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Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior

Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 07 038.013

Asunto : Oposicion a la solicitud de patente de Invencion titulada
“FORMULACION DE ANTICUERPO EN
AMORTIGUADOR DE ACETATO DE HISTIDINA”

Solicitante : GENENTECH, INC

Opositora : PROCAPS S.A.

Publicada en} Gaceta de la Propiedad Industrial
N° 599 del 31 de Diciembre de 2008”
Yo, ELIANA ISAURA MORENO BOHORQUEZ, Iag)gatda en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Superior de la Juficatura, en mi condiciéon de agente oficioso de la sociedad
PROCAPS S.A. conformada bajo las leyes de la Republica de Colombia y domiciliada
en la ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro
del término de ley y por orden expresa de mi representada, presento oposicion a la
concesion del registro de la Patente de Invencion titulada “FORMULACI(')NVﬁE
ANTICUERPO EN AMORTIGUADOR DE ACETATO DE HISTIDINA ”, cuyo
titular es GI‘ENENTECH, INC,, y pido a Usted declarar fundada esta oposicion y en

consecuencia negar el registro de la patente solicitada.

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2131213 -6 20 50 21 - Fax. (571)6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-o.com
Bogota Colombia
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1. INTERES PARA ACTUAR

Contorme a lo dispuesto en el articulo 42 de la Decisién 486 de 2300 de ha

CAN, estando dentro del término estipulado por la ley, manifiesto el tegitimo interés

jo™

le nuestra representada para oponerse ai registro de la patente de la referencia,
zrzndiendo a que la solicitvd pretendida no cumple con los requisitos d:3puestos en la
o como se oanalizard mds adelante v de ser concedida afectara dircctarente

fomercuaiizaczéﬁ algunos produceS de mi representads, cue contienen, en

cartcular ACETATO DE HISTIDINA. Por lo tanto, solicito respetuosamente & ese

i

Despacho se sirva tener en cuenta la presente ovosic’én centre der Trdmite

A7 TLTLIATiVe Que se surte en esta Superintendencia

2. FUNDAMENTOS DE HECHOS

2.1, Lz sohicitud objeto de la presente fue presertada e 17 de aptil de 2007
“oiviadicando prieridad bajo la soliciud US20043620413F & 20041020 v £
vuniicada en Colombia, en la Gaceta de la Propiedad 1nduseia. W* 523 el 31 ds
Diciembre de 2008, cuya publicacion internacional comrespordes & Ia

“HO28060445(8 dei 2006-04-27

4 et osoocirua colombiana 07 038013 objeto de la mreseniie ¢oosicw s e rure

ang tormuiacion farmacéutica estable que comprende ur. en:lerse oo w10
£noun anm*nguado* de acetato de histiding, pH 5.5 2 €.5; er. doncie e pli es desde

5.8 2 6.Z; en donde la concentracion del amortiguador de acewao de hisridina es

[aV)

cesde 2aededor de ImM a alrededor de 200mM: en donde = coocentrazion del

& rortiguacor de acetato de histidina es desde alrededor ¢e i0miA 2 alreqedor de

Cairers 13 Ne 11995 Of 1064 Tel. (371)2131212-6265021 - Fax. (3710561239 7
Eomail: negecios@optimum-co.com - FWW.OPUIRUIN0 <Oty
Bogota Corombia
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40mM; en donde la concentracién de anticuerpo es desde zirededor de 10me/ L

- abrededor de 250mg/mL; en donde ia concentracién del samizue o morocicral

Soocentracién gel anticuerpo moncclonal - de OOy 00 g
Ey /

v A '

zrededor de 250mg/ml; v, que comprende ademés un sacar.ao; en Jdoodz o

ir.do es un disacarido,

’; 23

» primera instancia, se debe advertir que algunas reivind caciones »¢ eteren o

éVOCD Ge tratamiento v no s6io a la composizion farmaco.ogica Ha vl meode J

fabricacion mediante la cual se obtenga un producte tang siz v szgan la renlaciin,

decision 486 de ia Comunidad Andina de Naciones, Articulo 14.- “Los Paises

Miembros otorgardn patentes para las invenciones, sean de producto o dz procedimiento
"7, 108 1808 no estan contemplados como pateatabies; v ArTicle L Ty sl
connwases (.0 o) los mérodos wrapénbcs ¢ quiTATEicws toru e owetie L n g
ac.mag Juf como los mitodos ar diagiostico Apdcados a . setes o ia 0f L 8 LT s .
S0.0 seran patentsbles los preductos o procedimientcs. 2or w 2ao Lz de la
rorma, Gitna materia reterente al método de tratamiento no s2.1: pateniaie.

\

S a0 en. con base en el articulo 14 de la Dec 4ChH 3z

R AVHLIGE A

Ce-.anter Los paises ruembros otorgardn batentes pard 4s MAETSo g, ol b de |
procedimienso, en voaos los campos de la tecnologia, siembprie gue szan rueas, tengan ruvel
nventivo y sean susceptibles de aplicacién industricl”. Asi s cosas, las nveaciones
obieto az patente deben ser nuevas y tener nivel inventive. Bies, Tues anwes de .2

ceera op zrioridad de esta soliciud se encuentran 08 sig. e s JotUMS TGS Gl

#.-ta lz patenmasiiidad de ia presente sosicitud:

¢ DLWOI31058%94 publicada ¢! 24 de diciembre de 2033,

Carrera 1300 11995, O 104 Tel (37132 1312126205021 = P (573,512 .2 Ty
E-mail: negocios@optimum-co.com - www.ontimum<o.com
Bogotz Colembia
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1.5 Azora bien, e documento DI, particularments en ia

formulacion liquida estabilizada de anticuerpos Anti-RSY. Carticuniarmerte, esta
snrerionidad Dl revela formulaciones liguidas de antigenos, las ~oaes expoaee

sstaoiidad, bajo los niveles imperceptibles de fragmentaidn J:l anccuero, ba,o

3

~ 1 k3 % L v
L8 TIVEISS UND .TC@QUDI@S GE agregacion, y muy DOTo 1 NINIUTE DTGy ad

acrividad bicldgica, atn durante o después de pericdos largos d¢ alraacenaie. Segiin

§ ? “~ 4 3 b 2 o "y o ..¢ B .- . -y
whe antericridad Dioen la pégina 27, Uneas 2w 3, s ceine coa vl
semscoutop caczhle cue - covn aryriaismemr ey a1 -
ST Lwl Ve fd3ED JL COmpre: 1\1., W ANTUSUTTG T z N .

reerisements 5.5 en un buter de histidina., Segin exta s ool aoa oo

usda'na vsada puede ser de acetato, tal v como 1z evinencia en lz sagie L0 wr=2

0, de dicho documento Ci. Por lo tantc ademis cue iz oresecre sobeimud

P TP
autribiens,

arteés revein wna formulscidn bquida de antigenos con oo vt s ovoen Lo

arrortigaador Ce acetato de histidina que NO €S NOVECOSD o i 15 L. afd st
sobicinud anrerios O de 2003 que revela con anterioridaa w2, iommuule o o As s

L

¢osas, como o evidencia dicho documento D, la presents 50000 i 00 £2 nOvECLw
coas L eiedo va se encontraba en e estado de ta ddento

2 SV, 28E QOCUMENIC 000 Ce DDOSEASN 4w 2l D0 L bt sl SDes
sigemeinsnte de NOVEDAD,

s I

2.7 o consecuencia y Ge acuerdo a lo descrito anteriomiente, se CoThva Jue 2 ot

colombiana £7 038.013 no puede pretender un moneO0uds 50, matente foda ver
a2 0 2us preteade no cumple con dos de 108 Tres requisiis LecEsnTIy DTl su

w remy ol A e
e [ U R e

3 8.52ue por consiguiente, respecto a la solicitud pretendida se tiene ¢ e.

Camow 3N0 L1995 CL104 Tl (STD I 1512126208020 - Fe L ST € 10 s
£ -maik negocios@opimuem-Co.COMm - WWW.0BT fiufCr Cot 1
Bogota Colombia
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00
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CARECE DE NOVEDAD: Segtin lx decisién 486 d= 2 Conunicad Aadina de

Naciones, Articulo 15.- “Una invencion se considesara nueva cuandc no est

comprerdida en el estado de la técnica. El estado de la tsenica comdren: =4 300 b0 g

N
2

J}

v

naya side accesible al publico por wna descnibcrii esidin ¢ oo eduzicer,

comercializacion o cualguier otro medio antes de I fecrna ae tresartsciéa as L soraitng

1

de patente o, en su caso, de ia priovidad reconocida.”. A la “ecna d= prioridad, 20 de
ctubre de 2004 ya era conocido, pues como se demostsd, cra parte del arte

aneerior con base en el documento DI, una formulacian iizvica de wnt zenos

T

czn el mismo pH en un amortiguador ae aceigto ce funima, sob

v @D Cula

susca proteccién en el capitulo reivindicatorio.

T4
.
)

CARENCIA DE APLICACION INDUSTRIAL o Jecsicn 223 i v DAY

, N B s I PR, . . . i
20T S25vR €N osu articuic 1410 siguienter ‘Los Raises tdemon o stor o £ e

Iy

pard las meenciones, sean de producto o Proceqitmienio, ¢ 177, 08 CATEIY Ge oL
tecnologia, siempre que sean ruevas, tengan mivel irwertivo y szn susteiTioles az

licacién industrial” initad fares aplicacior Tnduste s _—
apiicacion industrial”. La presente solicitud carece de aplicacier Industriai va gus
cotae se demostrd anteriormente, algunas cliusulas cechaman o) métcdo

lerapéutico v estos no son aplicables industriamenie porl .0 GrUNEY Ll re
olens un producto o proceso; y SEQUNCO R €5 TE oL e & T2p3ing a
escaia industrial. Por lo tanto, el obieto de la presente mvenssidn refe~ito a ooe

Lsos v méiodos terapéuticos, no cumplen con el recuisito e @ tnicacon

. i, .
JUGUSTIT2,,

2.5, Zado ‘¢ anterior, es posible deducir que fa solicrac v o v e oo s es
it 4 ntabilidad Rt 8 o (e dicea i 496 ds
cojeto de patentabilidac pues es contrario a2 o que dicia 2 Decision 4838 ¢

~ciwnidad Andine de Naciones, Articulo 14.- “Los Ta'ses Miembros srongerdn

. 3 4. .o . ;
lentes pure las wnvenciones, sean de producto o de droceaimients, ¢ touo: Dos curapus de a

Crrrera 13N 11995, 01, 104 Tel (57121312 13-6205C 2. - Fax (3716 1235 7%
£-mail: negocios@optimum-co.com - WwWW.OBH MU MN-C0o COTT
Bogota Colombia
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recnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles a: aplicacién

industrial.”. La solicitud pretendida no cumple con dos de s tres requisitos de

o, or tede lo antedior, atentamente sotcito a usted (ug £ 8iag JdecaTs Jun i
ia presente oposicién y negar el registro Patente e avsincion cenominada
‘rfORMULACION DE ANTICUERPO EN AMORTIGUADZX DE

ACETATO DE HISTIDINAY cuyo titular es GENENTICH, ™NC, solicir

=

Lo moina que aparecioc publicada en a Gacera de Ta Jocfedat pnLarial N

595 del 31 de diciembre de 2C08.

we conformidad con le dispuesto por las normas vigentes, sc it 1 ustsd rensr

0 V.TUCDa eN este asunto 108 siguientes:

- D1 W0D3105894 publicada €l 24 de diciembre de 2003,

4. FUNDAMENTO DE DERECHO

4

~upcatnel:To eata observacidn en las normas legaies siguientes

o merai 1 delarticulo 586 del Céadigo de Comeric.

S i3 N L1085 OF 104 TRl ESTI3213 12156205071 - Fex 3T 8 T 6 T
E-rae*i: negocios@optimum-€o.com - WWw.optaznuracy oo

Bogota Colombia
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4.2, Articulo 42 de la Decisién 486 de la Comision ael Acuerdo de Ca.tage 2.
47 En las demds normas concordantes.
5. ANEXOS
Pars los cfectos correspondientes anexo al presente escrico 108 siguien.ses cocumenios:

(siv #o> ¥

Podes para actuar en el presente, X
=, Documento que acredita al representante legal de PROCATE S.A

v’

3. Recibo de caja del respectivo pago de tasa.

4, Copias de los documentos:

¢ 01 WO03105894 publicada el 24 de diciembre ce 20C3.

INFIIILS O 04T T3-S N e AT T T
B’ nogscios@oL Lmum-Co.COmM - VW . ODYLTUT O D

Bogora Colombia
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada v la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogota.

Senor Superintendente,

ELIANA ISAURA MORENO BOHORQUEZ

C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. dela].

Carrera 13 Ne 11995, Of 104 Tel. (57102131213 -62050 21 - Fax. (571)6 12 19 79
E-mail: negocios@optimum-o.com - www.optimiim-o.com
Bogota Colombia



SUPERINTIRUENC.A BB DNBUS'R.IA ¥ CCRERLIG

RECIBO CrRICIBL BE UAch o 0% - 24,457 SUPERINTENDENC!A DF INDUSTRIA Y COMERCIO

e S LT
|

3. -00004-0000 |
Fecha: 2009 OJ JO 14 14 50 Dep 2020 NUECREACIONt |

Tra. 11 PATENTEIYl Eve. 378 FASENACIONALI
Act. 400 OPOSIOBSERVTER  Folios: 100

j 135y COHASIGNAL DTN g

e m e e e ——————

LY AL ® s R - LA Sy gy ey
VPG eRES 2ANLY CUENTA Ho. PARGD Jileh st vyt FRLU

BANCG OE BOBLTA
BaRCD DR A0GCTA
BANLE Ot ROBCTA
Banll IE 806074
lna L EHACTIR BALCC O£ BOGDTA

19614684
JUAEIRAT

T L LR
RN

Z,?Eé.i}tﬁﬁ‘.’i“
10831833 boius oy RN

vegatey gk B sae d
PR e R EFE. R SIS BRI *?;.Wb.vf;

i
‘ ERA7 5 SO A A S T € 43
e e e Pt = o i et P e o A e m m———
. UANT. RERIISVICD LancerTo SBUAL sonLeRTL
4 - e e e ® WM R W A e e e ey - ————/ —— R e e e e s c T AR w e e e R W W M Umer mm E m e e - --—,/
1 Soeuf-01-04 PRESERVACISN BE OBSERVACIONES 12 HARCAS ¥ LENAS CUrmbaliaAces 237,300.0
e 4 ;.':J'.JJC.«‘»)
5 - O GLHERTA f S.ETE .U PESES
i

| RESPONSAtLE

RECIBG Lt Lad

AFLiCAly AL BXPEBRIENTE Ho.




03—i2005435 024802 PROCAPS S.A. No. 13086245

Barranquilla, 16 de Marzo de 2009 Hr:15:55:34

cﬂmnnﬂ De kkkkkhkhkdhkkhkhkhkhkhkdkhkdkhkdhkkhkhkhkhkdhkkithkkhkhkdkhhkidkd Pag. 1
( , CAMARA DE COMERCTIO

comERCIO D E BARRANQUILLA

De Bﬂnnﬂ“gu‘ttﬂ OOk kkkkkhkhkhkhkkhkhkhdhdhdhddkdkdhkddhhdhkdddhkddkddkdkddhdhhdhddkk

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

PROCAPS S.A . —— - = m o e e e e e e e e e e e e e e e mm—
NIT: 890.106.527-5.

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:

CERTIFICA

Que por Escritura Pablica No. 1,190 del 22 de Julio de 1976,
otorgada en 1la Notaria Tercera de Barranquilla, _inscrito(as) en
esta Camara de Comercio, el 28 de Julio de 1929/5éjo el No. 6,070
del 1libro respectivo, fue constituida la sociedad---------------------
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADAN | ~— - - m - - m e e e e e e e e e e e e mmmm—— -

CERTIFICA

Que por Escritura Piblica No. 1,307 del 28 de Junio de 1979,
otorgada en 1la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 23 de Julio de 1979 bajo el No. 10,039
del libro respectivo, la sociedad antes mencionada----------=---~=----
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A."™ PROCAPS S.A. ", -—-----------

CERTIFICA

Que por Escritura Publica No. 3,810 del 31 de Dic/bre de 1980,
otorgada en la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sociedad antes mencionada-------=-------------
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADAY | ~~ - mm s m o e e mm—— - - -

CERTIFICA

Que por Escritura Pablica No. 3,755 del 10 de Nov/bre de 1983,
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del
libro respectivo, la sociedad antes mencionada----------=-=->---------
se transformo en sociedad anonima bajo 1la denomina5}6ﬁ7social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A. V., ------------

CERTIPFICA
Que por Escritura Piblica No. 3,615 del 06 de Dic/bre de 1996,

otorgada en 1la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

M}Z

¢11

- GTR0P
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
~BOCUMENTOS

PROCAPS S . A, === === m o= oo oo oo o oo
NIT: 890.106.527-5.

libro respectivo, la sociedad antes mencionada----------=--=-==wcce------
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIFICA

Que por Escritura PGblica No. 3,775 del 18 de Dic/bre de 1996,
otorgada en 1la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 23 de Enero de 1997 bajo €1 No. 67,704 del
libro respectivo, la sociedad antes mencionada----94--------------=---~
cambio de razon social, por la denominacion PROCAPS S.A. ----------

CERTIFICA

Que dicha sociedad ha sido reformada por las siguientes escrituras

y/o documentos privados:

Numero aaaa/mm/dd Notaria No. Insc o Reg aaaa/mm/dd
39 1979/01/18 Notaria 3a. de Barranquilla. 9,452 1979/01/24
992 1981/04/30 Notaria la. de Barranquilla. 13,112 1981/05/06

1,464 1982/08/27 Notaria Unica de Soledad 15,533 1982/09/08
2,744 1983/08/18 Notaria Unica de Soledad 17,416 1983/08/26
3,826 1984/07/16 Notaria Unica de Soledad 19,554 1984/07/27
3,835 1985/08/26 Notaria Unica de Soledad 22,230 1985/09/04
2,260 1986/09/10 Notaria Unica de Soledad. 24,995 1986/09/15

1,849 1989/07/11 Notaria 2a. de Barranquilla. 33,909 1989/07/13
444 1990/02/21 Notaria 2a. de Barranquilla. 36,101 1990/03/16
3,090 1991/12/17 Notaria 2a. de Barranquilla 43,993 1992/01/28
269 1993/02/01 Notaria 2a. de Barranquilla 48,428 1993/02/16
2,342 1993/07/28 Notaria 2a. de Barranquilla 50,582 1993/08/10
3,652 1993/11/09 Notaria 2a. de Barranquilla 51,798 1993/11/22

3,615 1996/12/06 Notaria 2a. de Barranquilla 67,218 1996/12/20
89 1997/01/16 Notaria 2a. de Barranquilla 67,704 1997/01/23
2,070 1997/07/17 Notaria 2a. de Barranquilla 70,627 1997/07/31

2,281 1997/08/04 Notaria 2a. de Barranquilla 70,813 1997/08/14
765 1999/04/22 Notaria 3a. de Barranquilla 80,628 1999/04/23
459 2001/02/21 Notaria 2a. de Barranquilla 91,502 2001/02/23

2,608 2001/10/05 Notaria 2a. de Barranquilla 95,771 2001/11/08

1,730 2004/07/29 Notaria 2. de Barranquilla 112,999 2004/08/26
416 2005/03/03 Notaria 2. de Barranquilla 116,364 2005/03/10

1,613 2005/07/28 Notaria 2. de Barranquilla 119,322 2005/08/18

CERTIFICA

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

DENOMINACION O RAZON SOCIAL:

PROCAPS S . A . = e s e m o o e e e e e e e e e e e e e e e e e
SIGLA: PROCAPS.

DOMICILIO PRINCIPAL: Barrangquilla.

NIT No: 890.106.527-5.

MATRICULA MERCANTIL: 24,802.

CERTIFICA

kkkkkkhkkk* C O N T I N U A **kkdkdkrkrsk
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03—52005435 024802 PROCAPS S.A. No. |
Barranquilla, 16 de Marzo de 2009 Hr:15:55:34 13086246
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COMERCIO DE BARRANQUILLA
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<: CAMARA DE COMERCTIO
DEBﬂﬂﬂﬂﬂQUllLﬂ 09*********************************************
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .
PROCAPS S.A. — === == m o e e e o e e e e e e e e
NIT: 890.106.527-5.

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

CERTIFTICA

. s . 2 . A,
DURACION: El1 término e duracidn de la sociedad se fijd hasta el
18 de Agosto de 2073.

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases o recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y
veterinario; b)-La investigacion, desarrollo vy fabricacion de toda
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para los
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interna y externa
de 1los productos terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
para la salud humana y animal. e)La compra,venta,exportacion y dis-

distribucion de dulces, confites, galletas y todo tipo de
golosinas o alimentos para el consumo humano. f) Actuar como re-
presentante o0 agente de personas naturales y juridicas, nacio-
nacionales y extranjeras en la realizacion de operaciones o tran-

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

CERTIFICEA

CAPITAL Nro Acciones Valor Accidn
Autorizado

Skkkkkkkk**x2 000,000,000 *****kkkk**xk*2 000,000 ***kkkkkkkkkkk**k*x] 000
Suscrito

Shkkkkkkkkx] 229 071,000 **k*kkkkxkks*] 229, 071 ***kkkkkkkkkxkx**x] 000

Pagado
Shxkdkkkkkk*] 229,071,000 **kkkkkkkkkdk] 229 (71 *kkkkkkkkkkkkkxkx*x] 000

CERTIVFICA

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

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra 1las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de 1la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
lo previsto en las 1leyes vy en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de 1la
sociedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea 1igual o inferior al equivalente
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S 1%

-

03-12005435 024802 PROCAPS S.A. No.
Barranquilla, 16 de Marzo de 2009 Hr:15:55:35 13086247

comERCIO D E BARRANQUIULLA

cﬂmﬂnn De khkkhkhkkhkhkhkhkkhkkhkdkhkhkhkdhhkhhkhkrhkdhhhkdrhkkhkhkdhhhkdhkdhd Pag‘. 3
<:I)) CAMARA DE COMERCTIO

DE Bﬂnnﬂnoulltﬂ 09*********************************************
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .
PROCAPS S .A. - =« == o o o m e e e e e e e e e
NIT: 890.106.527-5.

en pesos colombianos a doscientos cincuenta mil dolares de los
Estados Unidos de America (US$250.000), 1liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante ILegal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por 1la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion 1legal de 1la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra 1las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de 1la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer 1la representacion legal de la
sociedad en todos 1los actos y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a 1la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea 1gual o inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a 1la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de 1la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de 1la ley, de estos estatutos
0o de la Junta Directiva. El1 Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, gquien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
ello acreditar la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, 1llevaran la representacion legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente vy Vicepresidente, con identicas facultades
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que el Gerente General vy sin que sea necesario para ello acreditar
la ausencia del titular. El1 Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad con 1lo previsto en las
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), 1liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, siempre que no se trate de enaje-
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de 1la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva y privativamente en cabeza del
Presidente.  ---c-emrcromrr e e mme—— - - o

CERTIFICA

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

PROCAPS I B
cuya parte pertinente se inscribid en esta Camara de Comercio, el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y seglin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS I R e i
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientos:

CLASE: JUNTA DIRECTIVA

Principales
1. Minski Gontovnik Ruben CC.x*kx*xk*x7 463,982
2. Minski Gontovnik Meyer CC.***xx%k%k%x7 461,324
3. Minski Gontovnik Jose CC.**x*x*xkx8 §71,834

Suplentes
1. Minski Zirberblum Elliot CC.***x%x%72 219,541
2. Minski Deitel Daniel LKk kkkkkkkkkkkkk
3. Minski Sharon PA.*990,212,082, 805

CERTIFICA

Que seglin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid® en esta Camara de Comercio,
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Presidente.

kkkkkkkhkkx O O N T I N U A *rkxkkhkk*
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Minski Gontovnik Ruben CC.*x%k*x,xk%x7 463,982
Suplente del Presidente

Minski Minski Abraham CC.* % *kk*xkk**x802,575
Vicepresidente

Minski Gontovnik Meyer CC.*¥*k*x*x%x*7 461,324
Suplente del vicepresidente

Minski Gontovnik Jose CC.*¥**x*k*g8 671,834

CERTIFICA

Que segin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribid® en esta Camara de Comercio, el
12 de Febrero de 2001 bajo el No. 91,273 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Gerente General.
Uribe Ochoa Guillermo Luis CC.***xx**%70 073,754

CERTIFICA

Que segin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a

la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribid en esta Camara de Comercio, el
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Suplente del Gerente.
Tanaka Tatekawa Walter CC.**x*xx*x]1 6,251,923

CERTIFICA

Que segun Acta No. 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribidé en esta Cémara de Comercio,
el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo,
fueron hechos los siguientes nombramientos:

ks e - AT

Cargo/Nombre Identificacidn
Revisor Fiscal Ppal. :
Vargas Pertuz Ana Isabel CC.****x**32 696,645 !

CERTIFICA

Que segln Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
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S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Suplente del Revisor Fiscal.
Lozada Villareal Milena CC.***%*x%32 748,111

CERTIFICA

Que por Escritura Pablica No. 2,784 del 07 de Dic/bre de 2007,
otorgada en 1la ©Notaria 2 a. de Barranquilla cuya parte pertinente
se inscribi® en esta Camara de Comercio, el 20 de Dic/bre de 2007
bajo el No. 3,492 del libro respectivo,---------------—--~—~-—--~—-—-—--—-—-—~——-
y las inscripciones 3.492-1, 3.493, 3.494, 3.495, 3.496, 3.497, ----
3.498, 3.499, 3.500, 3.501, 3.502, 3.503, 3.504, 3.505, 3.506, -----
3.507, Consta que RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ------
obrando como Presidente y Representante Legal de la sociedad C.I.

NATURMEGA S.A., que obrando en su condicion de Presidente y -------
Representante Legagl de la sociedad PROCAPS S.A., el presidente ----
debidamente facultado por 1los Estatutos Sociales vy por el Maximo
Organo Social, otorga los siguientes poderes: Otorgar poder --------
general, amplio y suficiente a los doctores JOSEFINA DEL CARMEN ----
MIELES BUELVAS CC.N0.33.138.497; a MARCELA CARVAJALINO PAGANO ------
CC.N0.22.579.748; CRISTINA VIOLI FRANCESCHINI CC.No.22.463.716, con
las facultades que se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades administrativas y jurisdiccionales, en asuntos de ------
naturaleza c¢ivil, 1laboral, comercial, penal, aduanera, cambiaria,
tributaria, policiva, administrativa y fiscal. b.- Contestar y -----
presentar demandas, requerimientos, recursos, pedir y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, --------
tramitar incidente de desacato, comparecer en los procesos que -----
cursen contra la sociedad, allanarse en nombre de la sociedad en
los asuntos que sean necesarios, transigir, desistir, sustituir,
renunciar y vreasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------

transaccionales, judiciales o extrajudiciales o extrajudiciales,
cualquiera gque sea su cuantia, para 1lo cual las apoderadas deben
aportar la autorizacion simple y escrita del Representante legal

de 1la sociedad. d.- Podran presentar solicitudes de devolucion y/o
compensacion de impuestos, ventas y rentas, recibir los pagos por
las devoluciones y adelantar todo tramite o proceso administrativo
ante 1la DIAN, de tal forma que en ningun momento quede sin ---------
representacion 1legal de la sociedad. PODERES ESPECIALES: a.- Se ----
confiere poder especial amplio y suficiente a las personas que se
determinan seguidamente, que conforman el grupo A y B, para, para
que conjuntamente suscriban contratos de suministros de mercancias
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL., DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800.000.00), -------
liquidados a 1la tasa representativa del mercado vigente en el dia
que se realice 1la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO --------==~---
CC.N0.41.660.293, CARMEN ALICIA FLOREZ CC.N0.22.434.044, IVAN ------
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VILLAREAL, CAMACHO CC.N0.91.201.749, CARMEN ALICIA HERRERA ----------~
DIAZGRANADOS CC.N0.22.377.540, DAVID ANTONIO CHARRIS GIRALDO -------
CC.N0.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
FORERO LLINAS CC.No.19.300.593. b.- Se confiere poder especial -----
amplio y suficiente al senor WILLIAM ALBERTO BARROS CERRA ----------
CC.No.8.715.941, para que en nombre y representacion de PROCAPS ----
S.A., suscriban declaraciones cambiarias, aduaneras y tributarias a
que este obligada 1la sociedad, en el giro normal de sus negocios y
operaciones sociales, por tanto quedan facultados para firmarlas,
como tambien 1los demas documentos relacionados con ellas, ----------
notificarse, aportar y solicitar las pruebas que sean necesarias.

c.-Otorgar poder especial amplio y suficiente al senor MARLON -----
TATIS PAREDES CC.No.72.176.874 y al senor WILLIAM ALBERTO BARROS
CERRA CC.No.8.715.941, para que en nombre y representacion de ------
PROCANPS S.A., suscriban 1las declaraciones, reportes y cualquier
documento relacionado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sus veces: d)
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----

ALLTCIA HERRERA DIAZGRANADOS, CC.N0.22.377.540 y al doctor WALTER
TANAKA TATEKAWA, CC.No.16.251.923, para que en nombre y ------------
representacion de PROCAPS S.A.; endosen 1los titulos valores de la

sociedad hasta por la suma de UN MIL MILLONES DE PESOS -------------
(1.000.000.000.00) M.L. CUARTO: EI representante legal de la -------
sociedad PROCAPS S.A.; doctor RUBEN MINSKI GONTOVNIK, manifiesta
que la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de
las disposiciones legales y estatutarias.----------------------"=—-=--

CERTIFICA

Que por Escritura Piblica No. 1,933 del 16 de Sep/bre de 2008,
otorgada en la Notaria 2 a. de Barranquilla cuya parte pertinente
se inscribi® en esta Camara de Comercio, el 06 de Octubre de 2008
bajo el No. 3,748 del 1libro respecCtivo,------=m-----mmm e
Consta que el geflor RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS S.A., confiere por medio de este instrumento ------
publico Poder especial Amplio y Suficiente a la doctora MILENA -----
ESCAFFI PARDO, C.C. No. 32.758.420, para que en nombre y -----------
representacion de PROCAPS S.A., suscriba declaraciones cambiarias,
aduaneras y tributarias a que este obligada la sociedad en el giro
normal de sus negocios y operaciones sociales, por tanto queda -----
facultada para firmar, como tambien los demas documentos -----------
relacionados con ellas, notificarse, aportar y solicitar las -------
pruebas gque sean necesarias.---------------------------------o--—---
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CERTIFICA
Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucidn, 1liquidacidén o
nombramientos de representantes legales de la expresada sociedad.
CERTIFICA
Que su ultima Renovacidn fue el: 19 de Marzo de 2008.
La informacidn sobre embargos de establecimiento se suministra en

Certificados de Matricula, 1la de contratos sujetos a registro, en
Certificados Especiales.

-w\«":’@ﬁ#ﬂ— -)




61¢ \




80 I

i

b

£ 33/105894 A1}

Y ‘\
‘2’3’:/

ik SRR

{19 World Intellectual Property Organization

International Bureau

{43) International Publication Date
24 December 2003 (24.12.2003)

PCT

¢ 1t 7

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

O 0.5 0 A

{10) Internationai Publication Number

WO $3/105894 A1l

{31) Iaternational Patent Classification”  A61K 39/385,
39442, COTX 15/00

{21) interaationai Application Number: PCT/US03/i18913

{22) International Filing Date: 16 June 2003 (16.06.2003)

(25) Filing Language: English

{26) Publication Language: English

13y

(71)

et e Yy e,
Cheth 1Y Datal

6033897 14 Jene 2002 (14.06.2002)  US

Applicant (for all designated States except US): MED-
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Agents: INSOGNA, Anthony, M. et al; Pennie & Ed-
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STABILIZED LIQUID ANTI-RSV
ANTIRODY FORMULATIONS

This application is entitled to and claims priority benefit to U.S. provisional
application Serial No. 60/388,921 filed June 14, 2002, which is incorporated herein by

reference in its entirety.

i INTRODUCTION

"“he present nvention relates to liguid formulations of SYNAGISY < ¢ um antigen-
bvinding fragmeat thereof, which formuiations exhibit stability, low to uadeisciable levels of
antibody fragmentation, low to undetectable levels of aggregation, and very bittis 10 no ioss
of the biological activity (e.g., therapeutic efficacy) SYNAGIS® or an antigen-binding
fragment thereof, even during or after long periods of storage. In particuier, the present
Luvention relates to liquid formulations of SYNAGIS® or an antigen-bindivg fragment
therecf, which formulations are substantially free of surfactant and/or inorgamc salts. The
present invention also relates to methods of preventing, treating or amelicrating symptoms
associated with a respiratory syncytial virus (RSV) infection utilizing liquid formmulations of

SYNAGIS® or an antigen binding fragment thereof.

2. BACKGROUND OF THE INVENTION

Respiratory syncytial virus (RSV) is the leading cause of sericus .ower resoiratery
tract disease in infants and children (Feigen et al., eds., 1987, In: Textbook of Pediazric
Infectious Diseases, WB Saunders, Philadelphia at pages 1652-1675; New Vaccine
Development, Establishing Priorities, Vol. 1, 1985, National Academy Press, Washington
DC at pages 397-409; and Ruuskanen ef al., 1993, Curr. Probl. Pediatr. 23:50-79). The
yearly epidemic naturs of RSV infection is evident worldwide, but the incidence apd

everity of RSV disease in a given season vary by region (Hall, C.B., 1953, Corterap.

Pediair. 10:92-110). In temperate rsgions of the northern hemisphere, it usuaily begins in
late fall and ends in late spring (Hall, C.B., 1995, In: Mandell G.L,, Beroneti J.E, Doiin R,
eds., 1995, Principles and Practice of Infections Diseases. 4th ed., Churehill Lavingstone,
New York g pages 150:-1519). Tiis estimated that RSY iilness resuis 4z 80,000
hospitalizations ad causes 4,500 deaths annually in the United States. Primary RSY

mfection occurs most often in children from 6 weeks to 2 years of ags and sncommonly in
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the first 4 weeks of life during nosocomial epidemics (Hall et 2., 1979, New Engl. J. Mied.

300:393-396). RSV is estimated to cause as much as 75% of ali childhood bronchiolitis and
vp W 40% of all pediatric pnevmonias (Cunningham, C.X. ef #/., 191, Pediarics 83:527.
332} Children at increased risk from RSV infection include preterm infants (Hall ez al.,
1579, New Engl. J. Med. 300:293-396) and children with bronchopulmonary dysplasia
(Groothuis et al., 1988, Pediatrics 82:199-203), congenital heart disease (MacDonald et al.,
New Engl. J. Med. 307:397-400), congenital or acquired immunodeficiency (Ogra et af ,
1988, Pediatr. Infect. Dis. J. 7:246-249; and Pohl et al., 1992, J. Infect. Dis. 165:166-169),
and cystic fibrosis (Abman ef al., 1988, J. Pediatr. 113:826-830). The faiality rate in infants
wiih heart or Jung disease who are hospitalized with RSV infection is 3%-4% (Navas e al.,
1992, J. Pediatr. 121:348-354).

RSV infects adults as well as infants and children. In healthy adults, RSV canses

zdominantly upper respiratory traci disease. It has recently become evident that some

suahs, especially the elderly, heve symptomatic RSV infections more frequent’y ™24 nac
been previousty reported (Bvans, A.S., eds., 1989, Viral Infections of Humans.
Epidemiology and Control, 3™ ed., Plenum Medical Book, New York ai pages 525-544).
Several epidemics also have been reported among nursing home patients and
institutionalized young adults (Falsey, A.R., 1991, Infect. Control Hosp. Epidemoi. 12-602-
6U8; and Garvie ef al., 1980, Br. Med. J. 281:1253-1254). Finally, RSV may cause serious
disease in immunosuppressed persons, particularly bone marrow fransplant patients (Hertz
et al., 1989, Medicine 68:269-281).

Treatment options for established RSV disease are limited. Severe RSV disease of

the Jower respiratory tract often requires considerable supportive care, including

administration of humidified oxygen and respiratory assisiance (FieiGs 2 4], ads, 999,
Fields Virotogy, 2™ ed., Vol. i, Raven Press, New York at pages 1CAS- T ihe oy

drug approved for freatment of infection is the antiviral agent ribav:rin {smerican Acad my
of Pediatrics Committes on Infectious Diseases, 1993, Pediatrics §2:501 -5043. it hasbeen
shown to be effective in the treatment of RSV preumonia and bronchiolitis, modifying the
ccurse of severe RSV disease in immunocompetent children (Smith &z a/., 1957 New Zng.
3. Med. 325:74-29). However, ribavirin has a number of limitations including high cust,
need for prolonged aeroscl admdnistraticn and potential risk to pregnars women 2s well as
to exposed heaith care personnel. The American Academy of Pediatrics Committes on
Infectious Diseases revised their recommendation for use of ribaviric. The current

recommendation is that the decision to use ribavirin should be based on the particuiar

w2~
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clinical circumstances and physigian's experience (American Academy of Pediatrics.

Summaries of Infectious Diseases. In: Pickering LX., ed., 2000 Rzd Book:Repo: of the
Commiitee on Infectious Diseases. 25th ed., Elk Grove Village, IL. A:nerican Academy of
Pediatrics, 2050, pp. 483-487).

While 2 vaccine might prevent RSV infection, no vaccine is vet licensed for this
indication. A major obstacle to vaccine development is safety. A formalin-inactivated
vaccine, though immunogenic, unexpectedly caused 2 higher and more severe incidence of
lower respiratory tract disease due to RSV in immunized infants than i nfenis imennized
with o similerly prepared trivalent parainfiuenza vaccine (Kim ef ol.. 1969, Arm. J.
Epidemiol. 83:422-434; and Xapikian et al., 1969, Am. J. Epidemiol. 85-405-421). Several
candidate RSV vaccines have been abandoned and others are under developraent (Murphy
et al., 1994, Virus Res. 32:13-36), but even if safety issues are resolved, vaccine efficacy
mus? also be improved. A aumber bf problems vemain to be selved. Immunization would
be sequired in the immediate neonatal period since the peak incidence > 1o wer res pUELTY
teact disease occurs at 2-5 months of age. The immaturity of the neonatu! imumane response
together with high titers of maternally acquired RSV antibody may be expectsa to reduce
vaccine immunogenicity in the neonatal period (Murphy ef al., 1988, J. Virol. 62:3907-
3910; and Murphy et al., 1991, Vaccine 9:185-189). Finally, primary RSV infection and
diseass do wot protect well against subsequent RSV disease {Henderson 27 4/., 1975, New
Engl ¥ Med. 300:330-534).

Currently, the only approved approach to prophylaxis of RSV disease is passive
immunization. Initial evidence suggesting a protective role for IgG was obtained from
observations involving maternal antibody in ferrets (Prince, G.A., Ph.D. diss., University of
Caiifornia, Los Angeles, 1975) and humans (Lambrecht ef af, 1976, 5. Infect. Dis. 134:211-
217; and Glezen et @l., 1981, I. Pediatr. 98:708-715). Hemming ef al. “foz2ll 20 0! | ode
1985, Clinical Use of Intravenous immunoglcbulins, Academic .ess, . ndon zi ¢ ages J15A
294) rzcognized the possible utility of RSV antibody in the treatment or prevention of RSV
infection during studies involving the pharmacokinetics of an intravenous immune globulin
{IVIG) in newborns suspected of having neonatal sepsis. They noted thar oae infant, whose
respiratory secretions yielded RSV, recovered rapidly afier IVIG mfusior. Subsequent
znalysis of the IVIG lot revealed an unusually high titer of RSV neutralizmg antibody. This
same group of investigators then examined the ability of hyperimmune serum or immune
globulin, enriched for RSV neutralizing antibody, to protect cotton rats and primates against

RSV infection (Prince ef al., 1985, Virus Res. 3:192-206; Prince et 4/, 1890, 7. Virol.




10

15

20

Lis
o

WO 03/1058%4 PCT/US03/18913
64:3091-3092; Hemming et al., 1985, J. Infect. Dis. 152:1083-1087; Prince et dl., 1983,

Infeot. Immun. 42:81-87; and Prince et 4/, 19853, J. Virol. 35:517-520. Results of these
studies suggested that RSV neutralizing antibody given prophylactically inhibited
respiratory tract replication of RSV in cotton rats. When giver. therapeutically, RSV
antibody reduced pulmonary viral replication beth in cotton rats and in a nonhuman primate
model. Furthemnore, passive infusion of immune serum or imraune giobulin did pot
rreduoe enhanced pulmorary pathology in cotton rats subsequently chnflenzed with RSV

A humanized antibody directed to an epitope in the A antigenic site o1 the § protein
of RSV, SYNAGIS®, comprising variable heavy (VH) complementarity defermining
regions (CDRs) having the amino acid sequences of SEQ ID NO:1-3 and variable light
(VL) CDRs having the amino acid sequences of SEQ ID NO:4-6, is approved for
intramuscular administration to pediatric patients for prevention of serious lower respiratory
ract disease caused by RSV at recommended monthly doses of 15 mg/kg of body weight
throughout the RSV season (November through April in the northern hemisphere).
SYNAGIS®is a composite of human (95%) and murine (5%) antibody sequences. See,
Jolmsori et al., 1997, J. Infect. Diseases 176:1215-1224 and U.S. Patent No. 5,824,307, the
etire contents of which are incorporated herein by reference. The human fizavy caam
ssquence wag derived from: the constant domains of human IgG. 2ad tae variebio
framework regions of the V¥ genes of Cor (Press et al., 1970, Biochem. J. 1i™:64,-660)
and Cess {Takashi ez al., 1984, Proc. Nail. Acad. Sci. USA 81 :194-198). The human light
chain sequence was derived from the constant domain of C6 and the variable framework
regions of the VL gene K104 with J6-4 (Bentley er al., 1980, Nature 288:3194-5198). The
rauring sequences were derived from a murine monoclonai antibody, Mab 1127 (Beeler e
al., 1989, 5. Virology 63:2941-2950), in a process which involvad the graiiing of ihe murixe
complementarity determining regions into the human antibody frameworks,

SYNAGIS® has high specific activity against RSV in vitro (approximately 50-100
times that of RespiGam®) and is known to neutralize a broad range of RSV 1golatee. Since
1" 3s not derived from human p]as?r;a, prophylactic treatment with SV NA SIS Joes 6o
cerry petential risk of transmission of blood borne pathogens

SYNAGIS® was initiaily formulated as a Hquid for IV use, at & concaatration of 10
mg/ral SYNAGIS® in phosphate buffered saline. A lyophilized formulation or SYNAGIS®,
which ailows a higher concentration (100 mg/mi afier reconstitution, in 50 mM Mistiiane
and 3.2 mM glycine buffer with 6% (w/v) mannitol at pH 6.0) of the anticody inae this

initiai tiquid formulation, was produced later to allow intremuscuier use Tha | sophrizen

-4-
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formulation of SYNAGIS® is prepared by Iyophilizing SYNAGIS® at 54 m g/ml in an

agueous solution containing 25 mM histidine, 1.6 mM glycine, and 3% (w/v) mannitot at
pH 6.0. The imitial liquid formulation in PBS and the lyophilized formuiation of
SYNAGIS® have been tested in phase I clinical studies in healthy adults. The lyophilized
formulation was tested in phase ! through phase IV studies in pediatric patienss.
SYNAGIS®, at doses of 15 mg/kg to 30 mg/kg for aduits is found to be wel tolerated, and
15 mg/kg for children is found to be safe and efficacious for RSV prophylaxis Ths
lyophilized formulation was approved in 1998 by the FDA for use in the prevention of
serious lower respiratory tract disease caused by RSV in children at high risk 6f RSV
disease.

However, the lyophilized formulation has a rammber of Hmitations, incleding a
prolonged process for lyophilization and resulting high cost for manufacturirg. In addition,
the lyophilized formulation has to be reconstituied asepticaily and accurately by healthcare
practitioners prior to administering to patients. The reconstitition step itself requares certain

specific procedures: (1) a sterile diluent (i.e., water or 5% dextrose in water for in‘ravenous

D

adminisiration and water for intramuscular administration) is added o *he v ai containing
tyophitized SYNAGIS®, siowly anc aspetically, and the via, must be swiried vecy peatly
30 seconds to avoid foaming; (2) the reconstituted SYNAGIS® needs o stand at roora
temperature for a minimum of 20 minutes until the solution clarifies; and (3} the
reconstituted preparation must be administered within six (6) hours after the reconsttution.
Such reconstitution procedure is cumbersome and the time limitation after the reconstitution
can causs a great inconvenience in administering the formulation to patients, ieading to
significant waste, if not reconstituted properly or if the reconstituted dose is ret vsed within
six {6) hours and must be discarded.

Thus, a need exists for a liquid formulation of SYNAGIS® at a concentration
comparable to or higher than the reconstituted lyophilized formulation so that there is no
need to rzeonstitate the formulation prior to administration. This allows huain.
pracutioners much quicker aad easier administration of SYNAGISY 19 2 patie.*

Prior liquid antibody preparations have short shelf lives and may -0s¢ imologicel
activity of the antibodies resulting from chemical and physical instabilities during the
storage. Chemical instability may be caused by deamidation, racemization, aydrolysis,
oxidation, beta elimination or disulfide exchange, and physical instability may b caused By

nnuody.denamratmn, aggregation, mempitauon or adaorptlcm mnqg tacse, aggmoatlr A1,

deamldatlon ang omdatlon are mown to be the most commorn causes of the an-zbodj

—_——
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degradation (Wang et al., 1988, J. of Parenteral Science & Technology 42(Suppl):S4-526;

iy
Cleland et al., 1993, Critical Reviews in Therapeutic Drug Carrier Systems 19(4):307-377).
Thus, there is a need for a stable liquid formulation of SYNAGIS® or an antigen-binding

fragment thereof effective to prevent RSV infection.
()

3. SUMMARY OF INVENTION

The present invention is based, in part, on the development of high concentration
liquid formulations of SYNAGIS® or an antigen-binding fragment thersof, which
formulations exhibit, in the absence of surfactant, inorganic sz¥s, and/or oier excinients,
stability, Jow 10 undetectable levels of antibody fragmentation andvor 22 gZregshion, and very
little to no loss of the biological activity(ies) of SYNAGIS® or an antigen-binding fragment
thereof during manufacture, preparation, transportation, and storage. The liquid
formulations of the present invention facilitate the administration of SYNAGIS® or an
amiigen-binding fragment thereof for the prevention, treatment, management and/or
amelioration of a RSV infection or one or more symptoms therecf. In particular, the liquid
formulations of the present invention enable a healthcare professional io quickly administer
a sterile dosage of SYNAGIS® or an antigen-binding fragment thereof without having to
accurately and aseptically reconstitute the antibody or antibody fragment prior to
adnmstration as required for me Iyophilized dosage form. Suck Equid Sormuations of
YN AGIS® zan be also manufactured more casily and cost effectively thar tie lyenhilized
formulation since liquid formulations do not require 2 prolonged drying ster, suct 48
lyophilization, freeze-drying, etc. The liquid formulations are made by 2 process in which
the antibody being formulated is in an aqueous phase throughout the purification and
formulation process. Preferably, the liquid formulations are made by a process that does rot

include a drying step, for example, but rot by way of limitation, a ! yophilization, frecze-

—— —

drying, soray-drying, or air-drying step. -
e e

The present invention provides liquid formmulations of SYNAGIS® or ap antigen-
binding fragment thereof, substantially free of surfactant, inorganic salts, sugars, and/or
other common excipients, said formulations comprising histidine and 2 concentration of
about 15 mg/ml or higher of SYNAGIS® or an antigen-bincing Fagment tharee!
Opuonaily, the formulstion may further compnise glveine, Altoruatvely, ihe % ~auistion v
the present invention may further comprise oher comrnen exc pien:s, fuch 2322000571060

olyols and amino acids, including, but not Himited 0, arginine, lysine, and ‘nettionine.
p }'\ k - g

o — ~—

The present invention aiso provides liquid formulations substantially free o sarfactant,
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inorganic salts, sugars, and/or other commonly-known excipients, said formmuiation having a
pH ranging from aBout 5.0 to about 7.0, preferably about 5.5 to 6.3, more preferably about
5.8 to about 6.2, and most preferably ab&;g.(}, and comprising histidine and a
concentration of about 15 mg/ml or higher of SYNAGIS® or an antigen-binding fragment
thereof.

The present invention encompasses stable liquid formulations of SYNAGIS® which
exhibit low to undetectable level$ of antibody aggregation and/or fragmentation with very
little o 1o loss of biological activity(ies) of SYNAGIS® or an antigen-sinding agment
‘hereot dusing manufacture, preparation, transportation and fong periods cf sicrags. Tha
present iavention also encompasses stable liquid formulations of modified forms of
SYNAGIS® or an anti gen-binding fragment thereof that have increased in vivo half-lives
relative to unmodified SYNAGIS® or an antigen-binding fr;;,gment thereof, said
formulations exhibiting low to undetectable levels of antibody aggregation and/or
fragmentation, and very little to no loss of biological activity(ies) of SYNAGIS® or an
satigen-rinding fragment thereof.

The present invention encompasses liquid formulations of SYNAGIS® oz
antigen-binding fragment thereof, said formulations having stability ar 38° - 42°C as
assessed by high performance size exclusion chromatography (HPSEC). The liquid

malations of the present invention 1 exhibits stabu s assessed by ‘ﬁ’"‘ﬁ"‘ it te

feparaiae ranges of 38°(‘ 42°C for at least 60 days {in specific embodimens net more

fran 120 aay-:‘ of 2G“C °4°" for at least 1 year, and of 2°C-8°C for 2t lzasr 3 yoars. The
oresent invention also encompasses liquid formulations of SYNAGIS® ¢ an antigon-
binding fragment thereof, said formulations having low to undetectable aggregation as
measured by HPSEC. In a preferred embodiment, the liquid formulatiors cf the present
invention exhibit stability at 38°-42°C for at least 60 days and exhibit law to uncetectabic
levels of antibody aggregation as measured by HPSEC, and further, exnibit ver v littie to ne
loss of biclogical activity (ies) of SYNAGIS® or an antigen-binding fragment thereof
compared to the reference antibodies as measured by antibedy binding assays such 25, e. 2.,
ELISAs.

The present invention provides methods for preparing liquid forramiaticas o,

SYNAGIS® or an antigen-hinding fragment thereof. The liqud foraulzt ons of e ore

w

e U
nvertion are prepared by maintaining SYNAGIS® or an antigen-doliag fregment inersot
i an aqueous solution at any time during the preparation. In other words, the bqe.r’

formulations are prepared without invoiving any step of drying SYNAGIS® or 22 zntigen-

-7 -
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tinding fragment thereof or the formulations themselves by, for exampie, iyopbitization,
"

Jaciian arying, sto.

The preseat invention provides methods for preparing liquid formulations of
SYNAGIS® or an antigen-binding fragment thereof, said methods comprising concentrating
a fraction of purified SYNAGIS® or an antigen-binding fragment thereof to a final
concentration of abovit 15 mg/ml, about 20 mg/ml, about 919 mg/ml, about 40 mg/ml, about
59 mg/m}, about 60 mg/ml, about 70 mg/ml, abeut 20 mg/ml, shout 90 meg/m, about 100
mg/rfd, about 200 mg/ml, about 250 mg/ml, or about 300 mg/mi using & semi-permeable
membrane with ar appropriate molecular weight (mw) cutoff (e.g., 30 kD cutoff for
SYNAGIS® and F(ab'), fragments thereof; and 10 kD cutoff for SYNAGIS® fragments
such Fab fragments), and diafiliering the concentrated antibody fractior. into b3 formulation
buffer using the same membrane. The formulation buffer of the present invention
comprises histidine at 2 conceniration ranging from about 1 mM io abous TU0 mM. abeur 19
mM to about 50 mM, about 20 mM to about 30 mM, or about 23 mM tc abous 27 mM, anc.
is most preferably about 25 mM. To obtain an appropriate pH for SYNAGIS® or an
antigen-binding fragment thereof, it is preferably that histidine (and glycine, if added) is
first dissolved in water to obtain a buffer solution with higher pH than the desired pH and
then the pH is brought down to the desired level by the addition of HCL. this way, the
formation of inorganic saits (e.g., the formation of NaCl when, e.g., histidine hydrochloride
is used as the source of histidine and the pH is raised to the desired level by the addition of
NaOH) can be avoided.

The Equid formulations of the present invention may be sterilized by sterlie Sliration

sz 0.2 uor290.22 u filter. Sterilized Ligmd formulatior:s of < presemi vennon viay
be admitastered to a subject to prevent, weat or ameilorate one or rore symptoms
associated with a RSV infection or a symptom thereof.

The present invention also provides kits comprising the liquid formulations of
SYNAGIS® or an antigen-binding fragment thereof for use by, e.g. = healthcare
professionial. The present invention further provides methods of preventing, treating
managing or ameliorating a RSV infection or one or more sympioms ths.eof by

pdministering the liquid formulations of the present invention.

3.1  Terminology
As vsed herein, all liquid formulations of SYNAGIS® and/or fragments thereof that

Lmnumospecifically bind to 2a RSV antigen described above ae o iscti. oy ajer =i
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"louid formulations of the invention,” " SYNAGIS® liguid formulations of the mvention,”

or "liquid formulations of SYNAGIS® or an antigen-binding fragment thereof.”

As used herein, the term “cytokine receptor modulator” refers o an agent which
modulates the phosphorylation of a cytokine receptor, the activation of a signal transduction
pathway associated with a cytokine receptor, and/or the expression of a particular protein
such as a cytokine. Such an agent may directly or indirectly modulate the phosphorylation
of a cytckine receptor, the activation of a signal transduction pathway asscciated with a
cytekine receptot, and/or the expression of a particular protein such as 2 cytokine. Thus,
examples of cytokine receptor modulators include, but are not limited to, cyrokines,
fragments of cytokines, fusion proteins and antibodies that immunospecificaily binds to a
cytokine receptor or a fragment thereof. Further, examples of cytokine receptor reodulators
inclnde, but are not limited to, peptides, polypeptides (e.g., zoluble cytokine reseptors),
fusion proteins and antibodies that immunospecifically binds to a cytokine or a fragment
thereof.

As used herein, the terras "SYNAGIS® fragment", “antigen-birding fragment” and
like terms used in the context of SYNAGIS® refer to 2 fragment of SYNAGIS® that
immunospecifically binds to a RSV antigen. Fragments of SYNAGIS® may be generated
oy any technique known to those skilled in the art. For example, Fab and F{ab "), fragments
may be produced by proteolytic cleavage of immunoglobuiin molecules, using erzymes
such as papain (to produce Fab fragroents) or pepsin (to produce F(ak’); Tagments). F{at’),
fragments contain the complete light chain, and the variable regicn, the CH 1 region and the
ainge region of the heavy chain. Preferably, the fragment alsc binds 10 a RSV antigen,
more prefarably to the same evitope as SYNAGIS®.

4s used herein, the term “effective amount™ refers to the amouni of 2 Crerapy (e.g, 2
prophylactic or therapeutic agent), which is sufficient to reduce the severity, and/er duration
of a RSV infection, ameliorate one or more symptoms thereot, prevent the advancement of
a RSV infection, or cause regression of a RSV infection, or which is sufficien: to result in
the prevention of the development, recurrence, onset, or progression of a RSV infection or
one or more symptoms theresf, or enbance or improve the prophylactic and/or therapeuis
effect(s) of another therapy (e.g., another therapeutic agent). In a specific embodiment, an
effective amount of a therapeutic or a prophylactic agent reduces one or more of the
following steps of a RSV life cycie: the docking of the virus particle to a cell Tue

irfroduciion of virai genetic information into a cell, the expression of visa! poseins, 1=

production of new virus particles and the release of virus particles from o 0ol by 1d loest

by
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5%, preferably at least 10%, at least 15%, at least 20%, at least 25%, ai least 30%, at least

35%, at least 40%, at least 45%, at least 50%, at least 55%, at leasi 60%, at least 85%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
106%. in another specific embodiment, an effective amount of a therapeutic or a
prophylactic agent reduces the replication, multiplication or spread ox' z virus by at least 3%,
preierably at isast 10%, at least 15%, at least 20%, at least 25%, at least 2%, af leas® 35%,
at least 40%, at least 45%, at least 50%, at least 55%, at least 50%, at leas: 65%, at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 100%.

As used herein, the term "epitope" refers to a portion of a RSV polypeptide or
crotern having antigenic or immunogenic activity in an animal, preferably a mammal, and
most preferably in a human. An epitope having immunogenic activity is 3 poruon of & RSV
polypeptide oz protein that elicits an antibody response in ar animal. An epitope having
antigenic activity is a portion of a RSV polypeptide or protein to which an antibody
immunospecifically binds as determined by any method well known in the art, for example,
sy the immunoassays described herein. Antigenic epitopes need not necessarity be
smmunogenic. Specifically, the epitope of SYNAGIS® is the A antigenic sie »f the ¥
protein of RSV.

As used herein, the term "excipients” refers to inert substances which are commonly
used as a diluent, vehicle, preservatives, binders, or stabilizing agent for drugs and mcludes,
but not limited to, proteins (e.g., serum albumin, etc.), amino acids (e.g., aspartic acid,
gistawic acid, iysine, erginine, glycing, histidine, etc.), fatty acids and phoscho.ipes (6.3
wlkyi suifonates, caprylate, etc.), sufactants (e.g., SDS, polysorbate, nomonic susfaciant,
gtc.), saccharides (e.g., sucrose, maltose, irehalose, etc.) and polyols (e.g., mannite),
sorbitol, etc.). Also see Remington's Pharmaceutical Sciences (by Joseph P. Remington,
18th ed., Mack Publishing Co., Easton, PA) which is hereby incorporated in its enticety.
Preferably, the excipients impart 2 beneficial physical property to the formularion, such zs
inorzased protein stability, incrsased protein solubility and decreased viscosity.

The term “fragment” as used hersin refers to a peptide, po.ypepide. » urotein
(including an antibody) comprising an amino acid sequence of at least £ COnTiguons amirs
geid residuss, af least 10 contiguous amine acid residues, at least 15 contignous armin acil
residues, at least 20 contiguous amino acid residues, at least 23 contigacus 2raiine acic
resicues, af least 40 contiguous amino acid residues, at Ieast 50 contiguous aian zcid
residues, at least 60 contignous amino residues, at lsast 70 contiguous amine acid iesidues,

at least contiguous 80 amino acid residues, at least contiguous 9¢ amino acid residues, a:
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least contiguous 100 amino acid residues, at least contiguous 125 amino acid residues, at
lzast 150 contignous amino acid residues, at ieast contignous 175 amino acid re sidnes, at
least contigrous 200 amino acid residues, or at ieast contiguous 259 amine acid residues of
the amino acid sequence of another polypeptide or protein. In a specific embodiment, a
fragment of a protein or polypeptide retains at least one function of the protein or
polypeptide. In another embodiment, a fragment of a protein or polypeptide retains at least
two, three or four functions of the protein or polypeptide. Preferably & fragment of an
antibody that immunospecifically binds to 2 RSV antigen retains the ability to bind to a
RSV aniigen.

As used herein, the term “fusion proiein” refers to a polypeptide or protein that
comprises an amino acid sequence of 2 first protein, polypeptide or fragmert, analog or
derivative thereof, and an amino écid sequerce of a heterclogous protein or po'ypeptide
\-£., & second protein, polypeptide or fragment, analog or derivative therso? &i¥frent than
the 1irst srotein or functional fragmert, analog or derivative thereof). i 015 smbodrmedr, a
fusion protein comprises a prophylactic or therapeutic agent fused to a heteroiogous protein,
polypeptide or peptide. In accordance with this embodiment, the heterologous protein,
polypeptide or peptide may or may not be a different type of prophylactic or therapeutic
agent.

As used herein, the term “human infant” refers to a numan less then 24 montrs,
prererably less than 16 months, less than 12 months, less than 6 months, jess than 3 months,
less thar 2 months, or less than 1 month of age.

As used herein, the term “human infant born prematurely” refers to 2 human bomn at
less than 40 weeks gestational age, preferably less than 35 weeks gestaiicnsl 53¢, WhO 18
less than 6 months old, preferably less than 3 months old, more preferably less thap 2
months old, and most preferably less than 1 month oid.

438 used herein, the term “high concentration” refers 16 2 conceniration of 50 mg/ml
or higher, preferably 95 mg/ml or higher of an aniibody or fragment thereof that
immunospecifically binds to a RSV antigen, in an antibody formulation.

As used herein, the term “host cell” includes a subject cell ransfected or
transformed with a nucleic acid molecule and the progeny or potential progeny of such &
cell. Progeny of such a cell may not be identical to the parent cell transfected with the
nucleic acid molecule due to mutations or environmental influences that may occur in
succeeding generations or integration of the nucleic acid molecule info the host cell

genome.
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As used herein, the term “mmunospecifically binds 2 RSV anti gen” and analogous
terms refer to antibodies or fragments thereof that specifically bind w© a RSV antigen thereof
and do not specifically bind to other polypeptides. Antibodies or fragments that
immunospecifically bind a RSV antigen may be cross-reactive with related antigens.
Preferably, antibodies or fragments that immunospecifically bind a RSV antigen do not
cross-react with other antigens. Antibodies or fragments that immunospecifica Ty ind to
and RSV ant.gen can be identified, for example, by immunoassays, £’ sore, ‘sothermal
titration calorimetry, or other iechniques known to those of skilled in the art  Ap antibody
or an antigen-binding fragment thereof binds specifically to a RSV aniigen when it binds
with higher affinity than to any cross-reactive antigen as determined using experimental
techniques, such as radioimmunoassays (RIA) and enzyme-iinked immuncsorbent 2ssays
{ELISAs). Sece, eg., Paul, ed., 1989, Fundamental Immunology Second Edition, Raves
Press, New York ai pages 332-336 for 2 discussion regarding antibody specificity.

The term “in combination™ as used herein refers to the use of more than ons
therapies (e.g., prophylactic and/or therapeutic agents). The use of the term “in
coribination” does not restrict the order in which therapies (e.g., prophyiactic and/or
toerapeutic agents) are administered to a subject with a RSV infection. A firs therapy (e.g.,
2 prophylactic or therapeutic agent) can be administered prior to le.g., § minutes, i5
gainuies, 30 minutes, 45 minutes,fl hour, 2 houss, 4 hours, 6 hours, 12 hours, 24 hours, 48
hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4 weeks, 3 weeks, & weeks, 8 weeks,
or 12 weeks beforej, concomitanily with, or subsequent to (s.g., 5 minuies, 15 mivates, 30
tatnutes. 45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24 hows. A8 hours, 72
hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, & weeks, or 12
weeks after) the administration of a second therapy (e.g., 2 prophylactic or therapeutic
agent) to a subject with a RSV infection.

As used herein, the term "inorgaaic sali" refers to any compounds, containing no
tarbor., that result from replacement of part or all of the acid hydroge: or an acic by a metal
90 % grouy acting like a metal and are often used as a tonicity adjustiag componnd 1+,
pharmaceuticai compositions and preparations of biological materials. The most common
snorganic salts are NaCl, KCl, NaH;PO,, etc.

An "isolated" or "purified" antibody is substantially free of ceilular marerial or other
coniarpinaiing proteins from the cell or tissue source from which the provei= is derived, o
wubsiantially free of chemical precursors or other chemicals when chamicaily svatuesizaC.

The language “substantially free of celluler material" includes preparations of an antibody
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in which the polypeptide/protein is separated from cellular components of ths cells from

which it is isolated or recombinantly produced. Thus, an antibody that is substantially free
of cellular material includss preparations of the antibody having less than about 30%, 20%,
1% %, 2.5%, or 1%, (by éry weight) of contaminating protein. When %6 sativedy in
weeombinantly produced, it is also preferably substantially free of cutiurs mecium, & 2.,
culture medium represents less than about 20%, 10%, or 5% of the volume of the protein
preparation. When antibody is produced by chemical synthesis, it is preferably substantially
free of chemical precursors or other chemicals, i.e., it is separated from chemical PIECUrsors
or other chemicals which are involved in the synthesis of the protein. Accordingly, such
preparations of the antibody have less than about 30%, 20%, 10%, 5% {: by dry weight) of
chemical grecursors or compounds other than antibody cf interest. in a preferred
embodiment of the present invention, antibodies are isolated or purified.

As used herein, the phrase "low to undetectable levels of aggregation” refers to
samples containing no more than 3%, no more than 4%, no more than 3%, 36 more than
2%, no reore than 1%, and most ?referably 0o more than & 5%, aggregation Lv werght
protein as measured by high performance size exclusion chromatography | HRSEC.

As used herein, the term “low to undetectable levels of fragmentation” refars to
samples contairing equal to or more than 80%, 85%, 90%, 95%, 98%, or 99%, of the total
protein, for example, in 2 single peak as determined by high performance size exclusion
chromatography (HPSEC), or in two (2) peaks (heavy- and light-chains) by reduces
Capillary Gel Electrophoresis (CGE), representing the non-degraded SYNAGIS® or & noa-
degraded fragment thereof which immumospecifically binds to a RSV antigen, and
containing nc other single peaks having more than 5%, more than 4%, more than 3%, more
than 2%, more than 1%, or more than 0.5% of the total protein each. The term "Reduced-
Capillary Gel Electrophoresis (CGE)" as used herein refers to capillary gel slectrophoresis
urdes reducing conditions sufficient to reduce disulfide bonds in SYNAGIS® o1 an antigen-
binding fragment thereof.

As used herein, the terms “manage”, “managing” and “managemen:” refer 1o the
beneficial effects that a subject derives from a therapy (e.g., SYNAGIS® v an, antigen-
binding fragment thereof), which does not result in a cure of a RSV infiction. In certain
gmbodiraents, & subject is adrainistered one or more therapies (e.g., prophviactic or
therapeutic agents) to “manage” 2 RSV infection or a symptom thereof so &2 to prevent the

progression or worsening of the infection.
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As used herein, the term “modified” in the context of modified forms of SYNAGIS®

or an antigen-binding fragment thereof refers to SYNAGIS® or an antigen-binding fragment
thereof which has been altered by any method known in the art to increase its half life (see,
e.g., Section 5.1.1., infra). SYNAGIS® and antigen-binding fragments thereof with

5 jmproved in vivo half-lives and methods for preparing them are disclosed i International
Publication No. WO 02/060919, filed December 12, 2001, and U.S. Patent Application No.
10/020,354, filed December 12, 2001, both entitied "Molecules with Extended Half-Lives,
Compesitions and Uses" and by L. Johnson et 4. which are hereby incorporated by

reference in their entireties. The term “modified” n the context of SYNAGIS® or an

10 entigen-binding fragment thereof also refers to SYNAGIS® or an antigen-binding fragment
modified by covalent attachment of any type of molecule to SYNAGIS® or an antigen-
binding fragment thereof. For example, but vot by way of limitatiox, SYNAGIS® or an
mutigen-binding fragment thereof may be modified, e.g., by giyeosy? ation, scetylanor,
pegylation, phosphorylation, amidation, derivatization by known protecting/biocking

15  groups, proteolytic cleavage, linkage to a cellular ligand or other protein, etc.

As used herein, the term "pharmaceutically acceptable” means being approved by a
regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopia,
Snropean Pharmacopia or other generally recognized pharmacopia for use in animals, and
more particularly in humans.

20 As used herein, the term “polyol” refers to a sugar that contains many -OH groups
compared to 2 normal saccharide.

As used herein, the termsp“prevent”, “preventing”, and “prevention” refer to the
-revention or reduction of the recurrence, onset, development or progressicn of a RSV
infection, or the prevention or reduction of the severity and/or duration of 3 RSV infection

25  or one or motre symptoms thereof.

As used herein, the terms “prophylactic agent” and “prophylactic agents” refer to
any agent(s) which can be used in the prevention of a RSV infection or one oy more

3%

symptorns thereof. In certain embodiments, the term “prophylactic agent refers to

SYNAGIS® or an antigen-binding fragment thereof. In accordance with these

30  embodiments, the antibody or antibody fragment may be a corapenert of 2 liquid
formulation of the invention. In certain other embodiments, the term “prophylactic agent”
does not refer to SYNAGIS® or an antigen-binding fragment thereof. In yet other
smhodiments, the term “prophylactic agent” does not refer to antibedics o~ fragments

fereot other than SYNAGIS® that immunospecificaily bind £ a RS¥ zangen Prefe.abiy,
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a prophylactic agent is an agent which is known to be useful to, or has been or 13 currently

being used to prevent or impede the onset, development, progression, and/or severity of 2
RSV infection or a symptom thereof.

As used herein, the term “prophylacticaily effective amount” refers to the amount of
2 vicuid formulation of the invention which is sufficient to result in the nreveniion of the
devaloprent, recurrence, onset or progression of a RSV infection. Ta & specific
embpodiment, 2 prophylactically effective amount of a prophylactic agent reduces one or
more of the following steps of a RSV life cycle: the docking of the virus particle to a cell,
the introduction of viral genetic information into a cell, the expression of vizzi proteins, the
production of new virus particles and the releasc of virus particles from a cell -y ai least
5%, preferably at least 10%, at least 15%, at least 20%, at least 25%, =i ieast 30%, at least
35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 50%, at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
100%. In another specific embodiment, a prophylactically effective amount of a
prophylactic agent reduces the replication, multiplication or spread of a virus by at least 5%,
preferably at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%,

t icast 40%, at least 45%, at leasi 50%, at least 55%, at least 60%, at Isast 657, al teast
70%, at least 75%, at least 80%, at least 83%, at least 90%, at least 35%, or «t ieas* . 0CY%.

As nsed herein, the term “RSV antigen” refers to a RSV protein, pclypeptide or
peptide to which an antibody immunospecificaily binds.

As used herein, the term “saccharide” refers to a class of molecules that are
polyhydric alcohols. Saccharides are commonly referred to as carbohydrates and may
contain different amounts of sugar (saccharide) units, e.g., monosacciarides, dissachardes
and polysacchorides.

The term “small molecule” and analogous terms include, but are not limited to,
peptides, peptidomimetics, amino acids, amino acid analogues, polynucieotides,
polynuclectide analogues, nucleotides, nucleotide anaiogues, organic or inorganic
compounds {i.e., including heterorganic and/or ganometallic compounds) having a
molecular weight less than about'i0,000 grams per mole, organic or inorganic compournds
having a molecular weight less than about 5,000 grams pet mole, orgamc or inorganic
compounds having a molecular weigh less than about 1,000 grams per raole, JUEANIC OF
inoreanic compounds having 2 molecular weight less than apow £0C grams gy mcie, sn

salts, esters, and other pharmaceutically acceptable forms of such compounds.
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As used herein, The terms "stability“ and "stable" in the context of a iquid

formulation comprising ::-YNAGIS® or an antigen-binding fragment taereof refer to the
r=sistance of SYNAGIS® or an antigen-binding fragment therecf in the formulatior to

‘hermal and chemical unfolding, aggregation, degradation or fragmentation under givern
manufacture, preparation, transportation and storage conditions. The "stable" formulations
of the invention retain biological activity equal to or more than 80%, 85%, 90%, 95%, 98%,
95%, or 99.5% under given manufacture, preparation, transportation and ¢torage conditions.
The atability of SYNAGIS® or an antigen-binding fragment thereof can be assessed by
degrees of aggregation, degradation or fragmentation by methods known to those skilled in
the art, including but not limited to reduced Capillary Gel Electrophores:s (tCGE), Sodium
Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGE) ard HPSEC, compared
10 a reference, that is, a commercially available Iyophilized SYNAGIS® reconstituted to 100
mg/m‘ ia 47 M histidine/3 mM-glycine buffer with 5.6% mannitol at pH 5.0. The

fereace regularly gives a single peak (>97% arsa) by HPSEC. The cveral: wabilry ofa

Yiquid formuiation comprising SYNAGIS® or an antiger-bmnding ragmert teteo” that
immunospecifically binds to a RSV antigen can be assessed by various 10munc0gicd.
assays including, for example, ELISA and radioimmunoassay using the specific epitope of’
RSV.

As used herein, the term “SYNAGIS® standard reference” or analogous terms refer
to commercially available lyophilized SYNAGIS?®, as described in the Physicians’ Desk
Reference, 56 edition, 2002. Reconstituted SYNAGIS® may conuain, e.g., the foliowing
excipients: 47 mM histidine, 3.0 mM glycine and 5.6% manitol and the active ingredient,
the antibody, at a concentration of 100 milligrams per mi solution.

The terms “cubject” and “‘oatient” are used interchangeably herein. As used herein,
¢ tzms “subject” and “subjects” refer to an animal, preferab.y « mamma! incWilng 4 10 -

primats (e.g., a cOW, pig, horse, tat, dog, rat, and mouse) and a primaie {2.g., & sk ianencie,
& monkey such as a cynomoigons monkey, and a human), and more preferably a human.

As used herein, the term "substantially free of surfactant” refers w0 z formulation of
SYNAGIS® or an antigen-binding fragment thereof, said formulation containing less than
0.0005%, less than 0.0003%, or less than 0.0001% o of surfactants and/or less than 0. 2005%,
{ess than 0.0003%, or less than 0.0001% of surfactant,

As used herein, the term “substantially free of inorganic salts” refers to 2
formulation of SYNAGIS® or an antigen-binding fragment thereof, said formulation
containing less than 0.0005%, less than 0.0003%, or less than 0.0001% of inorganic salts.

-15-
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As used herein, the term "surfaciant” refers to organic substances having

arsphipathic structures; namely, they are composed of groups of opposing solvbility
tendencies, typically an oil-soluble hydrocarbon chain and a water-soluble ionic group.
Surfactants can be classified, depending on the charge of the surface-active moiety, into
anionic, cationic, and nonionic surfactants. Surfactants are often used as wetting,
emulsifying, solubilizing, and dispersing agents for various pharmaceuticai compositions
and preparations of biological materials.

As used herein, the terms “therapeutic agent” and “therapeutic agents” refer to any
agent(s) which can be used in the treafment, management or amelicration a RSV infection
or ong or more symptoms thereof. In cerfain embodiments, the term “therapeutic agent”

rofers to SYNAGIS® or an antig gen-binding fragment thereof. Tn accordance with these
erabodiments, the antibody or antibody fragment may be a componen 2 igaid
formulation of the invention. In certain other embodiments, the term “therapeutic agent”
does not refex to SYNAGIS® or an antigen-binding fragment thereof. In yet other
embodiments, the term “therapeutic agent” does not refer to antibodies or {ragments thereof,
other than SYNAGIS® that immunospecifically bind to a RSV antigen. Preferabl V. e
therapeutic agent is an agent which is known to be useful for, or has been or is currently
being used or the treatment, management or amelioration of 2 RSV infecrion or one or
more symptoms thereof,

As used herein, the term "therapeutically effective amount” refers o th.e amount ofa
Yiquid formulation of the invention that reduces or ameliorates the progression, severity,
and/or duration of a RSV infection, and/or ameliorates one or more s yaptoms associated
wite & RSV iafection. With respect to the ireatraent of 5 RSV infection, a therepenticaluy
effective amount refers to the amount of a therapeutic agent sufficient to reduce or inhibit
the replication of a virus, inhibit or reduce the infection of cell with the virus, inhibit or
reduce the production of the viral particles, inhibit or reduce the release of vizal particles,
inhibit or reduce the spread of the virus to other tissues or sublects, or ameliorate one or
moze sympioms associated with the infection. In a specific errbociment, 4 “her euncally
effective amouat of a therapeutic agent reduces one or more of the fohowmg steps 0fa RSV
life cycle: the docking of the virus particle to a cell, the introduction of virai genetic
information ixto a cell, the expression of viral proteins, the production of new virns particles
and the releass of virus particles ﬁ-om & cell by at least 5%, preferabiy o1 least 10%, 2t least
15%, at least 20%, ai least 25%, at least 30%, at least 35%, at least 40%;, av jzasi 3%, a*

ipast 30%, at loast 55%, at least §G%, at least 63%, at least 70%, a2 fsast 75%, £+ 1oast 30%,
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at least 85%, at least 90%, at least 95%, or at least 100%. In another specific embodiment, a

therapeutically effective amount of a therapeutic agent reduces the replication,
multiplication or spread of a virus by at least 5%, preferably at least 10%, at Ieast 1 5%, at
least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at l2ast 45%, at least S0%,
at wozst 55%, at least 60%, at least 65%, at least 70%, at least 75 7, at Yeest 20Y, at leest
85%, at least 50%, at least 95%, or at least 100%.

As used herein, the terms “therapies” and “therapy” can refer to any protocol(s),
method(s) and/or agent(s) that can be used in the prevention, treatment, management or
amelioration of a RSV infection or one or more symptoms thereof, In certain or bediments,
the zesms “therapy” ard “therapies™ refer to biological therapy, and/or other therap es us=ful
for the treatment of a RSV infection known to medical personne! sk:led.

As vsed herein, the terms “ireat”, “treating” and “treatment” refer to the reduction or
amelioration of the progression, severity, and/or duration of 2 RSV infectior and/or reduces
or axacliorates one or more symptoms of a RSV infection. In specific embodiments, such
ferms rafer fo the reduction or inhibition of the replication of a respiratory sviicvtial virus
IRYV), the inhibition or reducticn m the spread of 2 respiratory synuytiel ruas REV 1
cther tissues or subjects, the inhibition or reduction of infection of & cell wiin 2 respuatory
syncytial virus (RSV), or the amelioration of one or more sympioms associaied with &
respiratory syncytial virus (RSV) infection.

A used herein, a “protocol” includes dosing schedules and dosing regimens. The
rotocols herein are methods of use and include prophylactic and therapeutic protocs:s.

As used herein, the term “T cell receptor modulator” refers o an sgent which
modulates the phosphorylation of a T cell receptor, the activation of a signa! transduction
pathway associated with a T cell receptor and/or the expression of a particular protein such
as a cytokine. Such an agent may directly or indirectly modulate the phosphorylation of a T
cell receptor, the activation of a signal transduction pathway associated with a T c=i!
teceptor, and/or the expression of a particular protein such as & cytokine., Enamgples of T
¢ell receptor modulators include, but are not limited tc, peptides, pelypeptides, proteins,
fusion proteins and antibodies which immunospecifically bind to a T csil receptor or 2
fragment thereof. Further, examples of T ceil receptor modulators inclacs, but sre now
sraited to, proteins, peptides. polypeptides (e.g., soluble T cell receptors), fusion preveins
and antibodies that immunospecifically binds to a ligand for a T cell receptor ot & fragment
therect.

-18 -

(34 2=



.-

10

20

30

n

WO 03/165894 POTAISG3/18913

As used herein, the term “very little to no loss of the biological activitias” refers to
actibody activities, including specific binding sbilities of SYNAGIS® o an antigen-binding
fragment ss measured by various imrmunological assays, including, bt wor Yimited to
ELI5As and radioimmunoassays. In one embodiment, SYNAGIS® or an antigen-binding
fragment of the liquid formulations of the invention retain approximately 50%, preferably
55%, 60%, 63%, T0%, 75%, 80%, 85%, 90%, 95% or 98% of the ability o
imrumospecifically bind to a RSV antigen as compared to & reference antibody or antibody
fragment as measured by an imaumolo gical assay known 10 one of skiii in the art or
described herein. For example, an ELISA based assay may be used to compare the ability
of a liquid formulation of SYNAGIS® or an antigen-binding fragment thereof to
immumospecifically bind to a RSW. antigen to 2 SYNAGIS® reference stardird. In this
assay, plates are coated with a RSV antigen and the binding signal of a set conceniration of
5 SYNAGIS® reference standard is compared fo the binding sigral of «re e3n =

corceniration of 2 test antibody or antibody fragment.

4. BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 is a schematic diagram showing the outline for preparing purified
SYNAGIS®,
¥ig. 2 shows the clinical study flow chart for comparing the liguid formulation of

SYNACIS® with the tyophilized formulation of SYNAGIS®,

5. DETAILED DESCRIPTION OF THE INVENTION

The liquid formulations of the present invention provide a ready -fc-use preparadon
oF SYNAGIS® oran antigen-binding fragment thersof for admirs stering to 3 ebiec withg
azving to rsconstitute the preparation accurately apd aseptically and “waiing for a perion of
time until the soluticn clarifies before administering the formmlation to fe sbject It
simplifies the procedure of administering the formulation to a subject for 2 healthears
professional. Furthermore, due to its high stability during the storage, the forrrulations of
the present invention can contain SYNAGIS® or an antigen-binding fragment thereof at
concentrations in the range of aboui 15 mg/mi to about 300 mg/mi without cansing an
adverse effect on the biological activity(ies) of SYNAGIS® or an anfigen-binding fragmant
thereof due to protein aggregation and/or fragmentation during a prolonged storage. Such
stability not only ensures the efficacy of SYNAGIS® or an antigen-binding fragment thereof

but also reduces possible risks of causing adverse effects on a subiect. & sddition, the

manufacturing process of the liquid formulations of the present inveniior is 3::
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miore efficient than the manufacturing process for the lyophilizad version because all stages

of the marmfacturing of the liquid formulations are carried ont in an agueous solution,
involving no drying process, such as lyophilization and freeze-drying. AccorcCingly, it is

more cost effective as well.

A

51 SYNAGIS® Liguid Formulations
The liquid forreulations of the present invention provide antitody Jormuizsions
which are substantially free of surfactant, inorganic salts, and/or other excipienis and yet
exhibit high stability during long pericds of storage. In a specific embodiment, such
antibody formulations are homogeneous. The formulations of the present invertion
I¢  comprise histidine at concentrations between 1 and 100 mM and SYNAGIS® or an and gen-
binding Fagment thereof at concentrations of about 15 mg/ml to about 300 ing/m!. In one
embodiment, the formulations of the invention do not comprise other ingredients except for
water ot suitable solvents. In another specific embodiment, a modified form of SYNAGIS®
antibody cr an antigen-binding fragment thereof having improved half-life anc¢/or affinity is
15 usedin the liguid formulations of ths invention.
The concentration of SYNAGIS® or an anti gen-binding fragment ‘beveof whnich is
inchuged in the liquid formulations of the invention, is at least 15 mg/mi, at least 2¢ g ml,
at least 25 mg/mi, at least 30 mg/il, at least 35 mg/ml, at least 40 mg/mi, at least 45 mg/m],
at Jeast 50 mg/ml, at least 55 mg/ml, at least 60 mg/ml, at least 65 mg/m, a: isast 70 mg/ml,
20 atleasi 75 mg/mi, at least 86 mg/mi, ai least 85 mg/mi, at teast 90 mg/m., af least 93 mg/mi,
et l2ant 100 ragml, at least 105 mg/mi, at least 110 mg/ml, ac least 115 mgfnal, at ieast 120
mg/rai, ar ieast 125 mg/mi, at Ieast 130 mg/m, at least 135 mg/m, at ieast 140 mg/ml, ar
least 150 mg/ml, at least 200 mg/ml, at least 250 mg/ml, or at least 300 mg/ml.
The concentration of histidine which is included in the liquid formulations of the
25  invention ranges from about 1 mM to zhout 100 mM, about 10 mM to zhout 50 mM, about
23 mM to about 30 mM, or about 23 mM to about 27 mM, and is most preferably zoout 25
mMy, Histidine can be in the form of L-histidine, D-histidiae, or a mixturs {nerecf, bus L-
sistidire is the most preferable. Histidine can be also in the form of hydrates. Histidine
may be used in 2 form of pharmaceuticaily acceptable salt, such as hydrochloride (e.g.,
30 menohydrochloride and dihyydrochloride}, hydrobromide, sulfate, acetate, eic. The purity of

pistidine should be at least 98%, preferably at 1sast 99%, and most preferably =t lsast

29.5%.
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The pH of the formulation should not be equal to the iscelectric point of the

particular antibody to be used in the formulation (e.g., the isoelectric point of SYNAGIS®

ranges from &.65 to 9.43) and may range from gbout 5. 0 tu aDOLt / °'%'ab}y abowe 5.5 to

#bout 6.5, more preferably about 5.8 1o about 6.2, and mos* preferably 2ot £ Q,

o

I addition o histidine snd SYNAGIS® or an anti gen-binding fragmer: thereof, the
formulzations of the present invention may further comprise glycine at a concentration of
less than 150 mM, less than 100 mM, less than 50 mM, less than 3.0 mM, less than 2.0 mM,
or less than 1.8 mM, and most preferably 1.6 mM. The amount of giycire in the
formmlation should not cause a2 significant buffering effect so that antibody precipiation at
1T itsisoelectric point can be avoided. Glycine may be also used in a form 3¢ 2
pharmacenticaily acceptable salt, such as hydrochloride, hydrobromide, suifzte, acetate, etc.
The purity of glycine should be at ieast 98%, preferably at ieast 99%, and most preferably
99.5%. In @ specific embodiment, glycine is not included in the liguid formujations of the
vresent invention.

L Optionally, the formulations of the present invention may furthsr compase viuer

excipienis, such as saccharides , SUCTOSe, mannose, trehalose, eic.) and polyols {eg.

mannitdi, sorbitol, efc.). In one embodiment, the other excipient is a saccharids. Mma
specific embodiment, the saccharide is sucrose, which is at a concentration range between
about 1% and about 20%, preferably about 5% and about 15%, more preferably about 3%

23 and 15%. in another embodiment, the other excipient is  poiyol Prederabiy, noweser, the
iiquid formulations of the present inventicn do not contain mannitot. In ¢ speaiic
embodiment, the polyol is polysorbate {e.g., Tween 20), which is at a concentration range
between about 0.001% and about 1%, preferably, about 0.01 to about 0.1.

i The iiquid formulations of the present invention exhibit stability at the temperature

2
'S

ranges of 38°(” 42°C for at least 60 days and, in some embodiments, not more than “29
days, of 2 ,,3‘52424 C for t Teasi 1 ycar, 2f 2°C-8°C (in particular, at 4°C; Fa- @ ises 3 vears,
at least 4 years, or at least 5 years and at -20°C for at least 3 vears, 4i -zast 4 vears, o &
feast 5 years, as aszessed by high performance size exclusion caromarcgraphy (HPSHO).

Namety, the liquid formulations of the present invention have low to undetectab;e tevals o

g

of
30 aggregation and/or fragmentation, as defined herein, aﬁer the storage Ior me defined p peninds

zs sET Torik above. Preferably, no more than ¢ 5%, 1o more than 4%, no more Pran A
more than 2%, no more than 1%, and most preferably no more than 0.5%, of SYTAGIS” or
an antigen-binding fragment thereof forms an aggregate s measured by HPSEC, afier the

storage for the defined periods as set forth above. Furthermore, liquid torimulations of the
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nresent mvenuon exhibit almost no loss in hlo?ogicdl activity(ies) of SYNAGIS” o: an

mnven—r).ndmg fragment thereof dunng the molonged storage under the condion

described above, as assessed by various immunological assays including, for example,
enzyme-linked immunosorbent assay (ELISA) and radioimmunoassay to measure the RSV
5  antigen-binding ability of SYNAGIS® or an antigen-binding fragment thereof, or, for
example, by a C3a/C4a assay to measure the complement activating ability of SYNAGIS®
o1 aa snrigen-binding fragment therecf, The liquid formulations cf the present invention
rstain after the storage for the above-defined periods more than 86%, more than 85%, more
than 90%, more than 95%, more than 98%, more than 99%, or more than 99.5% of the
10 initial biological activity(ies) prier to the storage.
The liquid forreulations of the present invention can be prepared as vn( dosage
forms. For example, a unit desage per vial may contain 1], 2mod 3o, 4ml, Sml, 6wy, °
ml 8mi, &, 10ml, 15 ml, or 20 mi of different concentrations of S YNAGIS® o an
antigen-binding fragment thersof ranging from about 15 mg/ml to abeut 300 mg/ru
15  concentration of SYNAGIS® or an antigen-binding fragment thereof which
immunospecifically binds to a RSV. If necessary, these preparations can be adjusted to a

desired concentration by adding a sterile diluent to each vial.

511 SYNAGIS®
The invention relates to liquid formulations comprising SYNAG:S® or an antigen-
20  binding fragment thereof. In a preferred embodiments, the invention provides liquid
formulations of SYNAGIS®, a hﬁiﬁa;tﬁzed monoclonal antibody which neuiralizas a broad
range of RSV isolates. The amino acid sequence of £SYNAGIS® is discinssd, 6.2, in
Johasor ef al., 1997, J. Infectious Disease 176:1215-1224, and 11 S Paterw Nn. 5 824,377,
and its VgCDRs and Vi CDRs are shown in Table 1, infra. The propert.es and uses of
25  SYNAGIS® are also disclosed in, e.g., other applications, see, e.g., U.S. Patent Application
No. 09/724,396 filed November 28, 2000; U.S. Patent Application No. 08/996,265 filed
November 28, 2001 and U.S. Patent Application No. 10/403,180 filed March 31, 2003, all

cf which are incorporated herein by reference.

Table 1. CDR Sequences of SYNAGIS®

Sequence SEQ ID NO: _|
TSGMSVG 1 :
DIWWQKQWSLKS 3 o




i0

~WO §3/165894 : _.PCT803/18%13 —
: Vi3 SMUINWYFDV | 3
VL1 KCOLSVGYMH 4
! Viz DTSKLAS 5
'L VL3 FQGSGYPET J

In addition, the present inﬂrention alsc encompasses stable liguié formutations of
modified forms of SYNAGIS® or an antigen-binding fragment thereof thai have improved
half-lives. In particular, the present invention encompasses s modified farra of SYNAGIS®
or en antigen-binding fragment thereof which has a half-life in a subiect, vraferadbly a
human, of greater than 3 days, greater than 7 days, greater than 10 days, prefesably greater
then 15 days, greater than 23 days, greater than 30 days, greater than 33 ¢ays, zreeter than
40 days, greater than 45 days, greater than 2 months, greater than 3 months, greater than 4
months, or greater than 5 months. By prolonging the half-lives of SYNAGIS® and antigen-
binding fragments thereof, it is possible to reduce the amount and/or frequency of dosing of
the aniibody or antigen-binding fragment.

To prolong the serum circulation of an antibody i vivo, various techmoues can be
used. For example, ineri pelymer imojecules, such as high molecular we:ght
pelyethyleneglycol (PEG), can be attached to an antibody with or without 2 muinfunctional
linker either through site-specific conjugation of the PEG 1o the N- or C-terminus of the
antibody or via epsilon-amino groups present on lysine residues. Lincar or branched
ol mer derivatization that results in minimal loss of biological activity van be usec. The
degree of conjugation can be closely monitored by SDS-PAGE and mass spectrometry o
ensure proper conjugation of PEG molecules to the antibodies. Unreacted PEG cap be
separated from antibody-PEG conjugates by size-exclusion or by ion-exchange
chromatography. PEG-derivatized antibodies can be tested for binding activity as well as
for in ~ivo efficacy using methods known to those of skilled in the art, for example, by
immuoncassays described herein,

4 antibody having an increased half-life in vivo cax: alsc be generated by
introducing one or more amino zéid modifications {i.z., substitutions, msernons or
deletions) inte an IgG constant domain, or FcRn binding fragmen: thereo? (prafersoly a £
or kinge ¥ domain fragment). See, e.g., Intermational Publication No. WG $3/23289;
minrpanonal Publication No. WG 97/34651; and U.S. Patent Wo. 6,277 777 crch of which
is incorporated herein by reference in its entirety. SYNAGIS® and antigen-binding

fragments thereof with improved in vivo half-lives and methods for preparing *hem are
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disclosed in International Application WO 02/060919, filed Deceraber 12, 2001, and U.S.

Patent Avplication No. 10/020,354, filed December 12, 2001, both entitted "Molecules with
Hrtended Helf-Lives, Compositions and Uses” and by L. Johnsor ef a! which ars neray
meorporated by reference in their entireties.

Further, an antibody can be conjugated to albumin in order to make the antisody or
an antigen-binding fragment thereof more stable in vivo or have a longer half life in vivo.
The techniques are well known in the art, see e. 2., International Publication Nos. WO
83715199, WG 93/15200, and WO 01/77137; and Enropean Patent No. BP 413,522, all of
vhich sre incorporated herein by reference.

The invention further comprises liquid formulations of SYNAGIS® or antigen-
binding fragments thereof that have been modified, for example, by glycosviation,
acetylation, pegylatin, phosphorylation, amidation, derivatization by known

rotecting/blocking groups, protébiytic cleavage, linkage ¢  celfiviar ligand or c*ha

PTO:EIn, 8IC., and retain RSV antigen-binding aciivity.

51.2  Aatibody Conjugaties

The present invention encompasses the use of liquid formulations of SYNAGIS® or
an antigen-binding fragment thereof (including modified forms that have mereases in vivo
half-lives) that conjugated to one or more moieties, including but not limited g, penmides,
voiypeptides, proteins, fusion proteins, nucleic acid molecules, small mclecules, mimetc
agents, syrithetic drugs, inorganic molecules, and organic moiecules.

The present invention encompasses the use of liquid formulations of SYNAGIS®
recorbinantly fused or chemically conjugated (including both covalent and non-covalent
conjigations) 1o a heterologous protein or polypeptide (or antigen-binding ragmerdt,
preferably to a polypeptide of at féast 10, at least 20, at icast 30, at lsas? 40, at least 3¢, at
least 60, at jeast 70, at least 80, at least 90 or at least 100 amino acids) tp generate musion
proteins. The fusion does not necessarily need to be direct, bus may oceur *henugh linkesr
sequences. For example, an antibody may be used to target a heterologous polypepiide to 2
pariicular celi type, either in vitro or in vivo, by fusing or conjugating the antibody to
enother antibody specific for particular cell sarface receptors. An antibodyv fused
conjugated to a heterologous polypeptide may also be used in in vitro immunoassays and
purification methods using methods known in the att. See e.g., Intemational publication
No. WG 93/21232; European Patent No. EP 439,095; Naramura et ai, 1994, Immunol.
Lett. 39:91-89; U.S. Patent No. 5,474,981; Gillies ef al., 1992, PNAS 89-1423-1432; and

-2 -
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rell ef 00,1991, J. Inumvnol. 146:2446-2452, which are incorporated by referencs i teir
entireties,

The present invention further includes compositions comprising a heterologous
protein, peptide or polypeptide fused or conjugated to an antigen-binding fragment of
SYNAGIS®. For example, a heterologous polypeptides may be fused or conjugated to a
¥ab fragment, Fd fragment, Fv fragment, or F(ab), fragment. Methods for fasing or
conjugating a polypeptide to antibody portion are known in the art. See, e. g., U.5. Patent
Nes. 5,336,603, 5,622,929, 5,359,046, 5,349,053, 3,447,851, and 3,112,946, European
Patent Nos. EP 307,434 and EP 367,166; International publication Nos. WO 96/02388 and
WO 91/06570; Ashkenazi et al., 1991, Proc. Natl. Acad. Sci. USA 8R: 1 535-1905332; Zheng
er al., 1995, J. Trnmunol. 154:5550-5600; and Vil 2t al., 1992, Proc. Nail. Acsd. Sci. USA
89:11337- 11241 (all references are incorporated herein by reference i asir cosis iroties)

Additionai fusion proteins may be generated through the techniques of gene-
shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling (coliectiveiy referred to
as “DNA shuffling”). DNA shuffling may be employed to alter the ectiviiies of
SYNAGIS® or fragments thereof (¢.g., an antibody or ar antigen-binding fragment thersof
with higher affinities and lower dissociation rates). See, generally, U.S. Pateni Nos.
5,605,793; 5.811,238; 5,830,723; 5,834,252; and 5,837,458, and Patten e7 al., 1597, Cuzr.
Opinior: Biotechnol. 8:724-33 ; Harayama, 1998, Trends Biotechnol. 16{2):76-82; Hansson
et al., 1999, J. Mol. Biol. 287:265-76; and Lorenzo and Blasco, 1998, Biotechniques

2) 308- 213 {each of these patents and publications are hereby incorporatea by reference
ts entirety). SYNAGIS®oran antigen-binding fragment therecf, or the rnucisic acid
encocag SYNAGIS® or an an tigen-binding fragment thersof, may be alterac by beiay
subjected to random mutagenesis by error-prone PCR, random nucleotide insert:on or otver
methods prior to recombination. SYNAGIS®or an antigen-binding fragment thereof may
be recombined with one or more components, motifs, sections, parts, domains, fragments,
eto. of one or more heterologous molecules.

Moreover, SYNAGIS® or an antigen-binding fragment thereof san be fused to a
marxer sequence, such as a peptiGs to facilitate purification. in preferred embodiments, the
markes arnino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQS
vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, many of
which are commercially available. As described in Gentz ef al, 1989, Froe. Med. Soad.
Sel. USA 86:821-824, for instance, hexa-histidine orovides for ccnvanmse parification -

the fision protein. Other peptide tags vsefizt for purification nciuce, bin ars 1ot Imited to,

-25-
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the hemagglutinin “HA” tag, which corresponds to an epitope derived from the inf'uenza
hemagglutinin protein (Wilson et al., 1984, Cell 37:767) and the “flag” tag.

The present invention also encompasses the liquid formulations of SYNA AGIS® or an
antigen-binding fragment thereof conjugated to a diagnostic or detectable agent or any other
aelecule for which serum half-lifé is desired to be increased. Such 2n antibody can be
usefu! for monitoring or progaosing the devalopment or progression of 2 R3V miecaen as
part of a clinical testing procedurs, such: as determining the efficacy o a panicular therapy.
Such diagnosis and detection can be accomplished by coupliing SYNAGIS® or an antigen-
binding fragment thereof to a detectable substance including, but not limited ‘o, various
enzymes, such as but not limited to, horseradish peroxidase, aikaline phosphatass, beta-
galactosidase, or acetylcholinesterase; prosthetic groaps, such as but rot limiied ic
streptavidinlbiotin and avidin/biotin; fluorescent materials, such as but not limited 1o,
umbelliferons, fluorescein, fluorescein isothiocynate, thodamine, dichlorotriezinylamine
fiuorescein, dansy! chloride or phycoerythrin; luminescent materials, such as but not limited
to, luminol; bicluminescent materials, such as but not limited to, luciferase, luciferm, and

. 3.p 1257 122, 120
zequorin; rzdicactive materials, such as hut not limited to iodine (*** 3y 12

L), carbon

0y, sulfur (°S), titium CH), indium (55, Wi, W, " in), and teconenum T,
thatliam (°'T1), gallium (%Ga, ¥Ga), palladiom (*®Pd), molybderum ¢ }}./;0). X3A0L
(3%e), fluorine (°F), *Sm, "Ly, °Gd, “*Pm, M0p o TSy, 665 Ny g, 185po
B, 1p Wpy SRy G, S, S57n, 551, 329, 18G4, 1¥Yb, 1 r, Ma, Se, M3gy
and ""Tin; positron emitting metals using various positron emission tomograr hies,
noradioactive paramagnetic metal ions, and molecules that ars radiolabelled or conjugated
10 specific radioisotopes. The detectable substance may be coupled or conjugaied either
directly to SYNAGIS® or an antigen-binding fragment thereof or indirectly, through an
intermediate (such as, for example, a linker known in the art) using rechniqaes known in the
2. Sze, .., U.S. Patent No. 4,741,900 for metal ions which can be conjugared tc
antipodies for use as 2 diagnostics according to the present invention.

The present invention further encompasses uses of SYNAGIS® or un entiger-
binding fragment thereof conjugated to a therapeutic moiety. An antibody or antigen
binding fragment may be conjugated to a therapeutic moiety such as a cylotezvy, e.2., @
cytostatic or cytocidal agent, a therapeutic agent or a radioactive metal oz, e.g.. aipas-
amitiess. 2 oytotoxan or cviotoxic agent inclades any ageut thai s Jetaenda. to ol
Examples include paclitaxel, cytochalasin B, gramicidin D, sthidium bromide, expetine,

itomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, doxoribicin,

-26 -
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daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycein D, 1-

dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, poopranolol, and
prromyein and anatogs or homologs thersof. Therapeutic moisties mc.ade, bt are not
dmited to, antimetabolites (e.g., methotrexate, 6-mercaptopuring, 6-thioguanir.s, ¢ /iaraoise,
5-fluorouracil decarbazine), alkylating agenis (e.g., mechlorethamine, thioepa cijorambucl,,
meiphalan, carmustine (BCNU) and lomustine (CCNU)), cyclothosphamide, busulfan,
dibromomannitol, streptozotocin, mitomycin C, and cisdichlorodiamine platinum (II)
{DDP) cisplatin)); anthracyclines {e.g., daunorubicin (formerly dauncmycin) and
{oxombicin); antibiotics (e.g., daciinomycin (formerly actinomycin), bleomycin,
mithramyein, and anthramyein (AMC)); Auristatin molecules (e.g., aunisiatin PHE,
bryostatin 1, solastatin 10, see Woyke et ai., Antimicrob. Agents Chemother. 46:3802-8
(2002), Woyke et al., Antimicrob. Agents Chemother. 45:3580-4 (2001}, Mohammad ez al.,
Anticancer Drugs 12:735-40 (2001), Wall et al.. Biochem. Biophys. Res. Comumnua. 266:76-
89 {1999), Mokammad et al., int. J. Oncol. 15:367-72 (1999), ail of winch 2r2 incorperated
herein by reference); anti-mitotic agenis {e.g., vincristine and vinblasuie); hormores e.g.,
glucooerticoids, progestatins, androgens, and estrogens); DNA repa’ enzyme .uhibitors
(e.g., etoposide or topotecan); kinase inhibitors (e.g., compound 8T1571, imaiimb mesylaie
(KXantarjian ef ai., Clin Cancer Res. 8(7):2167 76 (2002)), and those compounds disclosed in
17.S. Pat. Nos. 6,245,759, 6,399,633, 6,383,790, 6,335,156, 6,271,242, £,242,196,
6,218,410, 6,218,372, 6,057,300, 6,034,053, 5,985,877, 5,958,769, 3,525,37¢, 5,522,844,
5,911,995, 5,872,223, 5,863,904, 5,840,745, 5,728,868, 5,648,239, and Z,587,459}; farnesyl
transferase inhibitors (e.g., R115777, BMS 214662, and those disclosed by, for example,
U.S. Patent Nos: 6,458,935, 6,451,812, 6,440,974, 6,436,960, 6,432,959, 6,420,387,
6,414,145, 6,410,541, 5,410,539, 6,403,581, 6,399,615, 6,387,905, 6,372,747, 6,359,034,
£,352,188, 6,342,763, 6,342,487: 6,300,501, 6,268,363, 6,265,422, £ 248,755 4,239,140,
5,232,338, 6,228,865, 6,228,856, 5,225,322, 6,218,406, 6,211,193, 6,157,786, 5,155,095,
6,159,984, 6,143,766, 6,133,303, 6,127,366, 6,124,465, 5,124,265, 6,153,723, 6,093,737,
6,090,948, 6,080,870, 6,077,853, 6,071,935, 6,066,738, 6,063,930, €,034,466, 5,051,582,
6,051,574, and 6,040,305); topoisomerase inhibitors (e.g., camptothecin, irinotecaa, SN 38,
topotecan, § aminocamptothecin, GG 211 (GI 147211), DX R951£ IST £22, rubitecan,
nyrazoloacridine, XR 5000, saintopin, UCES, UCE1022, TAN 15184, TAN 13183,
XT6006, KT6528, ED 110, NB 506, ED 110, NB 506, rebeccamycin, and buigarein); DNA
minor groove binders such as Hoescht dye 33342 and Hoechst dye 33258; nitidine;

fagaronine; epiberberine; coratyne; beta lapachone; BC 4 1; and pharmaceutically
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acceptable salis, solvates, clathrates, and prodrugs thereof (See, e. 7., Rothenberg, M.L,,

Aunals of Oncology 8:837 855(1997); and Moreau et al., J. Med. Chem. 41:1631
1540(1998)). Therapeutic moieties may also be antisense oligonucteotides (zg.,1hose
disclosed in the U.S. Pat. Nos. 6,277,832, 5,998,596, 5,885,834, 5,734,033, and 5,618,709);
immunomodulators (e.g., antibodies and cytokines); antibodies (e.g., rituximab (Rituxan®),
calicheamycin (Mylotarg®), ibritumomab tiuxetan (Zevalin®), and tositumomab
(Bexxar®)); and adnosine deaminase inhibitors (e.g., Fludarabine shosshate and 2
Casorodeoxyadenosine).

Further, an antibody or an antigen-binding fragment thereof may be conjugated to 4
therapeutic moiety or drug moiety that modifies a given biological response. Therapeutic
moiety or drug moieties are not i be construed as limited to classical cherrical herapeutic
agents. For example, the drug moiety may be a protein or polypeptids posssssing a des'red
bwological activity. Such proteins may include, for example, a toxin such as ahoin, A%n A,
pseudomonas exotoxin, cholera toxin, or diphtheria toxin; a protein such 2s tHmo~ 0ecrosis
factor, o-interferon, B-interferon, nerve growth factor, platelet derived growth factor, tissue
plasminogen activator, an apoptotic agent, e.g., TNF-o, TNF-8, AIM I (ses, International
publication No. WO 97/33899), AIM 1 (see, International Publication Ne. WO 97/3491 1).
Yas Ligand (Takahashi of of., 1994, J. Tmmunol., 6:1567-1574), and VECF Lsee,
International publication No. WO 99/23105); or, a biological responss modifier such as, for
example, a lymphokine (e.g., interleukin-1 (“IL-1”), interleukin-2 {(“TL-2"", interlenkin-4
(“IL-47}, interleukin-6 (“IL-6"), i;lterleuldn-Q (IL-9), interleukin-1 § (L-10}, interleakin-12
([-12), interferon-a, B, v, granulocyte macrophage colony stimulariag faeior “GM-CSF™),
and granulocyte colony stimulating factor (“G-CSF”)), or a growth facter g growth
hormons (“GE™).

Moreover, an antibody can be conjugated to therapeutic moieties such as a
radioactive metal ion, e.g., alpha-emitters such as 2>Bi or macrocyclic cheiators usefu} for
conjugating radiometal ions, ircluding but not limited to, 'In, LU, ¥y, #'5o, Plgm, 1o
polypeptides. In certain embodiments, the macrocyclic chelator is 1,4.7,10-
teraazacyclododecane- NN’ N7 N>’ detrascetic acid (DOTA) whict czn bs atiached fo the
antibody via z linker molecule. Such linker molecules are commoniy known in: the art and
described in Denardo et al., 1998, Clin Cancer Res. 4(10):2483-90; Petersen et ad., 1999,
Biocorjug. Chem. 10(4):553-7; and Zimmerman et al., 1999, Nucl. Med. Biol. 25(2):943-

30, each incorporated by reference in their entireties.
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Techniques for conjugating therapeutic moieties to antibodies are wall Xnown, see,

e.g., Amon et al., “Monoclonal Antibodies For Immunotargeting Of Drage T Cancer
Therapy”, in Monoclonal Antibodies And Cancer Therapy, Reisfeld er al. {eds.), pp. 243-55
{Alan R. Liss, Inc. 1985); Hellstrom et al., “Antibodies For Drug Delivery”, in Controlled
Drug Delivery (2nd Bd.), Robinsen et al. (eds.), pp. 623-53 (Marcel Dekker. inc. 1987);
Taorpe, “Antibody Carriers Of Cvtotoxic Agents In Cancer Therapy: £ Review™, L1
Monocwonal Antibodies 84: Biclogical And Clinical Applicarions, Pinchera ¢ o/, (2ds.}, vp
475-506 {1985); “Analysis, Resulis, And Future Prospective Of The TrLerapeutic Use Of
Radiolabeled Antibody In Cancer Therapy”, in Monoclonai Antibodies For Cancer
Detection And Therapy, Baldwin er al. (eds.), pp. 303-16 (Academic Press 1285), and
Therps et al., 1982, Immumol. Rev. 62:119-38.

Alternatively, SYNAGIS® or an antigen-binding fragment thereof can e conjugatec
to a second antibody to form an antibody heteroconjugate as describec by Segal in U.S.
Parent No. 4,676,980, which is incorporated herein by reference in its entirety.

SYNAGIS® or an antigen-binding fragment thereof may alse be attached to solid
supports, which are pasticulariy useful for immunoassays or purification of tae target
eidigen Such solid supports incjﬁdeb but zre not limited to, glass, cevuioss,
polyacrylamide, nylon, polystyrene, polyvinyl chloride or poiypropyiene.

The therapeutic moiety or drug corjugated to SYNAGIS® or an artigen-binding
fragmen: thereof should be chosen to achieve the desired prophylactic o. therapeutic
cffect(s) for 2 RSV infection in a subject. A clinician or other medical professional should
consicer the foliowing when deciding on which therapeutic moiety or drug «: conyugate
SYNAGIS® or an antigen-binding fragment thereof: the severity of the infection, aad the
condition of the subject.

SYNAGIS® or an antigen-bindirg fragment thereof, with or without a therapeutic

raoiety conjugated to it, can be used as a therapeutic.

£2  Method of Preparing the Antibody Formulations

The present invention provides methods for preparing liquid for atativas of
SYNAGIS® or an antigen-binding fragment thereof. Figure 1 is 2 schematic diagram
showing the outline for preparing purified SYNAGIS®. The methods for praparing lquid
formulaiions of the present invention comprise: purifying the antibody f-om cordiiicned
medium (cither single lots or pooled lots of medium) and concentrating a fraction

contaiming the purified SYNAGIS® to a final antibody concentration of fom avout i3
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mg/mi, about 20 mg/ml, about 30 mg/ml, about 40 mg/m], about 50 mig/mi, about 60

mg/ml, about 70 mg/ml, about 80 mg/ml, about 90 mg/ml, about 100 mg/ml, about 150
mg/ml, about 200 mg/ml, about 250 mg/ml, or about 300 mg/m! using a seminermeabie
memmbrane with an appropriate molecular weight (MW) cutoff (e.g., 20 kD euroff for whole
antibody molecules and F{ab'), fragments; and 10 kD cutoff for antibody fragments, such as
Fab fragments) and diafilivating the concentrated antibody fraction into the formulation
buffer using the same membrane. The formulation buffer of the present imvention
comprises histidine at a concentration from about 1 mM to about 100 mM, about 10 mM to
about 50 mM, about 20 mM fo about 30 mM, or about 23 mM to about 27 M, and is most
proferably about 25 M. The formulations may further comprise glycine ai 2 concentration
of less than 100 mM, less than 50 mM, less than 3.0 mM, Iese than 2.0 M, or less than 1.5
mM, and most preferably of 1.6 mM. The amount of glycine in the formuiation should not
cause a significant buffering in order to avoid antibody precipitation at its isoelectric point.
The pH of the formulation may range from about 5.0 to about 7.0, preferably about 5.5 to
about 6.5, miore preferably about 3.8 to about 6.2, and most preferably about 6.0. To obtain
an appropriate pf for a particular antibody, it is preferable that histidine {ana glycins, if
added) is first dissolved in water to obtain a buffer solution with higher pH than the desired
pH and then the pH is brought down to the desired levei by adding HCL. This way, the
formation of inorganic salts (e.g., formation of NaCl when, for example, lnstidine
hydrochloride is used as histidine and pH is raised to a desired level by adding NaOH) can
o7 gvoitent. |

The liquid formulations of the present mvention car. be prepased as vii, dos.ige
forins by preparing a vial containing an aliquot of the liquid formulation for a one-time use.
For exaruple, a unit dosage per vial may coptain 1 ml, 2ml, 3 m), 4 m!, 5 mi, 5w, 7 ml, 8
i, 9ml, 10 ml, 15 ml, or 20 ml of different concentrations of SYNAGIS® or an antigen-~
mnding fragment thereof ranging from about 15 mg/ml ic about 300 M conceniration of
SYNAGIS® or an aniigen-binding fragment thereof which immunosnecifically binds to »
RSYV. If necessary, these preparations can be adjusted to a desired concentration by adding
a sterile diluent to each vial.

The liquid formulations of the present invention may be sterilized by various
sterilization methods, including sterile filtration, radiation, eic. Tn a most prefervea
embodiment, the diafiltrated anuibody formalation is filter-steritize 3 vrith 2 aresteridz 22 02

¢r 0.22-micron filter. Sterilized liquid forrmulations of the presen inveatic s LAy On
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administered to a subject to prevent, treat, manage or ameliorate a RSV infection or one or

more symptoms thereof.

Although the invention is directed to liquid non-lyophilized formulations, it should
ve noted for the purpose of equivalents that the formulations of the invention may te
lyophilized if desired. Thus, the invention encompasses lyophilized forms of vhe
formulations of the invention altﬁ'olugh such lyophilized formulations are nct necessary and

thus not preferred.

55 Methods of Preparing SYNAGIS®

SYNAGIS® and an antigen-binding fragment ihereof contained 1 the hquid
formulations of the present invention can be prepared by any method known Ia the art for
the synthesis of antibodies, in particular, by chemical synthesis or, preferably, by
recombinant expression technigues.

The nucleotide sequence encoding the heavy and light chain variable demains of
SYNAGIS® may be obtained from, for example, co-pending application 09/724,396, filed
November 28, 2000 and 09/996,265, filed November 28, 2001, both by Young ei «!., and
both of which are incorporated by reference herein in its entirety. See also, US. Paient No.
5,824,307 by Johnson et al. In certain embodiments, a nucleic acid encoding SYN AGiS®
or ¢n antigen-binding fragment thereof may be chemically synthesized ot assembled from
olgonucteotides as well known in the art, and then amplified by 7R, clorang or siner
method known in the art.

Recombinant expression of an antibody (such as SYNAGIS®) requires construction
of an expression vector containing a nucleotide sequence that encodes the antibody. Once a
nuclectide sequence encoding an antibody molecuie or 2 heavy or light chain of an
antibody, or an antigen-binding fragment thereof has been cobtained, the vestor for the
production of the antibody molecule may be produced by recombinan: DN tecinology
using techniques well known in the art as discussed in the previous secticns. Methods
which are well known to those skilled in the art can be used to construct expression vectors
containing antibody coding sequéhées and appropriate iranscriptional aad transiational
cortrol sigeais. These methods include, for example, in vitro recombiaar: DNA techrdgues,
svnthetic techniques, and in vivo genetic recombination. The nuclectids sequence sncoding
the heavy-chain variable region, light-chain variable region, both the heavy-chain and hgit-
chain variable regions, an epitope-binding fragment of the heavy- and/or ight-cha'n

variable region, or one or more complementarity determining regions (CDRs) of an

+
[
sy

3

ot 4G




48 Uz

WO 03/105894 PCTUSN318513
antibody may be cloned into such a vector for expression. Thus-prepared expressicn vactor

can be then introduced into appropriate host cells for the expression of the antibody.
Accordingly, the invention includes host cells containing a nolynuclsoiide sacoding
3 (INAGISY or an antigen-binding fragment thereof.

5 The host cell may be co-transfected with two expression vectors of the invention, the
first vecior encoding a heavy chain derived polypeptide and the second vecior encoding a
light chain derived polypeptide. The two vectors may contain identical selectable markers
which enable equal expression of heavy and light chain pelypeptides or different selectable
markers to ensure maintenance of both plasmids. Alternatively, a single vecior may be used

1 which encodes, and is capable of expressing, both heavy and light chain polypentides. In
such sitnations, the light chain should be placed before the heavy chain to avoid an excess
of toxic free heavy chain (Proudfoot, Nature, 322:52, 1986; and Kohler, Proc. Natl. Acad.

Sci. US4, 77:2 197, 1980). The coding sequences for the heavy and light chains may
comprise ¢<ONA or genomic DNA.

£3 For long-term, high-yield production of recombinant antibodies, stable expression s
vreferred. For example, cell lines which stably express the antibody molecule may be
engineered. Rather than using expression vectors which contain viral origins of replication,
host cells can be transformed with DNA controlled by appropriate expression conivol

elements {e.g., promoter, enhancer, sequences, transcription terminators, volyadenylation

]
[}

dites, =ic.), and 2 selectable marker. Following the introduction of the fereign DINA,

eagineered cells may be allowed to grow for 1-2 days in an enriched media, and “aen are

switched to a selective media. The selectable marker in the recombinant piasmid confers
resistance to the selection and a2liows cells to stably integrate the plasmid into their

chrornosomes and grow to form foci which i tum can be cioned and expanded into csil

“J
W

hnes. This method may advantageously be used to engineer cell “ines which express fas
entibody molzeuie. Such engineered csll lines may be particularty usefui ia sereeping and
evaiuation of compositions that interact directly or indirecily with {ne srtibody molecul

A mumber of selection systems may be used, including but not limited to, the herpes

implex virus thymidine kinase (Wigler et al., Cell, 11:223, 1977), hypoxanthinegusnine
50 vchosphoribosyliransferase (Szybalska & Szybalski, Proc. Nati. Lcad. Sci. UsA, 48:202,
1992), and adenine phosphoribosyltransferase (Lowy ef 2, Calf, 22:8-:7, 158C) genes can
be employed m i, hgprt” or aprt” cells, respectively. Alsc, antimetaboliie esistance can be
used as the basis of selection for the following genes: dif¥, which confurs rosistance i

methotrexate (Wigler et al., Nail. Acad. Sci. USA, 77:357, 1980 and O’Hare er at,, Pro~.
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Narl. Acad. Sci. USA, 78:1527, 1981); gpt, which confers resistance to mycophenolic acid

(Mulligan & Berg, Proc. Natl. Acad. Sci. USA, 78:2072, 1981); neo, which confers
resistance to the aminoglycoside G-418 (Wu and Wu, Biotherapy, 3:87-65, 15%1;
Tolstoshev, 4nn. Rev. Pharmacol. Toxicol., 32:573-596, 1993; Mulligan, Science, 260:926-
632, 1993; and Morgan and Anderson, Arn. Rev. Biochem., 62: 191-217, 1693; and May,
T2 TECH, 11(5):155-2 15, 1993); and hygro, which confers resistance to aygromycin
csentece ef al., Gene, 30:147, 1984). Methods commonly knowr in ths ari of recombipant
DINA technology may be routineiy applied to select the desired recombinant clone, and such
methods are described, for example, in Ausubel ez al. (eds.), 1993, Current Protocols in
Molecular Biology, John Wiley & Sons, NY; Kriegler, 1990, Gene Transjer and
Sxpression, A Laboratory Manual, Stockton Press, NY; in Chapiers 12 ané 13 Tracopoli er

~

34 y2ds), 1994, Current Protocols in Human Genetics, Jobm Wiley & Sons, NV end
Cotbene-Garapin et el., J. Mol. Biol., 150:1, 1981, which are incorporated by rofurne
herein in their entireties.

The expression levels of an antibody molecule can be increased by vecior
amplification (for a review, sec Bebbington and Hentschel, 1987, The use of veciors based
on gene amplification for the expression of cloned genes in mammalian cells in DNA
cieeing, Vol.3. Academic Press, New York). When a marker in the vector systeir
expressing antibody is amplifiable, increasing in the level of inhibitor presen. wa cadiars of
host cell will increase the number of copies of the marker gene. Sincs the amniifiad region
is ossociated with the antibody gene, production cf the antibody will also increase {Crouse
gt el., Mol., Cell. Biol., 3:257, 1983).

Coee an antibedy molecule of the invention has been produced oy recoiabinan:
expression, it may be purified by any method known in the art for purification of an
immunogiobulin molecule, for example, by chromatography (e.g.. ica exchange, affinity,
particularly by affinity for the specific antigen after Protein A purification, and sizing
celumn chromatography), centrifugation, differential solubility, or by any other siandarc
rechmaues for the purification of proteins. Further, SYNAGIS® or an artigen-hindine
fragment thereof may be fused to heterologous protein, polypeptide or peptide sscuencss
described herain or otherwise known in the art to facilitate purificaiion.

Axntigen-binding fragrner;ts of SYNAGIS® that immunospecificall bind RSV may
be generated by kmown tecaniques. For example, Fab ard F{ag", frgmertst 2y ve
vroduczd by proteolytic cleavage of iramurogiobulin meolecules, us ne enz rnss st > &

pep2in {fo produce Fzb fragments) or pepsin (to produce (ah )y sragrent). 2h ),
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fragments contain the complete light chzin, and the variable region, the CH!1 region and the

hinge region of the heavy chain.

5.4  Methods of Monitoring the Stability And Aggregation of Antibody
Formulations

There are various methods available for assessing the stability of protein
“ounutarions, including antibody formulations, based on the physical znd shamicsl
stecourss of the proteins as well as on their biological activities. Fo- example « shudy
denaturation of proteins, methods such as charge-transfer absorption, thermal analysis,
fluorescence spectroscopy, circular dichroism, NMR, and HPSEC, are avaiiable. See, for
example, Wang et a/., 1988, J. of Parenteral Science & Technology 42(supn):84-826. The
1CGE, an¢ HPSEC are the most common and simplest methods to assess the f~rmation of
prolein aggregates, protein degradation znd protein fragmentarion. Accorcingly, the
stability of the liquid formulations of the present invention may be assessed by these
methods.

For example, the stability of the liquid formulations of the present invention may be
svamated by HPSEC or rCGE, wherein the percentage area of the peaks represents the non-
Jeoraded SYNAGIS® or nozﬂ-deg;;aded antigen-binding fragments of SV NAGS?. In
garicular, approximately 256 ug of SYNAGIS® or an antigen-binding Tragumen imevec!
(approxinately 25 pl of a liquid formulation comprising 10 meg/mi of SYNAGIS® or an
antigen-binding fragment thereof ) is injected onto a TOSOH TSK G3600S Wy column
(7.3 mm x 30 cm) fitted with a TSK SW x1 guard coiumn (6.0 mm x 4.0 ¢cm), SYNAGIS®
or an antigen-binding fragment thereof is eluted isocratically with 0 1 M disodium
phosphats containing 0.1 M sodium sulfate and 0 05% socium azide, 2 & fow rate of 0.8 1o
1.0 mV/min. Bluted protein is detected using UV absorbance at 28v am. SYNAGIS®
reference standard is run in the assay as a control, and the results are reporied as the area
percent of the product monomer peak compared to all other peaks excivding the included
vomme psek observed approximately at 12 to 14 minutes. Peaks eluting earkier than the
menemer peak are recorded as percent aggregate.

The liquid formulations of the present invention exhibit low 0 vngetecizsie evels of
aggregation as measured by HPSEC or rCGE, that is, no mors thay 5%, no move than 4%,
no more than 3%, no more than 2%, no more than 195, and most vreferably o more than
0.5% aggregate by weight protein, and low to undetectabie levels of fragroentation, that 1o,
89 or higher, 85% or higher, 90% or higher, 95% or higher, 98% or highex, o 99%, o

‘ugher, ox $9.5% or higher of the total peak area in the peak(s) representirg ntzct antibocies
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or iTagments thereof. In the cas€ of SDS-PAGE, the density or the radicactivity of each

band stained or labeled with radioisotope can be measured and tte % dersity or %
radioactivity of the band representing non-degraded SYNAGIS® o7 anti gan-dinding
fragments thereof can be obtained.

The stability of the liquid formulations of the present invention can ve also assessed
by any assays which measures the biological activity SYNAGIS® or an antigen-binding
fragment thereof in the formulation. The biolo gical activities of an antibody include, but
not limited to, antigen-binding activity, complerent-activation activicy, Fe-receptor binding
activity, and so forth. Antigen-binding activity of SYNAGIS® or an antigen-binding
fragment thereof can be measured By any method known to those skilled in the art,
including but not limited to ELISA, radioimmunoassay, Western biot, and the liks.
Complement-activation activity can be measured by a C32/C4a assay in the system where
SYNAGIS® or an antigen-binding fragment thereof is reacted in the vresence of the
complement components with ceils expressing a RSV antigen. Aiso see Harlow ef al.,
Aarbodies. A Laboratory Manual, (Cold Spring Harbor Laboratory Prass, 246 L98RY
“weorporated by reference herein in its entirety). An ELISA based assay, e.z., way o6 used
to compare the ability of a liquid formulation of SYNAGIS® or an antigen-binding fragment
therecf to immunospecifically bind to a RSV antigen to a SYNAGIS® reference standard.
Ir: this assay, plates are coated with RSV entigen (in particular, the A antigenic site of F
protein of RSV) and the binding signal of a set concentration of a SYNAGIS® reference
stanaard is compared to the binding signal of the same concentration o ths hqui
forerulation of SYNAGIS® or an anti gen-binding fragment thereof.

The purity of the liquid antibody formulations of the invention may be measured by
any method well-known to one of’ él&lied in the art such as, e.g., HPSEC. Tke sterility of
the iiquid antibody formulations may be assessed as follows: sterile soybean-casein digest
mediurs and fhuid thioglycollate medium are inoculmed with 2 ress Hqud antihedy
formulation by filtering the liquid antibody formulation through a sterile filter having «
nominal porosity of 0.45 um. When using the Sterisure™ or SteritesT method, each filter
device is aseptically filled with approximately 100 ml of sterile soybean-casein digest
medium or fluid thioglycollate medium. When using the conventional method, the
challenged filter is aseptically transferred to 100 ml of sterile soybean-cassin digest mediwm
or duid thioglycollate medium. The media are incubated at &OPIODriate ismperatures and

observed thres times over a 14 day period for evidence of bacierial or fungal growih.
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5%  Prophylactic And Therapeutic Utility Of The Antibedy Formulations

The present invention is alsc directed to antibody-based theranies which involve
admimstering to a subject, preferably a mamrunal, most preferably 2 human, tie liguid
antibody forrulations of the present invention for preventing, treating, managing or
ameliorating 2 RSV infection or one or more symptoms thereof. Prophylactic and
therapeutic formulations of the invention comprise SYNAGIS® or an antigen-binding
fragment thereof at concentrations of from about 15 mg/m! to about 300 mg/mi in a solution
contaireng aistidine, '

The hquid formulations of the invention may comprise modified SYNAGIS” or
antigeu-binding fragments thereof that have improved iz vivo haif-lives compared to known
antibodies that immunospecically binds to 2 RSV antigen (e.g., unmodified SYNAGIS®),

In one embodiment, the liquid formulations of the present invention ars
adn:iastered fo a mammal, preferably a human, to prevent, freat, manage 5. ameliorare 2
RSV infection or one or more symptorms thereof. In another embodiment, the liquid
formulations of the invention are administered to 2 human with cystic fibrosis,
brenchopulmonary dysplasia, congenital heart disease, congenital immunodeficiency or
acquired immounodeficiency, or to a human who has had 2 bone marrow transplant to
prevent, treat, mange or ameliorate a RSV infection or one or more symptoms thereof. In
another embodiment, the liquid fpnnulations of the invention are admirdstersd *o 2 human
infard, preferably a human infant born prematurely or a human iafant at risx o2
hospitalization for a RSV infection to prevent, treat, manage or ameilorate a kS infecdon
or one or more symptoms thereof. In another embodimeni, the liguid formulations of the

iovandon are administered to an elderly person to preveni, treaf, manage or ametioraie a

RSV iafection or one or more symptoms thereof. In yet another erabodiment. the hyuid
formulations of the invention are administered to a subject in an institution of groun home
(e.g., 2 nursing home or orphanage).

The liquid formulations of the present invention may be used locally or systemically
in the body of a subject prophylactically or therapeuticaliy. The formularions of the present
invention may also be advantageously utilized in combination with otner iheraplies useful in
the orevention, ireatment, management or amelioration of 2 RSV infection (2 4., a
orephylactic or a therapeutic agent other than SYNAGIS®). Nox “lixniﬁng cxamy.es of
prophylactic or therapeutic agents that can be used in conibination with tes Lguid

formulations of the present inventioxn, see Section 5.6, infra.
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"When one or more other therapies are used, they can be adminisiered separa‘ely, in

any approprizte form and by any suitable route. A liquid formuiation of the invention may
be administered to a mammal, preferably a human, concurrently with one or more other
therapies (e.g., one or more other"f)fOphyIactic or therapeutic agents) usefi:l for the
prevention, treatment, management or amelioration of a RSV infection or ome or raore
syteptorns thereof. The tenm “concurrenily” is not limited to “he admurdstration of terapies
at exactly the same time, but rather it is meant that a liguid formulation of the inventior and
another therapy are administered to a mammal in a sequence and within a time interval such
that SYNAGIS® or an antigen-binding fragment thereof contained in the iquid formulation
can act together with the other therapy to provide an increased benefit than if they wers
administered otherwise. For example, a liquid formulation of the invention. axd cne or more
other prophylactic or therapeutic agents useful for prevention, ireatmerdt, anagement or
amelioration of a RSV infection may be administered at the same time or sequentially in
any order at different points in time; however, if not administered at the same time, ths
should be administered sufficiently close in time so as tc provide the desired therapeutic or
orophylactic effect.

It vasious embodiments, a Lquid formulation of the fnveniion and ons or mare olher
tierap:es (2.g., one or more other prophylactic or therapsutic agenus) uesfv., for prevention,
treatment, ranagement or amelioration of 2 RSV infection or a symptom thereof ars
administered less than 1 hour apart, at about 1 hour apart, at about i hour to about 2 hours
apart, &t about 2 hours to about 3 hours apart, at about 3 hours to about 4 hours apart, a2
about 4 nours to about 5 hours apart, at about 5 hours to about & hours apart, 5 about 6
hours to about 7 hours apart, at about 7 hours to about 8 hours apart, at sbout 8 hows io
about 9 hours apart, at about 9 hours to about 10 hours apart, at about 10 hours to about 11
hours apart, at about 11 hours to about 12 hours apart, no more than 24 hours apart cr nc
rzore than 48 hours apart.  In preferred embodiments, a lignid formulation of the inveriion
and one or more other therapies (é'.'g., one or more other prophylactic or therapeutic agents)
ugetit: for prevention, freatment, management or amelioration of 2 RSV infectsm o5 ¢
syraptors thereof are administered within the same patien: visic. i other embocimens, #
Liguid formuiation of the invention and one or more other therapies (¢.2., ons or more other
prophyiactic or therapeutic agents) usefuil for prevention, treatment, managercent or
amelioration of 2 RSV infection or a symptom thereof are adininistered v sbout 2 o 4 days
apart, at about 4 to 6 days apart, ai about 1 week part, at about 1 10 2 weeks aDart, Or more

than 2 weeks apart. In preferred embediments, 2 lquid formulation of the invention and
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ong or racre other prophylactic or therapeutic agents useful for prevention, treatment,

management or amelioration of a RSV infection or a symptom fnersof ase administered in &
tims frame where both agents are still active. One skilled in the art would be thie
defermine such a time frame by determining the halflife of the administered agents.

In certain embodiments, a fiquid formulation of the invention aad one or more ther
therapies {e.g., one or more other prophylactic or therapeutic agents) useful for preventicn,
treatment, management or amelioration of a RSV infection or a symptom thereof are
cyclically administered to a subject. Cycling therapy involves the administration of a first
therapy for a period of fime, followed by the adruinistration of 2 second therapy and/or third
terapy {0 & period of time and repeating this sequential administration. Cycling therapy
can reduce the development of reéiétance to one or more of the therapies, avoid o reduce
the side effects of one of the therapies, and/or improves the efficacy of the treatment.

In certain embodiments, a liquid formulation of the invention and ane or mora other
therapies (.2, one or more other prophylactic or therapeutic agen:s) usssul for prevention,
treatment, management or amelioration of a RSV infection or a symptom therecf ars
adminstered i a cycle of less than about 3 weeks, about once every twe weeks, about once
every 10 days or about once every week. One cycle can comprise the administration of a
therapy {e.g., a therapeutic or prophylactic agent) by infusion over about 90 mirutes every
cycie, gbout 1 hour every cycle, about 45 minutes every cycle. Each cyele can comprise at
tcast 1 week of resy, at least 2 weeks of rest, at least 3 weeks of rest. The number of ¢ yeles
administered is from about 1 to about 12 cycles, more typically from aboni Z 15 sbour 10
cyeles, and more typically from about 2 1o about 8 cycles.

Generally, administration of procucts of 2 species origin or stacies reavhivity (in Ois
case of antibodies) that is the same species as that of the patient is vreferred Thus, ina
preferend embodiment, byman or huwmanized antibodies, fragments leccado oo Llos

ot

are administered to 4 human natient for therapy or prophylaxis.

5.6  Agents Useful in Combination with SYNAGIS® Formulations

The present invention provides methods for preventing, managing, treating, or
ameliorating a RSV infection or or.e or more symptoms thereof compsising administering to
a supject in need thereof a liquid formulation of the invention alone or in combination with
one or more therapies (e.g., one or more prophylactic or therepeutic agents) o*har thea

SYNAGIS®, The present invention provides methods for preventing, treating, menaging ot

vacilhy X

emeliorating 2 RSV infection or orie or more symptoms thereof comprising zdmini stering 1o

5y
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a subject in need thereof a liquid formulation of the inventicn alone or in combination with
one or moye therapies {e.g., one or more prophylactic or therapeanc agents) other than
SYNAGIS®. The present invention also provides compositions comprising 2 liquid
formulation of SYNAGIS® or an antigen-binding fragment therecf anc one cr more
prophylactic or therapeutic agents other than SYNAGIS® and methods of preventing,
treating, managing or ameliorating a RSV infaction or one or more symptoms thereof
utizing said compositions. Thefapeutic or prophylactic agents inchude, b e cot Fpited
to. staa:l molecules, synthetic drugs, peptides, polypeptides, proteins, wucteic 2cids (2.4,
DNA and RNA nucieotides including, but not limited to, antisense nucieotide SequéeEnces,
triple helices, RNA interference (RNA1), and nucleotide sequences encoding biologically
active proteins, polypeptides or peptides) antibodies, synthetic or natural inorganic
motecales, mimetic agents, and synthetic or natural organic molecules.

Any therapy which is known to be useful, or which has been used or is currerily
being ased for the prevention, management, treatmaent, or amelioration of 2 RSV infection
or one or more symptoms thereof can be used in combination: with a liquid formniation ir
accordance with the invention described herein. See, e.g., Gilman et al., Goodman and
Giiman's: The Pharmacological Basis of Therapeutics, 10th ed., McGraw-Hill, New York,
<00 The Merck Manual of Diagnosis and Therapy, Berkow, M T 21 as eds ) 1T Ba
Merck Sharp & Dohme Research Laberatories, Rahway, NJ, 1995 Cecii Yexthoos o0
Medicine, 20th Ed., Bennett and Plum (eds.), W.B. Saunders, Philadelphis, 1996, for
information regarding therapies (e.g., prophylactic or therapeutic agens) wiach have haen
or ae currently being used for preventing, treating, managing, or ameborating 2 RSV
*nfection or one or raocre symptoms thereof, Examples of such agents inclnde, but sre noy
Hraited to, immunomodulatory agents, anti-inflamraatory agents (e ¢., adrenocorijcoids,
coriicostereids (e.g., beclomethasone, budesonide, flunisolide;, fluticasons, trismcinolons

(]

methlyprednisolone, prednisolone, prednisone, hydrocortisone), glucocorticoids, steroids

)
non-steriodal anti-inflammatory drugs (e.g., aspirin, ibuprofen, diclofenac, and COX-2
iniibiters), pain relievers, leukotreine antagonists (e.g., montelukasz, methyl xanthines,
za{slukast, and zilenton), betaZ-agonists {(e.g., albuterol, biterol, fencrerai, isoetharie,
Zneproisrencl, pirbuterol, sa}but‘émol, terbutalin formoterol, salmetercl, ard salbutamo!
terbutaiine), anticholinergic agents (z.g., ipratropium bromide and oxizopivm bromide),
sulphasalazine, peniciflamine, dapsone, antihistamines, anti-malariai agents {e.z.,

3

hydroxychloroquire)), and anti-viral agents,
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fa specific embodiments, a liquid formulation of the invention is usea in

combination with a monoclonal or chimeric antibody, or with a lymphokine or
hematopoietic growth factor (such as, e.g., IL-2, IL-3, IL-4, I[L-7, [1.-¢, 1-10, 71.-17, and
inzerferon o, £, and ), which, for example, serves to increase the numbes cr astivity of
affector cells which interact with the antibody. A lguid formulation ¢ e press
invention may also be advantageously utilized in combination with other wonccional or
chimeric antibodies, or with lymphokines or hematopoietic growth faciors (such 2s, .g., I~
2, 1L-3, IL-4, 1L-7, IL-9, TL-10, IL-12, and interferon o, B, and %), which, for example, serve
tc increase the hmmune response. The liquid formulations of the present inveation may zlso
95 advantageousty utilized in combination with one or more drugs used to treat RSY
infection suck as, for exaiaple anti-vival agerts. The liquid formulations of the present
invention may be used in combination with one or more of the following drugs: NIE-351
(Gemini Technologies), recombinant RSV vaccine (MedImmune Vaccines, Ine. T.5.
Application Nos. 60/358,934 filed February 21, 2002, 10/373,567 filed February 21, 2003,
13/%71.095 niled February 21, 2003, 10/371,122 filed February 21,2003, .0/371 264 filed
February 21, 2003, 60/466,181 filed April 25, 2003 and 60/465,81 Gied v 23, 2005, all
of which are incorporated herein by reference), RSVE-Z (Intrace!l), 5-50042 Framre cabrz).
T-786 (Trimeris), VP-36676 (ViroPharma), RFI-641 (American Home Products}, VP-
14637 (V iroPharma), PFP-1 and PFP-2 {American Home Products), RSV vaccine (Avant
nmunotherapeatics), and F-50077 (Pierre Fabre).

56.1 Immunomodulatory Agents
Any immunomodulatory agent well-known to one of skilled in the 2 may be usec
in accerdance with the methods of the invention to prevent, treat, manage or ameliorate a

RSV infection or one cr more symptoms thereof. Immunomoduliatery agents can affeci one

or more or el aspects of the immune response in a subject. Aspects ol ths Lommure response
‘pefude, it are not limited to, the inflammatory responss, the coramiereni vescad 5
teukocyts and Iyraphocyte differentiation, protiferation, and/or effector fumetion, raovocy'e
gnd/cr basophil counts, and the cellular communication among cells of the irmmune system.
In certain embodiments of the invention, an immunomodulatory agent modulaies ons aspect
of the immune response. In other embodiments, an immunomodulatory agent modulates
racrs thaa one aspect of the immune response. In a preferred emtodimerst of the invenaon,
the administration of an immunomodulatory agent to a subject inhibits or reduces one ot

more aspects of the subiect’s immune response capabilities. In an alternative embodiment
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of the inventicn, the immunomeodulatory agent enhances one or more aspects of a subject’s

immune response. In certain embodiments, an immunomodulatory agent is not an anti-
zfismmatory agent. In a specific embodiment, an immunomodulatory agent is an agent
other than a chemotherapeutic agent.

5 Examples of immunomodulatory agents iaclude, but are not limited to,
protsinaceous agents such as cytokines, peptide mimetics, and antibodies (e.g., kuman,
humanized, chimeric, monoclonal, polyclonal, Fvs, ScFvs, Fab or Fab), fragments ox
gpitope binding fragrments), nucleic acid molecules (e.g., antisense nucleic acid molscules

and trple helices), smail molecules, organic compounds, and incrgenic compouads.

16 vparticular, immunomodulatory agents include, but are not limited to, methomrexate,
leflunomide, cyclophosphamide, cytoxan, Immuran, cyclosporine A, minocychng,
azathioprine, antibiotics (e.g., FK506 (tacrolimus)), methylprednisolons (M),

orticostersids, sieroids, mycophenolate mofetil, rapamycin {(sicolimns), mizoribine,
deoxyspergualin, brequinar, malononitriloamindes (e.g., leflunamide), T celi recepior

15 modulators, and cytokine receptor modulators.

Examples of T cell receptor modulators include, but are not limited to, anti-T cell
receptor antibodies (e.g., anti-CD4 antibodies {e.g., cM-T412 (Boeringer), IDEC-CES.1®
(IDEC and SKB), mAB 4162W94, Orthoclone and OKTedr4a (Janssen-Cilag)), anti-CD3

snsbodise {e.g., Nuvion (Product Design Labs), OKT3 {Johnson & Johnson), or Rituxan

N
[

IDEC)), enti-CD3 antibodies (e.g., an anti-CDS ricin-linked immunoconjugate}, anti-CD7
antibodiss (e.g., CHH-380 (Novai’f:ié)), anti-CDR antibodies, anti~-CD40 ligsnd moroclonal
antibodies (e.g., IDEC-131 (IDEC)), anti-CD52 antibodies (e.g., CAMPATH 1H (llex)),
anti-CD2 antibodies (e.g., MEDI-507 (MedImmune, Inc., Inrernational Puolication Nos.

W §2/09%370 and WO 02/069904), anti-CD 11z antibodies (e.g. Xapslin: {Genentuch)),
25  and anti-B7 antibodies (e.g., IDEC-114) (IDEC))), CTLA4-immunoglebutin, and LEA-

3TIP (Biogen, International Publication No. WO 93/08656 and U.S. Patent No. 6,162,432}
Examples of cytokine receptor modulators include, but are noi limited to, soluble
cy:okine receptors (e.g., the exiracellular domain of a TNF-atreceptor or ax: antigen-binding
Fagment thereof, the exiracellular domain of an 1L-18 receptor or an antigen-binding
30 fragreent thereof, and the extracelinlar domain of an IL-6 receptor or an aniigen-blading
Sagment thereof), cytokines or fragments thereof (e.g., interleukin 11.-2, 71 3, il-4, 1L-5,
1.8, IL-7, [L.-8, IL-9, IL.-10, ILII 11-12, TL-13, IL-15, IL-23, TNF-¢, TNF-8, interferon
(IFN)-¢;, IFN-B, IFN-y, and GM—CSF), anti-cytokine receptor antibodies {e.z., anti-IFN

receptor entibodies, anti-IL-2 receptor antibodies (2.g., Zenapax (Protein Jesign Labs)),
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arii-{L-3 receptor antibodies, anfi-IL-4 receptor antibodiss, anti-{-5 receptor antibodies,

anti-IL-5 recepior antibodies, anfi-IL-10 receptor antibodies, anti-IL-12 receptor antibodies,
anti-JL-13 receptor antibodies, anti-IL-15 receptor antibodies, and anti-11.-23 receptor
antibodies), anti-cytokine antibodies (e.g., anti-TFN antibodies, anti-TNF-c antibodies, anti-
-5 antibodies, anti-IL-3 antibodies, anti-IL-6 antibodies, arii-1L-8 antibodies (e.7.,

$S¥ L8 {Abgenix)), anti-IL-9 antibodies, anti-i{~i2 antibodies, aati-I- ~ 3 anibodiss.

anti-1L-15 antibodies, and anti-1L-23 antibodies).

It

L li-4

i

(&t

fa1 a specific embodiment, a cytokine receptor moduiator is PN, £.-Z, L_-
110, IL-12 or an antigen-binding fragment thereof. In another embodiment, a cyrokine
receptor modulator is an anti-1L-14 antibody, anti-IL-6 antibody, anti-IL-9 antibody, anti-
71.-12 receptor antibody, or anti-TNF-¢ antibody. In another embodiment, a cvtokine
rausptor modulator is the extraceliniar domain of a TNF-oureceptor or 2t extigen-binding
fragment thereof.

Axn immunomodulatory agent may be selected to interfere with the interactions
between the T helper subsets (TH1 or TH2) and B cells to inhibit neutralizing antibody
formation. Antibodies that interfere with or block the interactions necessary for the
acieation of B cells by TH (T heiper) cells, and thus block the production ol sbwralizing
antibodies, are nseful as immunomoduiatory agents in: the methods of tae myveniion. Tos
exampie, B cell activation by T cells requires ceriain interactions fo sccar {Duiie 2 ad.,
Immunol. Today, 15(9):406-410 (1994)), such as the binding of CD40 liganc on the T
hetper cell to the CD40 antigen on the B celi, and the binding of the CD2§ and/or CTLA4
tigands on the T cell to the B7 antigen on the B cell. Without both intsraciions, the B cell
cannot be activated to induce preduction of the neutralizing antibody.

The CD40 ligand (CD40L)-CD40 interaction is a desirable point t¢ biock the
immune response because of its broad activity in both T helper cell activation and function
as well as the absence of redundancy in its signaling pathway. Thus, in a speciiic
smbodimant of the invention, the interaction of CD40L with CD49 is transiently blecked at
‘e ume of adwanistration of one.or mors of the immuncmodulatery agenis  TLis can 08
accomplished by treating with an agent which blocks the CIMEC tigans ontha T Torl; and
interferes with the normal binding of CD4G6 ligand on the T helper celi with the TDCO
patigen on the B cell. An antibody to CD40 Ligand (anti-CD40L) (availzble from Bristol-
Fvers Squish Co; ses, e.g., European patent application 553,820, pitlished Avg. 13, 1997)
or a soluble CD40 molecule can be selected and used as an immunomodulztory agen: in

accordance with the methods of the invention.
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Axn immunomodulatory agent may be selected to inhibit the interaction between TH1

cells and cytotoxic T lymphocytes (“CTLs”) to reduce the occurrence ¢f CTL-mediated
killing. An immunomodulatory agent may be selected to alter {e.g., inhibit or suppress) the
sroiiferation, differentiation, activity and/or finction of the D4 and/or COR™ T ceals. For
example, antibodies specific for T cells can be used as immunomodulatory agents 10
deplete, or aiter the proliferation, differentiation, activity and/or function of CD4* andior
CD8" T cells.

n one embodiment, an immunomodulatory agent which reduces or iahibits one or
2ore ological activities (e.g., the differentiation, proliferation, and/cr sffecter functions)
~f THC, TH1, and/or TH2 subsets of CD4™ T helper cells is administered to a subjec with a
RSV tufection in accordance with the methods of the invention. One exacipie of such an
immunomodulatory agent is IL-4. IL-4 enhances antigen-specific activity of TH2 cells at
the expense of the TH1 cell function (see, e.g., Yokota ef ai, 198¢ Proc. Naii. Acac. Sci,
784 R3:5894-5898; and U S. Pat. No. 5,017,691). Other exampies of immunomodumatoTy
agents thet affect the biclogical aciivity (e.g., proliferation, differemiiation, sna/ir & Taots-
Aarcnons) of T-helper cells {in partioular, THI and/or TH2 ¢slis) inctude, vt zon.?
limited to, IL-2, IL-4, IL-5, IL-6, IL-10, IL~12, IL-13, TL-15, IL-23, and interferon (IENj-y.

In another embodiment, an immunomodulatory agent administered to a subject with
2R3V infection in accordance with the methods of the invention is a cytoiine that orevants
antigen presentation. In a specific embodiment, an immunomodulatory agent used in the
metnods of the invention is IL-10. IL-10 also reduces or inhibits macrophage action which
involves bacterial elimination.

In accordance with the invention, one or more immunomodulatory agents ars
adrainistered o a subject with a RSV infection prior to, subsequeit 0, O1 concomitantyy
with 2 Houid formulation of SYNAGIS® or an antigen-binding fragment thereo!
Prererably, one or more immurcraoduiatory agents are admimsteied ir comboastion wia &
liguid formulation of SYNAGIS® or an antigen-binding fragraent ther 364 *5 2 SUjack with 2
RSV infection to reduce or inhibit one or more aspects of the immune responss as deemed
necessary by one of skilled in the art. Any technique well-known to one skilled in the art
can be used to measure one or more aspects of the immune response in a particular subject,
nd thereby determine when it is necessary to administer an irmmunomodulatery agett
said subject. In a preferred embodiment, 2 mean absolute lymphocyte count of
approximately 500 cells/mm’, preferably 600 cells/mm’, 650 cells/mra®, 700 celis/mm®, 750

celis/mm?®, 800 cells/mm’, 900 cells/mm?, 1000 cells/mm’, 1100 cells/mm’, or 1200
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cells/mm” is maintained in a subject. In another preferred embodiment, a subject with a
RSV infection is not administered an immunomodulatory ageut if iheir absoluie lymphocyte
zcunt s 300 cells/mm?® or less, 550 cells/mm’ or less, 600 cells/mm” or fess, 550 cei's/mm’
or iess, 700 cells/mm® or less, 750 cells/mm?® or less, or 800 cellshmm’ or 1es$,

In a specific embodiment, one or more immunomodulatory agents are administered
in combination with a liquid formulation of SYNAGIS® or an antigen-binding fragment
theraos to & subject with a RSV infection so as to transiently reduce or ihibit one or more
aspects of the immune response. ‘Such a transient inhibition or reducticn oF one or more
aspects of the immune system can last for hours, days, weeks, or months, ¥refeszblv, the
transient inhibition or reduction in one or more aspects of the immune responss iasts for a
few houss {e.g., 2 hours, 4 hours, 6 hours, 8 hours, 12 hours, 14 hours, 16 hours, 13 hous,
24 hours, 36 hours, or 48 hours), a few days (e.g., 3 days, 4 days, 5 days, § days, 7 days, or
14 days), or z few weeks {e.g., 3 weeks, 4 weeks, 5 weeks or 6 weeks; The tiaasient
reduction or inhibition of one or more aspects of the invmuns response enliances ins
prophylactic and/or therapeutic effect(s) of a liquid formulation of SYNAGIS® or an
antigen-binding fragment thereof.

In a preferred embodiment, proteins, polypeptides or psptides (including antibodies)
e are Jtilized as immunomodulatory agents are derived from the same species 2¢ the
recizicnt of “he proteins, polypeptides or peptides so as to reduce the likslinocd of a:
jrumune response to those proteins, polypeptides or peptides. In another preferred
embodiment, when the subject is a human, the proteins, polypeptides, or peptides that are
ntilized as immunomedulatory agents are human or humanized.

Wreleic acid molecules encoding proteins, polypeptides, or pentides vrith
immunormodulatory activity or proteins, polypeptides, or peptides with immunomodcuiatory
activity can be administered to a subject with a RSV infection in accordance with the
methods of the invention. Further, nucleic acid molecules encoding derivatives, aralogs, o
fragments of proteins, polypeptides, or peptides with immunomodulatory activity, or
derivatives, analegs, or fragments of proteins, polypeptides, or peptides with
{ramunomodulatory aciivity can be admiuistered to a subject with & RSV infection in
accordance with the methods of the invention. Preferably, suck derivetives, analogs, ard
fragments retain the immunomodaiatory activity of the fuli-length, wild-tyve protai
poiypeptide, or peptide.

Preferably, agents that are commercially available and known t¢ function as

B A

{rmumomedulatory agents are used in the methods of the inveniicn. The
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immunomodulatory activity of an agent can be determined in vitro and/or iz vivo by any
‘echnique weil-known to one skilled in the ari, including, e. g., oy CTL assays, proliferation
assays, and immunoassays (e.g. ELISAs) for the expression of particular proteins such as

co-stimulatory molecules and cyfokines.

562 Anti-iaflaramatory Agents

Any anti-inflammatory agent, including agents useful in therapies fn: inflammatory
disorders, well-known o one of skilled in the art can be used in accordance with methods of
the invention to prevent, treat, manage, or ameliorate a RSV infection or one or more
symptoms thereof. Non-limiting examples of anti-inflammatory agents include non-
sterozdal anti-inflammatory drugs (NSATDs), steroidal anti-mflamraatory drugs,
anicholinergics (e.g., aropine sulfate, atropine methylnitrate, and ipratropiura broxide
(ATROVENT™)), beta2-agonists (e.g., abuterol (VENTOLIN*™ and PROVENTIL ™),
bitclterol (TORNALATE™), levalbuterol (XOPONEX™), metaproterenc! (ALUPENT™),
pirbuterol (MAXAIR™), terbutlaine (BRETHAIRE™ and BRETHINE™), albuterol
(PROVENTIL™, REPETABS™, and VOLMAX™S, formotacnt (SOR AT
AEROLIZER™), and salmetersl (SEREVENT™ and SERFEVENT DISKLaT "), and
wethvizaathines (e.g., thecphytine (UNIPHYL™, TEEO-DUR ™M, 31.0-BIDT™ 4 2
TEHO-42™3). Bramples of NSAIDs includs, but are not limited 10, aspitia, ibuprofen,
celecoxib (CELEBREX™), diclofenac (V OLTAREN™), etodolac (LODINE™),
fenoprofen (NALFON™), indomethacin (INDOCIN™), ketoralac (TORADQL™),
oxaorozin (DAYPRO™), nabumentone (RELAT EN™), sulindac (CLINORIL™), “ol-cersin
(TOLECTIN™), rofecoxib (VIOXX™), naproxen (ALEVE™, NAPRGEVNT L
ketoprofen (ACTRON™) and nabumetone (RELAFEN™. Such NSA{Ds fanction by
inhibiting 2 cyclooxgenase enzyme (e. &, COX-1 and/or COX-2). Examples o7 steroidal
gnti-nflammatory drugs include, bui are not limited to, glucocorticoids, dexamethasone
{LECADRON™S, corticosteroids (2., methyiprednisolore (MEDROLTN cortisore,
Wyvdrocoriisone, prednisone (PREDNISONE™ and DELTASONRETE 3, preduistion:s
(PRELONE™ and PEDIAFPRED™), triamcinoions, azulfidine, and inkibi.ors ~v
eicosanoids (e.g., prostaglandins, thromboxanes, and leukoirienes {see (able 2, infra, ot

ron-iimiting examples of lewkotriene and typical dosages of such agenis)'.

3.6.2  Awnti-Viral Agents
Any anti-viral agent weil-known to cne of skilled in the art (in particular, one usefi i

for the treatment, prevention, management, or amelioration of a RSY infection) can be used
.45 -
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in accordance with the methods of the invention to prevens, treat, manage or ameliorate 2

RBV infection or one or more symptoms thereot, N on-limiting examples of anti-viral
agents irclude preteins, polypeptides, peptidss, fusion proteins artivodies, nucieic acid
moiecules, organic molecules, inorganic molecuies, and small molecules that inhibit and/or
reduce the attachment of a virus to its receptor, the internalization of a viras into a cell, the
replication of a virus, or release of virus from a cell. In particular, anti-viral agents include,
but are not limited to, nucleoside analogs (e.g., zidovudine, acyciovir, gangeyclovir,
vidarabine, idoxuridine, trifluridine, and ribavirin), foscarnet, arnantadine, rimantadine,
saqumaviy, mdinavir, riionavir, alpha-interferons and other interferons, and AZT.

In specific embodiments, the anti-viral agent is an antibody agent other tha,
SYNAGIS® that is immunospeciﬁé for a viral antigen. As used herein, the term "viral
antigen" includes, but is not limited to, any RSV peptide, polypeptide and protein (2.2.,
RSV F giycoprotein and RSV G glycoprotein) that is cepable of Alic’tirg an itimuns
1ESp0nse.

In preferred embodiments, the viral infection is RSV and the and-vicat anngsn s an
antibody other than SYNAGIS® that immunospecifically binds to an zntigen 6f RSY. 11
certain embodiments, the anti-RSV-antigen antibody immunospecificaily binds to g RSV
antigen of the Group A of RSV. In other embodiments, the anti-RSV-antigen antibody
immurospecifically binds to a RSV antigen of the Group B of RSV. Ta other embodiments,
tee 2nh-RSY entigen antibody immunospecifically bmds‘tc an antiger: 0f PEV of cis
Croup and cross reacts with the analogous antigen of the other Group. In paritcutar
embodiments, the ami—RSV—antig‘m antibody immunospecifically binds 10 2 RSV
nucleoprotein, RSV phosphoprotein, RSV mairix protein, RSV smail nydrophooic nrotein,
RSV RNA-dependent RNA polymerase, RSV F protein, and/or RSY G protsin. in

ihona! specific embodiments, the anti-REV-antigen antibody binds 15 zileBe vauams or
3 RSV nucleoprotein, 2 RSV nucleocapsid protein, 2 RSV phosphoproten, 2 XSV naatrix
protein, a RSV attachment glycoprotein, a RSV fusion glycoprotein, a RSV nucleocapsid
protein, a RSV matrix protein, a RSV small hydrophobic protein, a RSV RNA-dependent
RINA polymerase, a RSV F protein, a RSV L protein, a RSV P protein, and/or a RSV G
protein

Ami-viral therapies and their dosages, routes of admindstration end racommended
usage are known in the art and have been described in suck literature as the Physician s
Desk Reference (57th ed., 2003). Additional informarion on respiratory vira! infections is
zvailable in Cecil Textbook of Metiicine (18th ed., 1928).
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=77 Wlethods of Administering the SYNAGIS® Formulations

The invention provides methods of treatment, propitylaxis, and ametoration of
RSV infection or one or more symptoms thereof by administrating to a subject of an

effective amount of liquid formulations of the invention. The subject is preferably a

L

maramal such as non-primate (e.g., cows, pigs, horses, cats, dogs, rats etc.) and a primats

i2.g.. monkey such as a uvnomolgous monkey and a human). In a preferred embediment,

kN

he sebject is @ humen. In anetneL preferred emboditnent, the subject is 3 human irfzut or a

rean mfant born prematurely.
Various delivery systems are known and can be used to admindster 2 heuid
10  forraulation of the present invention. Methods of administering SYNAGIS® riguid
formulations of the present invention include, but are not limited to, parenteral
adrainistration {e.g., 1ntradema., m’crz:mrmscufla.a intrapetitoneal, intraveions anc

S‘f.lbcutanéci}), epidural adn11m>trat1on, topical administration, pulmonary acrumististion,
T —— ——-
and mucosal administration (e.g., intranasal and oral routes). In a specific embodiment,

15  liquid formulations of the present invention are administered inframuscularly, iniravenously,
or subcutancously and, preferably, intramuscularly. The formmulations may be administered
by any convenient route, for example by infusion or bolus injection, 5y absorption through
enitnelial or micocutaneous linings {e.g., oral mucosa, rectal znd smesuna) #iacoss, &.c.)
and may be administered together with other tiologically acive rgents. Adwirsirnhon o

20 be systemic or local. In addition, pulmonary administration can be employed. e.g., by use
of an inhaler or nebulizer.

The tavention also provides that a Hiquid formulation of the preseat vavention is
pacsaged t 2 hermetically sealed container such as an ampoule or sachetts in“icating =

quaxtity of the SYNAGIS? or antigen-binding fragments thereof. Preferasiy, the lcuid

Lo
tn

formulaiicns of the present invention are in a hermetically sealed containe: tadicating the
guarity and concentration of the antibody or antibody fragment. Freferably, the hquid
form zlation of the present invention is supplied in 2 hermetically sealed con 1tainer af least 15
tag/r 20 meimi, 36 meg/ml, 40 mg/mi, 50 mg/ml, 6C mg/ml, 70 mgial, 80 rght, 3T
teg/ml, 100 me/e, 150 mg/ml, 200 mg/mi, 250 mg/ml, or 300 mg/m! an, most p>Fferably,
30 105 mg/mi, in a quantity of 1 ml 2 ml, 3ml, 4ml, Sml, 6ml, 7mi, 8mi, Y, 10, i
ml, or 20 mi and, most preierably, 1.2 mi.

The arnount of the liquid formulations of the preseat inventior. whick will bs
sffociive in the prevention, treatment, managament or arelioration of » RSV iafzchon 5

sne or more sympioms thereof can be determined by standard curscal techingues. ror

.
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example, the dosage of the composition which wiil be effective m the treatment, prevention
or amelioration of symptoms assg_ciated with a RSV infection can be determcined by
administering the formulation to a cotton rat, measuring the RSV titer afier challerging the
cotton rat with 10° pfu of RSV and comparing the RSV titer to a2t chrain for a cotion rat
cod wasainisiered the formuiabon. Accordingly, a dosage thet results in & 2 joa cec 2ase o s
99% reuction in RSV titer in the cotton rat challenged with 10° v of RSV zelative to the
cotton rat challenged with 10° pfi of RSV but not administered the formulation is the
dosage of the formulation that can be administered to a human for prevention, treatrnent,
management or amelioration of a RSV infection or one or more symptoms taerect. The
dosage of the formulation which will be effective in prevention, treatment, managen-ent or
ameticration, of a RSV infection or one or mors symptoms therect can bz deterrined by
administering the formulation to an animal model (e.g., 2 cottor: rat or menkeay) and
measuring rie serum titer of SYNAGIS® or antigen-binding fragments thereot.
Accordingly, a dosage of the formulation that results in a serum titer of at least 1 Lgim,
oreferably 2 ug/md, 5 ug/ml, 10 pg/ml, 20 pg/mi, 25 ug/ml, & least 39 pg/ml, at leasi 45
wgon, at least SO ng/ml, at least 75 ug/ml, at least 10C pg/ml, at leest 128 ughn!, at least
150 pg/mi, ot least 200 pg/mi, at least 250 pgiml, ai least 300 ag/m, ot lvast 330 g/, at
izast 400 pg/mi, or at least 450 jig/ml can be administered to & human for prevention,

treatment, management or amelioration of a RSV infection or one or more symptocis

thereof. In addition, in vitro assays may optionaily be employed to help idenify cptirasl
yop v ! I T

o]

dusage ranges.

The precise dose to be employed in the formulation will also depend on the route of
administration, and the seriousness of the RSV infection, and should be decided according
1o the judgment of the practitioner and each patient’s circumstances. Effective doses may
be extrapolated from dose-response curves derived from in vitro or aninzal model (e.g., the
cotton rat or Cynomolgous merkey) test systems.

For antibodies (e.g., SYNAGIS®), proteins, polypeptides, peptides and fusion
proteins, the dosage administered to a patient is typically abous 1 mgfkg 0 30 mg/ley uite
patient’s body weight. Preferably, the dosage administered to a patient iz between 10 mg/ieg
and 20 mg/kg of the patient’s body weight, more preferably 15 mg/kg of the patieni’s body
weight. Generally, human antibodies have a longer half-life within the brean body than
antibodies from other species due fo the imraune respouse te te roveign porypeptides.
Thus, lower dosages of human antibodies and less frequent administration is ofen gossible.

Turther, the dosage, volums and frequency of administration of hquid formulations of the
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present invention may be reduced by increasing the concentration of SYNAGIS® or 20
antigen-binding fragment thereof in the formulations, increasing affinity and/or avidity of
SYNaAGIST or an antigen-binding fragment thereof, and/or increasing the half-life of
SYNAGIS® or an anfigen-binding fragment thereof.

Exemplary doses of a small molecule include milligram or microgram sraounts of
the small molecule per kilogram of subject or sample weighi (e.g., about 1 microgram per
kilogram to about 500 milligrams per kilogram, about 100 micrograms per kilogram to
about 5 milligrams per kilogram, or about 1 microgram per kilogram to zbous 50
arerograms per kilogram).

1a a specific embodiment; a mammal, preferably a human, is administeved 2 siable
liquid formauiation of the present invention for the prevention, treasment, mana gemert or
amelioration of a RSV infection or cne or more sympioms thereof in an amourt effsctive
for deoreasing RSV titers. In accordance with this embodiment, an effactive amount of the
~gui! formuiations of the present invention reduces the RSV titers in ths hmg 25 messured,
for exampls, by the concentration of RSV in sputum samples or a lavage fom the fungs
from a maramal. In another embodiment, 2 mammal, preferably a human, is administered a
liquid formulation of the present invention for the prevention, treatment, managemens or
ameliorarion of a RSV infection or one or more symptoms thereof in zn amoust effective
for Liducing an imimitine response in the mammal,

in another embodiment, a mammal, preferably a human, is administersd a firs; dose
of 2 liguid formulation of the present invention comprising 30 mg/kg or less, 15 mg Xg or
less, 10 mg/kg or less, 5 mg/kg oi less, 3 mgfkg or less, 1 mg/kg or isss, 0. 0.5 mgikg or
less cf SYNAGIS® oran antigen-binding fragment thereof for the prevention, treatment,
maragement or arsslioration of 2 RSV infeciicn cr one or mors symproms thersof s an
ez it effective 10 induce 2 serum titer of ot 1sasv 1 ug/m, preforabiy 1 leas* 2 ug/iol o
least 5 pug/mi, at least 10 pg/mi, at least 15 ug/ml, at least 20 pg/ml, at leasr 25 ug/ml, at
least 30 pg/mi, at least 35 pg/ml, at least 40 pg/ml 20 days (preferably 23, 30, 33, 4C days,
after the administration of the first dose and prior to the administration: of a subseguent
dese. In 2 specific embodimert, a Hquid formulation of the present invention corapr.ses
SYNAGIS® or an antigen-binding fragmen: thereof and is adminisiered 0 & subjec: » frst
dpse of about 1 mg/kg to about 30 me/kg to induce a serum titer of about 40 wgrmi or
hignes 30 days after the administration of the first dose and prior to the adruinistration of a

.. ey & . ..
subsequent dose. Preferably, the sérum titer of said SYNAGIS® or an avtigen-binding

]
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fragment thereof is less than 56 pg/m! 30 days after the administration of the first dose and

pror to the administration of a subsequent dose.

In another embodiment, a mammal, preferably 2 human, is administered a first dose
of a liquid formulations of the present invention comprising 30 mg/kg or less, 15 mg/kg or
less, 10 mg/ig or less, 5 mg/kg or less, 3 mg/kg or less, 1 mg/kg or less or .5 mg/ke or less
ot TYNAGIS® or an antigenubinéing fragment thereof for the prevention, reatment,
management or amelioration of a RSV infection or one or more syrapioris thereot m aa
amount effective to induce a serum fiter of at least 1 pg/ml, preferably at least 2 pg/ml, at
least 5 pg/ml, at least 10 pg/ml, at least 15 pg/ml, at least 20 pg/mi, or at least 25 pg/ml 20
days (preferably 25, 30, 35, 40 days) after the administration of the first dose and prior to
the administration of subsequent dose. Preferably, the serum titer of said SYNAGIS® or an
antigen-binding fragment thereof is less than 39 ug/ml 30 days after the edministration of
the first dose and prior to the administration of a subsequernt dose.

In another embodiment, 2 mammal, preferably a human, is administered a first dose
of a liquid formulation of the present invention comprising 30 mg/kg or less, 15 rag/kg or
less, 5 mg/kg or less, 3 mg/kg or less, 1 mg/kg or less or 0.5 mg/kg or iess of a2 modified
form of SYNAGIS® or an antigen-binding fragment thereof for the prevention, freatment,
management or amelioration of a RSV infection or one or more symptons thereef which
has an increased in vivo half-life i an amount effective to induce 2 serumn itar of ai weast &
jtg/ml, preferably at least 2 pg/ml, at ieast 5 pg/ml, at least 10 pg/my, of Least 135 nghnl, at
least 20 ug/ml, or at least 25 pg/ml 25 days (preferably 30, 35, or 40 days) after the
administration of the first dose and prior to the administration of a subsequent dose.
Preferably, the serum titer of said SYNAGIS® or an antigen-binding fragment thersoy is less
than 30 pg/ml 30 days after the administration of the first dose and prior to the
administration of a subsequent dose.

In another embodiment, a mammal, preferably a human, is administered a first dose
of a Houid formulation of the present invention comprising 30 mg/kg or lass, 15 mg/ks or
iess, 5 mg/kg or less, 3 mg/kg or less, 1 mg/kg or less, or 0.5 mg/ke or less of a medified
SYNAGIS® or an antigen—bindin'g fragment thereof for the prevention, treatment,
management or amelioration of a RSV infection or one or more syraptoms thereof which
has an increased in vivo half-life in an amount effective to induce a serum titer of at least 1
ug/mi, preferably at least 2 pg/ml, at least 5 pg/mi, ar least 10 pg/mi, at least .5 ug/ml, a1
teast 20 pg/mi, or at least 23 pg/ml 25 days (preferably 30, 35, or 40 days) afisr the

administration of the first dose and prior to the administration of 2 subseguent fos.2.
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Preferably, the serum titer of said SYNAGIS® or an antigen-binding fragment thereof is less

than 30 pg/mi 30 days after the administration of the first dose and prior o the
admimisiration of a subsequent dose.

in anciher embodiment, & mammal, preferably a human, s 2doinistered 2 frst doss
of the Lguid formulation comprising approximately 30 mg/kg or less, 12 mgkg or less
{preferably 10 mg/kg or less, 5 mg/kg or less, 3 mg/kg or less, 1 mg/kg or less, or 0.5 mg/kg
or less) of a modified form of SYNAGIS® or an antigen-binding fragment thereof which has
an increased in vivo half-life for the prevention, treatment, management or amelioration of a
RSV infection or one or more symptoms thereof in an amount effective to induce 3 serum
Uler of at ieast 30 pg/mi, oreferably ar least 35 ng/ml, at least 40 ug/mi, or oz least 50 pg/mi
25 days (preferabiy 39, 35, or 40 days) after the administration of the first cose zrd pricr o
the administration of a subsequent dose.

In one embodiment, a mammal, preferably a human, is administered a first dose of a
liquid formulation of the present invention for pulmonary delivery comprising 30 mg/kg or
iess, 15 mg/kg or less, 5 mg/kg or less, 3 mg/kg or less, i mg/kg or less, 0.5 mg/kg or less,
or 0.01 mg/kg or less of SYNAGIS® or an antigen-binding fragment thereof for the
prevention, treatment, management or amelioration of 2 RSV infection or one or mors
symptoms thereof in an amount effective to induce a titer of at least 20 ng per mg of lung
protein (preferably at least 40 ng/mg, at least 60 ng/mg, at least 80 ng/mg, at least 50 ng/mg,
at least 75 ng/mg, at least 100 ng/mg, or at least 150 ng/mg) in an intubation sample or
lavage from the lungs of said mammal 20 days (preferably 25, 30, 35, or 40 days) after the
administration of the first dose and prior to the administration of a subsequent dose.
Preferably, the serum titer of said SYNAGIS® or an antigen-binding fragment therecf is ‘ess
thar 100 ng/ml of protein 30 days after the administration of the first dose and prior to the
administration of a subsequent dose.

In another embodiment, 2 mammal, preferably a human, is aéministered a firs: dose
of a liquid formulation of the present invention 10 mg/kg or less, 5 mg/kg or less, 3 mgiky
or less, 1 mg/kg or less, or 0.5 mg/kg or less of SYNAGIS® or an antigen-binding fragment
thereof for the prevention, treatment, management or amelioration of a RSV infection or
one or More sympioms thereof in an amount effective to induce a serum titer o7 at least 3
pe/ou, at least 40 pg/mi, at least 5S¢ pg/ml, at least 80 pe/mi, at least 100 ug/leol, ol least 120
pg/ml, ai least 150 ng/mi, at least 200 ng/mi, at least 250 pgfral, or o1 lsast 302 ug/m) 25
days (preferably 25, 30, 35 or 40 days) after the administration of the first dose. In another

embodiment, a mammal, preferably a human, is administered a first dose of 2 bouid
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‘ formulation of the present invention comprising approximately 15 mg/kg of SYNAGIS® or

| en 2ntigen-binding fragment thereof for the prevention, treatment, managemert oz
amelioration of 2 RSV infection or one or more symptoms thereof in an amount effective io
induce a serum titer of at least 100 pg/mi, at least 125 :g/ml, at least 150 pg/ml, at least 200
5 ug/ml, at least 250 pgfml, at least 300 ug/mi, at least 350 pg/ml, at least 400 ug/ml, or a
least 430 :g/mi 20 days (preferably 25, 30, 35 or 40 days) after the administration of the first
dose. The term “approximately 15 mg/kg” as used herein refers to a range of between 14
mg/kg and 16 mg/kg. ‘
1p another embodiment, a mamimal, preferably a human, s administerss & doss cfa
10 lquid formulation of the present invention comprising SYNAGIS® cr sn aniizen-bwding
fragment thereof for the prevention of a RSV infection or a sympiom thereof in an amount
affective to induce a prophylactically effective serum titer of iess than 10 pg/ers, Jessthen §
ag/m), less than 5 ng/ml, less than 3 pg/ml, less than i pg/mi, or less than U.5 ug/r. 30
days after the administration of the dose, wherein said prophylactically effective seruan titer
15  is the serum titer that reduces the incidence of RSV infection in the human or the serum tter
in a cottor rat that results in a RSV titer 5 days after challenge with 10° pfu RSV that 1s
95% iower than the RSV titer in the cotton rat 5 days afier challenge with 1 0° pfu of RSV in
« cotton rat not administered the dose prior 1o challenge. Preferably, the dose of the
reraventic or pharmaceutical composition comprises 10 mg/kg or less, 5 mg/«g or less, 3
20 mg/kg orless, i mgkg or less, or 0.5 mg/kg or less of SYNAGIS® or an anisen-boodimg
fragment thereof.

In yet another embodiment, a mammai, preferably a human, is adm ristered 5 dose
5f 3 tiquid formulaton of the present invention comprising SYNACIS® o ar antigen-
pincing fragment thereof for the treatment, management or amehioraticn of a RSV lafaction

25 or one or more symptoms thereof in an amount effective to induce a therapeutically
effective serum titer of less than 10 pg/ml, less than 8 pg/ml, lass than 5 tig/mi, less then 3
pg/ml, less than i pg/ml, or less than 0.5 pg/ml 30 days after the administration of the dosz,
wherein said therapeutically effective serum titer is the serum titer that reduces the sevenity

or lenigih of RSV infection or is the serum titer in 2 cotton rat that resuits in a RSV titer ir

pas
i

the 18t 5 days after challenge withi 10° pfu RSV that is 99% iower than the RSV titer 5 days

after challenge with 1¢° pfu of RSV in a cotton rat not administered he dose prior to
chalienge. Preferably, the dose of the liquid forrulation of the present invention comorises

12 me/ke or less, 10 mg/kg or less, 5 mg/kg or less, 3 mg/kg or 1238, 1 me/kg or less, or 0.5

-

mg/g or lase of an antibody or an antigen-binding fragment thersof.
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in 4 specific embodiraent, formulations of the present invantion are acrainistered

once 2 month just prior to or during the RSV season. In another embodiment, the
formulations are administered every two monihs just prior to or during the RSV season. In
yet another embediment, the stable formulations of the present invention are administered
once just prior to or during the RSV season. The term “RSV season” rafers to the season
wien RSY infection is most likely to cccnr. Typically, the RSV season in fhe 1o ~ern
hemisphere commences in November and iasts through Aprif,

In one embodiment, a liquid formulation comprising approximately 5 mg/kg or less
(preferably 1.5 meg/kg or less) of SYNAGIS® or an antigen-binding fragment thereof is
administered five times, 3 times, or 1 to 2 times during a RSV season to & mammaj,
preferaely a human. In another embodiment, approximately 1.5 mg/kg of SYNAGIS® or an
antigen-binding fragment thereof, in the liquid formulations of the present invention is
adrotmistered monthly five times during a RSV season to a mammal, preferably a human,
intramuscularly. In another embodiment, 3 mg/kg of SYNAGIS® or an antigen-binding
fragment thereof in the liquid formulation of the invention is administerad raonthly three
times during 2 RSV geason to a mammal, preferably a human, intramuscolarty. In yer
encther zebodiment, 5 mg/kg of an SYNAGIS® or an antigen-binding fregment sheccf na
Equd formulation of the invention is administered monthly ene te two twmes drdnz 2 RSV
season to a mamumal, preferably a human, intramuscularly.

In a specific embodiment, 15 mg/kg of SYNAGIS® or an antigen-binding fragment
thereof in the liquid formulation of the present invention is administered @ a maramnal,
preferably a buman, intramuscularly five times duzing 2 RSV sesson, wherein zaid
EYNAGEKS® or antibody fragment has ar increased in vive half-life. in anotner
embodiment, approximately 5 mg/kg or less (preferably 1.5 mg/kg or less) of SYNAGIS®
or an antigen-binding fragment thereof in the liquid formulation of the present invention 18
administered five times, 3 times, or i to 2 times during a RSV season % 2 mammal,
preferably a humen. In another embodiment, 3 mg/kg of SYNAGIST or oz antigen iuding
Lagment thereof, which has an iz{éreased in vive half-life, in a2 howid ‘Crralaroo o7 oe
present invertion is administered monthly three times during 2 RS/ seassn w0 a MALTE.,
preferably a human, intramuscularly. Tn another embodimens, 5 mg/ke of SYNAGIS® o1 an
antigen-binding fragment thereof, which has an increased in vivo half Ife, inthe qud
formulation of the present invention is administered to 2 mammal, preferably & aumar.,

intranmugcularly twice times during a RSV seacon.
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5.8 Biological Assays

5.8.1 Immunospecificity of the Antibodies of the Invention

Antibodies of the present invention or fragments thereof may be characterized in a
variety of ways well-known te one of skill in the art. In particular, antibodies of the
invention or antigen-binding fragments thereof in a liquid formulation of the present
invention may be assayed for the ability to immunospecifically bind to an epitope cf 2
respiratory syncytial virus. Such an assay may be performed in solution {z.g., Hougntan,
1992, Bio/Technignes 13:412-421), on beads {Lam, 1991, Nature 354:82-24), or. chips
{Fodor, 1993, Naiure 364:555-556), on bacteria {U.S. Patent No. 5,222 ,4(%), on spores
N7 8. Patent Nos. 5,571,698; 5,403,484, and 5,223,409}, ot plasmids (Cull ez ¢, 1992,
Proc. Nail. Acad. Sci. USA 89:18635-186%) or on phage (Scott and Smiith, 1990, Science
249:386-390; Cwirla et al., 1990, Proc. Natl. Acad. Sci. USA 87:6378-6382; and Felici,
1991, J. Mol. Biol. 222:301-310) {(each of these references is incorporated herein iz its
satirety hy reference). SYNAGIS® or an antigen-binding fragment sneresf in a ligaid
formulation of the present invention can be assayed for its specificity and affinity.

SYNAGIS® or an antigen-binding fragment thereof of the present invention may be
assayed for immunospecific binding to a RSV antigen and cross-reactivity with other
antigens by any method known in the art. Immunoassays which can be used to analyze
immunospecific binding and croéé—reacﬁvity include, but are not limited 0, competidve and
non-competitive assay systems using techniques such as wasiern biois. racioimmei~oassays,
ELiSA (enzyme linked immunosorbent assay), “sandwich” immancassays,
immunoprecipitation assays, precipitin reactions, gel diffusion precipitin reactions,
immunodiffusion assays, agglutination assays, complement-fixation assays,
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, 1o name
put a Yow. Such assays are routine and well-known in the art (see, e.g., Ausubel ef al., eds,,
1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Soms, Inc., New York,

which is incorporated by referencs herein in its entirety).

5.8.2 Invitro and in vivo Assays
A liquid formulation or aﬂqombination therapy of the present invention can be tested
i vitro and/or in vivo in varicus assays or suiiable animal mode] systeins for its activity.
A lignid formulation of the present invention for treating, managing, preventing, or
ameliorating a RSV infection or one or more symptoms thereof can be tested for its ability

to inhibit viral replication or reduce virai load in in vitro assays. For exaruple, virat
.54 -
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replication can be assayed by a plaque assay such as described, e. g., by Johnson et al., 1997,

soumnal of Infectious Diseases 176:1215-1224 176:1215-1224. A liquid formulation of the
1nvention administered according to the methods of the invention can also be assayed for
teir ability to inhibit or down-regulate the expression of viral polypeptides. “echniques
known to those of skill in the art, including, but not limited to, western blot analysis,
northern blot analysis, and RT-PCR can be nsed to measure the expression of vira!
aouypeptides and/or viral tiers,

A haqwd formulation of the invention can be tested i suitable animal modsl systeras
prior 10 use in humans. Such animal model systems include, but are not Fmited te, Tats,
mice, chicken, cows, monkeys, pigs, dogs, rabbits, etc. Any apimal system well-known in
the art may be used. Several aspects of the procedure may vary; said aspects inciude, but
are not limited to, the temporal regime of administering the therapies {e.g., prophylactic
and/or therapeutic agents) whether suck therapies are administered separste by or as an
ad.ixure, and the frequency of administration of the therapies.

Animal models can be used to assess the efficacy of the methods of the invention for
treating, managing, preventing, or ameliorating 2 RSV infection or one o7 move symptoin
thereof. Animal models for RSV infection include, but are not lim’ted fo, thoss as described
by, e g, Pisdimente e al., Am J Physiol 1999, 277 :1.831-1.840; McArthur-Vaughan ef al.,

7 died. Primatol. 2002, 31(2):61-73; and Byrd er al., Clin. Infect. Dis. 1 857 23(6y1363-8
Ir a specific embodiment, cotton rats are administered a liquid formulation comprising -
SYNAGIS® according to the methods of the invention, challenged with 15° pfa of RSV, and
four or more days later, the rats are sacrificed and RSV titer and SYNAGIS® serom titer is
deterninsd. Accordingly, a dosage that results in a 2 log decrease or 2 99% reduction in
RSV titer n the cotton rat chalienged with 10° pfu of RSV relative to the cotion raf
challenged with 10° pfu of RSV but not administered the formulatior: is the dosage of the
formulation that can be administered to a human for the treatment, prevention or
amelioration of a RSV infection et one or more symptoms thereof. Parther, ths
empodiment, the tissues {e.g., the lung tissues) from the sacrificed rats o4 ba exaried for
histologicel changes.

The administration of 2 liquid formulation of the invention according io the methods
of the present invention can be tested for its ability to decrease the time course of a RSV
infection by at least 25%, preferably at least 50%, at least 60%, at least 75 %, at least 85%,
at least 95%, or at least 99%. A liquid formulation of the invention can also b tested for its

¢bility to increase the survival period of humans suffering from a RSV infection by ai leasi
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The invention provides a pharmaceutical pack or kit comprising one or more

containérs filled with a liquid formulation of the invention for the prevention, treatment,
management or amelioration of 2 RSV infection or one or mors symptoms thereof. In 2
specific embodiment, the liguid formulations of the invention comprise SYNAGIS® cr an
anigen-binding fragment thereof recombinantly fused or chemically conjugated to 2nother
molety, ncinding but not limited 1o, a heterologous protein, a heterologous posypeptide, a
heterologous peptide, a large molecule, 2 small molecule, a marker sequerce, & diagnostic
or detectable agent, a therapsutic moiety, a drug moiety, a radioactive meial ion, # second
a.1tbedy, and a solid support.

The present invention provides kits thar can be used in the shove medods. in nme
embodiment, a kit comprises a liquid formulation of the invention, in cne or more
centainers. In another embodiment, a kit comprises a liquid formulation of the invention, in
ous oy more containers, and one or more other prophylactic or therapeuiic agents useful for
the prevention, management or treatment of a RSV infection or one or mors symptoms
thereof, in one or more other containers. Preferably, the kit further compriser wstractions
for preventing, treating, managing or ameliorating 4 RSV infection {e.z., using the liquid
formuiations of the invention alone or in combination with another prophylactc or
therapeutic agent), as well as side effecis and dosage information for method of
edministration. Optionaily associ atcd with such container(s) can be 2 actice in he foan
~resenbed by 2 governmental agency regulating the manufacture, e ¢ ale O
pharmaceuticals or biological producis, which notice refiects approval v ibe agesoy o)

manufacture, use or sale for human administration.
6. EXAMPLES

51  Example I {Stability Stndy) '

Ap antibody formulation of the present invention comprising, in an acueous carvier,
25 mM of histidine, 1.6 mM of glycine, and SYNAGIS® at pH 6 was prepared according o
the following protocol:

Fnr a1l kg solution of buffer: In 800 g water, 3.875 g histidine (free base) 2nd 0 12

¥
o
L4

[419]

iyeine were dissolved. The pil was adjusted with 6 W HCLw £ 6+ & 2. Waier —7a
atded 15 bring the total mass up to 1.0 kg (ge).

Sor the diafiltration: Afler the chromatography sters in the cur.fcation process,

SYNAGIS® was concentrated 1o a tar get of 150 g/L. The concentrated produet is diafiliered
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into formulation buffer. The formulated produst was diluted to a ‘acgst manufacturing
senceniation of 103+ 3 gff.

For a stability study, two' formulations were prepared: one contained 105 mg/m! of
SYNAGIS® and the other contained 160 mg/ml of SYNAGIS®. The stability of sxch
formulation was measured using HPSEC in terms of degrees of aggregate foriration and
fragmenration during the storage at 2-8°C for up to 15 months and at 38-42°C for up o L
vear. For the HPSEC analysis, typically, TosoHaas G3000WX5. sohimn with a mobiie

phase contamning 0.1 M sodinm phosphate and 0.1 M sodiura salfate, pH A8 isussdwia

flow rate of 0.8 ml/min. A sample contairdng 250 mg of protein in an appropriate volume 15

injected into the column and protein peaks are detected by 280 nm UV and/or fluorescence

(280 nm excitation and 340 nm emission).
The data showed that there was no detectable increase in aggregation when each

formuiation of SYNAGIS® was stored at 2-8°C for 15 months as shown in Table 3.

Table 3. Percent Aggregates during Storage at 2-8°C.

| % Agpregates -

§ 105 mg/ml ‘ 160 mg/ml !
 Month

TS T T
!; 3 03 j T c}:
i 7 04 ~ |
| 12 04 j
B 15 0.4 | 35

+ 0.1% error.

When the formulations were stored at 38-42°C for 60 days, about 1.5% iac ease in
aggregate was observed with the formulation containing 105 mg/ml of SYNAGIS® and

2.0% morease was observed with the formulation containing 166 mg/ml of SYNA (GI8®

5%  Exampie 2 (Chinical Study)

The liquid formulation of the present invention comprising 100 mg/m: of

SYNAGIS® in an aqueous solution containing 25 mM of histidine and 1.6 mM of glycire at

pH 6 is tested for safety and tolerability study ir: a Phase I, parallel group, doubie-blind,

readomized study at two sites. The study drugs are a liguid (Liq) formuletion of

-59 -
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TYNAGIS® and the currently licensed lyophitizec (Lyo) formulation or SYNAS 35 a
total of 48 volunteers will be randomized to one of four treatment growos:

GROUP 1: N=12 3 mg/kg SYNAGIS® (Lig) at Study Days 0 and 30 (DM)
GROUPZ: N=I12 3 mg/kg SYNAGIS® (Lyo) at Study Days 0 and 36 (1M)
GROUP 3:  N=12 15 mg/kg SYNAGIS® (Liq) at Study Day 0 V)
GROUP 4:  N=12 15 mg/kg SYNAGIS® (Lyo) 2t Study Day 0 {IV)

Vital signs will be obtained before and 30 minutes after each dose of study drug.

Adverse events will be monitored through 30 days after the iast dose of study dreg ana

sertous adverse svents will be méﬁitored through Study Day 60.

On Swdy Day 0, ail volunteers will have blood coslected fos SYNAGES® serun
conceniration before dosing, at the end of infusion {IV dose groups only), and at 0.25, 0.5,
1, 4, 8, and 12 hours after IM injection or end of infusion. Subsequantly, biood sarmples ‘or
determination of SYNAGIS® levels will be collected daily though Study Day 5 and on
Studv Davs 7, 14, 21, 30, 37 (IM groups oniy), and 60. Serom samples for anti-SYNAGEY
15 antibodies will be collected on Study Days 0, 7, 14, 21, 3¢, 37 (IM groups oniy), and 60

Sampies for serum chemistry and CBC with differential and platelsts, and urine samples for
urinalysis will be coliected on Study Day 0 as well as 7 days after each dose of SYI NAGIS®
(Study Day 7 for the IV groups and Study Days 7 znd 37 for the IM groups). Urine BHCG
tests will be performed on the day of dosing before each dose of SYNA Gis® (St:dy Day G
R ks IV groups and Stady Days 0 and 30 for the IM groups). A stucy fiow disgram i3
showninfig 2
6.2.1 Study procedures
A Volunteer Selection
The volunteers in this study will be healthy maie or female aduis. Ths velunteer
%3 will be coanseied by an investigator {(physician) who wili address the guestions anc

concems of the volunteer and secure written informed consent for participaiion in ibe study.

Written informed consent will be obtained prior to conducting study prosedures or
administration of study drug.
z. Inclusion Criteria
3 Volunteers must meet el of the following criteria:
1. Male or female. '

2. Age 18 through 49 years at the time of the firs: dose of sty i

\‘l
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3. Weight <150 kg.
4. Written informed consert cbtained from the volunteer.
5. Sexually active females, umless surgically sterile, raust Lave used an effective

metnod of avoiding pregnancy (including oral or implanted coatraceptives, iL0, femaie
condom, diaphragm with spelmicide,, cervical cap, abstinence, use of a cordom by he
sexual pariner or sterile sexual partner) for 14 days prior ic the first dose of study drag,
must agree fo continue using such precautions for 30 days after the final dose of fstady drog,
and must have a negative serum pregnancy test within 2 days prior to the frsu dose ar study
img

6. Healthy by medical history and physical examination.

7. Ability to coraplete follow-up period of 60 days as required by the protocel.

b. Exclusion Criteria

\'onunteers musi have none of the following:

1. Acuts illness at the start of the study

2. Fever >99.5°F at the start of the study

3. Any drug therapy within 7 days prior to Study Day 0 {excent for contraceptives)

LN

Blood donation in excess of 400 mL within 6 months of study start
5 Reseipt of immunogiobulin or bloed produsts withic 6C daye befovs erry inie
the siudy
6. Receipt of any investigational drug therapy or standard vaccing wifrn L 20 aays
before the first dose of study drug in this protocol through 60 days after the finai dose of
study drug
7, History of immunodeficiency
$. History of allergic disease or reactions lkely i be ezacerba ed by any
component of the study drug
9. Previous medical history or evidence of an intercurrent iilness that may
compromise the safety of the volunteer in the study
16. Bvidence of infection with hepatitis A, B, or C virus or HIV-1
13. At screening {must be within 21 days befors entry (atd the stud Jevy 2fte
following: CBC: Hgb < 12.0 gm/dl; WRC <4 L000/mm’; dlateses conar < 2,00 A o
laboratory normal values); AST, ALT, BUN, creatinine > upper simit of normal; otner
abnormal laboratory values in the screening panel which in the opinion of the principal

investigator are judged to be clinically significant; other abnormal laboratory valves in ths

- 6'0 -
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screening panel which in the opinion of the principal investigator ate jadged to potentizlly

coafound analysis of sfudy resuks
12. Nursing mother
13. History of alcohol or drug abuse within the past 2 years

14, Bvidence of any systemic disease on physical examaination:

B. Randomization

3. Voiunteer Randomization Procedures and Treatmer: Allocatica

At the screening visit, volunteers will be evaluated by the principsl investigaior 1o
assess eligibility for entry into the study. A master log will be maintained for all screened
volunieers. Volunteers who sign an informed consent and who mest eligibility criteria will
~= gvitersd inte the sindy. When a volunteer arrives in the study site for randomization
iSosgy Day 05, the investigator wiki confirm that the volunicer meeis ar [nensop o
exclusion criteria. The investigator will then assign a patient identificatior. nembe. (P,
Patient identification numbers will be assigned sequentially within each of the wo study
sites beginning with #101 in site 1 and with #201 in site 2. Volunteers will be sonsidered t¢
have entered the study whern the PID is assigned. A randomization fist provided to the stucy
onarmacist ai each study site will contain assigmments 1o each of the four treatment Zroups
for vojuntesrs at that site. The investigator wili notify Medimmune by facsimiic
transmission (fax) at 301-527-4217 that a volunteer has been randomized. Voluntsers who
have been assigned a PID and do not receive any study drug, who receive an incomplete
mnfusion of study drug, who do not receive hoth IM injections of study drug, or who do not
~emyiste at loast 50% of the study visits may be repiaced at the discrstion of e spoasnr,
Volunteers who withdraw due tc an adverse event or whose status cannet be sscertained
will not be replaced. Volunteers who withdraw consent for reasons other than an adverse
ovent may be repiaced. Replacement vohunteers will be assigned a new PID. Veluntesrs

who are replaced will continue 1o be followed for safety according to the protosal

B, Blinding

This is 2 double-blind study. Blinding will be maintained for assignment of
volunteers to Iyophilized or liquid formulation within IM or IV groups. In order to maintain
blinding dwing adminisiration of the two formulations of SYNAGIS®, the 2 study pharmacist
at zach: sits will prepare the study drug &t a sits hysically removed from the rreatment
staticn: and shielded from the observation of the principal investigzte: or any sin'y

personrel directly involved in the conduct of the study. For IM iajection, the phartnacist
-61 -
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will prepare identical appsaring S mL syringes containing the calcutated volume of either
liguid or reconstituted lyophilized SYNAGIS®. For IV infusion, the pharmacist will
prepare identical appearing 200 mL infusion bags containing the calculated volume of sither
liquid or reconstituted lyophilized SYNAGIS®. Labels will not identifv whether ths
syringe/bag contains liquid or reconstituted lyophilized SYNAGIS®. An independer:
mozitor who will review the pharmacy record oniy, the statistician and clinical supplies
manager at MedImmune, and the study pharmacist at the study site are the only individuals
who will have access to the randomization list which identifies a voluntee:’s study weatment
zlocatior. These individuals must not reveal yandomization information tc asyone. In the
¢vealiaa. he study weatinent for a volunieer becomes known to the wvesdgaicr
Medhmmune must be notified immediately by the investigator. A% ins:ances of unbiinémg

will be documented in the study report.

C. Study Drug

a. Sindy Prug Supplies and Acceuntability

The sponsor will provide the investigator with adeguate quantiiies of Hauid
SYNAGIS®, ivophilized SYNAGIS®, and dituent (steriie water for injection). Stady drug
should be siored at 2°C to 8°C (36°F to 46°F) and must not be frozen.

Liguid SYNAGIS® will be provided in 3 mL vials containing 10C mm
liquid product in z volume of 1 m]. (25 mM histidine, 1.6 mM glycine, 2: pH 8.0

mg of sterile

Lyophilized SYNAGIS® wiii be provided m 5 mL via's comtair ing 190 :ag o et e
Yyophilized product which when formulated (befors lyoohiEzation) containg 25 rm*
histidine, 1.6 M glycine, and 3% (w/v) mannitof at pH 6.0.

The study pharmacist is required 10 maintain accurate drig accountability records.
Upon completion of tae study, all study drug accountability records will be remurned o tae
sponsor. All unused study drug will be refurned to the sponsor,

B, Treatment Regimens

The following regimens are employed in the study:
t GROUP 1: N=12 3 mg/kg SYNAGIS® (Lig) at Study Days 0 ard 30 (5 J
{ GROUP2: [N=i2 |3 mgkg SYNAGIS® (Lyo) at Study Days 0 and 30 (IM) ;

o et ot e, et~ ea)

PGROUP3: IN=lZ |15 mgkg SYNAGIS® (Liq) at Stuiy sy 6 V)
1

P
v

f GROUP 4: N=

e e e e e RN

2 15 mg/kg SYNAGIS® (Ly») at Saudy Day 9 (r

B AU DU S O
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2. Ordering and Preparation of Stady Drug

The dose of study drug for administration must be prepaied by the study sharmac:st.
The study drug prescription form indicating the PID and the volunteer’s body weight will bs
sent to the pharmacist by the investigator (or designee). The study vharmesist will then use
this information to prepare the study drug.

To prepare liquid or lyophilized SYNAGIS® for administration, the pharmacist
shouid remove the tab portion of the vial cap and clean the rubber stopper with 70% sthano!
or equivalent. The vial should be vented. Doses for each volunieer w1 be cagulared 93
described below based on the volunteer’s weight (to the nearest 0.1 kilogram) on the éay
SYNAGIS® is administered. The dose should be rounded to the nearest 0.1 k. All
preparations of study drug must be administered within 6 hours after entering the vial of

QVNAGIS®. Ifit is not administered within 6 hours a new vial or vials must be used.

Freparation of Liquid SYNAGIS®

(1) Yor IM injections: The req_uired volume of liquid SYNAGIS® {100 mg/mL} vl be
obtained by pooling the contents"af as many vials as necessary with z 5 ml. syringe.
Dose {mi) = [Volunteer Weight (kg) x Dose Level (3 mg/kg)i + Drug Concentreticn
1100 mgiral)
Example: A volunteer who weighs 75.6 kg receives 2.3 mi of STNA T

(75.6 kg x 3 mg/kg) =100 mg/mL = 2.268 mL (rounded fo 2.5 L)

(2)  Por IV infusions: The required volume of liquid SYNAGIS® (106 mg/ml.} will be
obtained by pooling the contents of as many vials as necessary with a 20 mL (or larger)
syringe.
Tose (ml) = [Volunteer Weight (kg) x Dose Level (15 mg/kg)] + Drug Concentrativa
{100 mg/ml}

This volume of liquid S‘){NAGIS® will then be iniscted into an expty 200 L
infusion bag and diluted with diluent 1:4 by adding four volumes of dilaent to the bag for 2
fug! concentration of 20 mg/mi. SYNAGIS®.

Example: A volunteer who weighs 71.4 kg receives 10.7 mu of JYNACE"
[(71.4 kg x 15 mg/kg) + 100 mg/mL = 10.71 mL (yvounded fo 16.7 mLy;
and 42.8 mL of diluent (4 x 10.7) for a total infusion volume ¢f 53.5 inl.

Preparation of Lyophilized SYNAGIS®

96 g
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P

&Y For IM injections: One (1) mi of diluent should be add=d siowly to the viat cf
Iyophilized SYNAGIS® for a final concentration of 100 mg/mL §YNAGIS®. The nal
shouid then be gently swirled for 30 seconds io avoid foaming. Reconstituisc SYNAGIS®
should stand at room temperature for a minimum of 20 minutes until SYNAGIS® clarifies.
The required volume of reconstituted lyophilized SYNAGIS® (100 mg/mi.) will be
ab:zinsd by nooling the contents of as many vials as necessary with 2 5 mL syringe.
Dose (mL) = [ Voluntesr Weight (kg) x Dose Level (3 mg/kg)] + Drug Concentration
{100 mg/mL)
Example: A volunteer who weighs 73.6 kg receives 2.3 mL of SYNAGIS®

(75.6 kg x 3 mglkg) + 100 mg/mL = 2.268 mL (rounded 15 2.3 mL)

) For YV infusions: Five (3) tal of diluent should bs added slowty w i vias of
yyophilized SYAGIS® for a final concentration of 20 mg/m™. SYNAGIS® Travial
should then be gently swirled for 30 seconds to avoid foaming. Reconstituted SYNAGES”
should stand at room temperature for a minimum of 20 minutes unti: SYNAGIS® clarifies.
The required volume of reconstituted lyophilized SYNAGIS® {20 mg/mi.) will be obtained
by pooling the contents of as many vials as necessary with a 20 mL (or largsr! syringe and
injecting this volume into an empty 200 mL infusion bag.

Dose (ml) = [Volunteer Weight (kg) x Dose Level {15 mg/kg)] + Drug Concentration

(20 mg/mi)]

Example: A volunteer who weighs 71.4 kg receives 53.6 mL q‘SYNAGISQ

(71.4 kg x 15 mg/kg) + 20 mg/mL = 53.55 mL (rounded to 53.6 mi}

d. Administration of Study Drug

Study drug for the M and IV treatment groups will be dispeased fron (15 pharir 20y
in identical appearing 5 mL syringes and identical appeating 200 . infusicn bags,
respactively.
IM Injection

The study drug will be administered by IM injection into the delioid muoscle (arte-
confirming the needle is not in & blocd vessel) using standard aseptic technique. ¥ ohmteers
will remain under observation in the study site for at least 3¢ minutes after the injection.
7 vafesion

Prior to drug adminisiration, an IV catheter wili be piaced in an accessible vein
using standard insertion techniques. Patency of the IV satheter will be matutained by 2

- 64 -
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continuous IV infusion of 5% Dextrose for Injection USP at a rate of 10 to 25 mL/h. The

dextrose infusion will be interrupted, and SYNAGIS® will be infused through a low protein
binding 0.22 um filier at 2 rate of approximately 1-2 mLAminute. After SYNAGIS® has
been adrainistered, the IV tubing should be flushed and kept open with 3% Dextrose for
igection USP at 10 to 25 ml/h until the IV catheter is removed.

2 Concomitant Medicaiions

All concomitant medications used by the volunteer from Study Day 0 throngh Stdy
Oay €0 will be recorded on the césé report form. Volunteers may not receives the following:

1. Immunosuppressive medication (inhaled and topical corticostercids sre

2. Investigational agents from 120 days before study entry tavough Stady Day £0.
he sponsor must be notified if any volunteer receives probibited concomitant
medications. Volunteers may receive medications to treai adverse events as deemed
necessary by ihe investigator or the volunteer’s physician.

5. Schedule of Volunteer Evaluations

All volunteers who are assigned a PID and receive anv study daug wili he followed
according to the protecol regardless of the rumber of doses of study drug received, unless
consent for follow-up is withdrawn. The sponsor must be rotified of all deviations from
protocol visits or evaluations and these evaluations, if applicabie, mas: bz rescheduled or
perfored ar the nearest possible time to the original schedule.

Volunteers will be instructed to cail study personnel o report any 2hnocmeiities
during the intervals between study visits an¢ i0 come tc ths study site it medics! evacation.
is needed and the urgency of the situation permits. For emergency and other unsch=duied
visits 1o a medical facility other than the study site, medical records will be obtained by the
investigator. A schedule of screening and on-study visit procsdures is nresented ia Table 4,

foilowed by 2 detailed description of each visit.




Table 4 Scheguie of Voluntesr Eval»arions

| Stady Dtay _ . o
R, 0 lr.jz 3[4 15 37160
Written Informed Consent T L ]
Verify Eligibility Criteria X ]
Medical History L
Physical Examination o
Height and body weight® X e
Urinalysis X RN x ]
 Hepatitis A, B, C o o
Senm BHCG" - RN
UimeBHCE T X 1
Servm Chemustry® X j x°
CBC, Differential, Platelets X . ] xX ]
SYNAGIS® Serum Level X |x |x x lx |X xt 1x
Anti-SYNAGIS® Antibody X ; X | x
AR I S R R o
1 Randomization/Assignmment X
ofPI ] S R R -
Study Drug Injcction (IM X ’
SEOUDS) e JETT o N Ny b
tStudy Dieup, Infusion (v b4 ! .
s RS F R S O N b
o Asmeszment of Advers, Beeats’ x _{x A % s Cox
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4. Bicod will be sampled for SYWNAGIS® serum concestration before dosing, at the
end of mfusion (IV dose groups only}, and at 0.23, 0.3, 1, £, §, ana 12 hours ajer
imjection/end of infusion.

b. Females only.

¢ ALT, AST, BUN, Creatinine.
3 M doss groups only.
2. Vital signs obtained before and 30 minutes after each dose.
£ Adverse events through 30 days after each dose. Serious adverse events through
Study Day 60.
oo Body weight only at Study Day 30.
2. Screeming '

Note. Al screening laburaiory assessments rust b2 perjorriea withix 21 s
bejore study entry (Study Day G). The screening evaluations may be corried out over more

than one visit,

S
wh

1. Written informed consent
2. Verify eligibility criteria

2. Scresning medical history

>

Screening physical examination

. Height and body weight

[=

20

Urzinalysis

~3

Blood collection for screening
o Serum for hepatitic A antibody, hepatitis E surface aniiges, hepatitis O
antibody
@ Serum BHCG (female volunicers only}
25 o Chemisiry panei {AST, ALT, BUN, creatinine}

s CBC with differential and platelet counr

Swdy Day & Dose 1

Visic 1

pamt

30 . Verify eligibility criteria

P

Height and body weight

w

Urinalvsis

2. Urine BHCG (female volunteers only)
B ( >

-67 -
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5. Baseline blood collection
o Chemistry panel (AST, ALT, RUN, creatinine)
» {CBC with differential and platelet count
o Serum for SYNAGIS® level
o Serum for anfi-SYNAGIS® antibody
5. Randomization and assignment of PID
7. Vital signs before administration of study drug (temperature, biood pressuze,
pulse rate, rospiratory rate)
Wotz: Al of the abovs ruust be completed before administration »f study @og.
. 1. Administration of study drug
2. Monitor vital signs 3¢ minutes after injection or end of infusicn
5. Monitcr for adverse evenis and serious adverse svents
4. Post-dose blood collection
»  Serum for SYNAGIS® levels immediztely after completion of infusion
i35 {1V dose groups oniy) and at 0.25, 0.5, 1, 4, §, and 127 kouss afier

injection/end of infusion:

Study Day 1: Dose 1 Pharmacokinetic Sampling

Visit 2
. -~ 3 - 5 e ~ - ~ & - -
. Fost-dose blood collection for 24 hour SYNASIS” servw: (ever
20 2. Momitor for adverse events and serious adverss events

Study Day 2: Dose 1 Pharmacokinetic Sampling

Visit 3
AN
T, ‘"ﬂ'\:'est-dcse blood COHBCLI'OH fOl“ 48 hour SYNAUIS 3CYLIL ié:‘.’cl

2. Mouitor for adverse evanis and serious adverse events

25  Gtudy Day 3: Dose 1 Pharmacokinetic Sampling

Wisit 4 ‘

i. Post-dose blood collection for 72 sonr SYNAUIS® senurt boval

2. Monitor for adverse svents and sanious adverse gvernie

Study Day 4: Dose 1 Pharmacokinetic Sampling

[93]
[

Visit 3

_63 -
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1. Post-dose blood collection for 96 hour SYNAGIS® serum level

. Moomitor for adverse events and serious adverse zvents

Smdy Day 5: Dose 1 Pharmacokinetic Sampling
Yisit 6

S i. Post-dose blood coliection for 120 hour SYNAGIS® serum leve;

%. Monitor for adverse events and serious adverse events

Btudy Day 7:

Visit 7

P

1. Urinzlysis

fed
D

2. Blood collection
o (hemistry panel {AST, ALT, BUN, creatinine)
o CBC with differential and platelet count
o  Serum for SYNAGIS® level
o Serum for anti-SYNAGIS® aniibody

3. Monitor for adverse events and serious adverse evenis
Brudy Day 1431 :
Visit 8

1. Biood collection

o  Serum for SYNAGIS® level

e s Serum for anti-SYNAGIZ® antibody

"

Z. Monitor for adverse events and serious adverse events

4

Stady Day 21+1:
Visit 9
!. Blood coliection

£ s Seram for SYNAGIS® tsve!

o Serum for anti-SYNAGIS® antibody

2. Monitor for adverse events and serious adverse events

Study Day 30+1:
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All volunteers
i. Blood coilection
o Serum for SYNAGIS® level
¢ Serum for anti-SYNAGIS® antibody

b 2. Monitor for adverse events and serious adverse events

v

Volunteers in IM groups only

5. Body weight

4. Urine BHCG

5. Vital signs before administration of study drug
6.

7.

[
(an)

Administration of study drug

Monitor vital signs 30 minutes afler injection
Stedy Day 3741:
Visit 11

Volunteers in IM groups only

AW

. Unnalysis

st

. Blood collection
s Chemistry panel (AST, ALT, BUN, creatinine)

N}

e CBC with differential and platelet count
s Serum for SYNAGIS® level
27 s Serum for a:ntif«S*sTSE'IxDSUS'IS‘3 antibody

(e

. Morndtor for adverse events and serions adverse evenis

Study Day 6032:
Visit 12

1. Biood collection
o  Serum for SYNAGIS® ievel

o Serum for anti-SYNAGIS antibody

2. Monitor for serious adverse events

E. Volunteer Evaluation Methods
30 a. Routine Laboratory Evaluations
Routine lzboratory tests during screening and during the smdy Wil bz oo s o

eack. study site’s local clinical laboratory. TJrine pregnancy tests criisthe e ndy -4 Y

~J3
-
:
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performed in the study site using a licensed test. Abnormal laboratcry results should be

repsated as soon 2s possible (preferably within 24-48 hours).

B Pharmacokinetic and immunologic Evaluations

v a eper . . & R . C -
VN AGIS® serum concentration and anti-S YNAGIS® antibedies wil bs measured

by Medimmuae, Inc. by BLISA.

R Completion of Study and Loss to Follow-up

will A

Voluateers will be considered to have completed the study if thay vere followed up
iorougn Sway Day 60. It should be specified on the case report forr, whether or gouths
voluateer completed the study follow-up procedures through Study Day 60. Volunteers wili
be considered lost-to-follow-up only if no contact has been established by ike iime the study
Is corapleted such that there is insufficient informarion: to determine the volunteer’s status at
$tudy Day 60. The investigator should document atiempts to re-establish contact with
caisgimg voliteers throughout the study period. If contaci with 2 missmg volunteer is ro-
astaclished, follow-up should resume according to the protocol.

Pharmacokinetic and immunologic evaluations will be made based on SYNACGIS®

serem concentration and anti-SYNAGIS® antibodies measured by BLIS2A.
ri 1 T i
Equivalents

Tose skilled in the art will recognize, or bs able to ascertain using 0o more “hsn
routine experimentation, many equivalents to the specific embodiments of the jnvention
described herein. Such equivalents are intended to be encompassed by tae following
dlaims.

All publications, patents and patent applications mentioned in this specification are
herein incorporated by reference into the specification to the same extent as if each
wmdividual publication, patent or pateni application was specifically and individuallv
indicated to be incorporated herein by reference.

Citation or discussion of a reference herein shall not be construed as zn: admission

that such is prior art to the present invention.
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CLAIMS

WHAT IS CLAIMED IS:

iy

IR A liquid SYNAGIS® formulation comprising: (a) at least 15 mg/ml o
SYNAGIS®, or an antigen-binding fragment; and (b) histidine in an agneous carrier,

wherein said formulation is substantially free of surfactant, inorganic salts or other

#xcipients,
2. The formulation of clair: 1, wherein the aqueous carmer is cistilled water.
3. The formulation of claire 1, wherein the formulation is sterile.
4 The formulation of clatmn 1, wherein the formulation is homogsrons.
5. The formulation ¢f claim 1, wherein the formulation has a n 1a the range

between about 5.5 to 6.5.

6. The formulation of clair 1, wherein said SYNAGIS® or antigen-binding

fragment thersof is at & conceniration of at least 100 reg/ml.

7. The formulation of claim 1, whersin seid SYNAGIS® or antigen-binding
fragment thereof is at a concentration of at least 110 mg/ml.
18P

&. The formuiation of claim 7, wherein said SYNAGIS® or aniigen-binding

fragment foereof is at a concentration of at least 150 mg/ml.

a

S. The formulation of claim 8, wherein said SYNAGIS® or antigen-binding

fragment thereof is at 2 concentration of at leasi 160 mg/ml.

16 The formulation of claim i, wherein histidine is at concentration of aboui 15

to zbouti 30 mM.
11.  The formulation of claim 1 further comprising glycine.

12.  The formulation of claim 11, wherein giyeine is st 2 conceniration of less

68140
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15, The formulation of claim I, wherein said SYNAGIS® or art ven- binding

gment thereof is stable at 40°C for at least 100 days as determined by HPSEC.

14, The formulation of claim 1, wherein said SYNAGIS® or antigen-binding
ent thareot is stable at about ambient temperature for at leasi 1 vear 28 determined by

15.  The formulation of claim 1, wherein said SYNAGIS® or antigen-binding
fragment thereof is stable at 4°C for ai least 3 years as determined by HPST

(2
;
=2
i
£
T

The formulation of claim 1, wherein said SYNAGIS® v arsi gl

-3 years 2s determined by FPSE L.

Y

£

Fagment theceof is stable ai 4°C for 3

17. The formulation of claim 1, wherein said SYNAGIS® or antigen-binding
fragment thereof is stabie at 4°C for at least 5 years as determined by HPSEC

18 The formulation of claira 1, wherein less than 2
thereof forins an aggregate as measuzed by HPSHC,

amidgen-sinding fragment
19. The formulation of claim 18, wherein less than 1% of said SYNAGIS® or

antigen-binding fragment thereof forms an aggregate as measured by EPSEC
20. The formulation of claim 19, wherein less than 0 5% o said SVALIST o
antigen-binding fragmen: thereof forms an aggregate as measured by HPSEC

The formulation of claim 1 further comprising an excip:ent.

21
22.  The formulation of claim 21, wherein the excipient is a saccharide
23.  The formuiation of claim 22, wherein the saccharide is sucrose
24; The formmiation of claim 23, wherein sucrcse is at 2 concentration of about

"% ic about 20%.
sthsrthaa

25 The formulation of claim 21, wherein the excipient is a polvel o
mnannitol.

73
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26.  The formulation of claim 25, wherein the polyol is polysorbate.

27.  The formulaticn of claim 25, wherein the polyol is Tween, whichis at a

concentration of about 8.601% io about 1%.

28.  The formulation of claim 1 which has been vrepared by z process in which,
for sach step of said process, said SYNAGIS® or an antigen-binding fragment thereof is ir.

an aguecus phase.

29 The formulation of claim 1 which has been prepared ty 2 process that doss

nof have a drying step.

30.  The formulation of claim 1 which has been prepared by a process that does

nG* azve 2 tyovhilization step.

2i. A pharmaceutical unit dosage form suitable for parenteral administration to a

human which comprises the formulation of claim 1 or 3 in a suitable contawer.

FTod

32.  The pharmaceutical unit dosage form of claim 31, werein said SYNAGIS
or an antigen-binding fragment thereof has 2 concentration of frox aboul 1§ mg/mi i apout

300 mp/ml m a volums of from 1 ml to 20 ml.

33.  The pharmaceutical unit dosage form of claim 32, wherein said SYNAGIS®
or an antigen-binding fragment thereof has a concentration of 100 mg/m! i a volume of 1.2

ml.

34, The pharmaceutical urit dosage form of claim 32, wherein the formulation is

smiiable for subcutaneous administration.

»”

35.  The pharmaceutical unit dosage form of claim 32, wherein ths formulation is

suitable for intravenous administration.

36.  The pharmaceutical unit dosage form of claim 32, whersin the formulation s

suitable for intramuscular administration.

37. A pharmaceutical unit dosage form suitable for aerosol administration to &
human which cotnprises the formulation of claim 1 or 3 in 2 suitable container.

74
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38. The phazmaceuflcal unit dosage form of claim 37, whereit said SYNAGIS”®

or gn entigen-hinding fragment {hereof hias a concentration of from anoe? 15 vLg/ml 1o about

300 mg/ml m 2 volume of from 1.1 mito 1.3 ml

39. A sealed container comprising the formulation of clair: 1,2 x 3.

4G A method of preventing, treating or ameliorating one ot ImOre SVHHION'S

gssociated with a RSV infection in a subject, said method comprising adminisiering a

propaylactically or therapeutically effective amount of the formuiation o1 claim 1, 3, 29, 30,

or 31.

43, The method of dalm 40, wherein the formulation is admirdstered

parsstarally.

42, The method of claim 40, wherein the formulation i3 adraimstersed

intramuscularly.

43,  The method of claim 40, wherein the formuiation is admimastersd

{ntravenousty.
44.  The method of claim 40, wherein the formulation is administered
subcutansously.

45.  The method of claim 40, wherein the formulation is administersd

”

intranasally.

~J
(941
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SYNAGIS®
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Liq M, =12

Group' 2
3 mg/kg
Lyo IM; n=12

Group 3
15 mglkg
Liq IV, -I?F 12

Group 4
15 mg/kg -
Lyc IV, n=12
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SEQUENCE LISTING

<118> MedImmune, Inc.

<12¢> STABILIZED LIQUID ANTI-RSV ANTIRODY FORMULATICNS

<3130> 1C271-026-228

<150» 50/388,921
<i51> 2002-06-14

<160> €

270> PatentIn version 3.1

<213 1

311> 7

<212> PRT

<213> Homo sapiens

<408> 1

Thr Ser Gly Met Sexr Val Gly

1 5

210> 2

<21%= 18

<z:-8> PRI

<213> Howmo sapiens

<400> 2 :

Asp Ile Trp Trp Asp Asp Lys Lys Asp Tyr Asn Pro Ser Leu
1 5 10
<210> 3

<21l> 1¢

<2.2> PRT

<213> Homo sapiens

<40C> 2

Ser Met Tle Thr Asn Trp Tyr Phe Asp Val
1 >3 10
<210> 4

<21i> 10

<21R> PRT
213> Homo sapiens

<4 00> 4

fys Cys Gln Leu Ser Val Gly Tyr Met His
1 5 B 10
<210> =

<21ii> 7

«212> PRT

2213> MHomo saplens
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<400> 5
ASp Thr Ser Lys Leu Ala Ser
1 5
.
<Z10> &
;211) g
213>  PRY
<233%> Howo sapiens

Phe Gln Gly Ser Gly Tyr Pro Phe Thr
1 5
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ADE INDUSTRIAY COMERCIO

SUPERINTENDENG
|\\I\\\|\\\\\\|\|||\I|\|3||!)!!!\4|\_|(\)\(\)\\\\\\\\ o
Sefiora Jefe, Fecha 2 2000- osN%% \1Y4l ‘14 50 EDep3 /”B()ZFOA%EEI%\E\ONALI
DIVISION DE NUEVAS CREACIONES A 400 OPOSIOBSERVIER  Foies
Superintendencia de Industria y Comercio
E. S. D.
Referencia : Expediente N° 07 038.013
Asunto : Oposicion a la solicitud de patente de Invenciéon titulada
“FORMULACION DE ANTICUERPO EN
AMORTIGUADOR DE ACETATO DE HISTIDINA”
Solicitante : GENENTECH, INC
Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 599 del 31 de Diciembre de 2008

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada |
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo |
Superior de la Judicatura, en mi condicion de agente oficioso de la sociedad
PRQOCAPS S.A. conformada bajo las leyes de la Republica de Colombia y domiciliada
en la ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro
del término de ley vy por orden expresa de mi representada, presento oposicion a la
concesion del registro de la Patente de Invencién titulada “FORMULACION DE
ANTICUERPO EN AMORTIGUADOR DE ACETATO DE HISTIDINA ”, cuyo
titular es GENENTECH, INC., y pido a Usted declarar fundada esta oposicién y en

consecuencia negar el registro de la patente solicitada. |

Carrera 13 Ne 11995, 0f. 104 Tel. (571) 2131213 - 6 20 50 21 - Fax. (571)6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-<o.com
Bogota Colombia




1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CANN, estandc aentro del término estipulado por la ey, manifisste = egiins nreves
ag nuesira representada para cponerse zi registro de 2 pater de & velererncis
arendiendo a que la solicitud pretendida no cumple corn wos tecuisi*os cupuesios =u la
ey como se znalizard més adelante vy de ser concedida afeciaria direciamenie @
comercializacion de algunos productos de mi representada, cue coniisned, en
particular ACETATO DE HISTIDINA. Por o tanmo, solicizc resvemuosarerse a ese
Despacho se sirva tener en cuenta la presente oposicion dsntro de. Iramite

aimmlera tivo que se surte en esta Supermtendefloa

2. FUNDAMENTOS DE HECHSS

2.1. La solicitud objeto de la presente fue presentada ei 17 de abri: de 2007
R’ =

reivindicando prioridad bajo la solicitud US20040620413P de! 2004-10-2C; v tue

publicada en Colombia, en la Gaceta de la Propiedad Industrial ™° 599 dzl 37 de

Ciciernbre de 2008, cuya publicacién internaciona! corresponue 3
W(O2006044908 del 2006-04-217.

2.2.La solicitud colombiana 07 038.013 obijeto de la presente oposicior, se reflece a
una formulacién farmacéutica estable que comprende un antcuerpo mo..oc.one:

z

en un amortiguador de acetato de histidina, pH 5.5 2 6 5; en donde ¢, pl »s 25
58 a £.2; en donde la concentracién del amortiguaccr €0 2020w s Jia s
sesde atrededor de imM a alrededor de 200:aM; en corge la corcinta oa T Gl

amortiguador de acetato de histidina es desde aireaedor de 10mM a awedzdor de

Carvera 13 Ne 11995 Cf 104 Tel. (571)2331213-6205021 - Fax. (370061219 79
Lomsil: negocios@optimum-co.com - WWw ODLmuino.corm
Bogota Colombia
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“0rM; en donde Iz concentracion de anticuerpo es desde alrededor de 10mg/mb
a alrededor de 250mg/mL; en donde la concentracién del anticueryo rronoclons!
es desde alrededor de 20mg/mL a alrededor de 40mg/mL; en donde ia
concentracién del anticuerpo monoclonal es desde alrededor de 80mg/mi a
slrededor de 250mg/mL; v, que comprende ademds un sacérido; en donde ol
sacarido es un disacarido.

2.3.En primera instancia, se debe advertir que algunas reivindicacionss se rafieren 2!
método de tratamiento y no sélo a la composicién farmacologica o a ur método de
tabricacién mediante la cual se obtenga un producto wangidle v sezir 2 .egisiacic

\

’

54

cirion 486 de la Comunidad Andina de Nacicres, Arricuo 4. “Los Puise

X

i3

wembros otorgardn patentes para las invenciones, sear. de producto o ae trocediimento
{...)", los usos no estan contemplados como patentables; v, Articuio 20.- “No sevdn
patentables (...} d) los métodos terapéuticos o quimirgicos para el watamientc nurano o
animal, ast como los métodos de diagnéstico aplicados a los seres humancs 2 a anmales™.
Solo serdn patentables los productos o procedimientos. Por lo tanto a iz d¢ la
aorma, dicha materia referents al método de tratamiento no seria parentable

2.4.Anora bien, con base en el articulo 14 de la Decisién 486 de la CAN censagna io
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producte o
procedimiento, en todos los campes de la tecnologia, siempre que sean nuevas, tengan nivel

neanteo y sean suscepubles de aplicacom industrial”. Asi s ccsas, 25 imvenclonss
ovizto de patente deben ser nuevas y tener nivel inventivo. Bien, suss attes ae ta
fecha de pricridad de esta solicitud se encuentran los siguientes dorumentos que

afecta la patentabilidad de la presente solicitud:

s D1: WO03105894 publicads el 24 de diciembre de 2(‘03..

Carrers 13 Ne 11005 Of. 104 TeL (57332131213 -62050 2% - Fax. (57,53 .7 19 7%

E.mail negocios@optimum-co.com - www.opHum-co.com
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< 1

\horz bien, el documento DI, particularmente en iz descripcicn detine una

[2

L
T

v~f Q

rmulacién liquida estabilizada de anticuerpos Anti-RSV. Po.ticitarments, esta
anterioridad D1 revela formulaciones liquidas de antigenos las cuaies exponen
estabilidad, bajo ios niveles imperceptibles de fragmentacion asi antizuerpo, bajo
los niveles imperceptibles de agregacién, y muy poco & ninguna pérdida de

acrividad biolégica, aun durante o después de periodes largos de zhnacenats Segir
dweha anterioridad D1 en la pagina 21, lineas 2 v 3, se define una isrmlacicn
farmacéutica estable que comprende un anticuerpo con ur pH de 5.0 a 7.0,
preferiblemente 5.5 en un bafer de histidina. Segun esta anterioridad, Iz szl de

nistidina usada puede ser de acetato, tal v como le evidencia en iz pégina 20 lnea

32, Ze dicho documento D1, Por lo twanto ademas cue lg presente soudciton

J

comnprende un método terapéutico no patentable 2 luz de la norraa colombiana

L
ey

también revela una formulacién liquida de antigenos con ¢! mismo pti =n un
amortiguador de acetato de histidina que no es novedoso como o indica esta
soucitud anterior D1 de 2003 que revela con antericzicad tal forrauiacicin, As ias
a8, come 1o eviaencia dicho documento D1, la preseante sovicitud o s novedosa

aues 1o revelado ya se encontraba en el estado de la técnica

2.6.Por lo tanto, este documentc objeto de oposicién a la luz dei aocumento D? carece

evidentemente de NOVEDAD.

2.7.En consecuencia v de acuerdo a lo descrito anteriormente, se deriva que la solicitud

cowombiana 07 038.013 ne puede pretender un monopolio por paierte *ods vez

que o que pretende no cumple con dos de los tres 1equisicus 1.ecesano

(/
g
53
o3
w
Iy

proteccion.

2.8.{Jue por consiguiente, respecte a la solicitud pretendida se tiere gues

Carrera 13 N° 119.95 Of. 104 Tel. (57152131213 -6205022 - rax. (571351219 79
E-mail: negocios@optimumi-co.com - www.optimum-<o.com
Bogota Colombia
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28.1. CARECE DE NOVEDAD: Segun la decisién 485 de la Comunidad Andina de

iNaciones, Articulo 16.- “Una invencién se considerard nueva cuanao no estd
comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo que
haya sido accesible al publico por una descripcion escrita w oral, utilizacion,
comercializacion o cualauier otro medio antes de la fecha de dresentacion de ia solicitud
de patente o, en su caso, de la priovidad reconocida.”. A la cha Jde s-inddad, 20 de
octubre de 2004 ya era conocide, pues como se deraostry, era arte de’ ame
anterior con base en el documento D1, una formulaciér liquida de antigenos
con el mismo pH en un amortiguador de acetato de histiaina, soore e cual

busca proteccién en el capitulo reivindicatorio. |

25.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 485 de 8 CAN
consagra en su articulo 14 lo siguiente: “Los paises miembros otorgavdn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y secn sasceptibles de
aphicacion industrial”. La presente solicitud carece de aphcacion (nu..stra: va Cae
como se demostrd anteriormente, algunas cliusclas reclanan el men o
terapéutico y estos no son aplicables industriaimente porgue primero e x
obtiene un producro o proceso; v segundo no es reproducible o repeticle a
escala industrial, Por lo tanto, el objeto de la presente invencion referido a los
usos vy métodos terapéuticos, no cumplen con el requisito ae 'a splicsoon

industrial.

2.9. Dado lo anterior, es posible deducir que la solicitud vy lo reivindicado r.o es
objeto de patentsbilidad pues es contraric a ‘c gue dicta la Decisién 486 de ia

f

Comunidad Andina de Maciones, Artculo 14.- “Los

>

>

23 34 M . .
raises Mhemorus Ci07geran

pater.tes para las invenciones, sean de producto o de procedimiento, en todos tos campus de la

Carrera 13 N° 11995, C£. 104 Tel. (571) 21312 13-620 50 21 - Fax. (571)6 .2 1§ 7%
E-mzil: negocios@optimum-cc.com - www.optimum-co.com
Bogota Colombia




tecrologia, siempre que sean nuevds, tengan nivel inventivo y sean suscepribles 22 abiicucién
" . T T . k] k] ':A .‘- - : - AR . ~ . vy s .
maustiial.”, La solicitud pretendida no cumple con dos de i3: tres recuisitos de

Datenteoiddsad.

2.i0. Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada

la presente oposicién v negar el registro Patente de invencion denominada
"FORMULACION DE ANTICUERPO EN AMORTIGUADOR DE
4CETATC DE HISTIDINA” cuye tdtular es GENENTECH, INC, sodcind

Colombiana que aparecié publicada en la Gaceta de 1a Propiedad Induscrial ™°

599 del 31 de diciembre de 2008.

3. PRUEBAS

De contormidad con lo dispuesto por las normas v'gentes, salicito & usted “ener

como prueba en este asunto los siguientes:

D1: WO03105894 publicada 2! 24 de diciembre de 2002

3

4. FUNDAMENTQ DE DERECHG
Fundamento esta observacién en las normas legales siguientes:
4.1, Numeral 1 del articulo 586 del Cédigo de Comercio

Carrera 13 Ne 11695, COf. 104 Tel. (571) 2131213 -6 20 50 21 - Fax. (57161219 79
Emzil: negocios@optimum-o.com - www.optimum-¢o.com
Bogota Colombia
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Zara los efectos correspondientes anexo al presente escrito los S1guwaTes GOLL e AtOs:

[S] p—t

Lo

Articulo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.

En las dermds normas concordantes,

5. ANEXOS

Poder para actuar en el presente.
Documento que acredita al representante legal de PROCAPS S.A.

Recibo de caja del respecrivo pago de tasa.

1

Corias de ios documentos:

D1: WC03105894 publicada el 24 de diciembre de 2003

Carrera 13 Ne 119:65, Of. 104 Tel. (571)2131213-6205021 - Fax. (571)512 19 7%
E-mail: negocios@optimum-co.com - www.optimun-co.com
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6, NOTIFICACIONES

o |
Para efectos de notificaciones que por disposicién del articulo 50 de! Decreto |

0! de 1984 debe hacer su Despacho, informo que mi representzda y la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en inis oficinas situadas

en i Carrera 13 Ne 11965, Of. 104 de esta ciudad de Bogotd.

Sefior Superintendente,

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del CS.dela].

Carrera 13 Ne 11995, 01, 104 Tel. (571V2 131213 - 6205021 - Fax. (571612 » 0
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