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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
@ SOLICITUD DE :
Patente de Invencion Patente de Modeio de Utilidad

- Capitulo | [ ] Capituloll.

@ Nombre  WYETH
SOLICITANTE IDENTIFICACION
(T Direccién  Five Giralda Farms, Madison, NJ 07940-0874 Estados
Unidos de Aménca
@ cc [ wr [
Nacionalidad o Domicilio  Nueva Jersey, Estados Unidos
Lugar de Constitucién Delaware, Estados Unidos CE D Otro l:]
Teléfono* Fax Cual
E-Mail Nimero
@ Nombre. ALVARO CORREA ORDONEZ IDENTIFICACION
REPRESENTANTE | Direccibn Avenida 82 No 10-82 Piso 6 ce nro [
O APODERADO CE I:] Otro D
Teléfono 634 1500 Fax 3762211 Cual
. 79 143 366 de
E-Mail office.bogota@bakernet.com Nomero  Usaquén P 20281
Nombre.  PLANA-DURAN, Juan, VILA-QUINTANA, Rut, TARRES-CALL, Jordi y KUMAR, Mahesh,

)
. INVENTOR (ES) Dirsccitn  Costes De Simo s/n, E-17811 Santa Pau (Girona), Espafa, Carrer Mulleres 11, 2n 2a, E-17800 Olor T

{Girona), Espafia, Passeig de la Generalitat Numero 21, 2n 1a, E-17820 Banyoles (Girona), Esparia
y 2910 22nd Avenue North, Fort Dodge, lowa 50501, Estados Unidos, respectivamente.
(72)

Nacionaltdad o Domicilio  Espafiola, Espariola, Espafiola y Estadounidense

—_@ PCT (85)

Solicitud Internacional No PCT/US2005/035925 Facha 06-0CT-05
Publicacion Intemacional No WO 2006/041978 Fecha 20-ABR-06

@ Titulo (54) VACUNAS MULTIVALENTES CONTRA LA INFLUENZA AVIAR

(@) ciasificacién Internacional (51)  AG1K 39/145, AG1K 39/39, AB1K 39/295

\.

Prioridad (33) Pais de QOrigen (32) Fecha (31) Ndmero de Solicitud
Us 07-0OCT-04 60/616.707
S| X NO us 31-ENE-05 60/648 459
Comprobante de pago No.  07-19694 Fecha 08-MAR-07

Instrucciones para el dilganciamiento del presente formulano, ver reverso de esta pagina




[[X] comprobants de pago de 1a tasa de pressntacion de Ia solichud nnnn2

m Documento que acredita |a existencia y represemntacion legal cuando el solicitante sea persona juridica
m Poderes, &l fuere &l caso

[[X] Documarto de cesisn del Inventor of solicitarts o a su causants

[] peciaraciones

[[X] copla de ia solicitud intemacional. (Resumen, descripcion, reivindicaciones, dibujos)

m Traduccién de la solicitud intemacional al castellano. {Resumen, dascripcidn, relvindicaciones, dibujos)

D Copia del examen preliminar Intemacional efectuado por la Autoridad Intemacional de Examen preliminar (IPEA)
D Traduccidn del examen preliminar intemacional efectuado por la IPEA

D De ser el caso, copla del contrato de acceso

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos tradicionales de las comunidades
indigenas
De ser ol caso, certificado de depdsiio del material biolégico

D Arte final 12 x 12

] De ser ol caso, Informacién sobre otras solicitudes de patants o ks abtanidos en el extranjero par el mismo titular o su
causante, relacionadas parcial o totaimente con la invencién de esta solicitud
Dea ser ol caso, modificaciones efectuadas a la solicitud Intemaclonal.

. Bxiractos, Reporte Internaclonal de bisqueda y opinién escrita y notificacién de presentacidn de documento de
X | Ctros: prioridad

(" @) ANEXOS ' )

(1) FIGURA CARATERISTICA

- p

N /

@ Sollcito la conceslén de la patents,

prpee |
I

C.C. 79.143.365 de Usaquén T.P. 028T™_7

Inatrucciones para la presentacion de losfanexna, ver reverso de asta pdgina
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Tradueclén Oficial WYETH VACUNAS MULTIVALENTES

Apostilla

{Convencién de La Haya del 5 de Octubre de 1881)

Pals: Estados Unidos da América
Este documento piblico ha sido firnado por: MICHELLE L MC GOWAN

N =

Actuando en su capacidad de Notario Piblico de New Jerasey
Tiene el sallo/estamplila de MICHELLE L MC GOWAN, NOTARIO

Certificado en

Ll

En Trenton, New Jerssy

el dia 13 de Marzo de 2007

Por Bradley Abelow, TESORERO DE NEW JERSEY
No. A285577

® @ N & ®»

Sello/Estampilla ESTADO DE NEW JERSEY — SELLO DEL ESTADO
10. Firmado por Bradley Abellow

Sellos: en alto relleve dorado
SELLO DEL ESTADO - ESTADO DE NEW JERSEY

ES FIEL TRADUCCION DEL ORIGINAL

5
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AM101861 Colombia « NNRNN 5

Raisbeck, Lare, Rodrigusz & Rusda
Av. B2 No. 10-62 6th Floor Bogotd, Colombla
NIT: 860.068.840-3 Tel:+571 6341500 Fax:+571 3762211 www.bakernet.com

PODER DE ABOGADO
La abajo firmada,
WYETH
con ofidnas en

Flve Glralda Farms, Madison, N1 07940, Estados Unidos de América
dedara por el presente que otorga a
ALVARO CORREA-ORDONEZ y/o OLGA GEORGETTE OTERO y/o
RICARDO METKE y/o JUAN PABLO CONCHA

Todos miembros de la firma de abogados Raslbeck, Lara, Rodriguez & Rueda,
con domidllo en la Av. 82 No. 10-62 Piso 6 en Bogoté D. C., Colombla, mientras
ellos sean mlembros del bufete de abogados, poder espedal amplio y sufidente con

esSpDecto DIICICUIA! B

PCT/US2005/035925 vy titulada

"WACUNAS MULTIVALENTES CONTRA LA INFLUENZA AVIAR", y para cobtener la
proteccdidn de patente de la misma, a cuyo efecto autorizo {amos) a los dichos
apoderados para que me (nos) representen ante cualesqulera autoridades o
personas, ejerzan o no jurisdiccidon, especiaimente ante las del orden
administrativo, contencloso-administrativo y judidal, asi como los tribunales de
arbitramento, en todo lo concemiente a los siguientes asuntos: a) Obtenclén de
la(s) patente(s) de Invenclén basada(s) en [a menclonada solicitud de patente,
Incluyendo presentadén de traspasos, camblo de nombre o direccién,
canceladén voluntaria; y defensa en oposiciones, canceladones, nulldades, la

tc}ltgr.!‘aﬂ,1 y en general procesos dviles, penales, administrativos reladonados con estos
e wl

5 \

Iguaimente, ratifico todo lo actuado en derecho hasta el momento en nombre de

esta compaiiia por cualqulera de los mendonados apoderados en los
mencionados.

Dado y firmado en
A los 27  dias del mes de febrero de 2007

WYETH

Wwilllam H. Calnan, Assistant Secretary

Resdivwoién
S894/78
Minjusticia

ANGLAIS - FRANCAIS - ESPAGNOL
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AM101861 Colombia

Foalaback, Rodrigusz & Ruada
Av. 22 Mo 10-82 6th Floar Bogotl, Colombla

NET: D008 .840-3 Toir+571 6341000 Fax+571 ITE2211 www hakemalcom
PODER DE ABOGADO

La abajo fimada,

WYETH

con oficinas en

Five Giralda Farms, Madison, NJ 07940, Estados Unidos de América

deciara por el presente que otormga a

ALVARO CORREA-ORDONEZ y/lo OLGA GEORGETTE OTERO yio RICARDO
METKE y/o JUAN PABLO CONCHA,

Todos miembros de la firma de abogados Rasibeck, Lara, Rodriguez & Rueda, con
domicllio en [a Av. 82 No. 10-62 Pio 8 en Bogotd D. C., Colombia, mientras elios sean
mhrnbrmdelmretadaubogados podereepe:hlamplloysufnanh_mn_m

'VACUNAS MULTIVALENTES CONTRA LA INFLUENZA AVIAR' Y pala oblener la proteccion
de patente de la misma, awyoefednaubrmo(m)nlosdlchosapoderadospamquem
(nos) representan ante cualesquiera autoridades o personas, ejerzan o no jurisdiccion,
especiaimente ante las del orden administrativo, contencioso-administrativo y judicial, asl como
ios tribunales de arbliramento, en todo lo concemiente a los sigulentes asuntos: a) Obtencién
de la{s) patente(s) de invencién basada(s) en la mencionada solicitud de patente,
incluyendo presentacién de traspasos, cambio de nombre o direccién, cancelacién

voluntaria; y defensa en oposiciones, cancelaciones, nulidades, la tutela, y en geneml Procesocs
civies, panles. administrativos relacionados con e5i0s derechos.

iguaiments, ratifico todo lo actuado en derecho hasta el momento en nombre de esta
compafila por cuaiquiera de los mancionados apoderados en bs casos mencionados.

Daxo y firado en

Alos 27 dias del mes de febrero da 2007

WYETH

Willam H. Calnan, Assisitant Secretary

Raoeluelén \ _,.‘-"‘,"‘“’"'c'“

= N

Minjsticla 7 o i F'i't'i:u smnsu
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CERTIFICACION NOTARIAL

Alos 27 dlas del mes de Febrero
de 2007 el suscrito Notario

DA FE
1. Que William H. Calnan
mayor y domidiiado en
Five Giralda Faros, Mad!ison, New Jersey 07940, Estados Unkios de América

suscriblé de su pufio y letra el documento que antecede.
2 Que conozco al ctorgante y que éste tiene capacidad legal para el otorgamiento.

3. Que el otorgante ha suscrito el referldo documento en su cardcter de
SUBSECRETARIO

de |a persona juridica WYETH

4. Que la persona juridica WYETH

con sede en Five Giralda Faros, Madison, New Jersey 07940, Estados Unidos de
América

estd legalmente constituida, que tiene existenda legal actual y que el acto para
::’gxlal se otorga el poder estd comprendido entre los que constituyen su objeto
al.

5. Que el otorgante tiene efectivamente la representacién que ostenta y que
ésta es legiima.

6. Que he basado las certificaclones 3, 4 y 5 anterlores en los
sigulentes documentos auténticos que al efecto se me
exhibleron y que mendono especfficamente con expresién de
sus fechas y de su origen o procedenda:

Actas DE La reunién de la Junta Directiva de Fecha 27 de Rbril de 2006
Firmado Notario Pdblico
MICHELLE . McGCWAN

Notario Pliblico de New Jersey
No. 2108903
Calificado en Morris County
Comisién expira en Feb. 9 de 2011
Sello en alto relieve Ilegible

Rewsolucién
6694/78
Minjusticla




SRS

APOSTILLE

ST

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
MICHELLE L MC GOWAN

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
MICHELLE L MC GOWAN, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 13TH DAY OF MARCH 2007

BY: Bradley Abelow, NEW JERSEY TREASURER

NO. A285577

SEAL/STAMP: 10. SIGNATURE

T
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TTORNEY
The undersigned.

WYETH
with offices at

Five Giralda Farms, Madison, NJ 07940,
United States of America

declares that it hereby grants to

ALVARO CORREA-ORDONEZ and/or
OLGA GEORGETTE OTERO and/or
RICARDO METKE and/or
JUAN PABLO CONCHA
1 members of the law firm Raisbeck, Lara, Rodriguez & Rueda,
with domicile at Av, 82 No. 10 — 62, 6th floor, of Bogoth D. C.,
Colombia, and for so long as they remain members of the law
firm, nﬁ:llmdmfﬁmentpoweroflﬂmncymm_m
1 p : nfs) based on PCT/US2005/0359
‘ V. L V "
and to obinin patent protection therefor, for which purpose I (we)
authorize the seid attorncys to represent me (us) before any
authoritics or persons, with or without jurisdiction, especially
those administrative, administrative contentious and judicial, as
well as before Arbitration Court, in all matters concerning the
following: a) Obtainment of a patent(s) based upon said patent
application{s), including filing of assignments, change of name or
address, woluntary cancellation; and defending oppositions,
cancellations, mullity, writ mandamus, and in general the civil,
penal, and administrative processes relating to those rights,

1 hereby matify all lawful actions previously taken on behalf of this
company by the aforementioned attorneys with respect to the

mentioned matters,
day of% of 2007

Done and subscribed in
Onthe o ¥

.TH

H. Calnan, Assistant Secretary

AM101861 Colombja n nn 9

Ralsbeck, Lars, Rodriguss & Ruada
Av. 82 No. 10 - 62 0th Fioar
Bogotd, Colombia

NIT: 880.088.840-3
Tet +57 1634 1300
Feoc +57 1 378 2211
www.bakemetcom

PODER DE ABOGADO
La sbgjo firmada,
WYETH

con oficinas en

Five Giralda Farms, Madison, NJ 07940,
Estados Unidos de América

declara por ¢l presente que otorga &

ALVARO CORREA-ORDONEZ y/o

OLGA GEORGETTE OTERO y/o

RICARDO METKE y/o

JUAN PABLO CONCHA
Todos miembros de la firma de abogados Rasibeck, Lara,

& Rueda, con domicilio en Ia Av. 32 No. 10 — 62

Piso 6 en Bogotd D. C., Colombia, para tan large como ellos se
quedan miembros de dijo el bufete de abogados, poder especial
amplio y suficiente con respecto a I solicitud(es) de patente cp
Colombia basada(s) en PCT/US2005/035925 v litulada
L _VACUNAS MULTIVALENTES CONTRA LA
—JINFLUENZA AVIAR ", y pam obtener
Ia proteccién de patente de la mismn, a cuyo efecto autorizo
(amos) a los dichos spoderados pare que me (nos) representen
ante cualesquiera eutoridades o personas, cjerzan o0 o
jurisdiccién, especialmente ante las del orden sdministrativo,
contencioso-administrativo y judicial, asi como los tribunales de
arbitramento, en todo lo concemniente a los giguientes asuntos: a)
Obtencién de la(s) patente(s) de invenciénm besada(s) en 1a
mencionada solicitud de patente, incluyendo presentacién de
traspasos, cambio de nombre o direccidn, cancelacién
voluntaria; y defensa en oposiciones, cancelaciones, nulidades,
la tutels, y en general procesos civiles, penales, adminisirativos
relacionados con estos derechos.

Igualmente, mtifico todo lo actuado en derecho hasta el
momento en nombre de esta compailia por cualquiera de los
mencionados apoderados en los casos mencionados.

Dado y firmado en

Alos 27 dias del mes de febrero de 2007

Firma de Ia persona que firma el Poder



NOTARIAL CERTIFICATION

Onthis 27 dayof February

2007 , the undersigned Notary

CERTIFIES

1. That Willlam H. Calnan

of legal age and located at
Flve Giralda Fares, Madison, New Jersey 07940 U.S.A.
set his hand on the foregoing document.

That the grunior is to me porsonally known and that he/she has
legal capacity to execute the instrument,

3. That the grantor has executed the foregoing document as

Assistant Secretary
of the judicial person WYETH

4, That the judicial person =  WYETH
having its office in
Five Giralda Farms, Madison, NJ 07940,
United States of America

is duly organized, has present legal existence and that the
purposes for which the power of attorney is granted are within
the scope of its corpomte purposes,

"'nntmcyumxhuinﬂmthsm&mﬂlnuﬂmﬁWImimn
his/her representation is legal.

6. That ] have based certifications 3, 4 and 5 ‘above on the
following authentic documents for such purpose exhibited to me
and which 1 mention specifically, giving their dates and their
origin or source: The minutes from the Board of Directors
Meeting dated April 27, 2006.

Notary Public

m \WJ/L-N\‘M

Notary Public, State of New Jersey
No. 2108903

\ ‘ Qualifted in Morris County

A Commission Expires Feb. 9, 2011

b nﬂnlﬂ

CERTIFICACION NOTARIAL

Alos 27 dias del mes de febrero

de 2007 , el suscrito Notario

DAFE
1 Que William H. Calnan
mayor y domiciliado en

Five Giralda Farms, Madison, New
Jersey 07940 estados unidos de América
suscribié de su puilo y letra el documento que antecede.

2. Que conozco al otorgante y que éste tiene capacidad legal
para ¢l otorgamiento.

3  Que el otorgante ha suscrito el referido documento en su
caricter de

Subsecretario
de la persona juridica @ WYETH

4  Que lapersona juridica WYETH
con sede en
Five Giralda Farms, Madison, NJ 07940,
Estadog Unidos de América

esti legalmente constituida, que tiene existencia legal
actual y que el acto para el cual se otorga el poder egtd
comprendido entre los que constituyen su objeto social.

5  Que el otorgante tiene efectivamente In representacién que
ostenta y que ésta es legitima.

6. Que he basado las certificaciones 3, 4 y 5 anteriores en los
giguientes documentos aubémticos que al efecto se me
exhibieron y que menciono especificamente con expresitn
de sus fechas y de su arigen o procedencia:

Actas de la reunifn de Junta Directi
va de fecha 27 de abril de 2006

El Notario Piiblico




nantg
Apostilla

(Convencitn de La Haya del 5 da Octubre de 1081)

Pals: Estados Unidos de América

Este documento pdblico ha sido firnado por: BARBARA A. KIELY
Actuando en su capacidad de Notario Plblico de New Jersey
Tiene el sello/estamplila de BARBARA A. KIELY, NOTARIO

rPON -

Certificado en

5. En Trenton, New Jersey
. eldia 13 de Marzo de 2007
Por Bradley Abelow, TESORERO DE NEW JERSEY

6

7.

8. No. A285568

8. Sello/Estampilla ESTADO DE NEW JERSEY - SELLO DEL ESTADO
1

0. Firmado por Bradley Abeliow
Sellos: SELLO DEL ESTADO - ESTADO DE NEW JERSEY

ES FIEL COPIA Y TRADUCCION DEL ORIGINAL

Minjusticla ¥ o iy “FAENCH - SPANISH
ANGLAIS - FRANCAIS - ESPAGNOL,
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AM101861 L2

DECLARACION JURAMENTADA

Yo, Michelle L. McGowan, Ascclado de Legallzacién de Wyeth, ceriifico por la prasente que la
copla adjurita ha sido comparada con la CESION original {(para U.S.S.N, 60/848,459 y cualquier
equivalents legal en un pals extranjero, para la Invenclén titulada:"VACUNAS
MULTIVALENTES CONTRA LA INFLUENZA AVIAR" fachado Abrll 5 DE 2005 de Mahesh
Kumar a Wyeth; y que tal copla es una copla verdadera del original.

Fechado el dia 26 de Febrero de 2007, en Madison, New Jersey, Estados Unidos de América.

Por Wysth

Fimado

Michelle L. Gowan
Asoclado de Legalizaclén

PARA SER USADO EN COLOMBIA
CERTIFICACION

Estado de New Jersey )

Condado de Morris )

En este dia 28 de Febrero de 2007, comparecié parsonaiments ante mi Michelle L. McGowan,

de Wyeth, a quien conozeo y sé que s ol Individuo descrito y quien firmd la declaracién de
arriba, y me confirmé que ella habla firmado la misma.,

Firmado

Barbara A. Klely
Notario Publico

Sellos:
1) Sello impreso que dice:
Barbara A. Klely ID 33893
Notarlo Piblico, Estado de New Jersey
MI Comisién expira el 20 de Junio de 2008
2) Sello en alto relleve que dice:
ILEGIBLE

Reoolusién
6894/78
Minjusticia




Traduccidn Oficlal CESION A WYETH - VACUNAS MULTIVALENTES

Rétulo No: AM-101881L2 Patents
Cenién de Invendén

Teniendo en cuenta el pago hecho por el CESIONARIO al CEDENTE de la cantidad
acordada, que por la presente se declara haber recibido satisfactoriaments, los CEDENTES de
la lista siguients:

(1) Nombre completo del Inventor: Juan PLANA-DURAN
Domicilio: Carrer de les Costes de Simo sin, 17811 Santa Pau
(Girona), Spain Cludadania: Espafia

(2) Nombre completo del Inventor: Rut VILA-QUINTANA
Domicliio: Carrer de Mulleres 11, 2n 2a, 17800 Olot
(Girona), Espafia
Cludadanfa: Espafia

{3) Nombre completo del Inventor: Jordi TARRES-CALL

Domiclllo: Passesig de la Generalltat, 21, 2n 1a, 17820 Banyoles(GiroraESpa'ta
Cludadania: Espafia

{#) Nombre completo del Inventor: Mahesh KUMAR
Domicilio: 2910 22™ Avenue North - Fort Dodge,
lowa 50501
Ciudadania: United States of America

(5) Nombre completo del Inventor:

(6) Nombre completo del Inventor:

por la presente Vendemaos, Cedemos, transferimos al CESIONARIO

WYETH
5 Giralda Faros
Madison, New Jersey 07940

c OFICIAL
Resolucidn . TAEEERAONCH: .
Mlnh-ﬂ:- N r?%i\ f.ég:
ENGLISH - FRENCH - SPANISH

ANGLAIS - FRANCAIS - ESPAGROL



Rétula No: AM-101861L2 Patents

y a las sucesores, designados y representantes legeles del CESIONARIO todos los
denachos, titulos e interesos para los Estadoa Unidos y sus posealones tertitoriales, y
para todos los palees axtranjeros, induyendo todos los derechos para reclamar
prioridad, en y para la Invencién titulada:

VACUNAS MULTIVALENTES CONTRA INFLUENZA AVIAR

las cuales se encuentran en:
{a) X Solicitud US No. 80/848,459 radicada el 31 de Enero de 2005
{b) X Patente U. S. No. emitida en:

0 Yo/Nosotros, sl CEDENTE que firma abajo, por 1a presents autoriza y pide
insarclén del nimero de solicitud y fecha de radicacién, cuando se conozcan,

[verificar tamblén si se estdn cediendo solicifudaes extranjeras)

() y cusiquier equivalente lagal en cualquier pals extranjero,

incluyendo el derecho a reclamar prioridad, Incluyendo cada una y todas las mejoras
reveladas alll, y en y para todas las Conceslones de Patents (Letters Patent) que se
vayan a otorgar para dicha invencion, por la soficitud amiba o por cualquler
subsiguients radicacién provisional, no provisional, continuacidn, divisional, renovacién,
© subatituto de ésta; y en cuanto a Conceslones de Patentes (Lstters Patent) , para
cualquier re-emisin o ra-examen de ésta.
El CEDENTE se compromete a no hacer ninguna cesién, venta, contrato o gravamen
que puada estar en conflicto con esta cesién.
El CEDENTE autoriza al CESIONARIO a hacer solicitudes y a recibir Concesiones de
Patente (Letters Patent) por concepto tal invencidn en cusiquiera de los palses
mencionados, en su propio nombre, o a nombre del CEDENTE.
El CEDENTE se compromete a y conviene en ejecutar o procurar cuaiquier otra seguridad
necesaria del titulo para tal invencion y de cualquier Concesidn de Patenta (Letiers Patent) que
pueda ser consiguientemente otorgada; y, en cualquier momento, a solicitud del CESIONARIO
testificar en cualquier interferencla, litigio, o actuaclén procesal relacionada; y a ajecutar todos
los papeles que sean necesarios o dessables para perfaccionar el titulo a tal invencién o a
cualquier Concesién de Patente (Letters Patent) que puada ser otorgada al CESIONARIO, sue
aucesares, cesionarios U otros representantes legales; y, en cualquisr momento, a solicitud y
costo del CESIONARIO, se compromete a ejecutar cualquier continuraclén, continuacion
parcial, divisional, renovacion o sustitucién pertinents de estos; y en cuanto a las Conceslones
de Patante (Letters Patent) y cusiquisr re-emision o re-axamen de astas, o cualquler otra
solicitud adicional de Concesion de Patentes pars tal invancidn o parte de ella, tales solicitudes
y cualquier Concesion de Patente (Letters Patent) son cedidas por la presente al
CESIONARIO; y sa compromete a hacer las declaraciones o testificaciones bajo juramento
requeridas, y todos los actos legales que sean requisiio para procurar éstas, sin compensacion
adiclonal, pero a costa del CESIONARIO, sus sucesores, designados, o cualesquier otros
represantantes legales.

El CEDENTE autoriza y solicita al Comisionado de Patantes emitir cada una y todas las
Concesiones de Patentes (Letters Patent) de los Estados Unidos para tal Invencién resultantes
de las eolicitudes anteriorments mencionadas a su CESIONARIO,

CasidnNuevaSolic-provisional.dot - Rev204  Pég3of4 Cealiin da Invencidn
Soliciiud Provisional
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Firmado
Meahesh KUMAR Fecha Abrll5 de 2005

ERTIFI 10N

Estado de lowa
Condado de Wabater

En este dia, 5 de Abril de 2005 comparecid personaimente ante mi Mahesh KUMAR a
quien yo conozco como |a miema persona descrita y quien ajecutd al instrumento
anterior y declard que &l habla ejecutado ol mismo, a libre voluntad y para los efectos
establacidos aqul.
Firmado
llegible
Notarlo Pidblico
Selio: SELLO NOTARIAL

HEATHER FARREL

Comislén No. 224758

MiI comlsién expira Septiembre 27 da 2005

- CIAL
Resolusion .~ Cerdhst ¢ bl
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APOSTILLE

)

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

1. COUNTRY: UNITED STATES OF AMERICA

2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
BARBARA A KIELY

3. ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

4. BEARS THE SEAL/STAMP OF:
BARBARA A KIELY, NOTARY

CERTIFIED
5. AT TRENTON, NEW JERSEY
6. THE 13TH DAY OF MARCH 2007
7. BY: Bradléy' ‘Abelow, NEW JERSEY TREASURER
8. NO. A285568
9. SEAL/STAMP: 10. SIGNATURE

Giokl D, ALcle-

B
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AFFIDAVIT

I, Michelle L. McGowan, Legalization Associate of Wyeth, do hereby certify that
the attached copy has been compared with the original Assignment (for U.S.S.N.
60/648,459 and any legal equivalent thereof in a foreign country, for the invention
entitled: “Multivalent Avian Influenza Vaccines”) dated April 5, 2005 from Mahesh
Kumar to Wyeth and that the said copy is a true copy of the original.

Dated this 26th day of February, 2007, at Madison, New Jersey, United States of

America.
Wyeth
MNechayne L (OYGunoe

Michelle L. McGowan
Legalization Associate

TO BE USED IN COLOMBIA

ACKNOWLEDGMENT

State of New Jersey )

)
County of Morris )

On this 26th day of February, 2007, before me personally appeared Michelle L.
McGowan, Legalization Associate of Wyeth, to me known and known to me to be the
individual described in and who executed the foregoing instrument, and he acknowledged

to me that he executed the same.
7 Notary PuElic ;

Barbara A. Kiely ID. 33893
Notary Public of New Jersey
My Cammission Expires Juse 20, 2009



' Docket No: AM101861 L2

Patent

. nnn18

In consideration of the payment by ASSIGNEE to ASSIGNOR aof good and valuable

consideration, the receipt of which Is hereby acknowledged,
ASSIGNOR:

(1)

Full Name of Inventor: Juan PLANA-DURAN
Residence: Carver de les Costes de Simo s/n, 17811 Santa Pau (Glrona), Spain
Citizenship: Spain

2

Full Name of Inventor: Rut VILA-QUINTANA
Residence: Carrer de Mulleres 11, 2n 2a, 17800 Olot (Girona), Spaln
Citizenship: Spain

&)

Full Name of Inventor: Jordi TARRES-CALL

Residence: Passelg de la Generalitat, 21, 2n 1a, 17620 Banyoles
{Girona), Spain

Cltizenship: Spain

“4)

Full Name of inventor: Mahesh KUMAR
Resldence: 2910 22™ Avenue North - Fort Dodge, lowa 50501
Citizenship: United States of America

(5)

Full Name of inventor;
Residence:
Chizenship:

(6)

Full Name of Inventor;
Residence:
Citizenship:

hereby sells, assigns and transfers to ASSIGNEE:

Wyeth
Five Giraida Farms
Madison, New Jerssy 07840

Mo 4 -F 4 [
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o Jocket No: AM101881 L2

Patent

and the successors, assigns and legal representatives of the ASSIGNEE his entire right, title

and interest for the United States and Its territorial possessions and In all foreign countries,
including all rights to claim priority, in and {o the invention entitied:

MULTIVALENT AVIAN INFLUENZA VACCINES

and which Is found in

(@ B4 U.S. Application No. 80/848,458 filed on January 31, 2005
) [ u.S. PatentNo. issued on:

[0 I1.we the ASSIGNOR signing below, hereby authorize and request insertion
above of the application number and filing date, when they become known,

[Check (c) if foreign application(s) is also being assigned)]
(0 [ and any legal equivalent thereof In a foreign country,

Including the right to claim priority, Including any and all improvements dlsclosed therein, and
In and to all Letters Patent to be obtained for sald invention by the above application or any
subsequently flled provisional, nonprovisional, continuation, divisional, renewal, extansion, or
substituta thereof, and as to Letters Patent any ralssue or re-examination thereof.

ASSIGNOR hereby covenants that no assignment, sale, agresment or ancumbrance
has been or will be made or entered Into which would conflict with this assignment.

ASSIGNOR authorizes ASSIGNEE to make applications for and to recelve Letters
Patent for said invention in any of said countries in its own name, or in ASSIGNOR'S name,
at its election.

ASSIGNOR covenants and agrees to exscute or procure any further necessary
assurance of the title to said Invention and any Letters Patent which may issue therefore and
to, at any time, upon the request and at the expense of ASSIGNEE dallver any testimony In
any interference, litigation or proceeding related thereio and execute all papers that may be
necessary or desirable to perfect the title to sald invention or any Letters Patent which may
be grantad therefore in ASSIGNEE, its successors, assigns or other legal representatives,
and that to, at any time, upon the request and at the expense of ASSIGNEE executa any
continuations, continuations-in-part, divisional, renewal or substitute thereof, and as to
Letters Patent and reissue or re-axamination thereof, or any other additional applications for
Letters Patent for said invention or any part or parts thereof, all of which applications and
any Letters Patent issuing thereon are hereby assigned to ASSIGNEE, and will make all
rightful oaths or declarations, and do all lawful acts requisite for procuring the same thereln,
without further compensation, but at the expense of ASSIGNEE, its successors, assigns or
other legal representatives.

ASSIGNOR authorizes and requests the Commissioner of Patents to issue any and all
Letters Patent of the United States for sald invention, resuiting from any of the aforesaid
applications to its ASSIGNEE.

Annlrenmawiliandie clee dus M. ASS M™Ma e A _Fa
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Patent
. ﬂﬂﬂgﬁ
Juan PLANA-DURAN : Date
ACKNOWLEDGMENT
State of }
88!
County of }
On the day of 2005, Juan PLANA-DURAN personally

appeared before me, known by me {o be the same person described In and who executed
the foregoing Instrument, and acknowledged that he/she executed the same, of his/her own
free will and for the purposes set forth.

Notary Public
Rut VILA-QUINTANA “Date
ACKNOWLEDGMENT
State of }
88
County of }
On the day of 2008, Rut VILA-QUINTANA personally

appeared before me, known by me to be the same person described in and who exacuted
the foregoing Instrument, and acknowledged that he/she executed the same, of his/her own
free will and for the purposes set forth.

Notary Public

8 mlme Al lam e e b Placs AR Darma 2 ~fA Aeacinnmant ~f Immantinn
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Patent

nenosy

Jordl TARRES-CALL "Date
ACKNOWLEDGMENT

State of

County of

On the day of 2003, Jordi TARRES-CALL personally
appeared before me, known by me to be the same person described in and who executed
the foregoing instrument, and acknowledged that he/she executed the same, of his/her own
free will and for the purposes set forth.

}
8s:
}

Notary Public

W /; A)b\.uL- , Aoy

Maheash KUMAR

EDGME

State of Townr
Countyof __INybster

Onthe = dayof 4pr/ 2008, Mahesh KUMAR personally appeared

before me, known by me to be the same person described in and who exacuted the
foregoing instrument, and acknowledged that he/she executed the same, of hisher own free

will and for the purposes set forth.

}
se:
}

HEATHER FARRELL
*l- Commission Nurmber 224788
; “xq-n-

Weart hasdimeld

Notary Public

Ammlosmsniflon demloe dut o, RAR8 MNane A 5 4 [ QN UL Ry ) S L



Apostilla

(Convencién de La Haya del 5 de Octubre de 1881)

Pals: Estados Unidos de América

Este documento piiblico ha sido firmade por: BARBARA A. KIELY
Actuando en su capacidad de Notario Publico de New Jersey
Tiene el sello/estampilla de BARBARA A. KIELY, NOTARIO

AN

Certificado en

En Trenton, New Jersey

ol dia 13 da Marzo de 2007

Por Bradley Abelow, TESORERO DE NEW JERSEY

No. A285569

. Sello/Estampilla ESTADO DE NEW JERSEY - SELLO DEL ESTADO
0. Fimado por Bradley Abellow

= ® BN ®n

Sellos: SELLO DEL ESTADO ~ ESTADO DE NEW JERSEY

ES FIEL COPIA Y TRADUCCION DEL ORIGINAL
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DECLARACION JURAMENTADA

Yo, Michslls L. McGowan, Asociado de Legallzacion de Wyeth, ceriifico por la presants que Ia
copia adjunta ha sido comparada con la CESION original (para U.8.S.N, 80/848,459 y cualquier
equivalente legal en un pals exiranjero, para la Invenclén titulada:"VACUNAS
MULTIVALENTES CONTRA LA INFLUENZA AVIAR" de fecha Marzo 18 de 2005 de Juan
Plana-Durén y Rut Vila-Quintana y Jordl Tarres-Call a Wyeth; y que tal copla es una copia
verdaders del original.

Fechado el dia 26 de Febrero de 2007, en Madison, New Jersey, Estadoa Unidos de América.

Por Wyeth

Firmado

Michelle L. Gowan
Asociado de Legallzacién

PARA SER USADO EN COLOMBIA
CERTIFICACION

Estado de New Jersay )

Condado da Momris )

En aata dia 26 de Febrero de 2007, comparecit personaimente ante ml Michalle L. McGowan,
de Wyeth, a quien conozco y sé que es el individuo descrito y quien firmé la declaracidn de
arriba, y me confirmé que ella habla firmado la misma.

Firmado

Barbara A. Kiely
Notario Pdblico

Selios:
1) Sello Impraso que dice:
Barbara A. Kisly ID 33853
Notario Pdbllco, Estado de New Jersay
Mi Comislén expira el 20 de Junio de 2008
2) Sallo en alto relleve que dice:
BARBARA A. KIELY
NOTARIO PUBLICO
NEW JERSEY
2) Sello an alto relleve llegible

Rooolusién
es8s4/78
Minjusticla
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Traduccldn Oficial CESION A WYETH - VACUNA MULTIVALENTE

Rétulo No: AM101861 L2 Patente

Teniendo en cuenta el pago hecho por el CESIONARIO al CEDENTE de la cantidad

acordada, que por la presente se declara haber recibido satisfactoriaments, los CEDENTES de
la lista siguiente:

(1) Nombre completo del Inventor: Juan PLANA-DURAN
Domicllio: Carrer de les Costes de Simo sin, 17811 Santa Pau
(Girona), Espafia Ciudadanla: Espafia

(2) Nombre completo del Inventor: Rut VILA-QUINTANA

Domicliio: Camrer de Mulleres 11, 2n 2a, 17800 Olot
(Girona),

Cludadania: Espafia

Nombre completo del Inventor: Jordl TARRES-CALL
Dnmldllo Passeig de la Generalitat, 21, 2n 1a, 17820 Banyoles

Eapafia
Cludadania: Espafia

(4) Nombre completo del Inventor: Mahash KUMAR

Domicillo: 2910 22™ Avenue North - Fort Dodge,
lowa 50501

Ciudadania: United States of Americ
por la presente Vendemos, Cedemos, y Transferimos al CESIONARIO

WYETH
5 Glralda Faros
Madison, New Jersey 07940

CesionNuevaSolic-provisional.dot - Rev 2004  Piig 1 of 4 Ceslon de Invencidn
Solicud Provisional
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Rétulo No: AM101861 L2 Patente

.- ﬂﬂnos
Firmado . _ ;
Juan PLANA-DURAN Fecha Marzo 18 de 2005

CERTIFICACION

En este dia, Marzo 18 de 2005 comparecié paraonalmente ante mi Juan PLANA-
DURAN a quien yo conozco como la misma persona descrita y quien ejecuts el
instrumento anterior y declard que & habla ejecutado el mismo, a libre voluntad y para
los efectos establecidoe aquf.
Firmado
llagiblea
Notarlo Pdbllco
Sello: SELLO NOTARIAL

NOTARIA DE D. ANGELA ARREGUI LABORDA

OLOT




Rétulo No: AM101861 L2 Patente z’_']..

Firmado _ n
Rut VILA-QUINTANA Fechs Marzo 18 de 2005 n ﬂ%

CERTIFICACION

En este dia, 18 de Marzo de 2005 comparecid parsonaimente ante mi Juan Rut VILA-
QUIINTANA a quien yo conozco como la miama persona descrita y quien ejecutd el
Instrumento anterior y declard que é| habla ejecutado el mlsmo, a libre voluntad y para
los efectos establecidos aqul.
Firmado
llegible
Notarlo Piblico
Sello: SELL O NOTARIAL

NOTARIA DE D, ANGELA ARREGUI LABORDA

OoLOT

CesiénNusvaSclic-provisional.dot - Rev 204  Pdg 3of4 Cesifn ds Invencidn
Solicitud Provisional
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APOSTILLE

il

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

J

1. COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
BARBARA A KIELY

3. ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

LY

i

BEARS THE SEAL/STAMP OF:
BARBARA A KIELY, NOTARY

i

1ol

CERTIFIED

0
!

y

AT TRENTON, NEW JERSEY
THE 13TH DAY OF MARCH 2007

BY: Bradley Abelow, NEW JERSEY TREASURER

e

w o ~ o Wn

0
i

NO. A285569

y

SEAL/STAMP: 10. SIGNATURE

i
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AFFIDAVIT

1, Michelle L. McGowan, Legalization Associate of Wyeth, do hereby certify that
the attached copy has been compared with the original Assignment (for U.S.S.N.
60/648,459 and any legal equivalent thereof in a foreign country, for the invention
entitled: “Multivalent Avian Influenza Vaccines”) dated March 18, 2005 from Juan
Plana-Duran, Rut Vila-Quintana and Jordi Tarres-Call to Wyeth and that the said copy is
a true copy of the original.

Dated this 26th day of February, 2007, at Madison, New Jersey, United States of
America.

Wyeth
M. L

Michelle L. McGowan
Legalization Associate

TO BE USED IN COLOMBIA

ACKNOWLEDGMENT

State of New Jersey )
)

County of Morris )

On this 26th day of February, 2007, before me personally appeared Michelle L.
MecGowan, Legalization Associate of Wyeth, to me known and known to me to be the
individual described in and who executed the foregoing instrument, and he acknowledged
to me that he executed the same.

Barbara A. Kiely ID. 33893 Notary
Notary Public of New Jersey
My Commission Expires June 20, 2009

lic
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Patent

“h ﬂQan

In consideration of the payment by ASSIGNEE to ASSIGNOR of good and valuable

consideration, the recelpt of which Is hereby acknowledged,
ASSIGNOR:

)

Full Name of Inventor: Juan PLANA-DURAN
Residanca: Carrer de leas Costes de SImo s/n, 17811 Santa Pau (Girona), Spain
Ciizenship: Spain

@)

Full Name of Inventor: Rut VILA-QUINTANA
Residence: Carrer de Mulleres 11, 2n 2a, 17800 Olot {(Glrona), Spain
Citizenship: Spain

(3)

Full Name of Inventor: Jordl TARRES-CALL

Residence: Passelg de la Generslitat, 21, 2n 1a, 17820 Banyoles
{Glirona), Spain

Clizenship: Spain

4

Full Name of Inventor: Mahesh KUMAR
Residence: 2910 22™ Avenue North - Fort Dodge, lowa 50501
Chizenship: United States of America

®)

Full Name of Inventor:
Residence:
Citizenship:

(6)

Full Name of inventor:
Residencs:
Citizenship:

hereby sells, assigns and transfers to ASSIGNEE:

Flve Giralda Farms
Madison, New Jersey 07940

AnplannaniBansdinafinn dat Do AR Damn 1 ~f 4 Anninnmand af lmmmnilan



ocket No: AM101861 L2
Patent

and the successors, assigns and legal representatives of the ASSIGNEE his entire right, title
and Interest for the United States and its territorial possessions and in all forelgn countries,
including all rights to claim priority, in and to the invention entitled:

MULTIVALENT AVIAN INFLUENZA VACCINES

and which is found In

(@) B U.S. Application No. 80/848,459 filed on January 31, 2005
b [ U.S.PatentNo. Issued on:

[0 wwe the ASSIGNOR signing below, hereby authorize and request Insertion
above of the application number and filing date, when they become known,

[Check (c) If foreign application(s) is also baing assigned]
(c) BJ and any legal equivalent thereof In a foreign country,

Including the right to clalm priority, Including any and all improvements disciosed therein, and
in and to all Letters Patent to be obtained for sald Invention by the above application or any
subsequently filed provisional, nonprovisional, continuation, divisional, renewal, extenslon, or
substitute thereof, and as to Letters Patent any reissue or re-examination thereof.

ASSIGNOR hereby covenants that no assignment, sale, agreement or encumbrance
has been or will be made or entered Into which would conflict with this assignment.

ASSIGNOR authorizas ASSIGNEE to make applications for and to recelve Letters
Patent for sald invention in any of sald countries in ks own name, or in ASSIGNOR'S name,

at Its election.

ASSIGNOR covenants and agrees to execute or procure any further necessary
assurance of the titie to said Invention and any Letters Patent which may issue therefore and
to, at any time, upon the request and at the expense of ASSIGNEE deliver any testimony In
any Interference, litigation or proceeding related thereto and exacute all papers that may be
necessary or dealrable to perfect the title to sald invention or any Letters Patent which may
be granted therefore In ASSIGNEE, its successors, assigns or other legal representatives,
and that to, at any time, upon the request and at the expense of ASSIGNEE execute any
continuations, continuations-in-part, divisional, renewal or substitute thereof, and as to
Letters Patent and reissue or re-examination thereof, or any other additlonal applications for
Letters Patent for said invention or any part or parts thereof, all of which applications and
any Letters Patent Issuing thereon are hereby assigned to ASSIGNEE, and will make all
rightful oaths or declarations, and do ail lawful acts requisite for procuring the same therein,
without further compensation, but at the expense of ASSIGNEE, its successors, assigns or
other legal representatives.

ASSIGNOR authorizes and requests the Commissioner of Patents to issue any and all
Letters Patent of the United States for said Invention, resulting from any of the aforesaid
applications to lts ASSIGNEE.

WY O FL. 8. ek M, R Neama A F A A ruom l o é ol homs snmddon o
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Patent
i o i
13- UpRC- 2005
Juan PLANA-DURAN Date ,
ACKN EN
State of }
88.
County of }
onte /P dayot Aerch 2005, Juan PLANA-DURAN personally

appeared before me, known by me to be the same person described In and who executed
the foregoing Instrument, and admtmledged that he/she exacuted the same, of his/her own

free will and for the purposos ot

) Notary Public

_ _§ E_ A - Mave h - Zooy

Rut VILA-QUINTANA Date

ACKNOWLEDGMENT
State of }
83;
County of }
Onthe M dayot AMarch 2005, Rut VILA-QUINTANA personally

appeared before me, known by me to be the same person described in and who executed
the foregoing instrument, and acknowledged that he/she executed the same, of his/her own

free will and for the purposes set orth.

! Py

" Notary Public

Annlommmaaifae dncban daé  Pla: ANE Dana An~fA Avainnmant ~f Immontinn



Jocket No: AM101861 L2

State of 1}
§8.
County of }
onthe & dayof ,«wﬂ- 2005, Jordi TARRES-CALL personally

appeared before me, known by me to be the same person described In and who exacuted
the foregoing instrument, and acknowledged ihett he/she executed the same, of hia/her own

free will and for the purposes set forth.

Mahesh KUMAR Date

ACKNOWLEDGMENT

State of 2}
ss:
County of -}

On the day of 2003, M h KUMAR personally appeared

before me, known by me to be the same person
foregoing instrument, and acknowledged that hefshe executed the same, of his/her own free

will and for the purposes set forth.

Notary Public

v o Peaan 4 F 4 Aanimmmanmdt of o iawdam




Rétulo No: AM101861 L2 Patente b ﬂ!‘n3,:

Firmado
Jordl TARRES-CALL Fecha Marzo 18 de 2005

CERTIFICACION

En este dia, Marzo 18 de 2005 comparecié personaimente ante mi Jordi TARRES-
CALL a quien yo conozco como la misma persona descrita y qulen ejecutd el
Instrumento anterior y declard que &1 habla sjecutado el mismo, a libre voluntad y para
los efectos establecidos aqul.
Firmado
liegible
Notario Plblico
Sello: SELLO NOTARIAL

NCTARIA DE D. ANGELA ARREGUI LABORDA

OLOT

CesidnNuevaSolic-provisional.dot - Rev2/04  Pidig 4 of 4 Casidn de Imeencién
Solicitud Provisional
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Apostilla
(Convencién da La Haya del 5 da Oclubre da 1081)
Pals: Estados Unidos de América
Ests documento piblico ha sido firnado por: BARBARA A. KIELY
Actuando en su capacidad de Notario Piblico de New Jersey
Tiene el selio/estampilla de BARBARA A. KIELY, NCTARIO

Certificado en

hwp =

5. En Trenton, New Jersey

8. eldia 13 de Marzo de 2007

7. Por Bradley Abelow, TESORERO DE NEW JERSEY
8. No. A28B5570

')

1

. Sello/Estampilla ESTADO DE NEW JERSEY — SELLO DEL ESTADO
0. Firmado por Bradiey Abeliow

Sellos: SELLO DEL ESTADO - ESTADO DE NEW JERSEY
ES FIEL COPIA Y TRADUCCION DEL ORIGINAL

Rosolusién
S894/78
Minjusticia

o
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AM101881 L1
DECLARACION JURAMENTADA

w NrN3H
Yo, Michedle L. McGowan, Asoclado de Legallzacion de Wyeth, certifico por la presente que la
copla adjunta ha sido comparada con la CESION original (para U.S.S.N, 80/816,707 y cualquier
equivalents legal en un pals extranjero, para la Invenclén titulada:"VACUNAS
MULTIVALENTES CONTRA LA INFLUENZA AVIAR" de fecha Enero 28 de 2005 de Juan
Plana-Durén, Rut Vila-Quintana y Jordi Tarres-Call a Wysth; y que tal copla es una copla
verdadera del original.

Fachado el dia 28 de Febrero de 2007, en Madison, New Jarsay, Estados Unidos de América.
Por Wyeth

Firmado

Michelle L. Gowan

Asociado de Lagalizacion

PARA SER USADO EN COLOMBIA

CERTIFICACION
Estado de New Jersey )

Condado de Momis )

En esta dia 28 de Febrero de 2007, comparacié personalmente ante mi Michslle L. McGowan,
de Wyeth, a quien conazco y eé que ee ol individuo deacrito y quien firmd la declaracién de
arriba, y me confirmd que ella habfa firmado la misma.
Fimado
Barbara A. Kiely
Notario Pdblico
Sellos:
1) Sello Impreso que dice:
Barbara A. Klely ID 33893
Notario Piblico, Estado de Naw Jersey
M| Comisién expira el 20 de Junlo de 2009
2) Sello en alto relieve que dice:
BARBARA A. KIELY
NOTARIO PUBLICO (llegible)
NEW JERSEY

gt boredes Tijodo
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Traduccién Oficlal CESION A WYETH ~ VACUNA MULTIVALENTE
Rétulo No: AM101881 L1 Petente
Ceeion de Invenclon
Tenlendo an cuenta el pago hecho por el CESIONARIO al CEDENTE de la cantidad

acordada, que por la presente se declara haber recibido satisfactoriamente, los CEDENTES de
la lista siguiente:

R LAY

(1) Nombre completo del Inventor: Juan PLANA-DURAN
Domiclllo: Carrer de les Costas de Simo sin, 17811 Santa Pau
(Girona), Espafia Cludadania: Espafia

(2) Nombre completo del Inventor: Rut VILA-QUINTANA
Domicllio: Camer Mulleres 11, 2n 2a, 17820 Olot
(Girona), Espafia Ciudadania: Espafia

{3) Nombre completo del Inventor: Jordi TARRES-CALL
Domidillo: Passeig de la Generalitat, 21, 2n 1a, 17820 Banyoles
Espafia

(Girona),
Cludadania: Espafia

(4) Nombre completo del Inventor: Mahesh KUMAR
Domicilio: 2910 22™ Avenue North - Fort Dodge,
lowa 50501
Ciudadania: United States of AmeriCA

por la presente Vendemos, Cademoas, y Transferimos al CESIONARIO
WYETH

5 Glralda Faros
Madison, New Jersey 07840

CealdnNuevaSolic-provisional dot - Rev2/04  Pig 1of4 Cesldn de Lrvencidn
Solicltud Provisional




Rétulo No: AM101861 L1 Patente

y & loa aucasores, designados y represantantes legalas del CESIONARIO todos los
derechos, titulos e intereses pera los Estados Unidos y sus posesiones territoriales, y
pera todos los palses extranjeros, incluyendo todos loa derechos para reclamar
prioridad, en y para la invencién titulada:

VACUNAS MULTIVALENTES CONTRA INFLUENZA AVIAR

Inventada por el CEDENTE, y loa sigulentas Invantores adiclonales, sl alguno,
la cual se sncusntra sn: Solicitud US No. 80/818,707 radicada el 7 de Octubre de 2004

[verificar sl también se estan cediendo sollcitudes extranjeras)
Xy cualquler equivalente legal en cualquier pale extranjero,

La fecha de radlcaclén y ndmero de solictiud de tal Sollcltud US deben Insertarse arriba
cuando se conozcan, Incluyendo el derecho a reclamar prioridad, Incluyendo cada una
y todas las mejoras reveladas alll, y en y para todas las Concesiones de Patente
{Letters Patent) que se vayan a otorgar para dicha Invencién, por la solicltud arriba o
par cualquler subsiguients radicacién provisional, na provisional, continuacién,
divisional, renovacién, o substituto de ésta; y en cuanto a Conceslones de Patentes
{Letters Patent) , para cuaiquier re-emision o re-axamen de dsta.
El CEDENTE se compromete a no hacer ninguna ceslén, vanta, contrato o gravamen
qusa pusda estar en conflicto con ssta ceslén.
El CEDENTE autoriza al CESIONARIO a hacer solicitudes y a recibir Conceslones de
Patente (Letiers Patent) por concepto tal Invencidn en cualiquiera de los palses
mencionados, en su proplo nombre, o a nombra dsl CEDENTE.
Bl CEDENTE se compromets a y conviene en ejecutar o procurar cualquiler otra seguridad
necesaria del tftulo para tal invenclén y de cualquier Concesién de Paetente (Letters Patant) que
pueda ser consiguientamente otorgada; y, en cualquier momento, a solicitud del CESIONARIO
testificar en cualquier Interferencia, Iitigio, o actuacién procesal relacionads; y a ejecutar todos
los papeles que sean necesarioa o deseables para perfaccionar el titulo a tal invencién o a
cualquler Concesidn de Patente (Lettars Patent) que puada ser otorgada al CESIONARIO, sus
sucesores, ceslonarios u otros representantes legales; y, en cualquier momento, a solicitud y
casto del CESIONARIO, se compromete a sjecutar cualquier continuacién, continuacién
parcial, divisional, renovacién o sustitucién pertinents de estos; y en cuanto a las Conceslones
de Patente (Letters Patenf) y cuaiquier re-emision o re-axamen de estas, o cualquier otra
salicitud adiclonal de Concesldn de Patentes pars tal invenci6n o parte de ells, tales solicitudes
y cuaiquier Conceslén de Patente (Letters Patent) son cedidas por Ia presents al
CESIONARIQ; y se compromete a hacer las declaraciones o testificaciones bajo jJuramento
requerides, y todos los aclos legales que sean requialto para procurar éstas, sin compensacién
adicional, pero a costa del CESIONARIO, sus sucesores, dasignados, o cualesquier otros
reprasantantes legaies.
El CEDENTE autoriza y solicita al Comisionado de Patentes emitir cada una y todas las
Conceslones de Patertes (Lsiters Patent) de los Estados Unidos para tal invencién resultantes
de Ias solicltudes anteriormente mencionadas a su CESIONARIO.

CealinNuevaSolic-provisional.dot - Rev2D4  Pdg 2 of 4 Cesidn de [nvencitn
Sollcifud Provisional
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Rétulo No: AM101881 L1 Patente

Firmedo — _
Juan PLANA-DURAN Fecha Enero 28 de 2005

CERTIFICACION

Estado de lowa
Condado de Webster

En este dia, 28 de Enero de 2005 comparecid personaimente ante mi Juan PLANA-
DURAN a qulen yo conozco como la misma parsona deacrita y quien ejecutd el
Instrumento anterior y decland que él habla ejecutado el miamo, a libre voluntad y para
los efectos establecidos aqul.
Firmado
llaglble
Notario Pdblico
Sello: SELLO NOTARIAL

NOTARIA DE D. ANGELA ARREGUI LABORDA

OLOT
Firmado _ _ _
Rut VILA-QUINTANA Fecha Enero 28 de 2005
CERTIFICACION
Estado de lowa
Condado de Wabster

En este dia, 28 de Enero de 2005 comparecid personaiments ante mi Juan Rut VILA-
QUINTANA a quisn yo conozeo como la misma persona descrita y qulen ejecutd el
Instrumento anterior y declard que él habla ejecutado el miamo, a libre voluntad y para
los efecios establecidos aqul.
Firmado
llegible
Notario Pdblico
Sello: SELLO NOTARIAL (llegibie)

NOTARIA DE D. ANGELA ARREGUI LABORDA

OLOT

CesionNuevaSolic-provisional dot- Rev204  Pégaof 4 Ceaidn da Invencidn
Solicitud Provisional

Clemencia Paredes Tejada

Resoluegion , Yok A
0804/78 WEE : -

Minjusticia m k .;';m _'m‘f;.f?

ANGLAIS - FRANCAIS - ESPAGNOL



Rétulo No: AM101861 L1 Patente

w NPNLY
Firmado _
Jordi TARRES-CALL Fecha Enero 28 de 2005
CERTIFICACION
En aste dla, 28 de Enero de 2005 comparecié personaiments ante mi Jordl TARRES-
CALL a qulen yo conozco como la mlsma persona descrita y quien sjecutd al
instrumento anterior y declard que &l habla ejecutado el miamo, a libre voluntad y para
los efectos establacidos aqul.
Firmado
llegible
Notario Pdblico
Sello: SELLO NOTARIAL
NOTARIA DE D. ANGELA ARREGUI LABORDA
OLOT
CealdnNusvaSalic-provisional dot - Rev 204  Pdg 3 of 4 Cealdn de Invencidn
Solicitud Provislonal
cl ta Paredes Thiad
Resolucién OFICiAL

N
o AR
Minjusticia 7% 3 r"':?“}t\ T
ENGLISH - FRENCH - SPANISH

ANGLAIS - FRANCAIS - ESPAGNOL



D R

o,
Wi

i

ol

ol

10l

;

;

0
il

i

/

5

o 00 ~ o W

0
!

g

1

!

0
i

g0

]

0
\

il

5’

i

0
)

¢

APOSTILLE
(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
BARBARA A KIELY

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
BARBARA A KIELY, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY
THE 13TH DAY OF MARCH 2007

BY: Bradley Abelow, NEW JERSEY TREASURER
NO. A285570

SEAL/STAMP: & -

10. SIGNATURE

Giaklls, ALMae

i

e

i

A
v

U1 .




AM101861L1 . 0ONNL2

AFFIDAVIT

L, Michelle L. McGowan, Legalization Associate of Wyeth, do hereby certify that
the attached copy has been compared with the original Assignment (for U.S.S.N.
60/616,707 and any legal equivalent thereof in a foreign country, for the invention
entitled: “Multivalent Avian Influenza Vaccines”) dated January 28, 2005 from Juan
Plana-Duran and Rut Vila-Quintana and Jordi Tarres-Call to Wyeth and that the said
copy is a true copy of the original.

Dated this 26th day of February, 2007, at Madison, New Jersey, United States of
America.

Wyeth
Michelle L. McGowan
Legalization Associate

TO BE USED IN COLOMBIA

ACKNOWLEDGMENT

State of New Jersey )
)

County of Morris )

On this 26th day of February, 2007, before me personally appeared Michelle L.
McGowan, Legalization Associate of Wyeth, to me known and known to me to be the
individual described in and who executed the foregoing instrument, and he acknowledged
to me that he executed the same.

st . omy [ e Pl

Notary Public of New Jersey
My Commission Expires Jaue 20, 2009




wocket No: AM101861L1
Patent

nnn43

Assignment of Invention
In conslderation of the payment by ASSIGNEE to ASSIGNOR of good and valuable

consideration, the recaipt of which Is hereby acknowledged,
ASSIGNOR:

(1) Full Name of Inventor: Juan PLANA-DURAN
Residence: Coates de Simo, a/n, 17811 Santa Pau (Girona), Spain
Citizenship: Spain

(2) Full Name of inventor: Rut VILA-QUINTANA
Residence: Carrer Mulleres, 11, 17300 OLOT (Girona), Spain
Chtizenship: Spaln .

{3) Full Name of Inventor: Jordl TARRES-CALL
Residence: Passeig de la Generalitat, numero 21, 2n 1a, 17820 Banyoles

(Glrona), Spain
Chtizenship: Spain

(4) Full Name of inventor: Mahesh KUMAR
Residence: 1810 22™ Ave. No., Fort Dodpge, lowa 50501
Citizenship: USA

hereby seils, assigns and transfers to ASSIGNEE:

Wysth
Five Giraida Farms
Madison, New Jarsey 07940

Assigrmenthon-Provisional. dot - Rev /04 Page 1 of 4 Assignment of Invention
Provisional Application



Docket No: AM101861L1
Patent nraz 4

and the successors, assigns and legal representatives of the ASSIGNEE the entira right, tile
and Interest for the United States and its territorlal possessions and in all foreign countries,
including all rights to claim priority, in and to the invention entitied:

MULTIVALENT AVIAN INFLUENZA VACCINES

and invented by ASSIGNOR and the following additional inventors, if any:

and which Is found In U.S. Application No. 60/618,707 filed on: October 7, 2004
[also check If foreign application(s) is{are) also being assigned]
Bd and any legal equivalent thereof In a foreign country,

the date of flling and application number of said U.S. appiication when known, to be inserted
above, Including the right to claim priority, including any and all iImprovements diaclosed
thereln, and In and to all Letters Patent to be obtained for said invention by the above
application or any subsequently flled provisional, nonprovisional, continuation, divisional,
renewa), or substitute thereot, and as to Letters Patent any relasue or re-sxamination
thereof.

ASSIGNOR hereby covenants that no assignment, safe, agreement or encumbrance
hae been or will be made or entered into which would conlict with this assignment.

ASSIGNOR authorizes ASSIGNEE to make applications for and to receive Letters
patent for sakd invention in any of sald countries in ts own name, or In ASSIGNOR's name,
at its election.

ASSIGNOR covenants and agrees to axecute or procurs any further neceesary
assurance of the title to said invention and any Letters Patent which may issue therefore and
1o, at any time, upon the raquest and st the expense of ASSIGNEE deilver any testimony In
any interference, litigation or proceeding related thereto and axecute all papers that may be
necessary or desirable to perfect the titie to sald invention or any Letters Patent which may
be granted therefore In ASSIGNEE, its successars, assigns or other legal representatives,
and that to, at any time, upon the request and at the expense of ASSIGNEE execute any
continuation, continuation-in-part, divisional, renewal or substituie thereof, and as to Letiers
Patent and reissue or re-examination thereof, or any other additional applications of Letters
Patent for sald invention or any part thereof, all of which applications and any Lefters Patent
Issuing therson are hereby assigned to ASSIGNEE, and will make all rightful caths or
declarations, and do all lawful acts requisite for procuring the same therein, without further
compensation, but at the expense of ASSIGNEE, Ite successors, assigns or other legal
representatives.

ASSIGNOR authorizes and requests the Commissioner of Patents to issue any and all
Letters Patent of the United Siates for sald invention, resulting from any of the aforesald
applications to its ASSIGNEE.

AssignmentNon-Provisional.dot — Rev 8/04 Page2of 4 Assignment of Invention
Provisional Application



Docket No: AM101881L1

Patent
nnpz
25 ey dvsp ~ J S 5
Juan PLANA-DURAN "Date =
ACKNOWLEDGMENT

onthe ¢¥ dayot TJAuv Ad~] 2005, Jusn PLANA-DURAN personally
appeared bafore me, known by me to be the same person described in and who executed
the foregoing Instrument, and acknowledged that he/she executed the same, of his/her own
free will and for the purposes set forth.

figlf Ar

Notary Public
ANgel AMEBLIT LA™ ou0l

1:,4 ey 3 -E' Nl
Aut VILA-GUINTANA “Date
ACKNOWLEDGMENT
onte 1 dayot JAUY ARy 2005, Rut VILA-QUINTANA personally

appeared before me, known by me to be the same person described in and who executed
the foregoing instrument, and acknowledged that he/she axecuted the same, of hie/her own

fraewillandforhepurpogeusetfo

-

MRS Notary Public
Akcel paveae | o0& vl

AssignmantNon-Provisional.dot ~ Rlev 6/04 Page3of 4 Assignment of invention
Provisional Application



Docket No: AM101881L1
Patent
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L 12 el S - ; -
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Jord! TARRES-CALL Dats

ACKNOWI| EDGMENT

On the W dayot JANU AWM 2005, Jord TARRES-CALL personally
appeared before me, known by me to be the same perason described in and who executed
the foregoing instrument, and acknowledged that he/she executed the same, of his/her own

free will and for the purposes set forth. —
ﬂﬂw ﬁ'frkq
_‘\;-V.' Tl “Notary Public _

Nes - e ANt fRE ANBORyg-

Mahesh KUMAR “Date
ACKNOWLEDGMENT
Stateof lowa }
sa:

County of }
On the day of 2005, Mahesh KUMAR personaily appeared

before me, known by me to be the same person described in and who axecuted the
foregoing instrument, and acknowledged that he/she executad the same, of his/her own free

will and for the purposes sat forth.

Notary Public

AssigramentNon-Provisional.dot — Rev 804 Page 4 of 4 Assignment of Invention
Provisional Application
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Apostilla

(Convencién de La Heya dal 8 de Octubre de 1881)

1. Pals: Estados Unidos de América

2. Este documento pabiico ha sido firmado por: BARBARA A. KIELY
3. Actuando en su capacidad de Notario Publico de New Jersey

4. Tiene el selio/astampilla de BARBARA A. KIELY, NOTARIO

Certificado en

5. En Trenton, New Jersey

6. eldia 13 de Marzo de 2007

7. Por Badley Abelow, TESORERO DE NEW JERSEY

8. No. A285571

9. Sell/Estampiila ESTADO DE NEW JERSEY - SELLO DEL ESTADO
10. Firmado por Bradiey Abellow

Selios: SELLO DEL ESTADO - ESTADO DE NEW JERSEY

ES FIEL COPIA Y TRADUCCION DEL ORIGINAL

x NN

ANGLAIS - FRANCAIS - ESPAGNOL
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AM101861 L1
DECLARACION JURAMENTADA

Yo, Michalle L. McGowan, Asociado de Legallzacion de Wyath, certifico por la presente que la
copia adjunta ha sido comparada con la CESION original (para U.S.S.N, 80/818,707 y cuaiquier
equivalente lagal en un pais exiranjero, para la invencion titulada:"VACUNAS
MULTIVALENTES CONTRA LA INFLUENZA AVIAR" de fecha Enero 21 de 2005 de Mahesh
KUMAR a Wysth; y que tal copia es una copia verdadera del original.

Fechado el dia 26 de Febrero de 2007, en Madison, New Jersey, Estados Unidos de América.

Por Wyeth
Flmado

Michelle L. Gowan
Asoclado de Legalizacidn

PARA SER USADO EN COLOMBIA
CERTIFICACION

Estado de New Jersey )

Condado de Mormris )

En este dia 26 de Febrero de 2007, comparecié personaiments ante ml Michelle L. McGowan,
de Wyeth, a quien conozco y sé que es el individuo deacrito y quien firméd la declaracién de
arriba, y me confirmd que ella habfa firmado la misma.

Firmado

Barbara A. Klely
Notario Pablico

Sellos:
1) Sello Impreso que dice:
Barbara A. Klely ID 33893
Notario Pdblico, Estado de New Jersey
Mi Comialén expira el 20 de Junio de 2009
2) Sella an alto relieve que dice:
BARBARA A. KIELY
NOTARIO PUBLICO
NEW JERSEY

Clomasuia Maredes Tejada

Reselusién R S
eag4/Ts TN “M

Mg LA oo X i
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Traduccidn Oficial CESION A WYETH —~ VACUNA MULTIVALENTE

Rétulo No: AM101861 L1 Patente

. npepeg

Teniendo en cuenta el pago hecho por el CESIONARIO al CEDENTE de la cantided

acordada, que por la presents 5e declara haber recibido satisfactoriamente, los CEDENTES de
la lista siguiente;

{1} Nombre completo del Inventor: Juan PLANA-DURAN
Domicllio: Carer de les Costes de Simo sin, 17811 Santa Pau
(Girona),

Cludadanla: Espafia

(2 Nombre completo del Inventor: Rut VILA-QUINTANA
Domicilio: Carrer de Mulleres 11, 2n 2a, 17800 Olot
(Girona),

Cludadania: Espafia

(3) Nombre completo del Inventor: Jordi TARRES-CALL
Domiclllo: Passeig de la Generalitat, 21, 2n 1a, 17820 Banyoles
(Girona),

Espalfia
Cludadania: Espafla

(4) Nombre completo del Inventor: Mahesh KUMAR

DomiciBo: 2910 22™ Averwe North - Fort Dodge,
lowa 50501

Cludadanfa: United States of America

por la prasente Vendemos, Cedemos, y Transferimos el CESIONARIO

WYETH
5 Giralda Faros
Madison, New Jersey 07840

CesidnNusvaSolic-provisional.dot - Rev2/04  Pdg 1 of 4 Cealdn da Invencidn
Solicitud Provisional
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Rétulo No: AM101861 L1 Patente
y a Ios sucesoras, designados y representantes legales del CESIONARIO todos los
derachos, tiitios e intereses para los Estados Unidos y sus posesiones terrtoriales, y
para todos los paises extranjeros, Incluyendo todos los derechos para reclamar
prioridad, en y para la invencion titulada:

VACUNAS MULTIVALENTES CONTRA INFLUENZA AVIAR

las cuales se encuentran en: Solicitud US No. 80/818,707 radicada el 7 de Octubre de
2004

[verificar también sl se estdn cedlendo solicltudes axtranjeras)
X vy cualquier equivalente legal en cualquler pals extranjero,

La fecha de radicacién y nimero de solicitud de tal Solicitud US deben Insertarse arriba
cuando se conozcan, Incluyendo el derecho a reclamar prioridad, Incluyendo cada una
y todas las mejoras reveladas alll, y en y para todas las Conceslones de Patente
(Letters Patent) que se vayan a otorgar para dicha invencién, por la solicitud arriba o
por cualquier subsigulents radicacién provisional, no provisional, continuacién,
divisional, renovacién, o substituto de éata; y en cuanto a Concesiones de Patentes
{Letters Patent) , para cualquier re-amisién o re-examen de ésta.

El CEDENTE se compromete a no hacer ninguna casién, venta, contrato o gravamen
que pueda estar en conflicto con esta cesién.

El CEDENTE autoriza al CESIONARIO a hacer solicitudes y a recibir Conceslones de
Patente (Letters Patent) por concepto tal Invencién en cualquiera de los palses
mencionados, en su proplo nombre, 0 a nombre del CEDENTE.

El CEDENTE se compromete a y conviene en ejecutar o procurar cualquier otra saguridad
necesaria del titulo para tal Invencién y de cualquier Concesidn de Patents (Latters Patent) que
pueda ser consiguientemente olorgada; y, en cualquler momanto, a solicitud del CESIONARIO
testificar en cualquler interferancia, Iliglo, o actuacion procesal relaclonada; y a ejecutar todos
los papsies que ssan necesarios o deseables para perfeccionar el titulo a tal Invencidén o a
cuaiquler Conceslén de Patente (Lettars Patent) que pueda ser otorgada al CESIONARIO, sus
sucesores, cesionarios u ctros reprasantantes lagales; y, en cualquier momento, a solicitud y
costo del CESIONARIO, se compromete a ejecutar cualquler continuacién, continuacién
parcial, divisional, renovacidn o sustitucion pertinente de estos; y en cuanto a las Concesionas
de Patente (Letters Patent) y cualquier re-emision o re-examen de estas, o cualquier otra
solicitud adicional de Concesldn de Patentes para tal Invencion o parte de ella, tales sollcitudes
y cualquler Concesién de Patente (Letters Patent) son cedidas por la prasante al
CESIONARIO; y se compromete a hacer las declaraciones o testificacionas bajo juramento
requeridas, y todos los aclos legales que sean requisito para procurar éstas, sin compenaacién
adiclonal, pero a costa del CESIONARIO, sus sucesores, designados, o cualesquier otros
representantes legales.

El CEDENTE autoriza y solicita al Comisionado de Patentes emitir cada una y todas las
Conceslones de Patantes (Letters Patent) de los Estados Unidos para tal Invencién resultantes
de las solicltudes anteriorments mencionadas a eu CESIONARIO.

CaslénNuevaSolic-provisional.dot - Rev24  Pég2of4 Cesién de Invencion
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Rétulo No: AM101861 L1 Patenta

Fimado
Mahesh KUMAR Fecha Enero 21 de 2005

CERTIFICACION

En este dia, 21 de Enero de 2005 comparecid personalmente ante ml Mahesh KUMAR
a8 qulen yo conozco como la misma persona descrita y quien ejecutd el Instrumento

anterior y declant que &l habla ajecutado el mismo, a libre voluntad y para los efectos
astablecidos aqul.

Fimado
llegible
Notario Pablico
Sello: SELLO NOTARIAL
JULIE KOSTER
Sello Notarial - lowa
Comisién # 182602
MI comislén expira Sept 22, (llegible)

CesidnNuevaSolic-provisional.dot- Rev 2004  Pig 4 of 4 Caalén de Invencidn
Solicitud Provisional
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
BARBARA A KIELY

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
BARBARA A KIELY, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 13TH DAY OF MARCH 2007

BY: Bradley ' Abelow, NEW JERSEY TREASURER
NO. A285571

SEAL/STAMP: 10. SIGNATURE

RISl
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AM101861 L1

AFFIDAVIT

I, Michelle L. McGowan, Legalization Associate of Wyeth, do hereby certify that
the attached copy has been compared with the original Assignment (for U.S.S.N.
60/616,707 and any legal equivalent thereof in a foreign country, for the invention
entitled: “Multivalent Avian Influenza Vaccines™) dated January 21, 2005 from Mahesh
Kumar to Wyeth and that the said copy is a true copy of the original.

Dated this 26th day of February, 2007, at Madison, New Jersey, United States of
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MULTIVALENT AVIAN INFLUENZA VACCINES

FIELD OF THE INVENTION

The prasent invention relates to novel multivalent avian influenza vaccines
ussful for vaccinating susceptible avians in the face of an outbreak of dissase. The
invention also relates to new methods for preventing or ameliorating avian influenza
viral disease in poultry.

BACKGROUND OF THE INVENTION

Avian Influenza, also called "Al," is an acute and highly contagious viral
infection of chickens and other fowl. As an influenza virus, it is classified in subtypes
on the basis of antigen differences In the haemoaggiutinin (HA; also may be
abbrevisted as H) and neurcaminidase. (NA; also may be abbreviated as N)
molecules, which “reassort” or “mutate® from season to season. Because It
constantly mutates, vaccine preparation is difficuit due to the unpredictabliity as to
which sirain will reappear in subsequent seasons. The strains used for vaccine
preparation often do not reproduce under manufacturing conditions at a very fast
rats, so that waiting for an appearance of a particular straln, and then manufacturing
the comect vaccine to protect against the strain does not provide a viable option.
Typlcally, the epldemic of the particular strain wiil last for several months, and then
perhaps disappear for several years.

Eradication Is the principal method for controfling the disease in avians, without
obvious economic disadvantages, but if a vaccine with a fast onset of immunity could
be produced, such a-product would offer a viable alternative to mass slaughter of
entire flocks. ' _ .

The influenza viruses are known to be classifiable in the various A, B. C
topologies, according to the group antigen the viruses carmry. The influenza viruses of
the A, B. C types can be distinguished from one another on the basis of the antigen
differences that can be found In the viral nucleocapsid (NP) and matrix (M) proteins. -
In particutar, the A-type influena viruses can be classified into subtypes on the basis
of antigen differences in the haemoagglutinia (HA) and neurcaminidase (NA)

“1-
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molecules. Prasently nine subtypes of the neuroaminidase NA proteins, designated
NAt1 to NA 9, and fiteen different sublypes of the serum haemoaggiutinin HA
proteins, dasignated HA 1 to HA 15, have been identifled. In birds, viruses carrying
any of the various HA (or H) and NA (or N) subtypes have been Isolated.

HA is a viral surface glycoprotein comprising approximataly 560 amino acids
and representing 25 of the total virus protein. It is chiefly responsible of adheslon of
the viral particle to the host cell and of 25 its penetration into the latter in the early
stages of tha infection. Haernoaggtutinin, among the viral proteins, is the one that is
most subject to post- transiational rearangements. After the synthesis thereof has
been completed, the molecule follows the 5 exocytotic pathway of the host cell, in the
course of which HA-is folded, assembled in trimers and glycosylated. Finally it Is
cleaved into two subunits Hi and H2; this cleavage Is the key step in the activation of
the moleculs and in the acquisition of 10 the infective capacity by the virion.

It is well known, in fact, that the different composition of the cleavage sita,
conceming the basic amino acid residues, transiates into the capacity of the avian
influenza virus to produce localized, or symptomatic infections, or, vice versa,
generalized infections having a lethal outcome for many avian species. it has
therefore been suggested that this fact might influenza the organ-tropism, the host
specificity, as well as the pathogenicity of the virus. With respact to the pathogenicity
of the virus, strains with muitibase-site HA find proteases that cleave the HO
molecule, in the active form Hi and H2 in several cellular types thus giving rise to
multiple Infection cycles with a massive production of 25 infectious viral particles and
causing a generallzation of the infections in all of the districts within a short time
period (HPA} strains). The Infection will consaquently tum out to have an acute-
hyperacute course, with very high mortailty.

Neurcaminidase (NA) represents the second membrane glycoprotein of the
influenza A visuses. it is coded for by & gene (segment € of the virus RNA) of 1413
nuciectide length that codes for a 413 amino acid peptide. This piotein has at least
two important 10 functions: desiruction of the cellular receptor for the viral
haemoaggiutinin by cleaving between the silic acid molecule and the
haemoaggiutinin ltself. In this way it Is supposed to possibly ease the liberation of the
viral progeny by preventing the newly formed viral particies from accumulating along
the cell membrane, as well as promating the transportation of the virus through the

-2.
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mucus that Is present on the mucosal surface. NA moreover represents an important
antigen determinant that is subject to antigenic variations.

' There cumently exists a need In the art for avian influenza vaccines which
would provide a useful altemative to eradication of infected flocks. Such vaccines
would need o elicit a quick immune response in the vaccinated avian, and preferably

would enable vaccinated birds to be able to be differentiated from infected birds.

Bivalent or polyvalent influenza vaccines have been postulated to ba utilizable in the
so-called "DIVA" methods, where & vaccine is administered having an N different
from the strain being vaccinated against so as to provide a means of differentiating
vaccinated from infected birds. Published PCT WO 03/088453, whosa disclosure is
incorporated in Ib‘ entirety by reference, describes the DIVA tachnology, and some
representative vaccines ulilizable in the methods thereof. )

Combined or muitivalent vaccines offer a number of obvious advantages over
monovalent vaccines. One advantage of a multivalent vaccine Is that fewer vaccine
inoculations are required. A single preparation can be administered In one inoculation
and is effective against several diseases or strains of a single disease. As the range
of potential viral strains increases, the combination of vaccines becomes even more
mandatory In order to minimize the number of noculations. The decreased number of
inoculations needed when vaccines are combined would lkaly lead to an increased
compliance to the vaccination schedule. This in tum would likely lead to a resulting
increasa in vaccine coverage, which would ultimately lead $o better disease control.

An unexpected problem of combined vaccines is the recently identified
negative influsnce that one vaccine may have on another in a combination vaccine,
the so-called "antigen interference” effect. It has been found that when two existing
vaccines are simply mixed, one or both may lose their potency (Andre, F.E.,
"Development of Combined Vaccines: Manufacturers’ Viewpoint, ® Biologicals
22:317-321 (1984); Hadler, S.C., “Cost benefit of combining antigens,” Biologicals
22:415- 418 (1994); Gokdenthal. K, L, et al., "Overview - Combination Vaccines and
Simultaneous Administration. Past, Present, and Future.” in: Combined Vaccines and
Simultaneous Administration, Current Issues and Perspectives (Eds. Williams, J.C.,
et al.) The New York Academy of Sciences, New York, pp. 1 XkXV (1995); Clemens,
J., et al,, "Interactions between PRP-T Vaccine against Hemophilus influenzae Type
b and Conventional Infant Vaccines Lessons for Future Studies of Simultaneous
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Immunization and Combined Vaccines. "In: Combined Vaccines and Simulteneous
Administration. Current issues and Perspectives (Eds. Wiliams, J.C., et al.) The New
York Academy of Sclences, New York, pp. 255-268 (1995); Insel, R.A., "Potential
Alterations In Immunogenicity by Combining or Simultaneously Administering
Vaccine Component,”. in: Combined Vaccines and Simultaneous Administration.
Current issues and Perspectives (Eds. Willlams. J.C., et al.) The New York Academy
of Sciencas, New York, pp. 35-47 (1885)).

Unfortunately, it cannot always be predicted by the use of currently
established potency tests in the laboratory whether individual vaccine components
will retain their potency. For example, several independent studies reported that
when the Hib vaccine is combined with a whole cell pertussis vaccina there s no
interfarence between the two vaccines but when the Hib vaccine is combined with
acellular pertussis vaccines there is a substantial loas of the Hib immunogenicity. it
was shown that when Hib is combined with DTaP, it maintains its immunogenicity if
given at separate sites, while the iImmunogenicity is 5-15 times lower when the
vaccines administered combined at the same site. This unaxpected result confirns
that combining two existing vaccines mey not be a simple or routine process, and
such combination often gives very unpredictable results that are not detected during
the initial studies. The studies required to document non-interference oflen adds
several additional months or years of studies to document non-interference, and
suitabllity for use.

Bivalent avian Influenza vaccines have been avallable In the marketplace, such
as the vaccine known as Fluvac® marketed by Merial, but there still exists a need for
improved bivalent or polyvalent avian influenza vaccines which invoke a rapid
Immune response, and a higher titre response, and which can thus be utiized to
quickly protect birds in the face of an outbreak.

SUMMARY OF THE INVENTION

in one aspect, the invention is direcled to a vaccine composition which Is
effective in preventing or ameliorating avian influenza, and which can be utillzed in
DIVA technology, and which further has the advantages of providing a rapid onset of
Iimmune response, which comprises an HA/dose rats of greater than about 200
HA/dose, and mast preferably, in the range of about 250-300 HA/dose.
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Thus, the invention provides a vaccine composition comprising at least two
strains of avian influenza wherein the combined HA/dose Is greater than about 200
HA/dose, and preferably is about 250-300 HA/dose. The amount of the HA/dose of
sach of the avian influenza strains may vary, but is typically at least about 75
HA/dose, and most preferably is greater than about 128 HA/dose.

The particular avian influenza strains choeen for the bivalent or multivalent
vaccine of the present invantion are dependent upon the particular strain prevalent in
the are where the vaccine is 1o be administerad. Most preferably, one of the sirains
with have a HA subtype identical to the HA subtype of the prevalent or challenge
strain, and a differing N component 50 as to enable use of the DIVA technology. The
additional strains may be selected from other HA subtypes having an incidence in the
area to be treatad, again preferably with differing N subtype. '

As a further part of the invention there is provided a vaccine composition
which is effective (n preventing or ameliorating Avian Influenza Virus infection, which
comprises at least two inactivated strains of avian influenza virus, wherein the
combined haemoagglutinin (HA) total is at least about 200 HA/dose of the vaccine
composition, and wherein each of the strains prasents at least about 128 HA/dose,
and further wherein one of the strains has the same HA subtype as that of a
challenge virus, and wherein at least one of the strains has a different NA subtype
than the challenge virus.

Also provided herein is a method of prevanting or ameliorating an outbreak of
Avian influenza virus infection, which comprises administsring to a poultry member a
vaccine composition which contains at least two inactivated strains of avian influenza
virus, wherein the combined haemoaggiutinin (HA) total is at least about 200
HA/dose of the vaccine compasition, and wherein each of the strains presents at
least about 128 HA/dose, and further wherein one of the strains has the sames HA
subtype as that of a challenge virus, and wherein at least one of the strains has a
different NA subtype than the challenge virus.

There is also provided a vaccine composition which is effective In preventing
or ameliorating Avian Influenza Virus infection, which comprises at least iwo
inactivated strains of avian influenza virus, wherein the combined haemoaggiutinin
(HA) total is at least about 250 HA/dose of the vaccine composition, and wherein
each of the sirains presents at least about 150 HA/dose, and further. wherein one of
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the strains has the same HA subtype as that of a chaflenge virus, and wherein at
least one of the strains has a different NA subtype than the challenge virus, and also
wherein the composition contains two surfactants consisting essentially of sorbitan
oleate esters. '

These and other embadiments, features and advantages of the invention will
become apparent from the detailed description and the appended claims set forth
herein below.

DETAILED DESCRIPTION OF THE INVENTION
.In one aspect, the present Invention is direcied to novel polyvalent avian
influenza vaccines having a total HA content of greater than about 200 HA/dose.

“t‘.(\c?" .

The avian influenza Isolates useful for the vaccines of the present invention _

may be isolated using techniques available In the art. For example, tissue or serum
from infected chickens may be obtained from a commerclal brofler flock. The virus
may than be passaged in tissue or other sultable media to establish 2 master seed
virus. Further characterization by the skilled artisan may also ba undertaken using
available methods. The viruses may be Inactivated using available methods, such as
heat and chemical treatment, for axample.

in a further aspect herein, the invention also comprises a vaccine composition
containing at least two avian influenza strains.

The vaccine composition of the invention may be formulated using available
techniques, preferably with a pharmacologically acceptable camier. For example, In
one embodiment an aqueous formulation is contemplated. Such formulations utilize
water, saline, or phosphats or cther sultable buffers. In still another embodiment, the
vaccine compoaltion is prefarsbly s waterdn-oil or oll-in-water emuision. Also
contemplated are double emulsions, often characterized as water-in-oil-in-water
emuisions. The oil may heip o stabiiize the formutation and further function as an
adjuvant or enhancer. Suitable olls include, without limitation, white oll, Drakeoil,
squalane or squaiene, as well as other animal, vegetable or mineral olis, whether
naturally-derived or synthetic in origin.

In addition, the vaccine composition may contain other suitable adjuvants
avaliable In the at. These can include aluminum hydroxide and aluminum
phosphats, for example, as well as other metal salts.
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Additional axcipients may also be included in the vaccine composition, such as
surfactants or other wetting agents or formulation aids. Surfactants can include the
sorbitan mono-oleate esters (TWEEN® series), as well as the ethylene
oxide/propylene oxide block copolymers (PLURONIC® series), as well as others
available in the art. Other compounds recognized as stabilizers or preservatives may
also be included in the vaccine. These compounds include, without limitation,

" carbohydrates such as sorbitol, mannitol, starch, sucrose, dextrin or glucose and the

like, as well the preservative formalin, for example.

The vaccine composition may also be formulated as a dry powder, substantially
freé of exogenous water, which may then be reconstituted by an end user prior to
administration.

The vaccine composition is most preferably formulated utliizing killed or
inactivated virus. Also contemplated for use herein is a recombinant vaccine, which
axpresses the required HA protelns at the necessary level so as to provide a total HA
content of greater than about 200. '

The vaccine composition of the invention will preferably contain a8 minimum of

-about 200 HA total from its influenza viral components. In one embodiment of the

invention, the vaccine will contain about 128 HA/dose from each strain, and even
more preferably about 182 HA/dose from each strain, S

Other poultry antigens against other diseases may also be Included and
administered with the vaccine composition of the invention. For exampie, vaccine
antigens againgt chicken herpes virus, chicken anemia virus (CAV), Newcastle
Disease virus and Infectious Bronchitis (IB) virus, as well as reovirus antigens may
be included as part of the vaccine composition of the invention. One or more
reovirus antigens may be particularly preferred as part of the vaccine composition of
the invention.

The invention Is also directed to a method for inducing protaction agalnst
infection from avian influenza virus. The method Involves administering to a poultry
animal a vaccine composition containing at least two strains of avian influenza virus
with the combined HA content of greater than about 200 HA/dose, with 250 to 300
HA/dose belng particularly preferred.

The method of administration may be selecied by the skilled artisan. For
instance, the vaccine composition may be administered 1o post-hatch, young (few

@3
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days to several weeks old) chicks via drinking water, spraying or eye drops. /n ovo
administration is contemplated herein. For example, embryos may be inoculated,
usually at about day 18-18. Other methods wherein the vaccine composition of the
invention administered parenterally, subcutaneously, peritoneally, orally,
Intranasally, or by other available means, preferably parenterally, more preferably
intramuscularly, in effective amounts according to a schedule which may be
determined according to the time of anticipsted potential exposure to a carmrier of the
disease-causing Avian Influenza Virus, are also within the scope of the invention.

A dose is typlcally within the range of about 0.25 mL to about 2.0 mi per poultry
animal, mora prefarably about 0.5 mL to about 1.0 mL per animal. Thus, one, two or

.more doses are contemplated herein, with as few as possible being particularly

preferred.

As set forth above, the invention is directed o novel avian influenza vaccine
compositions and methoads for use thereof poultry. The term “pouliry” is intended to
encompass, without Bmitation, all commercially-bred poutiry animals, including
chickens, ducks, geese, turkeys, peafowl, bantam fowl, and the {ike.

EXAMPLES
The following exampies illustrate varlous prefarmed aspects of the invention, but
should not be construed as In any way limiting the full scope thereof.
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EXAMPLE 1
COMPOSITION OF THE PRODUCT (PER DOSE)
R 41
| Name of ingredient I Quantity I Function
Active ingredient{s)
Inactivatad Avian Influenza Virus z 128 HA active ingredient
H5NS Strain
AJCK/Iialy/22A/H5NS/1998 .
Inactivated Avian influenza Virus, 2 128 HA active ingredient
H7N1 Strain
A/CK/Maly/1087/H7N1/1889
Con ts e gdjuvants
Light Mineral Oil 230 mg adjuvant I
sorbitan sesquioleate (vegetable) 22.5mg emulsifier
} Polysorbate 80 (vegetable) 4.3 mg emulsifier
Constituents of the exciplents
Thiomersal 0.02mg preservative
Phosphate Buffered Saline Ad0.5ml diluent
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DEVELOPMENT PHARMACEUTICS

Strains included in POULVAC® i-Al H5N9, H7N1

The strains, Avian Influenza Virus HSNS and Avian Influenza virus H7N1,
for POULVAC Al H5NS, H7N1 were selected based on prevalence in the
field. Both strains ‘were supplied by the Instituto Zooprofilattico Sperimentale
delie Venazle (IZS), italy. Their efficacy has been demonstrated by sero
conversion of chickens.

Adjuvant included in POULVAC i- Al HSN9,H7N1

The adjuvant was chosen based on the well-established
immunostimulating effect of mineral ol emuisions, formulated as water in oil
(W/O) emulsion. A pharmaceutical grade light mineral oll (NF) Drakeol 5 is
used in the formulation.

in order to achieve a stable waterin-oll emulsion (W/O), It is necessary
to use surfactants. The surfactants Sorbitan Sesquioleate (vegetable), a
hydrophaobic surfactant, and Polysorbate 80 (vegetable), a hydrophilic
surfactant, were chosen because of their emulsifying properties. The use of a
combination of these surfactants has now been shown to result in a stable
emulsion.

Arlacel 83V Sorbitan sesquioleate, an equimolar mbdure of
monoesters and diesiers;

CAS number = 8007-43-9. It is used In the preparations of creams,
emuisions and ointments.

Tween 80V = Palysorbate 80 = Polyoxyethylene 20 sorbitan monooleate;

CAS number = 9005-65-6. It is used in the preparation of stable ofl-in-
water emulgions.

-10~
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Sorbitan esters like Arlacel 83V produce stable W/O emulsions but are
fraquenﬂ;'f used in combination with varying proportions of a polysorbate like
Tween 80V to produce a W/O emuision.

Both the Ariacel 83V and Tween 80V used to formulate the product are
of vegetable origin.

Dose Volume & Vaccination Schedule

The dose volume of 0.5 ml is common for use in the poultry industry.

POULVAC IF-A] H5NB, H7N1
Efficacy Based on Serological Studies

1. Bxploratory Dose Responge Study
An exploratory dose titration study was camried out to determine the antibody

response to varying antigen HA levels. Four experimental vaccines containing
antigen concentrations of 258, 128, 64 or 32 HA units were prapared and each one
was used to intramuscularly vaccinate 10 SPF chickens at two and four weeks of
age. A group of ten similar chickens were left unvaccinated as controls. Blood
samples were taken prior to each vaccination and two weeks, 6 weeks and 10 weeks
after the second vaccination to monitor the serology. Samples of sera were
ovaluated using a haemaggisdination inhibition (H!I tast) in house and were also
evaluated at the Istituto Zooprofilattico Sperimentale (1ZS) by Hi tsst.

The serological data showed that all blrds were seronegative against the two
avian influenza strains prior to vaccination and that all unvaccinated birds remained
seronegative throughout the study.

HSN9 Serological Results
Results obtained In our aboratories were generally higher than at the 1ZS but
were within 2-4 dilutions (see Table 1 below). Two weeks aftar the first vaccination
with vaccine containing 128 or 256 HA units all ten vaccinates had a titre of at least
16 Hl units (our data) and 4 Hl units (IZS). The second dose of vaccine induced a

-11-
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strong anamnestic response to HSNS in all chickens and two weeks later titres of at
least 64 HI units were seen in all birds receiving the higher titred vaccine.

H7N1 Serciogical Results
5 Results obtained in our laboratories were again generally higher than at the
IZS but the difference of 3 — 8 fold was greater than for HSNS. In any case, taking
the more conservative titres from the IZS results, it is clear that two weeks after the
first vaccination all chickens receiving vaccine with 128 or 256 HA units had a titre of
at least & il units. The second dose of vaccine induced a very strong anamnestic
10 response to H7N1 in all chickens and two weeks later titres of at least 512 HI units
were seen in all birds receiving the higher titred vaccine.

These results Iindicates that POULVAC Al H5NS, H7N1 can induce fitres
against HSNS and H7N1 above the leve! of 1:16 which is considered to be protective
15 by the European Council (Council Directive 82/40/EEC).

TABLE 1
Summary comparison of Hi titres betwsen Fort Dodge Veterinaria S.A. (FD)
and In Istituto Zooprofilattico Sperimentale delle Venezie (1ZSV)

20 HI geometric mean thers
HI titers
e ration | aa FENG N
FD 1ZsV FD Zsv
2w 1 1 1 1
aw 5.7 ~219 274.4 52
258 HAu for 6w 19108 388 8780 16108
each sUbtyPe | ow T35 PR 2744 PR
Taw 20 PR “168.9 PR |
2w 1 1 1 1
Aw 304 13 274.4 2 |
128 HAu for ow 831.8 256 4300 831.8
each aublype [— o 8.1 PR Z785 PR
7™ 50.8 PR 74.7 PR .
2w 1 1 1 1

-al2-
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aw 10.7 43 805 8
- | 84 HAufor ew 861 207.9 2786.9 338
each subtype 5w 23 PR 1114 PR
14w 343 “PR 64 PR
2w 1 1 1 1
aw 4.6 1.87 13 2.1
32 HAu for ow 4457 1114 2048 1576
8ach subtype —oa 348 PR = PR
14w 274 PR 47 ) PR
2w 1 1 1 ]
aw 1 1 1 1
Unveccinated 8w 1 1 1 !
10w 1 " PR 1 PR |
1aw 1 PR 1 PR

10

15

FD: HI TITERS OBTAINED IN FORT DODGE VETERINARIA S.A.

23Vv: HI TITERS OBTAINED IN /STITUTO ZOOPROFILATTICO SPERIMENTALE DELLE
VENEZIE

2 W: AGE AT FIRST VACCINATION AND BLEEDING

4 W: AGE AT SECOND VACCINATION AND BLEEDING

6 W: TWO WEEKS, 8 WEEKS, 10 WEEKS OR 14 WEEKS AFTER SECOND
VACCINATION AND BLEEDING

PR: Pending results .
For calculation purposes, If a serum had no titer, it was considered that it had a titer 1

2. Efficacy Study

The efficacy of POULVAC I-Al H5NS, H7N1 in chickens has been evaluated
by the following procedure.

110-A1-E-14-04. Twenty SPF chickens were vaccinated intramuscularly at
two weeks of age with a single dose of 0.5 ml formulatad at minimum fitre (128 HA
units) for both antigens. A second dosa of vaccine was given 3 weeks later when the
birds were 5 weeks of age. Twenty similar chickens were kept as unvaccinated
controls for comparison. Blood sampies wera taken prior to each vaccination and
three weeks after the second vaccination to monitor the serology. Samples of sera
were evaluated using a haemagglutination inhibition (Hi test) In-house and were also
evaluated at the istituto Zooprofilattico Sperimentale (IZS) by Hi test.

-13-
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The serological data showed that all birds were seronegative against the two
avian influenza strains prior to vaccination and that afl unvaccinated binds remained

seronegative throughout the study.

H5NS Serological Results

Results obtained at our laboratorias were generaily higher than at the IZS but
were within 2-4 dilutions (see table 2 below). Three weeks afier the first vaccination
all twenty vaccinates had a titre of at least 128 HA units (our data) and 64 HA units
(1IZ8). This indicates that a single dose of POULVAC |-Al HSNS, H7N1 can induce
titres against HSNO above the level of 1:18, which is considered to be protective by
the European Council {Council Directive 82/40/EEC). _

The second dose of vaccine induced a strong anamnestic response to HSN9
in all chickens and Is again Indicative that good protection will be seen against
chaflenge. .

H7N1 Serological Resuits

Results obtained at our laboratorias were again generally higher than at the
IZS but the difference of 3 — 8 fold was greater than for HSNO. It Is not yet known
why this difference in testing is 50 wide. In any case, taking the more conservative
fitras from the IZS results, it is clear that three weeks after the first vaccination all
twenty vaccinates had a titre of at least 128 HA unlts. This indicates that a single
dose of POULVAC Al HSNS, HTN1 can induce titres against H7N1 significantly
above the level of 1:168 which is considered to be protective by the European Council
(Councll Directive 92/40/EEC).

The second dose of vaccine induced a very strong anamnestic response to
H7N1 in all chickens and Is again indicative that good protection will be sean against
challenge.

TABLE 2
Summary comparison of Hl titres between Fort Dodge Veterinaria S.A. (FD) and in
istiiuto Zooprofilattico Sperimeniale delle Venezie (IZSV)

H! sxpressed as geometric mean titers

Age In Avian influenza subtypes

-14 -
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« NGATL
Antigen | weeks HSN® | . HIN{
concentration FD 125V FD ZSV |
2w 1 1 1 1
Group 1
Vaccinat 5w 374.8 163.1 955.4 304.4
8w 1351.2 588.1 14263.1 1782.9
2w 1 1 1 1
oow2 5w 1 3 1 1
8w 1 1 1 1

For calculation purposss, If a serum had no titer, it was consgidered that It had a titer
1.

COMPARATIVE EXAMPLE 2

For this example, reference is made to two published texts: Reference 1:
Capua et al., Developments of a DIVA (Differentiating infected from Vaccinated
Animals) Strategy Using a Vaccine Containing a Herterologous Neuraminidase for
the Control of Avian Influenze; Avian Pathology 32, 47-55 (2003); and Reference 2:
Eliis et al., Vacination of Chickens Against HSN1 Avian Influenza in the Faca of an
Outbreak Interrupts Virus Transmission. Reference 1 notes that birds vaccinated
with 2 doses of a competitor's vaccine H7N3 at age 2 and 4 weeks had serology at 6
weeks with a geomelric mean titre of 45 as measured by HI, with 11 out of 13 birds
achieving titres greater than 1:16 Hi (deemed to be protective). Birds vaccinated
once al 3 weeks of age with serology taken at week & showed a geometric titre of 19
as measured by Hl. In this case, only 8 out of 13 birds achieved Hl titres greater
than 1:16. In contrast, the H7N1 fraction resuits described herein are considerably
higher than this on both a single and double dose program. Reference 2 notes birds
vaccinated with 1 dose of another competitor’s influenza vaccine in birds ranging
from 56-06 days old. 15 days post vaccination, the geometric mean titre was 11.7 as
measured by Hi, with 32 out of 60 birds showing an H titre of 1:16 or greater. 22
days post vaccination, the geomstric mean titre was 33.9, as measured by Hi, with
49 out of 60 birds showing Hi titres of 1:16 or greater. The results obtained herein,
however, seem to demonstrate gmatl'sr efficacy.

EXAMPLE 3

-15.-
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POULVAC XXX EFFICACY TRIAL FOR PROPHYLACTIC VACCINATION IN
TURKEYS

EXECUTIVE SUMMARY OF RESULTS
General Information

5 e PERFORMED AT THE ISTITUTO ZOOPROFILATTICO S!'ERIMENT ALE
DELLE VENEZIE, PADOVA, ITALY WHICH IS OIE AND NATIONAL
REFERENCE LABORATORY FOR Al AND ND

¢ TRIAL WAS BASED ON PREVIOUS WORK BUT WAS DEVELOPED TO
TEST THE EFFICAY OF POULVAC XXX AS A TOOL FOR

10 PROFPHYLACTIC VACCINATION AGAINST:
-Re-emergence of a highly adapted virus
(A/Ty/1taly/8000/HTN3/2002)

-Introduction of s novel strain with a low degree of
adaptation to the domestic host (A/ty/Italy/HSN2/1980)

15 -Trial performed in chickens and turkeys with different
lafectious doses

-18-
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An7g
» VACCINATED WITH POULVAC XX, 0.SML/SC AT 8, 34, 60 DAYS OF AGE

¢ 4 EXPERIMENTAL GROUPS, 2 VACCINATED AND 2 UNVACCINATED
CHALLENGED 21 DAYS AFTER THIRD VACCINATION WITH 10‘EID/50

IN 100 UL/INTRANASALLY

5 - LPAI ARy/1ealy/8000/200/HTN3
LPAJ Aty/italy/ISN21980

e ONE GROUP OF UNVACCINATED CONTROLS

¢ SHEDDING (TRACHEAL AND CLOACAL SWABS COLLECTED ON DAYS
10 3,5,7,10,14,20), SEROLOGY AND CLINICAL SIGNS WERE EVALUATED

" METHODS
¢ VIRUS ISOLATION ACCORDING TO EU DIRECTIVE 92/40/EC

s HAEMAGGLUTINATION INHIBITION TEST ACCORDING TO EU
15 DIRECTIVE S240/EC

e REALTIME RT-PCR ACCORDING TO CATTOL1 ET AL., (2004), AVIAN
PATHOLOGY, 33(4), PP. 432-437.

e ANTIN ANTIBODY DETECTION TEST “DIVA”™ TEST ACCORDING TO
CAPUA ET AL., (2003) AVIAN PATHOLOGY 32 (1), 47-55

DEFINITIONS AND STATISTICAL TESTS

e INFECTION: COMBINATION OF VIROLOGICAL POSITIVITY BY RRT-
PCR (TRACHEAL OR CLOACAL) AND SEROCONVERSION AND
POSITIVITY TO “DIVA” TEST

-17-
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SEROCONVERSION: INCREASE OF AT LEAST 4 LOGS (PRE AND POST-
CHALLENGE TITER)

o COMPARISON OF SHEDDING BETWEEN VACCINATED AND
UNVACCINATED GROUPS: FISHER’S EXACT P

e COMPARISON OF PRE AND POST CHALLENGE TITERS:
NONPARAMETRIC SIGN TEST (PRE-POST WITHIN THE SAME GROUP)
AND WILCOXON (MANN-WHITNEY) TWO SAMPLES TEST
(COMPARISON BETWEEN THE INCREASE IN TITER AMONG
DIFFERENT GROUPS, IE TO ESTABLISH WHETHER THERE IS A
DIFFERENCE IN INCREASE IN TITER BETWEEN VACCINATED GROUP
AND UNVACCINATED GROUP FOLLOWING CHALLENGE)

RESULTS

TURKEYS H5N2 10* EID/50 CHALLENGE

15 1. COMPARISON BETWEEN THE INDICATORS OF ACHIEVEMENT OF

INFECTION BETWEEN VACCINATED VS UNVACCINATED BIRDS

FISHER'S EXACT P= 0.0005 (<0.01)

Posltive Negative Total
Vaccinated 1 [+ 10
Unvaccinated ) 1 10

-18-
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2. COMPARISON BETWEEN SHEDDING LEVELS (CLOACAL AND TRACHEAL
SWABS) IN VACCINATED VS UNVACCINATED BIRDS

FISHER’S EXACT P= 0.0005 (<0.01)

5 Significant: in vaccinated birds shedding levels were significantly lower
an un inated birds

Vaccinated
Unvaccinated

98 140
69 128

Positive Negative Total
44
57

10 3.COMPARISON BETWEEN HI TITER PRE AND FOST CHALLENGE IN
VACCINATED VS UNVACCINATED BIRDS

NONPARAMETRIC SIGN TEST:
UNVACCINATED: H5N2 : P = 0.0039 (<0.01); HSNY: P = 0,0039 (<0.01)
VACCINATED: H5N2 : P = 0.1797 (>0.05); HSN9: P = 0.0039 (<0.01)

15
nificant: In va irds the rise In serologic titer challen

virus |s not significant in the unvaccinated birds Instead there was a
slgnificant rise in titer,

" Prochalienge ~Pustchallenge Prechailenge | Postchaienge
H5N2 HEN2 H5N® H5N®D
Vaccinated 12 98 80 69
Unvaccinated 0 X3 0 82

©=18-
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5 TURKEYS H7N3 10*EID/S0 CHALLENGE

1.COMPARISON BETWEEN THE INDICATORS OF ACHIEVEMENT OF
INFECTION BETWEEN VACCINATED VS UNVACCINATED BIRDS

FISHER'S EXACT P= 0.0001 (<1.01)

10

Positive Negative Total
Vacdnated 1 9 10
Unvaccinated ] 1 10

15

2.COMPARISON BETWEEN SHEDDING LEVELS (CLOACAL AND TRACHEAL
SWABS) IN VACCINATED VS UNVACCINATED BIRDS

20 FISHER'S EXACT P= 0.0000 (<0.01)

n"079
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Nrge
Positive Negative Total
Vaccinated 21 119 140
Unvaccinated 83 63 126

3. COMPARISON BETWEEN HI TITER PRE AND POST CHALLENGE IN
VACCINATED VS UNVACCINATED BIRDS

5 _ NONPARAMETRIC SIGN TEST:
UNVACCINATED: H7N] : P = 0.0039 (<0.01); H7N3: P = 0.0039 (<0.01)

VACCINATED: H7N1 : P = 0.0020 (<0.01); H/N3: P = 0.0215 (<0.05)

10 Non Significant: in vaccinated birds there was a significant rise jp
rologic thter to the challenge virus comparable to the one d in

the unvaccinated birds.

15
—_— S g e
HTN1 H7N1* HINS HTNS
Vaccinatad 84 108 53 71 |
Unvaccinated ) ) ) 88 |

*log 2

“The higher serologic reactivity with the H7N1 virus is to be atiributed to the
particular strain of virus. In order to assess significance the tier of the challenge virus
20  must be considered.

-21-
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CONCLUSIONS - TURKEYS

. POULVACXXXIN A 3 SHOT FROGRAMME IS ABLE TO:

5 > Significantly reduce unmber of infected birds, shedding and clinical
signs with a 10° EID/30 challenge of an H7N3 strain endemic to the
Italian turkey population

> Significantly reduce the number of infected birds and shedding with 10*
EID/S0 challenge of an HSN2? strain selected to mimic 2 novel
10 introdaction

e PROPHYLACTIC VACCINATION IN TURKEYS HAS RESULTED IN A
LOWER SUSCEFTIBILITY OF THE GROUP TO EXPERIMENTAL
INFECTION AND IN SIGNIFICANTLY LOWER SHEDDING LEVELS

16
EXAMPLE 4

Poulvac XXX efficacy trial for prophylactic vaccination in chickens
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EXECUTIVE SUMMARY OF RESULTS nonea

General information

» PERFORMED AT THE ISTITUTO ZOOPROFILATTICO SPERIMENTALE
S DELLE VENEZIE, PADOVA, ITALY WHICH IS OIE AND NATIONAL

REFERENCE LABORATORY FOR Al AND ND

¢ TRIAL WAS BASED ON PREVIOUS WORK BUT WAS DEVELOPED TO
TEST THE EFFICAY OF POULVAC XXX AS A TOOL FOR

10

PROPHYLACTIC VACCINATION AGAINST:
-Re-emergence of a highly adapted virus

(A/Ty/1taly/8000/H7N3/2002)

-Introduction of a mnovel strain with a low degree of

adaptation to the domestic host (A/ty/Italy/HSN2/1980)

-Trial performed In chickens and turkeys with different

15 infections doses

A

TRIAL

CHICKENS

» VACCINATED WITH POULVAC XX, 0.5SML/IM AT 2 AND 5 WEEKS OF

AGE

o 4 EXPERIMENTAL GROUPS, 2 VACCINATED AND 2 UNVACCINATED
CHALLENGED 21 DAYS AFTER SECOND VACCINATION WITH 10*

EID/50 IN 100 UL/INTRANASALLY
“LPAI Aty/Tuly/S080200HTNG
“LPA] ARy/italy/HSN2/1980

ONE GROUF OF UNVACCINATED CONTROLS

* SHEDDING (TRACHEAL AND CLOACAL SWABRBS COLLECTED ON DAYS
3,5,7,10,14,20), SEROLOGY AND CLINICAL SIGNS WERE EVALUATED
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METHODS
¢ VIRUS ISOLATION ACCORDING TO EU DIRECTIVE 92/40/EC

* HAEMAGGLUTINATION INHIBITION TEST ACCORDING TO EU
DIRECTIVE 92/40/EC

¢ REALTIME ET-PCR ACCORDING TO CATTOLI ET AL., (2004), AVIAN
PATHOLOGY, 33(4), PP. 432-437.

° ANTI N ANTIBODY DETECTION TEST “DIVA” TEST ACCORDING TO
CAFPUA ET AL., (2003) AVIAN PATHOLOGY 32 (1), 47-55

DEFINITIONS AND STATISTICAL TESTS

e INFECTION: COMBINATION OF YIROLOGICAL POSITIVITY BY RRT-
PCR (TRACHEAL OR CLOACAL) AND SEROCONVERSION AND
POSITIVITY TO “DIVA® TEST

e SEROCONVERSION: INCREASE OF AT LEAST 4 LOGS (PRE AND POST-
CHALLENGE TITER)

s COMPARISON OF SHEDDING BETWEEN VACCINATED AND
UNVACCINATED GROUFS: FISHER'S EXACT P

o COMPARISON OF PRE AND POST CHALLENGE TITERS:
NONPARAMETRIC SIGN TEST (PRE-POST WITHIN THE SAME GROUP)
AND WILCOXON (MANN-WHITNEY) TWO SAMPLES TEST
(COMPARISON BETWEEN THE INCREASE IN TITER AMONG
DIFFERENT GROUPS, IE TO ESTABLISH WHETHER THERE 1S A
DIFFERENCE IN INCREASE IN TITER BETWEEN VACCINATED GROUP
AND UNVACCINATED GROUP FOLLOWING CHALLENGE)
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RESULTS 904
1. COMPARISON BETWEEN THE INDICATORS OF ACHIEVEMENT OF
5 "INFECTION BETWEEN VACCINATED VS UNVACCINATED BIRDS
FISHER’S EXACT P= 0.0433 (<0.05)
nifi In vaccina birds | nw ac
Positive Negative Total |
Vaccinated 0 10 10
Unvaccinated 4 6 10

10

2. COMPARISON BETWEEN SHEDDING LEVELS (CLOACAL AND TRACHEAL
' SWABS) IN VACCINATED VS UNVACCINATED BIRDS

FISHER’S EXACT P= 0.0008 (<0.01)

Positive Negative “Total
Vaccinated 0 140 140
. Unvaccinated 10 130 140
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3.COMPARISON BETWEEN HI TITER FRE AND POST CHALLENGE IN
VACCINATED VS UNVACCINATED BIRDS

NONPARAMETRIC SIGN TEST:

UNVACCINATED: H5N2 : P = 0.0078 (<0.01); HSN9: P = 0,0078 (<0.01)

VACCINATED: H5N2 : P = 0.4531 (>0.05); HSNY: P = 0.6875 (>0.05)

Signifi Al | ccinated birds the rise In serol r challen
virys |a not nifi | was n
nvaccin ird: tead there lgnificant ri titer.
Prechelisngs Postchalenge Prachalienge [ Postchaenge
H5N2 HSN2 H5NS HSN9
Vaccinsted 8.0° 9.6 7.7 85
Unvaccinated ) 41 0 g
rlog 2
CHICKENS HZN3 10° EID/S0 CHALLENGE

1.COMPARISON BETWEEN THE INDICATORS OF ACHIEVEMENT OF
INFECTION BETWEEN VACCINATED VS UNVACCINATED BIRDS

FISHER'S EXACT P=0.0015 (<0.01)

Significant: s | on ot
Posltive Negative Total
Vaccinated 0 10 10
Ur_waeclnatad 7 3 10
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2.COMPARISON BETWEEN SHEDDING LEVELS (CLOACAL AND TRACHEAL
SWABS) IN VACCINATED VS UNVACCINATED BIRDS

FISHER’S EXACT P=0.0000 (<0.01)

5 Significant: in vaccin birds shedding level significantly |
than unvaccinated birds — ion was not achl
Positive Negative Total
Vaccinated 2 138 140
Unvaccinated 25 115 140

3. COMPARISON BETWEEN HI TITER PRE AND POST CHALLENGE IN

..10 VACCINATED VS UNVACCINATED BIRDS

NONPARAMETRIC SIGN TEST:
UNVACCINATED: HYN1 : P =0.0020 (<0.01); H7N3: P = 0.0020 (<0.01)

VACCINATED: H7NI : P = 0.0020 (<0.01); H7N3: P = 1.0000 ©0.05)

ismm_ww_ugm_

3

n titer.
~ Prechallenge Postchallenge " Prechallange | Postchallenge
HIN1 H7N1® H7N3 H7N3
Vaccinated 84 108 6.1 8.1
Unvaccinsied 0 ' ] 0 35
20 “*log2
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*The higher serologic reactivity with the H7N1 virus is to be attributed to the
particular strain of virus. in order to assess significance the tier of the challenge virus
must be conskiered. .

§ CONCLUSIONS - CHICKENS -

» POULVACXXXIN A 2 SHOT PROGRAMME IS ABLE TO

> Prevent infection with 10° ETID/50 of an H7N3 strain endemie to the
Italian turkey population

10 > Prevent Infection with 10° EID/50 of sn H5N2 strain selected to
mimie a novel introduction

o PROPHYLACTIC VACCINATION IN CHICKENS HAS FREVENTED THE
ESTABLISHMENT OF ACTIVE INFECTION IN CHICKENS

15

While the invention has been described in each of its various embodiments, it is
expacted that certain modifications thereto may be undertaken and effectad by the
person skilled In the art without deperting from the true spirit and scope of the

20 invention, as set forth in the previous description and as further embodied in the
following daims.
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1. A vaccine composition which Is effective in preventing or ameliorating
Avian Influsnza Virus infection, which comprises at least two inactivated strains of
avian influenza virus, wherein the combined haemoagglutinin (HA) total is at lsast
about 200 HA/dose of said vaccine composition, and wherein each of said strains
presents at least about 128 HA/dose, and further wherein one of said straina has the
same HA subtype as that of a challenge virus, and wherein at least one of said
strains has a different NA subtype than said challenge virus.

S CLAIM

2. The vaccne composilion of daim 1, further comprising
pharmacologically acceptable carrier.

3. The vaccine composition of claim 2, further comprising at least one
additional pouitry antigen,

4. The vaccine composition of claim 3, wherein said carrier is at least one
member selectad from the group consisting of aqueous carriers and emulsions.

5. The vaccine composition of claim 4, whereln said-carrier is a water-in-oll
emuision,

8. The vaccine compasition of claim 5, whereln sald emuision comprises at
least two surfactants.

7. The vaccine composition of claim 8, whereln sald surfactants are selected
from the group consisting of sorbitan oleate esters and ethylene oxide/propylene
oxide block copolymaers.

8. The vaccine composition of claim 7, wherein said emulsion comprises at
least two sorbltan oleate esters.

9. The vaccine composttion of claim 8, whereln said estars are TWEEN® 80
and sorbitan sesquicleate ester.

10. The vaccine composition of claim 1, wherein said antigen is seladnd from
the group consisting of virus antigens which are Inactivated in a8 water bath.

-29-
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11. A method of preventing or amefiorating an outbreak of Avien Influenza
virus infection, which comprisas administering fo a poultry member a vaccine
composition which comprises at least two inactivated strains of avian influenza virus,
wherein the combined haemoaggiutinin (HA) total is at least about 200 HA/dose of
sald vaccine composition, and wherein each of sald strains presents at least about
128 HA/dose, and further wherein one of said strains has the same HA subtype as
that of a challenge virus, and wherein at least one of sald strains has a different NA
subtype than said challenge virus.

12.The method of clsim 11, whereln said vaccine composition is
administered via drinking water or apmylng.

13. The method of claim 11, wherein sald dose is within the range of about
0.25 mL to 2.0 mL per pouitry member.

14. The method of claim 13, wherein said vaccine is administered in no more
than one dose.

15. A vaccine composition which Is effeclive in preventing or ameliorating
Avian Influenza Virus infection, which comprises at lsast two inactivated strains of
avian Influenza virus, wherein the combined haamoaggiutinin (HA) total Is at least
about 260 HA/dose of sald vaccine composition, and wherein each of said strains
prasents at least about 150 HA/dose, and further wherein one of said strains has the
sams HA subtyps as that of a challenge virus, and wherein at least one of said
strains has a different NA subtype than said challenge virus, and also wherein said
composition contains two surfactants consisting essentlally of sorbitan oleats estars.

16. The composition of claim 15, wherein said surfactants are TWEEN® 80
and scrbitan sesquioleats ester.

17. The composition of claim 15, wherein each of sald strains presents about
192 HA/dose.

18. The composition of claim 15, wherein said composition results in a
geometric mean fitre of greater than about 33.9 at about 22 days post-inoculation,

. b
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with greater than about 48 out of 60 poultry members having an Hl titre of at least
about 1:16.

19. The composition of claim 15, wherein said strains are identified as HSN9
and H7N1, respectively.

5 20. The composition of claim 15, wherein the total HA/dose Is at least about
300.

-31-
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VACUNAS MULTIVALENTES CONTRA LA INFLUENZA AVIAR

CAMPO DE LA INVENCION

La presente invencién =se relaciona con  vacunasg
multivalentes contra la influenza aviar (Gtiles para vacunar
aves susceptibles frente a un brote de 1la enfermedad. La
invencién también se relaciona con nuevos métodos para impedir
y mejorar la enfermedad viral de la influenza aviar en 1las

aves de corral.

ANTECEDENTES DE LA INVENCION

La influenza aviar también llamada “AI", es una infeccién
viral aguda y altamente contagiosa de los polloe y de otras
aves. Como un virus de la influenza, eate Be clasifica en
subtipos Bobre la base de diferencias de antigeno en 1la
hemoaglutinina (HA; también se puede abreviar como H)}) y la
neurcaminidasa (NA; también se puede abreviar como N), 1las
cuales “se reafirman” o “*mutan” de tiempo en tiempo. Debido a
que esta muta constantemente, la preparacién de la vacuna es
diffcil debido a 1lo impredecible en cuanto a qué cepa
reapareceri en la siguiente estacién. Las cepas usadas para la
preparacién de la vacuna frecuentemente no se reproducen bajo

condiciones de fabricacién a una velocidad muy rdpida, de modo
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que esperar a la aparicién de una cepa particular, y luego
fabricar la vacuna correcta para protegerse contra la cepa no
suministra una opcién viable. Tipicamente, la epidemia de una
cepa particular durard varios meses, y entonces quizés

desaparece durante varios afios.

La erradicaciébn ee el método principal para controlar la
enfermedad en las aves, con las obvias desventajas econSmicas,
pero 8i se pudiera producir una vacuna con un r&pido inicio de
inmunidad, tal producto ofreceria una alternativa wviable al

sacrificio en masa de todo el grupo de aves.

Los virus de la influenza se conocen y clasifican en
diversas topologias A, B, C, de acuerdo con el grupo de
antigeno que el virus porta. Los virus de la influenza de los
tipos A, B, C se pueden distinguir uno del otro con base en
las diferencias de antigeno que se rpueden encontrar en los
nucleocépsidos viraleas (NP) y las proteinas de matriz {(M). En
particular, los virue de 1la influenza tipoc A se pueden
clagificar en subtipos 8sobre la base de diferencias de
antigeno en las moléculas de hemoaglutinina (HA) Y
neurcaminidasa (NA). Actualmente nueve subtipos de las
proteinas de neurcaminidasa NA, designadas NAl1l hasta NA9, y
quince subtipos diferentes de las protelinas del sueroc de la

hemecaglutinina (HA), designadas como HAl hasta HAl5, se han
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identificado. En aves, los virus que portan cualquiera de los

varios subtipos HA (o H) y NA o (N) se han aislado.

El HA es una glicoproteina de superficie viral que
comprende aproximadamente 560 aminodcidos y representa el 25%
de la proteina de virus total. Es principalmente responsable
por la adheaién de la particula viral a la célula hospedadora
y de su penetracién en esta Gltima en etapas tempranas de la
infeccién. La hemoaglutinina, entre las proteinas virales, es
una que estid mis sujeta a reacondicionamientos post-
traduccionales. Después de que la sintesis de la misma se ha
completado, la molécula sigue el trayecto exocitético de 1la
célula hospedadora, en el cursc de la cual el HA se dobla,
ensambla en trimeros y 8e glicosila. Finalmente esate es
dividido en dos subunidades HI y H2; esta divisién es la etapa
clave en la activacién de la molécula y en la adquisicifn de

la capacidad infectiva por el viriém.

Es bien conocido, de hecho, que la composicidn diferente
del sitio de divieién, c¢on respecto a 1los residuos de
aminofcido baesicos, se traduce en la capacidad del virus de la
influenza aviar para producir infecciones localizadas, o
sintomdticas, o viceversa, infecciones generalizadas que
tienen un resultado letal para muchas especies de aves. Por lo

tanto se ha sBugerido que este hecho puede influir el
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organotropismo, la especificidad del anfitrién, lo mismo que
la patogenicidad del wvirus. Con reapecto a la patogenicidad
del wvirus, las cepas con s8itios multibase HA encuentran
proteapas que dividen la molécula HO, en la forma activa Hi y
H2 en diversos tipos celulares dando inicio asf a cicloa de
inducecifn miltiples con una produccién masiva de 25 particulas
virales infecciosas y causando una generalizacién de las
infecciones en teodos los distritos dentro de un corto periodo
de tiempo (cepa HPAI). La infeccién consecuentemente tendr& un

curso agudo-hiperagudo, con una mortalidad muy alta.

La neurcaminidasa (NA) representa la segunda
glicoproteina de membrana de los virus de la influenza A. Esta
se codifica por un gen (segmentos 6 del ARN del viruas) de una
longitud de 1413 nuclebtidos que codifican para un péptido de
413 aminodcideos. Esta proteina tiene por 1lo menos dos
funciones importantes: la destruccién del receptor celular
para la hemoaglutinina wviral al dividirse entre una molécula
de &cido siflico y la hemoaglutinina misma. De esata manera se
supone que hay facilidad posiblemente de liberacién de 1la
progenie viral al impedir que se formen nuevas particulas
virales de la acumulacién a lo large de la membrana celular,
lo mismo que promover el transporte del virus por el moco que-

estd presente en la superficie mucosal. El NA representa
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ademis un determinante de antigeno impc;rtante que estd sujeto

a variaciones antigénicas.

Existe actualmente una necesidad en 1la técnica de
encontrar vacunas contra 1la influenza aviar que pudieran
suministrar una alternativa Gtil a la erradicacién de las aves
infectadas. Tales vacunas necesitarian producir una respuesta
inmune r&dpida en 1las aves vacunadas, Yy preferiblemente
permitirian a 1las aves vacunadas ser capaces de ser
diferenciadas de las aves infectadas. Las vacunas bivalentes o
polivalentes de la influenza sidote han postulado para ser
utilizables en los métodos llamados “DIVAY, en donde se
administra una vacuna que tiene un N diferente de la cepa
contra la cual estd siendo vacunada de modo que se suministre
un medio para diferenciar las aves vacunadas de las
infectadas. La publicacién PCT WO 03/086453, cuya divulgacién
se incorpora en su totalidad aqui como referencia, describe la
tecnologia de DIVA, Yy algunase vacunas representativas

utilizables en los métodos de la misma,

Las vacunas combinadas o multivalentes ofrecen un nfimero
de ventajas obvias sobre las vacunas monovalentea. Una ventaja
de una vacuna multivalente es que B8e requieren menos
inoculaciones de la vacuna. Una preparacién {inica puede ser

administrada en una sola inoculacién y es efectiva contra
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varias enfermedades o cepas de una f(inica enfermedad. A medida
que el rango de cepas virales potencialea se incrementa, la
combinacifn de las vacunas se vuelve ailin mis obligatoria para
poder minimizar el nfimero de inoculaciones. El niimero reducido
5 de inoculaciones necesarias cuando se combinan vacunas podrian
conducir posiblemente a un aumento de logroa del programa de
vacunacién. Esto a 8u vez llevaria posiblemente a un
incremento resultante en el cubrimiento de la wvacuna, lo que
en Gltimas llevaria a un mejor control de la enfermedad.
10
Un problema inesperadc de las vacunas combinadas es la
influencia negativa recientemente identificada que una vacuna
puede tener en otra o en una combinacién de vacunas el efecto
llamado *“interferencia de antigeno”. Se ha encontrado que
15 cuando dose vacunas que existen son simplemente mezcladas, una
o ambase pueden perder su potencia (Andre, F.E., "Development
of Combined Vaccines: Manufacturers' Viewpoint," Biologicals
22:317-321 (1994); Hadler, S5.C., "Coat benefit of combining
antigens," Biologicals 22:415-418 (1994); Goldenthal. K, L.,
20 et al., "Overview - Combination Vaccines and Simultaneous
Administration. Past, Present, and Future." En: Combined
Vaccines and Simultaneous Administration, Current Issues and
Perspectives (EBds. Williams, J.C., et al.) The New York
Academy of Sciences, Nueva York, pp. 1 XI-XV (1995); Clemens,

25 J., et al., "Interactions between PRP-T Vaccine against
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Hemc;philus influenzae Type b and Conventional Infant Vaccines
Lespons for Future Studies of Simultaneocus Immunization and
Combined Vaccines. "En: Combined Vaccines and Simultaneous
Administration. Current Isgsues and Perspectives {Eds.
Williama, J.C., et al.) The New York Academy of Sciences,
Nueva York, pp. 255-266 (1995); 1Insel, R.A., "Potential
Alteratione in Immunogenicity by Combining or Simultaneously
Administering Vaccine Component". En: Combined Vaccines and
Simultaneous Admipistration. Current Issues and Perspectives
(Eds. Williams. J.C., et al.) The New York Academy of

Sciences, Nueva York, pp. 35-47 (1995)).

Desafortunadamente, no siempre se puede predecir mediante
el uso de ensayos de potencia actualmente establecidos en el
laboratorio B8i 1los componentes individuales de 1la +vacuna
retendr&n su potencia. Por ejemplo, diverscs estudios
independientes informaron gue cuando la vacuna Hib se combina
con una vacuna completa de células pertussis no hay
interferencia entre las dos vacunas pero cuando la vacuna Hib
se combina con +vacunas acelulares de pertussis existe una
pérdida sustancial de la inmunogenicidad del RBib. Se ha
mostrado que cuando el Hib se combina con DTaP. Este mantiene
su inmunpgenicidad Bi se da en sitios separados, mientras que
la inmunogenicidad es disminuida entre 5 a 15 veces cuando las

vacunas administradas combinadams se dan en el mismo sitio.
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Este resultado inesperado confirma que combinar doas vacunas
existentes pueden no ser un procesco simple o de rutina, y tal
combinacién frecuentemente da resultados bastantes
impredecibles que no s8e detectan durante los estudios
iniciales. Los estudios se requieren para documentar la no
interferencia, frecuentemente agregan meses o afios adicionales
a los estudios de documentacién de no interferencia, y la

adecuabilidad para su uso.

Las vacunas de la influenza aviar divalentes, han estado
disponibles en el mercado, tales como las vacunas conocidas
como Fluvac® comercializada por Merial, pero todavia existe
una necesidad de vacunas contra la influenza aviar divalentes
o polivalentes mejoradas, que invogquen una respuesta inmune
ridpida, y una respuesta de mis alto tfitulo, y que por lo tanto
gean utilizadas para proteger répidamente las aves frente a un

brote de la enfermedad.

RESUMEN DE LA INVENCION

En un aspecto, la invencién se dirige a una composicién de
vacuna que es efectiva para prevenir o mejorar la influenza
aviar, y que se puede utilizar en la tecnologia de DIVA, y que
ademfs tiene las ventajas de suministrar un inicic répido de

la respuesta inmune, lo que comprende una rata de HA/dosis
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mayor a 200 HA/dosis, mi&s preferiblemente por lo menos cerca

de 256 HA/dosis, y mis preferiblemente en el rango entre 250-

300 HA/dosis, y alin mis deseablemente entre cerca de 256-300

HA/dosis. También se ha contemplado tener por lo menos 300

HA/dosis en la composicién de vacuna de la invencién.

Asi, la invencién suministra una compoeicién de vacuna que
comprende por lo menos dos cepas de influenza aviar en donde
la HA/dosis combinada es mayor a cerca de 200 HA/dosis, més
preferiblemente por lo menos cerca de 256 HA/dosis, vy
preferiblemente esta en cerca de 250 a 300 HA/dosis, més
preferiblemente cerca de 256 a 300 HA/dosis. La cantidad de la
HA/dosis de cada una de lae cepas de influenza aviar puede
variar, pero tipicamente estd por lo menos cerca a 75
HA/dosis, y mie preferiblemente es mayor a cerca de 128

HA/dosis.

Las cepas de influenza aviar particulares escogidas para
la vacuna bivalente o multivalente de la presente invencién,
son dependientes de la cepa particular prevalente en el &rea
en donde la vacuna va a ser administrada. M&e preferiblemente,
una de las cepas tendri un subtipo de HA idéntico al subtipo
-de HA de la cepa prevalente o inoculada y un componente N
diferente de modo que permita el uso de la tecnclogia de DIVA.

Las cepas adicionales pueden 8ser seleccionadas de otros
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subtipoa HA que tengan una incidencia en el &rea que va a ser
tratada, nuevamente preferiblemente con un subtipo N

diferente.

Como wuna parte adicional de la invencidén se ha
suministrado una composicién de vacuna que es efectiva para
prevenir o mejorar la infeccién del virus de la influenza
aviar, que comprende por lo menoe dos cepas inactivadas de
virus de 1la influenza aviar, en donde la hemoaglutinina
combinada (HA) total es de por lo menos cerca de 200 HA/dosis
de la composicién de la vacuna, preferiblemente por lo menos
cerca de 256 HA/dosis, y en donde cada una de las cepas
presentes en por lo menos cerca de 128 HA/dosia vy
adicionalmente en donde una de las cepas tiene el mismo
gubtipo de HA que el virus provocador, y en donde por lo menos
una de las cepas tiene un subtipo NA diferente al del virus

provocador.

También se ha suministrado aquf un método para impedir o
mejorar un brote de la infeccién del virus de la influenza
aviar, que comprende administrar a un miembro de las aves una
composicién de wvacuna que contiene por lo menos dos cepas
inactivadas del virus de 1la influenza aviar, en donde la
hemoaglutinina combinada (HA) total es de por lo menos cerca

de 200 HA/dosis de la composicién de vacuna, preferiblemente
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cerca de 256 HA/dosis, y en donde cada una de las cepas
presentes estf& en por lo menos cerca de 128 HA/dosis, vy
adicionalmente en donde una de las cepasa tiene el mismo
subtipo HA gque el del virus provocador, y en donde por 1lo
menos una de las cepas tiene un subtipo NA diferente al del

virus provocador.

También se ha suministrado una composicién de vacuna que es
efectiva para prevenir ¢ mejorar la infeccién del virus de la
influenza aviar, que comprende por 1lo menos dos cepas
inactivadas del virus de 1la 1nfluenza aviar, en donde 1la
hemoaglutinina combinada (HA) total es de por lo menocs cerca
de 250 HA/dosis de la composicién de vacuna y en donde cada
una de las cepas presenta por lo menos cerca de 150 HA/dosis y
adicionalmente donde una de las cepas tiene el mismo subtipo
HA que el del virus provocador, y en donde por lo menocs una de
las cepae tiene un subtipo NA diferente al del virus
provocador, y también en donde la composicién contiene dos
tenscactives éue consiste esencialmente de é&ésteres de Sorbitén

oleato.

Estas y otras modalidades, caracteristicas y ventajas de la
invencién serfin mds evidentes a partir de 1la descripcién
detallada y de las reivindicaciones adjuntas que se eatablecen

aquf adelante.



10

15

20

25

AM101861 PCT 12

R AU

DESCRIPCION DETALLADA DE LA INVENCION

En un aspecto, la presente invencién se dirige a vacunas
polivalentes contra la influenza aviar que tienen un contenido
total de HA mayor que cerca de 200 HA/dosis y por lo menos
cerca de 256 HA/dosis con un rango preferido entre cerca de
256 a 300 HA/doeis. Es adicionalmente parte de la invencién,

tener por lo menos cerca de 300 HA/dosis.

Aislados de la influenza aviar ftiles para las vacunas de
la presente invencién se pueden aislar usando técnicas
disponibles en el arte. Por ejemplo, ee pueden obtener tejido
0 suero de pollos infectados de 1las aves para asaderos
comerciales. El virus se puede pasar entoncee en el tejido u
otro medio adecuado para establecer un virus de semilla
maestra. La caracterizacién adicional por aquellos versados en
la técnica puede también ser llevada a cabo usando los métodos
disponibles. Los virus se pueden inactivar usando métodos
disponibles, tal como tratamiento por calor o tratamiento

quimico, por ejemplo.

En un asepecto adicicnal aqui, la invencién también
comprende una composicién de vacuna que contiene por lo menos

dos cepas de la influenza aviar.
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La composicién de la vacuna de la invencién se pueden
formular utilizando técnicas disponiblea, preferiblemente con
un vehiculo farmacolSgicamente aceptable. Por ejemplo, en una
modalidad se contempla una formulacién acuosa. Tales
formulaciones utilizan agqua, 8alina, o fosfato u otros
amortiguadores adecuados. Todavia en otra modalidad, 1la
composicién de la vacuna es preferiblemente una emulsién de
agua en aceite o de aceite en agua. También se han contemplado
emulsiones dobles, caracterizadas frecuentemente como
emulsiones de agua en aceite o aceite en agua. El aceite puede
ayudar a estabilizar la formulacién y funciona adicionalmente
como un adyuvante o mejorador. Aceites adecuados incluyen, sin
limitacién, aceite blanco, aceite de pato, escualano o
escualeno, lo mismo que otros aceites animales, vegetales o

minerales, sean derivados naturalmente o de origen sintético.

En adicién, la composicién de la vacuna puede contener
otros adyuvantes adecuados disponibles en la técnica. Estos
pueden incluir hidréxido de aluminio y fosfato de aluminio,

por ejemplo, asi como también otras sales de metales.

También se pueden incluir excipientes adicionales en la
composicién de la vacuna, tales como tensoactivos, u otros

agentes humectantes o auxiliares de formulacién. Los
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tensocactivos pueden incluir ésteres de mono-oleato Sorbitén
(de la serie TWEEN®?), lo mismo que los copolimeros de bloque
de 6xido de etileno/éxido de propileno (de 1la serie
PLURONIC®), lo mismo que otros disponibles en la técnica.
Otros compuestos reconocidos como estabilizadores o
preservativos también se pueden incluir en la vacuna. Estos
compuestos incluyen, sin limitacién carbohidratos, tales como
sorbitol, manitol, almidbn, sacarosa, dextrina o gluccsa, y
similares, lo mismo que la formalina preservativa, por

ejemplo.

La composicién de la vacuna también se pueden formular
como un polvo seco, sustancialmente libre de agua exdgena, el
cual puede entonces ser reconstituido por un usuario final

antes de su administracién.

La composicién de la vacuna se formula mis preferiblemente
utilizando wvirus muertos o inactivos. También se ha
contemplado para uso aqui una vacuna recombinante que expresa
las proteinas HA requeridas en los niveles necesarios de modo
que se suministre un contenido de HA total mayor a cerca de
200, y preferiblemente por lo menos cerca de 256, y més

preferiblemente por lo menos cerca de 300.
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La composicién de la vacuna de la invencién contendr&
preferiblemente un minimo de cerca de 200 HA total de sus
componentes virales de la influenza. En una modalidad de la
invencién, la vacuna contendri cerca de 128 HA/dosis de cada
cepa, Yy aln miAs preferiblemente cerca de 192 HA/dosis de cada

cepa.

También se pueden incluir otros antigenos de aves de
corral contra otras enfermedades y administrar con 1la
composicién de la vacuna de la invencién. Por ejemplo, los
antigenos de vacuna contra el virus del herpes del pollo,- el
virus de la anemia del pollo (CAV), el virus de la enfermedad
Newcastle, y el virus de la bronquitis infecciosa (IB), 1lo
mismo que antigenos de reovirus también se pueden incluir como
parte de la composicidén de la vacuna de la invencién. Uno o©
mads antigenos de reovirus se pueden preferir particularmente

como parte de la composicién de la vacuna de la invencién.

La invencién también se dirige a un método para inducir la
proteccidén contra la infeccién de virus de la influenza aviar.
El método involucra administrar a un animal ave una
composiciédn de vacuna que contiene al menos doe cepas de virus
de la influenza aviar con el contenido HA combinado de mis de
aproximadamente 200 HA/dosis, wis preferiblemente al menos

aproximadamente 256 HA/dosis, con 250 a 300 HA/dosis siendo
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més particularmente preferida y aproximadamente 256-300 siendo
aGn mis preferida. El método puede ademfds comprender al menos

aproximadamente 300 HA/dosis en una modalidad adicional.

El método de administracién se puede seleccionar por el
experto. Por ejemplo, la composicién de vacuna se puede
administrar a pollos j6venes post incubacién (pocos dias a
varias semanas de edad) por via del agua de beber, rociindolas
0 en gotas para loas ojos. Se contempla aqui la administracién
in ovo. Por ejemplo, se pueden inocular embriones, usualmente
en aproximadamente el dia 18-19. Otros métodos en donde la
composicién de vacuna de la invencién se administra
parenteralmente, subcutineamente, peritonealmente, oralmente,
intranasalmente, o por otros medios disponibles,
preferiblemente parenteralmente, m&a preferiblemente
intramuscularmente, en cantidades efectivas de acuerdo con un
programa que 8e puede determinar de acuerdo al tiempo de
exposicién potencial anticipado a un vehiculo del virus de la
influenza aviar que causa la enfermedad, también esti&n dentro

del alcance de la invencién.

Una dosis estd tipicamente en el rango de aproximadamente
0.25 ml =a aproximadamente 2.0 ml por animal ave, més

preferiblemente aproximadamente 0.5 ml a aproximadamente 1.0
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ml por animal. Asi, una, dos o mis dosis se contemplan aquf,

siendo particularmente preferidas tan pocas como sea posible.

Como se establecid anteriormente, la invencién se dirige a

5 composiciones novedosas de vacuna contra la influenza aviar y

métodos para uso de estas en aves. El término “aves” pretende

comprender, 8in limitaciftn, todos los animales ave de raza

comercial, incluyendo pollos, patos, ganzos, pavos, pavo real,
gallinas enanas, y similares.

10
EJEMPLOS
15 Los siguientes ejemplos ilustran varios aspectos

preferidos de la invencién, pero no se deben considerar de

ninguna manera como limitante del alcance completo de esta.
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COMPOSICION DEL PRODUCTO (POR DOSIS)

Nombre del Ingrediente Cantidad Funcién
Ingredientes Activos

Virus de 1la Influenza Aviar|az 128 HA Ingrediente
Inactivado activo

Cepa HSN9

A/CK/Italy/22A/H5N9/1998

Virus de 1la 1Influenza Aviar|= 128 HA Ingrediente
Inactivado, activo

Cepa H7N1

A/CK/Italy/1067/H7N1/1999

Conatituyentes de los

Adyuvantes

Aceite Mineral Ligero 230 mg Adyuvante
Sesquioleato de Sorbité&n| 22.5 mg Emulsificador
{(vegetal)

Polisorbato 80 (vegetal) 4.3 mg Emulsificador
Constituyente de los

excipientes

Thiomersal 0.02 mg Preservativo
Solucién salina amortiguada de {Ad 0.5 ml Diluyente

fosfato

DESARROLLOS FARMACEUTICOS

Las cepas incluidas en POULVAC® -i-Al HSNS, H7N1

-
o
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Las cepas, H5N9 del Virus de la Influenza Aviar y H7N1 del
virue de la Influenza Aviar, para POULVAC i-AL HSN9, H7N1 se
seleccionan con base en la prevalencia en el campo. Ambas
cepas fuercon suministradas por IstitutoZooprofilattico
Sperimentale delle Venezie (IZS), Italia. Su eficacia se ha

demostrado mediante las seroconversionee de pollos.
Adyuvante incluido en el POULVAC -i-Al HS5N9, H7N1

El adyuvante 8e esBcogié con base en el efecto
inmunoestimulador - establecido de emulsiones de aceite
mineral, formuladas como emulsién de agua en aceite (A/A). Un
aceite mineral farmacéutico grado ligero (NF) Drakeoil 5 se

utiliza en la formulacién.

Con el fin de lograr una emulsién de agua en aceite
estable (A/A), es necesario utilizar tenso.activos . Los
tensoactivos de Sesquioleato de Sorbitdn (vegetal), un
tensocactivo hidré6fobo, y Polisorbato 80 (vegetal), un
tenscactivo hidrofilico, 8se escogieron por sus propiedades
emulsificantes. El uso de wuna combinacién de estos
tensocactivos 8se ha mostrado ahora para resultar en una

emulsién estable.

VAL
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Arlacel 83V = Sesquioleato de Sorbit&n, una mezcla equimolar

de monoésteres y diésteres;

Nimero CAS = 8007-43-9. Se utiliza en las preparaciones de

cremas, emulsiones y ungilentos.

Tween 80V = Poliporbate B0 = Polioxietileno 20 monooleato de

Sorbitén;

Nimero CAS =« 9005-65-6. Se utiliza en 1la preparacién de

emulsiones estables de aceite en agua.

Los ésteres de Sorbitin como el Arlacel 83V producen
emulsiones A/A estables pero son frecuentemente utilizadas en
combinacién con proporcionea variables de un polisorbato como

Tween 80V para producir una emulsién A/A.

Tanto el Arlacel 83V como el Tween 80V utilizados para

formular el producto son de origen vegetal.

Volumen de dosis y programacién de vacunacién.

El volumen de dosis de 0.5 ml es comin para el uso en la

industria de aves.
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POULVAC i-HSN9, H7N1

Eficacia Basada en Estudios Serolégicos

1. Estudio de Respuesta de la Dosis Exploratoria.

Un estudio de titulacién de dosis exploratoria se llevs a
cabo para determinar la respuesta del anticuerpo a los niveles
HA de antigeno variante. Cuatro vacunas Experimentales gque
contienen las concentraciones de antigeno de 256, 128, 64 a 32
unidades HA se preparan y cada una se utiliza para vacunar
intramuscularmente 10 pollos SPF de dos a cuatro semanas de
edad. Un grupo de 10 pollos similares se deja sin vacunar como
control. Las muestras de sangre fueron tomadas antes de cada
vacunacién y dos semanas, seis semanas, y diez semanas después
de la segunda vacunacién para monitorear la serologia. Las
muestras de suero se evalGan utilizando una inhibicién de
hemoaglutinacién (ensayo HI) en casa y también se evaluaron en
el Istitutoc Zooprofilattico Sperimentale (IZS} mediante ensayo

HI.

Los datos serolfgicos mostraron que todas las aves fueron
peronegativas contra las dos cepas de influenza antes de la
vacunacién y que todas las aves no vacunadas permanecieron

seronegativas durante el eatudio.

P
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Resultados Serclégicos de H5N9

Los resultados obtenidos en 1los laboratorios fueron
generalmente superiores que en el IZS pero tuvieron entre 2-4
diluciones (ver Tabla 1 adelante). Dos semanas después de la
primer vacunacién con la vacuna que contiene 128 o 256
unidades HA todas las 10 vacunas tenian un titulo de al menos
16 unidades HI (datos Fort Dodge) y 4 unidades HI (IZ8). La
segunda dosis de 1la vacuna indujo una fuerte respuesta
anamnésica al HS5N9 en todos los pellos y doa semanas después
log titulos de al menos 64 unidades HI fueron vistos en todas

las aves que recibfan la vacunacién titulada superior.

Resultados SerolSgicos H7N1

Los resultados obtenidos en los laboratorios fueron de
nuevo generalmente superiores que el I2S pero la diferencia de
3 a 8 veces fue mayor que para el HSN9. En cada caso, teniendo
loa titulos més conservadores de los resultados IZS, es claro
que dos semanas después de la primer vacunacién todos los
pollos recibieron la vacuna con 128 o 256 unidades HA que
tenfan un titulo de al mencs 8 unidades HI. La segunda dosis
de la vacuna indujo una reaspuesta anamnésica fuerte al H7N1l en

todos los pollos y dos semanas después de los titulos de al
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menos 512 unidades HI fueron vistas en todas las aves gque

reciben la vacuna titulada superior.

Estos resultados indican que el POULVAC i-Al HS5N9, H7N1
5 puede inducir titulos contra el HSN9 y el H7N1l por encima del
nivel de 1:16 que es considerado protector por el Consejo

Europeo (Directiva de Consejo de 99/40/EEC).

Tabla 1
.10
. Resumen de la Comparacifn DE Titulos HI entre Fort Dodge
Veterinaria S.A. (FD)

Y el Istituto Zooprofilattico Sperimentale delle Venezie

(I1ZsV)
15 Titulos medios geométricos Hl
Concentracién | Edad en Titulos HI
de Antfgeno semanas H5NS H7N1
FD IZsV FD IzZsV
28 1 1l 1 1
48 59.7 27.9 274 .4 52
256 HAu para
68 1910.8 3838 8780 1910.8
cada subtipo
108 73.5 PR 274 .4 PR
l4as 26 PR 168.9 PR
128 HAu para 28 1 1 1 1
cada 48 39.4 13 274 .4 32
Subtipo 68 B31.8 258 4390 831.8
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108 69.1 PR 276.5 PR
14e 50.8 PR 74.7 PR
2B 1 A 1 1
48 19.7 4.3 S0.5 8
64 HAu para
. 68 861 207.9 2786.9 338
cada subtipo
108 42.2 PR 111.4 PR
148 34.3 PR 64 PR
28 1 1 1 1
48 4.6 1.87 13 2.1
32 HAu para
68 445.7 111.4 2048 157.6
cada subtipo
108 34.6 PR 52 PR
148 27 .4 PR 47 PR
28 1 1l 1 1l
48 1l 1 1
No vacunados (] 1 1 1 1
10s 1 PR 1l PR
148 1 PR 1 PR

FD: TITULOS HI OBTENIDOS EN FORT DODGE VETERINARIA S.A.

128V: TITULOS HI OBTENIDOS 1IN ISTITUTO ZOOPROFILATTICO

SPERIMENTALE DELLE VENEZIE

2S: EDAD EN LA PRIMER VACUNACION Y SANGRADO
45: EDAD Y SEGUNDA VACUNACION Y SANGRADO
6S:DOS SEMANAS,

6 SEMANAS, 10 SEMANAS O 14 SEMANAS DESPUES DE

LA SEGUNDA VACUNACION Y SANGRADO.

PR: Regultados pendientes
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Para propSeitos de célculo, si un suero no tiene titulo se

considera que este tuvo un titulo 1.
2. Estudio de Eficacia

La eficacia del POULVAC i-Al HSN9, H7N1l en pollos se ha

evaluado por medio del siguiente procedimiento.

110-A1-E-14-04. Veinte pollos SPF fueron vacunados
intramuscularmente a las dos semanas de edad con una dosis
simple de 0.5 ml formulada a titulo minimo (128 unidades HA)
para ambos antfgenos. Una segunda dosis de vacuna se da a las
tres semanas después cuando las aves tenfian cinco semanas de
edad. Veinte pollos similares fueron mantenidos como controles
no vacunados para comparacién. Las muestras de sangre fueron
tomadas antes de cada vacunacién y tres semanas después de la
segunda vacunacién para monitorear la serologia. Las muestras
de suero se evalGan utilizando una inhibicién de
hemoaglutinacién (ensayoc HI) en casa y también se evalfian en
el Istituto 2Zooprofilattico Sperimentale (IZS) mediante el

ensayo HI.

Los datos seroldgicos mostraron gque todas las avea fueron

seronegativas contra las dos cepas de la Influenza Aviar antes
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de la vacunacién y que las aves no vacunadas permanecieron

seronegativas durante el estudio.

Resultados SerolSgicos HS5N9.

Los resultados obtenidos en los 1laboratorios fueron
generalmente superiores gue en el IZS pero estuvieron entre 2-
4 diluciones (ver Tabla 2 adelante). Tres semanas después de
la primer vacunacién todas las veinte vacunaciones tenfan un
titulo de al menos 128 unidades HA (datos Fort Dodge) y 64
unidades HA (IZS). EBto indica que una dosis simple de POULVAC
i-Al HS5N9, H7N1 puede inducir titulos contra HSN9 por encima
del nivel de 1l:16, que se considera como protector por el

Consejo Europeo (Directiva del Concejo 92/40/EEC).

La segunda doeie de vacuna induce una fuerte respuesta
anamnésica al HS5N9 en todos loe pollos y es de nuevo
indicadora de que se verd la buena produccién contra la

inoculacién.

Resultados Serolégicos H7N1

Loa resultados obtenides en los laboratorios fueron de

nuevo generalmente superiores que en el IZS pero la diferencia

de 3-8 veces fue mayor para HSN9. Aln no se conoce porqué esta
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diferencia en el ensayoc es tan amplia. En ningin caso, tomando
loas titulos més conservadoresa desde los resultados del IZ§, es
claro que tres semanas después de la primer vacunacién todos
los 20 vacunados tuvieron un tftulo de al menos 128 unidades
HA. Esto indica que la dosis simple del POULVAC i-Al HSN9,
H7N1 puede inducir titulos contra H7N1 significativamente por
encima del nivel de 1.16 que se considera como protector por

el Consejo Europeo (Directiva del Consejo 92/40/EEC).

La segunda dosis de vacuna indujo una muy fuerte respuesta
anamnésica al H7N1 en todoa 1los pollos y es de nuevo
indicadora de que se verf una buena proteccifn contra la

inoculacién.
TABLA 2
Resumen de Comparacién de los Titulos HI Fort Dodge
Veterinaria 8. A. (FD) y el Istituto Zooprofilattico

Sperimentale delle Venezie (I1ZSV)

Expresado HI como titulos de media geométrica

Edad en Subtipos de la Influenza Aviar
Concentracién

de Antigeno

semanas HSNS H7N1

FD IZSV FD IZsV
Vacunado 28 1l 1 1 1
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Grupo 1 58 374.8 163.1 955.4 304.4
-] 1351.2 588.1 14263.1 1782.,9
28 1 1 1 1
Control a
58 1l 1l 1 -1
Grupo 2
8a 1 1 1 1l

Para propdsitos de cdlculo, si el suero no tiene tfitulo, se

considera que tenfa un titulo 1.

EJEMPLO COMPARATIVO 2

Para este ejemplo, s8e hace referencia a does textos
publicados: referencia 1: Capua et al., Developments of a DIVA
(Differentiating infected from Vaccinated Animals) Strategy
Using a Vaccine Containing a Herterologous Neuraminidase for
the Control of Avian Influenza; Avian Pathology 32, 47-55
(2003); y referencia 2: Ellis et al,, Vacination of Chicken
Against HSN1 Avian Influenza in the Face of an Outbreak
Interrupts Virus Transmissién. La referencia 1 nota que las
aves vacunadas con dos dosis de la vacuna del competidos H7N3
a la edad de dos y cuatro semanas y 8serologla a las seis
semanas con un titulo de wmedia geométrica de 45 medida
mediante HI, con 11 de 13 aves que alcanzan titulos superiores
a 1l: 16 HI {considerada como protectora). lLas aves vacunadas
una vez a las tres gemanas de edad con serologias tomadas en

la semana 6 mostraron un titulo geométrico de 19 como se mide
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por HI. En este caso, solamente 8 de 13 avee lograron titulos
HI mayores de 1: 16. BEn contraste, los resultados de 1la
fraccién H7N1 descrita aquf son considerablemente mayores que
este programa de dosis (nica y doble. La referencia 2 nota
aves vacunadas con una dosis de vacuna para la influenza de
otro competidor en aves que varfian de 56-99 dfas de edad. 15
dias post vacunacidén, el titulo de la media geométrica fue de
11.7 medido por HI, con 32 de 60 aves que mueastran un titulo
HI de 1:16 o mayor. 22 dias post vacunacién, el titulo de la
media geométrica fue de 33.9, medido mediante HI, con 49 a 690
aves que muestra los titulos HI de 1:16 © mayor. Los
resultados obtenidos acqui s8in embargo, parecen demostrar

mayor eficacia.

EJEMPLO 3

ENSAYO DE EFICACIA DE POULVAC XXX PARA VACUNACION PROFILACTICA

EN PAVOS.

Resumen de los resultados. Este ensayo se desarrollé en el
Istituto Zooprofilattico Sperimentale delle Venezie, Padova
Italia que es OIE y el Laboratorio de Referencia Nacional para
Al y ND. El ensayo se basa en trabajo previo pero Bse
desarrolla para evaluar la eficacia del Poulvac XXX como una

herramienta para vacunacién profildctica contra re-emergencia
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de un virus altamente adaptado (A/Ty/Italy/B000/H7N3/2002).
Hubo una introduccién a una cepa novedosa con un bajo grado de
adaptacién al huésped doméstico (A/Ty/Italy/HSN2/1980). El
ensayo se desarrolla en polloa y pavoe con diferentes dosis de

infececibn.

ENSAYO EXPERIMENTAL

Se vacunan pavos con Poulvac XXX, 0.5 ml/sc a 8, 34, 60
dias de edad. Hubo 4 grupos experimentales 2 vacunados y 2 no
vacunados, inoculados 21 dias después de la tercera vacunacién
con 104 EID/50 en 100 ul/intranasalmente. (LPAI
A/ty/Italy/8000/2002/H7N3 LPAI A/ty/Italy/HS5N2/1980). Hubo un
grupo de controles no vacunadoe. Se evalan signos clinicos y
descamacién (hisopos de traquea y cloaca recolectados en los

dfas 3, 5, 7, 10, 14, 20), y Berolbgicos.

METODOS- El1 aislamiento del virus se hace de acuerdo con la
directiva EU 92/40/EC. El ensayo de inhibicién de
hemoaglutinacién se hace de acuerdo con la directiva EU
92/40/EC. EL RT-PCR en tiempo real de hace de acuerdo con
Cattoli et al., (2004), Avian Pathology, 33(4), pp. 432-437.
El ensayo “DIVA" de deteccién de anticuerpo anti N se hace de
acuerdo con Capua et al., (2003) Avian Pathology 32 (1), 47-

55.
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ENSAYOS ESTADISTICOS Y DEFINICIONES- Infeccibn;:
combinacién de positivo virol6gico por RRT-PCR (traquea o
cloaca) ensayo de positivo para “DIVA" y seroconversifn de
ADN. Seroconversifn: incremento de al menoa 4 logs (pre y
post-inoeculacién de titulo}. La comparacién de descamacién
entre grupos vacunados Yy ne¢ vacunados: Exacto de Fisher P.
Comparacién de pre y post inoculacién de titulos: ensayo de
signos no paramétricos (pre-post dentro del mismo grupo) y
Wilcoxon (Mann-Whitney) dos muestras de ensayo (comparacién
entre el incremento del tiItulo entre diferentes grupos, es
decir para establecer si existe una diferencia en incremento

en el tIitulo entre grupos vacunados y grupos no vacunadoa

luego de inoculacién).

Resultados

INOCULACION DE PAVOS CON HSN2 10* EID/S0

1. COMPARACION ENTRE LOS INDICADORES DEL LOGRO DE INFECCION

ENTRE AVES VACUNADAS VS NO VACUNADAS

EXACTO DE FISHER P = 0.0005 (< 0.01)
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Significativo:

existe

diferencia

G+

" nt192

estadisticamente

significativa entre el nimero de aves en el que se logra la

infeccifn en aves vacunadas ve no vacunadas

Positivo Negativo Total
Vacunados 1 9 10
No vacunados 9 1l 10

2. COMPARACION ENTRE NIVELES DE DESCAMACION (HISOPOS PARA

TRAQUEA Y CLOACA) EN AVES VACUNADAS VS NO VACUNADAS

EXACTO DE FISHER P = 0.0005 (< 0.01)

Significativo: en aves vacunadas los niveles de

descamacién fueron significativamente m&s bajos que en las

aves no vacunadas.

Positivo Negativo Total
vacunados 44 96 140
No wvacunados 57 69 126

3. COMPARACION ENTRE TITULO HI PRE Y POST INOCULACION EN AVES

VACUNADAS VS NO VACUNADAS

ENSAYO DE SIGNO NO PARAMETRICO:

NO VACUNADO: HS5N2: P = 0.0039 (< 0.01); H5NS: P = 0.0039 (<

0.01)
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VACUNADOS: HS5N2: P = 0.1797 (> 0.05); H5N9: P = 0.0039 (<

0.01)

Significativo: en aves vacunadas la elevacién en el titulo
serolégico al wvirus provocador no es significativo. En las
aves no vacunadas por el contrario hubo una elevacién

significativa en el titulo.

Pre- Post - Fre- Post -

inoculacién inoculacién incculacién inoculacién

H5N2 H5N2 H5NS H5NS
Vacunado 7.2% 9.6 6.0 6.9
No 0 B.5 0 6.2
vacunado
* log 2

INOCULACION DE PAVO CON H7N3 10* EID/50

1. COMPARACION ENTRE LOS INDICADORES DEL LOGRO DE LA

INFECCION ENTRE AVES VACUNADAS VS NO VACUNADAS.

EXACTO DE FISHER P = 0.0001 (< 0.01)

Significativo: Existe una diferencia estadisticamente

gsignificativa entre el logro de la infeccifn en aves vacunadas

ve no vacunadas.
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Positivo Negativo Total
Vacunados 1 9 10
No vacunados 9 1 10

2. COMPARACION ENTRE NIVELES DE DESCAMACION (HISOPO DE

TRAQUEA Y CLOACA) EN AVES VACUNADAS VS NO VACUNADAS

EXACTO DE FISHER P = 0.0000 (<0.01)

Significativo: en niveles de descamacién de aves vacunadas

fue significativamente menor que aves no vacunadae

10

15

20

Poaitivo|Negativo|Total
Vacunado 21 119 140
No vacunado 63 63 126

3. COMPARACION ENTRE TITULO HI PRE Y POST INOCULACION EN AVES

VACUNADAS VS NO VACUNADAS

ENSAYO DE SIGNOS NO PARAMETRICOS:

NO VACUNADO: H7N1l: P= 0.0039 (<0.01); H7N3: P= 0.0039 («<0.01)
VACUNADOS: H7N1l: P= 0.0020 (<0.01); H7N3: P= 0.0215 (<0.05i

No significativo: en aves vacunadas hubo un aumento
significativo en el titulo serolfgico para el virus provocador

comparable con el observado en aves no vacunadas.
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Preinocula |Post- Preinocula |Post-
das inoculadas |das inoculadas
H7N1 H7N1° H7N3 H7N3
Vacunado 8.4% 10.6 5.3 7.1
No vacunado 0 9 0 6.8

* log 2

° La alta reactividad serolégica con el wvirus H7N1l se
atribuye a la cepa particular del virus. Con el fin de evaluar
la significancia 8e debe considerar el titulo del wvirus

provocador.

Conclusiones - Pavos - Poulvac XXX en un programa de 3
inyecciones es capaz de reducir significativamente el nGmero
de. aves infectadas, descamacién y signos clinicos con una
inoculacién 10* EID/50 de una cepa H7N3 endémica para la
poblacién de pavos Italianos. También es capaz de reducir
Bignificativamente el nfimero de aves infectadas y 1la
descamacién con inoculacién de 10* EID/50 de una cepa HS5N2
seleccionada para imitar wuna introduccién novedosa. La
vacunacién profiléctica en pavos ha resultado en una
susceptibilidad reducida del grupo para 1la infeccién
experimental y en niveles de descamacifn significativamente

menoreas .

EJEMPLO 4
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El ensayo de eficacia Poulvac XXX para vacunacién

profil&ctica en pollos.

Resumen de Resultados - El estudio 8se desarrolla en el
Istituto 2Zooprofilattico Sperimentale delle Venezie, Padova,
Italia que es OIE y Laboratorio de Referencia Nacional para AI
y ND El ensayo se basa en trabajos previos perc se desarrolla
para probar la eficacia del Poulvac XXX como una herramienta
para la vacunacidn profil&ctica contra: re-emergencia de un
virus altamente adaptado (A/Ty/Italy/8000/H7N3/2002). Hubo una
introduccién de una cepa novedosa con un bajo grado de
adaptacién al huésped doméstico (A/ty/Italy/HSN2/1980). El
ensayo se desarrclla en pollos y pavos con diferentes dosis

infecclosas.

ENSAYQO EXPERIMENTAL - Se vacunan pollcs con Poulvac XXX, 0.5

ml/im de 2 y 5 semanas de edad. Hay 4 grupos experimentales, 2
vacunados y 2 no vacunados inoculados 21 dias después de la
sequnda vacunacién con 10° EID/50 en 100 ul/intranasalmente.
(LPAI A/ty/Italy/8000/2002/H7N3 LPAI A/ty/Italy/HS5N2/1980).
Hay un grupc de controles no vacunados. Se evalGan signos
clinicos y descamacidn (hisopos de traquea y cloaca

recolectados en los dias 3, 5, 7, 10, 14, 20), y serolégicos.

R
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METODOS- El aislamiento del virus se hace de acuerdo con la
directiva EU 92/40/EC. El ensayo de inhibicién de
hemoaglutinacién se hace de acuerdo con la directiva EU
92/40/BC. EL RT-PCR en tiempo real de hace de acuerdo con
Cattoli et al., (2004), Avian Pathology, 33(4), pp. 432-437.
El ensayoc “DIVA* de deteccitn de anticuerpo anti N se hace de
acuerdo con Capua et al., (2003) Avian Pathology 32 (1), 47-

55.

Ensayos estadisticos )4 definiciones- Infeccibn:
combinacién de positivo virol6gico por RRT-PCR (traquea o
cloaca) ensayo de positivo para “DIVA" y sercconversifn de
ADN. Seroconversién: incremento de al menos 4 logs (pre y
post-inoculacién de tftulo). La comparacién de descamacién
entre grupos vacunados y no vacunados: Exacto de Fisher P.
Comparacién de pre y post inoculacién de tituleos: ensayo de
signos no paramétricos (pre-post dentro del mismo grupo) y
Wilcoxon (Mann-Whitney) dos muestras de ensayo (comparacién
entre el incremento del titulo entre diferentes grupos, es
decir para establecer si existe una diferencia en incremento
en el titulo entre grupos vacunados y grupos no ‘vacunados

luego de inoculacién).

RESULTADOS

27

W2
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INOCULACION DE POLLOS CON HS5N2 10° EID/50

1. COMPARACION ENTRE LOS INDICADORES DE LOGRO DE INFECCION

ENTRE AVES VACUNADAS VS NO VACUNADAS

EXACTO DE FISHER P= 0.0433 (<0.05)

Significativo: no se alcanza infeccién en aves vacunadas

Positivo | Negativo Total
Vacunado 0 10 10
No wvacunado 4q 6 10

2. COMPARACION ENTRE NIVELES DE DESCAMACION (HISOPO PARA

TRAQUEA Y CLOACA) EN AVES VACUNADAS VS NO VACUNADAS

EXACTO DE FISHER P= 0.0008 {(<0.01)
Significativo: en niveles de descamacién de aves vacunadas
fue aignificativamente menor que aves no vacunadas - (porque

no ge alcanza infeccién).

Pogitivo Negativo | Total
Vacunado 0 140 140
No vacunado 10 130 140

3. COMPARACION ENTRE TITULO HI PRE Y POST INOCULACION EN AVES

VACUNADAS VS NO VACUNADAS
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ENSAYO DE SIGNOS NO PARAMETRICOS:
NO VACUNADO: HS5N2: P = 0.0078 (<0.01); HS5N9: P = 0.0078
(<0.01)
VACUNADQOS: HS5N2: P = 0.4531 (»0.05); HSN9: P = 0.6875 (>0.05)
.Significativo: en aves vacunadas el aumento en el titulo
seroldgico para el virus provocador no es significativo
(porque no se alcanza infeccién) en las aves no vacunadas en

cambio hubo un aumento significativo en el titulo.

Pre- Post - Pre- Post -~
inoculacién|inoculacién|inoculacién|inoculacién
HSN2 H5N2 H5N9 H5N9
Vacunado B.9* 9.6 7.7 8.5
No
0 4.1 0 4.1
vacunado
* log 2

INOCULACION DE POLLOS H7N3 10°* EID/50

1. COMPARACION ENTRE LOS INDICADORES DEl LOGRO DE INFECCION

ENTRE AVES VACUNADAS VS NO VACUNADAS

EXACTO DE FISHER P= 0.0015 (<0.01)

Significativo: no se alcanza infeccién en aves vacunadas

Positivo Negativo Total

Vacunado 0 10 10
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No 7 3 10

vacunado

2. COMPARACION ENTRE NIVELES DE DESCAMACION (HISOPO PARA

TRAQUEA Y CLOACA) EN AVES VACUNADAS VS NO VACUNADAS

5 EXACTO DE FISHER P= 0.0000 («<0.01)
Significativo: fueron significativamente menores los
niveles de descamaci6n de aves vacunadas que aves nc vacunadas

- (porque no se alcanza infeccién).

Positive | Negativo | Total

Vacunado 2 138 140
No wvacunado 25 115 140
10
3. COMPARACION ENTRE EL TITULO HI PRE Y POST INOCULACION EN
AVES VACUNADAS VS NO VACUNADAS
ENSAYO DE SIGNOS NO PARAMETRICOS:
.5 NO VACUNADO: H7Nl: P = 0.0020 {(<0.01); H7N3: P = 0.0020

(<0.01)
VACUNADO: H7N1: P = 0.0020 (<0.01); H7N3: P = 1.0000 (>0,05)
Significativo: en aves vacunadas no hubo un aumento
significativo en el titulo serolégico para el virus provocador

20 (debido a que no Be alcanza infeccién). En las aves no
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vacunadas en cambic hubo un aumento significativo en el

titulo.
Pre- Post - Pre- Post -
inoculacié | inoculacié | inoculacié | inoculacié
n n H7Nl° n n H7N3
H7N1 H7N3
Vacunado 8.4~ 10.8 6.1 6.1
No
0 5 0 3.5
vacunado
* log 2

® La mayor reactividad serolégica con el virus H7N1 se
atribuye a la cepa particular del virus. Con el fin de evaluar
la significancia 8e debe considerar el titulo del wvirus

provocador.

Conclusiones - Pollos. Poulvac XXX en un programa de 2
inyecciones es capaz de Prevenir la infeccién con 10° EID/50 de
una cepa endémica H7N3 a la poblacién de pavo Italiano. Este
es también capaz de prevenir infeccién con 10% EID/50 de una
cepa HS5N2 seleccionada para imitar una introducci6n novedosa.
La vacunacién profil&ctica en pollos ha prevenido el

establecimiento de la infecci6n activa en pollos.

Mientras que la invencién se ha descrito en cada una de
sus varias modalidades, se espera que ciertas modificaciones a
esta se puedan tomar y efectur por la persona experta en la

técnica sin apartarse del verdadero espiritu y alcance de la

\C
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invencién, como se establece en la descripcién previa y como

modalidad adicional en las siguientes reivindicaciones.
REIVINDICACIONES

LO QUE BE REIVINDICA EB:

1. ©Una composicién de vacuna que es efectiva prevenir o
aliviar la infeccitn de Virus de Influenza Aviar, que
comprende al menos dos cepas inactivas de virus de
influenza aviar, en donde la hemoaglutinina combinada
total (HA) es al menos aproximadamente de 256 HA/dosis de
dicha composicién de vacuna, y en donde cada una de dichas
cepas presenta al menos aproximadamente 128 HA/dosis, y
adicionalmente en donde una de dichgs cepas tiene el mismo
subtipo HA como aquel de un virus provocador, y en donde
al menos una de dichas cepas tiene un subtipo NA diferente

de dicho virus provocador.

2. La composicifn de vacuna de la reivindicacién 1, comprende

adicionalmente un portador farmacolégicamente aceptable.

3. La compoaicién de vacuna de acuerdo con la reivindicacién
1 o 2, comprende adicionalmente al menos un antigeno de

ave de corral adicional.
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4. La composicién de vacuna de acuerdo con la reivindicacién
2 o 3, en donde dicho portador es al menos un miembro
sBeleccionado del grupo que consiste de portadores acuosos

5 Yy emulsiones.

5. La compoeicién de vacuna de acuerdo con una cualquiera ©
mis de las reivindicaciones 2, 3 o 4, en donde dicho

portador es una emulsifn agua en aceite.

10
6. La composicitin de vacuna de la reivindicacién 5, en donde
dicha emulsién comprende al menoe dos tensoactivos.
7. La composicifn de vacuna de la reivindicacién 6, en donde
15 dichos tensocactivos se seleccionan del grupo que conaiste
de ésteres de oleato de Sorbitén y copolimeros de blogue
de 6xido de etileno/é6xido de propileno.
. 8. La composicién de vacuna de la reivindicacién 7, en donde
20 dicha emulsifén comprende al menos dos ésteres de oleato de
Sorbitén.
9. La composicifin de vacuna de la reivindicacién 8, en donde

dichos é&steres @on TWEEN® 80 y éster de seaquioleato de

25 Sorbitén.
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10.

5
11.

10

15
20 12.

La composicién de vacuna de acuerde con una cualquiera o
mia de las reivindicacionea 1 a 9, en donde dicho antigeno
se selecciona del grupo que consiste de antigenos de virus

que se inactivan en un bafio de agua.

Un método para prevenir o aliviar un brote de infeccién de
Virus de Influenza Aviar, que comprende administrar a un
miembro de aves de corral una composicién de wvacuna gque
comprende al menos dea cepas inactivas de virus de
influenza aviar, en donde la hemoaglutinina (HA) combinada
total es al menos aproximadamente de 256 HA/dosis de dicha
composicién de vacuna, y en donde cada una de dichas cepas
presenta al menos aproximadamente 128 HA/dosis, vy
adicionalmente en donde una de dichas cepas tiene el mismo
subtipo HA como aquel de un virus provocador, y en donde
al menos una de dichas cepas tiene un subtipo NA diferente

de dicho virus provocador.

El método de la reivindicacién 11, en donde dicha
compogicifén de vacuna se administra por via de agua

potable o pulverizacidn.
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13.

14.

15.

16,

"t

El método de la reivindicacién 11, en donde dicha dosis
esti entre el rango de aproximadamente 0.25 mL a 2.0 mL

por miembro de ave de corral.

El método de la reivindicacién 13, en donde dicha vacuna

ge administra en no més de una dosis.

Una composicién de vacuna que es efectiva en prevenir o
aliviar la infececién de Virus de Influenza Aviar, gque
comprende al wmenos dos cepas inactivas de virus de
influenza aviar, en donde la hemoaglutinina (HA) combinada
total es al menoep aproximadamente de 300 HA/dosis de dicha
composicién de vacuna, y en donde cada una de dichas cepas
presenta al menos aproximadamente 150 HA/dosis, vy
adicionalmente en donde una de dichas cepaa tiene el mismo
gaubtipo HA como aquel de un virua provocador, y en donde
al menos una de dichas cepas tiene un subtipo NA diferente
de dicho wvirus provocador, y también en donde dicha
compoaicién contiene dos tenscactivos que consisten

esencialmente de &steres dé oleato de Sorbitén.

La composicién de la reivindicacién 15 en donde dichos
tensoactivos son TWEEN® 80 y éster de smesquioleato de

Sorbitén.

[ P

'8

[ &
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17.

18.

19.

20.

21.

La composicién de acuerdo con la reivindicacién 15 o 16,
en donde cada una de dichas cepas presenta aproximadamente

192 HA/dosia.

La composicién de acuerdo con una cualguiera o més de las
reivindicaciones 15, 16 o 17 en donde dicha compoaicién
regulta en un titulo medio geométrico de grado de
aproximadamente 33.9 a aproximadamente 22 dias post-
inoculacién, con mis de aproximadamente 49 de 60 miembros

de aves de corral gue tienen un tftulo HI de al menos

aproximadamente 1:16.

La composicidén de acuerdoc con una cualguiera o més de las
reivindicaciones 15 a 18 en donde se identifican dichas

cepas como H5N9 y H7N1l, respectivamente.

La composicién de la reivindicacién 1, en donde el total

HA/dosis es al menos aproximadamente de 300.

La composicién de la reivindicacién 1, en donde el total

HA/dosis estd entre el rango de aproximadamente 256-300.

\2\

nﬂ1k

5



15

AM101861 PCT 47

\eT

. nn|‘ 3

Una composicién de vacuna y método que es efectivo en
prevenir o aliviar la infeccién de Virus de Influenza Aviar se
egtablece aqui. La vacuna contiene al menos dos cepas
inactivas de +virus de influenza aviar, en donde la
hemcaglutinina (HA) combinada total es al menos
aproximadamente de 256 HA/dosis de la composicién de vacuna, y
en donde cada una de las cepas presenta al mencs
aproximadamente 128 HA/dosis, y adicionalmente en donde una de
las cepas tiene el mismo subtipo HA como agquel de un virus
provocador, y en donde al menos una de las cepas tiene un

subtipoe NA diferente del virus provocador.
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LEVIS, John, F.
NOTIFICATION CONCERNING Wyeth By
OF PRIORITY DOCUMENT Five Giralda Farms

Madison, New Jersey 07940

(PCT Administrative Instructions, Section 411) ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/vear}
23 January 2006 (23.01.2006)

IMPORTANT NOTIFICATION

International application No. International filing date {day/month/year}
PCT/US2005/035925 06 October 2005 (06.10.2005)
International publication date (day/month/vear) Priority date (day/monthiyear)

07 October 2004 (07.10.2004)

Applicant
WYETH et al

1. By means of this Form, which replaces any previously issued notification concerning submission or transmitta]l of prior'ty
documents, the applicant is hereby notified of the date of receipt by the Intemational Bureau of the priority doecument(s) relating to
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureay
in compliance with Rule 17.1(a) or (b).

2. (If applicable) The lettery “NR" appearing in the right-hand column denote a priority document which, on_the date of mailing of
this Form, had not yet been received by the International Bureay under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureay, but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1{c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase, to furnish the pricrity document within a time limit which is reasonabie under the

3. (if applicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received
‘ after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in
compliance with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(¢)
provides that no designated Office may disregard the Priority claim concerned before giving the applicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances,

iority d Priori Jication N C ional_OF Date_of recei
or PCT receiving Office af priority document
07 October 2004 (07.10.2004) 60/616,707 us 03 January 2006 (03.01.2006)
31 January 2005 (31.01.2005) 60/648,459 us 03 January 2006 (03.01.2006)
HECEIVED
FEB 14 2005

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 82 70

Authorized officer SHE".A McBRirn:
Marek LASKOWSKI (Fax 338-71-30)

Facsimile No. {(41-22) 338.71.30
Telephone No. +41 22 338 8152

Form PCT/IB/304 (January 2004)
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Madison NJ 07940
UNITED STATES OF AMERICA

From the INTERNATIONAL SEARCHING AUTHORITY PCT
Fo:

o NOTIFICATION OF TRANSMITTAL OF
WYETH THE INTERNATIONAL SEARCH REPORT AND
Attn. Levis, John, F. THE WRITTEN OPINION OF THE INTERNATIONAL
5 Giralda Farms . SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)
12/06/2006

Applicant’s or agent's file referance

ANDEERETT eprrmer—tOR FURTHER ACTION  See paragraphs 1 and 4 below
International application No. Intemational filing date
 DUTADSSOVE/036825. .- - (deymonthiyean  06/10/2005

Applicant

WYETH

1.

2.

3.

4,

E] The applicant Is hersby notlfied that the intarmational search report and the wrltten opinion of the Intemational Ssarching
Autharity have been established and are transmitted herewith.”

Flling of amendments and atatement under Article 19:
The applicant is entitled, if he so wishes, to amend the clalms of the Intarnational Application (see Rule 46);

When? The time limit for filing such amendmants is normaily two months from the dats of fransmitial of the
International Search Raport.

Where? Directly to the International Bureau of WIPD, 34 chemin des Colombetios
1211 Goneva 20, Switzerland, Fascimile Mo.: (41-22) 338.82.70

For more detailed Instructions, see the notes on the accompanying sheat.

]:] The applicant |s hereby notified that no interational search report wilt ba establishad and that the declaration undar
Articie 17(2)(a) to that effect and the writtan opinion of the International Searching Authority are transmittad herewith.

[:I With regard to the protest against payment of {an) additional fee(s) under Rule 40.2, the applicant Is notified that:

D the protest together with the decislon therson has been transmitted to the International Bureau together with the
applicant's requast to forward the texts of both the protest and the decision thereon to the dasignated Offices.

D no decision has been made yet on the protsst; the appiicant will be notified as soon as a decision Is mads.

Reminders

Shortly after the expiration of 18 months from the priority date, the intsmational application will be published by the
International Buraau. if the applicant wishas to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of tha priority claim, must reach the Interational Buraau as provided in Rules 905/s.1 and 90bis.3, respectively,
before the completion of the tachnical preparations for intamational publication.

The applicant may submit comments on an informal basis on the written opinion of the Intemational Searching Authority to the
Intemational Bureau. The International Bureau will sand a capy of such comments 10 ail designated Offices unless an
intarnational preliminary ‘examination report has besn or is to be established. These comments would also be made avaltable to
the public but not bafora the expiration of 30 months from the priority date.

Within 19 months from the priority dats, but only In respect of some designated Offices, a demand for intarnational pratiminary
examination must be filed if the applicant wishes to postpone ths entry into the national phase until 30 months from the priority
data (in some Offices even later); otharwise, the applicant must, within 20 months from the priority date, parform tha prescribed
acts for entry Into tha natlonal phase before thosa designated Offices.

In respect of other dasignated Offices, the time limit of 30 months (or later} wil apply aven if no demand s filed within 19
months.

Sea the Annex to Form PCT/AB/301 and, for dstails about the applicable time limits, Office by Office, see the PCT Applicant's
Guide, Volume |1, National Chaptere and the WIPQ Internet site.

Name and maliing address of the Intamational Searching Authority | Authorized officar RECEl VED '
T e D European Patent Office, P.B. 5818 Patentiaan 2

NL-22B0 HV Rijswijk Ren& De Hoogd
Tel. (+31-70) 3%?—5040. Tx. 31 651 eponl, g -‘UN 2 8 mﬂa

Fax: (+31-70) 340-3016

P} ,
Form PCT/ISA/220 {October 2005) (See noltes on accompanying sheét)
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NOTES TO FORM PCT/ISA220

These Notos are intended to give the basic instructions concerning the fillng ot amendmants undar article 19. The \
Notas are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Adminlstrative instructions
under that Treaty. In cass of discrepancy between these Notes and thosa requirements, the latter are applicable. For more
detalled information, see also the PCT Applicant’s Guide, a publication of WIPQ.

In these Notes, "Article”, "Rule”, and “Section" refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectivety.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international saarch report and the writien opinion of the International
Searching Authority, one opportunity to amend tha claime of the intsrnational application. It should howsver be emphasized
that, since all parts of the intemational application (claims,description and drawings) may be amendad during the
international preliminary examination procedura, there is usually no need to filo ameandments of the claims under Article 19
axcept where, a.g. the applicant wants the latter to be publishad for the purposes of provislonal protection or has another
reason for amending tha claims before intemational publication, Furthemmore, it should be emphasized that provisionat
protection is avallabie in some States only (see PCT Applicant's Guige, Volume /A, Annexes B1 and B2).

The attention of the applicant s drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authority has daclared, under Article 17(2), that no intemational search report would be
established (ses PCT Applicant's Guide, Volume I/A, paragraph 296).

What parts of the International application may be amended?

Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or furthar amended) under Article 34 before the
Intemational Preliminary Examining Authority. The dascription and drawings may only be amended under

Article 34 before the Intemational Examining Authority.

Upan entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41, )

Whan? Within 2 months from the dats of transmittal of the intemnational search report or 16 months from the priority date,
whichever time limit expires later. it should be noted, however, that the amendmants will be consldered as having
been receivad on time if they are received by the International Bureau after the explration of the applicable time
limit but before the compistion of the technical preparations for international publication (Rule 486.1}.

Where not to file the amendments?

The amendments may only be filed with the Intamational Bureau and not with the recefving Office or the
Intemational Searching Authority {Rule 46.2).

Where a demand for intarnational preliminary examination has been/is filed, see balow,

How? Either by cancadling one or more entire claims, by adding one of mora new claims or by amanding tha text of one
or more of the claims as filed.

A repfacemant sheet must be submitted for eagh sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appaaring on a roplacement shest must bs numbered in Arable numarals. Whers aclaimis
cancslled, no renumbering of the other claims Is required. In all cases where ciaims are renumberad, they must ba
renumbsered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application Is to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The lettar will not ba published with the international application and the amendad claims. it should not be
confusad with the "Statement under Article 19(1)" {see below, under *Statamant under Article 18(1)").

The letter must be in English or French, at the choice of the applicant. Howaver, If the language of the

interational application is English, the letter must be In English; if the language of the international application
is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first shest) (October 2005)
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INTERNATIONAL SEARCH REPORT

Applicant's or agent's file reference FOR FURTHER see Form PCTASA/220

AM101861 ACTION a5 well as, where applicable, item 5 below.

Intarnational appiication No. Internationat flling date (day/monthiyear) (Earilest) Priority Date (day/monttwyear) ﬁl
PCT/US2005/035925 06/10/2005 07/10/2004 f
Applicant

WYETH

This intemational saarch rgport has been prepared by this intem.
according to Article 18. A copy |s being transmitiad to the Intemational Bureau.

This Intemational search report conslsts of a total of 5 shests.
[X]  1tis also accompanied by a copy of aach prior art document cited in this report.

ational Searching Authorty and IS ransmitted to the applicant

1. Basis of the report

4. With regard to the title,

5. With regard to the abstract,

8. With regard to the drawings,

a. With regard to the language, the Intamational ssarch was carried out on the basls of:
the intemational application in the language In which it was filed
[]  awansiation of the Intemational application it

. which is the language

2. [X] certain claims were found unsearchable (See Box No. Ii)

3. [ untyotinvention is lacking (see Box No Ilf

[X] thetextis approved as submitied by the applicant
[J e text has bean established by this Authority t read as follows:

[X] the textis approved as submittad by the applicant

]  the text has been established, according to Rute 38.2(b),
may, within one month from the date of malling of this In

8. the figure of the drawings to be publishad with the abstract Is Figure No.
[[] assuggested by the appiicant
[] asselected oy this Authorty, because the applicant failed to suggest a figure

[]  asselacted by this Authortly, because this figure bettar characterizes the invention
b. [[] none otthe figures is to be published with the abstract

of a translation furnished for the purposes of Intermnational search (Rules 12.3(a) and 23.1({b))
b. [[] withregard to any nucleotide andfor amino acid sequence disciosad in the Intemational application, sse Box No. I.

by this Authority as it appears In Box No. IV. The applicant
temational search raport, submit comments to this Authority

Form PCT/ISA/210 (first sheat) (April 2005)
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A. CLASSI

ON SUBJECT MATTER
INV. AGIK39/145  RO1K39/295  A61K39/39

According to intemational Patent Classification (IPC) orto both national classification and IPC

B. FIELDS SEARCHED

Minlmwm documentation searched (classification syslam followed by classification symbols)
CO7K A61K

Documentation searched othar than minimum documsntation to the extent that such documents are inciuded in the fields searchad

Elecironic data base consulied during the intematlonal search (name of data base and, whare practical, search lerms used)

EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory” | Citation of document, with indication, where appropriate, of the relevant passages Ralevant to claim No.
X FATUNMBI O O ET AL: "EFFICACY OF AVRIDINE 1-8,
_45 AND LIPOSOMES AS ADJUVANTS FOR AVIAN 10-15,
INFLUENZA VIRUS ANTIGENS IN TURKEYS" 17,18,20
AVIAN PATHOLOGY,
vol. 21, no. 2, 1992, pages 225-237,
XP008064567
ISSN: 0307-9457
Y page 226, paragraph 2 9,16
page 227, paragraph 4
tables 1,4
Y EP 0 399 843 A (CHIRON CORPORATION) 9,16
™M 28 November 1990 (1990-11-28)
page 6, lines 12-22
-]

m Further documenis are listed in the continuation of Box C. E Sea patant family annex.

= Spedlal categories of cited documents :

*T" later document published after the internationa! filing date

. or priority dals and not in conflict with the application bint
"A" document defining the general stato of the art which is not
considered to be of particular relevance ciied to understand the principie or theory underlying the

*E* eartior documeni but published on or after tha intemnational
filing date

"L" documant which may throw doubts on clalm(a) or
whbhhcledtoeﬂahﬂshmepubumm%daﬁm
citation or other special reason (as specifiod)

*0r document referring to an orat disclosure, uss, exhibllion or
other means

*P* document pubiishad prior to the iMtlemational fillng date bul
later than the priority date claimed

'X* document of particular relevance:; the claimad nvention
cannot be considered novel or cannol be considered to
involve an inventive stap when the documant is taken alone

*¥* document of particukar relavance; the claimed Invention
cannat be considarad to involve an inventive step when the
document s combined with one or more other such docu—
Wﬁmmmmummmma person skilled

]

'&" document member of the same patent family

Date of the actual completion ¢f the infernational saarch Date of malling of the intemational search report
23 May 2006 12/06/2006
Name and mailing address of the ISA/ Authorizad officer
European Patent Office, P.B. 5818 Patentiaan 2
Tel Gt r0) Su 20, Tx. 31 651 spory
Fax: (+31-70) 3403016 epom Brouns, 6

Form PCT/SA/Z10 (sscond sheat) (Apeil 2005)
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Chatlon of document, with Indication, where appropriate, of the relevant passages
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CAPUA ILARIA ET AL: "Avian influenza:
recent developments”

AVIAN PATHOLOGY,

vol. 33, no. 4, August 2004 (2004-08),
pages 393-404, XP002381890

ISSN: 0307-9457

page 394, right-hand column, paragraphs
2,3

LU XIUHUA ET AL: ™"A mouse model for the
evaluation of pathogenesis and immunity to
influenza A (H5N1) viruses isolated from
humans”

JOURNAL OF VIROLOGY, THE AMERICAN SOCIETY
FOR MICROBIOLOGY, US,

vol. 73, no. 7, July 1999 (1999-07), pages
5903-5911, XP002162397

ISSN: 0022-538X

table 3

WO 03/086453 A (CAPUA, ILARIA; MARANGON,
STEFANO; CATTOLI, GIOVANNI)

23 October 2003 (2003-10-23)

cited in the application

page 21, line 11 - page 27, line 4

GARCIA ALEJANDRO ET AL: "Efficacy of
inactivated H5N2 1nfluenza vaccines

against lethal A/Chicken/Queretaro/19/95
infection"

AVIAN DISEASES,

vol. 42, no. 2, April 1998 (1998-04),
pages 248-256, XP00B8064568

ISSN: 0005-2086

SWAYNE D E ET AL: "INFLUENCE OF VIRUS
STRAIN AND ANTIGEN MASS ON EFFICACY OF H5
AVIAN INFLUENZA INACTIVATED VACCINES"
AVIAN PATHOLOGY, HUNTINGDON, CAMBS, GB,
vol. 28, no. 3, June 1999 (1999-06), pages
245-255, XP009047820

ISSN: 0307-9457

1,2,11,
13,15

1,2,11,
13,15

1,2,11,
13,15
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Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This Intemational Search Report has not been establishad In respect of certain dalms under Article 17(2)(a) for the following raasons:

1. [x] craims nos:

because they relate to subject mattar not required to be searched by this Authority, namsty:

Although claims 11-14 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Ciaims Nos.:

because they relats to parts of the Intemational Appiication that do not comply with the prescribed requirements to such
an extant that no meaningtul Intemational Search can be carried out, specifically:

3. I:] Claims Nos.:
becauss they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 8.4(a).

Box Il Observations where unity of invention la lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muttipls inventions in this intemnational application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this Intsmational Search Report covers ali
searchabie ciaims.

2. D As all ssarchable claims could be searched without stfort justitying an additional fee, this Authority did not invite payment
of any additional fea.

a. D As only some of th required additional saarch foes wers imely paid by the applicant, this intemational Search Raport
covers only those claims for which fees were pald, specifically claims Nos.:

4, I:I No required additional search fees were timely pald by the applicant. Consaquently, this internationat Search Raport I
restricted to the invention first mentioned In the clalms; it s covarad by claims Nos.;

Remark on Protest Dmaadduonalseamhfeaswareaowmpamedbymappﬁmnfsmst

I:‘ No protest accompanied tha payment of additional search fees.

Form PCTASA/210 (continuation of first sheat (2)) (January 2004)
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Patent document Publication Patent family Publication

cited In saarch report date member(s) date

EP 0399843 A 28-11-1990 AT 108327 T 15-07-1994
CA 2017507 Al 25-11-1990
DD 294633 A5 10-10-1991
DE 69010574 D1 18-08-1994
DE 69010574 T2 27-10-1994
DE 399843 T1 02-05-1991
DK 399843 T5 19-09-1994
ES 2033626 T1 01-04-1993
6R 91300063 T1 15-11-1991
HK 107695 A 14-07-1995
HU 61203 A2 28-12-1992
IE 64766 Bl 06-09-1995
P 8032638 B 29-03-1996
P 5508385 T 25-11-1993
PT 94168 A 08-01-1991
) 9014837 Al 13-12-1990

WO 03086453 A 23-10-2003 AU 2002253542 Al 27-10-2003
CA 2482244 Al 23-10~-2003
EP 1494708 Al 12-01-2005
JP 2005538343 T 15-12-2005
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1. This opinion contains indications relating to the following items:

B BoxNo.i  Basis of the opinion
O BoxNo.ll  Priority

Xl BoxNo. Il  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No.V  Reasoned statement under Rule 43bis.1 (2)(}) with regard to novelty, inventive step or industrial
applicabliity; citations and expianations supporting such statement

Box No. VI Certain documents cited
Box No. VIl Certaln defects in the international application
Box No. VliI  Certain observations on the international application

2. FURTHER ACTION

o7
Pal

ROO ®O

If a demand for intsmational preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority {*IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has nctifed the

International Bureau under Rule 86.1bis(b) that written opinions of this International Searching Authority
will not be so considered.

If this opinion Is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to

submit o the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASAZ220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA220.
3.  Forfurther details, see notes to Form PCTASAL20.

Name and mailing address of the ISA: Date of completion of Authorized Officer
this opinion f""\\
European Patent Office - P.B. 5818 Patentizag :
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2005035925

Box No.1 Basls of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed

0O atranslation of the international application into , which is the language of a transiation furnished for the
purposes of international search {Rules 12.3(a) and 23.1 (b}).

2. With regard fo any nucleotide andior amino acid sequence disclosed in the international application and
necessary to the ciaimed invention, this opinion has baen established on the basis of:

a. type of material:
O asequence listing
[J table(s) related to the sequence listing

b. format of material:
O on paper
O in electronic form

c. time of filingfurmishing:
O contained in the international application as filed.
O filed together with the international application in electronic form.
O fumished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a sequence listing andior table relating thersto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments;

Form PCTASA/237 (April 2005)



1M I’ 5: \5
WRITTEN OPINION OF THE Internationa! application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005035925

Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

D) the entire international application
claims Nos. 11-14

because:

Xl the said intemational application, or the said claims Nos. 11-14 relate to the following subject matter
which does not require an international search (specify);

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so
unclear that no meaningful opinion could be formed (specify);

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

O no international search report has been established for the whole application or for said claims Nos.

I ameaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit;

(3 furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

D) fumnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Admimistrative {nstructions, and such listing was not avaitable 1o the International Searching
Authority in a form and manner acceptable to it.

1 pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13fer.1(a) or (b).

[0 a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technica)
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available fo the International Searching Authority in a form and manner acceptable fo it.

0 the tables related to the nucleotide andbr amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

0O See Supplemental Box for further details

Form PCTASA/237 (April 2005)
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International application No.
PCTAIS2005035925

Box No.V  Reasoned statement under Rule 43bis.1(a)() with regard to novelty, inventive step or
industrial applicabiiity; citations and explanations supportlllg_ such statement

1. Statement
Novelty {N) Yes: Claims
No: Claims
Inventive step (IS) Yes: Claims
No: Claims
industrial applicability (1A) Yes: Claims
No: Claims

2. Citations and explanations

soee separate sheet

9,12,14,16,17,19
1-8,10,11,13,15,18,20

19
1-18, 20

1-10,15-20

Box No. Vlii  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the

claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (April 2005)
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WRITTEN OPINION OF THE International appiication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/035925

The present application relates to a vaccine composition comprising two different strains of
inactivated avian influenza virus (AIV), H5N9 and H7N1. It has been demonstrated that
said vaccine protects immunised birds against challenge with AIV having the same
subtype of haemagglutinin (HA), but a different subtype of neuraminidase (NA).

Be ltem 1l

Non-establishment of opinion with regard to novelty, inventive step and industrial
applicabllity

Claims 11-14 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l) PCT).

Be ftem V

Reasoned statement with regard to novelty, inventive step or industriai applicabiiity;
cltations and explanations supporting such statement

Reference is made to the following documents:

D1: FATUNMBI O O ET AL: “Efficacy of avridine and liposomes as adjuvants for
avian influenza virus antigens in turkeys" AVIAN PATHOLOGY, vol. 21, no. 2,
1992, pages 225-237

D2 CAPUA ILARIA ET AL: "Avian influenza: recent developments” AVIAN
PATHOLOGY, vol. 33, no. 4, August 2004 (2004-08), pages 393-404

D3 EP-A-0 399 843 (CHIRON CORPORATION) 28 November 1990 (1990-1 1-28)

NOVELTY (Article 33(2) PCT)

D1 discloses a vaccine composition effective in preventing or ameliorating A1V infection,
which comprises 4096 HA units per vaccine dose of three inactivated strains of AlV, H4NS,

H5N2, H7N3, sorbitan mono-oleate and polysorbate 80 (Tween 80) (D1, p. 226, para. 2;
p.227, para 4).

The 'challenge virus' may not be considered a technical feature of the vaccine

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) {EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/035925

composition, since the selection of the challenge virus depends on the scientist testing the
vaccine composition, or the challenge may result from a field infection with any naturally
occurring AlV strain. Table 1 of D2 shows AlV strains that have caused outbreaks in recent
years, and the H5N9 and H7N1 AlV strains used to generate the vaccine of the present
application have both been implicated in recent outbreaks. The 'vaccine strain’ may thus
not be distinguished from any 'challenge virus' and the vaccine composition of D1 is
considered suitable of inducing an immune response against AIV strains with the same HA
subtype but a different NA subtype than the strains used in said composition, for instance
H5N1.

The subject-matter of claims 1-8, 10, 11, 13, 15, 18 and 20 does not fulfil the requirements
of Article 33(2) PCT with respect to novelty.

The subject-matter of claims 9, 12, 14, 16, 17 and 19 is not disclosed in the prior art,
therefore said claims appear novel (Article 123(2) EPC).

INVENTIVE STEP (Aricle 33(3) PCT)

Dependent claims 9, 12, 14, 16 and 17 do not contain any features which, in combination
with the features of any claim to which they refer, meet the requirements of the PCT in
respect of inventive step, the reasons being as follows:

Equivalents of sorbitan mono-oleate known from the vaccine composition of D1 are listed
in D3 (p.6, |. 12-22), and the application does not demonstrated in a comparative example
that the selection of sorbitan sesquioleate has any effect (claims 9 and 16).

it has not been shown that the vaccine composition of the present application administered
via drinking water or by spraying, or administered in a single dose, induces a protective
immune response (claims 12, 14).

No effect has been indicated for a vaccine composition comprising about 192 HA units per
dose per strain of AIV (claim 17).

No incentive has been given in the prior art to generate a vaccine composition comprising
inactivated HSN9 and H7N1 containing two surfactants consisting essentially of sorbitan
oleate esters. It has been demonstrated that said vaccine composition induces a protective
immune response.

Hence the subject-matter of claim 19 appears to comprise an inventive step (Article 33(3)

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-Aprl 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATI NAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/035925
PCT.

INDUSTRIAL APPLICABILITY (Article 33(4) PCT)

For the assessment of the present claims 11-14 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formuliation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to the
use of a compound in medical treatment, but may allow, however, claims to a known com-
pound for first use in medical treatment and the use of such a compound for the
manufacture of a medicament for a new medical treatment.

Re item Vil

Certain observations on the international application

Claims 9 and 16 relate to 'TWEEN®80', which refers to the commercial origin of said
compound rather than the property of the compound (PCT Guidelines, 5.39). The applicant

is requested to remove said expression and replace it with polyoxyethylene 20 sorbitan
mono-oleate, as defined on page 10 of the description.

Claim 10, relating to ‘an antigen,' refers back to claim 1 relating to strains of AIV virus.
Furthermore, the antigen is characterised as 'virus antigen which is inactivated in a water
bath'. Said term does not clearly define the subject-matter for which protection is sought.
Claim 10 does not fulfil the requirements of Article 6 PCT since said claim is not clear.

whx

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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