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I. LEGITIMO INTERES

Asiste a LABORATORIO FRANCO COLOMBIANO LAFRANCOL S.A.S., legitimo
interés para presentar esta REMISION DE INFORMACION , pues la eventual
concesion de la solicitud de patente comprendida en el Expediente 14-000-419
restringiria, en forma contraria al Régimen Comun Andino de Propiedad Industrial,
el empleo de ciertas sustancias y composiciones farmacéuticas, en detrimento de
sus legitimos intereses comerciales y de la libre competencia, mencionando que mi
representada ya se habia pronunciado, mediante la presentacion de OPOSICION a
la solicitud de patente del expediente 14-000-419

Il. COMPLEMENTO DE INFORMACION

Debe sefialarse que las modificaciones realizadas al capitulo reivindicatorio
presentadas por el solicitante mediante recurso de Reposicion y en subsidio
Apelacion, corresponden a un simple y basico cambio de forma en la cual esa
medida no logra superar los argumentos planteados en un principio en la oposicion
presentada por el suscrito ni mucho menos los formulados por el examinador técnico
y su despacho mediante resolucion 11845 del 15 de marzo de 2017, en la cual se
decidi© NEGAR la solicitud 14-000-419 de titulo “COMPOSICIONES
LIOFILIZADAS QUE COMPRENDEN ALTAS CONCENTRACIONES DE
RITUXIMAB O OCRELIZUMAB (2H7) O OBINUTUZUMAB (GA101)". Razon por la
cual esta entidad considera debe ser tomado en cuenta el presente escrito para

resolver, de manera negativa, el tramite que se encuentra en curso.
A) Incumplimiento de Requisitos de Patentabilidad.

lasolicitud de patente correspondiente al Expediente No. 14-000-419 pretende
proteger en Colombia, una formulacion farmacéutica del anticuerpo anti-CD20 que
comprende 120 mg/mL de Rituximab, 20 mM de L-histidina, 210 mM de trehalosa
dihidratada, 10 mM de metionina, 0.06% de polisorbato 80, 2000 U/mL de
rHuPH20 a pH 5.5. De igual manera una formulacion farmacéutica del anticuerpo

anti-CD20 que comprende 120 mg/mL de Rituximab, 20 mM de acido acético, 210
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mM de trehalosa dihidratada, 10 mM de metionina, 0.06% de polisorbato 20,
12.000 U/mL de rHUPH20 a pH 5.5.

Ademas, menciona una formulacién farmacéutica del anticuerpo anti-CD20 que
comprende 120 mg/mL de Rituximab, 20 mM de L-histidina, 120 mM de cloruro
de sodio, 10 mM de metionina, 0.02% de polisorbato 80, 12.000 U/mL de
rHuPH20 a pH 5.5.

También sefiala una formulacion farmacéutica del anticuerpo anti-CD20 que
comprende 120 mg/mL de Rituximab, 20 mM de acido citrico, 120 mM de cloruro
de sodio, 10 mM de metionina, 0.02% de polisorbato 80, 12.000 U/mL de rHUPH20
a pH 6.5.

La solicitud reivindica una formulacion farmacéutica del anticuerpo anti-CD20 que
comprende 25 mg/mL de Obinutuzumab (GA101) (huMAB<CD20>), 20 mM de L-
histidina, 240 mM de trehalosa dihidratada, 0.02% de poloxamero 188, 2.000
U/mL de rHuPH20 a pH 6.0.

En consecuencia, es del caso reiterar que el objeto de la solicitud de patente del
Expediente No. 14-000-419 ha sido revelado previamente al 11 de agosto de 2009,
fecha en la cual se sefala la prioridad EP20090170110, en publicaciones

disponibles en el estado de la técnica, las cuales se mencionan a continuacion:

1. W02009080541 del 02/07/2009.
“Antibody formulation”.
Prioridad: EP20070150335 del 21/12/2007.

Esta solicitud de patente, que es parte del estado de la técnica, pretende proteger
una formulacién que comprende: alrededor de 1 a cerca de 150 mg/mL de un
anticuerpo tipo 1l anti-CD20, opcionalmente cerca de 0.001 a aproximadamente
1% plv de al menos un tensoactivo, y alrededor de 1 a cerca de 100 Mm de un

amortiguador, a un pH aproximadamente de 4,5 a cerca de 7.0.
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Asimismo, sefiala que de acuerdo a la formulacién anterior comprende:
aproximadamente 10 a cerca de 30 mg/mL de un tipo Il de anticuerpo anti-CD20,
20 mM L-histidina, 240 mM trehalosa y  0,02% polisorbato 20 a un pH de
alrededor de 6.

De |la misma manera, menciona que dicha formulacion ademas comprende uno o
mas agentes isotonizantes en una cantidad de aproximadamente § mM a
alrededor de 350 mM y donde los agentes isotonizantes son seleccionados del
grupo que consiste en cloruro de sodio (NaCl), cloruro de potasio, azucares que

comprende glucosa, glicerina, aminoacidos y combinaciones de estos.

También reivindica una formulacién como la ya mencionada donde esta comprende:
25mg/mL HuMab<CD20>, 0.02% polisorbato 20 p/v, 20 mM L-histidina, y 240 mM
trehalosa a pH 6.0. Asi como una formulacion de 26mg/mL HuMab<CD20>, 0.02%
Polisorbato 80 p/v, 20 mM L-histidina, y 240mM trehalosa, a pH 6.0

2. US6991790 del 31/01/2006.
“Antibody formulation”
Prioridad: US19970053087P del 13/06/1997.

Esta solicitud de patente, que es parte del estado de la técnica, pretende proteger
un método para tratar un linfoma de células B en un mamifero, que comprende la
administracién de una formulacion farmacéutica acuosa y estable que consiste
en una cantidad terapéuticamente efectiva de un anticuerpo que se une a CD20,
el anticuerpo no es sometido a liofilizacion previa, un amortiguador acetato de
aproximadamente un pH 4.8 a cerca de 5.5, un tensoactivo y un poliol, donde

la formulacion carece de una cantidad de tonificante de cloruro de sodio.

También en la memoria descriptiva sefiala una formulacion liquida multidosis del
candidato C2B8, donde el rhuMAb CD20 fue formulado a 40 mg/mL en acetato 25
mM, trehalosa 150 mM, alcohol bencilico 0,9% y polisorbato 20 al 0,02% a pH
5,0.
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Adicional reivindica que en el método inicialmente mencionado el poliol es un
azucar no reductor y especifica que el azucar no reductor es trehalosa. De igual
manera en la memoria descriptiva destaca que la presencia de trehalosa es
beneficiosa para minimizar la agregacion inducida por congelacion y no es
perjudicial para la estabilidad en el estado liquido. La formulacion liquida
multidosis candidata antes descrita contiene preferiblemente al menos una

proporcién molar de trehalosa de 500: 1 respecto a C2B8.

3. W02005044859 del 19/05/2005.

“Antigen binding molecules with increased Fc receptor binding affinity and effector
function”.

Prioridad: US20030517096P del 06/11/2003.

Esta solicitud de patente, que es parte del estado de la técnica, pretende proteger
un polinucleétido que comprende: (a) una secuencia seleccién del grupo que
consiste de: SEQ ID NO.: 5, SEQ ID NO.: 6 y (b) una secuencia seleccionada a
partir del grupo compuesto de: SEQ ID NO: 21, SEQ ID NO: 22y SEQIDNO: 23,y
(c) secuencia ID NO: 24.

Asimismo, indica un polinucleotido aislado que comprende a) una secuencia que
codifica un polipéptido que tiene la region VH del anticuerpo B-Lyl murina, o
variantes del mismo; y b) una secuencia que codifica un polipéptido que tiene la
secuencia de la regién Fc del anticuerpo, o un fragmento del mismo, de una especie
distinta del raton. Ademas, reivindica un polipéptido que comprende una
secuencia derivada del anticuerpo B-Lyl murina y una secuencia derivada de un
polipéptido heterélogo. Una molécula de union a antigeno que comprende el
polipéptido heterélogo, que se une a CD20 humano y que es un anticuerpo
quimérico y mas especificamente un anticuerpo humanizado. Tambien menciona
que la molécula de unién al antigeno es un anticuerpo, primatizado,

humanizado.



En la memoria descriptiva sefiala que el anticuerpo rituximab (RITUXANO) es un
dominio quimérico murino constante gamma 1 humano geneticamente modificado

que contiene anticuerpo monoclonal dirigido contra el antigeno D20 humano.

También en la memoria descriptiva mencionan una formulacion liquida
multidosis que comprende 40 mg/mL rituximab, 25 mM acetato, 150 mM
trehalosa, 0.9% alcohol bencilico, 0.02% polisorbato 20 a pH 5.0 que tiene una
vida media minima de dos afios de almacenamiento a 2-8°C. Otra formulacion
anti-CD20 de interés comprende 10 mg/mL rituximab en 9.0 mg/mL cloruro de
sodio, 7.35 mg/mL citrato de sodio dihidratado, 0.7 mg/mL polisorbato 80, y agua
estéril para inyeccion pH 6.5.

4. W02006091871 del 31/08/2006.
“Soluble glycosaminoglycanases and methods of preparing and using soluble

glycosaminoglycanases”.
Prioridad: US20050065716 del 23/02/2005.

Esta solicitud de patente, que es parte del estado de |a técnica, pretende proteger
una glicoproteina sustancialmente purificada, que comprende un polipéptido
activo neutro y soluble de hialuronidasa y al menos una porcién de azucar N-
unido, donde la porcién de azucar N-unido esta unido covalentemente a un residuo
de asparagina del polipéptido. Donde el polipéptido consiste esencialmente del
dominio hialuronidasa de la glicoproteina hialuronidasa humana (sHASEGP) o
una porcién cataliticamente activa de esta, y especificamente la porcion
hialuronidasa del polipéptido comprende el dominio hialuronidasa de sHASEGP o

una porcién cataliticamente activa de la misma.

De igual forma, menciona un kit que comprende: (a) un polipéptido sHASEGP a una
dosis de entre 0,1 y 1500 unidades/mL en un vehiculo aceptable; (b) al menos una
sustancia terapéutica u otra molécula o complejo macromolecular (cada uno
un agente) en un vehiculo aceptable; y (c) opcionalmente, instrucciones para

entregar sustancias terapéuticas u otros agentes.
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En la memoria descriptiva indican que en la presente invencion se incluyen enzimas
solubles de glicosaminoglicanasas, particularmente miembros de la familia de
glicoproteinas de hialuronidasa neutras solubles (también denominadas aqui
sHASEGPs), siendo los miembros preferidos las glicoproteinas de
hialuronidasa neutras humanas solubles en humanos, particularmente las
glicoproteinas de hialuronidasa de PH-20 solubles en humanos (también
denominadas rHuPH20) y también menciona que el uso de rHuPH20 como un
ejemplo de glicosaminoglucano (por ejemplo, promueve la entrega de agentes
farmacoldgicos y otros dentro de los tejidos del cuerpo de mamiferos). De
igual manera, reivindican una hialuronidasa PEGilada, donde la hialuronidasa
comprende al menos tres porciones PEG por polipéptido, y en el que la
hialuronidasa es una sHASEGP PEGilada y mas especificamente es una rHuPH20
PEGilada.

Ademas, la memoria descriptiva indica que sHASEGPs son también qtiles para
potenciar la entrega de biolégicos como anticuerpos monoclonales,
citoquinas, y otros farmacos a tumores que acumulan glicosaminoglicanos. Tambien
sefala a modo de ilustracion que hay biolégicos que pueden ser mejoradas por
combinaciéon con uno o mas sHASEGPs (por ejemplo, por co-formulacion o
coadministracion de sHASEGP antes, y coincidiendo después con la administracion
de un biolégico), Incluyendo, por ejemplo: Abciximabs (por ejemplo, REOPRO™),
Adalimumab (por ejemplo, HUMIRA™), Agalsidase betas (por ejemplo,
FABRAZYME™), Rituximab (por ejemplo, RITUXAN™), entre otros.

5. WO2007005608 del 11/01/2007.
“IL-12/P40 Binding proteins”.
Prioridad: US20050695679P del 30/06/2005.

Esta solicitud de patente, que es parte del estado de la técnica, pretende proteger
una proteina de unién que comprende un antigeno con dominio de union, dicha
proteina capaz de unirse a la subunidad p40 de IL-12, y cuyo antigeno con dominio

de unién comprende al menos un CDR que abarca una secuencia de aminoacidos



seleccionada del grupo que consiste de:
CDR-H1. X1-X2-X3-X4-X5-X6-X7 (SEQ ID NO: 55).

Asimismo, sefiala un anticuerpo construido que comprende una proteina de
unién como la ya mencionada, y en donde dicho anticuerpo comprende ademas un
polipéptido de unién o una inmunoglobulina de dominio constante. Ademas,
especifica que dicha proteina de union es seleccionada del grupo que consiste de:
una molécula de inmunoglobulina, un Fv unido a un disulfuro, un anticuerpo
monoclonal, un scFv, un anticuerpo quimérico, un anticuerpo con un solo dominio,
un anticuerpo CDR-grafted, un daicuerpo, un anticuerpo humanizado, un Fab, un
Fab’, un F(ab')2, un Fv, un anticuerpo multiespecifico, un anticuerpo dual especifico

y un anticuerpo biespecifico.

Adicional en la memoria descriptiva indica que los anticuerpos de la invencion, o
las porciones de unién a antigeno de estos, puede también ser combinados con
agentes, como metotrexato, 6-MP, azatioprina, penicilina, AINEs, por ejemplo,
ibuprofeno, corticosteriodes como prednisolona, inhibidores de la fosfodiesterasa,

agonistas de adenosina, rituximab, entre otros.

La solicitud también reivindica una composicion para la liberacion de una
proteina de unién dicha composicién comprende: (a) una formulacion, donde dicha
formulacion comprende una proteina de unién cristalizada, conforme a
cualquiera de las reivindicaciones 72-83, y un ingrediente; y (b) al menos un
vehiculo polimérico. Ademas, indica que en dicha composicién el ingrediente es
seleccionado del grupo de albumina, sacarosa, trehalosa, lactitol, gelatina,

hidroxipropil-[beta]-ciclodextrina, metoxipolietilenglicol y polietilenglicol.

De la misma manera, reivindica una composicién farmacéutica que comprende a la
proteina de unién inicialmente mencionada y un vehiculo farmacéuticamente
aceptable. Donde mas especificamente, el vehiculo farmacéuticamente
aceptable tiene funciones como adecuado adyuvante para incrementar la
absorcion, o dispersion de dicha proteina de unién y luego especifica que dicho

adyudante es hialuronidasa.



6. BOOKBINDER L.H. et al. “A recombinant human enzyme for enhanced
interstitial transport of therapeutics”, Journal of Controlled Release, 2006, vol.
114, p 230-241.

Esta publicacién, que es parte del estado de la técnica, plantea la posibilidad de
utilizar la enzima hialuronidasa humana recombinante purificada (rHuPH20)
como un agente potenciador de liberacion intersticial capaz de incrementar la
dispersion y biodisponibilidad de farmacos co-inyectados. Dentro de los
farmacos mencionados, se encuentran anticuerpos monoclonales como
adalimumab e infliximab. Para el infliximab, el anticuerpo es administrado por via
intravenosa. Comparando el area bajo la curva del infliximab liberado
intravascularmente y localmente muestra que los perfiles farmacocinéticos y la
biodisponibilidad absoluta fueron dramaticamente mejorados cuando se co-

administraba con rHuPH20. El Infliximab co-inyectada con rHuPH20 exhibié un perfil

farmacocinético que fue muy similar a dosis intravenosas.

7. US2007071675 del 29/03/2007.
“Dual variable domain immunoglobulin and uses thereof”.
Prioridad: US20050709911P del 19/08/2005.

Esta solicitud de patente, que es parte del estado de la técnica, pretende proteger
una proteina de unién que comprende una cadena polipeptidica, en la que dicha
cadena polipeptidica comprende VD1- (X1) n-VD2-C- (X2) n, donde VD1 es un
primer dominio variable, VD2 es un segundo dominio variable, C es un dominio
constante, X1 representa un aminodcido o polipéptido, X2 representa una region Fc
y n es 0 o 1. Ademas, en donde dicha proteina de union es capaz de unir uno o
mas blancos y especificamente los blancos pueden ser seleccionados del grupo
que consiste de ABCF1; ACVR1; ACVR1B; ACVR2; ACVR2B; ACVRLT;
ADORA2A: AGR2; AICDA; AIF1; AIG1; AKAP1; AKAP2; AMH; AMHR2; ANGPT1;
ANGPT2; ANGPTL3; ANGPTL4; ANPEP; APC; APOC1; AR; B7.1; B7.2; BAD;
BAFF: BAG1: BAI1; BCL2; BCL6; BDNF; BLNK; BLR1 (MDR15); BlyS; BMP1,
BMP2; BMP3B (GDF10); BMP4; BMP6; BMP8; BMPR1A; BMPR1B; BMPRZ2; ;
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CD19; CD1C; CD20; CD200; CD-22; CD24; CD28; CD3; CD37, CD38; CD3E;
CD3G; CD3Z; CD4; CD40; CD40L; CD44, entre otros.

De igual forma dentro de la memoria descriptiva sefialan que las proteinas de
unién pueden también ser combinadas con agentes como metotrexato, 6-MP,
azatriopina, sulfasalazina, agentes adrenérgicos, rituximab, IL-1 TRAP, MRA,
CTLA4-IG, IL-18 BP, anti-IL-18, Anti-IL15, B1RB-796, SCIO-469, VX-702, AMG-
548, VX-740, entre ofros.

B) Exitencia de Resolucion. Mediante resolucién 11845 del 15 de marzo de 2017
esta entidad decidio NEGAR la solicitud 14-000-419 de titulo “COMPOSICIONES
LIOFILIZADAS QUE COMPRENDEN ALTAS CONCENTRACIONES DE
RITUXIMAB O OCRELIZUMAB (2H7) O OBINUTUZUMAB (GA101)". Razén por la

cual, el solicitante al realizar e introducir cambios en el capitulo reivindicatorio

mediante un recurso de reposicién y en subsidio apelacion, en realidad no esta
modificando la patente, ya que para esta ser concedida, debe realizar una
modificacién sustancial a la misma y en consecuencia comenzar un nuevo tramite
de solicitud de patente, dado que los cambios realizados corresponden a cambios
de forma simples y basicos, los cuales no logran superar los argumentos planteados
en un principio en la oposicién presentada por el suscrito ni mucho menos |os
formulados por el examinador técnico y su despacho mediante resolucion 11845 del
15 de marzo de 2017, que NEGO la solicitud.

C) Conclusiones

Es del caso reiterar, como se demostré anteriormente, que el objeto de la solicitud
de patente con Expediente N° 14000418, ha sido previamente revelada en
diferentes publicaciones que se encuentran disponibles en el estado de la técnica y
por lo tanto la invencién que se pretende proteger carece de nivel inventivo,

considerando que:



i. Las formulaciones farmacéuticas muy concentradas que comprenden el

anticuerpo_anti-CD20 pueden ser desprendedidas y deducidas, por un

Experto Técnico en la materia, del estado del arte previo.

i. El objeto de la invencion que se intenta proteger mediante la solicitud de
patente con expediente No. 14-000-419 y los elementos que la componen,
son conocidos y forman parte del estado del arte previo.

Por consiguiente, podemos afirmar que esta solicitud de patente junto con sus
recursos de Reposicién y en subsidio Apelacion, deben ser NEGADOS, debido a
que la invencion que se intenta proteger CARECE DE NIVEL INVENTIVO, el cual,
como es del conocimiento de su despacho, es un elemento SINE QUA NON para
gozar los beneficios que otorga un privilegio de proteccion de Patentes de Invencion

en Colombia.

lil. PRUEBAS

Ruego sefiores Superintendencia de Industria y Comercio se tengan como
pruebas de este escrito, todos los documentos mencionados en el mismo y que
relaciono a continuacion, en el mismo orden en que fueron presentados en el
acapite anterior:

1. W02009080541 del 02/07/2009, “Antibody Formulation”, Publicacion
internacional publicada bajo el Tratado de Cooperacion de Patentes (PCT),
paginas 1, 43 — 45.

US6991790 del 31/01/2006 “Antibody Formulation” paginas 1, 51,53 y 59.

W02005044859 del 19/05/2005, “Antigen binding molecules with increased

Fc receptor binding affinity and effector function”, Publicacién internacional

publicada bajo el Tratado de Cooperacion de Patentes (PCT) paginas 1, 7,

79, 95, 97, 98.

4. WO02006091871 del 31/08/2006, “Soluble glycosaminoglycanases and
methods of preparing and using soluble glycosaminoglycanases”
Publicacién internacional publicada bajo el Tratado de Cooperacion de
Patentes (PCT). paginas 1, 6, 114, 163, 236, 241, 242, 247 y 260.

5. W02007005608 del 11/01/2007. “|L-12/P40 Binding proteins”, Publicacion
internacional publicada bajo el Tratado de Cooperacién de Patentes (PCT).
paginas 1, 75, 76, 123, 139, 143 y 144.

6. BOOKBINDER L.H. et al. “A recombinant human enzyme for enhanced
interstitial of therapeutics”, Journal of Controlled Release, 2006, Vol. 114,
paginas 230-241
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7. US2007071675 del 29/03/2007 “Dual variable domain immunoglobulin and
uses thereof” paginas 1, 37, 121y 122.

Todos los anteriores son aportados por el suscrito y obrante en el expediente.

V. ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito los

siguientes anexos:

Certificado de existencia y representacion legal de LAFRANCOL S.A.S.

Copia para correr traslado al solicitante.

Reivindicaciones realizadas por el Solicitante.

Caratula de la Solicitud internacional W02011/029892 del 17 de marzo de 2011

Los documentos mencionados en el acapite de Pruebas.

P N R

V. NOTIFICACIONES Y/O COMUNICACIONES

Mi representada y el suscrito recibiremos cualquier notificacion y/o comunicacion en
la Secretaria de su Despacho, o en |la sede de.LAFRANCOL S.A.S, ubicada en la
Calle 108 No. 51-45 de la ciudad de Bogota D.C.

/
TITO’NOE PARRA MURILLO
C.C./79.579.680 de Usaquén
T.P(71.168 del C.S.J.
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REIVINDICACIONES

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de L-histidina, 210 mM de trehalosa dihidratada,
10 mM de metionina, 0.06% de polisorbato 80, 2000 U/mL de rHuPH20 a pH
55.

Una formulacién farmacéutica del anticuerpo anti-CD20 gue comprende 120
mg/mL de Rituximab, 20 mM de L-histidina, 210 mM de trehalosa dihidratada,
10 mM de metionina, 0.06% de polisorbato 80, 2000 U/mL de rHuPH20 a pH
6.1.

Una formulacién farmacéutica estable, del anticuerpo anti-CD20 que
comprende 120 mg/mL de Rituximab, 20 mM de L-histidina, 210 mM de
trehalosa dihidratada, 10 mM de metionina, 0.06% de polisorbato 80, 12.000
U/mL de rHuPH20 a pH 5.5.

Una formulacion farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de &cido acético, 210 mM de trehalosa
dihidratada, 10 mM de metionina, 0.06% de polisorbato 20, 12.000 U/mL de
rHuPH20 a pH 5.5.

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de L-histidina, 210 mM de trehalosa dihidratada,
10 mM de metionina, 0.06% de polisorbato 20, 12.000 U/mL de rHuPH20 a pH
5.5,

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de L-histidina, 120 mM de cloruro de sodio, 10
mM de metionina, 0.02% de polisorbato 80, 12.000 U/mL de rHuPH20 a pH 5.5.

Una formulacion farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de acido citrico, 120 mM de cloruro de sodio, 10
mM de metionina, 0.02% de polisorbato 80, 12.000 U/mL de rHuPH20 a pH 6.5.
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Una formulacion farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de &cido citrico, 210 mM de trehalosa dihidratada,
10 mM de metionina, 0.06% de polisorbato 80, 12.000 U/mL de rHuPH20 a pH
B.5.

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 120
mg/mL de Rituximab, 20 mM de L-histidina, 120 mM de cloruro de sodio, 10
mM de metionina, 0.04% de polisorbato 80, 12.000 U/mL de rHuPH20 a pH 6.0.

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 25
mg/mL de Obinutuzumab (GA101) (huMAB<CD20>), 20 mM de L-histidina, 240
mM de trehalosa dihidratada, 0.02% de poloxamero 188, 2.000 U/mL de
rHuPH20 a pH 6.0.

Una formulacién farmacéutica del anticuerpo anti-CD20 gque comprende 30
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 0 U/mL de rHuPH20 a pH 5.3.

Una formulacion farmacéutica del anticuerpo anti-CD20 que comprende 30
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 1.500 U/mL de rHuPH20 a pH
5.3.

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 30
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 12.000 U/mL de rHuPH20 a pH
5.3.

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 50
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 0 U/mL de rHuPH20 a pH 5.3.

Una formulacion farmacéutica del anticuerpo anti-CD20 gque comprende 50
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 1.500 U/mL de rHuPH20 a pH
5.3.
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Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 50
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 12.000 U/mL de rHuPH20 a pH
8.3.

Una formulacion farmacéutica del anticuerpo anti-CD20 que comprende 100
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 0 U/mL de rHuPH20 a pH 5.3.

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 100
mg/mL Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 1,500 U/mL de rHuPH20 a pH
8.3

Una formulacién farmacéutica del anticuerpo anti-CD20 que comprende 100
mg/mL de Ocrelizumab (2H7) humanizado, 30 mM de acetato de sodio, 8% de
trehalosa dihidratada, 0.02% de polisorbato 20, 12.000 U/mL de rHuPH20 a pH
5.3.
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The formulation according to any one of claims 1 to 7, wherein the isotonicity agents are

selected from the group consisting of sodium chloride (NaCl), potassium chloride, sugars

comprising glucose, glycerin, amino acids, and combinations thereof.

The formulation according to any one of claims 1 to 8, which further comprises a sugar in
an amount of about 25 mM to about 500 mM.

The formulation according to any one of claims 1 to 9, wherein the sugars are selected from
the group consisting trehalose, saccharose, lactose, glucose, mannose, maltose, galactose,
fructose, sorbose, raffinose, glucosamine, N-Methylglucosamine (“Meglumine”),

galactosamine, neuraminic acid.

The formulation according to any one of claims 1 to 10, which further comprises one or
more ingredients selected from the group consisting of pharmaceutically acceptable:
antioxidants, ascorbic acid, Glutathion, preservatives, in particular, m-cresol, phenol,
benzylalcohol, methylparaben, propylparaben, chlorbutanol, thimersal,
benzalkoniumchloride, polyethylenglycole, in particular PEG 3000, 3350, 4000 or 6000,
albumine, Humanes Serum Albumin (HSA), bovines serum albumin (BSA), polyhydric
alcohol, glycerol, ethanol, mannitol, salts, acetate salts in particular sodium acetate,

magnesiumchloride, calciumchloride, tromethamine, EDTA, in particular Na-EDTA.

The formulation according to any one of claims 1 to 11, wherein it comprises:
15mg/mL HuMab<CD20>,

20 mM L-histidine,

optionally 0,001 to 1% w/v of a surfactant,

at pH 6.0;

10mg/mL HuMab<CD20>,
0.02% polysorbate 20 w/v,
20 mM L-histidine, and
240 mM trehalose,

at pH 6.0;

25mg/mL HuMab<CD20>,
0.02% polysorbate 20 wiv,
20 mM L-histidine, and
240 mM trehalose,

at pH 6.0.
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The formulation according to any one of claims 1 to 12, wherein it is in a lyophilized form

and comprises:

10mg/mL HuMab<CD20>,
0.02% polysorbate 20 w/v,
20 mM L-histidine, and
240 mM trehalose,

at pH 6.0.

The formulation according to any one of claims 1 to 11, wherein it comprises:

25mg/mL HuMab<CD20>,
0.02% Poloxamer188™ wiv,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

or

25mg/mL HuMab<CD20>,
0.01% Poloxamer188™" w/v,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

or

25mg/mL HuMab<CD20>,
0.1% Poloxamer188™ wiv,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

or

25mg/mL HuMab<CD20>,
0.02% Polysorbate 80 w/v,
20 mM L-histidine, and
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240mM trehalose,
at pH 6.0;

ar

25mg/mL HuMab<CD20>,
0.1% Polysorbate 80 w/v,
20 mM Acetate, and
240mM trehalose,

at pH 5.5;

or

25mg/mL HuMab<CD20>,

0.1% Polysorbate 80 w/v,

20 mM Acetate, and

140mM Sodium chloride,
at pH 5.5;

or

30mg/mL HuMab<CD20>,
0.01% Poloxamer188™ w/v,
20 mM L-histidine, and
200mM trehalose,

at pH 6.5;

The formulation according to claim 14, wherein it is in a liquid form and comprises:

25mg/mL HuMab<CD20>,
0.02% Poloxamer188™' wiv,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

Use of a formulation according to any one of claims 1 to 15 for the preparation of a
medicament useful for CD20-related treating diseases.

The use according to claim 16, wherein the disease is selected from the group consisting of
breast cancer, colorectal cancer, non-small cell lung cancer (NSCLC) and prostate cancer.
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carlicr cluting peaks on HIC and RP-HPLC, were all mini-
mized at pH 5 (compared o pH 6), and in trehalosc
(vompared 10 salt or mannitol). The smaller MW species
may have been formed either by proteolytic cleavage andior
by disulfide serambling, both of which may be enhanced at
higher pl's. Reduction of the control and degraded samples
led 1o only the light and beavy chains, consistent with cither
the cleavage 1o Fab, or mixed disulfide formation between
heavy and light chains.

RhuMAb CD1S appeared 1o be least stable in salt formu-
latians; at pl 5 a larger aggregate (equivalent to a trimer)
appeared and at pll 6 precipitation was noled at 40° C.
Without being bound to any one theory, one possible expla-
nation is that NaCl docs not provide hydrogen bonding, as
sugars and mannito] do, which could potentially prevent
sell-association of this antibody at higher lemperatures,

Based on the above preliminary data from the primary
assays (IEX, SEC, and UV), the preferred aqueous [ormu-
lation for rhuMAb CDI8 is 10 mM sodium acetale, 8%
trehalose wiv, 0.01% TWEEN 20™, pi 5.0. The shelf-life
predicled [rom an Arrhenius it to the first order rate con-
stants (IEX data) is 1.7 10 4 years at 5° C. (95% confidence
infervals). This formulation can be prepared by mixing
0573 mL glacial acetic acid, 0403 ml. concentration
NaOIl, 80 g trehalose, 1 ml, of a 10% TWEEN 20T
solution and making up to 1 L with MilliQ water (pH
5.0£0.1 at the 2 L scale). Conductivity of this formulation
was found fo be 502+10% microSiemens/cm using 4
Radiometer-Copenbagen CDM-83 with a CDC 314 probe,
and density was 1017 g/ml..

EXAMPLE 2

'This example deseribes the production of a stable aqueous
multidose formulation comprising a recombinant humanized

o=

s

20

1=
n

o
“n

anti-CD20 antibody, rhuMAb CD20. Acetate (pll 5) formu-

lations stored a1 40° C. for one month demonstrated grealer
stability than these samples formulated in histidine (pH 5 or
6). The histidine formulations after accelerated wmperature
storage became very opalescent and yellow in color. A
bullering capacity of 10-30 mM acetate was sufficient 1o
maintain the pII at 5.0. The effective amount of lonicily
modifier needed 1o stabilize the antibody against freeze or
thermal induced aggregation was compared using sodium
chloride (NaCl} or techalose. Trehalose was found Lo protect
the formulation from freeze induced aggregation, particu-
larly at levels 2134 mM (500:1 molar ratio). The trehalose
farmulations (67-270 mM) were much more effective than
NaCl in stabilizing formulations placed at 40° C. as evi-

denced by the clarity of the solution. These results led 1o the _

development of a stable prototype liquid multidose Tormu-
lation comprising 40 mg/ml. thuMAb CD20, 25 mM
acetate, 150 mM trehalose, 0L9% benzyl alcohol, 0.02%
polysorbate 20 at pH 5.0 that has a minimum shelf life of
two years storage al 2-8° C.

MATERIALS AND METHODS

RhuMAb CD20: The bulk material used in all studics was
composed of 27 mg/mL ruMAb CD20 in 50 mM Tris and
100 mM sodium chloride at pH 7.5 or 2.7 mg/mL. rhuMAb
CD201in 25 mM 'I'ris and 50 mM sodium chloride at pH 6.0.
The bulk was stored aseptically at 2-8° C. in the absence ol
light.

Bulfer exchange: The exchange of the bulk rhuMAb
CD20 into different test buffers was done by dialysis a1 2-8°
C. using Spectra/Por® 7 membranes (MWCO=8 Kda)
which were rinsed thoroughly with deionized water before

4n

=3
n

40

use. One volume of antibody was dialyzed against a mini-
mum of 10 volumes ol the appropriale test bulfer. This
process was repeated three 1o four times within a one day
period. To obtain the final concentration of 40 mg/ml., the
antibody was further concentraled using an Amicon UF/DE
cell containing 2 YM30 membrane (MWCO=30 KDa). Due
to the lower starting concentration of the 2.7 mg/ml.
malerial, this material was first concentrated to 40 mg/mL
and then dialyzed against the appropriate test buffer, Alter
the target concentration was reached and the buffer exchange
completed, trehalose, benzyl aleohol and polysorbate 20
were added 1o the final concentrations deseribed in Tables 15
to 17 below. The liquid multidose C2B8 candidate formu-
lation was 40 mg/mL rhuMAb CD20 formulated in 25 mM
acetate, 150 mM trehalose, (L9% benzyl] alcohol and 0.62%
polysorbate 20 at pH 5.0. The formulation was then sterile
filtered through a 0.26 membrane and the concentration was
determined by UV spectrophotometric scan. A (L5 ml of
cach final formulation was then filled into sterile 3 cc glass
vials, stoppered with tefion faced grey butyl rubber stoppers
and then capped with crimp seals,

TABLE 15

pH and buffer species eomparison study

Cancenteation of

huMAb CD20 - Concentration of bufler Stogage Temperalure

(mg/mL) species (mM) pH o4
40 S0 mM Acelale 50 248, 40, 50
L] 50 mM Histidine 5.0 28, 40, 30
40 5 mM Histidine 0. 2-4, 40, 50

All formulations contain 150 mM trehalose, 0.9% benzyl
aleohol and 0.02% polysorbate 20.

TABLE 16

Acetate bulfering eapacity sludy

Concentration of thuliAb

CD20 (mgmly mM Acelate  Slorage lemperature (© C.)
40 10 3-8, 40
A} 15 28, 40
40 20 28, 40)
30 25 24, 40
40 30 28,40

All formulations contain 150 mM trehalose, 0.9% benzyl
alcohol and 0.02% polysorbate 20 at pH 5.0,

TABLE 17

Effeetive ratio of tonicity modifier:rhuMAb CDI0 stady

Mulns mtio of mM tehalose or sodivm

Tonicity modifier sugas/salt:chuMAR CD20 chioride
Trehalose i} &
Trehalose 25051 67
Trehalose §:1 134
Teehalose 1000:1 267
Sodivm Chloride 500:1 13
Sodium Chloride Lo6n:1 267

Al All formulations contained 40 mg/mL thuMAb CD20, 20 mM acetate,
0.9% benzyl aleohol and 0.02% polysorhate 20 a1 pH 5.0,

B), A freeze-thaw comparison study was completed for the trehalose for-
mulations. The stehility of all formulations al 2-8" and 43" C, was con-
ducted in parallel.

SEC HPLC: Samples were diluted 1o 10 mg/mL with
formulation huller hefore being assayed. The method uses a
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except in the case of gelation, and no changes were abserved
over the duration of the study.

TABLE 19

The effect of buffer species and pH on the percentage unoxidized Fe and
percentage monomer of 40 mg/mL rhuMAb CD20 mullidose formulations
containing 50 mM ncetate or histiding, 150 mM trehalose, 0.9% benzyd
alcohol and G.02% polysorbate 20 & pll
3or b

% Unexidized e % Monmner

Formutation Tempemwre  (HICHPLC)  (SEC HPIC)
T=1

Acetate pif & 2-8°C 93.9 99.4
Histidine plI § 40 449.1 99,4
Histidine pH o ¢ 49.3 035

T = 8 weeks

Actlate pH § 40 C 96.5 0.4
Histidine pIl 5 407 C. 87.0 874
Histidine pH 6 4 C a7 939

Since the acetate pH 5 formulation had only a slightly
higher aggregation rate, did not wrn yellow upon storage at
high temperatures and had the greatest clarity under all
conditions studied, it was chosen as the buffer species and
pll of choice for all subsequent liguid C2BS multidose
formulation screens.

Amount of buffering species: The amount of acetate
which mamtained the pIl of a 40 mg/mL C2B8 multidose
formulation at 5.0 was determined. Summarized in Table 20
is the effect on pH as the acetate bufler concentration was
increased from 10 10 30 mM. At two and four weeks there
appeared to be a slight advantage in staying above 15 mM
dcetate, although this did not hold true upon long term

storage. No change was seen in the pIl in any of the test -

formulations studied afler one years storage at 2-8° C. A
range of 10 1o 30 mM acetate is sufficient fo maintain the pH
at 5.0,

TABRLE 20

The etfect of acetate bufer concentration on maintaining the pll of liguid
thuMAb CD20 multidose formulations at 5.0, The formulations were
composed of 4 mg/mL thuMAb TD20, 18 10 30 mM neelate, 150 mM
trehnlose, 0.9% benzyl nleohol, 0.02% polvsorbate 20 ot pH 5.0,

mM pi [weeks)

Acclate 0 3 4 30
-8 C,

10 503 512 511 500
15 507 512 514 504
0 BRIt 5004 504 5.00
kil im 5400 502 494
1] s s00 502 4.94
44"

1mn 512 S04

15 5,10 5.17

20 5.08 S0

35 A05 5008

ki 503 5.05

Ratio of tonicily modifier:protein: The addition of treha-
lose was beneficial to the stability of thuMAb CD20 mul-
tidose formulations alter multiple freeze/thaw cyeles (FIG,
25). A decrease in the formation of soluble aggregates was
observed as the concentration of trehalose in the formulation
was increased. Al a ratio of 500 moles (rehalose:1 mole

.
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C2B8 (134 mM trehalose), the percentage of aggregate
formed was only ~0.5% alter five freeze-thaw cycles while
the control formulation containing no isotonicity modifier
formed 4% aggregate. Having at least a 00 fold molar
excess of Irchalose in the liquid C2B8 formulation offered
sufficient protection against freeze induced aggregation,

The ability of trehalose to stabilize rhuM Ab CD20 during
accelerated temperature storage was studied and compared
to sodium chloride.

FIG. 26 describes the cffect of excess molar ratios of
trehalose or sodium chloride on the clarity of test formula-
tions stored at 40° C. Sodium chloride is deleierious 1o the
stahility. After two weeks storage at 40° C,, the 500:1 ratio
sample had an (0.D. of 0.44. AL a 1000;:1 molar ratio, the
sodium chloride containing formulation separated into a two
phase system composed of an opague gel covered with an
opalescent {luid on top. In contrast, thete was little change
in the solution clarity of the samples containing 0 to 1000:1
molar ratio of rehalose even after one months storage a1 40°
C. Although the 2-8° C. formulations were unchanged from
the initial timepoint, the sodium chloride containing samples
were more opalescent.

The cffect of trehalose on minimizing the soluble aggre-
galc formation was assessed by SEC HPLC (FIG. 27). No
differences were ohserved between the trehalose formula-
tions dnd the negative control which contained no tonicity
modifier. The formulations appeared 10 degrade at the same
rate 10 the same products upon storage at 40° C. The pH and
concentration were also mainlained over the duration of the
study.

The presence of trehalose is beneficial in minimizing
freeze-incuced aggregation and is oot deleterious 1o the
stability in the liquid state. The candidate liquid multidose
formulation preferably contains at least 500:1 molar ratio of
trehalose 1o C2B8,

Stability of candidate liquid multidose formulation: Based
on the aforementioned studies, a proloype liquid multidase
formulation composed of 40 mg/ml.rhuMAb CD20, 25 mM
acetale, 150 mM trehalose, 0.9% benzyl alcohol and 0.02%
polysorbate 20 at pH 5.0 was placed on stability at 2-8°, 30°
C. and 40° C. The stability profile by SEC HPLC at cach
temperature studied is shown in FIG. 28. Although the rate
of aggregation is slightly faster at 40° C. for the multidose
formulation (40 mg/mL) compared to the reference control
(10 mg/mL chuMAb CD20, 25 mM citrate, 150 mM sodium
chloride, 0.07% polysorbate 8¢ at pH 6.5), no decrease in
percentage monomer was observed upon storage at 2-87 (.
for two years. The bioactivily of the two year old 2-8° C.
samples was 99.2% relative o the referepce control as
determined by the CDC assay.

CONCLUSIONS

The above screening studies indicated that a stable high
concentration rhudMAb CD20 liquid multidese formulation
was possible by buffering with acelate, maintaining the pH
at 5 and including preferably at least about 500 moles of
trehalose per mole of antibody. The preferred liquid mulii-
dose configuration is composed of 40 mg/mL. rhuMAb

5 D20, 25 mM acetate, 150 mM trehalose, 0.9% benzyl

alcohol and 0.02% polysorbate 20 at pIT 3 and has a shelf life
of two years at 2-8° C.
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-continued
85 90 95
Arg Trp Arg Gly Leu Asn Tyr Gly Phe Asp Val Arg Tyr Phe Asp
100 105 110
Val Trp ¢ly Gln Gly Thr Leu Val Thr Val Ser Ser &la Ser Thr
115 120 125
Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
130 135 140
Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145 150 155
Pro Glu Pro Vel Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
160 185 170
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr
175 180 185
Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr
150 195 200
Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
205 210 215
Vai Asp Lys Lys Val Glu Pro Lys Ser Cys &sp Lys Thr His Thr
220 225 230
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Ary Met Lys
235 249 245
Gln Leu Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Asn Tyr His
250 255 260
Leu Glu Aen Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg
265 270 275 217
35

What is claimed is:

L. A method of 1reating a B cell lymphoma in & mammal,
comprising administering & stable agueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody that binds CD20, the antibody not subjected
to prior lvophilization, an acetate buller from about pl 4.8
to about 5.5, a surfactant and a polyol, whercin the formu-
lation lacks a tonicifying amount of sodium chloride.

2. The method of claim 1 wherein the formulation is
isotonic.

3. The method ol claim 1 wherein the formulation is stable
at a temporature of about 2-8° C. for at leasl one year.

4. The method of claim 1 wherein the formulation is stable
al a temperature of about 2-8° C, for at least two years.

5. The method of claim 1 wherein the formulation is stable
al about 30° C. for at least one month,

6. The method of claim 1 wherein the formulation is stable
following freezing and thawing of the formulation.

7. The method of claim 1 wherein the polyol is a nonre-
ducing sugar.

8. The method of claim 7 wherein the nonreducing sugar
is trehalose.

9. The method of claim 7 wherein the nonreducing sugar
is sucrose.

10. The method of claim 1 wherein the antibody is an
antibody fragment.

11. The method of claim 10 wherein the antibody frag-
ment is a Fab'),.

4l

45

b}

12. The method of claim 1 wherein the antibody concen-
tration in the formulation is from about 0.1 10 about 50
mg/mL.

13. The method of claim 12 wherein the antibody is
present in an amount of about 30-50 mg/ml..

14. The method of claim 1 wherein the surfactant is a
polysarbate.

15. The method of claim 1 wherein the acelate is present
in an amount of about 5-30 mM.

16. The method of claim 15 wherein the acetate is present
in an amount of 10-30 mM.

17. The method of claim 1 wherein the formulation
further comprises a preservative,

18. 'The method of claim 17 wherein the preservative is
benzyl aleohol.

19. The method of claim 1 wherein the acetate buffer is at
pH 5.0.

20. The method of claim 1 wherein the buffer is 10-30
mM sodium acetate at pH 5, the polyol is trehalose in an
amount of about 2-10% wv, the surfaciant is a polysorbate
in an amount of about 0.01-0.1% v/v, wherein the formu-
lation further comprises beazyl aleohol as a preservative and
wherein the formulation is stable at a temperature of about
2-8° C. for at least Iwo years.
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(54) Title: ANTIGEN BINDING MOLECULES WITH INCREASED FC RECEPTOR BINDING AFFINITY AND EFFECTOR
FUNCTION

& (57) Abstract: The present invention relates to antigen binding molecules (ABMs). In parficular embodiments, the present invention
S relutes to recombinant monoclonal antibodies, including chimeric, primatized or humanized antibodies specific for human CD20. Tn
X yadition, the present invention relales to nucleic acid molecules encoding such ABMs, and vectors and host cells comprising such
nucleic acid molecules. The invention turther relates to methods for producing the ABMs of the invention, and to methods of using
these ABMs in treatment of discase. Inaddition, the present invention relates to ABMs with modified glycosylation having improved
therapeutic properties, including antibodies with increased Fe receplor binding and increased effector function.
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(1991); Jenkins et al., Nature Biotechnol, 14:975-81 (1996)). Bacteria very
rarely glycosylate proteins, and like other types of common hosts, such as yeasts,
filamentous fungi, insect and plant cells, yield glycosylation patterns associated
with rapid clearance from the blood stream, undesirable immune interactions, and
in some specific cases, reduced biological activity. Among mammalian cells,
Chinese hamster ovary (CHO) cells have been most commonly used during the
last two decades. In addition to giving suitable glycosylation pattemns, these cells
allow consistent generation of genetically stable, highly productive clonal cell
lines. They can be cultured to high densities in simple bioreactors using serum-
free media, and permit the development of safe and reproducible bioprocesses.
Other commonly used animal cells include baby hamster kidney (BHK) cells,
NSO- and SP2/0-mouse myeloma cells, More recently, production from
transgenic animals has also been tested. (Jenkins et al., Nature Biotechnol.
14:975-81 (1996)).

[0015] All antibodies contain carbohydrate structures at conserved positions in
the heavy chain constant regions, with each isotype possessing a distinct array of
N-linked carbohydrate structures, which variably affect protein assembly,
secretion or functional activity. (Wright, A., and Morrison, S. L., Trends Biotech.
15:26-32 (1997)). The structure of the attached N-linked carbohydrate varies
considerably, depending on the degree of processing, and can include high-
mannose, multiply-branched as well as biantennary complex oligosaccharides.
(Wright, A., and Morrison, S. L., Trends Biotech. 15:26-32 (1997)). Typically,
there is heterogeneous processing of the core oligosaccharide structures attached
at a particular glycosylation site such that even monoclonal antibodies exist as
multiple glycoforms. Likewise, it has been shown that major differences in
antibody glycosylation occur between cell lines, and even minor differences are
seen for a given cell line grown under different culture conditions. (Lifely, M. R.
et al., Glycobiology 5(8):813-22 (1995)).

[0016] One way to obtain large increases in potency, while maintaining a simple
production process and potentially avoiding significant, undesirable side effects,
is to enmhance the natural, cell-mediated effector functions of monoclonal

antibodies by engineering their oligosaccharide component as described in
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particles and nanocapsules) or in macroemulsions. Such techniques are disclosed
in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

[0186] Sustained-release preparations may be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid
hydrophobic polymers containing the antagonist, which matrices are in the form
of shaped articles, e.g., films, or microcapsules. Examples of sustained-release
matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and yethyl-L~glutamate, non-degradable ethylene-
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.

[0187] The formulations to be used for in vivo administration must be sterile.
This is readily accomplished by filtration through sterile filtration membranes.

[0188] The compositions of the invention may be in a variety of dosage forms
which include, but are not limited to, liquid solutions or suspension, tablets, pills,
powders, suppositories, polymeric microcapsules or microvesicles, liposomes,
and injectable or infusible solutions. The preferred form depends upon the mode
of administration and the therapeutic application.

[0189] The compositions of the invention also preferably include conventional
pharmaceutically acceptable carriers and adjuvants known in the art such as
human serum albumin, ion exchangers, alumina, lecithin, buffer substances such
as phosphates, glycine, sorbic acid, potassium sorbate, and salts or electrolytes
such as protamine sulfate.

[0190] The most effective mode of administration and dosage regimen for the
pharmaceutical compositions of this invention depends upon the severity and
course of the disease, the patient's health and response to treatment and the
judgment of the treating physician. Accordingly, the dosages of the compositions
should be titrated to the individual patient. Nevertheless, an effective dose of the
compositions of this invention will generally be in the range of from about 0.01

to about 2000 mg/kg.
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9 An isolated polynucleotide comprising

a. a sequence encoding a polypeptide having the sequence of SEQ ID
No.:1; and

b. a sequence encoding a polypeptide having the sequence of an antibody

Fc region, or a fragment thereof, from a species other than mouse.

10.  Anisolated polynucleotide comprising

a. a sequence encoding a polypeptide having the sequence of SEQ ID
No.:2; and

b. a sequence encoding a polypeptide having the sequence of an antibody

Fe region, or a fragment thereof, from a species other than mouse.

11.  Anisolated polynucleotide encoding a polypeptide having the sequence of
SEQ ID No.:1.

12. Anisolated polynucleotide encoding a polypeptide having the sequence of
SEQ ID No.:2.

13.  Anisolated polynucleotide comprising SEQ ID NO.: 11.

14.  Anisolated polynucleotide comprising SEQ ID NO.: 12.

15.  Anisolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

16.  An isolated polynucleotide comprising a sequence having at least 85%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

17.  An isolated polynucleotide comprising a sequence having at least 90%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

PCT/IB2004/0038Y6
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27.  Ahostcell comprising an isolated polynucleotide according to any one of

claims 1-23.

28. A polypeptide comprising a sequence derived from the murine B-Lyl
antibody and a sequence derived from a heterologous polypeptide.

29.  An antigen-binding molecule comprising the polypeptide of claim 28.

30.  Anantigen-binding molecule according to claim 29, which binds human
CD20.

31.  Anantigen-binding molecule according to claim 29, which is an antibody.

32.  Anantigen-binding molecule according to claim 31, which is a chimeric

antibody.

33.  An antigen-binding molecule according to claim 31, which is a

humanized antibody.

34.  Anantigen-binding molecule according to claim 31, which is a primatized
antibody.

35. A chimeric polypeptide comprising the sequence of SEQ ID NO:1 or a

variant thereof,

36. A chimeric polypeptide comprising the sequence of SEQ ID NO:2 or a

variant thereof.

37. A chimeric polypeptide comprising:
a. apolypeptide having a sequence selected from the group consisting
of: SEQ ID NO:15, SEQ ID NO:16 and SEQ ID NO: 17; and

PCT/IB2004/003896
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b. apolypeptide having a sequence selected from the group consisting

of: SEQ ID NO:25, SEQ ID NO:26 and SEQ ID NO: 27; and
c. SEQID NO:28.

38. A chimeric polypeptide according to claim 37, further comprising a heavy
chain variable region framework, wherein said framework comprises an alanine
residue at position 71, according to Kabat numbering,

39. A chimeric polypeptide according to claim 37, further comprising a heavy

chain variable region framework, wherein said framework comprises an arginine

residue at position 94, according to Kabat numbering.

40. A chimeric polypeptide comprising SEQ ID NO:18, SEQ ID NO:19 and
SEQ ID NO: 20.

41.  Anisolated polypeptide comprising SEQ ID NO:13 or a variant thereof,

42.  Anisolated polypeptide comprising SEQ ID NO:14 or a variant therof,

43.  Theisolated polypeptide according to any of claims 35-40, wherein said
polypeptide is a fusion polypeptide.

44.  An antigen binding molecule comprising the isolated polypeptide of

claim 43.

45, The antigen binding molecule of claim 44, wherein said antigen binding

molecule is an antibody.
46.  Theantibody of claim 45, wherein said antibody is a primatized antibody.

47.  Theantibody of claim 45, wherein said antibody is a humanized antibody.

PCT/IB2004/003896

=0



WO 20067091871 A1 I 1AL 0000 0 00D

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

2206

&

(19) World Intellectual Property Organization
International Bureau

) N

(43) International Publication Date P T (10) International Publication Number
31 August 2006 (31.08.2006) WO 2006/091871 A1l
(51) International Patent Classification: California 92122 (1JS). KELLER, Gllbert, A. [US/US};
CO7K 16500 (2006.01) CI2N 5/00 (2006.01) 2523 Carmelita Avenue, Belmont, California 94002 (US).
CO7K 1760 (2006.01) AOIK 674033 (2006.01) DYLAN, Tyler, M. [US/US): 3363 Riviera Drive. San
CO7H 21/02 (2006.01) AQIN 37718 (2006.01) Diego, California 92109 (US).

CIZN 15/00 (2006.01) AGIN J3/04 (2006.01)
(74) Ageni: HAILE, Lisa, A.; DLA PIPER RUDNICK GRAY

(21) International Application Number: CARY US LLP, 4365 BExecutive Drive, Suitc 1100, San
PCT/USZ006/006700 Diego, Californiz 92121 (US).

(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
23 February 2006 (23.02.2006) kind of national protection avaitable): AU, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA. CI1, CN,

(25) Filing Language: English CO, CR, CU, CZ, DE, DK, DM, DY, EC. EE, IiG, ES. H,
GB. GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, P, KE,

(26) Publication Language; English KG, KM, KN, KP, KR, KZ, 1.C, LK, LR, LS, LT, LU, LV.
LY, MA, MDD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,

(30) Priority Data: NO. NZ. OM, PG, PH, PL. PT. RO, RU, SC, 8D, SE, SG.
L1/065.716 23 February 2005 (23.02.2005) US SK, SL, SM, SY, TJ, TM, TN, IR, TT, TZ. UA, UG, US
11/238,171 27 Seplember 2005 (27.09.2005)  US (patent), UZ, VC, VN, YU, ZA, ZM, 7ZW,

(63) Reluted by continuation (CON) or continuation-in-part  (84) Designated States (unless otherwise indicated, for every
(CIP) to carlier application: kind of regional protection available): ARIPO (BW, GH,
us 11/065,716 (CIP) GM, KE. LS, MW, MZ, NA. 8D, SL, $Z.TZ, UG, ZM,
Filed on 27 September 2005 (27.09.2005) ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(71) Applicant (for all designated States except  UJS): R, GB, GR, HU, IE, IS, TT, LT, LU, LV, MC, NL, PL, PT,
HALOZYME THERAPEUTICS, INC. [(US/US); RO, SE, 8L, 8K, TR), CAPI (BE, BJ, CF, CG, CI, CM, GA,
11588 Sorrento Valley Road, Suite 17, San Diego, Cali- GN, GQ, (GGW, ML, MR, NE, SN, TD, TG).
fornia 92123 (US).

Published:

(72) Inventors; and = with international search report

(75) Inventors/Applicants (for US only): BOOKBINDER, — before the expiration of the time limit for amending the
Louis, H. [UJS/US]; 14823 Gable Ridge Road. Sna Diego, claims and to be republished in the event of receipt of
California 92128 (US). KUNDU, Anirban [IN/US]; 3535 amendments

Monroc Avenue, Apt. 24, 8an Diego, Califonia 92116

(US). FROST, Gregory, L. [US/US]; 13662 Mercado  For two-letter codes and other abbreviations, refer to the "Guid-
Drive, Del Mar, California 92014 (US). HALLER, ance Notes on Codes and Abbreviations” appearing at the begin-
Michael, F. |[US/US|; 3442 Villanova Avenue, San Diego, ning of each regular issue of the PCT Gazetle.

(54) Title: SOLUBLE GLYCOSAMINOGLYCANASES AND METHODS OF PREPARING AND USING SOLUBLE GLY-
COSAMINOGLYCANASES

(57) Abstruct: The invention relates to the discovery of novel soluble neutral active Hyaluronidase Glycoproteins (sIIASEGPs),
methods of manufacture, and their use to facilitate administration of other molecules or to alleviate glycosaminoglycan associated
pathologies. Minimally active polypeptide domains of the soluble, neutral active sHASEGP domains are described that include as-
paragine-linked sugar moieties required for a functionsl neutral active hyaluronidase domain. Included are modified amino- terminal
leader peptides that enhance secretion of sHASEGP. The invention further comprises sialated and pegylated forms of a recombinant
sHASEGP to enhance stability and serum pharmacokinetics over naturally occurring slaughterhouse enzymes. Further described are
suitable formulations of a substantially purified recombinant sSHASEGP glycoprotein derived rom a cukaryotic cell that generate
the proper glycosylation required for its optimal activity.
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[0019] One aspect of the invention is based upon the discovery that a soluble, neutral-
active hyaluronidase activity can be produced with high yield in a mammalian expression
system by introducing nucleic acids that lack a narrow region encoding amino acids in the
carboxy terminus of the human PH20 ¢DNA. Additional modifications of the sHASEGP
to enhance secretion by use of non-native leader peptides are also provided. Further
provided are methods to modify the SHASEGP to prolong its half life by way of masking
the protein with polyethylene glycol (PEG) and/or post-translational modifications to
native glycosylation. Previous attempts to generate soluble neutral-active human
hyaluronidase glycoproteins were unsuccessful. It was concluded that truncations of the
human hyaluronidase polypeptide resulted in both a loss of neutral enzymatic activity,
and an inability of cells to secrete the recombinant protein in mammalian expression
systems (Arming, et al Eur J Biochem 1997 Aug 1;247 (3):810-4). 1t is critical to generate
neutral-acting secreted SHASEGP for commercial production and therapeutic utility as a
hyaluronidase. The invention, disclosed herein, overcomes these and other challenges.

[0020]  The invention further comprises a catalytically active human sHASEGP
glycoprotein wherein the SHASEGP possesses at least one N-linked sugar moiety. The
studies shown herein demonstrate that human PH20 requires N-linked glycans for
catalytic activity, whereas bovine and bee venom hyaluronidases remain active without
such N-linked glycans. A human hyaluronidase PH20 domain devoid of N-linked
moieties is catalytically inactive. Thus classic recombinant DNA technology does not
permit the production of a catalytically active human sHASEGP, unlike bee venom

hyaluronidase, which can be produced in E. coli.

[0021]  The invention includes methods and cells for generation of an N-linked
sHASEGP glycoprotein polypeptide, by using of a cell capable of introducing said N-
linked sugar moieties or by introduction of said N-linked moieties on a sHASEGP
polypeptide. Methods of identifying properly glycosylated sHASEGPs are further

disclosed.

[0022]  Catalytically active PEGylated and/or super-Sialated SHASEGP glycoproteins
are also provided. PEGylated and/or super-sialated sSHASEGPs possess greater serum
half-lives compared to naturally occurring non-sialated bovine and ovine testes
SHASEGPs, and are thus preferable for both enzyme stability and use as drugs or

adjuvants in circumstances in which prolonged half-lives are desirable (such as is
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DOXIL™); Dromostanolone propionates (e.g. DROMOSTANQLONE™ and
MASTERONE™ Injection); Elliott's B Solutions (e.g. Elliott's B Solution™);
Epirubicins (e.g. ELLENCE™); Epoetin alfas (e.g. EPOGEN™); Estramustines (e.g.
EMCYT™); Etoposide phosphates (e.g. ETOPOPHOS™); Etoposide VP-16s (e.g.
VEPESID™); Exemestanes (e.g. AROMASIN™Y; Filgrastims (e.g. NEUPOGEN™);
Floxuridines (¢.g. FUDR™); Fludarabines (e.g. FLUDARA™); Fluorouracils incl. 5-FUs
(e.g. ADRUCIL™); Fulvestrants (e.g. FASLODEX™); Gemcitabines (e.g.
GEMZAR™); Gemtuzumabs / Ozogamicins (e.g. MYLOTARG™); Goserelin acetates
(e.g. ZOLADEX™); Hydroxyureas (e.g. HYDREA™); Tbritumomabs / Tiuxetans (e.g.
ZEVALIN™); [darubicins (e.g. IDAMY CIN™); Ifosfamides (e.g. IFEX™); Imatinib
mesylates (e.g. GLEEVEC™); Interferon alfa-2as (e.g. ROFERON-A™); Interferon alfa-
2bs (e.g. INTRON A™); Irinotecans (e.g. CAMPTOSAR™); Letrozoles (e.g.
FEMARA™); Leucovorins (e.g. WELLCOVORIN™, LEUCOVORIN™); Levamisoles
(e.g. ERGAMISOL™Y; Lomustines / CCNUs (e.g. CeeBU™); Meclorethamines /
Nitrogen mustards (e.g. MUSTARGEN™); Megestrol acetates (e.g. MEGACE™);
Melphalans / L-PAMs (e.g. ALKERANT™); Mercaptopurine incl. 6-MPs (e.g.
PURINETHOL™); Mesnas (e.g. MESNEX™); Methotrexates; Methoxsalens (e.g.
UVADEX™); Mitomycin Cs (e.g. MUTAMYCIN™, MITOZY TREX™); Mitotanes
(e.g. LYSODRENT™); Mitoxantrones (e.g. NOVANTRONE™); Nandrolone
Phenpropionates (e.g. DURABOLIN-50™); Nofetumomabs (e.g. VERLUMA™);
Oprelvekins (e.g. NEUMEGA™); Oxaliplatins (e.g. ELOXATIN™); Paclitaxels (e.g.
PAXENE™, TAXOLT™); Pamidronates (e.g. AREDIA™); Pegademases (e.g.
ADAGEN™); Pegaspargases (e.g. ONCASPAR™); Pegfilgrastims (e.g.
NEULASTAT™); Pentostatins (e.g. NIPENT™); Pipobromans (e.g. VERCYTE™);
Plicamycin / Mithramycins (e.g. MITHRACIN™); Porfimer sodiums (e.g.
PHOTOFRIN™Y); Procarbazines (e.g. MATULANE™); Quinacrines (e.g.
ATABRINE™); Rasburicases (e.g. ELITEK™); Rituximabs (e.g. RITUXANTM);
Sargramostims (e.g. PROKINE™); Streptozocins (e.g. ZANOSAR™); Talcs (e.g.
SCLEROSOL™); Tamoxifens (e.g. NOLVADEX™); Temozolomides (e.g.
TEMODAR™); Teniposides / VM-26s (e.g. VUMONT™); Testolactones (e.g.
TESLACT™); Thioguanines incl. 6-TG; Thiotepas (e.g. THIOPLEX™); Topotecans (e.g.
HYCAMTIN™); Toremifenes (e.g. FARESTON™); Tositumomabs (e.g. BEXXAR™);
Trastuzumabs (e.g. HERCEPTIN™); Tretinoins / ATRA (e.g. VESANOID™); Uracil
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[0556] VITREOUS HEMORHHAGE

[0557] In an effort to minimize the potential for causing further detachment or tearing
of the retina during performance of vitrectomy, it has previously been proposed in U.S.
Pat. No. 5,292,509 (Hageman), to inject certain protease-free glycosaminoglycanase
enzymes into the vitreous body, to cause the vitreous body to become uncoupled or
"disinserted" from the retina, prior to removal of the vitreous body. Such disinsertion or
uncoupling of the vitreous body is purported to minimize the likelihood that further
tearing or detachment of the retina will occur as the vitreous body is removed. Examples
of specific protease-free glycosaminoglycanase enzymes which may be used to bring
about this vitreal disinsertion purportedly include; chondroitinase ABC, chondroitinase
AC, chondroitinase B, chondroitin 4-sulfatase, chondroitin 6-sulfatase, hyaluronidase and

beta-glucuronidase.

[0558]  Although hyaluronidase enzyme has been known to be usable for various
ophthalmic applications, including the vitrectomy adjunct application described in U.S.
Pat. No. 5,292,509 (Hageman), published studies have indicated that the hyaluronidase
enzyme may itself be toxic to the retina and/or other anatomical structures of the eye. See,
The Safety of Intravitreal Hyaluronidase; Gottleib, J. L.; Antoszyk, A. N., Hatchell, D. L.
and Soloupis, P., Invest Ophthalmol Vis Sci 31:11, 2345-52 (1990). Moreover, the used
of impure slaughterhouse preparations of hyaluronidase can cause uveitis or inflammation
of the eye. The use of human sHASEGP is thus preferable in both its increased potency,
purity and lack of animal origin that can give rise to immunogenic reactions and antibody
mediated neutralization following repeated administration. In another embodiment, a
pegylated form of a sHASEGP can be injected into the eye. Such a pegylated sHASEGP
is not cleared from the vitreous in such a rapid fashion and maintains its activity in the

vitreous for a longer period of time.

[0559] The ophthalmic toxicity of some hyaluronidase preparations has been
confirmed by other investigators, who have proposed that such hyaluronidase
preparations be used as a toxic irritant for causing experimentally induced -
neovascularization of the eye, in animal toxicity models, (see An Experimental Model of
Preretinal Neovascularization in the Rabbit; Antoszyk, A. N., Gottleib, J. L., Casey, R.
C., Hatchell, D. L. and Machemer, R., Invest Ophthalmol Vis Sci 32:1, 46-51 (1991).
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Table 25-1 Effects of SHASEGYP on the Pharmacokinetic Parameters of REMICADE.

Time (Hours) CPM SD CPM SD
REMICAD REMICADE
E(10 (10 mg/kg) + CPM
mg/kg) sHASEGP 100U REMICADE (10 mg/kg)
Intradermal Intradermal Intravenous
0.5 27,451 2,221 94,888 31,318 1,657,849
1 37,213 10,775 146,793 42,014 1,645,571
2 66,001 6,078 412,047 61,240 1,576,145
4 120,704 21,744 691,626 89,002 1,260,646
8 256,987 32,459 833,826 133,887 1,157,268
24 493,004 75,694 853,423 65,777 790,357
48 515,439 53,431 728,302 74,848 684,599
72 454,717 54,388 640,303 81,492 558,307
96 375,993 39,744 598,413 59,533 496,658
120 336,067 66,964 518,861 53,643 434,008
AUC 53,350,555 118,424,609 82,718,550
G 515,439 853,423 1,657,849
Finan 48 24 0
Absolute
Bioavailability 62% 121% 100%

[0875]  Ascan be seen in Table 5-1, the bioavailability of the exemplary pharmacologic
REMICADE (as assessed by AUC) was dramatically improved when the intradermal
dosing was combined with a dose of sHASEGP. As was observed with enhanced delivery
of PEG-INTRON, the overall levels of REMICADE bioavailability achieved with an
intradermal dosing in combination with sHASEGP were statistically similar to those of
the intravenous administration when all material was delivered directly into the
bloodstream. Although the REMICADE Tmax is necessarily longer following ID versus
IV administration, within twenty four hours after ID dosing with sHASEGP, the
concentrations of agent in the bloodstream exceeded that observed with IV dosing, and
thereafter approached or exceeded the IV concentrations. Compared with ID dosing
without SHASEGP, the observed Ty Was reached about twice as quickly with sHASEGP
(24 hours versus 48 hours); and the Cmax and bioavailability (AUC) both substantially
increased (by about 65% and 95%, respectively).
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6. The polypeptide of claim 1, wherein said sugar moiety is of the complex

type.
7 The polypeptide of claim 1, wherein said sugar moiety is a hybrid type.

8. The polypeptide of claim |, wherein said sugar moiety further comprises at

least one terminated with sialic acid.

0. The polypeptide of claim 1, wherein the polypeptide consists essentially of
the hyaluronidase domain of human hyaluronidase glycoprotein (sHASEGP) or a
catalytically active portion thereof.

10.  The polypeptide of claim 1, wherein the hyaluronidase portion of the

polypeptide comprises of the hyaluronidase domain of sHASEGP or a catalytically active

portion thereof.

11.  The polypeptide of claim 1, wherein the polypeptide is modified with a
polymer.

12, The polypeptide of claim 11, wherein the polymer is PEG or dextran.

I3. A polypeptide, consisting essentially of a hyaluronidase domain or a

catalytically active portion thereof of a human hyaluronidase protein.
14, The polypeptide of claim 13, wherein the hyaluronidase is super-sialated.

15.  The polypeptide of claim 13, wherein the hyaluronidase domain comprises
the sequence of amino acids set forth as amino acids 1-450 of SEQ ID NO. 3.

16.  The polypeptide of claim 13, wherein the hyaluronidase domain comprises

the sequence of amino acids set forth as amino acids 1-438 of SEQ ID NO. 3.
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17. The polypeptide of claim 13, wherein the hyaluronidase domain comprises
the sequence of amino acids set forth as amino acids 1-459 of SEQ ID NO. 3.

18.  The polypeptide of claim 13, wherein the polypeptide is modified with a

polymer.
19.  The polypeptide of claim 18, wherein the polymer is PEG or dextran.

20.  The polypeptide of claim 1, wherein the SHASEGP is a human
polypeptide,

21.  The polypeptide of claim 1, wherein the polypeptide is a soluble
polypeptide as set forth in SEQ ID NO. 4.

22.  The polypeptide of claim 1, wherein a signal sequence capable of directing
the polypeptide outside the cell is operably attached to the SHASEGP polypeptide.

23.  Anisolated soluble human hyaluronidase glycoprotein (sSHASEGP),
wherein the potency of the sSHASEGP is greater than 40,000 USP Units/mg protein.

24.  The SHASEGP of claim 23, wherein the hyaluronidase is sialated.

25.  The sHASEGP of claim 23, wherein the protein is modified with a

polymer.
26.  The SHASEGP of claim 25, wherein thg ﬁolymer is PEG or dextran.
27. A nucleic acid molecule, encoding the polypeptide of claim 1.
28. A nucleic acid molecule, comprising a sequence selected from:

(a)  asequence as set forth in SEQ ID NO. 6;
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57.  The method of claim 56, wherein the polypeptide is modified with a
polymer. "

58.  The method of claim 57, wherein the polymer is PEG or dextran.

59.  The method of claim 56, wherein the sHASEGP polypeptide is

administered prior to, simultaneously with or following administration of the molecule.

60. A pharmaceutical composition, comprising, substantially purified soluble
hyaluronidase glycoprotein (SHASEGP) polypeptide of claim 1 and a pharmaceutical
carrier.

61. A pharmaceutical composition, comprising the substantially purified
sHASEGP polypeptide of claim 1.

62.  The pharmaceutical composition of claim 60, further comprising a

pharmaceutically active or pharmacologic agent,

63.  The pharmaceutical composition of claim 62, wherein the
pharmaceutically active or pharmacologic agent is selected from the group of agents
consisting of a chemotherapeutic agent, an analgesic agent, an anti-inflammatory agent,
an antimicrobial agent, an amoebicidal agent, a trichomonocidal agent, an anti-parkinson
agent, an anti-malarial agent, an anticonvulsant agent, an anti-depressant agent, an
antiarthritics agent, an anti-fungal agent, an antihypertensive agent, an antipyretic agent,
an anti-parasitic agent, an antihistamine agent, an alpha-adrenargic agonist agent, an
alpha blocker agent, an anesthetic agent, a bronchial dilator agent, a biocide agent, a
bactericide agent, a bacteriostatic agent, a beta adrenergic blocker agent, a calcium
channel blocker agent, a cardiovascular drug agent, a contraceptive agent, a decongestant
agent, a diuretic agent, a depressant agent, a diagnostic agent, an electrolyte agent, a
hypnotic agent, a hormone agent, a hyperglycemic agent, a muscle relaxant agent, a
muscle confractant agent, an ophthaimic agent, a parasympathomimetic agent, a psychic
energizer agent, a sedative agent, a sleep inducer, a sympathomimetic agent, a tranquilizer

agent, a urinary agent, a vaginal agent, a viricide agent, a vitamin agent, a non-steroidal



WO 2006/091871 PCT/US2006/006700
260

biotin (5kDa biotinylated), PEG-p-nitrophenyl-carbonate (30kDa) and PRG-
propionaldehyde (30kDa).

136. A PEGylated hyaluronidase produced according to the method of claim
134.

137. A PEGylated hyaluronidase produced according to the method of claim
135.

138. A method of delivering a molecule to a tissue containing excess amounts
of glycosaminoglycan, comprising: administering a PEGylated hyaluronidase of claim
128 to a tissue in an amount sufficient to degrade glycosaminoglycans sufficiently to
open channels less than about 500 nm in diameter; and administering a molecule to the

tissue comprising the degraded glycosaminoglycans.

139. A pharmaceutical composition, comprising a PEGylated hyaluronidase of
claim 128 and a pharmaceutical carrier.

140. A method for increasing the diffusion of a therapeutic substance or other
molecule or macromolecular complex (each an Agent) smaller than about 0.5 microns in
diameter in a subject, comprising:

administering to a subject a PEGylated hyaluronidase of claim 128 in an amount
sufficient to open or to form channels smaller than about 0.5 microns in diameter and an
Agent, whereby the diffusion of the Agent is increased.

141.  The method of claim 140, wherein the Agent is selected from the group of
agents consisting of a chemotherapeutic agent, an analgesic agent, an anti-inflammatory
agent, an antimicrobial agent, an amoebicidal agent, a trichomonocidal agent, an anti-
parkinson agent, an anti-malarial agent, an anticonvulsant agent, an anti-depressant agent,
an antiarthritics agent, an anti-fungal agent, an antihypertensive agent, an antipyretic
agent, an anti-parasitic agent, an antihistamine agent, an alpha-adrenargic agonist agent,
an alpha blocker agent, an anesthetic agent, a bronchial dilator agent, a biocide agent, a

bactericide agent, a bacteriostatic agent, a beta adrenergic blocker agent, a calcium
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bitartrate/apap, diclofenac sodium/misoprostol, fentanyl, anakinra, human recombinant, tramadol
hel, salsalate, sulindac, cyanocobalamin/fa/pyridoxine, acetaminophen, alendronate sodium,
prednisolone, morphine sulfate, lidocaine hydrochloride, indomethacin, glucosamine
sulf/chondroitin, amitriptyline hel, sulfadiazine, oxycodone hcl/acetaminophen, olopatadine hel,
misoprostol, naproxen sodium, omeprazole, cyclophosphamide, rituximab, I.-1 TRAP, MRA,
CTLA4-IG, IL-18 BP, anti-IL-18, Anti-IL15, BIRB-796, SCIO-469, VX-702, AMG-548, VX-
740, Roflumilast, IC-485, CDC-801, and Mesopram. Preferred combinations include

methotrexate or leflunomide and in moderate or severe rheumatoid arthritis cases, cyclosporine.

Nonlimiting additional agents which can also be used in combination with an IL-12 or
I1.-23 antibody, or antigen-binding portion thereof, to treat rheumatoid arthritis include, but are
not limited to, the following: non-steroidal anti-inflammatory drug(s) (NSAIDs); cytokine
suppressive anti-inflammatory drug(s) (CSAIDs); CDP-571/BAY-10-3356 (humanized anti-
TNFo antibody; Celltech/Bayer); cA2/infliximab (chimeric anti-TNFo antibody; Centocor); 75
kdTNFR-IgG/etanercept (75 kD TNF receptor-IgG fusion protein; Immunex; see e.g., Arthritis &
Rheumatism (1994) Vol. 37, 5295; J. Invest. Med. (1996) Vol. 44, 235A); 55 kdTNF-IgG (55 kD
TNF receptor-IgG fusion protein; Hoffmann-LaRoche); IDEC-CE9.1/SB 210396 (non-depleting
primatized anti-CD4 antibody; IDEC/SmithKline; see e.g., Arthritis & Rheumatism (1995) Vol.
38, S185); DAB 486-IL-2 and/or DAB 389-IL-2 (IL-2 fusion proteins; Seragen; see e.g., Arthritis
& Rheumatism (1993) Vol. 36, 1223); Anti-Tac (humanized anti-IL-2Ro; Protein Design
Labs/Roche); IL-4 (anti-inflammatory cytokine; DNAX/Schering); IL-10 (SCH 52000;
recombinant IL-10, anti-inflammatory cytokine; DNAX/Schering); IL-4; IL-10 and/or IL-4
agonists (e.g., agonist antibodies); IL-IRA (IL-1 receptor antagonist; Synergen/Amgen); anakinra
(Kineret® Amgen); TNF-bp/s-TNF (soluble TNF binding protein; see e.g., Arthritis &
Rheumatism (1996) Vol. 39, No. 9 (supplement), S284; Amer. J. Physiol. - Heart and Circulatory
Physiology (1995) Vol. 268, pp. 37-42); R973401 (phosphodiesterase Type IV inhibitor; see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), $282); MK-966 (COX-2 Inhibitor;
see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S81); lloprost (see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S82); methotrexate; thalidomide
(see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), $282) and thalidomide-
related drugs (e.g., Celgen); leflunomide (anti-inflammatory and cytokine inhibitor; see e.g.,
Arthritis & Rheumatism (1996) Vol, 39, No. 9 (supplement), 8131; Inflammation Research
(1996) Vol. 45, pp. 103-107); tranexamic acid (inhibitor of plasminogen activation; see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), $284); T-614 (cytokine inhibitor;
see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); prostaglandin E1
(see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S282); Tenidap (non-
steroidal anti-inflammatory drug; see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9
(supplement), S280); Naproxen (non-steroidal anti-inflammatory drug; see e.g., Neuro Report
(1996) Vol. Z, pp. 1209-1213); Meloxicam (non-steroidal anti-inflammatory drug); Ibuprofen

75
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(non-steroidal anti-inflammatory drug); Piroxicam (non-steroidal anti-inflammatory drug);
Diclofenac (non-steroidal anti-inflammatory drug); Indomethacin (non-steroidal anti-
inflammatory drug); Sulfasalazine (see e.g., Arthritis & Rheumatism (1996) Vol, 39, No. 9
(supplement), $281); Azathioprine (see e, & Arthritis & Rhewmatism (1996) Vol. 39, No. 9
(supplement), S281); ICE inhibitor (inhibitor of the enzyrme interleukin-1B converting enzyme);
zap-70 and/or Ick inhibitor (inhibitor of the tyrosine kinase zap-70 or lck); VEGF inhibitor and/or
VEGF-R inhibitor (inhibitors of vascular endothelial cell growth factor or vascular endothelial
cell growth factor receptor; inhibitors of angiogenesis); corticosteroid anti-inflammatory drugs
(e.8., SB203580); TNF-convertase inhibitors; anti-IL-12 antibodies; anti-IL.-18 antibodies;
interleukin-11 (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S296);
interleukin-13 (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S308);
interleukin -17 inhibitors (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement),
S$120); gold; penicillamine; chloroquine; chlorambucil; hydroxychloroquine; cyclosporine;
cyclophosphamide; total lymphoid irradiation; anti-thymocyte globulin; anti-CD4 antibodies;
CD5-toxins; orally-administered peptides and collagen; lobenzarit disodium; Cytokine
Regulating Agents (CRAs) HP228 and HP466 (Houghten Pharmaceuticals, Inc.); ICAM-1
antisense phosphorothioate oligo-deoxynucleotides (ISIS 2302; Isis Pharmaceuticals, Inc.);
soluble complement receptor 1 (TP10; T Cell Sciences, Inc.); prednisone; orgotein;
glycosaminoglycan polysulphate; minocycline; anti-IL2R antibodies; marine and botanical lipids
(fish and plant seed fatty acids; see e.g., DeLuca et al. (1995) Rheum. Dis. Clin. North Am.
21:759-777); auranofin; phenylbutazone; meclofenamic acid; flufenamic acid; intravenous
immune globulin; zileuton; azaribine; mycophenolic acid (RS-61443); tacrolimus (FK-506);
sirolimus (rapamycin); amiprilose (therafectin); cladribine (2-chlorodeoxyadenosine):
methotrexate; antivirals; and immune modulating agents.

In one embodiment, the IL-12 antibody, or antigen-binding portion thereof, is
administered in combination with one of the following agents for the treatment of rheumatoid
arthritis: small molecule inhibitor of KDR (ABT-123), small molecule inhibitor of Tie-2;
methotrexate; prednisone; celecoxib; folic acid; hydroxychloroquine sulfate; rofecoxib;
etanercept; infliximab; leflunomide; naproxen; valdecoxib; sulfasalazine; methylprednisolone;
ibuprofen; meloxicam; methylprednisolone acetate; gold sodium thiomalate; aspirin;
azathioprine; triamcinolone acetonide; propxyphene napsylate/apap; folate; nabumetone;
diclofenac; piroxicam; etodolac; diclofenac sodium; oxaprozin; oxycodone hel; hydrocodone
bitartrate/apap; diclofenac sodium/misoprostol; fentanyl; anakinra, human recombinant; tramadol
hel; salsalate; sulindac; cyanocobalamin/fa/pyridoxine; acetaminophen; alendronate sodinm;
prednisolone; morphine sulfate; lidocaine hydrochloride; indomethacin; glucosamine
sulfate/chondroitin; cyclosporine; amitriptyline hcl; sulfadiazine; oxycodone hcl/acetaminophen;
olopatadine hcl; misoprostol; naproxen sodium; omeprazole; mycophenolate mofetil;
cyclophosphamide; rituximab; IL-1 TRAP; MRA; CTLA4-IG; IL-18 BP; ABT-874; ABT-325
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' X; is G, T, R, P, or H;
X3 is I, R, F, Y, or Q;
X i8R, V, ¥, F, or A;
Xs is 8, N, @, A, or R;
X is A, Y, L, F, or M;
X; is M, A, D, L, or F;
Xg is D, M, Y, or W;

Xy is Y, D, or N;

X0 i8 Y, A, or is not present;

X121 is M, or is not present;

Xi2 is D, or is not present; and

Xi3 18 Y, or is not present:
CDR-L1L. Xl—Xz—Xg—Xg—Xs—Xs-X-;—Xg—Xg;—qu—Xn—Xu~X13—X14—X15 (SEQ ID

NO: 58), wherein;

X; is K, or R;

X, is A;

X; is S;

X% is Q, or E;

X5 is S, or N;

X; is V, or I;

X; is 8, G, or D;
Xg is N, T, or K;
X; is D, N, or Y;
X0 i8 V, G, or L;

v
X1 is A, I, or H;
S, or is not present;
F, or is not present;
X4 is M, or is not present; and
Zi5 is N, or is not present:;
CDR-LZ. X3-Xp-X3-X;~Xs5—X¢~-X;-Xg (SEQ ID NO: 59), wherein;
X; is ¥, or §;

X; is A, or T;

X; is 8, or A;

Xy is N, H, 8, or Q;

Xs is R, N, or S;

X is Y, Q, or I;

X; i8 T, S, or G; and

Xg is 8, or is not present;

and
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SEQ ID NO.:2 SEQID NO.:4 SEQ ID NO.:5.
SEQ ID NO.:3 and

An antibody conjugate comprising an antibody construct described in any one of claims 62-65,
said antibody conjugate further comprising an agent selected from the group consisting of; an

immunoadhension molecule, an imaging agent, a therapeutic agent, and a cytotexic agent.

The antibody conjugate according to claim 66, wherein said agent is an imaging agent selected
from the group consisting of a radiolabel, an enzyme, a fluorescent label, a luminescent label, a

bioluminescent label, a magnetic label, and biotin.
The antibody conjugate according to claim 66, wherein said imaging agent is a radiolabel]

selected from the group consisting of: *H, C, 'S, ®y, *Tg, V1, %7, B, Ty, %Ho, and
153
Sm.

The antibody conjugate according to claim 66, wherein said agent is a therapeutic or cytotoxic
agent selected from the group consisting of; an anti-metabolite, an alkylating agent, an antibiotic,
a growth factor, a cytokine, an anti-angiogenic agent, an anti-mitotic agent, an anthracycline,

toxin, and an apoptotic agent.

The antibody construct according to claim 64, wherein said binding protein possesses a human

glycosylation pattern.

The antibody conjugate according to claim 66, wherein said binding protein possesses a human

glycosylation pattern.
The binding protein according to claim 3, wherein said binding protein exists as a crystal.
The antibody construct according to claim 62, wherein said antibody construct exists as a crystal.

The antibody conjugate according to claim 66, wherein said antibody construct exists as a

crystal.
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The pharmaceutical composition of claim 107 wherein said adjuvant is hyaluronidase.

The pharmaceutical composition of claim 106 further comprising at least one additional
therapeutic agent for treating a disorder in which I1.-12 activity is detrimental.

The pharmaceutical composition of claim 109, wherein said additional agent is selected from the
group consisting of: Therapeutic agent, imaging agent, cytotoxic agent, angiogenesis inhibitors;
kinase inhibitors; co-stimulation molecule blockers; adhesion molecule blockers: anti-cytokine
antibody or functional fragment thereof; methotrexate; cyclosporin; rapamycin, FK506;
detectable label or reporter: a TNF antagonist; an antirheumatic; a muscle relaxant, a narcotie, a
non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local
anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a radiopharmaceutical, an
antidepressant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an inhaled

steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

A method for reducing human IL-17 activity comprising contacting human I1.-12 with the
binding protein of any one of claims 1-61 such that human IL-12 activity is reduced.

A method for reducing human IL-12 activity in a human subject suffering from a disorder in
which IL-12 activity is detrimental, comprising administering to the human subject the binding
protein of any one of claims 1-61 such that human IL-12 activity in the human subject is reduced.

A method for treating a subject for a disease or a disorder in which IL-12 activity is detrimental
by administering to the subject the binding protein of any one of claims 1-61 such that treatment

is achieved,
The method of claim 113, wherein said disorder is selected from the group comprising

theumatoid arthritis, osteoarthritis, juvenile chronic arthritis, septic arthritis, Lyme arthritis,
psoriatic arthritis, reactive arthritis, spondyloarthropathy, systemic lupus erythematosus, Crohn's
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disease, ulcerative colitis, inflammatory bowel disease, insulin dependent diabetes mellitus,
thyroiditis, asthma, allergic diseases, psoriasis, dermatitis scleroderma, graft versus host disease,
organ transplant rejection, acute or chronic immune disease associated with organ
transplantation, sarcoidosis, atherosclerosis, disseminated intravascular coagulation, Kawasaki's
disease, Grave's disease, nephrotic syndrome, chronic fatigue syndrome, Wegener's
granulomatosis, Henoch-Schoenlein purpurea, microscopic vasculitis of the kidneys, chronic
active hepatitis, uveitis, septic shock, toxic shock syndrome, sepsis syndrome, cachexia,
infectious diseases, parasitic diseases, acquired immunodeficiency syndrome, acute transverse
myelitis, Huntington’s chorea, Parkinson's disease, Alzheimer's disease, stroke, primary biliary
cirrhosis, hemolytic anemia, malignancies, heart failure, myocardial infarction, Addison's
disease, sporadic, polyglandular deficiency type I and polyglandular deficiency type II, Schmidt's
syndrome, adult (acute) respiratory distress syndrome, alopecia, alopecia areata, seronegative
arthopathy, arthropathy, Reiter’s disease, psoriatic arthropathy, ulcerative colitic arthropathy,
enteropathic synovitis, chlamydia, yersinia and salmonella associated arthropathy,
spondyloarthopathy, atheromatous disease/arteriosclerosis, atopic allergy, autoimmune bullous
disease, pemphigus vulgaris, pemphigus foliaceus, pemphigoid, linear IgA disease, autoimmune
haemolytic anaemia, Coombs positive haemolytic anaemia, acquired pernicious anaemia,
juvenile pernicious anaemia, myalgic encephalitis/Royal Free Disease, chronic mucocutaneous
candidiasis, giant cell arteritis, primary sclerosing hepatitis, cryptogenic autoimmune hepatitis,
Acquired Immunodeficiency Disease Syndrome, Acquired Immuncdeficiency Related Discases,
Hepatitis B, Hepatitis C, common varied immunodeficiency (common variable
hypogammaglobulinaemia), dilated cardiomyopathy, female infertility, ovarian failure, premature
ovarian failure, fibrotic lung disease, cryptogenic fibrosing alveolitis, post-inflammatory
interstitial lung disease, interstitial pneumonitis, connective tissue disease associated interstitial
lung disease, mixed connective tissue disease associated lung disease, systemic sclerosis
associated interstitial lung disease, theumatoid arthritis associated interstitial lung disease,
systemic lupus erythematosus associated lung disease, dermatomyositis/polymyositis associated
lung disease, Sjogren's disease associated lung disease, ankylosing spondylitis associated lung
disease, vasculitic diffuse lung disease, haemosiderosis associated lung disease, drug-induced
interstitial lung disease, fibrosis, radiation fibrosis, bronchiolitis obliterans, chronic eosinophilic
pneumonia, lymphocytic infiltrative lung disease, postinfectious interstitial lung disease, gouty
arthritis, autoimmune hepatitis, type-1 autoimmune hepatitis (classical autoimmune or lupoid

hepatitis), type-2 autoimmune hepatitis (anti-LKM antibody hepatitis), autoimmune mediated
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Abstract

Subecutaneously injected therapeutics must pass through the interstitial matrix of the skin in order to reach their intended targets. This complex,
three-dimensional structure limits the type and quantity of drugs that can be administered by local injection. Here we found that depolymerization
of the viscoelastic component of the interstitial matrix in animal models with a highly purified recombinant human hyaluronidase enzyme
(rHuPH20) increased the dispersion of locally injected drugs, across a broad range of molecular weights without tissue distortion. tHuPH20
increased infusion rates and the pattern and extent of appearance of locally injected drugs in systemic blood. In particular, rHuPH20 changed the
pharmacokinetic profiles and significantly augmented the absolute bioavailability of locally injected large protein therapeutics. Importantly, within
24 h of injection, the interstitial viscoelastic barriers were restored without histologic alterations or signs of inflammation. fHuPH20 may function
as an interstitial delivery enhancing agent capable of increasing the dispersion and bioavailability of coinjected drugs that may enable
subcutaneous adminisiration of therapeutics and replace intravenous delivery.

© 2006 Elsevier B.V. All rights reserved.

Kevwords: Hyaluronan; Hyaluronidase: Subcutancous drug delivery; Subcutaneous bioavailability; PH20; Monoclonal antibodies; Interferon; Adenovirus

1. Introduction

Following subcutaneous injection, most drugs must pass
through the interstitial matrix, traverse capillaries or lymphatics.
and reach the vascular compartment in order to reach the final
site of pathology [1]. The rate by which drugs permeate the
interstitium is regulated by both diffusion and convective fluid
flow. The interstitial matrix is a complex three-dimensional
dynamic structure that acts as a filter controlling the rate of drug
flow. It is comprised of numerous structural macromolecules
including collagens, elastin, and fibronectin, in which glycosa-
minoglycans and proteoglycans form a hydrated gel-like
substance, Collagens are the predominant fibers that hold tissues

* Corresponding author. Tel.: +1 858 794 8889.
E-muail address: gfrost@halozyme.com (G.1 Frost).

0168-3659/S - see front matter © 2006 Elsevier B.V, All rights reserved.
doi:10.1016/j.jeonre] 2006.05.027

in place and maintain tissue integrity. Glycosaminoglycans such
as hyaluronan contribute to the “ground substance™ by creating a
barrier to bulk fluid flow through the interstitial collagenous
matrix by way of their viscosity and water of hydration [2].
Hyaluronan is a mega-dalton molecule consisting of repeating
disaccharide units that allows the extracellular matrix to resist
compressive forces. While hyaluronan is found at only 1% the
concentration of collagen in the skin, it occupies a fluid ex-
clusion volume 10-fold higher than that of collagen on a mL
H,0/mg basis [3]. In contrast to collagen, which has a half-life
approaching 15 years [4], hyaluronan is rapidly turned over in
the body with a half-life of 15--20 h in the skin [5.6].
“Spreading agents” derived from animal testes extracts
containing interstitial matrix-degrading enzymes have been
used clinically for over 50 years to facilitate the dispersion and
absorption of other drugs [7]. The active agent in these testes
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extracts was later associated with hyaluronidase activity [8].
Hyaluronidases are a family of glycosaminoglycan-degrading
enzymes that nature has utilized repeatedly as a delivery agent to
facilitate the dispersion of venoms, toxins, bacteria and
spermatozoa through interstitial spaces [9]. PH20 is the
predominant hyaluronidase in mammalian testes. Among the
six hyaluronidase-like genes in the human genome, only the
PH20 gene product is a neutral pH-active hyaluronidase and
degrades glycosaminoglycans under physiologic conditions.
The human enzyme is a 509 amino acid glycoprotein anchored
to the plasma membrane through a glycosyl-phosphatidylinosi-
tol (GPI) moiety that facilitates penetration of spermatozoa
through the cumulus cells to enable fertilization [10].

While animal testes-derived hyaluronidase extracts have
been used extensively in the clinic to disperse other injected
drugs, they have generally been limited by both immunogenicity
and impurity profiles, typically comprising less than 1% enzyme
per mg total protein. Such preparations are frequently contam-
inated with proteases, immunoglobulin and factors that increase
capillary permeability and can also give rise to IgE mediated
allergic reactions upon repeat administration [11--13], generally
precluding their repeated use.

To investigate whether a purified soluble recombinant human
PH20 enzyme could mediate the same spreading properties
described in the animal sourced hyaluronidase extracts, we
generated a soluble form of human hyaluronidase (rHuPH20)
lacking the GPI membrane attachment motif. We provide
evidence that the enzyme cnhanced the infusion rates and
penetration of molecules up to 200 nm in diameter up to 20-fold
without eliciting inflammation, vascular permeability, immuno-
genic or allergic reactions, In addition to increasing infusion rates
and dispersion across a broad range of molccular weights,
rHuPH20 was found to enhance the systemic bioavailability of
locally-injected biotherapeutics such as alpha interferons and
monoclonal antibodies with an absolute bioavailability compa-
rable to the levels obtained by intravenous delivery. By increasing
infusion rates, rtHuPH20 also permitted injection of large volumes
with minimal distortion and tearing of the subcutaneous fascia.
Finally, we show that the effects of rHuPH20 were temporary and
fully reversible within 24 h of injection.

2. Materials and methods

2.1. Engineering, purification, and characterization of
recombinant neutral-active soluble human PH20 hyaluronidase

A construct encoding a soluble, neutral-active form of the
human PH20 gene was identified from a full length human PH20
cDNA EST clone by screening progressive carboxy terminal
truncations for soluble neutral active enzyme activity when
transfected into CHO cells. Enzyme activity in culture super-
natants was measured as described previously [14]. An expression
system was constructed with a CMV-based bi-cistronic cassetie
driving both the soluble rHuPH20 domain (amino acids 1-447)
and the murine DHFR gene separated by an internal ribosomal
entry site. The selected clone was electroporated into DHFR ™~
CHO cells (DG44), previously adapted to grow in a chemically
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defined, animal product-free medium (Invitrogen). Cells were
cloned by limiting dilution and amplified in methotrexate.
Recombinant human PH20 was purified from conditioned
media through a series of ion exchange, hydrophobic interaction,
aminophenylboronate, and hydroxyapalite chromatography to
greater than 90% purity based upon specific activity
(>100,000 USP Units/mg). CHO host protein contaminants
were found to be less than 1% by ELISA, and preparations had
endotoxin content of less than 0.5 EU/mg protein. Enzyme
potency in bulk preparations was determined by turbidimetric
assay [15] with USP bovine hyaluronidase reference standard.
Analysis of hyaluronan fragment sizes following digestion with
rHuPH20 was performed as described previously [16].

2.2. Interstitial dispersion experiments

All animal studies were approved by IACUC. Unless
specified, outbred ™™ mice (Harlan) were anesthetized by
intraperitoneal injection of Ketamine (150 mg/kg) and Xylazine
(10 mg/kg) followed by injection of test article or carrier control
(10 mM Hepes, | mM Caleium, 130 mM NaCl, | mg/mL Human
Serum Albumin) in a 0.5 mL syringe with a 27 gauge needle in a
final volume of 50 pl. Test articles and controls were isotonic and
ranged from pH 6.5 to 7.5. Following injection, dye areas were
measured at the respective time points, under normal light (trypan
blue) or black light (fluorescence) using microcalipers and
measured in 2 dimensions, with areas calculated using the formula
Area=((Dx;)*m/4) (where D, and [, arc the diameters of
the dye front). A minimum of four injection sites per dose were
tested and compared by single factor ANOVA with controls for
each time point. For dermal barrier reconstitution experiments,
rHuPH20, USP hyaluronidase reference standard or carrier
control were injected and marked with a pen followed by
injections of 50 uL of trypan blue dye at 0.5, 1, 24, and 48 h.

2.3. Effects of rHuPH20 on IL-8 expression by microvascular
endothelial cells

Human microvascular endothelial cells were grown as recom-
mended by the supplier (Cascade Biologics), Endotoxin (purified
fraction from Escherichia coli LPS) was purchased from Charles
River Endosafe (lot EX32952), and Peptidoglycan from Staph A
from Sigma. Cells were seeded into 96 well plates at 2000 viable
cells/well for 16-24 h before adding test articles. Test articles
were incubated with cells for 24 h followed by detection of TL-
8 using a capture ELISA kit (Pharmingen).

2.4. Toxicity study of rHuPHZ20 administered by subcutaneous
injection to non-human primates

Toxicology studies were performed at Charles River Labora-
tories, Inc. (Sicrra Division, Sparks, NV). Forty-eight experi-
mentally naive rhesus monkeys, 24 males, 2.6 to 8.1 years of age.
weighing 3.6 to 8.6 kg and 24 females 3.2 to 7.1 years of age
weighing 3.3 to 6.3 kg at the outset (Day 1) of the study were
dosed with 0, 130, 3,800, and 38,000 Units of rtHuPH20 in I mL
of 10 mM Phosphate, pH 7.4 with | mM EDTA, 1 mM CaCl2,
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Fig. 6. rHuPH20 increases local infusion rates and speeds the appearance of locally injected drugs into the bloedstream. (A) Reduction of tissue distortion following injection
of tHuPH20. Injection of 50 uL rHUPHZ20 (5U) or carrier control followed by saline infusion at 300 pL/min for 2 min in both sites by infusion pump demonstrates reduced
tissue distortion with riTuPH20 compared to carrier control. (B) rHuPH20 increases infusion rates up to 20-fold in concentrated protein solutions (P <.05). Human serum
albumin (50 mg/mL) was infuscd at pressures from 20-40 em HyO with and without hyaluronidase. Flow rates were measured at 0.1 mL intervals at each pressure (=3
animals per group). (C) rtHuPH20) increases Cp,, and bioavailability of a 125-1 labeled cytokine injected locally. Pegylated cytokine (1.5 pg/kg) was injected intravenously
(IV) intradermally (ID) or intradermally with 100 Units tHuPH20 (ID+rHuPH20). Absolute bioavailability increased from 61% to 108% (P<0.001) and C ., inereased
from 61,782 to 121,750 CPM/g (P<0.0003). (D) rtHuPH20 decreases T}, increases Cpya, and bicavailability of a therapeutic monoclonal antibody. IgG1 (10 mg/kg) was
injected intravenously (1V) intradermally (ID) or intradermally with 100 Units rHuPH20 (ID+rHuPH20). Absolute bioavailability increased from 59% lo 94%
(P<0.00001), Ty decreased from 48 to 18.7 1 (P<0.002) and €.« increased from 531,866 CPM/g to 875,369 CPM/g (P<0.00002).

the interstitial route and drives the pharmacokinetic profile
towards an intravenous administration,

4. Discussion

While a spreading factor was first described in testes
extracts over 70 years ago, its association with hyaluronidase
activity in these preparations was based upon preparations
containing less than 1% enzyme protein. Animal hyaluronidase
containing extracts from cattle testes have been used for over
50 years fo increase tissue permeability and promote the spread
or dispersion of other co-injected drugs, most often in
combination with local anesthetics in the setting of ophthalmic
surgery. Despite their relative salety and potential for
improving drug delivery, such preparations have had limited
application so far, mostly due to the fact that they contain
impurities in greater abundance than the animal hyaluronidase

enzyme, all of which are foreign antigens. The confounding
activities of contaminants present in crude hyaluronidase
preparations such as proteinases [28], anti-coagulants [29],
growth factors [30], vasopermeability factors [9] immunoglo-
bulins [31] and other unidentified components may in fact
contribute to the various biological properties attributed to
hyaluronidases, such as being pro-inflammatory or pro-
angiogenic. To overcome the shortcomings of animal derived
extracts, we generated a recombinant human form of PH20 in
Chinese hamster Ovary cells. The recombinant enzyme is a
soluble single chain polypeptide with N-linked glycosylation
structures lacking the GPI-anchor that, like the bovine PH20,
deprades hyaluronan by hydrolysis of the p 1,4 linkage
between the C1 position of N-acetyl glucosamine and the C4
position of glucuronic acid. We found that rHuPH20
hyaluronidase is equally potent in its spreading activity on a
Unit per Unit basis relative to the USP bovine hyaluronidase



reference standard that contains less than 1% hyaluronidase
based upon specific activity.

The effects of THuPH20 on the dispersion of other molecules in
the interstitium are not anticipated from the relative abundance of
glycosaminoglycans, compared to other molecules in the skin
such as collagen. However, hyaluronan, through its volume of
hydration and viscoelastic properties, can prevent bulk fluid flow
through the collagenous interstitium [36]. By depolymerizing
hyaluronan, rHuPH?20 rapidly reduces its viscosity, changing the
interstitial glycosaminoglycans from a gel-like phase to a fluid
liquid phase, thereby making increased bulk fluid flow possible
through the collagen fibers. The human body turns overnearly 1/3
of its hyaluronan (approximately 5 g) in the skin each day. As
tHuPH20 has a very short half life, at least in the vascular
compartment (77,<1 min), the reconstitution of hyaluronan in
the interstitium within 15-20 h after injection of enzyme fits well
with this model.

The clinical preparations used to date are non-human, un-
purified, and can elicit immune reactions with repeat admi-
nistration [12,13]. Some of the bovine preparations were
reported to elicit allergic responses in as much as 10% of a
naive population [32]. In contrast to the side effects observed
with testes-derived preparations, we established in cynomolgus
monkeys, whose PH20 is 87% identical to the human enzyme,
that rtHuPH20 was well tolerated and did not elicit neutralizing
antibodies. Repeated subcutaneous injections of rHuPH20 were
neither inflammatory nor immunogenic based upon gross
anatomy, histological and immunologic criteria, even when
delivered at a dose over 500 fold above the therapeutic dose. Asa
result, the favorable safety profile of rHuPH20 opens the
possibility to investigate co-formulation of the enzyme with
therapeutic agents for the treatment and management of a range
of diseases.

There is little published information regarding the spreading
activity of even partially purified PH20 hyaluronidase from any
species. Early studies on the mechanism of action of PH20
carried out with crude hyaluronidase enzyme preparations
concluded that hyaluronidase acts principally by way of
increasing hydraulic conductivity, or bulk fluid flow [33-35].
Hydrolysis of high molecular weight hyaluronan polymers by
PH20 reduces their viscosity in the interstitium [36], thercby
increasing the infusion rates in the interstitial matrix and
facilitating bulk fluid flow. While increasing the bulk fluid flow
appears to be the prevailing effect of rHuPH20 treatment, there
arc clearly sieving effect limitations, as shown by the results of
injection of fluorescent particles of increasing size. We found
that the size of the channels created in the interstitial matrix by
the depletion of hyaluronan allowed the diffusion of particles up
to 200 nm in diameter. Administration of PH20 does not affect
the organization of interstitial matrix fibers as they are largely
degraded by specific matrix metalloproteinases, including
collagenases. One plausible explanation for the observed
particle size limitations is that the degradation of interstitium
hyaluronan by tHuPH20 results in the widening of the channels
that typically exist between individual collagen fibers. The
dimensions of these channels well exceed the diameter of high
molecular weight therapeutic proteins (3—5 nm), monoclonal
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antibodies (approximately 10 nm) and gene therapy veclors
(35 nm), supporting a wide range of molecules from
conventional small molecule drugs to large polypeptide
therapeutics to be more consistently and predictably absorbed.

4.1, Implications for drug delivery

Many drugs must be injected infravenously due to limitations
on drug solubility, bicavailability or tissue irritation. Tissue
distortion, injection site pain and irritation negatively influence
patient compliance for repeat subcutaneous injections. Histor-
ically, the use of crude hyaluronidase preparations was limited
to acute use or emergency situations such as periocular
anesthesia, paravenous injections of toxic substances and
emergency fluid hydration [37]. By increasing the infusion
rates, co-injection with rHuPH20 reduced tissue distortion
during injection and dispersed injected drugs into the interstitial
matrix for systemic adsorption, potentially enabling subcuta-
neously injections of intravenous dosing volume,

Our studies also established that the pharmacokinetic
profiles of macromolecule drugs injected subcutaneously
could be significantly improved by co-administration with
rHUPH20. We selected two biologics for their therapeutic
relevance among the many therapeutic proteins that are
presently marketed. In one example, we tested a long lasting
peginterferon alfa-2b approved for the treatment of chronic
HCYV infection. Peginterferon alpha-2b is administered subcu-
taneously as a monotherapy or in combination with small
molecular weight drugs once a week. In the second example, we
tested a therapeutic antibody that blocks TNF-alpha. Infliximab
is approved for the treatment of the inflammation of Crohn’s
discase; rheumatoid arthritis, and psoriatic arthritis. The
antibody is administered by intravenous infusion. Comparison
between the areas under the curve of cither peginterferon or
infliximab delivered intravascullarly or locally shows that the
pharmacokinetic profile and absoluie bioavailability of both
therapeutics were dramatically improved when co-administered
with rHuPH20. As a result, peginterferon bioavailability
increased from 60% to levels similar to those achieved by
intravascular delivery. Similarly, Infliximab co-injected with
rHuPH20 exhibited pharmacokinetic profiles that were more
similar to intravenous dosing.

Importantly, the co-injection with THuPH20 hyaluronidase
permitted the administration of up to five times more volume
than normally feasible for subcutaneously injected drugs, e.g.,
5-10 mL vs. 1-2 mL, respectively. This may allow the
conversion of intravenously-administered pharmaceuticals to
more desirable local routes, and may make it possible for
patients with chronic diseases to self-administer injectable
medicines, thus reducing the need for hospital visits. It is also
of interest to note that animalderived hyaluronidase prepara-
tions have been historically used as an antidote to intravenous
exlravasation, promotling rapid resorption of nccrotic drugs
when intravenous lines have slipped. Similarly, rHuPH20
hyaluronidase might reduce injection site reactions [for
molecules that are locally toxic and improve patient
compliance.
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The present invention relates to engineered multivalent and
multispecific binding proteins. methods of making, and
specifically to their uses in the prevention and/or treatment
of acute and chronic inflammatory and other diseases.
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with the DVD Igs of this invention. Non-limiting examples
of therapeutic agents for rheumatoid arthritis with which an
antibody. or antibody portion. of the invention can be
combined include the following: cytokine suppressive anti-
inflammaltory drug(s) (CSAIDs); antibodies 10 ar antago-
nists of other human cytokines or growth factors. for
example, TNF, LT, 1L-1, IL-2, 1L-3, IL-4, IL-5, IL-6, IL-7,
IL-8, IL-15, IL-16, IL-18, 1L-21, IL-23, interferons, EMAP-
II, GM-CSF, I'GF, and PDGF. Binding proteins of the
invention, or antigen binding portions thereof, can be com-
bined with antibodies to cell surface molecules such as CD2,
CD3, CDA4. CD8, CD25, CD28, CD30. CD40, CD45, CD6Y,
CD80 (B7.1). CD86 (B7.2), CD%), CTLA or their ligands
including CD154 (gp39 or CD40L).

[0200])  Preferred combinations of therapeutic agents may
interfere at difterent points in the autoimmune and subse-
quent inflammatory cascade: preferred examples include
TNF antagonists like chimeric, humanized or human TNF
antibodies, D2E7, (PCT Publication No. WO 97/29131),
CA2 (Remicade™), CDP 571, and soluble p55 or p75 TNF
receplors, derivatives, thereof, (p7STNFR1gG (Enbrel™) or
pSSTNFRIgG (Lenercept), and also TNFo converting
enzyme (TACE) inhibitors; similarly IL-1 inhibitors (Inter-
leukin-1-converling enzyme inhibitors, IL-1RA etc.) may be
elfective for the same reason. Other preferred combinations
include Interleukin 11. Yet another preferred combination
include key players of the autoimmune response which may
act parallel to, dependent on or in concert withIL-12 fune-
tion: especially preferred are L-18 antagonists including
IL-18 antibodies or soluble IL-18 receptors. or L-18 binding
proteins. It has been shown that 1L-12 and IL-18 have
overlapping but distinet functions and a combination of
antagonists 1o both may be most ecffective. Yer another
preferred combination are non-depleting anti-CD4 inhibi-
tors. Yet other preferred combinations include antagonists of
the co-stimulatory pathway CD80 (137.1) or CD86 (B7.2)
including antibodies. soluble receptors or anlagonistic
ligands.

[0201] The binding proteins of the invention may also be
combined with agents, such as methotrexate, 6-MP, azathio-
prine sulphasalazine. mesalazine. olsalazine chlosoguinine/
hydroxychloroquine, pencillamine, avrothiomalate (intra-
muscular and oral), azathioprine, cochicine, corticosteroids
(oral. inhaled and local injection). beta-2 adrenoreceptor
agonists (salbutamol, terbutaline. salmeteral), xanthines
(theophylline. aminophylline), cromoglyeate, nedocromil,
ketotifen, ipratropium and oxitrapium, cyclosporin. FK306,
rapamycin, mycophenolate mofetil, leflunomide, NSAIDs,
for example, ibuprolen. corticosteroids such as predniso-
lone, phosphodiesterase inhibitors, adensosine agonists,
antithrombotic agents, complement inhibitors, adrenergic
agents, agents which interfere with signalling by proinflam-
muatory cylokines such as TNI'O or IL-1 (e.g. IRAK, NIK,
IKK. p38 or MAP Kkinase inhibitors), 1L-1p converting
enzyme inhibitors. TNFa converting enzyme (TACE)
inhibitors, T-cell signalling inhibitors such as kinase inhibi-
tors, metalloproteinase inhibitors. sulfusalazine, azathio-
pring, G-mercaptopurines, angiotensin converting enzyme
inhibitors, soluble cytokine receptors and derivatives thereof
(e.g. soluble pSS or p75 TNT receptors and the derivatives
p7STNFRIgG (Enbrel™ and pSSTNFRIgG (Lenercept)).
sIL-1R1. sIL-1RIL, sIL-6R), antiinflammatory cytokines
(e.n. IL-4. IL-10, IL-11, IL-13 and TGEB), celecoxib, folic
acid, hydroxychloroguine sulfate, rofecoxib, etanercept,
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infliximab, nsproxen. valdecoxib. sullasalazine, methyl-
prednisolone, meloxicam, methylprednisolone acetate, gold
sodium thiomalate, aspirin, triamcinolone acetonide. pro-
poxyphene napsylate/apap, folate. nabumetone, diclofenac,
piroxicam, etodolag, diclofenae sodium. oxaprozin, oxye-
adone hel, hydrocodone bitartrate/apap, diclofenac sodiumy/
misoprostol, fentanyl, anakinra, human recombinant. trama-
dol hel, salsalate. sulindac. cyanocobalamin/fa/pyridoxine,
acetaminophen. alendronate sodium, prednisolone, mor-
phinc sulfate. lidocaine hydrachloride, indomethacin, glu-
cosamine sulf/chondroitin, amitriptyline hel, sulfadiazine,
oxyeodone helfacetaminophen. olopatadine hel, misopros-
tol. naproxen sodium, emeprazole, cyclophosphamide, rit-
aximab, IL-1 TRAE MRA, CTLA4-1G. 1L-18 BE, anti-IL-
18, Anti-IL15, BIRB-796, SCIO-469, VX-702, AMG-548,
VX-740. Roflumilast. 1C-485, CDC-801, and Mesopram,
Preferred combinations include methotrexate or leflunomide
and in moderate or severe rheumatoid arthrids cases,
cyclosporine,

[0202] Nonlimiting additional agents which can also be
used in combination with a binding protein to treat rheuma-
toid arthritis include. but are not limited to, the following:
non-steroidal anti-inflammatory drug(s) (NSAIDs); eytok-
ine suppressive anti-inflammatory drug(s) (CSAIDs); CDP-
5T1/BAY-10-3356  (humanized  anti-TNFa  antibody:
Celliech/Bayer); cA2/infliximab (chimeric anti-TNFa anti-
body: Centocor): 75 kd TNFR-1gGfetanercept (75 kD INF
receplor-1gG fusion protein: Immunex; see e.q.. Arthritis &
Rheumatism (1994) Vol. 37, S293; J. Invest. Med. (1996)
Vol. 44, 2354} 55 kdTNF-IgG (55 kDD TNF receptor-lgG
fusion protein; Hollmann-LaRoche); IDEC-CE9.1/SB
210396 (non-depleting primatized anti-CD4  antibody:
IDEC/SmithKline; see e.g.. Arthritis & Rheumatism (1995)
Vol, 38, S185); DAB 486-11.-2 and/or DAB 389-1L-2 (IL-2
fusion proteins: Seragen; see e... Arthritis & Rhewmaiism
{1993) Vol. 36, 1223); Anti-Tac (humanized anti-1l.-2Ra;
Protein Design Labs/Roche); HL.-4 (anti-inflammatory eytok-
ine: DNAX/Schering); 1L-10 (8CH 52000; recombinant
IL-10. anti-inflammatory cytokine; DNAX/Schering): 1L.4:
IL-10 andfor I1.-4 agonists (e.g., agonist antibodics);
IL-1RA (IL-1 receplor antagonist; Synergen/Amgen); anak-
inra (Kineret®/Amgen): TNI-bp/s-TNI' (soluble TNF bind-
ing pratein; see ¢.g., Arthritis & Rheumatism (1996) Vol 39,
No. 9 (supplement), S284; Amer J Physiol—IHeart and
Circulatory  Physivlogy (1995) Yol 268, pp. 37-42):
R973401 (phosphodiesterase Type IV inhibitor: see e.g..
Arthritis & Rhewnatism (1996) Vol. 39, No. ¥ (supplement).
8282) MK-966 (COX-2 Inhibitor: see e.p. Arthritis &
Rheumatism (1996) Vol. 39, No. 9 (supplement), S81):
Hoprost (sce c.g. Arthritis & Rheumatism (1996) Vol. 39,
No. 9 (supplement)., $82); methotrexate; thalidomide (see
e, Adrthritis & Rhetmatism (1996) Vol. 39, No. 9 (supple-
ment). $282) and thalidomide-related drugs (e.p.. Celgen):
leflunemide (anti-inflammatory and cytokine inhibitor: see
e.g., Arthritis & Rheumarism (1996) Vol. 39, No. 9 (supple-
ment), S131; Inflammation Research (1996) Vol. 45, pp.
103-107); tranexamic acid (inhibitor of plasminogen acti-
vation; see e.g., Arthritis & Rhewnatism (1996) Vol. 39. No.
9 (supplement). 8284); T-614 (cytokine inhibitor; see e.g.,
Arthritis & Rhewmarism (1996) Vol 39, No. 9 (supplement).
S282): prostaglandin E1 (see ¢.g.. Arthritis & Rhewmatism
(1996) Vol. 39, No. 9 (supplement), S282): Tenidap (non-
steroidal anti-inflammatory drug: see e.g., Arthritis & Rheu-
matism (1996) Vol. 39, No. 9 (supplenment). S280):
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119

~continued

Aen Leu Ala Trp Tyr Gln Gln Lys Preo Gly Gln Ala Pro Arg Leu Phe

145 150 155

160

Ile Tyr Thr Ala Ser Thr Arg Ala Thr Asp Ile Pro Ala Arg Fhe Ser

165 170

175

Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln

180 185

130

Ser Glu Asp Fhe Ala Val Tyr Tyr Cye Gln Gln Tyr Asn Asn Tcp Pro

185 200 205

Ser Ile Thr Phe Gly Gin Gly Thy Arg Leu Glu Ile Lys
210 215 220

<210> SEQ ID WO 117

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<22(0> FEATURE:

<221> WAME/KEY: PEPTIDE

<222» LOCATION: (1)..(108)

<223> OTHER INFORMATION: Sequence of 1D4.1 VL region

<400> SEQUENCE: 117

Arg

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 & 10

Glu Arg Ala Thr Ile Asn Cys Lys Ala Ser Gln Ser Val
20 25

Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro Lys
35 a0 45

Tyr Tyr Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
&5 70 75

Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Rep Tyr Asn
85 20

Thr Phe ¢ly Gly ¢ly Thr Lys Val Glu Ile Lys Arg
180 105

Ser

3¢

Leu

Phe

Leu

Ser

15

Asn Asp
Leu Ile
Ser Gly
Gln Ala

80

Pro Trp
95

We claim:

1. A binding protein comprising a polypeptide chain,
wherein said polypeptide chain comprises VDI1-(X1)n-
VD2-C-(X2m, wherem V31 15 a first variable domain, VD2
is a second variable domain, C is a constant domain, X1
represents an amino acid or polypeptide, X2 represents an Fc
region and nis 0 or 1.

2. The binding protein sccording o claim 1. wherein said
V21 and VD2 are heavy chain variable domains.

3. The binding protein according to claim 2, wherein said
heavy chain varable domain is selected from the group
consisting of a murine heavy chain variable domain, a
human heavy chain variable domain, a CDR grafted heavy
chain variable domain, and a humanized heavy chain vari-
able domain.

4. The binding protein according to claim 2. wherein VDI
and VD2 are capable of binding the same antigen.

5. The hinding protein according to claim 2. wherein VD!
and VD2 are capable of binding dilTerent untigens.

6. The binding protein according to claim 2, wherein C is
4 heavy chain constant domain.

7. The binding protein according to claim 6, wherein X1
is a linker with the proviso that X1 is not CHI.

8. The binding protein according to claim 7. wherein the
linker is selected from the group consisting of AKTTP-
KLEEGEFSEAR: AKTTPKLEEGHFSEARY, AKTTP-
KLGG; SAKTTPKLGG: AKTTPKLEEGEFSEARV:
SAKTTP; SAKTTPKLGG; RADAAP; RADAAPTVS:
RADAAAAGGPGS: RADAAAA(GLS);:  SAKTTP:
SAKTTPKLGG; SAKTIPKLEEGEFSEARV: ADAAP:
ADAAPTVSIFPP: TVAAP; TVAAPSVEIFPP: QPKAAP:
QPKAAPSVTLEPP; AKTTPP; AKTTPPSVTPLAP: AKT-
TAP: AKTTAPSVYPLAP: ASTKGP: ASTKGPSVFPLAP:
GGGGSGGGGSGGGGS; GENKVEYAPALMALS: GPA-
KELTPLKEAKVS: and GHEAAAVMOQVQYPAS.

9. The binding protein according to claim 7, wherein X2
is an Fe region.

10. The binding protein according to claim 9. wherein said
Fe region is a variant Fe region,

11. A binding protein comprising a polypeptide chain,
wherein said polypeptide chain comprises VDI-(X1)n-
VIR2-C-(X2)n, wherein VI is a first heavy chain variable

5%
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domain, VD2 is a second heavy chain variable domain, C is
a heavy chain constant domain, X1 is a linker with the
proviso that it is not CH1, and X2 is an Fc region.

12. The binding protein according to ¢laim 1, wherein said
VD1 and VD2 are light chain variable domains.

13. The binding protein according to ¢laim 12, wherein
said light chain variable domain is selected from the group
consisting of a murine light chain variable domain, a human
light chain variable domain. a CDR grafied light chain
varisble domain, and a humanized light chain variable
domain,

14. The binding protein according 0 claim 12, wherein
VD1 and VD2 are capable of binding the same antigen.

15. The binding protein according to claim 12, wherein
V21 and VD2 are capable of binding different antigens.

16. The binding protein according to claim 12, wherein C
is a light chain constant domain.

17. The binding protein according to claim 16. wherein
X1 is a linker with the proviso that X1 is not CL1.

18. The binding protein according to claim 17. wherein
the linker is selected from the group consisting of AKTTP-
KLEEGEFSEAR: AKTTPKLEEGEFSEARV; AKTTP-
KLGG: SAKTTPKLGG:  AKTTPKLEEGEFSEARY;
SAKTTP: SAKTTPKLGG: RADAAP: RADAAPTVS:
RADAAAAGGPGS; RADAAAA(G.S).,  SAKTTF;
SAKTIPKLGG, SAKTTPKLEEGEFSEARY: ADAAP;
ADAAPTVSIFPP; TVAAPR: TVAAPSVFIFPP; QPKAAD;
QPKAAPSVTLEPP; AKTTPP; AKTTPPSVTPLAP; AKT-
TAP; AKTTAPSVYPLAP: ASTKGP; ASTRGPSVEFPLAP:
GGGGSGGGGSGGGGS: GENKVEYAPALMALS; GPA-
KELTPLKEAKVS; and GHEAAAVMQVQYPAS.

19. The binding protein according to claim 17, wherein
the binding protein does not comprise X2.

20. A binding protein comprising a polypeptide chain,
wherein said polypeplide chain comprises VDI-(X1)n-
VD2-C-(X2)n, wherein VD1 is a first light chain variable
domain. VD2 is a second light chain variable domain, C is
a light chain constant domain, X1 is a linker with the proviso
that it is not CHI. and X2 does nol comprise an Fe region,

21. A binding protein comprising fist and second
polypepiide chains, wherein said first polypeptide chain
comprises VI -(X1)n-VD2-C-(X2)n, wherein VD1 is a first
heavy chain variable domain, VD2 is a second heavy chain
variable domain, € is a heavy chain constant domain, X1 is
a linker with the proviso that it is not CHIL, and X2 is an Fe
region; and said second polypeptide chain comprises VDI1-
(X1)n-VD2-C-{X2)n, wherein VD1 is a [first light chain
variable domain, VD2 is a second light chain variable
domain, C is a light chain conslant domain, X1 is a linker
with the proviso that it is not CHI1, and X2 does not comprise
an Fe region,

22. A binding protein comprising l[our polypeptide chains,
wherein two polypeptide chains comprise VD1-(X1)n-VD2-
C-(X2)n. wherein VDI is a first heavy chain variable
domain, VD2 is a second heavy chain variable domain, Cis
a heavy chain constant domain, X1 is a linker with the
proviso that it is not CH1. and X2 is an Fe region; and two
polypeptide chains comprises VD1-(X1)n-VD2-C-(X2)n,
wherein VDI is a first light chain variable domain, VD2 is
a second light chain variable domain, C is a light chain
constant domain, X1 is a linker with the proviso that it is not
CIH1, and X2 does notl comprise an Fe region.

23. The binding protein according to ¢laim 1, wherein said
binding protein is capuble of binding one or more targets.
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24. The binding protein according 1o claim 23, wherein
the target is selected from the group consisting of ABCT1:
ACVRI: ACVRIB; ACVR2, ACVR2B; ACVRLI:
ADORA2A; Aggrecan: AGR2: AICDA: AIFL; AlGH:
AKAPL: AKAPZ: AMH; AMHR2: ANGPT1; ANGPT2;
ANGPTL3: ANGPTL4: ANPEP, APC: APOCH: AR:
AZGP] (zinc-a-glycoprotein): B7.1; B7.2, BAD; BAFF:
BAGI; BAIl; BCL2; BCL6: BDNF: BINK: BLRI
(MDR15): BlyS: BMP1: BMP2; BMP3B (GDF10): BMP4;
BMPG; BMPS; BMPRIA; BMPRIB: BMPR2; BPAGI
(plectin): BRCAL; C190rf10 { IL27w); C3: C4A: C5;C5R1:
CANTI1: CASP1, CASP4: CAVI: CCBP2 (D6/IABGL);
CCL1 {1-309); CCLIT (eotaxin): CCLI3 (MCP-4); CCL15
(MIP-1d). CCLi6 (IICC-4); CCL17 (TARC), CCLIS
(PARC). CCL19 (MIP-3b); CCL2 (MCP-1); MCAF:
CCL20 (MIP-3a); CCL21 (MIP-2); SLC; exodus-2; CCL22
(MDC/STC-1), CCL23 (MPIF-1): CCL24 (MPIF-2/co-
taxin-2); CCL25 (TECK): CCL26 (eotaxin-3); CCL27
(CTACK/NL.C); CCL28: CCLA (MIP-1a), CCL4 (MIP-1h):
CCLS (RANTES). CCL7T (MCP-3); CCLE (mep-2):
CCNAL: CCNA2: CCNDI: CCNEl; CCNE2; CCRI
(CKRI/HM145), CCR2 (mep-1RB/RA), CCR3 (CKR3/
CMKBR3): CCR4; CCRS (CMKBRS/ChemR13). CCR6
(CMKDBR6/CKR-L3/STRL22/DRY6):  CCR7  (CKRW/
EBIL); CCR8 (CMKBRS/TER/CKR-1.1): CCR9 (GPR-9-
6} CCRLI (V8HK1}): CCRL2 (L-CCR): CIM64; CD1Y;
CDIC: CN20: CD200; CD-22; CD24; CD28: CD3; CH3T;
CD38: CD3E: CD3G; CD3Z: CD4; CD40; CD40L: CD44:
CD45RB: CD32; CD6Y: CDT72: CD74: CDT9A; CDT9R:
CD8; CDRO; CD81; CDR3: CD86: CDHI (E-cadherin);
CDHI0: CDIH2: CDHI3; CDIHI8; CDII9; CDH20:
CDHS; CDH7; CDHS: CDIIY; CDK2; CDK3: CDK4;
CDKS: CDK6: CDK7: CDK9: CDKN1A (p21Wapl/Cipl):
CDKNIB (p27Kipl): CDKNIC: CDKN2A (pl6INK4a):
CDKN2B: CDKN2C: CDKN3; CEBPB: CERI; ClIGA:
CHGB;  Chitinase; CHSTI0; CKLFSF2;  CKILFSF3:
CKLFSF4: CKLFSFS; CKLESF6; CKLFSET: CKILFSFS:
CLDN3; CLDN? (claudin-7); CLN3; CLU (clusterin);
CMKLR1; CMKORI (RDCIy: CNRI: COLISAL:
COLIAL COL4AZ: COL6AL: CR2; CRP; CSFI(M-CSF):
CSF2 (GM-CST). CSF3 (GCSI), CTLA4: CINNBI
(b-catenin): CTSB (cathepsin B). CX3CLI (SCYDI):
CX3CRI (V28); CXCL1 (GRO1): CXCLIO(IP-10):
CXCLIN(I-TAC/IP-9),  CXCLI2  (SDF1): CXCLI13:
CXCL14; CXCL16: CXCL2 {GRO2); CXCL3 (GRO3):
CXCL5 (ENA-T8/LIX}): CXCL6 (GCP-2): CXCL9 (MIG);
CXCR3 ((GPRY/CKR-L2); CXCR4: CXCR6 (TYMSTR/
STRLA3/Bonzo), CYBS5: CYCl: CYSLTRI1: DAB2IP:
DES; DKPZp451J0118; DNCL1: DPP4: E2F1: ECGIl:
EDGI: EFNAL EFNA3: EFNB2: EGF: EGFR: ELAC2:
ENG; ENOL: ENO2: ENO3: EPHB4: EPO: ERBB2 (Her-
2). EREG: ERKS8: ESR1; ESR2; F3 (TF), FADD; TFasL:
FASN: FCERIA; FCER2: FCGR3A; FGF; FGF1 (aFFGI):
FGF10; FGF11: FGF12; FGF12B: FGF13; FGF14; FGF16:
FGFL7; FGFIR; IGF19: FGF2 (BFGE); FGE20; I'GF21;
FGF22: FGF23; FGF3 (int-2): FGF4 (LIST); FGFS: FGFO
(HST-2). FGF7 (KGF): FGF8: FGFY; FGPR3: FIGF
(VEGED): FILT (EPSILON), FIL1 (ZETA); F1112584:
FLJ25530, FLRT! (fibronectin); FLT1; FOS; FOSL1 (FRA-
13 TY (DARC); GABRP (GABAa). GAGEBL; GAGEC;
GALNACAS-6ST; GATA3: GDFS; GFI1; GGTI: GM-CSF:
GNAS]: GNRH!I: GPR2 (CCRI0); GPR31, GPR44:
GPR81 (FKSGR0): GRCCL0 (C10): GRP: GSN (Gelsolin);
GSTP1: HAVCR2; HDACH; HDACS: HDACTA; HDACY:
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CERTIFICA

QUE POR ACTA NRC. 124 DEL 30 DE MARZO DE 2012 ASAMBLER GENERAL ,INSCRITA EN LA
CAMARA DE COMERCIC EL 31 DE MAYO DE 2012 BAJO EL MRO. 6645 DEL LIBRO IX ,SE TRANSFORMO,
DE SOCIEDAD ANONIMA EN SOCIEDAD POR ACCIONES SIMPLIFICADA BAJO EL NOMBRE DE LABORATORIOC
FRANCO COLOMBIANO LAFRANCOL S$.A.S. SIGLA: LAFRANCOL S.A.S.

CERTIFICA
QUE POR ACTA WRO. 124 DEL 30 DE MARZO DE 2012 ASAMBLEAR DE ACCIONISTAS ,INSCRITA EN
LA CRMARR DE CCMERCIC EL 03 DE DICIEMBRE DE 2012 BAJO EL NRO. 14136 DEL LIBRO IX ,SE
APROBO LA ESCISION ENTRE (ESCINDENTE) AMERICAN GENERICS S.A.S. Y (BENEFICIARIA(S))
LABCRATORIO FRANCO COLOMBIANC LAFRANCOL S.R2.8S.

CERTIFICA
REFCRMAS
DOCUMENTO FECHA.DOC ORIGEN FECHA.INS NRO.INS LIBRO
E.P. 1104 30/06/1959 NOTARIA CUARRTA DE CALI 07/07/1959 19487
E.P. 2308 26/12/1959 NOTARIA CUARTE DE CALI 29/12/1959 20089
E+B. 1725 24/07/1962 NOTARIA CUARTA DE CALT 26/07/1962 24528
E.P. 1824 31/07/1963 NOTARIA CUARTA DE CALI 14/08/1963 26360
E.P. 2422 25/10/1963 NOTARIA CUZRTA DE CALT 28/10/1963 26717
E.B. 1720 16/09/1964 NOTARIZ CUARTA DE CALI 22/09/1964 28406
E.P. 101 31/01/1966 NOTARIA CUARTA DE CALI 01/02/1966 31039
E.B. 552 21/03/1968 NOTERIA CUARTA DE CALI 01/04/1968 35711
E.P. 4964 12/12/1972 NOTARIA CUARTA DE CALI 16/01/1873 2975 4352
E.BP. 1956 30/05/1873 NOTARIA CUARTA DE CALI 13/06/1973 4337 IX
E.P. 4964 12/12/1872 NOTARIA CUARTA DE CALI 28/11/1973 53954 I
E.P. 5879 12/11/1873 NOTARIZ CUARTA DE CALT 28/11/1973 5935 IX
E.P. 4406 30/08/1974 NOTARIA CUARTA DE CALTI 28/11/1974 10887 IX
E.P. 182 03/02/1978 NOTARIA CUARTA DE CALI 14/02/1978 25355 14
E.P. 3479 07/09/1979 NOTRRIA CUARTA DE CALI 19/09/1879 34204 TX
E.P. 4274 12/12/1984 NOTARIA NOVENA DE CALI 19/12/1984 73088 IX
E.P. 1155 21/05/1985 NOTARIA SEPTIMA DE CALI 03/06/1985 76917 IX
B.B. 1553 20/06/1986 NOTARIA SEPTIMA DE CALT 08/07/1986 858987 IX
E.P. 1458 09/06/1387 NOTARIA SEPTIMA DE CALI 24/12/1987 3508 IX
E.P. 7222 14/12/1888 NOTARIA TERCERA DE CALI 18/12/1988 13847 IX
E.P. 4530 04/09/1989 NOTARIA TERCERA DE CALI 07/09/1989 21508 IX
E.P. 3885 02/08/1930 NOTARIA TERCERA DE CALI 13/08/1990 31708 IX
E.P. 8305 13/12/1985 NOTARIA TERCERA DE CALI 23/01/18996 557 IX
E.P. 4559 16/11/1999 NOTARIA TERCERA DE CALT 26/11/1899 7911 %
E.P. 6.004 02/12/2004 NOTARIA TERCERA DE CALI 14/12/2004 13371 IX
E.P. 6241 27/12/2006 NOTARIA TERCERA DE CALT 19/01/2007 625 IX
E.P. 389 07/02/2008 NOTARIA TERCERA DE CALI 19/02/2008 1880 IX
E.P. 13907 11/05/2009 NOTARIA TERCERA DE CALT 26/05/2008 5950 IX
E.P. 3672 24/08/2009 NOTARIA TERCERA DE CALT 27/08/2009 9876 159
ACT 116 04/03/201C ASAMBLEAR GRAL ORDINARIA 11/05/2010 5470 I
E.P. 4421 21/30/2010 NOTARIA TERCERA DE CALI 26/10/2010 12622 IX
E.P. 1786 16/05/2011 NOTARIA TERCERA DE CALTI 24/05/2011 6318 X
ACT 124 30/03/2012 ASAMBLEA GENERAL 31/05/2012 6645 X
ACT 125 27/07/2012 RSAMBLEA GENERAL DE ACCIONISTAS 23/08/2012 10177 IX%
ACT 127 12/12/2012 ASAMBLEA GENERAL DE ACCIONISTAS 13/12/2012 14600 IX
ACT 131 17/06/2013 ASAMBLEA GENERAL DE ACCIONISTAS 24/06/2013 7217 IX
ACT 134 26/09/2014 ASAMBLEA DE ACCIONISTAS 17/10/2014 13823 IX
ACT 135 02/10/2014 ASBMBLEA DE ACCIONISTAS 17/10/2014 13928 IX
CERTIFICA

VIGENCIA: INDEFINIDA
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OBJETO SOCIAL. LA SOCIEDAD EN DESARROLLO DE SU OBJETC SOCIAL PODRA REALIZAR, ENTRE
CTRCS, LAS SIGUIENTES ACTIVIDADES COMERCIALES Y EMPRESARIALES: 2.1} FABRICRCION,
DISTRIBUCION Y VENTA EN EL TERRITORIQ DE LA REPUBLICA DE COLOMBIA O EN EL EXTRANJERD DE
CULRLESQUIERA TIPOS DE VACUNAS, PRODUCTCS QUIMICOS, FARMACEUTICOS, ALIMENTICIOS
FUNCIONALES, COSMETICOS Y FISIOLOGICOS, REACTIVOS, ANTISIOTICOS PARA USO HUMANO Y
VETERINARIO, PRODUCTOS DIETETICOS, COLORABNTES, DE PERFUMERIA, DISPOSITIVOS MEDICOS Y
AFINES. 2.2) LA REPRESENTACION DE CASAS FABRICANTES NACIONALES O EXTRANJERAS DE ESTOS
MISMOS PRODUCTOCS. 2.3} FABRICACION, IMPORTACION, DISTRIBUCION Y VENTA DE CUALESQUIERA
TIPO DE PRODUCTOS VETERINARIOS. 2.4) LA REALIZACION DE TODOS 10S ACTOS, CONTRATOS,
CONVENIOS, DIRECTAMENTE RELACIONADOS CON LOS FINES ANTES TINDICADOS. 2.5] IMPORTAR
CURLESQUIEZRA TIPOS DE VACUNAS, PRODUCTOS QUIMICQOS, FARMACEUTICOS, ALIMENTICICS
FUNCIONALES, COSMETICOS Y FISIOLOGICOS, REACTIVOS, ANTIBIOTICOS PRRA USO HUMANC Y
VETERINARIC, PRODUCTOS DIETETICOS, COLORANTES, DE PERFUMERIR, DISPOSITIVOS MEDICOS Y
AFINES Y/O PRODUCTOS INTERMEDIOS C A GRANEL. PARAGRAFO UNO: EN DESARROLLO DE 50 OBJETC
SOCIAL PODRA LA SOCIEDAD ADQUIRIR Y VENDER BIENES RAfCES Y MUEBLES, DARLOS Y TOMARLOS
EN ARRENDAMIENTO, GARANTIZAR CON HIPOTECA SOBRE LOS BIENES RAICES C CON PRENDA SOBRE
LO5 BIENES MUEBLES, OBLIGACIONES A CARGO DE LA SOCIEDAD; DAR Y RECIBIR EN MUTUO DINZRO
Y CELEBRAR LOS CONTRATOS COMERCIALES DE CAMBIO EM TODAS SUS MANIFESTRCIONES, FUNDAR
EMPRESAS QUE TENGAN O NO LA MISMA FINALIDAD SOCIAL © ASOCIARSE CON ELLAS, O
CUALESQUIERA CTRAS EMPRESAS DE OTROS OBJETOS SOCIALES. PARAGRAFO DOS: ADEMAS DE LAS
ACTIVIDADES REFERIDAS EN ESTE ARTICULO, Y LAS ENUNCIADAS EN EL PARAGRAFC UNO, COMO
SCCIEDAD POR ACCIONES SIMPLIPICADA, PODRA REALIZAR CUALQUIER ACTIVIDAD LICITA DE
COMERCIO EN EL PAIS O EN EL EXTERIOR, POR EJEMPLO, Y DE MANERA ILUSTRATIVA MAS WO
LIMITATIVA, GESTION DE LICENCIAS, REGISTROS DE EXPORTACION © IMPORTACION, CONVENIOS
RELATIVOS A ESAS ACTIVIDADES Y LOS ACTOS RELACIONADOS CON EL MISMO. PARAGRAFO TRES: DOR
RAZON DE SU OBJUETO SOCIAL, LA SOCIEDAD NO PODRA CONSTITUIRSE GARANTE NI FIADORA DE
OBLIGACIONES DISTINTAS DE LAS PROPIAS NI GARANTIZAR CON SUS BIENES OBLIGACIONES DE
TERCEROS, A MENOS QUE LO AUTORICE EN CADA CASO LA ASAMBLEAR GENERAL DE ACCIONISTAS CON
EL VOTC DE LA TCTALIDAD DE LOS MIEMBROS PRESENTES EN LA REUNION CORRESPONDIENTE.

CERTIFICA
DIRECCION Y ADMINISTRACION. LA DIRECCION Y ADMINISTRACION DE LA SOCIEDAD ESTARA A CRBRGO
DE: A) LA ASAMBLEA GENERAL DE ACCIONISTAS; Y B) LOS REPRESENTANTRES LEGALES COMO SE
CESCRIBEN EN SUS CARGOS Y FUNCIONES EN 103 PRESENTES ESTATUTOS.

REPRESENTACION LEGAL. ADMINISTRACION., LA ADMINISTRACION DE LA SOCIEDAD CORRESPONDE AL
REPRESENTANTE LEGAL, QUE SE DENOMINARA GERENTE, QUIEN TENDRA HASTA CINCO SUPLENTES. FL
GERENTE Y SUS SUPLENTES SERAN LOS REPRESENTANTES LEGALES QUIENES SERAN DESIGNADOS DOR
LA ASREMBLER GENERAL DE ACCIONISTAS POR UN TERMINO INDEFINIDO Y SE MANTENDRAN VIGENTES
HASTR TANTO ESTOS NO SEAN REMOVIDOS DE SUS CARGOS POR LA ASAMBLEA GENERAL DE
ACCIONISTAS. LOS SUPLENTES REEMPLAZARAN AL GERENTE, DURANTE SUS AUSENCIAS TEMPORALES,
ABSOLUTRS O ACCIDENTALES. :

FUNCIONES DEL REPRESENTANTE LEGAL.: SON FUNCIONES DEL GERENTE: () REPRESENTAR A LA
SCCIEDAD ANTE LOS ACCIONISTAS, ANTE TERCEROS Y ANTE AUTORIDADES DE 1LOS ORDENZS
ADMINISTRATIVC O JURISDICCIONAL, CON FACULTADES PARAR TRANSIGIR, COMPROMETER Y DESISTIR
Y PARA COMPARECER EN JUICIO; (B} SUPERVISAR EL COMPCRTAMIENTO DE LOS EMPLEADOS DZ LA
SCCIEDAD PARA ASEGURAR EL CUMPLIMIENTO DE SUS OBLIGACIONES. (C) CUMPLIR Y HACER CUMPLIR
LAS DETERMINACIONES DE LA ASAMBLEA GENERAL DE ACCIONISTAS. (D) PRESENTAR, EN LAS
REUNIONES ORDINARIAS DE LA ASAMBLEA GENERAL DE ACCIONISTAS, EL BALANCE GENERAL DE LOS
NEGOCIOS DEL RESPECTIVO EJERCICIO, JUNTC CON EL ESTADC DE RESULTACDOS, UN PROYECTO SOBRE
DISTRIBUCION DE UTILIDADES O SOBRE CANCELACION DE PERDIDAS, JUNTO CON UN INFORME SOBRE
EL ESTADO DE LO3 NEGOCICS DE LA SOCIEDAD. (E)} SUMINISTRAR A LA ASEMBLEA GENERAL DE
ACCIONISTAS LOS INFORMES QUE ESTAS LE SQLICITEN. (F) OTORGAR LCS FPODERES QUE SEAN
NECESARIOS PARA LA DEFENSAR O REPRESENTACION DE LA SOCIEDAD. (G) SOMETER LAS DIFERENCIAS
QUE PUEDAN SURGIR ENTRE LA SOCIEDAD Y TERCEROS A LA DECISION DE ARBITROS Y CONCURRIR A
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LA DESIGNACION DE DICHOS ARBITROS Y DEL APODERADO QUE HAYA DE REPRESENTARLA ANTE EL
RESPECTIVO TRIBUNAL. (H) EJERCER LIBREMENTE TODOS LOS ACTOS Y ACUERDOS APROPIADOS Y
NECESARIOS PARA EL CUMPLIMIENTO DEL OBJETO SOCIAL, Y (I) EJERCER LAS DEMAS ATRIBUCICNES
QUE LE CONFIEZREN LAS LEYES Y LOS ESTATUTOS SOCIALES Y LAS DEMAS QUE LE CORRESPONDAN EN
RAZON DE LA NATURALEZA DE SU CARGO.

o

ERENTE REQUIERE AUTORIZACION PREVIA DE LA ASAMBLEA GENERAL DE ACCICNISTAS, PARA
AR A CABO LOS SIGUIENTES ACTOS:

e &

L
L

o

B

1. CELEBRAR TODA CLASE DE CONTRATOS CUYQC OBJETO SEA LA APERTURA DB SUCURSALES, AGENCIAS
O DEPENDENCIAS, O LR EMISION DE BONOS DE LA SOCIEDAD.

Z. APROBARR, CUALQUIERA SEA SU NATURALEZA, TODOS LOS ACTOS QUE IMPLIQUEN RENUNCIA A
DERECHOS DE LA SOCIEDAD, TALES COMC TRANSACCIONES, DESISTIMIENTOS, CONCILIACIONES O
ACTOS DE SIMILAR NATURALEZA, CUYA CUANTIA ABSOLUTA SEA SUPFERIOR AL EQUIVALENTE EN
MONEDA LEGAL COLOMBIANA A LA SUMA DE QUINIENTOS MIL DOLARES DE LOS ESTADOS UNIDOS DE
AMERICA (USD $500.000.00). EN LOS ASUNTOS DE NATURALEZA LABORAL ESTE

REQUISITO SE EXIGIRA CUANDO LA REMUNERACION ANUAL DEL RESPECTIVO TRABAJADOR SER
SUPERIOR A SEISCIENTOS CINCUENTA SALARIOS MINIMOS LEGALES MENSUALES VIGENTES (650
SMLMV) DE LA REPUBLICA DE COLOMBIA.

3. INICIAR CUALQUIER ACCION JUDICIAL O ADMINISTRATIVA CUYA CUANTIA ABSOLUTA SER
SUPERIOR AL EQUIVALENTE EN MONEDA LEGAL COLOMBIANA A LA SUMA DE QUINIENTOS MIL DOLARES
DE LOS ESTADOS UNIDOS DE AMERICA (USD $500.000.00).

4. SUSCRIBIR O REALIZAR CURLQUIER CONTRATO, RARCUERDO, ACTO U OPERECION PARA LA
ADQUISICION, VENTA, CESION, TRASPASO O DISPOSICION DE ACTIVOS FIJOS DE LA SOCIEDAD CUYC
VRLOR EN PESCS COLOMBIANOS, O EN CUALQUIER OTRA MONEDA EXCEDA DE UN MILLON DOf DOLARES
DE LOS ESTADOS UNIDOS DE AMERICA (USD $1.000.000).

3. GRAVAR O ASUMIR CUALQUIER GRAVAMEN SOBRE LOS ACTIVOS FIJOS DE LA SOCIEDARD,
CUALQUIERA QUE SEA SU VALOR.

6. OTORGAR GARANTIAS POR PARTE DE LA SOCIEDAD PARA GARANTIZAR OBLIGACIONES DE TERCEROS,
SALVO POR/AS OBLIGACIONES DE COMPANIAS FINALES DE LA SOCIEDAD.

7. LAS OPERACIONES FINANCIERAS Y BANCARIAS DEBEN REALIZARSE DE ACUERDO CON LAS
POLITICAS ESTABLECIDAS PCR LA ASAMBLEA GENERAL DE ACCIONISTAS, QUIEN CONFORMARA UN
COMITE DE FINANZAS, PARB ESTE FIN.

PRRA CALCULAR EL EQUIVALENTE DE LOS MONTOS ANTERIORES EN PESOS COLOMBIANOS, SERA USADA

LA TRSA REPRESENTATIVA DEL MERCADQ (TRM) CERTIFICADA POR LA SUPERINTENDENCIA FINANCIERA

C LA ENTIDAD COMPETENTE PARA EL DIA EN QUE SE SUSCRIBA O REALICE LA TRANSACCION.
CERTIFICA

DOCUMENTO: ACTA No. 134 DEL 26 DE SEPTIEMBRE DB 2014

ORIGEN: ASRMBLEAR DE ACCIONISTAS

INSCRIPCION: 17 DE OCTUBRE DE 2014 No. 13926 DEL LIBRO IX

FUE (RON} NOMBRADO (S} :
GERENTE

MANUEL CAMILO CAMACHO PEREZ
C.C.B0504680

PRIMER SUPLENTE DEL GERENTRE
MARIO FRANCISCO PEREZ ANZOLA



y J Camara de
¥ Comerciode
Cali

C.C.79656956

SEGUNDO SUPLENTE DEL GERENTE
MARIA ISABEL RIVAS PARRA
C.C.52251884

DOCUMENTO: ACTA No.
ORIGEN: ASZAMBLEA DE ACCIONISTAS
INSCRIPCIOCN:
FUE (RON) NOMBRADO(S):

TERCER SUPLENTE DEL GERENTE

FRANCISCC JARVIER PICRRT LAURENZ
C.E.339661

CUARTO SUPLENTE DEL GERENTE
TITO NOE PARRA MURILLO
C.C.78579680

DOCUMENTO: ACTA No.
ORIGEN: ASAMBLEAR DE ACCIONISTAS
INSCRIPCION:
FUE (RON) NOMBRADO(S):
REVISOR FISCAL

ERNST & YOUNG AUDIT S.A.S.
NIT.860008880-5

17 DE OCTUBRE DE 2014 No.

07 DE DICIEMBRE DE 2015 Wo.

-
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CERTIFICA

135 DEL Q2 DE COCTUBRE DE 2014

13828 DEL LIBRO IX

CERTIFICA

139 DEL 23 DE NOVIEMBRE DE 2015

23684 DEL LIBRO IX

CERTIFICA

COCUMENTO: DOCUMENTC PRIVADC DEL 08 DE JUMIO DE 2016

ORIGEN: ERNST & YOUNG AUDIT S$.A.S
INSCRIPCION:
FUE (RON) NOMBRADQO(S) :

REVISOR FISCAL PRINCIPAL

MANUEL ANTONIO RAMIREZ YANTEN
C.C.111745¢6898

REVISOR FISCARL SUPLENTE
CAROLINA MEJIZ SALGADO
C.C,113062077%

17 DE JUNIC DE 2016 No.

9884 DEL LIBRO IX
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CERTIFICA
CAPITAL AUTORIZADO: $40,000,000,224
NUMERO DE ACCIONES: 3,333,333,352
VALOR NOMINAL: $12
CAPITAL SUSCRITO: 524,140,480, 940
NUMERO DE ACCIONES: 2,011,706,745
VALOR NOMINAL: $12
CAPITAL PAGADO: $24,140,480,940
NUMERO DE ACCIONES: 2,011,706,745
VALOR NOMINAL: $12
CERTIFICA

CERTIFICAR ESPECIAL PCOR SCLICITUD DEL USUARIO:

DCCUMENTO: DOCUMENTO PRIVADC DEL 22 ENERO DEL 2015
INSCRIPCION: 11 DE FEBRERO DE 2015 NRO. 1943 DEL LIBRO IX

DOCUMENTOQ: DOCUMENTC PRIVADC DEL {7 DE FEBRERQ DEL 2017
INSCRIPCION: 17 DE FEBRERO DE 2017 NRQ. 2423 DEL LIBRO IX

CONSTA EL GRUPO EMPRESARIAL :

CONTROLANTE: ABBOTT LABCRATORIES

DCMICILIO:100 ABBOTT PARK ROAD, ABBOTT PARK ILLINOIS 60064

NACIONALIDAD: ESTADOS UNIDQOS DE AMERICA

ACTIVIDAD: DESCUBRIMIENTO, DESARROLLO, FABRICACIOW ¥ VENTA DE UN AMPLIC PORTAFOLIO DE
PRODUCTOS PARRAR EL CUIDADO DE LA SALUD.

SUBORDINADA: ABBOTT LABORATORIES DE COLOMBIA S.A

NIT: B60002134~8

DCMICILIO: BOGOTA D.C.

NACIONALIDAD: COLOMBIANA.

ACTIVIDAD: IMPORTACION, EXPORTACION, DISTRIBUICION, COMPRA Y VENTA DE TODA CLASE DR

MEDICAMENTOS Y PRODUCTOS QUIMICOS ¥ FARMACEBUTICOS Y ESPECIALIDADES MEDICINALES PARA USO
HUMANC Y VETERINARIO.

SUBORDINADA: LABORATCRIOS SYNTHESIS S.A.S

NIT; 8600C0760-1

DOMICILIO: BOGCTA D.C

NACIONALIDAD: COLOMBIANA.

RCTIVIDAD: IMPCRTACION, EXPORTACION, FABRICACION, COMERCIALIZACION, DISTRIBUCION Y
VENTA DE PRODUCTOS FARMACEUTICOS, HIGIENICOS, VETERINARIOS E IMPLEMENTOS MEDICOS.

SUBCRDINADA: LABORATORIO FRANCO COLOMBIANO LAFRANCOL S.A.S.

NIT.890301453~8

DOMICILIO: CALI

NACIONALIDAD: COLOMBIANA

ACTIVIDAD: LA FABRICACION, DISTRIBUCION Y VENTA EN EL TERRITORIO DE LA REPGBLICA DE
COLOMBIA O EN EL EXTRANJERO, DE VACUNAS, PRODUCTOS QUIMICOS, FARMACEUTICOS,
ALIMENTICIOS FUNCIONALES, COSMETICCS Y FISIOLOGICOS, REACTIVOS, ANTIBIOTICOS DARE USO
EUMANO Y VETERINARIO

SUBORDINADA: LAFRANCOL INTERNACIONAIL S.AS
NIT: B815003912-2

DOMICILIO: PRLMIRR, VALLE.

NACIONALIDAD: COLOMBIANA
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ACTIVIDAD: ELABORACION DE OTROS PRODUCTOS ALIMENTICIOS. ’FAERICACION DE PRODUCTOS
FARMACEUTICOS, SUSTANCIAS QUIMICAS MEDICINALES PRODUCTOS BOTANICOS DE USO FARMACEUTICO.

SUBORDINADA: AMERICAN GENERICS S A S

NIT. 800223214-8

COMICILIO: CALI

NACIONALIDAD: CCLCMBIANA

ACTIVIDAD: FABRICAR, CCMPRAR, VENDER, ADQUIRIR, MANTENER, IMPORTAR, EXPORTAR,
DISTRIBUIR Y ENAJENAR A CUALQUIER TITULO PRODUCTOS, INSUMOS, ARTICULCS O MERCANCIAS DE

USC EUMANO Y/0 VETERINARIO Y PRESTAR LOS SERVICIOS CORRESPONDIENTES CON DICHOS INSUMOS,
arTiCcULOS, ETC.

SUBORDINADA: LABORATCRICS NATURMEDIK S.A.S.
NIT. 800226363-1

DOMICILIG: CALI

NACIONALIDAD: COLCMBIANA

ACTIVIDAD: FABRICAR, COMPRAR, VENDER, ADQUIRIR, MANTENER, IMPORTAR, EXPORTAR,
DISTRIBUIR Y ENRJENAR A CUBRLQUIER TITULO PRODUCTOS, INSUMOS, ARTICULOS C MERCANCIAS DE

USO HUMANO Y/C VETERINARIO Y PRESTAR LOS SERVICIOS CORRESPONDIENTES CON DICHOS INSUMOS,
ARTICULOS, ETC.

SUBORDINADA: LABORATORIQS PAULY PHARMACEUTICAL S.A.S.

NIT: 800.087.402-¢

DOMICILIO: CALI, VALLE

NACIONALIDAD: COLOMBIAND

ACTIVIDAD: FABRICAR, COMPRAR, VENDER, ADQUIRIR, MANTENER, IMPORTAR, EXPORTAR,
DISTRIBUIR Y ENAJENAR A CUALQUIER TITULO PRODUCTOS, INSUMOS, ARTICULOS O MERCANCIAS DE

USC HUMANO ¥/Q VETERINARIO Y PRESTAR LOS SERVICIOS CORRESPONDIENTES CON DICHOS INSUMOS,
ARTICULOS ETC.

SUBCRDINEDA: DISTRIBUCIONES UQUIFA S.A.S.

NIT: B00182021-7

DOMICILIO: CALI, VALLE

NACIONALIDAD: COLOMBIANA

ACTIVIDAD: FABRICAR, COMPRAR, VENDER, ADQUIRIR, MANTENER, IMPORTAR, EXPCRTAR,
DISTRIBUIR Y ENAJENAR A CUALQUIER TITULC PRODUCTOS, INSUMOS, ARTICULOS O MERCANCIAS DE

USO HUMANC Y/O VETERINARIO Y PRESTAR LOS SERVICIOS CORRESPCNDIENTES CON DICHOS INSUMOS,
BRTICULOS ETC.

SUBCRDINADA: FOCUS PHARMACEUTICAL S.A.S

NIT: $900.104.555-8

DCMICILIO: CALI, VALLE

NACIONALIDAD: COLOMBIANA

ACTIVIDAD: FABRICAR, COMPRAR, VENDER, ADQUIRIR, MANTENER, IMPORTAR, EXPORTAR,
DISTRIBUIR Y ENAJENAR A CURLQUIER TITULO PRODUCTOS, INSUMOS, ARTICULOS O MERCANCTAS DE
USC HUMANG Y/O VETERINARIO Y PRESTAR LOS SERVICIOS CORRESPONDIENTES CON DICHOS INSUMOS,
ARTICULOS ETC.

SUBCRDINADA: LAFRANCOL PERU S.R.L.

DOMICILIO:LIMA

NACIONALIDAD: PERUANA

ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USO HUMANO.

SUBCRDINADA: LAFRANCOL DOMINICANA S.A.S.
DOMICILIO: SANTO DRDOMINGO

NACIONALIDAD: REPUBLICA DOMINICANA

CTIVIDAD: FABRICACION DE PRODUCTOS FARMACEUTICOS.
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SUBORBINADA: LAFRANCOL GUATEMALA S.A. :
DOMICILIO: GUATEMALA

NACIONALIDAD: GUATEMRLTECA

ACTIVIDAD: PRODUCCION, FABRICACICN, EXPORTACION Y DISTRIBUCICN DE PRODUCTOS
FARMACEUTICOS Y/O ALIMENTICIOS Y NATURALES DE CONSUMO HUMANOQ ¥ LA COMERCIALIZACION DE
TCDA CLASE DE MERCANCIAS POR CUENTA PROPIA O EN NOMBRE DE TERCEROS.

FRESUPUESTO DE CONTROL: ABBOTT INVESTMENTS LUXEMBOURG S.A. R.L ADQUIRIO EL 26 DE
SEPTIEMBRE DE 2014 UNA PARTICIPACION INDIRECTA DE MAS DEL 50% DEL CAPITAL DE
LABORATORIO FRANCO COLOMBIANG LAFRANCOL SAS.
UNA PARTICIPACION INDIRECTA EN EL CAPITAL DE LAS SOCIEDADES ACTUALMENTE REGISTRADAS
COMO SUBORDINADAS DE LABORATORIO FRANCO COLOMBIANC LAFRANCOL S.A.S EN COLOMBIA Y EN EL
EXTERIOR (LAS SOCIEDADES SUBORDINADAS A SABER: AMERICAN GENERICS S A §, LABORATORIOS
NATURMEDIK S.A.S., LABORATORIOS PAULY PHARMACEUTICAL S.A.S., DISTRIBUCIONES UQUIFR
S.A.S., FOCUS PHARMACEUTICAL S.A.S. LAFRANCOL PERU SRL, LAFRANCOL DOMINICANA S.2.S,
LAFRANCOL GUATEMALA S.A.)
UNA PARTICIPACION INDIRECTA DE MAS DEL 50% DEL CAPITAL DE LABORATORIOS SYNTHESIS S.A.8,
CON DOMICILIO EN BOGOTA E IDENTIFICADZE CON NIT: B60000760-1
ABBOTT INVESTMENTE LUXEMBOURG S.A.R.L. TIENE UNA PARTICIPACION DIRECTA DEL MAS DEL 50%
EN EIL CAPITAL DE ABBOT LABORATORIES DE COLOMBIA S.A SITUBCION DE CONTROL QUE FUE
REGISTRADA MEDIANTE DOCUMENTO PRIVADO DEL 15 DE OCTUBRE DE 2013, INSCRITO EL 22 DE
OCTUBRE DEL MISMO ANO.
ADEMAS DEL VINCULO DE SUBORDINACION POR PARTICIPACTION QUE EXISTE ENTRE ABBOTT
INVESTMENTS LUXEMBOURG S.A. R.L, (SOCIEDAD CONTROLANTE) Y LAS SOCIEDADES COLOMBIANAS
ABBOTT LABORATORIES DE COLOMBIA S.A., LABORATORIOS SYNTHESIS S.A.S., LABORATORIO FRANCO
COLOMBIANO LAFRANCOL S.A.S, Y LAS SOCIEDADES SUBORDINADAS, EN LOS TERMINOS DEL NUMERAL,
1 DEL ARTICULO 261 DEL CODIGO DE COMERCIO; EXISTE ENTRE DICHAS SOCTEDADES UNIDAD DE
PROPOSITO Y DIRECCION, SEGUN LO DISPUESTO EN EL ARTTCULO 28 DE LA LEY 222 DE 1995.
POR LO TANTO, SE CONFIGURA UN GRUPO EMPRESARIAL A PARTIR DEL 26 DE SEPTIEMBRE DE 2014.

SUBCORBINADA: ST JUDE MEDICAL COLOMBIA LTDA.

NIT: 811.021.765-8

COMICILIO: MEDELLIN

NACIONALIDAD: COLOMBIANA

ACTIVIDAD: IMPCORTACICN, FABRICACION, DISTRIBUCION, CCMERCIALIZACION, VENTA Y
EXPORTACION DE PRODUCTOS MEDICOS

PRESUPUESTO DE CONTROL: ABBOTT LABORATORIES EJERCE INFLUENCIA DOMINANTE EN LA TOMA DE
LAS DECISIONES DE LOS ORGANOS DE ADMINISTRACION DE LAS SCCIEDADES CONTROLADAS SEGUN LO
ESTABLECIDO EN EL ARTICULC 261 (3) DEL CODIGO LE COMERCIC; EN LR SCCIEDAD ST JUDE
MEDICAL COLCMBIA LTDA. COMO SOCIEDAD CONTROLADA EN EL GRUPO EMPRESARIAL. 1O ANTERIOR
POR CUANTQ ABBOTT LABORATORIES ADQUIRIS ST. JUDE MEDICAL, INC. EN EL EXTERICR,
COMPLETANDO LA FUSION Y RECRGANIZACION EL DIA 4 DE ENERO DE 2017.

CERTIFICA

QUE POR DOCUMENTO PRIVADO DEL 07 DE FEBRERO DE 2017, INSCRITOC EN LA CAMARA DE COMERCIO
BAJO EL NRO. 2423 DEL 17 DE FEBRERO DE 2017, DEL LIBRO IX SE MODIFICO EL GRUPO
EMPRESARIAL QUEDRNDO COMO NUEVA CONTROLANTE LA SQCIEDAD ABBOTT LABORATORIES EN
REEMPLAZO DE ABBOTT INVESTMET LUXEMBOURG S.A.R.L

CERTIFICA :
QUE A NOMBRE DE LA SOCIEDAD FIGURAR MATRICULADO EN LA CAMARA DE COMERCIC BAJO EL
NRO.5234-2 ESTABLECIMIENTO DE COMERCIO: LABORATORIO FRANCO COLOMBIANO LAFRENCOL
UBICADO EN: --K 1 46 84 DE CALI
RENQOVO : POR EL ARO 2017



Camarade CODIGO DE VERIFICACION:0817I1A6KW5
. NUMERO DE RADICACION:  20170270641-PRI
COI'!\EI'C]O de FECHA DE IMPRESION: 15 MAYO 2017 12:13 PM
Cali PAGINAS : g - 9
CERTIFICA

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO EL

NRO.870576-2 ESTABLECIMIENTC DE COMERCIO: LABORATORIOS FRANCO COLOMBIANO LAFRENCOL SAS
UBICRDO EN: CL. 3€ A NRO. 4 03 DE CALI

FECHA MATRICULA : 02 DE MRYO DE 2013
RENOVO : POR EL ARO 2017

CERTIFICA
QUE LA SOCIEDAD EFECTUC LA RENCVACION DE SU MATRICULA MERCANTIL EL 27 DE MARZO DE 2017

CERTIFICA
QUE NO FIGUREN OTRAS INSCRIPCIONES QUE MODIFIQUEN TOTAL  PARCIALMENTE EIL PRESENTE
CERTIFICADO.
LOS RCTOS ADMINISTRATIVOS DE REGISTRO QUEDAN EN FIRME DIEZ (10) DIAS EABILES DESPUES D

LA FECHA DE SU INSCRIPCION, SIEMPRE Y CUANDO DENTRO DE DICHC TERMINO MO SEAN OBJETO
RECURSOS.

(e

LA PERSONA C ENTIDAD A LA QUE USTED LE VA A ENTREGAR EL CERTIFICADO PUEDE VERIFICAR SU
CONTENIDO INGRESANDC A http://www.ccc.org.co/registrays/ Y DIGITARDO EL CODIGO DE
VERIFICACION QUE SE ENCUENTRA EN EL ENCABEZADO DEL PRESENTE DOCUMENTO.

EL CERTIFICADO A VARLIDAR CORRESPONDE A LA IMAGEN Y CONTENIDO DEL CERTIFICADO CREADO EN

EL MOMENTO EN QUE SE GENERO EN LAS SEDES O A TRAVES DE LA PLATAFORMA VIRTUAL DE LA
CAMARA.

DE CONFCRMIDAD CON EL DECRETO 2150 DE 1.985 Y LA AUTORIZACION IMPARTIDA POR LA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO LA FIRMA MECANICA QUE APARECE A CONTINUACION
TIENE PLENA VALIDEZ PARA TODOS LOS EFECTOS LEGALES.

DADO EN CALI A LOS 15 DIARS DEL MES DE MAYO DEL ARO 2017 HORA: 12:13:01 PM
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