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1. Me reflero a mi memorial de 5 de Noviembre de 2004.
2. Por medio del presente atentamente ruego a usted, se sirva pronunciarse en

relacién con la solicitud arrlba nombrada, ya que desde el 1 de Septiembre de 2004,
esto hace ya mas de dos (2) aflos, que fue publicado el extracto de la presente
solicitud en la Gaceta de la Propledad Industrial No. 543, y el examen de patentabllidad
correspondiente fue solicitado en su debido momento mediante memorial de 5 de

Noviembre de 2004, sin que haya sido adelantado ningun otro trémite,

3. Cabe anotar que esta demora en el tramite acarrea grave perjuicio para mi
representado.
Sefior Superintendente,

@CIA LLO%EDA RICAURTE

T.P. 53.215

AMCW/fegv



Industria y Comercio
SUPERINTENDENCIA
DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 03-008311

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 543

DE FECHA 01 DE SEPTIEMBRE DEL 2004, EL TERMINO HABIL SENALADO

POR LA LEY EXPIRA EL 26 DE NOVIEMBRE DEL 2004

NOTA: Dentro del plazo de los ssis (68) mesas siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabllidad so pena de que la solicitud caiga en abandono, de acuerdo con o
establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

Si NO X

Bogota D.C., Diciembre de 2008
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Bogoté4, D.C.,

Doctor

ALICIA LLOREDA

Smithkline Beecham Biologicals

(Apoderado)

ASUNTO Radicaciébn 03-9311
Trémite 002
Evento 001
Actuacién 430
Oficlo.. _ _ .
FO“O‘S - 3 8 8 8

Como resultado del axamen de fondo, reallzado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

Documentos estudiados:

Los textos estudiados fueron la descripcién (Follos: 28 a 88) y las reivindicaciones 1
a 27(folios: 89 a 95).

La presente solicitud reivindica prioridad britanica N®° GB0018728.5 de 10 de agosto
de 2000 y cumple con lo establecido en los articulos 9, 10 y 11 de la Decislon 486 de
la Comisién de la Comunidad Andina.

Objeto de invenclén:

El objeto de la presente solicitud se refiere a un método para producir una vacuna de
hepatitis B purificado, la cual comprende un antigeno superficial de hepatitis
purificado, el antigeno comprende menos de 0.25ug de Hg, donde el antigeno se
purifica en presencia de un agente reductor que tiene un grupo SH libre y un
excipiente farmacéuticamente aceptable. En el anterlor método el antigeno de
hepatitie crudo a) esta sujeto a cromatografla de permeacion en gel, b)cromatografia
de intercambio de iones; opcionalmente se purifica en presencia de tiomersalyc) se
mezcla con un agente reductor que tiene un grupo-SH libre, tal como clstelna. De
igual forma se reclama una composicién de vacuna que comprende un antigeno de
hepatitis B purificado comprendiendo menos de 0.25ug de Hg/20ug de proteina y
que es obtenido por el método descrito anteriormente y es mezclado con un
adyuvante de aluminio o un inductor Th1.

El objeto de la solicitud definido anteriormente se clasificd en la IPC A61K 31/29,
CO7K 14/02.

Claridad de la solicltud:

El articulo 28 de la Decisidn 486 de la Comisién de la Comunidad Andina establece "La descripcién
deberd divuigar la invencién de manera suficienternente clara y completa para su comprension y pare
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que una persona capaciiada en la materia técnica correspondiente pueda ejecutsria.”

B articulo 30 de la Decisién 486 de la Comisién de /la Comunided Andina establece que: "Las
relvindicaciones definirén la maleria que se dessa proteger mediante le patente. Deben ser claras y
concisas y estar enleramente sustentadas por la descripcion.

Las reivindicaciones podrén ser independientes o dependientss. Una reivindicacion seré

cuando defina la maferia que se desea proteger sin referencia a otra reivindicacion anterlor. Una
relvindicacién serd dependiente cuando defina la maleria que s8 desea profeger refiriéndose a una
relvindicacién anterior. Una relvindicacidn que se reflera a dos 0 mds relvindicaclonss anteriores se
considerard una relvindicaciin dependiente miltiple."

En general el capitulo reivindicatorio carece de concisién porque comprende varias
clausulas independientes que tlenen el mismo alcance; por ejemplo las clausuias 21
y 22 comprenden materia previamente reclamada en 1, la 23 es practicamente igual
a la 5, la 24 igual a la 6, entre otras. Lo anterior impide que un tercero pueda
determinar con exactitud cual es el verdadero alcance de la proteccién solicitada.

Las reivinidicaciones 1 a 4,11, 12 reclaman un método para producir una vacuna,
caracterizandolo por el producto a obtener, mas no por sus caracteristicas técnicas
propias. Un método debe definirse mediante la secuencia légica de etapas que lo
conforman y por las condiclones a las cuales se éstas se llevan a cabo,mas no porel
resultado a alcanzar.

En la reivindicacion 5 no es completamente claro si los literales a), b) y ¢) constituyen
etapas consecutivas o simplemente son opciones de los métodos de purificacién a
los que puede ser sometido el antigeno.

La reivindicacién 25 reclama un antigeno de hepatitis B inmunogénico, que
comprende menos de 0.25 ug de Hg por 20 pg de proteina que se obtlene por
purificacién en presencia de tiomersal antes del tratamiento con un agente reductor
con un grupo tiol libre. En este caso se Intenta reclamar una molécula por su
proceso de purificacién y no a través de sus caracteristicas técnicas proplas
(estructura).

De acuerdo con lo anterior, la clausulas en mencidn no son claras a la luz del articulo
30 de la D. 486

Relvindicaclones de uso:

El articulo 14 de la Decision 486 de la Comisién de la Comunidad Andina establece: "Los Palses
Miembros olorgardn patentes para las invenciones, sean de producio o procedimiento, en todos los
campos de la tecnologla, slempre que sean nusvas, fengan nivel inventivo y sean susceptibles de
aplicacion industrial”,

La reivindicacién 20 reclama expresamente el uso de de un antigeno superficial de
HBYV en la preparacién de un medicamento. Considerando que la D.486 solamente
considera proteccidon para invenciones de producto o procedimiento, pero no
contempla tal privilegio para los usos, se conceptia gque la materia reclamada se
encuentra fuera del campo de la patentabilidad nombrado en el articulo 14.

Determinacion del estado de la técnica:

E articulo 18 de la Decisién 486 de la Comisién de la Comunidad Andina establece que "El estado de
fa técnica comprenderd todo lo que haya sido accesible al piblico por una descripcion escrita u oral,
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utilizacién, comercializaciin o cualquier otro medio antes de la fecha de preseniacion de fa soliciud de
Patente o, en su caso, de la prioridad reconocida.

Sdio para el efecto de la delerminacién de la novedad, iambién se considerard dentro del estado de la
técnica, el contenido de una soliciiud de patents en irémite ante la oficina nacional competente, cuya
fecha de presentacién o de prioridad fuese anterior a la fecha de presentacion o de prioridad de la
solicitud de palenie que se astuviese examinando, slempre que dicho confenido esté incluido en la
solicitud de fecha anterior cuando efia se publique o hublese transciarido el plazo pravisio en el arifculo
40"

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es: 10 de agosto de 2000 y 18 de enero de 2001, se
buscaron documentos del estado de la técnica relacionados, con fecha de
publicacién anterlor a esta.

Se hizo la bisqueda de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la deflnicién provista en el articulo 16 de la
Decision 486 de la Comislén de la Comunidad Andina y las excepclones fijadas en el
articulo 17 de la misma.

Se encontré como anterioridades (documentos cuya fecha de publicacién es anterior
a la fecha de presentacién de la primera solicitud de patente sobre la cual se
reivindica prioridad o de la fecha de presentacion de esta sollcitud) que pueden
afectar ia patentabilidad del objeto de la presente solicitud:

Fecha de
N° Documento Thtulo Publicacién

1 WO894557 Combined vaccine compositions 19-09-1099
Process for purifylng recombinant

2 EP314240 hepatitis antigens 03-05-89

Method for the isolation and

3 US46849192 purification of hepatitis B surface 10-03-1987

antigen ..

Evaluacién de los requisitos de Patentabilidad:

El Articulo 14 de Ia Decisién 486 de la Comision de la Comunided Andina el cual establece: "Los
Palses Miembros otorgardn Patentes para las invenciones, seen de producto o de procedimienio en
lodos los campos de la tecnologle slempre que seen nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién industrial”,

Se proced|6 a evaluar los requisitos de novedad, nivel inventivo y aplicacién industrial
con el fin de establecer la patentabilidad de la Invencién relvindicada en la solicitud
en estudio.

Evaluacién de Novedad:

El articulo 18 de la Decisién 486 de la Comisién de la Comunidad Andina establece que "Una
invencién se consideraré nueva cuando no esté comprendida en ef estado de la técnica”. "El estado de
la técnica comprenderd todo lo que haya sido accesible al ptblico por una descripcién escrita u oral,
utillzacién, comercializacion o cualquier otro medio antes de la fecha de presentacin de Ia solicitud de
patente o, en su caso, de la priorided reconocida.

Sdio para ¢l efecto de la determinacién de la novedad, también se consideraré deniro de! estado de la
técnica, el contenido ds una solicitud de patente en irémite ante la oficine nacional compelente, cuya
fecha de presentacién o de prioridad fuese anterior a la fecha de presentacion o de priorided de Ia
solicitud de patente que se estuviese examinando, slempre que dicho contenido esté incluido en la
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solicitud de fecha anterior cuando ella se publique o hublese transcurrido el piazo previsio en el articulo
40",

Esta se evalud por comparacién entre lo solicitado y los documenios enconirados en
ol estado de la técnica y que se relacionan con el objeto reivindicado y de acuerdo
con la definicién de novedad del Articulo 16 de la Declsién 486 de la Comisién de la
Comunidad Andina.

Comparando elemento por elemento el objeto de esta solicitud con lo menclionado
en las anterioridades, tenemos que:

Las reivindicaciones 13,19,25, 26 reclaman una composicion de vacuna conteniendo
un antigeno de HBV, o reivindican expresamente dicho antigeno HBV, que se
caracteriza porque contiene menos de 0.025ug de Hg por 20 pg de protelna, y es
obtenido mediante purificacién en presencia de tiomersal y tratamiento con agente
reductor con un grupo SH. Los antigenos pueden estar en combinacion con otros de
bacterias patégenas conocidas.

La anterioridad D1revela composiciones de vacuna que comprenden la combinacién
de antigenos de hepatitis B (especiaimente HBsAg), con antigenos de HSV y un
adyuvante inductor Th1. Algunos de los antigenos menclionados en D1, pueden
contener thiomersal (y a suvez Hg), pero otros antigenos que han sido purificados
mediante métodos en los cuales el mercurio no esta presente, como los
referenciados en la pagina 8 de D1, afectan la novedad de la materia reivindicada en
las cldusulas en mencion; pues el indicar que el antigeno esta obtenido por un
método de purificacién determinado (tiomersal/reductor-SH) no necesariamente lo
distingue de la materla previamente divulgada en algunas realizaciones de D1. Las
vacunas divuigadas en esta anterioridad (y de hecho muchas otras vacunas del
estado de la técnica) que no contienen Hg caen dentro del alcance de la materia
reclamada en la presente solicitud y por ende afectan su novedad.

De igual manera el documento D3 divulga la purificacién de un antigeno de HBsAg
obtenido a partir de una levadura modificada, asl como formulaciones de vacunas
que lo contienen. En este proceso para la produccién y formulacion de vacunas de
HBsAg, no se divulga el uso de tiomersal (conteniendo Hg) luego las composicliones,
los procesos y las vacunas reveladas aqul, también serfan perjudiciales para la
novedad de los antigenos y composiciones reclamados en las cldusulas 13, 19,25y
26. Lo anterior tenlendo en cuenta que alin cuando en las anterloridades no se
divuilga el empleo de un agente reductor con —SH, para reducir los niveles de
mercurio, no implica que las vacunas obtenidas por tal método sean diferentes a las
composiciones de vacuna de HBV del estado del arte manufacturadas por diferentes
procesos.

Como se observa, el objeto de las cldusulas anteriormente mencionadas puede ser
Idéntico a lo comprendido en estado de la técnica, con lo cual se considera que
podria no cumplir con el requisito de Novedad.

Evaluacién de Nivel Inventivo:

El articulo 18 de la Decision 486 de le Comision de la Comunidad Andina establece que "Se
consklerard que una invencién tiene nivel inventivo, sl para una persona del oficlo normaiments
versade en la materia ¥cnica correspondients, asea Invencién no hublese resultado obvia ni se hublese
derivado de manera evidente del estado de la técnica”.

El Nivel Inventivo se evaludé por comparacién entre lo solicitado y encontrado en el
estado de la técnica y que se relaciona con el objeto reivindicado y de acuerdo con
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la definicién de nivel inventivo del Articulo 18 de ia Decisién 488 de la Comisiénde la
Comunldad Andina.

Las cldusulas 1 a 12, 21 a 24 reclaman un método para producir una vacuna de
hepatitis B purificado, la cual comprende un antigeno superficial de hepatitis
purificado, conteniendo menos de 0.25ug de Hg, donde el antigeno se purifica en
presencia de un agente reductor que tiene un grupo SH libre y un excipiente
farmacéuticamente aceptable. En el anterior método el antigeno de hepatitis crudo
a) esta sujeto a cromatografia de permeacién en gel, b)cromatografia de intercamblo
de iones; opcionalmente se purifica en presencia de tiomersal y ¢) se mezcla con un
agente reductor que tiene un grupo-SH libre, tal como cisteina.

La anterioridad D2 se refiere a una técnica simple y rapida para la produccién y
purificacion de HBsAg con alto rendimiento y pureza, donde los antigenos son
estables y potentes. El proceso abarca varias etapas de purificacion, junto a un paso
de solubilizacién en el que pueden emplearse varios agentes reductores como urea
DTT(SH libre), cisteina y homocisteina.

Las cromatografias de permeacién en gel y de intercambio de iones; son conocidas
por cualquier perasona versada en la materia como métodos de separacién de
distintos tipos de moléculas. Ahora blen, considerando que el uso de agentas
reductores con grupos tiol libres para la purificacién de antigenos de superficie de
HBV ya habla sido divuigado en D2, un técnico medio del oficio podria partir de las
ensefianzas de ésta anterioridad y seleccionar otras metodologias de separaclén
conocidas en el arte para ajustar el proceso de purificacién, medlante ensayos
sisteméticos propios de la actividad investigativa, hasta obtener ef rendimiento
deseado.

Como se observa, el objeto de esta solicitud no representa un salto cualitativo sobre
la formulacién de la regla técnica y por lo tanto no cumple con el requisito de Nivel
Inventivo.

Evaluaclén de la Aplicacién industrial:

El artfcuio 19 de la Decision 486 de la Comisidn de la Comunided Andina establece que "Se
consideraré que una invencion es susceptible de aplicacion industrial, cuando su objelo pueda ser
producido o utilfizado en cualquier tipo de indusiria, entendiéndoss por industria la referide a cuaiquier
actividad productiva, incluldos fos servicios”.

El objeto de la presente solicitud cumple con el requisito de Aplicacién Industrial.

En conclusién los requisitos de patentabllidad de la presente solicitud se encuentran
afectados asl:

N° Documento R":';‘::;:ﬂ:"" Requisito que afecta
1 W0994557 13, 19,25y 26 Novedad
2 EP314240 1a12,21a24 Nivel Inventivo
US4849192 13, 10,25y 26 Novedad

En cumplimiento del articulo 45 de la Decisi6n 486 de la Comisiéon de la Comunidad
Andina, se le Indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegaré la patente.
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, Iiteral e), del
capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

El anterigr requerimiento fue notificado por fijacibn en lista, de

fecha ”_mﬂ_w_

CONCEPTO TECNICO EXAMINADOR TECNICO 2007-02-00
N 241 Cédigo N* 202083
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PCT WORLD INTEL LECTUAL PROPERTY CROANIZATION

INTERNATIONAL AFPPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) Dnternational Putent Clamification & ; (1) Lnternational Publication Number: WO 99/45957
ASIK A2 (49) Intermational Pobliestion Date: 16 September 1999 (16.09.99)
(21) Internafiona] Applicstion Nember: PCT/EP99/01405 | (81) Designated Statexs AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, HE, ES, FI, GB, GD,
(22) International Filing Dufe: 4 March 1999 (04.03.99) GE, GH, GM, HR, HU, D, I, IN, IS, JP, XH, KG, KP,
KR, KZ, LG, LK, LR, LS, LT, LU, LV, MD, M0, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, 5D, SE, 5G, 51,
mmm: SK, 8L, T3, T™™, TR, T, UA, UG, US, UZ, VN, YU, ZW,
98051055 9 March 1998 (05.03.98) GB ARIFO patent (GH, GM, KE, LS, MW, 3D, $L, §Z, UG,
98135619 23 June 1998 (23.06.98) an ZW), Eunasian patent (AM, AZ, BY, KQ, KZ, MD, RU, TJ,
TM), Buropean patent (AT, BE, CH, CY, DE, DX, BS, FI,
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAFI paimt
(71) Applicant (for all designated Sinter except US): SMITHK- (BF, BJ, CF, CG, C1, CM. GA, GN, GW, ML, MR, NE,

LINE BEECHAM BIOLOGICALS S.A. [BE/BE]; Ruo de SN, TD, TG).

I"ingtinst 89, B—1330 Rixensart (BE).

(72) Inventors; and

(79) Inventoro/Applicanis {for US only: STEFHENNE, Joan
[BE/BE]; SmithKiing Beechemn Biclogicsls 3.A., Ruo do
Vinstitt 89, B-1330 Rixensart (BE). WETTENDORFF,

Mutine, Asne, Cecile [BE/BE} SmithKline Beecham

Blologicals s.a, Rus de I'Instit 89, B-1330 Rixemasst

(BE).

(74) Agent: TYRRELL, Arthor, Willinn, Russel SmithKlne
Beecham Corporute Intellectnal Property, Two Now Horl-
zoos Court, Brentfond, Mikilesex TWS 9EFP (GB).

(56 Tile: COMBINED VACCINE COMPOSITIONS
(57) Abstruct

Nowvel combined vaccine
sntigen
Insctivated

compositions preferentislly for sdministration to adalascents ars provided, comprising
and & hespes simplex viral motigen and optiomally in sddition ane or mare of the fallowing: sn EBV antigen, & hepatitls A
sitemusied virs, an HPV antigen, & VZV antigen, an HCMV sntigen, a Toxoplasma gondli antigen. The vaceing
wre farmulaed with s adjavent which is a preforential stimulator of TH1 cell response such as 3D-MPL and Q821.

2 hegatitly B virad
tigea

;
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WO 99745957 PCT/EP95/01406

The present invention provides a vaccine composition comprising:

(a)  ahepatitis B viral (HBV) antigen; and

(®)  aherpes simplex viral (HSV) antigen

in combination with an sdjuvant which is a preferential stimulator of THI cell
response.

The vaccine composition of the invention is of great benefit for administration to
adolescents who may be particularly at risk of HBV, and/or HSV infection.

Optionally the vaccine composition of the invention sdditionally comprises one or
more of a mmber of other antigens as described below.

It has been found that the vaccine compositions according to the invention
susprisingly show no interference, that is to say that the imoume response to each
amtigen in the composition of the invention is essentially the same as that which is
obtained by each antigen given individually in conjunction with an adjuvant which
is & preferemtiat stimmiator of TH1 cell response.

The vaccine Havrix (Trade Mark), also from SmithKline Beecham Biologicals is an
example of a vaccine that can be used to prevent hepatitis A infections. It is
formulated with aluminium hydroxide as adjuvant. This vaccine comprises an
ateenuated strain of the HM-175 Hepatitis A virus inactivated with formol
(formaldehyde); sce Andre et. al. (Prog. med. Virol., vol. 37, pl-24).

As used herein, the term hepatitis A viral (HAV) antigen is used to refer to either a
protein derived from hepatitis A virus or an attenuated strain of HAV, optionally
inactivared, ¢.g. with formaldehryde. If the HAV antigen is a protein derived from
hepatitis A virus it may optionally be a recombinant protein:
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WO 99/45957 PCT/EP99/01406

The hepatitis B viral (HBV)antigen in the composition of the invention is typically
hepatitis B surface antigen. '

The preparation of Hepatitis B surface antigen (HBsAg) is well documented. See
for example, Harford et. al. in Develop. Biol. Smndard 54, page 125 (1983), Gregg
et. al. in Biotechnology, 5, page 479 (1987), EP-A- 0 226 846, EP-A-0 299 108
and references therein.

As used herein the expression ‘Hepatitis B surface antigen', abbreviated herein to
‘HBsAg' or ‘HBS’ includes any HBsAg antigen or fragment thereof displaying the
antigenicity of HBV surface antigen. It will be understood that in addition to the
226 amino acid sequence of the HBsAg S antigen (see Tiollais et. al. Nature, 317,
489 (1985) and references therein) HBsAg as herein described may, if desired,
contain all or part of a pre-S sequence as described in the above references and in
EP-A- 0278 940. HBgAg as herein described can also refer to variants, for
example the 'escape mutant' described in WO 91/14703. In a further aspect the
HBsAg may comprise 2 protein described as L* in European Patent Application
Number 0 414 374, that is to say a protein, the mmino acid sequence of which
consists of parts of the amino acid sequence of the hepatitis B virus large (L)
protein (ad or ay subtype), characterised in that the amino acid sequence of the
protein consists of either:

(a)  residues 12 - 52, followed by residues 133 - 145, followed by
residues 175 - 400 of the said L protein; or

(b)  residue 12, followed by residues 14 - 52, followed by residues 133 -
145, followed by residues 175 - 400 of the said L protein.

HBsAg may also refer to polypeptides described in EP 0 198 474 or EP 0
304 578.

Normally the HBsAg will be in particle form. It may comprise S protein -
alone or may be as composite particles, for example (L*,S) wherein L* is as
&ﬁmdlmmsmmes-pmhofwnmmﬁm.
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WO 995/45957 9 PCT/EP99/01406

The HBsAg may be sdsorbed on aluminium phosphate as described in
W093/24148.

Preferably the hepatitis B (HBV) antigen used in the formmlation of the invention is
HBsAg S-antigen as used in the commercial product Engerix-B (Trade Mark;
SmithKlipe Beecham Biologicals).

A vaccine comprising hepatitis B surface antigen in conjunction with 3D-MPL was
described in European Patent Application 0 633 784.

Epstein Barr Virus (EBV), a member of the herpesvirus group, canses infectious
mononucieosis as a primary discase in humans. Predominantly it affects children
or young adults. More than 90% of the average adult population is infected by
EBV that persists for lifetime in peripheral B-lymphocytes. The virus is lifelong
produced in the parotid gland and spread primarily by exchange of saliva from
individuals who shed the virus. Children infected with EBV are largely
asymptomatic or have very mild symptoms, while adolescents and adults who
become infected develop typical infectious mononmcleosis, characterised by fever,
pharyngitis, and sdenopathy. People who have been infected maintain anti-EBV
antibodies for the remainder of their lives, and are thus immmne to further infection.

In addition to its infectious qualities, EBV has been shown to transform
lymphocytes into rapidly dividing cells and has therefore been implicated in several
different lymphomas, including African Burkiut's lymphoma (BL). EBV may also
be involved in causing nasopharyngeal carcinoma (NPC). Worldwide it is
estimated that 80,000 cases of nasopharyngeal carcinoma occur and it is more
prevalent in ethnic Chinese populations. Infectious monomicleosis is a consequence
of primary infection by EBV. It is not a life-threatening disease if additional risk
factors are absent.

Four proteins of the EBV viral envelope constituting the so-called membrane
antigen complex have been described. They are usually referred to as gp 220/350
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16
Example 1: with gD 4+ HBs combination

The objective of the study was 10 demonstrate the feasibility of the HSV
gD/HBV HBs combination in AKOH), / 3D-MPL fornulation. Immme responses
induced in guinea pigs by immunisation with these antigens used alone or in
combination were compared. HBs is an abbrevistion for Hepatitis B surface
antigen, specifically the S-protein as described hereinabove. gD is an abbreviation
for rgD;t as described hereimabove. :

Experimental protocol

The experimental protocol was the following. Groups of 6 female Hartley
guinea pigs were injected intramuscularly on day O and day 28 with the following
formmlations:

- group 1: HBa 5 ug / AI(OH), 125 ug / 3D-MPL 12.5 pg

- groop 2: gD 5 pg / AOH), 125 pg / ID-MPL 12.5 sg

- group 3: HBs 5 ug + gD S pg / AIOH), 125 pg / 3D-MPL 12.5 ug
- group 4: HBs 5 ug + gD § pg / AKOH), 125 g / 3D-MPL* 12.5 ug

* different 3D-MPL baich

Animals were bled 14 and 31 days after the second immunization. The

humoral immune response against HSV gD and HBV HBs was evaluated at both
time points in ELISA.

Deisyed type hypersénsitivity (DTH) reactions were also evaluated for HBs.
They consisted in the intradermal injection of 10 pg HBs in duplicate. The
development of DTH reactions was monitored by measuring skin thickness at 0, 24
and 48 hours after injection.
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1. Antibody responses

Anti-gD ELISA titers are shown in Fig. 1. Anti-gD titers in the group immmnized
with gD were comparable to those induced in animals immunized with the gD +
HBs combination. The presence of HBs in the formuiation did not affect the
induction of anti-gD antibody responses.

Similarly, anti-HBs antibody titers were compared in animals inmmmized with HBs
alone or combined with gD). Fig. 2 shows that comparable anti-HBs tivers were
observed in animals immmired with HBRs alone or with HBs + gD.

The results are shown in Figures 1-4 from which it may be concluded that in the
tested foromlation, the gD / HBs combination induces antibody responses
comparable to those induced by the same antigens used alone and DTH responses to
HBs comparabie to those induced by HBs alone. Thus no significant differences in
DTH responses to HBs are observed in HBs or HBs + gD vaccinated animals. The
presence of gD did not affect the DTH response to HBs.

2: PRO30 HBV/HSY combinstion

The objective of this smdy was to evaluate in the HSV guinea pig model the
protective efficacy of an HSV gD + HBV HBs combination in & 3D-MPL/alum
formulation as compared to gD alone in a 3D-MPL/alum formulation. The 3D-
MPL/alum formulation comprises alum (10 parts by weight) to 3D-MPL (1 part by
weight).
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PROCESS FOR PURIFYING RECOMBINANT HEPATITIS ANTIGENS

INTRODUCTION

Hepsiitis B surface antigen often occurs as a giycoprotein-protein complex that confers Immunity
against the pathoiogical sffecis of subsequent infection by hepatitie B virus. Scurces for safe, rapid and
Inexpensive manufacture of the antigen for vaccination purposes have been imiiad to secum or plasma from
patients who synthesize large quantities of the requisite antigen, usuaily in the form of 22 nm particies. With
tire advent of recombinant DNA tach niques, DNA coding for the surface antigen le inserted into yeeast, E.
coll and other cellular systems, then expressec. The resulting polypeptide prochuct varies subsiantialy with
s DNA construction usad s well as the host or cellular systems employed to express the Inserted DNA.

The HB virlon Is composad of two groups of structural protains, the cors proteins and the envelope or
surface ("S") protsins. in addifon o being the major surface proteins of the virion. ... Dane particls, the
"S* proteins are the sole conetituents of Australla antigen, or 22 nm perticies. The "S" proteins are the
transiational products of a large open reading frame (ORF) encoding 388-400 amino acids, depending upon
savotype. This ORF Is demarcaiad inio three domains, sach of which begine with sn ATG codon that s
MGMnAMWMﬁhMMMmMH,qM1nm-
110 amino ecids), pre-82 (55 amino acids), and 8 (226 amino ecide) in thelr respeciive 5-3 order in the
gene. The sbx protein producis derived from this ORF have the following compositions:

1) gp42 (42,000 dalton glycoprotein) = pre-$1/82/8 (meaning pre-81 contiguous with pre-S2,
corttiguous with 8), .

2) p38 (p = protein) = pre-91/82/8,

3) go36 = pre-82/8 {Iwo glycosyistion siiss),

All six proteins are present 10 an approximatsly equimoler extent in the HBV Dane particle. In the 22 nm
pariicie, the 4 smaller protsins are present o en appraximately equimolar extant, while gp42 and p39 are
pregant In st most ons or a few molacules per parficle. The pre-81 and pre-82 regions may have funciions
of promofing secvetion of the 3 region. For reviews of these fundamental properties of the protein, see
Tiollals, P. st al., Bclence 213, 408 (1881) and Milich, D. R et al., Proc. Nail. Aced, 8cl. 82, 8163 (1986).

The pre-82 region of the hepatitis B antigen comprises about B5AA (smino acid) resiciues. its presence
provides a dominant epitope that is more immunoganic in vivo than spliopes of the 8 protein, according to
Neurath, A. A et al., Bclence 224, 362 (1684), Neursth, A. TL et al., Nalure 318, 154 (1086), and Milich, D.
R et ol The pre-82 pofypepiide also has recepior-lie properties Tor polymertzed hurnan serum
dmmaﬁammmbymuumehmmuummmxuu.
Gastroanierology 88, 810 (1884).

Since the prasence of pre-82 sequances in the surface antigen ls a desirabie property for the purposes
of Immunizsfion, expression systems have baen developed for the expression of pre-81/82/8 protain and
othar variants. Sse, for mampis, U.S. application no. 824,408, fled January 31, 1688,

The methods of the present Invention relats i solubliizing precipitaias of recombinant surface antigen
of hepaiitis B vinzs {ribsAg). Pertially purified ridbsAg precipitates are solublized by a combined and
simultsneous tresiment of urea and DTT. Precipitatss or other insokible entities frequently occur in the
process of purtlying rHbsAg from yeest and other expression systeme. The present invention providee
methods of rendering soluble such precipiteins for the purposas of making a betier and cheaper vaccine
against hapetiie-associatnd dissases.

The tachnical advaniages of soiubliizing the partiaily purified recombinant surface antigen with denatur-
ing agents in the presence of reducing agents include higher vield and greater purity. The solubliized
product is also more stable. The technique of solubliization Is repid and simple.

Purification of recombinant proteina not infrequently requirss new methods or novel combinations of old
methods, since the compositon of the source for recombinent forme e.g. yeast are different from
conventional sources a.g. serum. One cannot predict what methode are useful for lsolsting proteins from
recombinant cell cultures on the basis of the inowledge and know-how of methods useful for isolating

proteins from ciassical or otherwise conventional sources. Purification procssses designed for preparing
1nnninne vamdra irumeal ruwliy in tha bt sandhaey Indinetinn of tha unrvariirdaihiiliv In tha ort Bar o

\
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similar view, see U.S. Patent 4,624,918.

BRIEF DESCRIPTION OF THE INVENTION

in this invention, tiere ls disciossd a methad for solublizing precipliaise of recombinant hepaiitis B
surface antigen from a precipitaiecd paytially purifisd recombinent hepatitie antigen obisined from a
recombinant expression sysiem, comprising the steps of:

(a) treating & proparstion of preciptisied, partiaily purified recombinant hepatitis sntigen, or portion of - - -

said antigen thereof, with a quantity of denatring agent In the pregence of a reducing agent effective 10
solubllize said preparation, and

(b) removing the denaluring agent and the reducing agent, yiekiing a preparation of & substantially
soluble, pertially purified recombinant hepatifs antigen. or portion of sald antigen thereol.

DEFINITIONS AND ABBREVIATIONS
Specific activity: & weight-o-weight ratio of immunochemically reacive sAg to tolal protein.

amino acid
dithiothretiol

polymerized human serum albumin
phosphate buffered saliné, 0.16M NaCl In 7mM eodium phosphate buffer, pH sbout 7.2

SR TTINTEE
g
|
§
:

:

'AGE | sodium dodecyl sufsie polyacrylamide gel slectrophoresis

DETAILED DEBCRIPTION OF THE INVENTION

The processes of the present inveniion invoive methods of solubliizing recombinant hepaiitie B swface
antigen (rHbeAg) from yeeast exiracts. Thess methods involve the combined trestment of riHbsAg with
denshuring ageat n the presence of reducing agent.

it will be understood that the novel purificaion processes of the present invention are spplicable to a
range of @pressed rHbaAg Inclxiing recombinant § protsin or recombinant pre-81/82/8 protein. Ono
principle example Is ribsAg produced by yeest cells transformed by yeast veciors of Bample 1. This
systam cqgresses an 8§ amino acld sequence. Processes for the purification of other variant amino acid
ssquences of the S protein are sncompassed by the pressnt invention. The processss of the present
invention are designed 1o provide rapid and efficlent methoda of purifying any ribsAg, including 8 protein
varfants as well as pre-81/82/8 proisin variants, In accordance with the principles of the present invention.
For sxampie, conservaiive substiitions [defined ez sety (n Table 1 of Taylor, W.F., J. Mal. Biol. 188, 233
{1886)] In the pre-81/82/8 smino acid sequence generally witl not result In any substantial or novel
modification of the principles and practice of the present Invention. Conservative substitutions ol hepatitis
mmmm:mw.e.otu..J.m.m.g.m (1088). Allsmatively, deletions
within the 8, pre-81 or pre-82 regions will not In general recuire any modifications of the procosses for
purification discussed herein. it will be undersiood that rHbsAg or surface antigen or portion thereof in this
application includes any such varialions In the amino acid sequence, whether by consarvalive amino acid

S,
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heparin
hirudin

4-hydroxymercuribenzoate

lodoacetamids

lodoacetic acid

lsupeplin

e-macrogiobulin

mercaptosthanol

p-mercurlbenzosts

mercuric chioride

a~microglobulin
mr&@ﬂmmymmmw ketons

pepstatin from a variety of sources, including ycos
1,10-phenanthroline gy
2-phenanthraling
phanothiszine-N-carbany! chioride
phosphoramidane
PMSF
pryrophosphate
SH-blocking reagents
sliver nitrate
soybean frypsin inhiblbor
p-toluene sulfonyl fuoride
TLCIGL-1-chioro-3~{4-tosylamido)-7-amino-2-hepianone-hydrochloride]
TRITON X-100 and other detsrgents at low concentrations
TPCIL-1-chioro-3-(4-tosylamido)-4-phenyl-2-txitanone}-
trypein Inhibitor from hen egg
ZPCK (benzyloxycarbonyl-L-phenylalanine)

Buffered solutions containing one or more of the Bsied Inhibliors mey be adapted to one or more steps
in the process of purifying surface antigen,

PURIFICATION

Yoast colis transformed with eeprassion veciors coding for pre-81/82/8 protsin or variants thersof, are
grown and harvested. If storage of the cells is deeired, the cells are then washed in buffer, e.g. PBS, to form
a coll paste. Stovage of the coll paste ls typicsily done by freezing In Aquid Na.

Purification typically begins as follows. A batch of frozen cell paste le thawad and suspendad In buffer
containing proteclytic inhibitors, ¢.g. PBS In 2mM PMSF, or hyperionic phosphats buffors. Catle are then
disrupiad, preferably by mechanical means. The gentie bead brekage method for discuption has been
found unsulisble for scale-up. Dieruption by a cell disrupter Is the most preferred becauses of Ite repld
operation,

Yeast cell disruption resulis In a crude exiract. & Is necessary «f this point to remove call debris in the
exiract so that mechanicel clogging in subsequent purification steps Is evoided. Centrifugation at about
4,400 x g for 5§ minutes has been found adequate, but it is readily understood that different centrifugation
speeds for different times s aiso possible and esaslly rendersd opersbie. The presence of pre-8
polypepiide epitopes can be ascertained by the binding of thees spliopes to polymedzed human serum
albumin {pHBA) In a sandwich RIA sssay with labelled antibody specific to HBV surface antigen.

Further steps In the purification process are performed on the 4,400 x g supemetant remaining after the
call debria (s removed from the crude exiract by centrifugation at 4,400 x g for 6 minutes, ss described
above.

SOLUBILIZATION
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(¥} cryatailization.
This st s by no means exhaustive. Its order |a not an Indication of the preferred order of purtfication. it will

bs undsrstood that & succeesful purification of rHbeAg may be conducted with any or all of steps (a)-(k),
and that In principls solubliization as described above may be Insertad as an additional step at any point.

in the exampies the foliowing materials were purchasad from commerciel sources: Urea and guanidines
HCL, Schwartz/Mann Blotech; TRITON X-100, Figher Gcleniific Company; dithiothrelin!, Bio-Rad.

Throughout this application, glycoproiein was determined by the periodic acid-Schiff base procadure of
Neville. D. M. et aL, Methods In Enzymology 32, 82 (1974). Protsin concentrations were determined by the
8DS-Lowry sseay, a.9. Lowry, 0. H. et al, J. Biol. Chem. 183, 265 (1851); snd the Coomasale bius-binding
assay, e.g. Bradiord, M.M., Anal. Biochem. 72, 248 (1976).

immunochemical tasts were performed on the iots purified sccording to the foflowing procedures.
Binding 0 polymerized humen serum albumin (pHBA) was conducted according to Valenzuela st al.
am.g.awummmummmwamdm
procedures, Including AUSRIA® [1-126 (Abbott Labs), and AUSAB® (Abbott Labs). Blological activity was
testad by the mouss potency test.

EXAMPLE 1

Preparstion of partialy purified rHbeAg

Sampies of partially purified recombinant surfsce anfigen were prepared subsiantially by the proce-
dures of Wampler, D.E. et al, Proc. Natl Acad. Scl. 82, 6630 (1885) through the step invoiving hydrophobic
chromatography on bulyl-agarose, yielding butyl-agarose product. Thess procedures are s follows:

Two yeast sirains wers used as & source of rHbsAg. The first is that described by Velenzueia et el
Nature 208, 347 (1982). The second used a glycersidehyde-3-phosphate dshydrogenase (GAP) promoter
instnad ‘of the aicohol dshydrogenase (ADH) promoter. Cells wers grown as described by Carty et al.
Eighty-Fourth ASM Meeting, March 12, 1684, St. Louts, MO, sbstr 030, p. 194, and harvastad. The cell
paste was suspended [n an squal volume of hypertonic phosphats buffer (0.1 M sodium phosphats, pH
72/0.56 M NaCl). Phenyimethyisulfonyl fuoride (0.2 M In lsopropenol) was added to a final concantration of
2mM and the calis were disruptad by seven or nine passee thmugh a lsborsiory homogenizer for 15
minuiss at 10,000 peig yleiding a crude extract. The crude exiract (32-70 mg of protein per mi) wes diiuted
with 4 vol of 0.01 M phosphate buffer (pH 7.5) coniaining 0.1% TRITON X-100 (Rohm and Hass). Cell
debris was removed by continuous-flow centrifugation, and the supematant solution wes concentrated S-fold
In a hollow fiber unit and disfiitered with § vol of phosphate-buffersd seline (7mM sodium phosphate, pH
720.16 M NaCl). TRITON X-100 was removed by using sn XAD-4 beads cariridge [Rohm and Hass, see
Cheetham, P.8.J. Anel. Biochem. 82, 447 (1979)]. HBsAg was partially purified by adsorption and elution
with 50 mM sodium borsis buffer, pH 8.7, from fused sllica [Piliot, J. et al., J. Clin. Microblol. 4, 205 (1878).
The elusts was ciarified by centrifugation for 35 minutes at 11,000 x g at 4° C, then rouinely siored st 4° C.
For removel of insaiuble precipiteies ot this stage, centrifugeiion at 8000 x g for 4 minutes was performed
and the resulling clarifled product was further purified by adsomption on butyl-agarose, ylelding the butyl
Sgarnse product as eluats.

EXAMPLE 2

Solubilleation

The butyl-agarose product was treeted with urea~DTT or KSCN, or both, as follows:

o
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() Ures-DDT trestment. A sampile of the butyl-agarose product of Example 1 was incubaied for 18-
20 minuios st 4 C In 4M Urea and S mM DTT. The impurities dissociated from the antigan wers ssparsied
from the antigan by diafiltration over a hollow fiber membrane (100,000 NMW, 0.5 1, § psf) with S vol. of
2M Ursa In 2 mM DTT, followad by 10 volumes of PBS, yiekiing retentates treated with Urea-DTT.

m)mummwmmdmnumoﬂwmm
step (s) of this Exemple, were Incubsted In 3M KSCN In PBS at 4°C for 18 hours. The Impurities
dissocigiad from the entigen were then removed by disfiitration over a holiow fiber membrane (100,000
NMW, 0.8 ft.2) with 5 volumes of 3M KSCN In PB8 followed by 10 volumes of PBS, ylekiing samples
trestnd with KSCN.

Sampise trezind with Urea-DTT or KBCN, or bath, were emmined under electron microscopy and found
to be 20 nm particies of typical appearance. These samples wers then analyzed for Immunoiogical potency
by the mouse paisncy test.

Mouse polericy was assessed by the procedzes as follows. Antigen sampies were prepared for testing
wmmmnmm-oamm then treating & sampie (20 Lg/ml protein) with
124,000 formaiin for 72 hours at 37° C. The formalin-iresisd semple was then adsorbed on alum by adding
0.086 mi of a sterlle 6.44% solution of potassium sininum sulfats, with stirring, to each mi of sampie and
acfusting the pH of the mbdure o 8.76 with 1 N NaOH. After stining for two hours, the suspension was
centrifuged 10 minuies at 1000 x g. The supameatant liquid was decantsd from the alum precipliste snd
discerded. The afum adsorbed ribeAg was resuspended in physiciogicsl ssiine to the original volume end
thimerosal was added to a conceniration of 1:220,000. The preperstion was iseted In mice undiiuted end
diiuted in alum placebo i contsin 0.025, 0.008 and 0.0018 ug/mi One millilter of each preparation, or elum
placebo, wes injeciad Intraperiioneally Into each of 10 mice. The mice were individually bled 28 days later
and antibody thers were measured by the AUSAB @ radlolmmune assay (Abbol). Daiz were analyzed
determine ssroconversion raias (o the different doses of subunit HBsAg. A probit anaiysis was performed,
plots of empirical probit versus.dose wers made, lierstive meximum Akelihood least squares performed on
the data and the EDso valuss (ug) were cbiained.

Results of the mouse potency issts are summarized In the teble as follows. Treaiment with urea-DTT
subsienfially improved mouss polency.

IMLE
Meusa Poteacy Teats of rihsdg
b
——lIBAiment Mouss Potency
Lat M. Starting Material UreadTt kSN w,, (ko)
708 Buty! agarose product Mo No L0
™ Yos® 0.74
!n‘ No 0.44
Yu‘ No .02
Yos Yas 9.5
7108 Sutyl agareve product Yes Yes 0.36
- - -
e Pro=Sephurese 6B poalad o Yos 1.38
{vaste) fractisn’ Yes » 1.1

You Yes 0.98

o
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. a mtisfactory cell demity generally requires 3 socces-
METHOD FOR THE ISOLATION AND sive steps which are:
PURIFICATION OF HEPATITIE B SURFACE (1) removing HigAg from the cell imterior;
ANTIGEN USING POLYSORBATE _ a)u_n-ie_linlthnd-nin

FIELD OF THE INVENTION

is invention relat paraticn . In most procedures, step (1) is performed by mechan-
mﬂmhmaﬁmmm&'ﬁ ical forces suct as shearing forces (for cxample X-press
hepatitis B surface antigen (HBaAg) valuable for vaccl- = 0r French prem) or shaking the glasm beads, eventusily
nal purpose and to the preparation thereof. munthlddtmm_ofamtmohmwm;
mm%;ﬂwmwmmm“mq“ MURRAY et al. in The EMBO J. 3 645.650; 1984 and

It is valusble for the ion of ; by R. A. HITZEMAN et al. Ioc. cit.
. PreparRtion of vacomes. It hus nlso been reported that incubstion of HBaAg

BACKGROUND OF THEINVENTION 15 yith detergents breaks down the particle. With that

» » - - m
diacase um?,;i!w'-“.,.'t_'_n'-"' ﬁ."w GB Pat. No. 2 093 039 discloses trestment of HBaAg
blood of patients suffering of the disesse, the develop- ,, Polypeptide mixture which s introduced on top of an
ment of a commercial hepatits B vaccine has faced *° squeons buffer solution containing a sucrose gradient

considerable drawback: hepatitls B virng is a 42 mm - #nd recovering a fraction substantially free from deter-
particle called the Dane particle consisting of (a) a core ﬂnﬂmﬂnﬁqnﬁﬂudﬂnﬂmm

and containing the mtigen (HBeAg) Which is not ,,, EP Fat. No. 0 005 864 diacloses ooniacting antigenio
wmmﬁmmhh”mmkﬂlmmm

trigiyceridea. Infaction with heputith B virns (HBV)  than 20 nm espechally less than 5 om. .
leads not cnly to the production of Dane particles but Japaness Patent application No. 53 104 724 (Derwent

i can be Japanese Paient application No. 30 160 420 (Derwent
cfficlently propagated led to the dovelopmemt of  abstract 27420 A) disclosss a process whereln HBsAg is
mmmwdmm Lﬁfnﬂvﬂﬂlmmwmm

tems by using recombinant DNA technique. For in- 45 - ‘W.- German Patent application No. 26 11 723 dis-
stance, expremsion of HisAg has been reparted from  “closes a prooem wherein HBaAg spherical particles are
yoast cells transformed with DNA vectors begring the  obtsined by warming the antigen in presence of a defat-
gene for HBsAg and it i known that the HBaAg syn-  ting surfactant.

thesized in yeast is amembiad into particles having prop- U.S. Pat. No. 4,113,712 discloses HiaAg perticles
ertice shmilar 1o the 22 nm particies secreted by hunm sp composed of single polypeptide prepared by
cells (P. VALENZUELA et sl Nature, 298; 347-350;  hesting HBeAg in hotonds sodinm chloride solution st

1982 and R. A. HITZEMANN otal Nual. Ac. Rea 1];  sbout neuiral pH contsining s surfaciast capshle of

2743-2763; 1983). The prodoction of HBsAg by recom-  delipidation.

binant techuique is éngineared cell cultures, for instance U.S. Pat. No. 4,481,189 disclosss & process whersin
cugintered yeast siraing coliures is well known to the 35 biood plasma or plssma devivative is stevilied by
art (sse for instance Patpatt publl-  contact with a detergent (e.g.  non lonic

cation No. 0 106 828; W. J. McALFER et al. in Naigre Steps (2) and (3) incorporate a variety of teclmigees,
307; 178-180, 1984 and C. E. CARTY et al in Abstract - among which adsorption/i colloidal

030 of the anoual meeting of the American Society for  sllica, more partioularly ‘AEROSIL' (a prodact sald by
Microbiology 1984, 84th meeting, Mar. 4-9 1984). @ DEGUSSA, Prancfort, FRG.)
patents describing processes  Snoh technique is described in the following refr-

Numerous
of extracting and purifying HBsAg from plasma, serom =~ ences:
ar other blood products or biological fivids or engl- W.J. M. DUIMEL 2t sl in Vox Sang. 23; 249-235;
neered cell oultares have also sppeared. 1972

The proces of the invention is spplicable o engl- 68 J. FILLOT et al in J. Clin. Mioroblol. 4; 205-207;
neered yesst cells producing HEaAg. 1976 and n Molec. Immumol. 21; 53-60; 1984,

The extraction and parificstion of HBeAg from F. BARIN et ol. in Asn. Microbiol. (Inst. Pasteur)

a
cnginssred yesst cell cultore which hes been grown to  1298; §7-100; 1978

——
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which teach that at best ouly a fraction (Le. about 609%) The desotbate contains purificd HBaAg :ntlckl .

of the adsorbed HBsAg is recovered (the best results  which can be further processed according to any tech-
being obisined by clution with a low lonic strength  pique well known to the art, e.g. ultrafiltration, chroms-
buffer) unless some amomnt of deoxycholate beaddedto tography on agarcse, precipitstion with dextran sul-
the eluant. 3 fate/calcium chioride and dialysis.

In another siudy (SIEBKE ct al in Acts Path. Mi- The inveation is illustrated by the following exam-
crobiol. Scand. Section B; 80; 935-93& 1972), it has
been pointed out that Australian antigen is partly eluted

from Aerosil by 2% Tween 80 and, likewise, is poorly EXAMPLE 1
adsorbed in the presence of the detergent. 10 Pelieted cells (80 g wet cells weight) of an engineered
DESCRIPTION OF THE INVENTION yeast strain culture expreming HBsAg which have

_ . . grown up 1o 30 g dry cells weight per liter of cultore are
When the previomsly imown tecimique involving  gugpended in 150 m) of NasHPOy aqueons solution
adsorption to silica gel and desorption with deoxycho- (7,098 g/1). This suspension is supplemented with 3 ml
Inte buffer is applicd to & supernatant resulting from the 13 4% (w/v) EDTA solution, 0.9 ml polysorbate 20 and 50
of HBaAg producing cells obialned ) iponronanol contsining 60 myg phenylmethylsalfonyl
by addition of a nan fonic detergent, it has bom noticed  finaride (PMSF). The pH s adjusted to 8.1 with NaOH
that, not only it is not possible to obtain & clesr superna- (109 w/v in water). The suspension b refrigerated in
mtdth:dh'nptduﬂlhnlﬂnno[t.lmydnlm a0 ice bath and disrupted by 2 pasages through a
buffir for the desorption from colloidal silics does caly 20 ;)04 gissshead homogeniver. The homogenste Is thea

hdmpnmﬂdmrpmdm_mﬂlemw. centrifaged for 30 minutes at 13,000 g.
there is a breakdown of the yeast particle s shown by ™1y, Gude extract supernatant (160 ml) is made up to
WM&MMIMMW a final tration of 4M urea and stirred for 30 min-
- ke . utes at room temperature 10 detach HBgsAg particles

By gradient centrifugation in sucrose it has also been 19

found that, when the disruption of the yeast cells is W%,:v)d e

performed in the presence of 0.5% (w/v) Triton X-100, .
memmﬁmemw:dguumm phosphate buffer (NaH;PO/NaOH) pH 7.2 containing

particles.
supernatant of yeast cells disrupted with The collokial silica fs then centrifuged for 15 minntes
oo Somie deserasat (o 5 polysorbam 20 0r ) ooipis, = €500 g and washed twice with 230 ml portions of
?%“ﬁ:'mmﬁ:’“x” m‘l"hc('ﬁhdﬁuilwinwmld'lﬂml
to sticring
muumw)umymm borste buffer pH 9.0 (NagBeOr/HC) mupplemented

The completencss of 43 8 clectron microscopy show that the antigen is present
by this way has been shown by thie sbsnce of a 22K in particle form Baving a dismeter of about 22 nm.
band in desorbed colleidal ailica end it has besn con- The desorbate i conoentrated to 13 ml in an AMI-
firmed that the isolated is assembied into partl- CON DC (an apparatms sold by AMICON CORP.
mu o ot ekt m-m#dlmm:?-;puw-

upon parenteral adotinistration 1o laboratory %0 (825 am> 100 ) on e

Thus, it ls & first object of the present invenion to  (an agrose gel manufactured snd sold by

particularly a polyscrbate (e.g. polysorbate
$0 at a final concentxation 0.1-19% v/v). finsl product is at loast 90% pre in HBsAg.

\ f,)(_/_\
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TABLE I 'ABLE
HBaAg Nucicle HisAg Poly- Noclels

[11] Protelm -;l’-ll- ackis [4)] Prozks meclxiios nelds
Praction (o) ___ (9 fg) (0, Footos (og) (mg) T .
Crude extract mper- 1790 o34 153 4300 Crode extract 15 e 517 119
s Desorbute i1 Y 2.1 11
Concentrated deace- 1000 » 215 0 w 14 L0 aos ND @)
:‘Fwnt k7] 20 15 ™ Urea aleais a7 an 0 ND ()
Destras milfste LEY] 12 n T4 10 (1) by RIA (Redic e Asmy) )
mpemnatant (O ND = son delacibis
BaCl3 432 iz 113 S0
o m Qs 057 los Scanning analysis by SDS-PACRE gel shows that the
(a) by BUIA (Raskic Immeznn Assay) final prodnct is at lesst 97% pure in HBaAg-

15 EXAMPLE3
EXAMFLE 2 The wechoique i that of Exsmple 2 but 25 ml of

Pelletod cells (80 g wet cells weight) of snengineered  phenylagerose (2 product mannfaciored by FHAR-
yoast sirain colivre expreming HBsAg which have  MACIA FINE CHEMICALS, Uppsals, Sweden) &
grown up to 30 g dry calls weight per liter of culture are ., substitated for the hexyl agarose therein specified.
sogpended in 130 ml of NaaHPO4 aquecus solution The HBaAg purification scheme and the HBaAg
(7.098 g/1). This suspension is supplemented with 3 ml  content of the final product are similar to those given in
4% (w/v) EDTA sclution, 0.9 ml polyscrbate 20and 9  Example 2.

ml isopropane] containing 60 mg phenyimethylsulfonyl : EXAMPLE 4

fluarids (PMEF). The pH is adjusted to 8.1 with NaOH 34

(109 w/v in water). The suspension is refrigerated in ‘The solution of HBaAg obtained st the end of BExam-

nhlﬂhaﬂ!d-uptdbyzp-pwl plo | was adjosted 10 & protein contemt of 10 ;g per ml
cooled glambhead homogenizver. The homogenate is then wmdmmwﬂ-mw

" centrifuged for 30 minutes ot 13,000 g. NaH;POy) sad ALHYDROGEL@® (aa aluminium

& fiua} concentration of 4M urea and stirred for 30 min-  Export Co., Copenhagen, up 10 final conoen-

mnmmmmmm tration of 0.9% (w/V), 20 mM aad 0.13% (wW/v) of

from cootsminating yesst cell memhranes mwﬂ-mmmu

M@ﬂﬂ.’ﬁwh)pmuhmm ol The preparation was stecllized and distrfouted joto 2

phosphate buffer pl-!?.!m;ss giass viala, each conisining a one ml dosage wnlt of

0.3% (v/v) polysorbate 20 and 4M ures is added

thereto. The solution Is stirred overnight at 4° C. 1o EXAMPLE 5§

allica particles. I of § particles on the Different dilutions of dosage mits of the vacoine
preparation of Example 4 were administered by intre-

The colloldal silica is then centrifaged for 13 minutes 40
t 6300 g and washed twice with 250 ml portions of, ' - PCoocal fome to 3 groaps of fiveeck old Swis

10% (w/v) NsCL " Twenty after administraiion, the animals
mm&;wﬂ::gﬂldmm mud:flnt:tmnﬁ-}mﬂuumdm
with 0.5% (v/v) polysarbate 20 and urea (at final con- 43 mﬁﬁw‘&%m&nm
centration XM) and the suspension is stirred for 4 bours  factnred ind sold by ABBOTT Diagnostio Prodocts
a7, GmbH, Wicibaden, FRG). )
The desorbed colloidal silica is then ceutrifaged for Mmmm.ummmm
3@@” . %0 mm-WﬂMJW4H
The desorbate is dialyzed againgt 10 mM tromets- .  with an smtigen pwepared by the technique of Example
mol/HCE buffer (pH 7.5) in an AMICON DC equipped lw&ﬂnmﬂuﬂdﬂul@mﬂm
with a cariridge having a ont-off of 100,000 daltos in ~  tered t0 5 groups of five week old Swiss mice.

order to dislyre out ures snd spplied 10 & column of 25 ;4  The results of this comparative teadl aro summarized
ml of bexylagarose {2 product mamufactured and sold = in Table ITT wherein (A) refars to the vacoine obtxined

by PHARMACIA FINE CHEMICALS, Uppmh, by the techniqus of the invention nrea while (B) refers
Sweden) in 10 mM trometamol/HC boffer 1o the vacoine obtzined by the process without collaldal
(pH 7.5) at a flow rate of 10 ml per hour. silion step.

The oolumn is then washed with 10 mM tromets- g TABLE I
mol/HC1 buffer (pH 7.5) and elated with a 50/30 (v/V) Nomber  Sernconversion
mixture of ethylene glycol snd 10 mM trometamol /HC1 Protsins EDy
buffer (pH 7.5) supplementad with NaCl st a final con- L g RIA)

centration 1M snd thereafter with 10 mM tromein-
Mﬁhﬁ(ﬂiﬂ)mﬁuﬂwﬂhmulu
final concentration 4ML

The HBsAg purification at the differest siages of the .
hereabove prooms are summarized in Toble IL B

sp. .

8 Chgslt
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— 2 A method according to ¢claim 1 wherein the clarifl-
JABLE [Tkcoatinued cation of the suparnatsnt is performed by addition of
"":r"' ""':""" urea up 10 a final concentration comprised between 2
preparzion wce () tn:l:'m wod 6M

h.l-,i o o 5 &Anﬂhndmmdmlwlwhutbe

‘as 10 » 5 clarification step is performed at 4° C.
24 1] ] 4. A method sccording to claim 1 or 2 wherein the

10 0 L] low ionic strength buffer is 10 mM.
EDuye offactive dase bn 305 of the trested simmb 5. A method according to claim 2 wherein ures i
RIA: Rackiv lanwes Asewy 10 supplemented to the low ionic buffer up to a final con-

ﬂm.hmlhl.

What we claim la: & A method sccording to claim 3 or 3 wherein the

L A method for the isolation and purification of hepe-  desorption & performed at 37° C.
?ﬂ:md;:hmdyu:n:dhh ey I|:':'u-.A w o mmhm
ving pro- 15 detergent supplemented to the low

duced sald sntigen and digrupted in the presence of a  uffer s

non lonic detergent which ks more particolerly a poly- 8. A method according to claim 7 wherein the poly-
sorbate which comprises clarifying the supernatant by  sorbate is polysorbate 20 ar 80.

addition of ures, adsorbing the antigen on the collaidal 9. A method ancording to claim 7 wherein the fins]
silica, desorbing therefrom the antigen with a low lonic 20 concentration in polysorbste is comprised between 0.1
buﬂ'ﬁp;ﬂl-’.&)lnpplmldmthmnﬂmthn and 1% (v/v).
non detergent.



