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Documentos que acrediten el legitimo interas, si fuere al case.

Documento que acredita la existencia y representation legal de las partes, cuande sean
personas jundicas,

imstuceionas par el diligenciamiento del presente fumulario, verreversode esta pagina,
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Seiiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. 8. D.

Referencia : Expediente N° 08 054162

Asunto : Oposicion a la solicitud de patente de Invencion titulada
“METODO PARA TRATAR DANOS EN LAS
ARTICULACIONES.” |

Solicitante : F. HOFFMANN-LA ROCHE AG BIOGEN IDEC INC. Y
GENENTECH, INC

Qpositora : PROCAPS S.A.

Publicada en la Gdceta de la Propiedad Indust i4l
N° 611 del 31 de diciembre de 2009 /

Yo, CIELO ANGELA PENA RODRIGUEZ, nbélda en ¢jercicio, identificada como
aparcce al pie de su firma, con tarjern profesional No. 82701 del Conscjo Superior de
Ia Judicatura, en mi condicion de apoderada de la socicdad PROCAPS S.A.
conformada bajo las leyes de la Republica de Colombia y domicilisda en la ctudad de
Barranquilla, Colombia, atentamente manifiesto que estando dentro del rérmino de ley
y por orden expresa de mi representada, presento oposicion a la concesion del registro
de la Patente de Invencion tirulada “METODO PARA TRATAR DANOS E%{—\S
ARTICULACIONES”, cuyo tirular cs F. HOFFMANN-LA ROCHE AG BIOGEN
IDEC INC. Y GENENTECH, INC, y pido a Usred declarar fundada esta opaosicidn y

en consecuencia negar el regiscro de la patente solicitada.

Carrera 13 NP L1995, OF 104 Tel (57 21312 13- 6205021 - Fax (ST 61219 79
Eanail: negocios@optinnun<a.can - wawiraptiminp-co.com
Bogord Colombia



Derecho de la Competencia, Propiedad

0 ptl mum Industrial y Comercio Fxterior

y

1. INTERES PARA ACTUAR

Conforme a lo dispucsto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por Ia ley, manificsto ol legicimo interés
de nuestra representada para oponcrse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como sc analizard mas adelunte y de ser concedida afcctaria directamente la
comercializacién algunos y&luctos de wmi representada, que contiencn, en
particular un anéicucrpo CD2C, Por lo mnto, solicite respetuasamente « ese Despacho
s¢ sirva tencr en cuenea la presente oposicion denero del tramirte administrativo que se

surte en osta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente fue preseneada ¢l 28 de mayo de 2008
reivindicando prioridad bajo la solicieud US200507372910 del 2005-11-15; v fue
publicada en Colombia, en la Gucera de la Propicdad Industrial N° 611 del 31 de
diciembre de 2009, cuya publicacion internacional corresponde  a la
WQO2007059 188 del 2007-05-24.

2.2.1.a solicivud colombiana 08 054162 abjcto de la presente oposicion, se refierca un

método para tratar ¢l dano en una articulacion en un sujute, que comprende
achninistrar un anricuerpo CID2Q al sujeto y realizar al sujero, por lo nwnos

aproximadamente un mes después de la adminisrracion, una prueba radiografica

gue mide una reduccidn en ¢l dano en la arviculacion en comparacion con una

Clarrera 13 Ne 11995, OF 104 Tel (ST 2 131213 - 6205021 - Fax. (5T106 1219 79
Eanail: negocies@aptimuo.cin - weawaptimineca. g
Rogord Colombia
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linca de base anterior a k administracion, ¢n donde la cantidad de anticuerpo
CD20 administrada cs efectiva para lograr una reducion en ¢b dafo en la
articulacion; a un artciculo de elaboracion, que comprende: a.) un recipiente que
comprende un anticuerpo CD20; v b.) un inserto de wimpaque con instrucciones
para tratar el dafo en la articulacion en un sujeo, en donde las instrueciones
indican que se administra al sujeto ¢l anricuerpo CI20 y es cntonces somertido, por
lo menos aproximadamente un mes después de la administracion, a un prucba
radiogrifica que mide una reduccion en ¢l dafio en la articulacion en comparacion
con una linea de base antes de la administracion, en donde la cantidad de
anticuerpo CD20 administrada es efectiva para lograr una reduccion en ¢l dano en
la articulacion,

2.3.En primera instancia, se debe advertir que las reivindicaciones se reficren a un uso
y 1 un método de trammiento y no solo a la compasicion farmacoldgica o a un
método de fabricacion medinnte Ia cual se obtenga un producro tngible y segim la
legislacion, decision 486 de la Comunidad Andina de Naciones, Arriculo 14.- “Los
Puises Miembros otorgardn patentes para las inenciones, sean de producto o de
procedimiento {-..)", los usos no estan conremplados como patentables; y, Articulo
20.- “No serdn patentables (...} d) los métodos terapéuticos v quirdrgicos para et rratamiento
humano o animal, asi como los métodos de diagnistico aplicados a los seres himanos o «a
animeles”. Solo serin patentables los productos o proacedimientos. Por lo tanto a luz
de 1a norma, dicha marerin referente al uso y a un método du rraamiento no seria
parentable.

2.4.Ahora bicn, con base en ¢l articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producio o
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion industrial”. Asi o cosas, las invenciones

objeto de patente deben ser nuevas y tencr nivel invendivo. Bien, pucs anwes de L

Carrers 13 Ne 11995, 00 104 Tel (370213 12 13- G2050 20 - bax (5701219 79
E-muil: negavins@uprimun-co.com - www.oplinsum-Lo.com
Bugota Colombia
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fecha de prioridad de esea solicitud se encuentran low siguicntes documenros que

atecra la patenmabilidad de la presente solicitud:
o D1:WO0222212 publicada el 21 de marzo de 2002.

2.5.Ahara bien, no solo al presenre invencion se relaciona a un uso 0 a un mérado
terapcutico que no os parentable a luz de la norma, sino que rampoco la maccria
revelada comprende novedad, toda vez que el documento M relaciona también un
ratamicnto de enfermedades autoinmunes con la combinacion de un anticuerpo
inmunomoduladora, por ejemplo, ¥ anti-B7.1 o B7.2 o antianticuerpos anti-
CDA40L v al menos un andcuerpo de células B, como CD1Y, CD20, CD22, CD23
o CID37, en In que estos anticuerpos puede ser administrado por separado o en
combinacion, v en ambos, durante periodos prolongados de ricmpo. Asi las cosas,
como lo evidencia dicho documen.to DI, Ia presente solicitud tampoco ¢s novedosa
pues lo revelado ya se encontraba en ¢l estado de la réenica

2.6.En consecuencia v de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 08 054162 no pucde pretender un monopolio por patente toda vez
que lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteceion.

i~

.7.Que por consiguiente, respecto a la solicicud prerendida se rience que

I~J

7.1. CARECE DE NOVEDAD: Segun la decision 486 de la Comunidad Andina de

Naciones, Articulo 16 “Una invencion se considerard nueva cuando no esud
comprendida en el estado de la téenica. El estado de la téenica comprenderd todo lo que
haya sido accesible al prblico por una descripcion eserita oral, utilizacion,

comercializacion o euakjuier atra medin antes de la fecha de presentacion de la solicitud

Carrers 13Ne 11995, 00 104 Tel (57102 1312 13- 6 205G 21 - Fux. SThoeilly
E-mail: negacios@epthnnmece.rom - wwwoprimunica.cuin
Buogard Colomilia



0 ti Derecho de la Competencia, Propiedad
P mum Industrial y Comercio Exterior

de patente o, en su cuso, de la prioridad reconocida.”. A la fecha de prioridad, 15 de
noviembre de 2005 ya era conocido, pues como se demostrd, era parte del arre
anterior con base en el documento DI, mérodo para tratar ¢l daio en una
articulacion en un sujero, que comprende administrar un anticuerpo CD20 al
sujeto, sobre ¢l cual busca proteccion en el capitulo reivindicarorio.

CARENCIA DE APLICACION INDUSTRIAL La Decizion 486 de [a CAN

[ S ]
-]
fread

consagra en su articulo 14 lo siguicnte: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
eenolugia, siempre que sean nuewas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicinud carece de aplicacion Induscrial ya que
como se demostrd anteriormente, algunas cliusulas reclman o mécedo
terapéwtico y estos no son aplicables industrialmente porque primero no se
obtiene un praducto o proceso; y segundo no e reproducible o repetible 2
escala induserial. Por lo tanto, el objero de la presente invencion referido a los
usos v omérados terapéuricos, no cumplen con el requisito de la aplicacion

industrial.

2.8. Dado lo anterior, cs posible deducir que la solicitud ¥ lo reivindicado no es
objero de patenrabilidad pues es contrario a lo gue dicta la Decision 486 de 1a
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgarin
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la
tecnologia, siempre que sean nnevas, tengan nivel inventivo ¥ sean susceptibles de aplicacion
industrial.”. La solicitud pretendida no cumple con dos de las tres requisitos de

parcntabilidad.

2.9.  Por rade lo anterior, atentamente solicite a usted que se sirva declarar fundada

la presente oposicién y en consecuencia negar el regisrro a la solicirud de patente

Carrera 13N 11995, O 104 Tel (37132 131213 -6 205021 - Fax. (37N G 12 19 79
Vanail: negocios@aptimumao.com - www.oplinum-u cam
Bogord Culombia
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titulada “METODO PARA TRATAR DANOS EN LAS ARTICULACIONES”,
cuyo titular es . HOFFMANN-LA ROCHE AG BIOGEN IDEC INC. Y
GENENTECH, INC, solicitud Colombiana que apareciér publicada en la Gacera
de la Propiedad Industrial N° 611 del 31 de diciembre de 2009.

3. PRUEBAS

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

como prucha en cste asunto los siguientes:

e DL WO0222212 publicada el 21 de marzo de 2002,

4. FUNDAMENTO DE DERECHO

Fundamento esta observacion en las normas legales siguientes:
4.1,  Numeral | del articulo 586 del Cadigo de Comercio.

Carcern 13N~ 11995, OF 104 Tel (571321312 13 -6 205021 - Fax. (5T1) 6 1219 79
Eamail: negecios@aptimom-o.com - www.oprimmn-Locont
Bogora Colowbia
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4.2, Arciculo 42 de la Decision 486 de la Comision del Acuerdo de Carragena.

4.3, En las demis normas concordanres,

5. ANEXOS

Para los efectos correspondientes ancxo al presente cserito los siguientes documentos:

. Poder para actuar en el presenre.

2. Doctimento que acredira al representante legal de PROCAPS S.A.
3. Recibo de caja del respectivo pago de tasa.
4. Caopias de los documentos:

e 120 WO0222212 publicada el 21 de marzo de 2002,

Carrera L3N HQOS OF 104 Tl (ST 2 1312 13-6205021 - Fax (57116 1240 7Y
T-mail: negoclos@aprimuinco.com - www.optiimum-coaon
Bogowd Colombia
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del arriculo 50 del Decreto
01 de 1984 debe hacer su Despache, informo que mi representada vy la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 119.95, Of. 104 de csta ciudad de Bogota.

Senor Superintendente,

/C—M%) '

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. de la J.

Carrara 13Ne 11985, O 104 Tel (STD 2131213 - 02050321 ~ Fax 15716 1219 79
E-mail: negocios@oprimuma.conm - www.optinum-co.rom
Togoti Colombia
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PROCAPS PODER ES/J/E/(:ML

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparcce al pie de mi firma, quien en el
presente documento actGa en calidad de Representante Legal de la sociedad PROCAPS
S.A. sociedad legalmente constituida y domiciliada en la ciudad de Barraauilla
(Colombia), por ¢f presente documento otorgo a la doctora CIELO ANGELA PENA
RODRIGUEZ, abogada en ejercicio, identificada como aparece al pic de su firma, con
tarjeta profesional No. 82701 del C.S. de la J., poder especial, amplio y suficiente, para
formular oposiciones u observaciones a la solicitud de patente No. 08 054.16¢, titulada
“METODO PARA TRATAR DANOS EN LAS ARTICULACIONES.”, cuyo
titular es F. HOFFMANN-LA ROCHE AG BIOGEN IDEC INC Y
GENENTECH, INC.., publicada en la gaceta No. 611 del 31 de diciembre de 2010,

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo.de actos
necesarios para llevar a cabo el tramite de la oposicion, .incluyendo, sin limitacién,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para
impugnar administrativa todo lo que fucre resuelto en el expedienite a gue se hace
expresa referencia en ¢l presente poder, con todas las facultades generales y especificas
que fuera requerido para ella, . :

Dc la misma manera, ademas de las lacultades que le confiére la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, ); reasumir
el presente poder, incoar acciones, interponer recursos y demas fucultades conferidas
por la ley.

Dado y Firmado en Barranguilla (Colombia) a los 12 dias del mes de Marzo de 2010.

. C.C.N° 16'251.923
WJ NIT: 890.106.527-5 D
Representante Legal

Acepto:

.y

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.252 de Bogotd
T.P.A. 82701 del C.S.dela J.

CALLE 80 No. 78B-201+ A.A 50330 P.B.X_:{575) 3530783 - 3783000 - 3719900 - 3507900 - FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMBIA - NIT.: 830.106.527-5
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03-05006604 024802 PROCAPS § .A. No.: 14376424

_Eﬁéiéﬂgullla#_Q&_de_Marzo_de_ZQLa____thQQTS&AQ}—

cnmnnn De **********************‘*****************; éag 1
CAMARA DE COoOM ERCIO .
COMERCIO 2" |

BARRANQUILLA

lo**************************************i******

D€ BARRRNQUILLA

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A. - -=-- o e oo e __
NIT: 890.106.527-5.

EN JUNIO DE ESTE ANO SE ELEGIRA JUNTA DIRECTIVA DE LA CAMARA DE
COMERCIO. LAS INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA
QUINCENA DE .MAYO. PARA“ INFORMACION DETALLADA DIRIGIRSE A’ ‘LA 'SEDE
PRINCIPAL O COMUNICARSE AL SIGUIENTE TELEFONO 3303718 3303716

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA CON'

FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL
' CERTIFICA A

Que por Escrltura Piblica : No. 1, 190 idel 22f'de Jullo de 1976,
otorgada ..én la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 28 de Julio de 1976 bajo el No.:.6,070

del libro respectlvo‘/;ﬁé constltulda la 5901edad -------------- e o e

limitada denominada' ‘PRODUCUORA DE i APSULAS DEKéﬁLATINAS LIMITADA

"PROCAPS . LIMITADA"--:7-----3;DJ~¢-----—

Que por Escrltura Pﬁbllca‘ No rrrrr 1 307w’del“‘28 de .Junio de 1979,
otorgada en la “Notaria” Tercera- deJ‘Barranqu1lla, 1nscr1to(as) en
esta - Camara de Comercio, el 23 de Julio de 1979 bajo el No 10, 039

del 11bro*respect1vo, la soc1edad antes menc1onada-1 ------------------ :
-qe transformo en- sociedadv lanonima \bajo la denom1nac1on social de

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

/“
[
:

C E R T I FIC A

4 Que por :Escritura/-Publlca No 3,810 ~del 311 de ch/bre de 1980

: Qtorgada';en la Notaria Prlmera “de - ‘Barranquilla, 1nscr1to(as) en'

esta , Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12 705
del llbro respectivo, la sociedad.antes mencionada---fS~==--=---tlu_-__
se ‘transformo en sociedad de responsabilidad llmltada bajo al razon

social de “PRODUCTORA DE CAPSULAS DE GELATINA LEMITADA “PROCAPS LI
MITADA" «;fn---—-----——-----ﬁr;-------;-r7 -------- 5

LT c ER T IF Ic A
e 2 3 “T o oL b
Que - por Escritura Publlca No 3 755 deL 10 de*Nov/bre der1983,
otorgada -en la Notaria Unica de Soledad, inscrito(as)' en esta
Camara de., Comercid, el 22,8 Nov/bre de 1983 ba]o el NO‘ 17 922 del
“libro respectivo, 1a sociedad- antes mencionada--<="l-e-o_ilzo ool

se transformo. en sociedad anonima bajo .la denom1nac1on social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. “PROCAPS S A R

.IAf '-‘-'.-
.

kikkktktkkd O O N T I N U A *hrhrkrkhn
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

-~ .
PROCAPS S.A.=----=—-—-=c—-—--—-——-o—-=-=« »'_'“"""""""'T'""'; ________
NIT:.: 890 106. 527 5. ~ :,‘ i s
\:: ./ \ f .‘ ; \.' ‘\)‘ ‘\ .
- o~ ~ - c ERT I‘F ICA
T RN 7 o £ : 7 ¥

VQue por kgscrlturawxPubllca \No 3, 615 - del 06\ de ch/bre de 1996,
otorgada “en la Notaria_ 2a.” de -Barranquilla, inscrito(as) en esta
Camaxa;, de Comerc1o, eI‘20 de Dic/bre de 1996 bajo el No. 67, 218 del
11bro‘respect1vo, la soc1edad antes mencionada~------~c---==c-cSacoo--

'camblo de’ razon soc1al por la denom1nac1on LABORATORIOS PROCAPS S.A

- CERT ILFI Ta ] -

?.\\ ?.a‘l\ ’, N f > 7 r- s
Que\Npor Escritura Pﬁbiﬁpa No. .3,775 del: 18 de Dic/bre de_ 1996,
otorgada en 1a Notaria 2a._de Barranqullla .Anscrito({as) en esta
7Camara dg& ~ComerC1oi: el 237.de Enero,de 1997 bajo el No«’67 704 deY

“llbro respectlvo, la soc1edad antes mencionada---z-----~--- S eme e o m = .
“cambio de’ razen soc1a1 por “Ta denom1nac1on PROCAPS S A, mme-----e-
"/J\ /‘.L\\ / < f f
Nl N \xc ERT. I»F ICA-N- L N
fQue dlché'\soc1edad ~ha sidé reformada por las 51gu1entes/escr1turas
&y/o documentos privados: N N : S
“Numero aaaa/mm/dd Notaria - No. Insc © Reg aaaa/mm/dd

30 1979/011lsj Notar1a’3a de’Baggggqulle 9,452 1979701/24
992, 1981/0%/30 Notaria 1ahW[ rranqulllaJ 13K112 1981/05/06

1,464 1982/03/2ij Nofaria- Unlcajd LSQTéHadJLJLJ 157533 1982/09/08

,432,744 1983/08/18 Notarlannlca de—Soledad 17-416 71983/08/26-
53,826 1984/07716 Notlaria Unica de Soledaﬁ}(% /@9 554 :,1984/07/27.

3,835 1985/08/26 NotarrS“Unlca de| Sbleda \22/230 '1985/09/04
2,260. 1986/09/I'0l|Notaria, Unica 9dq—s’“|”JH|pp 6324 995  1986709/15
1,899h.1989/07ﬁri] NotarlaxzaJﬁhdemBH%Eén ' 33,909  1989/07/13

4447 1990/02721 Notaria 2a. de- Barranqullla 36,101 1990/03/16.
73,090 1991/12/17 ;,Notaria a‘\de Barranquilla /‘43 993 ,71992/01/28-

vl 269 1993/02/01'gmotar1a Jde Barranguilla |, 48,428 ‘~1993/02/15.
“3,342  1993/07/28 SNotaria 2a~ “de Barranqullla ""50,5§2 "1993/08/10
3,652, 1993/11/09 Notar1a52a desBarranquilia 51,7798 1993/11/22
3,615)) 1996/12/06 Notaria 2a. dej Barranquilla 67,218  1996/12/20
‘897 1997/01/16 NotaY¥ia 2a. de" Barranquilla 67,704 1997/01/23

442,070 1997/07/17 (Notarla 2d7xde Barranguilla /’70 627 /1997/07/32".
124 281 1997/08/04\ :Notaria 2a.. de Barranquilla 5; 70,813 }\ 1997/08/14-
NN

765 1995/04/22 \Notarla 35 ae Barranquilla 80,628  ©1999/04/23
4595 2001/02Y%21 Nota¥ria 2a. de(Barranqullla 91,502  2001702/23
2,608/ 2001/10/05 Notarla 2a. dejBarranquilla 95 071 2001/11/08

1,730 2004/07/29 Notarla 2. de Barranqullla 112, 999 .2004/08/26

7 416 2005/03/03 ZNotaria 2%~de Barranquilla 116,364 °2005/03/10"

(G, 613 2005/07/28‘3Notar1a 2, rde Barranguilla A119,322 3,2005/08/18

Y910 2009/05/05 “Notaria 3%, de > Barranquilla 150,130 ~2009/06/30

l,Q§§Q>2009/0§m?5 Notaria 3 a. de'Barranquilla 150,130 2009706/30
s I‘\"/J.» ' A \\ . »..,’_ 3. -

- &r’ . . YCERTIF I,C A - ™

\ - ,d, -.\

7 e - e ,f Re
"'> . , ( N
\Que de acuerdo con, la(s) escrltura(sL .arriba c1tada(s), 'la sociedad
se rige por las 91gu1entes dlsp051c1ones .
DENOMINACION O,RAZON SOCIAL A ISaN .
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SIGLA: PROCAPS. S
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NIT No: 890.106.527-5.
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Direccion para nbtificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barranquilla..
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DURACION: El. termlno//ée dirracion hdet, la:s oci dad s fljé hasta el
18 de Agosto de 2073 . AR R I N CY

AT

e N i W e

'
1 ' . Y
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OBJETO SOCIAL:. El objetO/“prlnc1pa1\“dé\’la 'sociedad sera; a) La
fabicacion, importacion. -y “comerc1allzac1o'“ ‘de ‘alimentos procesados
Yy suplementos dietarios. b)La fabricacion de capsulas Yy otros
productos” ‘similares. a partir de materlales tales como- gelatlnash
otros ‘de distinta naturaleza, qué. puedan “sér utilizados
envases - o _recipientes de productos..y sustancias quimicas,
farmaceuticas,’.alimentic&as Y cosmeticas,”para uso 'y .consumo- humano
y VégérinariO' c) La 1nvestlgac10n desarrollo Y fabricacion ‘de-toda

clase de productos Y sustanc1as qulmlcas, farmaceutlcas
alimenticias y cosmeticas , para uso .-y, consumo - humano, .ngnlmal, Y
vegetal. - d) La ‘compra vy . <venta de.  'materias - prlmas,f*insumoq Y

productos 1ntermedios necesarlos .para los procesos de fabrlcaC1on
de sustanc1as quimicas, ~farmaceuticas, allmen ticias y cosmeLlcas,
asif como la ncomercializacion 1nterna yexterna -dé los productos
terminados. e) . La compra, venta“ 1mportac1on exportac1on LY.

:d;stribucidn de toda clase™-de elemeptos 1nstrumentales“y equipos’
medicos, .qulrurglcos, odontologlcos Y. hospitalarios para la salud

humana vy animal. f) La compra, venta, exportac1on, fabrlcac1on
1mportac1on ‘dlstrlbuc10n de dulces, confltes galletas v todo
tipo..'de 901051nas o} allmentos -para el consumo humano. g) “Actuar
como representante. . agente de’ personas ndturales Y - jurldlcaq
. hacicnales:, vy extranjeras en la reallzaC10n' ‘de operaciones.
LransaCC10nes rela¢ionadas won la industria farmaceutlca Y en
especial con cualqu1era de las actividades descritas en.:  los
literales a), " " hb), <), hd) Yy e) S antes descrltos h) Prestar los
Lfﬁerv'fj..c:ios de® -asesorlas Ny consultorla en“las areas: admlnlstratlvas

comoi
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de mercadeo, anallsls CllnlCO asistenc1a‘ tecnlca lnvestlgac1on
(costos Ly producc1on ’exportac1ones importaciones, ventas,
\relac1onadas con\" 1gua1es -0 similares actividades 'a las que
constltuyen el objeto _de PROCAPS -S.A. a31 como los .de pub11c1dad Y
promoc1on de ﬁ productos qulmlcos aliménticios’, cosmeticos Y
farmaceutlcos\xpara USO\ humano, ‘:animal o% _industrial. i} Adquirir,
operar admlnlstrar Y explotar a cualqu1er titulo, . empresa o
féstablec1m1entos 4ded1cados/ s a 18- 1nvest;gacion, fﬁesarroll6}
xﬁabr1cac1on o\“_ “comercializacion .~ . de productos “ quimicos,
‘farmaceuticos, | alimenticios; hospitalarios °~ o cosmeticos. En

desarrollo def‘su objeto\ principal, la sociedad podfa tomar interes
soc1al como acc1onlstanu~soc1o o fundador de empresas que -tengan
1gual’ gﬁ similar objeto, comprar vender, importar Y exportar
ymaquinarigs, insumos: y repuestos requerldos para el deésarrollo de
Asus act1v1dades \mear dlnero en prestamo, financiar y.garantizar
“Tas opera01ones comerciales  que celebre con terceros relativas a su
objeto, celebrar Y. /é]ecutar.«todo tipo de actos Yy contratos
necesarlos para desarrollar \isus operaciones; girar, aceptar,
otorgar Y. protestar todo tlpo de titulos valores e 1nstrumentos
4heQOC1ables, comprpr, vender»*y constituir gravamenes sobre bienes
“guebles .g“Jlnmuebles— designar representantes apoderados-.en el pals
Y en el“‘exterlor Yy, en general realizar cualquier acto o negocio
que‘?sea necegarior—o convenlenterwpara rJZ)[U.desaxz\rollo de sufobjeto
soc1alﬁ Y para//la(—mejor proﬂecc1on pe(rv gntereses corporativos o
la de  sus s0cios| pLa soc1edadipodradgarantfzar el cumplimiento de
/sus obllgac1ones adqulrldas/'por’\teEQEIOSWO/por sus socids, para 1o

kgual podra . inclusive Foﬁggiggﬂ (Wgra amenes(fgalg@ sobrexsus bienes
“de cualquier nasﬁffigza\-—3z;;4' ;;LL&fiH--- e

wfr’m“\R '/Q ’ / e

& o G sgraqln (. L
FCBPITAL 7\ ﬁéﬁ\ Nro Acciongs:. %% valof Accién -
\Autorlzadm.,, '\Q} oy Wi \‘_’ A2 - e
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ADMIN{§TRACION£]*La dlrecc1on Yy admlnlstrac1on de la SOC1Edad corres-

pondera a_ la~ Asamblea General de” Acc1onlstas a .la Junta Directiva,
lz Pre31dente alfvlcepre81dente y a -un-Gerente/General. .Corresponde~
a¢ la Junta Dlrqulva las\Elgulentes\func1one3\y atr1buc1ones entre
otras: Autorizar Cualquier acto o_contrato cuya cuantia sea superior
al requlvalenter\en pesos Colomblanos a doscientos cincuenta mil. dola-
res| k@e los |Bstados Unldos de Amerlca (US$250 000),\11qu1dados a la
N
tasa™ de _cambio representatlva del mercado v1gente el dia en que se
ﬁépxta laf transacion> Cuandg “se trafe’ de opefaciones eh virtud de
&%és cuales la sociedad garantlce obligaciones:de terceros o de 1los
™ ocios, ge requerlra que la operacion sea aprobada.  con el voto de
por loxmenos 2L3 partes .-de~los 1ntegrantes d€.la Junta’Directiva’.
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La sociedad tendra un Preéidente ) qulen e]ercera la representa-
cion- legal - de la. soc1edad y tendra’iilas siguientes -atribu-
ciones' entre . otras:'' 'Ejecutar -las décisiones -de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-

tacion Legal de 1é‘ sociedad, en todos los actos Y contratos que se‘
requieran _para .desarrollo del objeto social, de conformidad con

lo previsto en 1as leyes y en los presentes estatutos. Constituir
apodexados judiciales ' y extrajudiciales,” recibir’ notlflca01ones
absolver interrogatorios de parte, confesar obligaciones de la

sociedad, tranmsigir, disistir vy allanar a la .sociedad en cualguier.
asunto judicial. Aprobar vy ..celebrar. en nombre-de la soc1eda tods -

actc o contrato ‘cuya cuanpla sea ‘igual o inferior al- equlvalente

€n pesos  colombianos a doscientos cincuenta mil dolares .de los
Estados Unidos de’ America (US$250’000)" llquldados a la 'tasa de
cambio representatlva del mercado =v1genteu.el /dia en que se surta
la transacion- ;o celebrac1on Jgel acto. Las- demas funC1ones que le
correspondan ‘- cdomo Representante Legal - por,,d1§p091c1on de la ley,
de estos estatutos o de la Junta Dlrectlva El Presidente tendra un
suplente, de81gnado por\ Ta- Junta . Dlrectlva, quien reemplazara al
Presidente en- sus faltas; temporales\*absolutas © meramente acciden-
tales, con entidades facultades y’J51n”que ‘sea necesario para-ello
acreditar la -ausencia del principal. La sociedad tendra un Vicepre-

~-sidente de51gnado ‘por la Junta Dlrectlva quién tambien -ejercera. la%

representac1on legal' de 1la. 'soc1edad pudlendo ejercerla‘conjunta o

separadamente con el Pre51dente El vicepresidente tendra las
s1guentes facultades entre otras: Ejecutar dentro de su competenc1a
las''decisiones - de 1la.:Asamblea - General de 'Accionistas, de 1a Junta
Directiva .y del Presidente... Ejercer la representacion legal de la

sociedad “en todos- los actoal Y contratos que se requieran para, elf
-desarrollo del cbjeto social, de conformidad con lo previsto en las

Teyes Yy ‘en los presentes estatutos. Constituir apoderados judiciales
y extrajud1c1ales recibir not1f1cac1ones,|absolver 1nterrogat0rlos
de "parte, confesar obllgac1ones de la sociedad, transigir, degistir

y allanar,, a 'la sociedad en cualquier asunto. judlClal LAprobar.-y.

celebrar:‘en nombre -de la sociedad todo, acto o contrato guya cuantia

- gea igual. inferior al ‘equivalente'en pesos-colombianos a cientd”

cincuenta m11 . dolares de los Estados Unidos de America (US$150;000),
11qu1dados a. la tasa:- de cambi® representatlva del mercado.v1gente
el dla en que se surta la aprobacion o celebracion del acto, ‘siempre

que no ge trate de enajenar bienes 1nmucb1es o cualquier otro activo.

rfijo de’la sociedad, 1nclus1ve de " naturaleza muebles accu)nes,'I~
‘cuotas o ‘partes -dé interes' inversidnes Y todo tipo de derechos

de la soc1edad o de. constltulrlgravamenes sobre cualqulera de los
anteriores, faqultades que radican exclusiva vy prlvatlvamente en
cabeza” dol Presidente :* Las demas funciones’ que le Morresponda ‘como

o
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Representante legal por dlsp051c1on de la ley, de ‘estos estatutos
7o de  las -Junta Dlrectlva.‘fEl Vlcepre51dente tendra (YY) suplente,
&ﬁe51gnado\ por la \gunra DlIeCtlva guien lo reemplazara’con]unta O
‘separadaménte en sus _faltas temporales,- absolutas o meramente
accidentales, 4uCOn 1dent1cas facultades y sin que sei necesario para
ello\ acredltar"la auséncia del principal..La sociedad tendra-un (1)
Gerente General con su” respectivo Suplente, de51gnados por la Junta
7D1rect1va/ ~.El Suglente reemplazara als‘Gerente General, en sus faltas
Qgemporales,, absolutas o meramente accidentales, quien junto con el
gerente general llevaran la representac1on 1egal de la sociedad,
con . }dentlcaS/‘facultades pudiendolas ejercer conjunta o separada-
mente Z con eLsJPr381dente Y Vlcepre51dente*‘con identicas facultades
que el Gerente General' Y 8in que sea necesario para ello acreditar
7la ausentia del tltular El‘ Gerente General tendra las’ 51gu1entes
Lfacultades :.entre otras Ejercer la representac1on legal de la socie-
“dad, _en todos loé’ actos y contratos que se requleran para el desa-
rrolI'\ del ob]eto social, de conformidad ~ con 1lo° previsto/en las
leyeq),y en Uos presentes estatutos. Aprobar.y celebrar en nombre de
la sociedad todo acto~ o contrato cuya cuantia .sea 1gual o 1nfer10r
/ﬁl equlwdlente ens’ pesos Colombianossa.Cincuenta Mil dolares de 1ds
\gstados .Unidos de&‘Amerlca \(US$50.000), 1liquidados a Ma tasa de
“cambio representatlva del mercado vigente el dia en que se surta la
aprobac1on 0. fcelebrac1onfdel"ac§o'\51emprefque no sgftrate de'~ ena)e—
nar \a cualquler/tltulo bleneslin?F!”‘ { cuaﬂquﬂ%ﬁéptro activo’ fijo
de Ia 5001edad// 1nclu51€‘]LdeLnaturaﬁeza mueble acciones, cuotas o
partes d& *1ntFres, 1nvgr81ones(y~todo plpo Qerderechos dé la socie-
‘dad o de’.',const\ltul ravamenes sobre{cualqulqu/Qe las.anteriores

Nfacultades” que rﬁ?ﬂéﬁﬁ_&égplu 1_@’ y\\prlvatlyamente .en cabeza del

Pregidente. = s L S T TR ST T T T - - . .
S
\\ C

7 720N AR 773 7 oo “ o =
.Qge segunbyActa No.. 116 dq}, 27 de Junio de 1997 correspo ndiente:a.

4 Asambléd de Acc1onlstas en ‘Barranqullla de la’ soc1edad°

'Q—"

.

PROCAPS  S.A.Z5------- T X ok

cuya{Jparte pertlnente Qge 1nscr1blo en esta Camara‘de Comerc;o, el
15 de Agosto de 1997\-bajo el No. 70,838 del libro respectivo,
~Y». segln . fActa '}327 delyrzz de Marzo de 2000 correspondlente(a~
Lla Asamblga”de Acc1onlstas en\parranqullla de la\§001edad S -
““PROCAPS “S.A.----- U 1N
cuyazi'parte pertlnente /Se 1nscglblo en esta Camara/de Comercio el
29 Jde: Mayo ”de, 2000 bajo el No.:87,250 de} dibro reéspectivo, *fueron
hechos lo§r51gﬁien§95 nombramlentos

Iy 1‘;\ | .'f:’ \\ /: ‘\ ﬁr\ ‘;._‘ ;{1_- N 1!/ -
CLASE \ (Y\:r . JUNTA DIRECTIVA ‘\, :‘, A RN
Principales 77%, VAt 7 Vodal 7 7

M1 'Minski Goritovnik Ruben A ko, CCixtrrr4+7 463, 6982
'27 Minski ‘Gontovnik Meyer . T - s - CC. *reares7 461, 324

WIM 3. Mlnskl Gontovnik Jose 7! o ; cc. *******8 671,834

X/ N2 A x s . " <
Suplentes - _ .

,A,HMlnsklferberblumelllot A PN CC.r¥**xxx%72 219,541
Q?” - \”l'[ e Nt N o i

U T N U N WO T SN

—~ i****i&&o* h o 11 l'l'l ST ayory
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2. Minski Deitel Daniel . ********i*******
3. Minski Sharon O o RANY PA. *990 212, 082 805

CE R TIF I c A

1

Que segGn Acta No. 116 del 27 de Junio de 1997 correspondlente a

la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribié en.esta Camara de Comer01o,
el 15 de BAgosto de 1997 bajo el No. 70,838 del libro respectlvo
fueron hechos los 51gu1entes nombramlentos R
Cargo/Nombre e T o
Presidente. v R o
Minski Gontovnlk Ruben . cc
Suplente del Presideénte, 'x?'ﬁ?ﬁqjg{g\fﬁﬁ'?ﬁ
. Minski Minski Abraham R NP
Vlcepre81dente e ST P BRI S S
Minski Gontovnlk Meyer~ T N

Identlflca01on

4? LCCL*********802 575

S R WP It ce. *******7 461,324

Suplente del vicepresidente = ! ! TG U

Minski Gontovnlk Jose- i< ,'~\llJ’;\=?-’\CC *******8 671,834
. R LT ,) T T 0 /,\\/hn/‘ r'u ;A\ :; w2
. . }‘ s

Lo CERTIFIJC\A“’

i
! I‘ v n_,"..

- Que segun -Acta No. 11 del 01 de Febrero de 2001 correspondlente a,

"la Junta . Dlrectlva en Barranqullla 'de la sociedad: PROCAPS S.A"
cuya parte pertinente se inscribid ‘en esta Camara de Comer01o, el
12 -de Febrero de 2001. .bajo el No. 91 273 del llbro resPectlvo,
fuercn. hechos' los 51gu1entes nombramlentos '

Cargo/Nombre

- - - Ident1f1cac1on i
. Gerente Genexal e C e ‘ .
' Uribe Ochoa Guillermo Luis o "cc. ******70 073,754
' . ' PEa
: .c ER T I FICA: g

N l
’.l ‘e -l [ ::,...
' N ST

. .
“l’ \", -‘{,

Que segun Acta No. 406 del, 02 de Sep/bre de 2004 correspondlente a_
»"la Junta*~ Hnlrectlva en Barranqullla de 1la soc1edad PROCAPS S/AG

cuya parte pertlnente se “inscribid “-en esta Camara de Comerc1o, el
09 de Sep/bre de 2004, ba]o el No. 113 263 del llbro respectlvo

fueron hechos 1os 51gu1entes no ramlentos -
Cargo/Nombre, . BN o “5" IdentlflcaC1on
'l

Suplente del Gerente.

Tanaka, Tatekawa Walter \ S h.CC. ******15 251, 9?3";1

)
i, ';_ '

'.\ N I ey ’ ._' 3
. ) WCERTILFI ca .. o
:,4“ . - u:'_ :1 q et ! U M

F{AEEN | Dot

Queiﬁéégﬁn Acta’ No. 124 del 29 de Marzo de 1999 correspondlente a_ |
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la Asamblea de Acc1onlstas .en Barranqullla de _la sociedad: PROCAPS
6| cuya Y parte pertlnentefse inscribid en estd Camara de Comerc1o
1 o4 de -'Agosto: “de 1999 “bajo el No.- 82,226 del llbro‘respectlvo,
fueron hechos los s1gu1entes nombramlentos

-

Cargo/Nombre”\ 72 7 T 3identific§bién
Revrsor Fiscal\ Ppal \ = N N S ..
Vargas Pertuz Ana Isabelfm i o -CC.**++%432 696,645
L:;T {7 :'NH “R- : -\
QgL’ N S C Eﬁg TIFINCA N .

Que fsegun Acta No. 151n del a "de Marzofde 2009 correspondiente a
la \Asamblea de: Accxon&stas en Barranqullla de la sociedad: PROCAPS
S.A. N cuya parte pertlnente .$e inscribid en esta .Camara de Comercio,
7el 30 deQxJullo /de~ 2009 bajo el No- ‘151,129 del llbrOfrespectiv¢g

@jueron hechos los 81gu1entes nombramlentos v . s
~ Cargo/Nombre_ - V- : Identificacién
Sup%gnte del Rev1sor Flscal T Fo “ {

\Duarte Draz/Dav1d \¥,~ N WD CCM*xxxxx73 115,965

- o~ -~ 7 s 4

7 f?b' 7+ CERT I F I/CA ‘- - ’
‘\\!Q S 2/ i& -/ ‘\\ \ \\\4. -~ s v

“Que por‘ Escrltura Piblica “No. 2,784 del 07 de Dic/bre de 2007,
otorgada en EED/Notarla}rz](*\(de “Bar ﬁaanIIIa cu aﬁparte pertinente

se \4insScribié: ﬁeq;ﬁesta \Qamara} de("her?}o] el 2qf e;ch/bre de 2007

ba]o‘?‘el No. 3, /4 92/d l\l.1\br0_re'sl}_:>eé:L‘.ll 5 J-U----;M;' ----------------------
/yﬁ las lnscrlpClO 53 . 492e1/ “3.4937~ %/494~\3/u@5—}3 496,,3 497, --7-
Q;:hga 3299 |3, 500; )3/ $0T] 37302 [ 3- 503J§3/504 (3.505, 3..506, -----

37507, Consta quejRUBEN\MINSKI/GONTOVNIK..c \olNoT7.463.982, -----:
obrando como Pres1dente.y epresentantE(LegaLWde @a sociedad C.T.
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Combination Therapy for Treatment of
Autoimmune Diseases Using B Cell Depleting/

Immunoregulatory Antibody Combination

Cross Reference to Related Application
This application is related to and claims priority from U.S. Provisional

Application No. 60/233,607, filed Septcmber 18, 2000, entitled “Combination
Therapy for Treatment of Autoimmune Diseases Comprising CD40L Antagbnist and
Antibodies to B7, CD19, CD20, CD22 or CD23,” in the name of Nabil Hanna; and
U.S. Provisional Application No. 60/257,147, filed December 22, 2000, catitled
“Combination Therapy for Treatment of Autoimmune Diseases Using B Cell
Depleting/Immunoregulatory Antibody Combination” in the name of Nabil Hanna.

Field of the Invention

The present invention provides a novel combination therapy for treatment of
autoimmunc diseases. Particularly, the invention relatcs to the combined usage of an
immunoregulatory antibody, preferably an antibody that modulates T and/or B cell
differentiation, proliferation and/or function and a B cell depleting antibody for
autoimmune disease therapy. These antibodies may be administered separately or in
combination, and in either order.

Background of the Invention

Recently, the use of antibodies for treatment of diseases including cancers,
especially non-Hodgkin’s lymphoma, leukemias, viral mediated diseases, and
autoimmune diseases has gained wide acceptance. In particular, the usc of anti-CD20
or anti-CD22 antibodies that possess cell depleting activity for treatment of cancers,
e.g., non-Hodgkin’s lymphoma and related B cell lymphomas has been reported.
Also, the use of B cell depleting antibodies specific to CD19 and CD37 has been
reported, among others.

Further, the usc of various immunoregulatory antibodies, i.e., antibodies that
elicit a therapeutic benefit by modulating, i.c., enhancing or inhibiting a particular
immune pathway has been reported. For example, such antibodies modulate the
differcntiation, proiiferation, activation, and/or function of T or B cells, or other cells

involved in regulation of immunity. Such immunoregulatory antibodies bind a ligand
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or receptor on an immune cell, typically a B or T cell antigen that is invelved in
reguiation of humoral or celhilar immunity. Examples of such ligands are immmume
signaling melecnles such as B7.1, B7.2, T cell regulatory molecules such as CD40-L,
D40, mnd CD4. A discugsion of the fonction of some of these antigens and the prior
wse of antibodies speeific thereto for therapy is briefly discussed below.

CD40L i a receplor exlpressai on the surface of activation of helper cells, and
is the counterreceptor for CN40, a ligand expressed on the surface of B-lymphocytes
as well és other antigen-presenting cells. The contact-dependent interaction of CD40L
on activated 1 cells with CD40 expressed on B and other antigen-presenting cells,
tesined “T cell helper fimetion™ results m the activation and differentiation of B
lymphocyles and 18 instrumental in the regwlation of humoral immune responses. This
regulation involves modulation of the specificity, secretion and isotype-encoded
Tunctions of antibody molecules. The process by which T cells help B cells io
differcatiatc has been divided inlo two distinctive phases: the induction and cffector
phases (Vitetta ot al, Adv famuncl, 45:1 (1989); Noelle ef af, fmmunol. Today
11:361 {1990%).

The molecular basis for T cell help in humoral immunity via the interaction of
CD40 and its hgand gp3? (also known as CDA0L and CD1354) is now well
anderstood. Essentially, it is known that activaied T helper cells express Iyinphokine
genes and CID40L, a mambrane protem thai is essential for the reciprocal activation of
cognate, antigen-preseniing B cells. The mteraction of CDA0L with i#s receptor CD46
on a B cell, drives B cell entry and induces B ccll responsiveness to the growth and
differentiation elfects of lymphokines.

Additionally, it is known that CD40L plays a larger, more general rols in T
cell inmune processes, i.e., that is apart from its role in T cell help and the regulation
of humoral immunily. This role of CD40L is not as well understood. For example, it
is theorized that the pathology of T cell mediated antoimmnne discases including by
way of example multiple sclerosis, type 1 diabetes, inflammatery bowel diseass,
oophotitis, and thyroiditis involves the presence of a particular CD40 ligand
expressing T-suppressor cell population that play a role in discase pathology, perhaps
by overriding the role of T effecloy cells. Also, the role of CDA0 and CDA0L in
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peripheral and central to tolerance and its contribution to autoimmune disease has
been reported. (Durie et al., Res. Imnunol. Vol 145(3):200-205 (1994)).

The use of antagonists of CD40L for the treatment of both B cell-mediated
and T cell-mediated autoimmune diseases has been reported. For example, EP
555,880, U.S. Patent 5,474,771, and WO 93/09212 disclose the use of CD40L
antagenists for treating humoral autoimmune discase. The use of CD40L antagonists
to treat T cell mediated autoimmune diseases is disclosed in U.S. Patent 5833987, and
its PCT counterpart PCT/US96/09B7.

As discussed, the use of molecules that specifically bind target antigens on B
lymphocytes and which deplete B cells as therapeutic agents has also been reported.
Probably the most well accepted B cell target for therapy is the CD20 antigen, given
the FDA’s approval of Rituxan®, a chimeric monoclonal antibody direcied against
the CD20 antigen for trcatment of non-Hodgkin’s lymphoma.

The CD20 antigen (also called human B-lymphocyte-restricted differentiation
antigen, -p-33) is a hydrophobic transmembrane protein with 2 molecular-weight of
approximately 35 kD located on pre-B and maturc B lymphocytes (Valentine et al, J.
Biol. Chem. 264(19):11282-11287 (1989); and Einfeld ef af. EMBO J. 7(3):711-717
(1988)). The antigen is also expressed on greater than 90% of B cell non-Hodgkin’s
lymphomas Hl. Anderson et al. Blood 63(6): 1424-1433 (1984)), but is not found on
hematopoietic stem cells, pro-B cells, normal plasma cells or other normal tissues
(Tedder et al. J. Immunol. 135(2):973-979 (1985)). CD20 regulates early steps) in the
activation process for cell cycle initiation and differentiation (' Tedder et al., supra)
and possibly functions as a calcium ion channel (Tedder et al. J. Cell. Biochem.
14D:195 (1990)).

Given the expression of CD20 in B cell tymphomas, this antigen can serve as
a candidate for “targeting” of such lymphomas. In esscnce, such targeting can be
generalized as follows: antibodies specific to the CD20 surface antigen of B cells are
administered to a patient; these antj-CD20 antibodies specifically bind to the CD20
antigen of (ostensibly) both normal and malignant B cells; and the antibodies bound
to the CD20 surface antigen leads to the destruction and depletion of neoplastic B
cells. Additionally, chemical agents or radioactive labels having the potential to
destroy the tumor can be conjugated to the anti-CD20 antibody such that the agent is
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specifically “delivered” to the neoplustic B cells. Irrespective of the approach, a
primary goal is to destroy the tumor; the specific approach can be determined by the
particular anti-CD20 antibody which is utilized and, thus, the availablc approaches to
targeting the CD20 antigen can vary considerably.

CD19 is another antigen that is expressed on the surface of cells of the B
lineage. Like CD20, CD19 is found on cells throughout differentiation of the lineage
from the stem cell stage up to a point just prior to terminal differentiation iﬁto plasma
cells (Nadler, L. Lymphocyre Typing 112:3-37 and Appendix, Renling et al. cds.
(1986) by Springer Verlag). Unlike CD20, antibody hinding to CD19 causcs
internalization of the CD19 antigen. CD19 antigen is identified by the HD237-CD19
antibody (also called the “B4” antibody) (Kiescl ct al. Lewkeniia Research I, 12:1119
(1987)), among others. The CD19 antigen is present on 4-8% of peripheral blood
mononuclear cells and on greater than 90% of B celis isolated from peripheral blood,
spleen, lymph node or tonsil. CD19 is not detected on peripheral blood T cells,
monocytes or granulocytes. Virtually all non T cell acute lymphoblastic leukemias
(ALL), B cell chronic lymphocytic leukemias (CLL) and B cell lymphomas express
CD19 detectable by the antibody B4 (Nadler et ai. J. Immunol. 131:244 (1983); and
Nadler et af. in Progress in Hematology Vol. XII pp.187-206. Brown, E. ed. (1981) by
Grune & Stratton, Inc.

CD22 is another antigen that is expressed on the surface of cclls of the B
lineage. This antigen is also referred to by the names “BIL-CAM” and “LyB8”. This
antigen is a membrane immunoglobulin-associated protein having a molecular weight
of ubout 140,000, that is tyrosine-phosophorylated when membrane Ig is ligated
thereto. (Engel et al. J. R&PMed 181(4):1521-1526 91995); Campbel} and Eur.
JImmunol. 25:1573). This antigen has been reported to be a ncgative regulator of
B-cedl receptor signaling (Nitschke, et af., Curr. Biol. 7:133 (1997); and to promote
monocyte erythrocyte athism (Stemenkoul ef al. Nature 345:74 (1990)). A naked
antibody specific to CD22, referred to as Lymphocide™ is now in clinical trials for
the treatment of indolent non-Hodgkin’s lymphoma by Immunomedics, Inc. Also, the
use of an yttrium 90 labeled form of this same antibody for treating indolent and
aggressive non-Hodgkin’s lymphotas is also in clinical trials.
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CD23 is still another aatigen expressed on B cells and is the low affinity
receptor for IgE, also known as FcERII. The use of antibodies that bind CD23 for
treatment of inflammatory, autoimmune and allergic disorders has been suggested in
the patent and non-patent literature.

B7.1 and B7.2 cdmprise other examples of B cell antigens to which the use of
ligands that specifically bind, and which act as immunorcgulators has been reported to
possess therapeutic ulility. Particularly, it has been reported that anti-B37, particularly
those that bind to B7. 1 (CD8(), B7.2 (CD86), or B7.3 transmermbrane glycoproleins
expressed on the surface of B cells have potential application as immunosuppressants
and for treatment of various diseases. For example, U.S. Patent 5,869,040 issued
February 9, 1999 to DeBoer et ul., and assigned to Chiron Corporation discloses the
use of anti-B7.1 antibodies in combination with another inununosuppressant for
treating transplant rejection, grafl-vs-host disease and rheumatoid arthritis. Also, U.S.
Patent 5,885,579, issued March 23, 1999 to Linsley et al., discloses the treatment of
immune diseascs involving T ccll interactions with B7 positive cells by the
administration of a ligand specific for a B7 antigen, e.g. B7.1(CD80) or B7.2 (CD86).

Further, U.S. Patent 6,113,198 to Anderson et al. discloses the use of
antibodies specific for B7-1 antigen which, in contrast to previous anti-B7 antibodics,
do not inhibit the B7.1/CTLA-4 interaction and are useful for the treatment of
diseases including autoimmune diseases. However, the combined usage of these
antibodies with an antibody specific to CD40L is not disclosed, nor is the use of the
antibody in conjunction with a B cell depleting antibody reported.

The Rituximab (RITUXAN®) antibody, in particular, is a geneﬁcaﬂy
engineered chimeric murine/human monoclonal antibody directed against the CD20
antigen. RITUXAN® is indicated for the treatment of patients with relapsed or
refractory low grade or follicular, CD20 positive, B cell non-Hodgkin’s lymphoma
(U.S. Patent No. 5,736,B7 issued April 7, 1998 to Anderson et al.). In vitro
mechanism of action studics have demonstrated that RITUXAN® binds human
complement and iyses lymphoid B cell lines through complement- dependent
cytatoxicity (CDC) (Reff ef al. Blood 83(2):435 445 (1994)). Additionally, it has
significant activity in assays for antibody-dependent cellular cyioloxicity (ADCC).
More recently, RTTUXAN® has heen shown to have anti-prolifcrative effects in
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tritiated thymidine incorporation assays and to induce apoptosis directly, while other
anti-CD 19 and CD20 antibodies do not (Maloney et al. Blood 88(10):637a (1996)).
Synergy between RITUXAN® and chemotherapies and toxXins has also been obscrved
experimentally. In particular, RITUXAN® sensitizes drug-resistant human B cell
lymphoma cell lines to the cytotoxic effects of doxorubicin, CDDP, VP-16, diphtheria
toxin and ricin (Demidem et al. Cancer Chemotherapy & Radiopharmaceuticals
12(3):177-186 (1997)). In vivo RITUXAN® very effectively depletes B cells from
the peripheral blood, lymph nodes, and bone marrow of ¢ynomolgus monkeys,
presumably through complement and ccll-mediated processes (Reff et al. Blood
83(2):435-445 (1994)).

Perrotta and Abuel Blood:92 Abstract #3360 from ASH 40th Annual Meeting
(November, 1998) provides an anecdotal report of a fifty-year old female with
idiopathic thrombocytopcnic purpura (ITP) responding to RITUXAN®.

Summary of the Invention
The invention is directed to the trcatment of an autoimmune disease,

preferably a B cell mediated autoimmune disease, using the combination of at least
one immunoregulatory antibody and at least onc B cell depleting antibody, e.g., an -
antibody that targets CD20, CD19, CD22, CD23, or CD37. Administration of thesc
types of antibodies separately or in combination elicits a synergistic benefit when
used for freating autoimmune diseases. This results because the B cell depleting
antibody functions to deplete B cell numbers and therefore reduce the amount of
circulating IgE and other atltibodies that are involved in the pathology of
autoimmunity. However, the B ccll depleting antibody, e.g. RITUXAN®, tends to
preferentially deplete activated B cells. By contrast, immunoregulatory antibodies,
e.g., anti-B7 and anti-CD40L antibodies elicit their immuuoregulatory effect, i.c.,
immunosuppression on non-activated B cells, i.¢., non-activated antigen presenting B
cells. Therefore, the use of these two functionaily distinct types of antibodies is
hypothesized to elicit a synergistic benefit in that it facilitates the removal of both
activated and non-activated B cells from the circulation. Thereby, circulating levels
of autoimmune antibodies will significantly decrease because the levels of antibody-

producing 1 cells will decrease dramatically. This will afford significant therapoutic
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bencfits, especially in autoimmune diseases wherein B cells, and more particularly
autoantibodies elicit an active involvement in discase pathology.

As discussed below, preferred immunoregulatory antibodies include anti-B7.1
or anti-B7.2, anti-CD40, anti-CD40L, and anti-CD4 antibodies. Preferred examples
of B cell depleting antibodies include those specific to CD20, CD19, CD21, CD37
and CD22.

In its broadest aspect, the invention provides a combination therapy for
treatment of an autoimmune discase, e.g. theumaltoid arthritis, SLE, 1TP, by the
combined usage of (i) an immunoregulatory antibody, preferably one that inhibits
non-activated B cells; and (ii) a B cell depleting antibody; wherein such antibodies
may be administered scparately or in combination, and in either order.

In a more specific aspecl, the invention comiprises the treatment of an
autoimmune disease by the combined usage of (1) an antibody to B7.1 or B7.2 and/or
anti-CD40L, and (ii) 2 B ccll depleting antibody selccied from an anti-CD20, anti-
CD19, anti-CD22 and anti-CD37.

The invention further pertains to articles of manufacture for treatment of
autoimmunc diseases which comprise a container and one or more compositions

* contained therein, which comprise an effective amount of an immunoregulatory
antibody, e.g. anti-CD40L or anii-B7.1 or anti-B7.2 antibody (immuncregulatory
antibody) and a B cell depleting antibody or fragment thereof, anti-CD20, anti-CD19,
anti-CD22 or anti-CD37 (B cell depleting antibody).

Detailed Description of the Preferred Embodiments
I. Definitions

“B Cell Depleting Antibody™ therein is an antibody or fragment that binds to a
B cell marker which upon administration, results in demonstrable B cell depletion.
Preferably, such antibody, after administration, typically within about several days or
less, will result in a depletion of B cell number by about 50% or more. In a preferred
embodiment, the B cell depleting antibody will bc RITUXAN® (a chimeric anti-
CD20Q antibody) or one having substantially the samc or greater cell depleting
activity. This antibody has been demonstrated to provide substantially 90% of B cell

depletion within 24 hours of administration in an effective amount.
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“Immunorcgulatory Antibody” refers to an anlibody that elicits an effcct on
the immune system by a mechanism different from depletion of activated B cells.
Examples thereof include antibodies that inhibit T cell immunity, B celi immunity,
e.g. by inducing tolerance (anti-CD40L, anti-CID40) or other immunosuppressant
antibodies (anti-B7.1, anti-B7.2, or anti-CD4). In some instances, the
immunoregulatory antibody of immune cells may also possess the ability to
potientiate apoptosis.

A “B cell surface marker” herein is an antigen expressed on the surface of a B
cell which can be targeted with an antagonist which binds thereto. Exemplary B ccll
surface markers include the CD10, CD19, CD20, CD21i, CD22, CD23, CD24, CD37,
CDs53, CD72, CD73, CD74, CDw75, CDw76, CD77, CDw78, CD79a, CD79b, CD80
(B7.1), CD81, CD82, CD83, CDw84, CD85 and CD86 (B7.2) leukocyte surface
markers. The B cell surface marker of particular interest is preferentially expressed on
B cells compared to other non-B cell tissues of 2 mammal and may be expressed on
both precursor B cells and mature B cells. In one embodiment, the marker is one, like
CD20 or CD 19, which is found on B cells throughout differentiation of the lineage
from the stem cell stage up to a point just prior to terminal differentiation into plasma
cells. The preferred B cell surface markers herein are CD 19, CD20, CD23, CD80 and
CD86.

The “CD20” antigen is a -35 kDa, non-glycosylated phosphoprotein found on
the surface of greater than 90% of B cells from peripheral blood or lymphoid organs.
CD20 is expressed during early pre-B cell development and remains until plasma cell
differentiation. CD20 is present on both normal B cells as weil as malignant B cells.
Other names for CD20 in the literature include “B-lymphocyle- restricted antigen™
and “Bp35”. The CD20 antigen is described in Clark et al. PNAS (USA)
82:1766(1985).

The “CD19” antigen refers to a -90kDa antigen identified, for example, by the
HD237-CD19 or B4 antibody (Kiesel et al. Leukemia Research IT, 12: 1119 (1987)).
Like CD20, CD19 is found on cells throughout differentiation of the lincage from the
stem cell stago up to  point just prior to terminal differentiation into plasma cells.

Binding of an antagonist to CD19 may cause internalization of the CD19 antigen.
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The “CD22” antigen refers 1o an antigen expressed on B cells, also kmown as
“BL-CAM?” and “LybB” that is involved in B cell signaling and an adhesion. (See
Nitschke et al., Curr. Biol. 7:133 (1997); Stamenkovic ef al., Nature 345:74 (1990)).
This antigen is a membrane immunoglobulin-associated antigen that is tyrosine
phosphorylated when membrane Ig is ligated. (Engel et al., J. Etyp. Med.
181(4):1521, 1586 (1995)). The gene encoding this antigen has been cloned, and its Ig
domains characterized.

B7 antigen includes the B7.1 (CD80), B7.2 (CD86) and B7.3 antigen, which
are fransmembrane antigens expressed on B cells. Antibodies which specifically bind
B7 antigens, including human B7.1 and B7.2 antigens are known in the art. Preferred
B7 antibodies comprise the primatized® B7 antibodies disclosed by Anderson et al. in
U.S. Patent No. 6,113,198, assigned to IDEC Pharmaceuticals Corporation, as well as
human and humanized B7 antibodies.

CD?23 refers to the low affinity receptor for IgE expressed by B and other
cells. In the present invention, CD23 will preferably be human CD23 antigen. CD23
antibodies are also known in the art. Most preferably, in the present invention, the
CD23 antibody will be a human or chimeric anti-human C1D23 antibody comprising
human IgGI or IgG3 constant domains, and most preferably the depleting anti-CD23
antibodies disclosed in U.S. Patent No. 6,011,138.

An “antoimmune disease” is a non-malignant discase or disorder arising
from and directed against an individual’s own tissues. The non-malignant
autoimmune diseases herein specifically exclude malignant or cancerous diseases or
conditions, especially excluding B cell lymphoma, acute lymphoblastic leukemia
(ALL), chronic lymphocytic leukemia (CLL), Hairy cell leukemia and chronic
mycloblastic leukemia. Examples of such diseases or disorders include inflammatory
responses such as inflammatory skin diseases including psoriasis and dermatitis (e.g.
atopic dermatitis); systemic scleroderma and sclerosis; responses associated with
inflammatory bowel discase (such as Crohn’s disease and ulcerative colitis);
respiratory distress syndrome (including adult respiratory distress syndrome; ARDS);
dermatitis; meningitis; encephalitis; uveitis; colitis; glomerulonephritis; allergic
conditions such as eczema and asthma and other conditions involving infiltration of T

cells and chronic inflammatory responses; atherosclerosis; leukocyte adhesion
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deficiency; rheumatoid arthritis; systemic lupus erythematosus (SLE); diabetcs
mellitus (e.g. Type I diabetes mellitus or insulin dependent diabetes mellitis); mulfiple
sclerosis; Reynaud’s syndrome; autoimmune thyroiditis; allergic encephalomyelitis;
Sjorgen’s syndrome; juvenile onset diabetes; and immunc responses associated with
acute and delayed hypersensitivity mediated by cytokines and T-lymphocytes
typically found in tuberculosis, sarcoidosis, polymyositis, granulomatosis and
vasculitis; pericious ancmia (Addison’s disease); diseases involving lcukocyte
diapedesis; central nervous system (CNS) inflammatory disorder; multiple organ
injury syndrome; hemolytic ancmia (including cryoglobinemia); myasthenia gravis;
antigen-antibody complex mediated diseases; anti-glomerular basement membrane
disease; antiphospholipid syndrome; allergic neuritis; Graves’ disease; Lambert-Eaton
myasthenic syndrome; pemphigoid bullous; pemphigus; autoimmune
polyendocrinopathies; Reiter’s disease; stiff-man syndrome; Behcet diseasc; giant cell
arteritis; immune complex nephritis; IgA nephropathy; IgM polyneuropathies;
immume thrombocytopenic purpura (ITP), autoimmune thrombocytopenia and
oophoritus.

A B cell “antagonist” is a molecule which, upon binding to a B cell surface
marker, destroys or depletes B cells in a mammal and/or interferes with one or
more B cell functions, e.g. by reducing or preventing a humoral response eliciicd by
the B cell. By contrast, a B cell depleting antibody depletes B cells (i.e. reduce
circulating B cell levels) in a mammal treated therewith. Such depletion may be
achicved via various mechanisms such antibody-dependent cell-mediated cytotoxicity
(ADCC) and/or complement dependent cytotoxicity (CDC), inhibition of B cell
proliferation and/or induction of B cell death (e.g. via apoptosis). Antagonists within
the scope of the present invention include antibodies, synthetic or native sequence
peptides and small molecule antagonists which bind to the B cell marker, optionally
conjugated with or fused to a cytotoxic agent.

A CD40L antagonist is a molecule that specifically binds CD40L and
preferably antagonizes the interaction of CD40L and CD40. Examples thereof include
antibodics and antibody fragments that specifically bind CD40L, soluble CD40,
soluble CD40) fusion proteins, and small molecules that bind CD40L. The preferred
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antagmnist according to the invention comprises an antibody or antibody fragment
specific to CD40.

“Antibody-dependent cell-mediated cytotoxicity” and “ADCC™ refer to a cell
mediated reaction in which nonspecific evtotoxic cells that express Fo receptors
(FcRs) (e.g. Natural Killer (NK) cells, neutrophils, and macrophages) recognize
bound antibedy on a targst cell and subsequently cause ysis of the target cell. The
primary cells for mediating ADCC, NK cells, express FFeyRIIL only, whereas
monocyies cxpross FoyRl1, FeyRI and FeyRIIL FeR expression on hemalopoietic cells
in summarized is Table 3 on page 464 of Ravetch and Kinet, Annwe. Rev, Tmmunol.
9:457-82 (1991}, To assess ADCC activity of a molecule of interest, an in vitro
ADCC assay, such ag that described in US Patent No. 5,500,362 or 5,821,337 may be
performed. Useful offector cells for such assays include peripheral blood
mononuclear cells (PBMC) and Natural Killer (NK) cells. Altermnatively, or
additicnally, ADCC activity of the molecule of hiterest may be assessed in vivo, e.z.,
in a animal model such as thal disclosed n Clynes ex ol PNAS (U54) 95:652-658
{1998},

“tluman effector cells™ are leukocyies which express oue or niore FeRs and
perfomm effector functions. Preferably, the cells express at least FeyRIIT and perform
ADCC effector function. Examples of humian leukocytes which mediate ADCC
include peripberal blood menonuclear cells (PBMC), natural killer (NK) cells,
manocytes, cytotoxic T cells and neutrophils; with PBMCs and NX cells being
preferred. The effe;:tor cclls may be isolated from a native sonrce thereof, 2.2, from
bleed or PBMCs us described herein.

The terins “Fe receptor” or “FeR™ are used 1o describe a receptor that binds fo
the Fe region of an antibody. The preferrcd FcR is a native seguence human FeR.
Moreover, a prcf;:rrcd FeR 15 one which binds an [pG antibody {a gaimmna receptor)
and inchades recoptors of the FoyRI, FeyRiT, and FeyR I subclasses, including alleiic
variants and aermatively spliced forms of these recepiors, FoyRIL receptors include
FeyRIIA {an “activating receptor™) and FoyRUB (an “inhibiting receptor™), which
have similar amine acid sequences that differ primarily in the cytoplasmic domaing

thereof. Activating receptor ToyRILA contains an immuncreceptor tyrosins-hased
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activation motif (ITAM) in its cytoplasmic domain, Inhibiting receptor FeyRID
COMIAINS an immuneraceptor ﬂmﬂsine-bmed inhibition motif (ITIM} in its cytoplasmic
domain. (See review M, Dacon, danw. Rev. Fammnol. 15:203-234 (1997, FoRs e
reviewed in Ravetch and Kinet, dpnu. Rev. Fumunol. 3:457-92 (1991); Capel et al,,
dmmunomethods 4:25-34 (1994); and de Haas et of,, S Lab. Clin. Med. 126:330-41
{1995). Other FcRs, including those to be identified in the future, are encompassed
.hy the term “FeR” herein. The term also includes the neonatal teceptor, FeRo, which
15 responsible for the transfer of maternal 1gGs to the fetus (Guyer of af, J Inmunol.
117:587 (1976) and Kim ez af., J. Inmeuncol. 24:245 (1994).

“Complement dependent cytotoxicity” gr “CDC” refers to the ability of a
moteeule to lyse a target in the presence of complement. The complement activation
pathway is initiated by the binding of the first component of the complement system
(Clq) to a melecule (e.g. an anlibody) complexed with a cognate antigen. To assess
complement activation, a CDC assay, e.g. as described in Gazzano-Santoro et al., J
Fmmunol. Methods 202:163 {1996), may be performed.

“Growih inhibitory” antagonists are those which prevent or reduce
proliferalion of a cell expressing an antigen to which the antagonist binds. For
example, the antagonist may prevent or reduce proliferation of B cells in vitro apd/or
n vivoe.

Antagonists which “induce apoplosis” are those which induce programmed
cell death, e.g. of 2 B cell, as determined by binding of annexin V, fragmentation of
DXNA, cell shrinkage, dilation of endoplasmic reticulum, cell fragmentation, and/or
formation of membrane vesiclas {czlled apoptotic bedies).

The term “antibody” herein s used in the broades! sense and speeifically
covers intact monoelonal antibodies, polyclonal antibodies, multispecific antibodies
{e.g. bispecific antibodies) formed from al least two intact antibodies, and antibody
fragments so long as they exhibit the desircd biclogical activily.

“Antibody fragmenis™ comprise a portion of an intact antibody, preferably
comprising the antigen-binding or variable region thereof. Examples of antibody
fragmants include fub, Fab’, F(ab'), and Fy fragments; diabodies; linear antbodies;
singie-chain untibody moleculcs; and multispecific antibodies formed from antibody
ragiments.
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"“Nalive antibodies™ are nsually heterotetrameric glyeoproteing of ghout
150,000 daltons, composed of two identical light (L} chains and two identical heavy
{ED) chains. Bach light chain is linlted to a heavy chain by one covalent disulfide
bond, while the mumber of disulfide linkages varies among the hcavy chains of
different immunoglobulin lsotypes. Bach heavy and light chain also has regularly
spaccd intrachain disulfide bridges. Each heavy chain has at one end a variable
domain {VH) followed by a mumber of constant demains. Each lighi chain hag a
variable domain at one end (VL) and 4 constam domain ai its other end; the constant
domatn of the light chajn is ahyned with the first constant domain of the heavy chain,
and the light-chain variable domain is aligned with the variable domain of the heavy
chain. Partieular atmino acid residucs are believed to form an interface between the
light chain and heavy chain variable domains.

The term “variable™ refers to the fact that certain portions of the variable
domazins differ extensively in sequence among anfibodies and are used in the binding
and specificity of each particular antibady for its particular antigen. However, the
variability is not evenly distributed throughout the variable domains of antibodies. Tt
is concentrated in three segmenta called hypervariable regions both in the light chain
and the heavy cham variable domaing. The more highly conserved portions of
vanizble domains are called the framework regions (FRs). The variable domeins of
native heavy and light ¢hains each comprise four FRs, largely adopting & 13-shest
confignration, commected by three hypervariable regions, which form loops
conncoling, and in some cases forming part of, the B -sheel stuchue. The
hypervariable regions in each chain are held together in close proXimity by the FRs
and, with the hypervariable regions from fhe other chain, contribute {0 the formation
of the andigen-binding site of aniibodies (see Kabat of al, Sequences of Proteins of
Immunological fnterest, 5th Cd. Public Healih Service, National Institutes of Health,
Bethesda, MD. (19913). The constant domsins are not involved directly in binding an
antibody to an antigen, but exhibit varions effector functions, such as pariteipation of
the antibody in antibody dependent cellular extatoxicity (ADCC).

Papain digestion of antibodies producey two identical antigen-binding
fragments, called “Fab” fragments, each with a single antipen-binding site, and a
residuat “Fe” fragment, whosc name teflects its ability to erystallize readily. Pepsin
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freutnient yiskds an F(ab™)2 fragrment that has two untigen-binding sites and is still
capable of cross-linking anhgen. '

“Fv™ is the minimum antibody fragment which contains a complete antigen-
recognition and antigen-binding site, This region consists of a dimer of one heavy
¢hain and ene light chain varjzble domain in tight, non-covalent association. 1t is in
this configuration that the three hypervaniable regions of each variable domain
imteract to define an antigen-binding site on the surface of the VH-VL dimer
Collectively, the six hypervariable regions confer antigen-binding spacificity 1o tha
antibody. However, even & single vatiable domain {or half of an Fv comprising enfy
three hypervariable regions apecific for an antigen) has the ability to recognize and
bind antigen, although at a lower affinity than the entire binding site.

The Fab fragment also containg the constant domain of the light chain and the
first constant domain {CHI) of the heavy chain. Fah’ fragments differ from Fab
frugments by the addinon of a few resklues at the carboxy termines of the heavy chain
CHI domain including one or more cysteines from the antibody hinge region
Fab’-SH is the designation herein for Fab® in which the cysteine residue(s} of the
constant domains bear at lcast one free thiol growp. F(ab’)Z antibody fragments
originally were prodnced as pairs of Fab’ fragments which have hinge cysteines
between them. Other chemical couplings of antibody fragiments are also known.

The “light chains” of antibodies (immunoglobuling) from any vertebrate
species can be assigned fo one of twa clearly distint types, called kappa and lambda,
based on the aming 2cid sequences of theit constant Jomains,

Depending on the amino acid sequence of the constant domain of their heavy
chans, antibodies can be assjgned to different classes. There are five majos classes of
intact antibodies: IgA, IgD, IgE, IgG, and 1gM, and several of these may be frther
divided into subclasses (isotypes), .., G, IpG2Z, 1pG3, TgG4, TgA, and lgA2. The
heavy-chain constant domains fhat correspond to the different classes of antibodies
are called alpha, delfa, epsilon, gamma and mu, respectively, Preferably, the

. keavy-chain constant domatins will coniplete the gamma-1, gatoma-2, gamng-3 and
ganima-4 constant region. Preferably, these constant domains will also comprise
ruedifications 10 enhance antibody stability such as the P and B modification dis¢losed
in T1.8. Patent No. 6,011,138 incorporated by reference in itg entirety herein. The '
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subunit structures and three dimepsional configurations of different classes of
immunoglobulins are well known.

“Single-chain Fv” or “scFv” antibody fragments comprise the VH and VL
domains of antibody, wherein these domains are present in a single polypeptide chain.
Preferably, the Fv polypeptide further comprises a polypeptide linker between the VH
and VL domains which enables the scFv to form the desired struclure for antigen
binding. For a review of scFv see Pluckthun in The Pharmacology of Monoclonal
Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York, pp.
269-315 (1994),

The term “diabodics™ refers to small antibody fragments with two
antigen-binding sites, which fragments comprise a heavy-chain variablc domain (VH)
connected to a light chain variable domain (VL) in the same polypeptide chain (VH -
VL). By using a linker that is too short to allow pairing between the two domains on
the same chain, the domains are forced to pair with the complementary domains of
another chain and create two antigen-binding sites. Diabodies are described more
ﬂllly in, for example, EP 404,097, WO 93/11161; and Hollinger er al., Proc. Natl.
Acad. Sci. USA, 90:6444-6448 (1993).

The term *“monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antihodies, i.e., the individual
antibodies comprising the population are identical except for possible naturaily
occurring mutations that may be present in minor amounts. Monoclonal antibodies
are highly specific, being directed against a single antigenic site. Furthermore, in
contrast to conventional (polyclonal) antibody preparations which typically include
different antibodies directed against different determinants (epitopes), each
monoclonal antibody is directed against a single determinant on the antigen. In
addition to their specificity, monoclonal antibodies are advantageous in that they are
synthesized by the hybridoma culture, uncontaminated by other immunogiobulins.
The modificr “raonoclonal” indicates the character of the antibody as being obtained
from a substantialiy homogéneous ﬁo;iluz{tion of antibodies, and is not to be construed
as requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used irt accordance with the present invention may be
made by the hybridoma method first described by Kohler ef ul,, Nuture, 256:495

37
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(1975), or may be made by recombinant DNA methods (see, e.g., U.S. Patent No.
4,816,567). The “monoclonal antibodies” may also be isolated from phage antibody
libraries using the techniques described in Clackson er al., Nature, 352:624-628
(1991) and Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.

The monoclonal antibodies herein specifically include “chimeric” antibodics
(immunoglobulins) in which a portion of the heavy and/or light chain is identical with
or homologous to corresponding sequences in antibodies derived from a particular
species or belonging to a particular antibody class or subclass, white the remainder of
the chains is identical with or homologous to corresponding sequences in antibodies
derived from another species or belonging to another antibody class or subclass, as
well as fragments of such antibodies, so long as they exhibit the dcsired biological
activity (U.S. Patent No. 4,816,567; Morrison ¢! al., Proc. Natl. Acad. Sci. USA,
81:6851-6855 (1 984.)). Chimeric antibodies of interest hercin include “primatized”
antibodies comprising variable domain antigen-binding sequences derived from a
non-human primatc (e.g. Old World Monkey, Ape, ctc.) and human constant region
sequences.

“Humanized” forms of non-human fe.g., murine) antibedics are chimeric
antibodies that contain minimal sequence derived from non-human immunoglobulin.
For the most part, humanized antibodies are human immunoglobulins (recipicnt
antibody) in which residucs from a hypervariable region of the recipient are replaced
by residues from a hypervariable region of a non-human species (donor antibody)
such as mouse, rat, rabbit or nonhuman primate having the desired specificity,
affinity, and capacity, In somc instances, framework region (FR) residues of the
human immunoglobulin arc replaced by corresponding non-human residues.
Furthermore, humanized antibodies may comprise residues that are not found in the
rccipient antibody or in the donor antibody. These modifications are made to further
refine antibody performance. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable loops correspond to those of a non-human
immunoglobulin and all or substantially all of the FRs are those of a human
immunoglobulin sequence. The humanized antibody optionally also will comprise at

least a portion of an immunoglobulin constant region (Fc), typically that of a human
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immunoglobulin. For further details, see Jones er al., Nature 32 1:522-525 (1986);
Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol.
2:593-596 (1992).

The term “hypervariable region” when used herein refers to the amino acid
residues of an antibody which are responsible for antigen-binding. The hypervariable
region comprises amino acid residues from a “complementarity determining region”
or “CDR" (e.g. residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in the light chain
variable domain and 31-35 (H1), 50-65 (H2) and 95-102 (H3) in the heavy chain
variable domain; Kabat ez al., Sequences of Proteins of Immunological fnterest, 5th
Ed. Public Health Service, National Institutes of Health, Bethesda, MD (1991)),
and/or those residues from a “hypervariable loop” (e.g. residues 26-32 (L1), 50-52
(L2) and 91-96 (L3) in the light chain variable domain and 26-32 (H1), 53-55 (H2)
and 96-101 (H3) in the heavy chain variable domain; Chothia and Lesk. J. Mol. Biol.
196:901-917 (1987)). “Framework™ or “FR” residues are those variable domain
residues other than the hypervariable region residues as hercin defined.

An antagonist “which binds” an antigen of interest, e.g. a B cell surface
marker, is one capable of binding that antigen with sufficient affinity such that the
antagonist is useful as a therapeutic agent for targeting a cell, i.e. a B cell, expressing
the antigen.

An “anti-CD20 antibody’ herein is an antibody that specifically binds CD20
antigen, preferably human CD20, having measurable B cell depleting activity,
preferably having at least about 10% the B ccli depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety), when
administered in the same amount and conditions as RITUXAN®.

An “anti-CD22 antibody” herein 18 an antibody that specifically binds CD22
antigen, preferably human CD22, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (sec
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety), when
administered in the samc amount and conditions as RITUXAN®.

An “anti-CD19 antibody™ herein is un antibody that specifically binds CD19
antigen, preferably human CD19, having mcasurable B cell depleting activity,

3
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preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety), when
administered in the same amount and conditions as RITUXAN®.

An “anti-CD23 antibody™ herein is an antibody that specifically binds CD23
antigen, preferably human CD?23, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by refercnce herein in its entirety), when
administered in the same amount and conditions as RITUXAN®.

An “anti-CD37 antibody” herein is an antibody thal specifically binds CDB’/:
antigen, preferably human CD37, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its cntirety), when
administered in the same amount and conditions as RITUXAN®.

An “anti-B7 antibody” herein is an antibody that specifically binds B7.1, B7.2
or B7.3, most prcferably human B7.1. Preferably this antibody will specifically
inhibit B7/CD28 interactions and morc preferably inhibit B7.1/CD28 interactions and
will not substantially inhibit B7/CTLA-4 interactions. Even more preferably, the anti-
B7.1 antibody will be one of the specific antibodies described in U.S. Patent
6,113,898, incorporated by reference in its entirety herein.

An “anti-CD40L antibody” is an antibody that specifically binds CD40L (also
known as CD154, gp39, TBAM), preferably one having agonistic activity. A
preferred anti-CD40L antibody is one having the specificity of a humanized antibody
disclosed in 1U.S. Patent No. 6,011,358 (assigned to IDEC Pharmaceuticals
Corporation), incorporated by reference in its entirety herein.

An “anli-CD4 antibody” i1s one that specifically binds CD4, preferably human
CN4, more preferably a primatized or humamzcd anti-C4 antibody, preferably a
human gamma 4 anti-human CD4 antibody.

An “anti-CD40 antibody” is an antibody that specifically binds CD40,
preforably human CD40, such as those disclosed in U.S. Patent 5,874,085, 5,874,082,
3,801,227, 5,674,442, and 5,667,165, all of which are incorporated by reference

herein.
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Preferably, both the B cell depleting antibody and the immunorcgulatory
antibod& will contain buman constant domains. Suitable antibodies may include
IgG1, 1gG2, 1gG3 and 1gG4 isotypes.

Specific examples of antibodies which bind to CD20 antigen include:
“rituximab” (“RITUXAN®") (US Patent No. 5,736,137, expressly incorporated
berein by reference); yttrium-[{90]-1abeled 2B8 murine antibody “Y2B8” (US Patent
No. 5,736,137, expressly incorporated herein hy reference); murine IgG2a “B1”
optionally labeled with 1311 antibody (BEXXAR™) (U.S. Patent No. 5,595,721,
expressly incorporated herein by reference); murine monoclonal antibody “1F5™
(Press et al. Blood 69(2):584-591 (1987); and “‘chimeric 2H7” antibody (U.S. Patent
No. 5,677,180, expressly incorporated herein by reference).

Specific examples of antibodies which bind CD22 include Lymphocide™
reported by Immunomedics, now in clinical trials for non-Hodgkin’s lymphoma.
Examples of antibodies that bind B7 antigen include the B7 antibody reported U.S.
Patent No. 5,885,577, issued to Linsley et al., the anti-B7 antibody reported in U.S.
Patent No. 5,869,050, issued to DeBoer et al., and assigned to Chiron Corporation,
and the primatized® anti-B7.1 (CD80) antibody disclosed in U.S. Patent No.
6,113,198 to Anderson ct al., all of which are incorporated by reference in their
enlirety.

Preferred examples of antibodies that bind CD23 include the primatized®
antibodies specific to human CD23 reporicd by Reff er al, in U.S. Patent 6,011,138,
issued on July 4, 1599, co-assigned to IDEC Pharmaceuticals Corp. and Seikakagu
Corporation of Japan. Other anti-CD23 antibodics and antibody fragments include
those rcported by Bonnefoy ef al., No. 96 12741; Rector et al. J. Immunol.
55:481-488 (1985); Flores-Rumeo ef al. Science 241:1038-1046 (1993), Sherr ef al.
J. Imnnmol., 142:481-489 (1989); and Pene et al, PNAS, USA 85:6820-6824 (1988).
Such antibodics are reportedly uscful for treatment of allergy, autoimmune diseases,
and inflammatory discases.

The terms “rituximab” or “RITUXAN®"” herein rcfer to the genctically
enginecred chimeric murine/human monoclonal antibody directed against the CD20
antigen and designated “C2B8" in US Patent No. 5,736,B7, expressly incorporated

herein by reference. The antibody is an JgGI kappa immunoglobulin containing
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murine light and heavy chain variable region sequences and buman constant region
sequences. Rituximab has a binding affinity for the CD20 antigen of approximately
8.0nM.

An “isolated” antagonist is one which has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of
its patural environment are materials which would interfere with diagnostic or
therapeutic uses for the antagonist, and may include enzymes, bormones, and other
proteinaceous or nonproteinaceous solutes. In preferred cmbodiments, the antagonist
will be purified (1) to greater than 95% by eight of anlagonist as determined by the
Lowry method, and most preferably more than 99% by weight, (2) to a degree
sufficient to obtain at least 15 residues of N-terminal or internal amino acid scquence
by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under
reducing or ponreducing conditions using Coomassie biue or, preferably, silver stain.
Isolated antagonist includes the antagonist in site within recombinant cells since at
least one component of the antagonist’s natural environment will not be present,
Ordinarily, however, isolated antagonist will be prepared by at least one purification
step.

“Mammal” for purposes of treatment refers to any animal classified as a
mammal, including humans, domestic and farm animals, and zoo, sports, or pet
animals, such as dogs, horscs, cats, cows, ¢ic. Preferably, the mammal is human.

“Treatment” refers to both therapeutic treatment and prophylactic or
preventative measures. Those in need of treatment include those already with the
disease or disorder as wcll as those in which the disease or disorder is to be prevented.
Hence, the mammal may have been diagnosed as having the disease or disorder or
may be predisposed or susceptible to the disease.

The cxpression “therapcutically effective amount” refers to an amount of the
antagonist which is effective for preventing, ameliorating or treating the autoimmune
disease in question.

The term “lumunosuppressive agent” as used herein for adjunct therapy refers
to substances that act to suppress or mask the immune system of the mammal being
treated herein. This would include substances that suppress cytokine production,

downregulate or suppress self-antigen expression, or mask the MHC antigens.
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Examples of such agents include 2-amino-6-aryl-5-substituted pyrimidines (scc U.S.
Pat. No. 4,665,077, the disclosure of which is incorporated herein by reference),
azathioprine; cyclophosphamide; bromocryptine; danazol; dapsone; glutaraldehyde
(which masks the MHC antigens, as described in U.S. Pat. No. 4,120,649);
anti-idiotypic antibodies for MHC antigens and MHC fragments; cyclosporin A;
steroids such as glucocorticosteroids, e.g., prednisone, methylprednisolone, and
dexamethasone; cytokine or cytokine receptor antagonists including anti-interferon-cy,
f3- or &-antibodies, anti-tumor necrosis factor-a antibodies, anti-tumor necrosis
factor-@ antibodies, anti-interlcukin-2 antibodies and anti-IL-2 receptor antibodies;
anti-LFA-1 antibodies, including anti-CD 1 1a and anti-CD 18 antibodics; anti-L3T4
antibodies; heterologous anti-lymphocyte globulin; pan-T antibodies, preferably
ant1-CD3 or anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding
domain (WO 90/08187 published 7/26/90), streptolanase; TGF-8; streptodornase,;
RNA or DNA from the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell
reccptor (Cohen et al., U.S. Patent No. 5,114,721); T-cell receptor fragments (Offner
ef al., Science, 251: 430-432 (1991); WO 90/11294, laneway, Nature, 341: 482
(1989); and WO 91/01133); and T cell receptor antibodies (EP 340,109) such as
T10BS.

The term “cylotoxic agent” as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is intended
to include radioactive isotopes (e.g. At211 1131 1125 Y90 Re 186 Re 1g8 sM153
Bi212 p32 and radioactive isotopes of I.u), chemotherapeutic agents, and toxins such
as small molccule foxins or enzymatically active toxins of bacterial, fungal, plant or
animal origin, or fragments thereof.

A “chemotherapcutic agent” is a chemical compound useful in the treatment
of cancer. Examples of chemotherapeutic agents include alkylating agents such as
thiotepa and cyclosphosphamide (CY TOXAN™); alkyl sulfonates such as busulfan,
improsulfan and piposulfan; aziridines such as benzodopa, carboquone, meturcdopa,
and uredopa; cthylenimines and methylamelamines including altretamine,
triethylenemelamine, trictylenephosphoramide, triethylenethiophosphaoramide and
trimethylolomelamime nitrogen mustards such as chiorambucil, chlornaphazine,

cholophosphamide, cstrmnustiﬁe, ifosfamide, mechlorethamine, mechlorethamine
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oxidc hydrochloride, melphalan, novembichin, phenesterine, prednimustine,
trofosfamude, uracil mustard; nitrosureas such as carmustine, chlorozotocin,
fotemustine, lomustine, nimustine, ranimustine; antibiotics such as aclacinomysins,
actinomycin, authramycia, azaserine, bleomycins, cactinomycin, calicheamicin,
carabicin, carminomycin, carzinophilin, chromomycins, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin, epirubicin, esorubicin,
idarubicin, marcellomycin, mitomycins, mycophenolic acid, nogalamycin,
olivomycins, peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin;
anti-metabolitcs such as methotrexate and 5-fluorouracil (5-FU); folic acid analogues
such as dénoptcrin, methotrexale, pieropterin, trimetrexate; purinc analogs such as
fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine,
doxifluridine, cnocitabine, floxuridine, 5-FU; androgens such as calusterone,
dromostanolone propionate, epitiostanol, mepitiostanc, testolactone; anti-adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic
acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcing; diaziquone;
elfornithine; clliptinium acetate; eloglucid; gallium nitrate; hydroxyurea; lentinan;
lonidamine; mitoguazone; mitoxanirone; mopidamol; nitracrine; pentostatin;
phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK®;
razoxane; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,
2°,2”-trichlorotriethylamine; urethan; vindesine; dacarbazine; mannomustine;
mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C”);
cyclophosphamide; thiotepa; taxoids, e.g. paclitaxcl (TAXOL®, Bristol-Myers
Squibb Oncology, Princeton, NJ) and doxetaxel (Taxotere, Rhone-Poulenc Rorer,
Antony, France); chlorambucil; gemcitabine; 6-thioguanine; mercaptopurinc;
methotrexate; platinum analogs such as cisplatin and carboplatin; vinblastine;
platinum,; etoposide (VP-16); ifosfamide; mitomycin C; mitoxantrone; vincristine;
vinorelbine; navelbine; novantrone; teniposide; daunomyein; aminopterin; xeloda;
ibandronate; CPT11; topoisomerase inhibitor RFS 2000; difluoromethylomnithine

(DMFOQ); retinoic acid; esperamicins; capecitabine; and pharmaccutically acceptable
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salts, acids or derivatives of any of the above. Also included in this definition are
anti-horraonal agents that act to regulate or inhibit hormone action on tumors such as
anti-estrogens including for example tamoxifen, raloxifenc, aromatase inhibiting
4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone,
and toremifene (Fareston); and antiandrogens such as flutamide, nilutamide,
bicalutamide, lcuprolide, and goserolin; and pharmaceutically acceptable salts, acids
or derivatives of any of the above.

The term “cytokine” is a generic term for proteins released by one cell
population which act on another celi as intercellular mediators. Examples of such
cytokines are lymphokines, monokines, and traditional polypeptidc hormones.
Included among the cytokines are growth hormone such as human growth hormone,
N-mcthionyl human growth hormone, and bovine growth hormone; parathyroid
hormone; thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycoprotein hormones
such as follicle stimulating hormone (FSH), thyroid stimulating hormone (TSH), and
luteinizing hormone (1.H); hepatic growth factor; fibroblast growth factor; prolactin;
placental lactogen; tumor necrosis factor-c and -B; mullerian-inhibiting substancc;
mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial growth
factor; integrin; thrombopoietin (TPO); nerve growth factors such as NGF-13;
platelet-growth factor; transforming growth factors (TGFs) such as TGF-o and
TGF-B; insulin-like growth factor-I and -11; erythropoietin (EPO); osteoinductive
factors; interferons such as interferon-c, -B, and -y; colony stimulating factors (CSFs)
such as macrophage-CSF (M-CSF); granulocytemacrophage-CSF (GM-CSF); and
granulocyte-CSF (G-CSF); interleukins (LLs) such as IL-t, [L-la, IL-2, IL-g, 1L-4,
I.-5, IL-6, IL-7, TL-8, 1L-9, TL-11, IL-12, IL-15; a tumor necrosis factor such as
TNF-o or TNF-f; and other polypeptide factors including LIF and kit ligand (KL).
As used herein, the term cytokine includes proteins from natural sources or from
recombinant cell culture and biologically active equivalents of the native sequence
cytokines.

The term “prodrug™ as used in this application refers 1o a precursor or
derivative form of a pharmaceutically active substance that is less cytotoxic to tumor

cells comparcd to the parent drug and is capable of being cnzymatically activated or
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converted into the more active parent form. See, e.g., Wilman, “Prodrugs in Cancer
Chemotherapy,” Biochemical Society Transactions, 14, pp. 375-382, 615th Meeting
Belfast (1986) and Stella et al,, “Prodrugs: A Chemical Approach to Targeted Drug
Delivery,” Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana
Press (1985). The prodrugs of this invention include, but are not hmited to,
phosphate-containing prodrugs, thiophosphatc-containing prodrugs, sulfate-containing
prodrugs, peptide-containing prodrugs, D-amino acid-modified prodrugs,
glycosylated prodrugs, 13-lactam-containing prodrugs, optionally substituted
phenoxyacctamide-containing prodrugs or optionally substituted
phenylacetumide-containing prodrugs, 5-fluorocytosine and other 5-fluorouridine
prodrugs which can be converted into the more active cvtotoxic free drug. Examples
of cytotoxic drugs that can be dcrivatized into a prodrug form for use in this invention
mnclude, but are not limited to, those chemotherapeutic agents described above.

A “liposome” is a small vesicle composed of various types of lipids,
phospholipids and/or surfactant which is useful for dclivery of a drug (such as the
antagonists disclosed hercin and, optionally, a chemotherapeutic agent) to a mammal.
The components of the liposom(;, are commonly arranged in a bilayer formation,
similar to the lipid arrangement of biological membranes.

The term “package insert” is used to refer to instructions customarily included
in commercial packages of therapeutic products, that contain information about the
indications, usage, dosage, administration, contraindications and/or warnings
concerning the use of such therapeutic products.

H. Production of Antibodies

The methods and articles of manufacture of the prescnt invention use, or
incorporate, an antibody that has immunoregulatory activity, e.g. anti-B7, anti-CD40L
or anti-CD40, and an antibody that binds to a B cell surface marker having B
depleting activity. Accordingly, methods for generating such antibodies will be
described herein.

The molecule to be used for production of, or.screening for, antigen(s) may be,
e.g., a soluble form of the antigen or a portion thereof, containing the desircd epitope.
Alternatively, or additionally, cells expressing the antigen at their cell surface can be

used to generate, or screen for, antagonist(s). Other forms of the B cell surface

Y-
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marker useful for generating antagonists will be apparent to those skilled in the art.
Suitable antigen sources for CD40L, CD40, CD19, CD20, CD22, CD23, CD37 and
B7 (7.1 or B7.2) antigen for producing antibodies according to the invention are
well known.

Preferably, the CD40L antibody or anti-CD40L antibody will be the
humanized anti-CD40L antibody disciosed in U.S. Patent 6,001,358, issued on June
14, 1999, and assigned to IDEC Pharmaceuticals Corporation.

While a preferred CD40L antagonist is an antibody, antagonists other than
antibodies are contemplated herein. For example, the antagonist may comprise soluble
CD40, a CDA40 fusion protein or a small molecule antagonist optionally fused to, or
conjugated with, a cytotoxic agent (such as thosc described herein). Libraries of small
moiecules may be screcned against the B cell surface marker of interest herein in
order to identify a small molecule which binds to that antigen. The small molccule
may further be screencd for its antagonistic properties and/or conjugated with a
cytotoxic agent. ’

The antagonist may also be a peptide generated by raﬁo'hal design or by phage
display (W098/35036 published 13 August 1998), for example. In one embodiment,
the molccule of choice may be a “CDR mimic” or antibody analogue designed based
on the CDRs of an antibody, for example. While the peptide may be antagonistic by
itself, the peptide may optionally be fused to a cytotoxic agent or to an
immunoglobulin Fc region (e.g., so as to confer ADCC and/or CDC activity on the
peptide).

A description follows as to exemplary techniques for the production of the
antibody antagonists used in accordance with the present invention.

(i) Polyclonal antibodies

Polyclonal antibodies are preferably raised in animals by multiple
subcutaneous (sc) or intraperitoneal (ip) injections of the relevant antigen and an
adjuvant. It may be useful to conjugate the relevant antigen to a protein that is
immunogenic in the species to be immunized, e.g., keyhole limpct hemocyanin, serum
albumin, bovine thyroglobulin, or soybean trypsin inhibitor using 4 bifunctional or
derivatizing agent, for example, maleimidobenzoy] sulfosuccinimide ester

(conjugation through cysteine residues), N-hydroxysuccinimide (through lysine
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residues), glutaraldehyde, succiic anhydride, SOC I, or R'N=C=NR, where R and R’
are diffcrent alkyl groups.

Animals are immunized against the antigen, immunogenic conjugates, or
derivatives by combining, ¢.g. 100 pg or 5 pg of the protein or conjugate (for rabbits
or mice, respectively) with 3 volumes of Freund’s complete adjuvant and injecting the
solution intradermally at multiple sites. One month later the animals are boosted with
175 to 1/10 the original amount of peptide or conjugate in Freund’s complete adjuvant
by subcutancous injection at multiple sites. Seven to fourteen days later the amimals
are bled and the serum is assayed for antibody titer. Animals are boosted until the titer
plateaus. Preferably, the animal is boosted with the conjugate of the same antigen, but
conjugated 1o a different protein and/or through a different cross-linking reagent.
Conjugates also can be made in recombinant cell culture as protein fusions. Also,
aggregating agents such as alum are suitably used to enhance the immunc response.

(i) Monoclonal antibodies

Monoclonal antibodies are obtained from a population of substantially
homogeneous antibodies, i.¢., the individual antibodies comprising the population are
identical except for possible naturally occurring mutations that may be present in
minor amounts. Thus, the modifier “monoclonal” indicates the character of the
antibody as not being a mixture of discrete antibodies.

For example, the monoclonal antibodies may be made using the hybridoma
method first described by Kohler et al., Nature, 256:495 (1975), or may be made by
recombinant DNA methods (U.S. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate host animal, such as a
hamster, is immunized as herein above described to elicit lymphocytes that produce or
are capable of producing antibodies that will specifically bind to the protein used for
immunization. Alternatively, lymphocytes may be immunized ir vitro. Lymphocytes
then are fused with myeloma cells using a suitable fusing agent, such as polyethylene
glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma celis thus prepared are seeded and grown in a suitable culture
medium that preferably contains one or more substances thut inhibit the growth or

survival of the unfused, parental myeloma cells. For example, if the parental myeloma
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cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or
HPRT), the culture medium for the hybridomas typically will include hypoxanthine,
aminopterin, and thymidine (HAT medium), which substances prevent the growth of
HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficicntly, support stable
high-level production of antibody by the sclected antibody-producing cells, and are
scnsitive to a medium such as HAT medium. Among these, preferred myeloma cell
lines are murine myeloma lines, such as those derived from MOPC-21 and MPC-11
mouse tumors available from the Salk Institutc Cell Distribution Center, San Diego,
California USA, and SP-2 or X63-Ag8-653 cells available from the American Type
Culture Collection, Manassas, Virginia, USA. Human myeloma and mouse-human
hetcromyeloma cell lincs also have been described for the production of human
monoclonal antibodies (Kozbor, .J. Immunol., 133:300 1 (1984); Brodeur et al.,
Monoclonal Antibody Production Technigues and Applications, pp. 51-63 (Marcel
Dckker, Inc., New York, 1987)).

Culture medium in which hybridoma cells are growing is assayed for
production of monoclonal antibodies directed against the antigen. Preferably, the
binding specificity of monoclonal antibodics produced by hybridoma cells is
determined by immunoprecipitation or by an in vitro binding assay, such as
radioimmunoassay (RIA) or enzyme-hinked immunoabsorbent assay (ELISA).

The binding affinity of the monoclonal untibody can, for example, be
determined by the 30 Scalchard analysis of Munson et al., Anal. Biochem., 107:220
(1980).

Afier hybridoma celis are identificd that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution
procedurcs and grown by standard methods (Goding, Monoclonal Antibodies:
Principles and Pracrice, pp.59-103 (Academic Press, 1986)). Suitable culture media
for this purpose include, for example, D-MEM or RPML-1640 medium. In addition,
the hybridoma cells may be grown in vivo as ascites tumors in an animal,

The monaclonal antibodies sccreted by the subclones are sumitably separated

from the culture medium, ascites fluid, or scrum by conventional immunoglobulin
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purification procedures such as, for example, protein A-Sepharose, hydroxylapatite
chromatography, gel electrophoresis, dialysis, or affinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced
using conventional procedures (e.g., by using oligonucleotide probes that are capable
of binding specifically to genes encoding the heavy and light chains of murine
antibodics). The hybridoma cells serve as a preferred source of such DNA. Once
isolated, the DNA may be placed into expression vectors, which are then transfected
into host cells such as E. coli cells, simian COS cells, Chinese Hamster Ovary (CHO)
cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to
obtain the synthesis of monoclonal antibodies in the recombinant host cells. Review
articles on recombinant expression in bacteria of DNA encoding the antibody include
Skerra et al., Curr. Opinion in Immunol., 5:256-262 (1993) and Pluckthun, Immunol.
Revs., 130:151-188 (1992).

In a further embodiment, antibodies or antibody fragments can be isolated
from antibody phage libraries generated using the techniques described in McCafferty
et al., Nature, 348:552-554(1990). Clackson et al., Naiure, 352:624-628 (1991) and
Marks et al., J. Mol. Biol., 222:581-597 (1991) describe the isolation of murine and
human antibodies, respectively, using phage librarics. Subsequent publications
describe the production of high affinity (nM range) human antibodics by chain
shuffling (Marks ez al., Bio/Technoiogy, 10:779-783 (1992)), as well as combinatorial
infection and in vivo recombination as a strategy for constructing very large phage
libraries (Watethouse et al., Nuc. Acids. Res., 21:2265-2266 (1993)). Thus, these
techriques are viable alternatives to traditional monoclonal antibody hybridoma
techniques for isolation of monoclonal antibodies.

The DNA also may be modified, for example, by substituting the coding
sequence for human heavy- and light-chain constunt domains in place of the
homologous murine sequences (U.S. Patent No. 4,816,567; Mortison, et al., Proc.
Natl Acad. ScL USA, 81:6851 (1984)), or by covalently joining to the
immunoglobulin coding sequence all or part of the coding sequence for a
non-immuncglobulin polypeptide.

Typically, such non-immunoglobulin polypeptides are substituted for the

constant domains of an antibody, or they are substituted for the variable domains of
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one antigencombining sitc of an antibody to create a chimeric bivalent antibody
comprising one antigen-combining site having specificity for an antigen and anothcer
antigen-combining site having specificity for a different antigen. '

(iit) Humanized antibodies

Methods for humanizing non-human antibodies have been described in the art.
Preferably, a humanized antibody has onc or more amino acid residues introduced
into it from a source which is non-human. These non-human amino acid residues are
often referred to as “import” residues, which are typically taken from an “import” -
variabie domain. Humanization can bc essentially performed following the method of
Winter and co-workers (Jones ef al., Nature, 321:522-525 (1986); Riechmann et al.,
Nature, 332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by
substituting hypervariable region secquences for the corresponding sequences of a
human antibody. Accordingly, such “humanized” antibodies are chimeric antibodies
(U.S. Patent No. 4,816,567) wherein substantially less than an intact human variable
domain has been substituted by the corresponding sequence from a non-human
species. In practice, humanized antibodics are typically human antibodies in which
some hypervariable region residues and possibly some FR residues are substituted by
residues froin analogous sites in rodent antibodies.

The choice of human variable domains, both light and heavy, to be used in
naking the humanized antibodics is very important to reduce antigenicity. According
to the so-called “best-fit” method, the sequence of the variablc domain of a rodent
antibody is screened against the entire library of known human variable-domain
sequences. The human sequence which is closest to that of the rodent is then accepted
as the hwman framework region (FR) for thc humamzed antibody (Suns et al., J.
Immunol., 151:2296 (1993); Chothia ez al., J. Mol. Biol., 196:901 (1987)). Another
method uses a parficular framework regzion derived from the conscnsus sequence of
ail human antibodies of a particular subgroup of light or heavy chains. The same
framework may be used for several different humanized antibodies (Carter ez al.,
Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immunol., 151:2623
(1993)).

Tt is further important that antibodies be humanized with retention of high
affinity for the antigen and other favorable biological propenriies. To achieve this
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goal, according to a preferred method, humanized antibodies are prepared by a
process of analysis of the parental sequences and various conceptual humanized
products using three-dimensional models of the parcntal and humanized sequences.
Three- dimensional immunoglobulin models are commonly available and are familiar
to those skilled in the art. Computcr programs arc available which illustrate and
display probable threc-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely
role of the residues in the functioning of the candidate immunoglobulin scquence,
especially the analysis of residues that influence the ability of the candidate
immunogloebulin to bind its antigen.- In this way, FR residues can be selected and
combined from the recipient and import sequences so that the desired antibody
characteristic, such as increased affinity for the larget antigen(s), is achieved. In
general, the hypervariable region residues are directly and most substantially involved
m influencing antigen binding,

(iv) Human antibodies

As an alternative to humanization, human antibodies can be generated. For
example, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For example, it has been
described that the homozygous deletion of the antibody heavy-chain joining region
PH) gene in chimeric and germ-line mutant mice resuits in complete inhibition of
endogenous antibody production. Transfer of the human germ-line immunoglobulin
gene array in such germ line mutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., Jakobovits et ¢f., Proc. Mad. Acad. Sci.
USA, 90:255 1 (1993); Jakobovits et ¢l., Nature, 362:255-258 (1993); Bruggermann
et al., Year in immuno., 7:33 (1993); and U.S. Patent Nos, 5,591,669, 5,589,369 and
5,545,807.

Alternatively, phage display technology McCafferty et al., Nature
348:552-553 (1990)) can be used to produce human antibodies and antibody
fragments in vitro, {rom immunoglobulin variable (V) domain gene repertoires from
non-immunized donors. According to this technique, antibody V domain genes are

cloned in-frame into cither a major or minor coat protein gene of a filamentous

Y74
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bacteriophage, such as M13 or fd, and displayed as funclional antibody fragments on
the surface of the phage particle. Bccause the filamentous particle contains a
singfe—stranded DNA copy of the phage genome, selections based on the functional
properties of the antibody also result in selection of the gene cncoding the antibody
exhibiting those properties. Thus, the phage mimics some of the properties of the B
cell. Phage display can be performed in a variety of formats; for their review sce,
e.g.. Johnson, Kevin S. and Chiswell, David J., Current Opinion in Structural Riology
3:564-57 1 (1993). Scveral sources of V-gene segments can be used for phage
display. Clackson er al,, Nawre, 352:624-628 (1991) isolated a diverse array of
anti-oxazolone antibodies from a small random combinatorial library of V genes
derived from the spleens of immunized mice. A repertoire of V genes from
unimmunized human donors can be constructed and antibodies to a diversc array of
antigens (including self antigens) can be isolated esscntially following the techniques
described by Marks et al.,, J. Mol. Biol, 222:581-597 (1991), or Griffith et ai,, EMBO
J. 12:725-734 (1993), See also, U.‘S. Patent Nos. 5,565,332 and 5,573,905,

Human antibodies may also be generated by in vitro activated B cells (sec
U.S. Patent Nos. 5,567,610 and 5,229,275).

() Antibody fragments

Various techniques have been developed for the production of antibody
fragments. Traditionally, these frapments were derived via proteolytic digestion of
intact antibodies (see, e.g., Motimoto ef al., Journal of Biochemicul and Biophysical
Methods 24:107-117 (1992) and Brennan et al., Science, 229:81 (1985)). However,
these fragments can now be produced directly by recombinant host cells. For
example, the antibody fragments can be isolated from the antibody phage libraries
discussed above. Altematively, Fab’-SH fragments can be directly recovered from E.
coli and chemically coupled to form T'(ab’)2 fragments (Curter et al., Bio/Technology
10: 163-167 (1992)). According to another approach, F(ab’)2 fragments can be
isolated directly from recombinant host cell culture. Other techniques for the
production of antibody fragments will be apparcnt to the skilled practitioncr. In other
embodiments, the antibody of choice is a single chain Fv fragment (scFv). See WO
03/16185; U.S. Patent No. 5,571,894; and U.S. Patent No. 5,587,458. The antibody
fragment may also he 2 “linear antibody™, e.g., as described in U.S. Patent No.
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5,641,870, for example. Such linear antibody fragments may be monospecific or
bispecific.

(vi)  Bispecific antibodies

Bispecific antihodies are antibodies that have binding specificities for at least
two different epitopes. Exemplary bispecific antibodies may bind to two different
cpitopes of the B cell surfacc marker. Other such antibodies may bind a first B cell
marker and further bind a sccond B cell surface marker. Alternatively, an anti-B cell
marker binding arm may be combined with an arm which binds to a wiggering
molecule on a Jeukocyte such as a T cell receptor molecule (e.g. CD2 or CD3), or F¢
receptors for IgG (FeR), such as FcRI (CD64), FcRII (CD32) and FcRIII (CD16) so
as to focus cellular defense mechanisms to the B cell. Bispecific antibodies may also
be used to localize cytotoxic ugents to the B cell. These antibodics possess a B cell
marker-binding arm and an arm which binds the cytotoxic agent (e.g. saporin,
anti-interferon-a, vinca alkaloid, ricin A chain, mcthotrexate or radicactive isotope
hapten). Bispecific antibodies can be prepared as full length antibodies or antibody
fragments (e.g. F(ab)2 bispecific antibodies).

Methods for making bispccific antibodies are known in the art. Traditional
production of full length bispecific antibodies is bascd on the coexpression of two
immunoglobulin heavy chain-light chain pairs, where the two chains have different
specificities (Millstein et al., Nature, 305:537-539 (1983)). Because of the random
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas)
producc a potential mixture of 10 different antibody molecules, of which only one has
the correct bispecific structure. Purification of the correct motecule, which is usually
donc by affinity chromatography steps, is rather cumbersome, and the product yiclds
are low. Similar procedures are disclosed in WO 93/08829, and in Traunccker ef al.,
EMBO J., 10:3655-3659 (1991).

According to a different approach, antibody variable domains with the desired
binding specificities {antibody-antigen combining sitcs) are fused to immunoglobulin
constant domain sequences. The fusion preferably is with an immunoglobulin heavy
chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions.
It is prefcrred to have the first heavy-chain constant region (CHI) containing the site

necessary for light chain binding, present in at least one of the fusions. DNAs
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encoding the immunoglobulin heavy chain fusions and, if desired, the
immunoglobulin light chain, are inserted into separate expression vectors, and are
co-transfected into a suitable host organism. This provides for great flexibility in
adjusting the mutual proportions of the three polypeptide fragments in cmbodiments
when unequal ratios of the three polypeptide chains used in the construction provide
the optimum yields. It is, however, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the expression of at least
two polypeptide chains in equal ratios results in high yields or when the ratios are of
no parficular significance.

In a preferred embodiment of this approach, the bispecific antibodies are
composed of a hybrid immunoglobulin heavy chain with a first binding specificity in
one arm, and a hybrid immunoglobulin heavy chain-light chain pair (providing a
second binding specificity) in the other arm, It was found that this asymmetric
structurc facilitates the scparation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunoglobulin light
chain in only one half of the bispecific molecule provides for a facile way of
separation. This approach is disclosed in WO 94/04690. For further details of
generating bispecific antibodies sec, for example, Suresh ez af., Methods in
Enzymalogy, 121:210 (1986).

According to another approach described in U.S. Patent No. 5,731,168, the
interface between a pair of antibody molecules can be engineered to maximize the
percentage of heterodimers which are recovercd from recombinant cell culture. The
preferred intcrface comprises at least a part of the CH3 domain of an antibody
constant domain. In this method, one or more small amino acid side chains from the
interfacc of the first antibody molecule are replaced with larger side chains (e.g.
Lyrosine or tryptophan). Compensatory *“‘cavities” of identical or similar size to the
large side chains) are created on the interface of the second antibody molecule by
replacing Jarge amino acid side chains with smallcr ones (e.g. alanine or threonine).
This provides a mechanism for increasing the yield of the heterodimer over other
unwanted end-products such as homodimers.

Bispecific antibodics include cross-linked or “heteroconjugate™ antibodies. For

example, one of the antibodies in the heteroconjugate can be coupled to avidin, the
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other to biotin. Such antibodies have, for example, been proposed to target immune
system cells to unwanted cells (U.S. Patcnt No. 4,676,980), and for treatment of HIV
mfection (WO 91/00360, WO 92/200373, and EP 03089). Heteroconjugate
antibodies may be made using any convenient cross-linking methods. Suitable
cross-linking agents are well known in the art, and are disclosed in U.S. Patent No.
4,676,980, along with a number of cross-linking techniques.

Techniques for generating bispecific antibodies from antibody fragments have
also been described in the literature. For example, bispecific antibodies can be
prepared using chemical linkage. Brennan er al., Science, 229:81(1985) describe a
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab’)2
fragments. ‘These fragments are reduced in the presence of the dithiol complexing
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide
formation. The Fab’ fragments generated are then converted to thionitrobenzoate
(TNB) derivatives. One of the Fab’-TNB derivatives is then reconverted to the
Fab’-thiol by reduction with mercaptoethylamine and is mixed with an equimolar
amount of the other Fab’-TNB derivative 1o form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective immobilization
of enzymes.

Recent progress has facilitated the direct recovery of Fab’-SH fragments from
E. coli, which can be chemically coupled to form bispecific antibodies. Shalaby et al.,
J. Exp. Med., 175:2 17-225 (1992) describe the production of a fully humanized
bispecific antibody F(ab'); molecule. Each Fab’ fragment was separately secreted
from E. coli and subjected to directed chemical coupling in vitro to form the
bispecific antibody. The bispecific antibody thus formed was able to bind to cells
overexpressing the ErbB2 receplor and normal human T cells, as well as tnigger the
lytic activity of human cytotoxic iymphocytes against human breast tumor targets,

Various techniques for making and isolating bispecific antibody fraginents
directly from recombinant cell culture have also been described. For example,
bispecific antibodies have been produced using leucine zippers. Kostelny ef al., J.
DPnmunol. 148(5):1547-1553 (1992). The lcucinc zipper peptides from the Fos and
Jun proteins were linked to the Fab’ portions of two different antibodies by gene
fusion. The antibody homodimers were reduced at the hinge region lo form
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monomers and then re-oxidized to form the antibody heterodimers. This method can
also be utilized for the production of antibody homodimers. The “diabody”
technology described by Hollinger ef af., Proc. Natl. Acad. Sci. USA, 90:6444-6448
(1993) has provided an alternative mechanism for making bispecific antibody
fragments. The fragments comprise a heavy-chain variable domain (Vi) connected to
a light-chain variable domain (V) by a linker which is too short to allow pairing
between the two domains on the same chain. Accordingly, the Vir and Vi, domains of
one fragment are forced to pair with the complementary Vy, and Yy domains of
another fragment, thereby forming rwo antigen-binding sites. Another strategy for
making bispecific antibody fragments by the usc of single-chain Fv (sFv) dimers has
also been reported. See Gruber et al., J. Immunol., 152:5368 (1994),

Antibodies with more than two valencies are contemplated. For example,
trispecific antibodies can be prepared. Tutt et al. J. Immunol. 147: 60(1991).
1L Conjugates and Other Modifications of the Antagonist

The antagonist used in the methods or included in the articles of manufacture
herein 1s optionally conjugated to a cytotoxic agent.

Chemothcrapeutic agents useful in the generation of such antagonist-
cytotoxic agent conjugates have been described above.

Conjugates of an antagonist and on¢ or morc smal! molecule toxins, such as a
calicheamicin, a maytansine (U.S. Patent No. 5,208,020), a trichothene, and CC 1065
are also contemplated herein. In one preferred embodiment of the invention, the
anlagonisi is conjugated to one or more mayiansine moleculcs (e.g. about 1 to about
10 maytansine molecules per antagonist molecule). Maytansine may, for example, be
converted to May SS-Me which may be reduced to May-SH3 and reacted with
modificd antagonist (Charm et al. Cancer Research 52:127-131(1992)) to generaie a
maytansinoid-antagonist conjugate.

AMNernatively, the antagonist is conjugated to one or more calicheamicin
molecules. The calicheamicin family of antibiotics are capable of producing double
stranded IDNA breaks at sub-picomolar concentrations. Structural analogues of
calicheamicin which may be uscd include, but are not limited 10, 1", &', 3,

-acetyl-y,, PSAG and O') (Hinman ef af, Cancer Research 53:3336-3342 (1993)
and Lode et «l, Cancer Research 58: 2925-2928 (1998)).
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Enzymatically active toxins and fragments thereof which can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain
(from Pseudomonas aeruginosay, ricin A chain, abrin A chain, moedeccin A chain,
alpha sarcin, 4leurites fordii proteins, dianthin proteins, Phytolaca americana
proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin,
sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin,
enomycin and the tricothecenes. See, for example, WO 93/21232 published October
28, 1993.

The present invention further contemplates antagonist conjugated with a
compound with nucleolytic activity (e.g. a ribonuclease or a DNA endonuclease such
as a deoxyribonuclease; DNase).

A variety of radioactive isotopes are available for the production of
radioconjugated antagonists, Examples include AR TP TP Y90 Re'® REE
Sm'®, Bi*"?, P*? and radioactive isotopes of Lu.

Conjugates of the antagonist and cytotoxic agent may be made using a varicty
of bifunctional protein coupling agents such as N-succinimidyl- 3-(2-pyriyldithiol)
propionate (SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-l-carboxylate,
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl
adipimidate FICL), active esters (such as disuccinimidyl suberate), aldehydes (such as
glutarcldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediaminc),
bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine),
diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds
(such as 1,5-difluoro-2, 4-dinitrobenzenc). For example, a ricin immunotoxin ¢an be
prepared as described in Vitetta ez al. Science 238: 1098 (1987). Carbon-14-labeled 1
isothiocyanatobenzyl-3- methyldiethylene triaminepcntaacetic.acid (MX-DTPA) is an
exemplary chelating agent for conjugation of radionucleotide {o the antagonist. Sec
W094/11026. The linker may be a “cleavable linker” facilitating release of the
cytotoxic drug in the cell. For example, an acid-labile linker, peptidase-sensitive
linker, dimethyl linker or disulfide-containing linker (Charm et a/, Cancer Research
52:127-131 (1992)) may be vsed.

Alternatively, a fusion protein comprising the antagonist and cytotoxic agent

may be madc, e.g. by recombinant techniques or peptide synthesis.
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In yet another embodiment, the antagonist may be conjugated to a “receptor”
(such streptavidin) for utilization in tumor pretargeting wherein the antagonist-
receptor conjugate is administered to the patient, followed by removal of unbound
conjugate from the circulation using a clearing agent and then administration of a
“ligand” (e.g. avidin) which is conjugated to a cylotoxic agent (e.g. a
radionucleotide).

The antagonists of the present invention may also be conjugated with a
prodrug activating enzyme which converts a prodrug (e.g. a peptidyl
chemotherapeutic agent, see W081/01145) to an active anti-cancer drug. See, for
example, WO 88/07378 and U.S. Patent No. 4,975,278.

The enzyme component of such conjugates includes any enzyme capable of
acting on a prodrug in such a way so as to covert it into ils more active, cytoloxic
form.

Enzymes that are useful in the method of this invention include, but arc not
limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs
into free drugs; arylsulfatase useful for converting sulfate-containing prodrugs into
free drugs; cytosine deaminase useful for converting non-toxic5-fluorocytosine into
the anti-cancer drug, fluorouracil; proteases, such as serratia protease, thermolysin,
sublilisin, carboxypeptidases and cathepsins (such as cathepsins B and L), that are
useful for converting peptide-containing prodrugs into frec drugs;
D-alanylcarboxypeptidases, useful for converting prodrugs that contain D-amino acid
substituents; carbohydrate cleaving enzymes such as 13-galactosidase and
neuraminidase useful for converting glycosylated prodrugs into free drugs;
13-lactamase useful for converting drugs derivatized with 13-lactams into free drugs;
and penicillin amidases, such as penicillin V amidase or penicillin G amidase, useful
for converting drugs derivatized at their amine nitrogens with phenoxyacetyl or
phenylacetyl groups, respectively, into free drugs. Alternatively, antibodies with
enzymatic activity, also known in the art as “abzymes”, can bc used to convert the
prodrugs of the invention into free active drugs (see, e.g., Massey, Narure
328:457-458 (1987)). Anlagonist-abzyme conjugafes can be prepared as described
berein for delivery of the abzyme to a tumor cell population.
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Enzymes can be covalently bound to the antagonist by tcchniques well known
in the art such as the use of the heterobifunctional crosslinking reagents discussed
above. Alternatively, fusion proteins comprising at least the antigen binding region of
an antagonist of the invention linked to at least a functionally active portion of an
enzyme of the invention can be constructed using recombinant DNA techniques well
known in the art (see, e.g., Neuberger et al., Nature, 312:604-608 (1984)).

Other modifications of the antagonist are contemplated herein. For cxample,
the antagonist may be linked to one of a variety of nonproteinaccous polymers, e.g.,
polyethylene glycol, polypropylene glycol, polyoxyalkylenes, or copolymers of
polyethylenc glycol and polypropylene glycol.

The antibodics disclosed herein may also be formulated as liposomes.
Liposomes containing the antagonist are prepared by methods known in the art, such
as described in Epstein ef al,, Proc. Natl. Acad. Sci. US4, 82:3688 (1985); Hwang et
al., Proc. Natl Acad. Sci. USA, 77:4030 (1980); U.S. Pat. Nos. 4,485,045 and
4,544,545; and W097/38731 published October 23, 1997. Liposomes with enhanced
circulation time are disclosed in U.S. Patent No. 5,013,556.

Particularly uscful liposomes can be generated by the reverse phase
evaporation method with a lipid composition comprising phosphatidylcholine,
cholesterol and PEG derivatized phosphatidylethanolamine (PEG-PE). Liposomes are
extruded through filters of defined pore size to yield liposomcs with the desired
diameter. Fab” fragments of an antibody of the present invention can be conjugated to
the liposomes as described in Martin et al. J. Biol. Chem. 257:286-288 (1982) via a
disulfide interchange rcaction. A chemotherapeutic agent is optionally contained
within the liposome. Sce Gabizon et al. J.National Cancer Inst. 81(19)1484 (1989).

Amino acid sequence modification(s) of protein or peptide antagonists
described herein are contemplated. For example, it may be desirable to improve the
binding affinity and/or other biological properties of the antagonist. Amino acid
sequence variants of the antagonist are prepared by introducing appropriate nucleotidc
changes into the antagonist nucleic acid, or by peptide synthests. Such modifications
include, for example, deletions from, and/or insertions into and/or substitutions of,
residues within the amino acid scquences of the antagonist. Any combination of

deletion, inscrtion, and substitution is made to arrive at the final construct, provided
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that the final construct possesses the desired characteristics. The amino acid changes
also may alter post-translational processes of the antagonist, such as changing the
number or position of glycosylation sites.

A useful method for identification of certain residues or regions of the
antagonist that are preferred locations for mutagenesis is called “alanine scanning
mutagenesis” as described by Cunningham and Wells Science, 244:1081-1085 (1989).
Here, a residuc or group of target residues are identified (e.g, charged residues such
as arg, asp, his, lys, and gu) and replaced by a neutral or negatively charged amino
acid (most prcferably alanine or polyalanine) to affect the interaction of the amino
acids with antigen. Those amino acid locations demonsirating functional sensitivity
to the substitutions then are refined by introducing further or other variants at, or for,
the sites of substitution. Thus, while the site for introducing an amino acid sequence
variation is predetermined, the nature of the mutation per se need not be
predetermined. For example, to analyze the performance of a mutation at a given site,
ala scanning or random mutagenesis is conducted at the target codon or region and the
expressed antagonist variants are screened for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal
fusions ranging in length from one residue to polypeptides containing a hundred or
more residues, as well as intrascquenc.:e insertions of single or multiple amino acid
residues. Examples of terminal insertions include an antagonist with an N-terminal
methionyl residue or the antagonist fused (o a cytotoxic polypeptide. Other
insertional vanants of the antagonist molecule include the fusion to the N- or
C-tenminus of the antagonist of an enzyme, or a polypeptide which increases the
serurn half-life of the antagonist.

Another type of variant is an amino acid substitution variant, These variants
havce at least one amino acid residue in the antagonist molecule replaced by different
residue. The sites of greafest interest for substitutional mutagenesis of antibody
antagonists include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table | under the heading of
“proferred substitutions.” If such substitutions result in a change in biological

activity, then more substantial changes, denominated *'exemplary substitutions” in
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Table 1, or as further described below in refcrence to amino acid classes, may be

introduced and the products screened.

Table 1
Original Residue __ [Exemplary Substitutions _[Preferred Substitutions
IAla (A) al: lew; ile val
Arg (R) fys; gin; asn s
JAsn (N) gln; his; asp, lys; arg aln
Asp (D) ghy; asn glu
Cys (C) ser; ala ser
Gln (Q asn; glu asn
Glu (E) sp; gin asp
ly (G) ala ala
His (H) asn; gin; lys; arg rg
e(D leu; val; met; ala; eu
he; norleucine
u (L) norleucine; ile; val; ile
met; ala; phe
Lys (K) larg; gln; asn arg
Met (M) lew; phe; ile leu
he (F) leu; val; ile; ala; tyr T
o (P) ala ala
er (S) gthr thr
(T) ser er
p (W) Lyr; phe
Tyr (Y) trp; phe; thr; ser he
al (V) ile; Teu; met; phe; ieu
ala; norleucine

Substantial modifications in the biological properties of the antagonist are

accomplished by selecting substitutions that differ significantly in their effect on

maintaining (a) the stricture of the polypeptide backbone in the area of the

substitution, for example, as a sheet or helical conformation, (b) the charge or

hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain.

Naturally occurring residues are divided into groups based on common side-chain

properties:

(1) hydrophobic: norleucine, met, ala, val, leu, il¢;

(2) neutral hydrophiuic: cys, ser, thr;

(3) acidic: asp, glu;

(4) basic: asn, gln, his, lys, arg;
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(5) residues that influence chain orientation: gly, pro; and

(6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a member of one of
these classes for another class.

Any cysteine residue not involved in maintaining the proper conformation of
the antagonist also may be substituted, generally with serine, to improvc the oxidative
stability of the molecule and prevent aberrant crosslinking. Conversely, cysteine
bonds) may be added to the antagonist lo improve its stability (particularly where the
antagonist is an antibody fragment such as an Fv fragment).

A particularly prefei-red type of substitutional variant involves éubstituﬁng one
or more hypervariable region residues of a parent antibody (e.g. 2 humanized or
human antibody). Gencrally, the resulting variants selected for further development
will have improved biclogical properties relative to the parent antibody from which
they are generated. A convenient way for generating such substitutional variants is
affinity maturation using phage display. Briefly, several hypervariable region sites
(e.g. 6-7 sites) are mutated to generate all possible amino substitutions at each site.
The antibody variants thus generated are displayed in a monovalent fashion from
filamentous phage particles as fustons to the genc IlI product of M13 packaged within
each particle. The phage-displayed variants arc then screened for their biological
activity (e.g. binding affinity) as herein disclosed. In order to identify candidate
hypervariable region sites for modification, alanine scanning mutagenesis can be
performed to identified hypervariable region residucs contributing significantly to
antigen binding. Altematively, or in addition, it may be bencficial to analyze a crystal
structure of the antigen-antibody complex to identify conjuct points between the
antibody and antigen. Such contact residues and neighboring residues are candidates
for substitution according to the techniques elaborated herein, Once such varianis are
generated, the panel of variants is subjected to screening as described herein and
antibodies with superior properties in one or more relevant assa);s may be selected for
further development.

Another type of amino acid variant of the antagonist alters the original

glycosylation pattern of the antagonist. By altering is meant dcleting one or more
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carbohydrate moieties found in the antagonist, and/or adding one or more
glycosylation sites that are not present in the antagonist.

Glycosylalion of polypeptides is typically either N-linked or O-linked.
N-linked refers to the attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-
X-threonine, where X is any amino acid except proline, are the recognition sequences
for enzymatic attachment of the carbohydrate moiety to the asparagine side chain.
Thus, the presence of either of these tripeptide sequences in a polypeptide creates a
potential glycosylation site. O-linked glycosylation refers to the attachment of one of
the sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamineo acid, most
commonly seine or threonine, although 5-hydroxyproline or 5-hydroxylysine may
also be used.

Addition of glycosylation sites to the antagonist is conveniently accomplished
by altering the amino acid sequence such that it contains one or more of the
above-described tripeptide sequences (for N-linked glycosylation sites). The
alteration may also be made by the addition of] or substitution by, one or more seine
or threonine residues to the sequence of the original antagomst (for O-linked
glycosylation sitcs).

Nucleic acid molecules encoding amino acid sequence variants of the
antagonist are prepared by a variety of methods known in the art. These methods
includc, but are not hmited to, isolation from a natural source (in the casc of naturally
occurring amino acid sequence variants) or preparation by oligonucleotide-mediated
(or site-directed) mutagenesis, PCR mutagenesis, and cassettc mutagenesis of an
earlier prepared variant or a non-variant version of the antagonist.

It may be desirable to modify the antibodies uscd in the invention to improve
effector function, c.g. so as to enhance antigen-dependent cell-mediated cyotoxicity
(ADCC) and/or complement dependent cytotoxicity (CDC) of the antagonist. This
may be achieved by introducing one or more amino acid substitutions in an Fc region
of an antibody antagonist. Altcrnatively or additionally, cystcine residue(s) may be
introduced in the Fe region, thereby allowing interchain disulfide bond formation in
this region. The homodimeric antibody thus generated may have improved

internalization capability and/or increascd complement- mediated cell killing and
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antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med.
176:1191-1195 (1952) and Shopes, B. J. Immunol. 148:2918-2922 (1992).
Homodimeric antibodies with enhanced anti-tumor activity may also be prepared
using hetcrobifunctional cross-linkers as described in WolfY et al. Cancer Research
53:2560-2565 (1993). Alternatively, an antibody can be cngineered which has dual Fc
regions and may thercby have enhanced complement lysis and ADCC capabilities.
See Stevenson et al. Anti-Cancer Drug Design 3:2 19-230 (1989).

To increasc the serum half life of the antagonist, one may incotporate a
salvagc receptor binding cpitope into the antagonist (especiaily an antibody fragment)
as described in U.S. Patent 5,739,277, for example. As uscd herein, the term “salvage
receptor binding epitope” refers to an epitope of the Fc region of an IgG molecule
(e.g., 1gGl, 1gG2, 1gG3, or 1gG4) that is responsible for increasing the in vivo serum
half-life of the IgG molecule.

IV. Pharmaceutical Formulations

Therapeutic formulations comprising antagonists used in accordance with the
present invention are prepared for storage by mixing an antagonist having the desired
degree of purity with optional pharmaceutically acceptable carriers, cxcipients or
stabilizers (Remington ‘s Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)),
in the form of lyophilized formulations or aqucous solutions. Acceptable carriers,
excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations
employed, and include buffers such as phosphate, citrate, and other organic acids;
antioxidants including ascorbic acid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium chioride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl
parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol;
3-pentanol; and m~cresol); low molccular weight (lcss than about 10 residues)
polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharidcs,
and other carbohydrates including glucose, mannose, or dextrins; chelating agents
such as EDTA; sugars such as sucrose, mannito), trehalose or sorbitol; salt-forming

counter-ions such as sodium; metal complexes (e.g. Zn-protcin complexes); and/or

4
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non-ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol
(PEG). '

The immunoregulatory antibody or antibody fragment and the B cell depleting
antibody antagonist may be in the same formulation or in different formulations.
Administration can be concurrent or sequential, and is effected in sither order. Such
administralion may be effected by repeated administration of both antibodies, for a
protonged period of time.

Exemplary anti-CD20 antibody formulations are described in W098/56418,
expressly incorporated herein by reference. This publication describes a liquid
multidose formulation comprising 40 mg/mL rituximab, 25 mM acetate, 150 mM
trehalose, 0.9% benzy! alcohol, 0.02% polysorbate 20 at pH 5.0 that has a minimum
shelf lifc of two years storage at 2-8°C. Another anti-CD20 formulation of interest
comprises 10mg/mL rituximab in 9.0 mg/mL sodium chloride, 7.35 mg/mL sodium
citrate dihydrate, 0.7mg/niL polysotbate 80, and Sterilc Water for Injection, pH 6.5,

Lyophilized formulations adapted for subcutaneous administration are
described in W097/04801. Such lyophilized formulations may be reconstituted with a
suitable dilutent to a high protein concentration and the reconstituted formulation may
be administered subcutaneously to the mammal to be treated herein.

The formulation herein may also contain more than one active compound as
necessary for the particular indication being trcated, preferably those with
complementary activities that do not adversely affect each other. For example, it may
be desirable to further provide a chemotherapeutic agent, cytokine or
immunosuppressive agent (e.g. one which acts on T cells, such as cyclosporin or an
antibody that binds T cells, e.g. one which binds LFA-1). The effective amount of
such other agents depends on the amount of antagonist present in the formulation, the
type of diseasc or disorder or treatment, and other [actors discussed ubove. These are
gencrally used in the same dosages and with administration routes as used
hereinbefore or about from 1 to 99% of the heretofore employed dosages.

The active ingredients may also be entrapped in microcapsules prepared, for
example, by 30 coacervation techniques or by interfactal polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly- (methylmethacylate)

microcapsules, respectively, in colloidal drug delivery systems (for example,

GZ-
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iposames, albumin ricrospheres, microemulsions, nano-particles and nanocapsulies)
or in macroemulsions. Such techniques are disclosed in Remington s Pharmaceutical
Sciences 16th edition, Osol, A. Bd. (1980).

Sustatned-relzase preparations may be prepared. Suitable exampics of
sustained releass prepatations include semipormeable matrices of solid hydrophobic
polyiners containing the antagonist, which matrices are in the form of shaped articles,
e.g. films, or micTocapsules. Examples of sustained-release matrices include
polyesters, hvdrogels (for cxample, poly(2-hydroxyethyl- methacrylate), or
poly(vinylalcohol}), potylactides {U.S. Patent No. 3,773,919), copolymers of
L-glutamic acid and y ethyl-L-glutamate, noir degradable ethylene-vinyl acetate,
degradable lactic acid-glycolic acid copolymers such as the LIUPRON DERQT™
(imjectable microspheres composed of lactic acid-glycolic acid copolymer and
leuprolide acetaic), and poly-D-(-}-3-hydroxybutyric acid. The formulations to be
used for in vive administration must be starile. This is readily accomplished by
filtration through sterile filtration methbranes. |
V. Treatment with the B Cell Depleting Antibody and Immnnoregutatory

Antibody

CJne or more compositions coniprizing a B cell depleting antibody and/or an
immunecregulatory antibody will be fornmlated, dosed, and adminisiered i a fashion
consistent with good medical praclice. Factors for consideration in this context
include the particular antoimmune disease or disorder being treated, the particular
mammal being freated, the chinical condition of the individoal palient, the canse of the
disease or disorder, the site ol delivery of Lthe agent, the method of administration, the
scheduling of adminjstraﬁe&u, and other factors known to medical practitioncrs. The
therapeutically effective amount of the antagonist to be adminisiered will be govemed
by such considerations.

As uoted previcusly, the B cell depleting untbeody and the immuncregulatory
aniibody may be in the same or i different formulations. These antibody
formulations can he administersd separately or concuirently, and in either order,
Preferably, the B cell depleting antibady specific to the B cell antigen target, e.g.,
CD2G, CD19, CD22, CD23 or CD37, will be a.l:!ministered sepatately [rom the
immuncregulatory antibody, e.g., an anti-CD40L antibody or amti-CD40, anti-B7.1,
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anti-B7.2 antibody. Preferably, the CD40L antibody will be the humanized
anti-CD40L antibody disclosed in U.S. Patent No. 6,001,358, This antibody has becn
shown to have efficacy in treatment of both T and B cell autoimmune diseases, e.g-,
multiple sclerosis and ITP. Also, unlike another humanized anti-CD40L antibody
(5¢8) reported by Biogen, this antibody is not known to cause adverse hematologic
events.,

As a general proposition, the therapeutically effective amount of an antibody
administered parenterally per dose will typically be in the range of about 0.1 to 500
mg/kg of patient body weight per day, with the typical initial range of antagonist used
being in the range of about 2 1o 100 mg/kg.

The preferred B cell depleting antibody is RITUXAN®. Suitable dosage for

such antibody is, for example, in the range from about 20mg/m2 to about 1000mg/m’.

The dosage of the antibody may be the same or different from that presently
recommended for RITUXAN® for the treatment of non-Hodgkin’s lymphoma. For
example, one may administer lo the paticnt one or more doses of substantially less
than 375mg/m2 of the anlibody, e.g. where the dose is in the range from about
20mg/m” to about 250mg/m?, for example from about 50mg/m? to about 200mg/m”.

Moreover, one may administer onc¢ or more initial doses of the anlibody
followed by one or more subsequent dose(s), wherein the mg/m?dose of the antibody
in the subsequent doses excecds the mg/m? dose of the antibody in the initial dose(s).
For cxample, the initial dose may be in the range from about 20mg/m” to about
250mg/m’ (e.g. from about 50mg/m” to about 200mg/m?) and the subsequent dose
may be in the range from about 250mg/m’ to about 1000mg/m>.

As noted above, howevcer, these suggested amounts of both immunoregulatory

antibodies arc subject to a great dea! of therapeutic discretion. The key factor in

selecting an appropriate dose and scheduling is the resull obtained, as indicated above.

For example, relatively higher doses may be needed initially for the treatment of
ongoing and acute diseases. To obtain the most efficacious results, depending on the
autoimmune disease or disorder, the antagonist is administered as close to the first
sign, diagnosts, appearance, or occurrence of the disease or disorder as possible or

during remissions of the disease or disordcr.
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The antibodies are administered by any suitable mcans, including parenteral,
subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if desired for local
immunosuppressive treatment, intralesional administration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutancous
administration. In addition, the antibody may suitably be administered by pulse
infusion, e.g., with declining doses of the antibody. Prefcrably the dosing is given by
injections, most preferably intravenous or subcutaneous injections, depending in part
on whether the administration is brief or chronic.

One additionally may administer other compounds, such as chemotherapeutic
agents, immunosuppressive agents and/or cytokines with the antibodies herein. The
combined administration includes co-administration, using separate formulations or a
single pharmaccutical formulation, and consecutive administration in either order,
wherein preferably there is a time period while both (or all) active agents
simultaneously exert their biological activities.

Aside from administration of antibodies to the patient the prosent application
contemplates administration of antibodies by gene therapy. Such administration of
nucleic acid encoding the antibodies is encompassed by the expression “administering
a therapeutically effective amount of an antagonist.” See, for example, W096/07321
published March 14, 1996 concerning the use of gene therapy to generate intracellular
antibodies.

There are two major approaches to getting the nucleic acid (optionally
contained in a vector) into the patient’s cells: in vivo and ex vivo. For in vivo
delivery the nucleic acid is injected directly into the patient, usually at the site where
the antagonist is required. For ex vivo treatment, the patient’s cells are removed, the
nucleic acid is introduced into these isolated cells and the modified cells are
adminisiered 10 the patient either directly or, for example, encapsulatcd within porous
membranes which are implanted into the patient (see, e.g. U.S. Patent Nos. 4,892,538
and 5,283,187). There are a varicty of techniques available for introducing nucleic
acids into viable cells. The techniques vary depcnding upon whether the nucleic acid
is transferred into cullured ceils in vitro, ar in vivo in the cells of the intended host.
Technigues suitable for the transfer of nuclcic acid into mammalian cells in vitro

include the use of liposomcs, clectroporation, microinjection, cell fusion,
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DEAF-dextran, the calcium phosphate precipitation method, etc. A commonly used
vector for ex vivo delivery of the gene is a retrovirus,

The currently preferred in vivo nucleic acid transfer techniqucs inciude
transfection with viral vectors (such as adenovirus, Herpes simplex I virus, or adeno
associated virus) and lipid-based systems (useful lipids for lipid-mediated transfer of
the gene are DOTMA, DOPE and DC-Chol, for example). In some situations it is
desirable to provide the nucleic acid source with an agent that targets the target cells,
such as an antibody specific for a cell surfacc membranc protein or the target cell, a
ligand for a rcceptor on the target cell, etc. Wherc liposomes are employed, proteins
which bind to a cell surface membrane protein associated with endocytosis may be
used for targeting and/or to facilitate uptake, e.g. capsid proteins or fragments thereof
tropic for a particular cell type, antibodies for proteins which undergo internalization
in cycling, and proteins that target intracellular localization and enhance intracellular
half-lifc. The techrique of reccptor-mediated endocytosis is described, for example,
by Wu et al., J. Biol. Chem. 262:4429-4432 (1987), and Wagner et al., Proc. Natl.
Acad. Sci. USA 87:3410-3414(1990). For review of the currently known gene
marking and gene therapy protocols see Anderson ef al., Science 256:808-813 (1992).
Scc also WO 93/25673 and the references cited therein.

V1. Articles of Manufacture

In another embodiment of the invention, an article of manufacture containing
materials useful for the treatment of the diseases or disorders described above is
provided.

The article of manufacture comprises a container and a label or package insert
on or associated with the container. Suitable containers include, for example, bottles,
vials, syringes, etc. The containers may be formed from a varicty of materials such as
glass or plastic. The container holds or contains a composition which is effective for
treating the disease or disorder of choicc and may have a sterile access port (for
example the container may be an intravenous solution bag or a vial having a stopper
pierceable by a hypodermic injection needle). As whole, there may be one or several
compositions. At least ono active agent in one of those compositions is an antibody
having B coll depleting activity and at least one anlibody is an immunoregulatory
antibody such as an ani-CD40L, anti-CD40, anti-CD4 or anti-B7 antibody. The

6~
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label or package insert indicates that the composition is used for treatin;g a patient
having or predisposed (o an autoimmune disease, such as those listed hereinabove.
The article of manufacture may further comprise a second container comprising a
pharmaceutically acceptable buffer, such as bacteriostatic water for injection (BWFI),
phosphate-buffered saline, Ringer’s solution and dextrose solution. It may further
include other materials desirable from a commercial and user standpoint, including
other buffers, dilucnts, filters, ncedles, and syringes.

Further details of the invention are illustrated by the following non-limiting
Examples. The disclosures of all citations in the specification are cxprossly
incorporated herein by reference.

Example 1

Patients with clinical diagnosis of rheumatoid arthritis (RA) are initially
treated with rituximab (RITUXAN®) antibody. This patient may or may not also have
a B cell depleting antibody, i.e., malignancy. Moreover, the patient is optionally
further treated with any one or more agents employed for treating RA such as
salicylate; nonsteroidal anti-inflammatory drugs such as indomethacin,
phenylbutazone, phenylacetic acid derivatives (e.g. ibuprofen and fenoprofen),
naphthalenc acetic acids (naproxen), pyrrolealkanoic acid (tometin), indolcacetic
acids (sulindac), halogenated anthranilic acid (meclofenamate sodium), piroxicam,
zomepirac and diflunisal; antimalarials such as chloroquine; gold salts;
penicillamine; or immunosuppressive agents such as mcthotrexate or corticosteroids
in dosages known for such drugs or reduced dosages. Prefcrably however, the paticnt
is only ireated with RITUXAN®. '

RITUXAN® is administered intravenously (IV) to the RA patient according to '
any of the following dosing schedules:

(A)  50Mg/M2 IV day 1
150 mg/m2 IV on days 8, 15 & 22
(B)  150Mg/M2 IV day 1 ‘
375 mg/m2 TV on days 8, 15 &22
(C) 375 Mg/M21V duys 1,8, 15 &22

£?
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The patient is treated thereafter with a humanized anti-CD40L antibody
disclosed in U.S. Patent No. 6,001,358 administercd infravenously according to the
same dosage regimen.

The primary response is determined by the Paulus index (Paulus et al. Athritis
Rheum. 33:477-484 (1990)), i.e. improvement in moming stiffness, number of painful
and inflamed joints, erythrocyte sedimentation (ESR), and at least a 2-point
improvement on a S-point scale of disease severity asscssed by patient and by
physician. Administration of RITUXAN® and the anti-CD40L antibody will
alleviaic one or more of the symptoms of RA in the patient treated as described above.

Example 2

Patients diagnosed with autoimmune hemolytic anemia (AIHA), e.g,,
cryoglobinemia or Coombs positive anemia, are treated with RITUXAN® antibody.
AIHA is an acquired hemolytic anemia due to auto-antibodies that react with the
patient’s red blood cells. The patient trcated optionally may also have a B cell
malignancy. The patient is initially treated with a composition conlaining a
humanized anti-human CD40L antibody, adminstered as a dosage of 500 mg/m2
given TV. This dosage 1s given twice a weck for a total of four (4) weeks.

RITUXAN® is thereafier administered intravenously (IV) to the patient
according to any of the following dosing schedules:

(A) 50Mg/M2 TV day 1

150mg/m2 1V on days 8,15 & 22
(B)  150Mg/M2 IV day 1

375mg/m2 TV on days 8,15 & 22
©  375mg/m21Vdaysl,8,15&22

Further adjunct therapies (such as glucocorticoids, prednisone, azathioprine,
cyclophosphamide, vinca-laden platelets or Danazol) may be combined with the anti-
CD40L antibody and RITUXAN® therapy. Preferably, the patient is treated with
RITUXAN® and the same anti-CD40L antibody as in the previous example as the
only other agent throughout the course of therapy.

Ovcrall response rate is determined based upon an improvement in blood
counts, decreased requirement for transfusions, improved hemoglobin levels and/or a

decrease in the evidence of hemolysis as determined by standard chemical parameters.

24
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Administration of the anti-CD40L antibody and RITUXAN® will improve any one or
more of the symptoms of hemolytic anemia in the patient treated as described above.
Example 3

Adult immune thrombocytopenic purpura (ITP) 1s a relatively rare
hematologic disorder that constitutes the most common of the immune-mediated
cytopenias. The disease typically presents with severe thrombocytopenia that may be
associated with acute hemorrhage in the presence of normal to increased
megakaryocytes in the bone marrow, Most patients with ITP have an IgG antibody
directed against target antigens on the outer surface of the platelel membrane,
resulting in platelet sequestration in the spleen and accelerated reticuloendothelial
destruction of platclets (Bussell, J.B. Hematol. Oncol. Clin. North Am. (4):179
(1990)). A number of therapeutic interventions have been shown to be effective in the
treatment of JTP. Steroids are generally considered first-line therapy, after which most
patients are candidates for intravenous immunoglobulin (IVIG), spleneciomy, or other
medical therapies including vincristine or immunosuppressive/cytotoxic agents. Up
to 80% of patients with ITP initially respond to a course of steroids, but far fewer
have complete and lasting remissions. Splenectomy has been recommended as
standard second-line therapy for stcroid failures, and leads to prolonged remission in
nearly 60% of cases yet may resuit in reduced immunity to infection. Splenectormy is
amajor surgical procedure that may be associated with substantial morbidity (15%)
and mortality (2%). 1VIG has also been used as second line medical therapy,
although only a small proportion of adult patients with ITP achieve remission.

Therapeutic options that would interfere with the production of autoantibodies
by activated B cells without the associated morbidities that occur with corticosteroids
- and/or splenectomy would provide an important treatment approach for a proportion
of patients with I'TP.

Patients with clinical diagnosis of ITP (e.g. with a platelet count <75,000/pL)
are treated with rituximab (RITUXAN®) antibody, optionally in combination with
steroid therapy. The paticnt treated will not have a B cell malignancy.

RITUXAN® is again administered intravenously (IV) to the [TP patient
according to any of the following dosing schedules:

(A)  50Mg/M2 IV day 1



W0 02/22212 PCT/US1/29026

150 mg/m2 IV on days 8, 15 & 22
(B) 150mg/m2 IV day 1

375mg/m2 IV on days 8, 15 & 22
(©) 375mg/m2 IV days 1,8, 15 & 22

Concurrent with RITUXAN® administration, the paticnt is treated with one of
the Primatized anti-B7.1 antibodies disclosed in U.S. Patent No. 6,113,898,
incorporated in its entirety by reference herein. The anti-B7.1 antibody is
adminislered intravenously in a scparate formulation, at a dosage of 500 mg/m2,
given twice a week for 3 weeks.

Patients are premedicated with one dose each of diphenhydramine 25-50 mg
intravonously and acetaminophen 650 mg orally prior to the infusion of RITUXAN®
and the anti-B7.1 antibody composition. Using a stcrile syringe and a 21 gaugc or
larger needle, the necessary amount of RITUXAN® and anti-B7.1 antibody is
transferred from the vial into an IV bag containing sterile, pyrogen-free 0.9% sodium
chloride, USP (saline solution). The final concentration of RITUXAN® and B7.1
antibody is approximately 1 mg/mL. The initial dose infusion rate is initiated at 25
mg/hour for the first half hour then increased at 30 minute intervals by 50 mg/hr
increments to a maximum rate of 200 mg/hours. If the first course of RITUXAN®
and B7.1 antibody is well tolerated, the infusion rates of subsequent courses start at 50
mg/hour and escalate at 30 minute intervals by 100 mg/hour increments to a
maximurn rate not to cxceed 300 mg/hr. Vital signs (blood pressure, pulse,
respiration, temperature) are monitored every 15 minutes X 4 or until stable, and then
hourly until the infusion is completed.

Overall response rate is determined based upon a platelet count determined on
two consccutive occasions two weeks apart following the end of the four weekly
treaiments of RITUXAN® and the three week administration of the B7 antibody
composition. Patients treated with the anti-B7.1 antibody and RITUXAN® will show
mmproved platelet counts compared to patients treated with placebo.

While the invention has heen described in terms of examples and preferred
embodiments, various modifications of the invention m addition to those shown in the
art from the foregoing description are included within the scope of the invention.

Such modifications are intended to fall within the scope of the fellowing claims.

©
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What is claimed is:
1. A method of treating an avioimmune disease in a mammal comprising

administering to the mammal the combination of a therapeutically effective amount of
a immunoregulatory antibody selected from an anti-CD40L, anti-B7.1 (CD80), anti-
B7.2(CD86), CD40 antibody and anti-CD4 antibody and a therapeﬁtically effective
amount of an antibody having B cell deplcting activity, wherein said
immunoregulatory antibody and said B cell depleting antibody may be administered
separately or in combination, and in any order.

2. The method of claim 1 wherein the B cell depleting antibody is
selected from one that binds an antigen selected from the group consisting of CD10,
CD19, CD20, CD21, CD22, CD23, CD24, CD37, CD53, CD72, CD73, CD74,
CDw75, CDw76, CD77, CDw78, CD79a, CD79b, CD80 (B7.1), CD81, CD82, CDR3,
CDw84, CD85 and CD86 (B7.2).

3. The method of claim ! wherein the immunoregulatory antibody is an
anti-CD40L antibody or anti-B7 antibody.

4. The method of claim 3 wherein the combination comprises an antibody
that binds CD40L and an antibody that binds CD20, CD22, CD19, CD23 or CD37.
S. The method of claim 3 wherein the combination comprises an antibody

that binds B7.1 or B7.2 and an antibody that binds CD19, CD20, CD22, CD23, or
CD37.

6.  The method of claim 1 wherein the immunoregulatory antibody is
administered before the B cell depleting antibody.

7. The method of claim 1 wherein the B cell depleting antibody is
administered prior to the immunoregulatory antibody.

8. The method of claim 1 wherein the B cell depleting antibody and the
immunoregulatory antibody are administered in combination.

S. The method of claim 1 wherein the autoimmune disease is selected
from the group consisting of psoriasis; dermatitis; systemic scleroderma and sclerosis;
responses associated with inflammatory bowel discase; Crohn’s disease; ulcerative
colitis; respiratory distress syndrome; adult respiratory distress syndrome (ARDS);
dermatitis; meningitis; encephalitis; uveitis; colitis; glonierulonephritis; allergic

conditions; eczema; asthma; conditions involving infiltration of T cells and chronic
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inflammatory responses; atherosclerosis; leukocyte adhesion deficiency; rheurnatoid
arthritis; systemic lupus erythematosus (SLE); diabetes mellitus; multiple sclerosis;
Reynaud’s syndrome; autoimmune thyroiditis; allergic encephalomyelitis; Sjorgen’s
syndrome; juvenile onset diabetes; immune responses associated with acute and
delayed hypersensitivity mediated by cytokines and T-lymphocytes; tuberculosts;
sarcoidosis; polymyositis; granulomatosis; vasculilis; pernicious anemia (Addison’s
disease); discases involving leukocyte diapedesis; central nervous system (CNS)
inflammatory disorder; multiple organ injury syndrome; hemolytic ancmia;
myasthenia gravis; antigen-antibody complex mediated diseases; anti-glomerular
basement membrane disease; antiphospholipid syndrome; allergic neuritis; Graves’
discase; Lambert-Eaton myasthenic syndromc; pemphigoid bullous; pemphigus;
autoimmunc polyendocrinopathies; Reiter's discase; stiff-man syndrome; Behcel
disease; giant cell artenitis; immune complex nephritis; IgA nephropathy; IgM
polyneuropathies; idiopathic thrombocytopenic purpura (ITP) and autoimmunc
thrombocytopenia, and oophoritis.

10.  The method of claim 1 wherein the mammal is human,

11.  The method of claim 3 wherein ncither antibody is not conjugated with
a cytotoxic agent.

12, The method of claim 4 wherein the antibody combination comprises a
humanized or human anti-human CD40L. or B7.1 antibody and a chimeric, humanized
or human anti-CD20 anlibody.

13.  The method of claim 1 wherein the B cell depleting antibody is
conjugated with a cytotoxic agent.

14.  The method of cluim 12 wherein the cytotoxic agent is a radionuclide.

15.  The method of claim 14 wherein the antibody comprises Y2B8 or
1311-B1 (BEXXAR™),

16.  The method of claim 1 wherein the antibodies are administered
intravenously.

17.  The method of claim 1 wherein the antibodies are administered by
mfusion.

18.  The method of clairﬁ 3 comprising administering a dose of

substantially less than 375mg/m’ of the antibody to the mammal.

7/1/
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19.  The method of claim 18 wherein the dosc is in the range from about
20mg/m’ to about 250mg/m?,

20.  The method of claim 19 wherein the dose is in the range from about
50mg/m’ to about 200mg/m>.

21.  The method of claim 1 comprising administering an initial dose of the
antibody followed by a subsequent dose, wherein the mg/m’® dose of the antibody in
the subsequent dose exceeds the mg/m? dose of the antibody in the initial dose.

22.  The method of claim 6 wherein the autoimmune disease is immune
thrombocytopenic purpura (ITP).

23.  The method of clatm 6 wherein the autoimmune disease is rheumatoid
arthritis.

24, The method of claim 6 wherein the autoimmune disease is hemolytic

.anemia.

25.  The method of claim 21 wherein the hemolytic anemia is
cryoglobinemia or Coombs positive anemia.

26.  The method of claim 6 wherein the autoimmune discase is vasculitis.

27.  The method of claim 1 which consists essentially of administering an
anti-B7.1 antibody and a B cell depleting anti-CD20 antibody.

28.  Anarticle of manufacture comprising a container and one or several
compositions containcd therein, wherein at least one composition comprises a B ccll
depleting antibody, and at least another composition comprises an anti-CD40L or
anti-B7.1 or anti-B7.2 antibody and further comprising a package insert instructing
the user of the composition to treat a patient having or predisposed to an autoimmune
disease.

29.  The article of manufacture of claim 25 wherein the autoimmune
discase is selected from the group consisting of psoriasis; dermatitts; systemic
sclcroderma and sclerosis; responses associated with inflammatory bowel disease;
Crohn’s disease; ulcerative colitis; respiratory distress syndrome; adult respiratory
distress syndrome (ARDS); dermatitis; meningitis; encephalitis; uveitis; colitis;
glomerulonephritis; allergic conditions; eczems; asthma; conditions involving
infiltration of T cells and chronic inflammatory responses; athcrosclerosis;

leukocyte adhesion deficiency; rheumatoid arthritis; systemic lupus erythematosus

)
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(SLE); diabetes mellitus; multiple sclerosis; Reynaud’s syndrome; autoimmune
thyroiditis; allergic encephalomyelitis; Sjorgen’s syndrome; juvenile onset
diabetes; immune responses associated with acute and delayed hypersensitivity
mediated by cytokines and T-lymphocytes; tuberculosis; sarcoidosis;
polymyositis; granulomatosis; vasculitis; pernicious anemia (Addison’s disease);
diseases involving leukocyte diapedesis; central ncrvous system (CNS)
inflammatory disorder; multiple organ injury syndrome; hemolytic anemia;
myasthenia gravis; antigen-antihody complex mediated diseases; anti-glomcrular
basecment membrane disease; antiphospholipid syndrome; allergic neuritis;
Graves’ diseasc; Lambert-Ealon myasthenic syndrome; pemphigoid bullous;
pemphigus; auteimmune polyendocrinopathies; Reiter’s disease; stiff-man
syndrome; Behcet disease; giant cell arteritis; immune complex nephritis; IgA
nephropathy: IgM polyneuropathies; idiopathic thromboéytopenjc purpura (ITP),
auloimmune thrombocytopenia and oophoritis.

30. A mcthod of treating multiple sclerosis comprising administering the
combination of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody
having substantial B cell depleting activity, wherein said antibodics are administered
scparately or in combination, and in either order.

31. A method of treating ITP comprising administering the combination of
an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody having substantial B
cell depleting activity, wherein said antibodies arc administered separately or in
combination, and in cither order.

32. A method of treating lupus comprising administering the combination
of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody having substantial
B cell depleting aclivity, wherein said antibodies are administered scparately or in
combination, and in either order.

33. A method of treating diabetes comprising administering the
combination of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody
having substantial B cell deplcting activity, whercin said antibodies are administered
separately or in combination, and in either order.

34, A method of treating rheumatoid arthritis comprising administering the
combination of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 untibody
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having substantial B cell depleting activity, whercin said antibodies are administered
separately or in combination, and in either order.

35. A method of trcating psoriasis comprising administering the
combination of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody
having substantial B cell depleting activity, wherein said antibodies are administered
separately or in combination, and in either order.

36. A method of treating thyroiditis comprising administering the
combinalion of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody
having substantial B cell depleting activity, wherein said antibodics are administered
separately or in combination, and in either order.

37. A method of treating dermatitus comprising administering the
combination of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody
having substantial B cell depleting activity, wherein said antibodies are administered
separately or in combination, and in cither order.

38. A mcthod of treating IBD comprising administering the combination
of an antibody to B7.1, B7.2 or CD40L and an anti-CD20 antibody having substantial
B cell depleting activity, wherein said antibodies arc administered separately or in
combination, and in either order.

39.  The method of claim 1 which further comprises administration of a
synthetic immunosuppresant drug.

40.  The method of claim 39 wherein said immunosuppressant is
cyclosporin or FK506.

41.  The mcthod of claim 39 which further comprises administration of

antibodies targeted against autoantibodies.
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Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 08 054162

Asunto : Oposicion a la solicitud de patente de Invencién  titulada
“METODO PARA TRATAR DANOS EN  LAS
ARTICULACIONES.”

Solicitante : F. HOFFMANN-LA ROCHE AG BIOGEN IDEC INC. Y
GENENTECH, INC

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 611 del 31 de diciembre de 2009

Yo, CIELO ANGELA PENA RODRIGUEZ abogada ¢n ejercicio, identificada comeo
aparcee al pie de su firma, con tarjer profesional No. 82701 del Consejo Superior de
la Judicatura, en mi condicién de apoderada de la ‘sociedad  PROCAPS S.A.
conformada bajo las leyes de la Republica de Colombia y domiciliada en la ciudad de
Barranguilla, Colombia, atenramente manifiesto que estando denrro del eérinino de ley
y por orden expresa de mi represuntada, presento oposicion a la concesion del registro
de Ia Parente de Tnvencién tirulada “METODO PARA TRATAR DANOS EN LAS
ARTICULACIONES”, cuyo ritular es F. HOFFMANN-LA ROCHE AG BIOGEN
IDEC INC. Y GENENTECH, INC, y pido a Usted declarar fundada esta oposicion y

en consceuencia negar el registro de b patente solicirada.
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1. INTERES PARA ACTUAR

Conforme a lo dispucsto en el arriculo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manificsto el legitimo interés
de nuesrra representada para oponerse al registro de la patente de la referencia,
arendiendo a que Ia solicitud pretenddida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante v de ser concedida afectaria directamente I
comercializacion de algunos productos de mi representada, que conticnen, on
particular un anticuerpo CD20. Por lo ranto, solicito respetuosamente a ese Despacho
se siova tener en cuenta b presente oposicion dentro del trimite administrativo que se

surte ¢n esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente duc presentada ¢l 28 de mayo de 2008
reivindicando prioridad bajo la solicitud US20050737291P del 2005-11-15; v fue
publicada en Colombia, cn la Guceta de In Propiedad Industrial N° 611 del 31 de
diciembre de 2009, cuya publicacion  internacional  corresponde a  a
WQO2007059188 del 200705-24.

2.2.La solicitud colombiana 08 054162 objeto de 1a presente oposicion, se refierc a un
método para rratar ol dano en una arriculacion en un snjero, que comprands
administrar un anticuerpo CD20 al sujero v realizar al sujero, por lo menos
aproximadamiente un mes después de la administracion, una prucba radiogrifica

que mide una reduccion en of dario en la articulacion en comparacién con una

Canera (3N 11905 OL 104 Tel (5712 1312 13-6 205021 - Fax, (371)6 1219 79
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linea de base ancerior a la administracion, en donde la cantidad de anticuerpo
CD20 adminiscrada es efecriva para lograr una reduccion en ol daio en la
articulacion; a un articulo de elaboracion, que comprende: a.) un recipiente que
comprende un anticuerpo CD20: y b)) un inserro de empaque con instruccionces
para tratar el dane en la arriculacion en un sujeto, en donde las instrucciones
indican que se adminisera al sujcto el anticuerpo CD2Q v es entonces sometida, por
lo menos aproximadamente un mes después de la administracion, a un prueba
rachiografica que mide una reduccion en el dano en la articulacion en comparacion
con una linea de base anres de la adminisaacion, en donde la cantidad de
anticuerpo CD20 adminiserada es efectiva para lograr una reduccion en el dano en
la articulacion.
2.3.Ln primera instancia, se debe advertir que las reivindicaciones se refieren a un uso
y a un método de eratamicno v no sélo a la composicion farmacolégica o a un
mérodo de fabricacion mediante la cual se obtenga un producro tangible y scgiin
legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo 14.- “Laos
Paises Miembros otorgardn  patentes para las invenciones, sean de producto o de
procedimiento {...)", los usos no estan contemplados como patentables; y, Articulo
2C.- *No serdn patentables (...} d) los métodos terapéuticos o quinirgicos para el tratumiento
humano o animal, ast como fos métodos de diagnéstico aplicados a los seres humanos o a
animales”. Solo seran patentables los productos o procedimientos. Por lo ranto # luz
_de la norma, dicha mareria referente al uso y a un méroda de trammicnto no seria
patentable.
2.4.Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguienre: “Los paises miembros otorgardn patentes para las invenciones, sean de producto o
procedimiento, en todes los campos de la tecnologia, siempre que sean nuevas, tengan nivel
tnwentive v sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones

objero de parcnie deben ser nucvas y rener nivel invenrivo. Bien, pues antes de
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fecha de prioridad de esta solicinud se encuentran los siguientes documentos que

atecta la patenrabilidad de la presenee solicitud:

o DI:WQO0222212 publicada el 21 de marzo de 2002

2.5 Abhora bicn, no solo al presente invencion se relaciona a un uso o 1 un mérodo

rerapeutico que no es patentable a luz de la norma, sino que tmpoco la materia
revelada comprende novedad, roda vez que el documento DI relaciona cambién nn
rratamicnto de enfermedades autoinmunes con la combinacion de un anticucrpo
inmunomoduladora, por ejemplo, v and-B7.1 o B7.2 o antianticucrpos anti-
CIMOL v al menos un anticuerpo de células B, como CDI9, CD20, CD22, CI23
o CD37, en la que estos anticuerpos pucede ser administrado por separado o en
combinacion, y en ambus, durante periodos prolongados de tiempo. Asi las cosas,
como lo evidencia dicho documento D1, la presente solicirud rampoco es novedasa

mires Lo revelado va se enconteraba en el estado de la céenica

2.6.En consecuencia y de acuerdo a lo descrito anreriormente, se deriva que la solicieud

colombiana 08 054162 no pucde pretender un monopolio por patente toda vez
que lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteceion.

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

I~
-3

1. CARECE DE NOVEDAD: Segun la decision 486 de la Comunidad Andina Je

Naciones, Arriculo [6.- “"Una invencion se considerard nueva cuande no estd
comprendida en el estado de lo téenica. El estado de la téenica comprendernd todo {o que
hava sido accesible al priblico por wna descripcion esorita w0 oral, wtilizacion,

comercializacion o cualquicr otro medio antes de la fecha de presentacion de la solicitd
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de patente o, en su caso, de la priovidad veconocida.”. A la fecha de prioridad, 15 de
noviembre de 2005 ya cra conocido, pues como se demostro, era parte del arre
anterior con basce en ¢l documento DI, método para eratar el dafio en una
arniculacion en un sujero, que comprende administrar un anticuerpo CD2Q al
sujero, sobre ef cual busca proteccion en ¢l capitulo reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL T Decision 486 de la CAN

(34
¥
()

consagra en su articido 14 lo siguiente: “Los paises miembros otorgardn patentes
parct las invenciones, sean de producto o procedimiento, en todos los campos de la
reenologia, siempre que sean nuevas, tengan nivel inventivo ¥ sean susceptibles de
aplicacion industrial”. 1a presente solicirud carcee de aplicacion Induserial ya que
como s¢ demostrd anteriormenre, algunas clausulas reclaman ¢l mérodo
terapiutico y estos no son aplicables industridlmente porque primero no se
obtiene un producto o proceso; v segundo no es reproducible o repetible o
cacala industrial, Por lo tanto, ¢l objeto de la presente invencion referico a los
usos ¥ métodos terapéuticos, no cumplen con el requisito de la aplicacion

industrial.

2.8.  Dado lo anterior, es posible deducir que la solicicud v lo reivindicade no es
objeto de patenmabilidad pues es contrario 4 lo que dicta Ia Decision 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardin
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la
tecnologia, stempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
induserial. ™. La solicitud pretendida no cumple con dos de los tres requisitos de

patentabilidad.

2.9.  Por rodo lo anterior, arentamente solicito a usted que se sirva declarar fundada

la presente oposicion y ¢n consecucncia negar el registro a by solivicud de parente
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ritulada “METODO PARA TRATAR DANOS EN LAS ARTICULACIONES”,
cuyo titular s F. HOFFMANN-LA ROCHE AG BIOGEN IDEC INC. Y
GENENTECH, INC, solicitud Colombiana que aparecio publicada en la Gaceta
de la Propiedad Induserial N° 611 del 31 de diciembre de 2009.

3. PRUEBAS

e conformidad con lo dispuesto por las normas vigentes, solicita a usted eencr

como pricha en este asunto los siguicnres:

e D1:WO0222212 publicada el 21 de marzo de 2002,

4. FUNDAMENTO DE DERECHO

Fundamento esm observacion en las normas legales siguientes:
4.1.  Numeral | del ardeulo 586 del Codigo de Comcercio.
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4.1.  Numeral 1 del articulo 386 del Codigo deComercio.
4.2, Articulo 42 de Ia Decision 486 de la Comision del Acuerdo de Cartagena,
4.3, Iin las demds normas concordantes,
5. ANEXOS
Para los efecros correspondientes anexo al presente escrito los siguicntes documentos:
L. Poder para acruar en el presente.
2. Documento que acredita al represenrante legal de PROCAPS S.A.

3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

e D Us2005130947 publicada ¢l 16 de junio de 2005.
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
Ol de 1984 dcbe hacer su Despacho, informo que mi represenmada v la suserita
recibiremos notificaciones en la Secreraria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 119-95, OF, 104 de esta ciudad de Bogora.

Senor Superintendente,

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. de fa].
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