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ANEXOS /

Comprobante de pago de la tasa de presentacion de la solicitud.

Documento que acredita la existencia y representacién legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. O6b ~039.0419

. Documento de cesidn del inventor al solicitante o a su causante.

Declaraciones.
Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos).

Traduccidn de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA). '

Traduccion del examen preliminar internacional efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacidon de uso de conocimientos |,

tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material bioldgico.

Arte final 12 x 12.

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Blsqueda Internacional
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FIGURA CARACTERISTICA:

~

@ Solicito la concesién de la patente,

NOMBRE: _CARLOS R. OLARTE FIR

'782.747 Btad T.P. 74.295

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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Traduccioén oficial del Inglés por Marlén Neira Castro, resolucidn
2117 del Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACIOGN DE

PFIZER INC.

Bilingie inglés- espaiol, el 14 de julio de 2003 el suscrito notario Kenneth
Greenwood Certifica que J. Trevor Lumb, domiciliado en Nueva York ejercia
funciones de Asistente General Consejero de Patentes 1a Compaiiia Pfizer Inc., con
' sgde en Nueva York, Nueva York, Estados Unidos,
Fi}ma del notario: Kenneth Greenwobd
Sello notarial: certificado, verificado y autenticado en 1a Localidad de Egham
en Surrey, 14 julio, 2003 por el Notario Kenneth Greenwood-Horne Engall & Freeman
Sello Notario PGblico en alto relieve rojo.

APOSTILLA

- REINO UNIDO DE GRAN BRETARA E IRLANDA DEL NORTE
1. Pais :Reino Unido de Gran Bretafia e Irlanda del Norte
Este documento Pﬁblico

2. ha sido firmado por K. Greenwood

3. ejerce funciones de Notafio Piblico

4, Lleva el sello de dicho Notario Pdblico
| CERTIFICADG

5. En Londres 6, E1 17 de julio de 2003

Por el Secretario de Estado Principal de sy Majestad para Asuntos
exteriores y de 1a mancomunidad
8. No. G210434

exteriores y de 1a mancomunidad
10.  Firma de R. Bawden - Por Secretarin da Fetadn

§i el documento se ysz en un pais que no e parte de la convencign de 1a Haya del 5 de octyubre 1961, debe
presentarse en seccion consylar de 13 nisidn que represents el pais,

Es traduccidn fiel de) inglés, con copia archive para confrontacion, Bogoti 25 ge julio-2003, Mar]equeir £ ﬁ!;p/€;~ (;_,
| , | Ak

MARLEN NEIRA
Traductor o Intérprete Oficial

Inglés - Espadol - Inglés
Reso"uci/\n Na 219 .



* o

& FRIERI, LTDA.,
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORREC
CALLE 100 No. 8A-55 PIso 10
Bocora, CoLomBia
TELEPHONE® +37-1 6386200
Fax: +57-1 638-6201

www.olarteraisbeck.com

Power of Attorney Poder
The undersigned, El suscrito,
Pfizer Inc.
domiciled in domiciliado en

) 235 Bast 42 Street, New York, NY 10017 usa
by means of these presents hereby grants to Carlos por medio del presente otorga a Carlos R.

R. Olarte, J. Tan Raisbeck and Ana Olarte, J. Ian Raisbeck y Ana Maria
Maria Frieri full and sufficient Power of Frieri poder especial, amplio y suficiente para
Attorney to file, Pprosecute, obtain, defend and presentar, tramitar, obtener, defender y hacer
enforce any and all of the company’s Patents, Tespetar todas y cualquiera de Patentes, Modelos
Utility Models and Industrial Designs in the de Utilidad y Disefios Industriales de 1a
Republic of Colombia, to which end it empowers compafifa en la Reptiblica de Colombia, a cuyo
them to take aJ] Steps necessary before any efecto los faculta para dar todos los pasos
administrative or Judicial authority of any class for necesarios ante cualquier autoridad administrativa
the objects stated, to file petitions, appeals, replies 0 judicial de cualquier jerarquia para cumplir con
and oppositions, pay taxes and annuitjes, Tequest lo encomendado, elevar solicitudes, apelaciones,
testimonies, receive documents and securities, Iespuestas y oposiciones, pagar impuestos y
abandon applications and collect refunds. Sufficient anualidades, solicitar testimonios, recibir

power is hereby granted to receive notifications on documentos y valores, desistir Y percibir. Se
behalf of the Company, to confer powers on those concede poder bastante para recibir notificaciones
who are to represent the company judicially and anombre de la compaiiia, otorgar poderes a
extrajudicially, to answer in court in the matter of a] quienes vayan a Tepresentar a la compaiifa judicial
claims and demands that may be presented in ¥ extrajudicialmente, responder en juicio a todas
connection with the objects stated, giving them las reclamaciones o demandas que por motivo de
likewise power to substitute these presents and lo encomendado se presentaren, dandoles

revoke such substitutions, asimismo facultad para sustituir el presente y

revocar dichas sustituciones,

Signature/Firma: M —

Date/Fecha: J uly 14, 2003

City,Country/Ciudad,Pais: New York, USA
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TELEPHONE" +57-1 6386200
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www.olarteraisbeck.com

Notarial Certification

On this daie,
July 14, 2003
The u.ndersiy Notary Public certifies: .

1. That \/, %/OILJM/‘{

Certificacién N otarial

En esta fecha,

el Notario Piiblico suscrito certifica:

1. Que

J. Trevor Lumb

of legal age and domiciled in

Tl Adn New Y.

signed the foregoing document.

2. That the grantor has executed the foregoing
document as Assistant Genera] Patent Counsel
of Pfizer Inc.

3. That Pfizer Inc.,

having its principal place of business located in
New York, New York, U.S.A.

is duly incorporated, is currently in existence, and
that the purposes for which the Power of Attorney is
granted are within the scope of its corporate

purposes.

4. That the grantor has the authority to execute the
Power of Attorney and that his/her representation is
legal,

5. The foundation for my certifications contained in

points 2, 3 and 4 was the exhibition of the following
authentic document(s);

NOTARY PUBLIC (Signature):

EXECUTION
Certified Verified dnd
T .

erif )ﬁenﬁc cA

- ~e R . -~ s
LT 2V Uimsbdon in Surtey’ /

mayor de edad y domiciliado

ork

suscribié el documento que antecede.

2. Queel otorgante ha suscrito e} referido
documento en su caricter de

de

4. Que
con sede principal ubicada en

estd legalmente constituida, que tiepe existencia
legal vigente y que los propésitos para los cuales
se otorga el poder se encuentra dentro de los que
comprenden su objeto social.

4. Que el otorgante tiene Ia representacisn para
suscribir el poder, y que ésta es legitima.

5. El fundamento de mis  certificaciones
contenidas en los puntos 2, 3 y 4 fue la exhibicién
de los (del) siguiente(s) documento(s) auténtico(s):




Country: United Kingdom of Great Britajn and Norther Ireland
Pays: Royaumc-Uru‘ de Grandc-Brctagne et d'Irlande gy Nord

Has peep signed by K Greenwoog
a été signe par '

Acting in the capacity of Notary Public
agissant en qualité de

Bears the seal/stamp of The Saig Notary Public
est revéty dy sceauttimbre de

Certiﬁed/Attesté
at London/ Londres 6. the.(le 17 July 2003

by Her Majesty’s Principal Secretary of State for Foreign ang Commonwealth Affairs /
par le Secrétajre d'Etat Principa] de Sa Majests aux Affaires Etranggre ¢ du Commonwea!th_

Number/sons No G21 0434

If this document is ¢, be used ip 5 country which s ot party o the Hagye Conventjon of 5 October 1961,

it should be Presented to the consular section of the mission fepresenting thar country,
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HEAT TREATED BACTERINS, AND EMULSION VACCINES PREPARED
FROM SUCH HEAT TREATED BACTERINS

FIELD OF INVENTION
This invention relates generally to the field of vaccines and to methods

of stabilizing emulsion vaccines. In particular, this invention relates to heat
treated bacterins, a method of producing heat treated bacterins, and to
porcine emulsion vaccines prepared from such heat treated bacterins.

BACKGROUND OF THE INVENTION

Vaccination is increasingly used to control the infectious diseases in
animals. Adjuvants are frequently used in vaccines because they are able to
increase the humoral and/or cellular immune response to an antigen.
Vaccines are often formulated as emulsions because the emulsion can act as
an adjuvant, and has the property of retaining the antigen as a depot at the
site of injection. Emulsifiers are commonly used in emulsion vaccines.
Besides using emulsifiers, the stability of the emulsion vaccines may also be
achieved through reducing the droplet size of the emulsion by mechanical
means. '

U.S. Patent No. 5,084,269 relates to an adjuvant formulation containing
lecithin in combination with mineral oil, which produces less irritation within
the host animal, and simultaneously induces increased systemic immunity.
Compositions according to US Patent 5,084,269 are in commercial use under
the trade name AMPHIGEN®, a trademark of Pfizer, Inc.

Generally, bacterial antigens are unstable when heated and even brief
exposure to elevated temperatures can reduce the activity of the antigens.
For example current anthrax vaccines can lose all biological activity with 48
hours at 37°C (S. Sing, N. Ahuja, V. Chauhan, E. Rajasekaran, W. S. Mohsin,
R. Bhat, and R. Bhatnagar; Bioche. Biophys. Res. Commun. 2002 Sep. 6;
295(5):1058-62).

7
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SUMMARY OF INVENTION
This invention relates to heat treated bacterins, a method of producing

heat treated bacterins, and porcine emulsion vaccines prepared from such

_ heat treated bacterins. The method comprises heating the bacterin to a

temperature of about 35 to about 80°C to form a heat treated bacterin.
DETAILED DESCRIPTION

DEFINITIONS
Acceptable antigenic activity — The term “acceptable antigenic activity”

means the ability to induce a protective immune response in vaccinated
animals after being challenged or by passing a codified potency test with
homologous live organism.

Bacterin ~ The term “bacterin” means a suspension of killed bacteria
which may be used as a component of a vaccine.

Emulsifier — The term “emulsifier” means a substance used to make an
emulsion more stable.

Emulsion = The term “emulsion” means a composition of two
immiscible liquids in which small droplets of one liquid are suspended in a
continuous phase of the other liquid.

Heat treated bacterin — The term “heat treated bacterin” means a
bacterin that has been heat treated and which has a lipase activity of 50% or
less than the lipase activity before the heat treatment, and has acceptable
antigenic activity.

Invert Emulsion — The term “invert emulsion” means a water in oil
emulsion. '

Lipase — The term “lipase” means enzymes, esterases, lipases, and
phospholipases, which can cause breakdown of an emulsifier in an emulsion
vaccine.

Normal Emulsion — The term “normal emulsion” means an oil in water

emulsion.

(O
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Oil in Water Emulsion — The term “oil in water emulsion” means an
emulsion in which small droplets of oil are suspended in a continuous water
phase. :
Room Temperature — The term “room temperature” means a
temperature from 18 to 25°C.

Water in Qil Emulsion — The term “water in oil emulsion” means an
emulsion in which droplets of water are suspended in a continuous oil phase.

DESCRIPTION

This invention relates to bacterins with reduced lipase activity, porcine
emulsion vaccines prepared from such bacterins, and a method of reducing
the.lipase activity of bacterins. In addition to antigenic components, some
bacterins have lipase activity. When bacterins with lipase activity are
incorporated into an emulsion, the lipase may break down the emulsifiers
used to create the emulsion. Emulsion vaccines that contain bacterins having
high lipase activity tend to be unstable emulsions, and those that contain
bacterins having low levels of lipase tend to be stable. Examples of bacteria
which may, when killed, produce bacterins having lipase activity include
Erysipelothrix rhusiopathieae, Listeria monocytogenes, Escherichia coli,
Mycoplasma hyopneumoniae, and Leptospira species, such as the known
pathogens Leptospira canicola, Leptospira grippotyposa, Leptospira hardjo,
Leptospira icterohaemorrhagiae, Leptospira bratislava and Leptospira
pomona. These bacteria can cause diseases in pigs, and vaccination against
these diseases is desirable. The Leptospira bacterins are more likely to have
a high lipase activity while an Erysipelothrix rhusiopathieae bacterin may have
a lower, more manageable lipase activity.

The lipase, which can break down the emulsifiers used to create the
emulsion, and thus cause emulsion instability and breakdown, may include -
one or more emulsion breaking enzymes such as esterases, lipases, and
phospholipases. Collectively these enzymes, esterases, lipases, and
phospholipases are referred to as lipase. The lipase activity of a bacterin may
be measured using a synthetic substrate called O-pivaloyloxymethyl
umbelliferone (C-POM). The rate of hydrolysis caused by the lipase is the

I
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measure of the lipase activity. The reaction rate of the hydrolysis caused by
the lipase in this reaction is monitored by an increase in the fluorescence
intensity of the product of the lipase activity. The reaction rate is dependent
upon the exact hydrolysis test conditions chosen, so that comparisons of
lipase activity levels, as measured by hydrolysis rates, should be made using
data produced by the same test conditions. Literature methods are disclosed
in several articles, including Kurioka S. and Matsuda M. (1976) Ana. Biochem.
75: 281-289, De Silva N.S. and Quinn P.A. (1987) J. Clin. Microbiol. 25: 729-
731, and Grau A. and Ortiz A. (1998) Chem. Phys. of Lipids. 91: 109-118.

In an emulsion vaccine, the break down of the emulsion causes phase
separation of the components. This is undesirable because when there is
phase separation the individual doses removed from the container may not
contain the same level of the vaccine components. In addition, the loss of
emulsion can lead to a loss of the adjuvant activity of the emulsifier and lead
to a reduction in the antigenic effect of the vaccine. ’

Attenuated live viruses are frequently included in vaccines along. with
bacterins. Such vaccines are useful because a single vaccine can be used to
create immunity to different diseases with one vaccine. If the lipase activity is
present in the bacterin, it will cause release of the emulsifier from the
emulsion. This free emulsifier can disrupt and inactivate the live vaccine
viruses, thereby leading to a loss of viral infectivity.

A bacterin useful in vaccines may be formed by culturing the bacterium
of interest, and then killing the bacteria to produce a bacterin containing a
variety of bacterial components, including celf wall components. The bacteria
may be killed by a variety of methods including exposing them to a compound
such as merthiolate, formalin, formaldehyde, diethylamine, binary
ethylenamine (BEI), beta propiolactone (BPL), and glutaraldehyde.
Combinations of these compounds may be used. In addition, it is possible to
kill the bacteria with sterilizing radiation.

It has now been found that the lipase activity of a bacterin having such
lipase activity may be reduced by heat treatment. Specifically, the lipase
activity of a bacterin may be reduced by heating the bacterin to a temperature
of about 35 to about 80°C to form a heat treated bacterin, which has

&
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acceptable antigenic activity. The heat treatment is conducted for a period of
time sufficient so that the lipase activity of the heat treated bacterin is 50% or
less than that found in the bacterin prior to the heat treatment. For good
emulsion vaccine stability it is not necessary that the lipase activity be
reduced to zero. We have found that vaccines having a good shelf life may
be prepared from heat treated bacterins having lipase activity level that is
50% or less than of the lipase activity level before the heat treatment.

When a rate of hydrolysis of a test substrate has beenused asa -
measure of the lipase activity of a bacterin, then the rate of hydrolysis of the
test substrate before the heat treatment is compared to the rate of hydrolysis
after the heat treatment. The heat treatment is conducted so as to reduce the
rate of hydrolysis to 50% or less than the rate of hydrolysis that is observed
for the fresh bacterin.

The exact method of measuring the lipase activity level is not critical as
long as the same method is used to measure the activity before the heat
treatment and the activity after the heat treatment. For example, if the rate of
hydrolysis of a test substrate is measured using one substrate, a different
substrate might produce a different rate. However, if the same substrate is
used for tﬁe initial activity determination and thé activity determination after
treatment, the relative rates will still show the effect of the heat treatment.

There are codified tests for antigenic activity for Leptospira Pomona
Bacterin (9 CFR §113.101), Leptospira Icterohaemorrhagiae Bacterin (9 CFR
§113.102), Leptospira Canicola Bacterin (9 CFR §113.103), Leptospira
Grippotyphosa Bacterin (9 CFR §113.104), and Leptospira Hardjo Bacterin (9
CFR §113.105) (9 CFR §113.101, §113.102, §113.103, §113.104, and
§113.105). For these species acceptable antigenic activity may be defined as
the ability to induce a protective immune response in vaccinated hamsters
such that when hamsters are challenged with homologous live bacteria, at
least 75% of the vaccinated hamsters survive in a model where at least 80%
of the non-vaccinated hamsters do not survive. In the case of the antigen,
Leptospira hardjo, acceptable antigenic activity may be defined as the ability
of a vaccine to induce a serolagical agglutination geometric mean titer against
Leptospira hardjo of 240 in calves that have been vaccinated with a vaccine
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comprising the bacterial antigen, Leptospira hardjo. For other bacterins
acceptable antigenic activity is defined as the ability to induce a protective
immune response in vaccinated animals after being challenged or by passing
a potency test with homologous live organism.

The heat treatment may be conducted over a range of temperatures,
and for a variable length of time. Generally, the heating may be done at a
temperature of about 35 to about 80°C for about 20 minutes to about 24
hours. When the bacterin is heated to a higher temperature, such as about
75 to about 80°C, the time of heating is at the short end of the time range.
When the heating is done at a lower temperature, the heating is done for a
longer period of time. . Another combination of temperature and time is heating
at a temperature of about 60 to about 70°C for about 9 to about 10 hours.
Another combination of temperature and time is heating at a temperature of
about 65 to about 70°C for about 5 to about 8 hours. Another combination of
temperature and time is heating at a temperature of about 65 to about 70°C
for about one hour. Another combination of temperature and time is heating
at a temperature of about 55 to about 65°C for about 5 to about 8 hours.

The bacterins, after the heat treatment, have a lower lipase activity
than freshly prepared bacterins but otherwise may be formulated in the same
manner as freshly prepared bacterins. Accordingly, the heat treated bacterins
may be incorporated into vaccines by ordinary methods of producing
vaccines. These methods are well known in the art.

Emulsion vaccines may be formed by combining the desired bacterin
with an oils phase and an emulsifier, or emulsifiers. The combination is then
subjected to intense agitation to form an emuision. Suitable agitation
methods include homogenizing and subsequently microfiuidizing.
Preservatives and excipients may also be included in the combination prior to
emulsification.

Vaccines may include both bacterins and viral antigens. [n preparing a

vaccine that includes bacterins and viral antigens, the bacterins, any viral
antigens to be included, the emulsifier, or emulsifiers, and optionally
preservatives and excipients are combined with an oil phase, and emulsified.
Following emulsion formation, the pH of the formulations may be adjusted to
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an appropriate pH using either solutions of NaOH or HCI. For vaccine use, it
is generally desirable that the pH be close to neutral to avoid irritation at the
injection site. A pH of about 7.0 to about 7.3 is common.

Suitable oil phases for emulsion vaccine formation include non-
metabolizable oils and metabolizable oils. The non-metabolizable oils include
mineral oils, such as white mineral oil, and light mineral oil. The
metabolizable oils include vegetable oils, fish oils and synthetic fatty acid
glycerides.

Examples of emulsifiers that may be used in preparing emulsion
vaccines of this invention are phospholipids, sorbitan esters, polyethoxylated
sorbitan esters, and mannitol derivatives which are common vaccine
emulsifiers. Phospholipid emulsifiers include lecithin,
phosphatidylethanolamine, phosphatidylinisitol, phosphatidylserine, and
lecithin, (e.g. such as AMPHlGEN®). Sorbitan ester emulsifiers include
sorbitan monolaurate, (e.g. Span® 20 and Arlacel® 20), sorbitan monooleate
(e.g. Span® 80 and Arlacel® 80), sorbitan monopélmitate (e.g. Span® 40 and
Arlacel® 40), and sorbitan monostearate (e.g. Span® 60 and Arlacel® 60).
Polyethoxylated sorbitan esters include polyethoxy sorbitan monolaurate (e.g.
Tween® 20 and Tween® 21), polyethoxy sorbitan monooleate (e.g. Tween®
80), polyethoxy sorbitan monopalmitate (e.g. Tween® 40), and polyethoxy
sorbitan monostearate (e.g. Tween® 60). Mannitol derivative emulsifiers
include mannitol octadecanoic ethers. Span®, Arlacel®, and Tween® are
trademarks of ICl Americas. AMPHIGEN?® is a trademark of Pfizer, Inc.
Generally, vaccines are formulated as normal oil in water emulsions, although
it is possible to prepare invert water in oil emulsions.

A variety of adjuvants, such as Quil A, cholesterol, aluminum
phosphate, and aluminum hydroxide, and preservatives such as merthiolate
may be used in vaccines. Quil A is purified mixture of quillaja saponins
extracted from the bark of the South American tree Quillaja Saponaria Molina.
Quil A acts directly on the immune system to activate a generalized state of
sensitivity. In doing so, it induces both humoral and cell-mediated responses.
The lipophilic chain allows interaction of antigen and adjuvant to be delivered
into the cytosol for processing in an endogenous pathway. Quil A is often

15
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used with cholesterol because cholesterol eliminates the less desirable side
effects when added in the appropriate proportions. Cholesterol forms
insoluble complexes with Quil A that form helix-like structures as the
cholesterol binds with Quil A, thus exposing the molecule’s sugar units that
help stimulate the immune response.

It is common to add porcine viral antigens to vaccines containing
bacterins. One-advantage of this approach is that one vaccine may be used
to create immunity to several diseases instead of requiring dosages of several
different vaccines to achieve the same result. Both killed \}iruses and
attenuated live viruses may be used in vaccines. Among the porcine disease
causing viruses that may be used are Porcine Adenovirus, Porcine Circovirus,
Porcine herpes viruses, Pseudorabies virus, Classical swine fever virus,
Porcine epidemic diarrhea virus, Porcine hemaglutinating encephalomyletitis
virus, Porcine parvovirus, Porcine Respiratory Corona virus, Porcine
Reproductive and Respiratory Virus, Swine Influenza, Transmissible
gastroenteritis virus, and Vesicular stomatitis virus.

If lipase activity is present in the bacterin, it may cause release of the
emulsifier from the emulsion. This free emulsifier may disrupt the live virus
envelope, and inactivate the live vaccine viruses, thereby leading to a loss of
viral infectivity. Accordingly, heat treatment of the bacterin serves to stabilize
the emulsion, and preserve its adjuvant effect, as well as preserving the viral
infectivity of the viruses.

The following examples are provided for the purpose of further
illustration and are not intended to limit the scope of the claimed invention.

PROCEDURES
Procedure 1 Determination of Turbidity

Turbidity is determined in Nephelometric Units (NU) by a light
scattering method. The intensity of light scattered by the sample under
defined conditions is compared to the intensity of light scattered by a standard
reference suspension. The higher the intensity of the scattered light, the
higher the turbidity of the sample. A light source is directed into the sample
and the light scatter is measured at 90° to the direction of the light source.
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The instrument is calibrated by measuring thé light scatter from a formazin
suspension.
Calibration Of The Nephelometer Instrument

Ultra-filtered water is prepared by filtering distilled water through a
membrane filter having a pore size of 0.2 um. A first solution is prepared by
dissolving 1.00 g hydrazine sulfate, (NHz) H2S04, in ultra-filtered water and
diluted with ultra-filtered water to 100 ml, in a volumetric flask. A second
solution is prepared by dissolving 10.00 g. of hexamethylenetetramine in ultra-
filtered water and diluting with ultra-filtered water to 100 ml, in a volumetric
flask. A formazin suspension is prepared by mixing 5.0 ml of the first solution
with 5.0 mi of the second solution. The mixture is allowed to stand for 24
hours at approximately 24°C. The mixture is diluted to 100mi with ultra-
filtered water to form a stock turbidity susperision having a turbidity of 400 NU.
A 40 NU formazin turbidity suspension is prepared by diluting 10.00 mi of the
stock turbidity suspension to 100 ml with ultra-filtered water. Further
calibration solutions are prepared by diluting the stock solution.

Measurement of Turbidity

The sample to be measured is diluted with ultra-filtered water so that
the turbidity falls within the calibrated range of the nephelometer. The
turbidity is measured and the original turbidity is calculated using the following
equation:
Original Turbidity in NU =M x (D 5 0)

where: M is the turbidity of the diluted sample in NU
D is the volume of dilution water, in mL
O is the original sample volume, in mL

Procedure 2 Lipase Analysis -
Lipase activity was determined using O-pivaloxymethylumbelliferone as
a fluorogenic substrate. Lipase catalyzed hydrolysis of this non-flucrescent
substrate produces.a hydroxymethylether, which is unstable under aqueous
conditions. The decomposition of the unstable hydroxymethylether generates

17
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formaldehyde and the fluorescent product umbelliferone. Monitoring the
fluorescence intensity of umbelliferone produced, as a function of time,
provides a sensitive kinetic measurement of the lipase enzymatic activity.

O-pivaloxymethylumbeliiferone (Molecular Probes product no. P35901)
solutions were prepared in neat DMSO, at a stock concentration of 5 mM,;
unused solution was stored at -20°C, protected from light. The 5 mM
O-pivaloxymethylumbelliferone solution was diluted to 750 pm using 58 mM
TRIS-HCI buffer (pH 8.0), and the resulting solution pre-warmed to 37°C. The
bacterin sample or the control buffer/medium was centrifuged for 10 minutes
at room temperature at 6500 X gravity to form a pellet and a supernatant.
Reactions were performed by combining 15 pL of 100 mM TRIS-HCI buffer
(pH 8.0) with 15 pL of the supernatant at room temperature from the bacterin
sample or the control buffer/medium, in assay wells of low volume 96 well
plates (Corning 3393, black polystyrene non-binding surface, half area); pre-
incubating for 10 minutes at 37°C; then initiating the reaction by the addition
of 20 pL of 750 pm O-pivaloxymethylumbelliferone or the control
buffer/medium. The resulting reaction mixtures contained 53 mM TRIS-HCI
buffer (pH 8.0) and 0 or 300 ym O-pivaloxymethylumbelliferone.
Fluorescence intensity was measured at 30-45 second intervals over a one-
hour period (Spectramax Gemini XS, 37 °C, Aex = 360 nm, Aem=460 nm, PMT
sensitivity setting ‘medium’, 6 reads per well). The reaction rate was
determined from the slope of the resulting progress curve.

Procedure 3 Measurement Of The Turbity Of An Erysipelothrix
rhusiopathieae Preparation
The turbidity of an Erysipelothrix rhusiopathieae preparation is
measured spectrophotometrically at é wavelength of 600 nm. The result is
reported in optical units (OU).

EXAMPLES

Example 1 Reduction Of Lipase Activity By Heat Treatment

A pool of merthiolate killed leptospira containing the following 'species
Leptospira canicola, Leptospira icterohaemorrhagiae, Leptospira

feS



WO 2009/090461

‘ 10
"-;\\ »

15

20

.25

PCT/IB2008/003369
-11-

grippotyphosa, Leptospira hardjo, and Leptospira pomona was prepared to
from individual bacterins. Six samples of the combined bacterins were stored
overnight (approximately 12 hours) at 4°C, 37°C, 45°C, 56°C, 65°C, and
80°C. The sample stored at 4°C served as the non-treated control. The
samples stored for 12 hours at 37°C, 45°C, 56°C, 65°C, and 80°C were heat
treated samples. After storage, the rate at which a test substrate hydrolysed
in the presence of each bacterin was measured according to the method of
Procedure 2. The rate of hydrolysis for a sample divided by the rate of
hydrolysis of the sample stored at 4°C multiplied by 100 is the percentage of
the original lipase activity of each bacterin that remains after storage. The
following chart shows the temperature of storage and the percentage of the
original lipase activity that remains after storage.

Storage
Temperature | 4°C 37°C
(12 hours)

45°C 56°C 65°C 80°C

Percent of
Original
Lipase
Activity

100% 55.4% 32.5% 15.7% 10.8% 8.4%

Two Leptospira Bratislava serials were prepared. The serials were
inactivated with merthiolate and then subjected to heat treatment at 65°C for 8
hours. Samples were pulled pre-treatment and every two hours during
treatment. Lipase activity was determined at each time point according to the
method of Procedure 2. When a sample was taken, the rate at which a test
substrate hydrolysed in the presence of each sample was measured. The rate
of hydrolysis for a sample divided by the rate.of initial hydrolysis rate
multiplied by 100 is the percentage qf the original lipase activity of each
bacterin that remains after heat treatment. The following chart shows the
sample time and the average percentage of the original lipase activity that

remains at that time.

&
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Sample
time Initial 2 4 6 8

(hours)

Percent of
Original
Lipase 100% 41% 34% 28% 24%

Activity

Example 2 Preparation of Experimental Vaccine Formulations
Cultures of Leptospira canicola, Leptospira icterogorrhagiae,

Leptospira grippotyphosa, Leptospira hardjo, Leptospira pomona, Leptospira
Bratislava, Erysipelothrix rhusiopathieae, and Porcine parvovirus were grown.
The turbidity of each Léptospifa cult'ure was measured in nephelometric units
(NU). The turbidity of the Erysipelothrix rhusiopathieae culture was measured
in optical units (OU). The bacteria were killed with merthiolate to form
bacterins. Each Leptospira bacterin was heat treated at 65°C for 8 hours to
reduce the lipase activity. The Erysipelothrix rhusiopathieae bacterin was not
heat treated. The Leptospira bacterins were combined with killed Porcine
parvovirus and killed Erysipelothrix rhusiopathieae then mixed with
AMPHIGEN?®, adjuvants, preservatives, and diluting buffer so that each 2 ml
dose of the vaccine contained the components set forth in the chart below.

Concentrations of Antigens

Component Concen.tration of
Component/Dose

L. canicola 1200 NU/2 mi dose

L. icterochaemorrhagiae 1200 NU/2 ml dose

L. grippotyphosa 1200 NU/2 ml| dose

L. hardjo 2400 NU/2 ml dose

L. pomona 1200 NU/2 ml dose

L. Bratislava 1200 NU/2 ml dose
Erysipelothrix rhusiopathieae 14 OU/2 ml dose
Porcine parvovirus 17,920 HA/.05ml

JO
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Example 3 Potency Testing in Hamsters and Pigs

The vaccine of Example 2 was administered to hamsters and rabbits to
test for potency using standard lab animal models. The test hamsters were
then challenged with a dose of Leptospira canicola, Leptospira
icterohaemorrhagiae, Leptospira grippotyphosa, Leptospira Bratislava, or
Leptospira pomona to test potency of the vaccines. The numbers of survivors
were measured as a demonstration of efficacy. Rabbit microscopic
agglutination titers were measured against Leptospira hardjo to demonsirate
the potency of that fraction of the vaccine. The table below shows that
vaccines prepared from heat treated Leptospira bacterins are capable of
producing an antigenic response that passes efficacy criteria.

HAMSTER SURVIVORS Rabbit-

Leptospira
Thermal SEROLOGY
Conditioning
’ Canicola | Bratislava | Ictero | Grippo | Pomona | Hardjo
65 °C 10/10 10/10 10/10 | 10/10 | 10/10 Pass
(8 hours)
Untreated 10/10 10/10 10/10 | 10/10 | 10/10 Pass

Erysipelothrix rhusiopathieae was tested in rabbits by comparing the vaccine
serological titer to the titer of a reference vaccine. The vaccine had an RP
(relative potency) of 3.0. PPV was tested in the hemagiutination assay and
had an HA titer of 1024 HA/.05mi. A titer of 320 HA/.05ml is an acceptable
value for a vaccine.

Example 4 Physiochemical Testing Of Vaccines
A vaccine was prepared with heat treated Leptospira bacterins and
other components according to the formulation listed in Example 2.- A similar

vaccine was prepared from non-heat treated Leptospira bacterins according
to the method of Example 2. Both vaccine formulations were stored at 4°C for
0, 6, 12, 15 and 18 months of age. Particle size analysis was done for-each
vaccine at each time point using a laser diffractometer.- -
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The charts shown below show particle size distributions for each
vaccine over several months of monitoring (0, 6, 12, 15 and 18 months).

Particle size analysis of freshly prepared vaccine
containing heat treated Leptospira bacterins day 0

Particle Size Distribution
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Particle Size Distribution
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- 10 L ‘:‘;'T"""""s'":‘"‘ .!.t, -
g 8 - S __E_ -
® ; T :
(] v Lt '
> 4 - N yp— — - =
2 . :
Doi- 100 7000 3000
Particle Size (um)

The vaccine prepared from non-heat treated Leptospira bacterins (upper

graph) shows an increase in particle size indicating emulsion breakdown. The
10 vaccine prepared from heat treated Leptospira bacterins (lower graph) shows

particle size retention through 18 months of age indicating emulsion stability.

Example 5 PPV Hemaglutination Assay (HA)
The vaccine formulations listed in Example 2 (the vaccines in the list'in
15 Example 2 contained all of the antigens listed — same vaccines for all work)
prepared from non-heat treated Leptospira bacterins and heat treated
Leptospira bacterins were initially tested for HA titer'and‘hemolysis titer. The
stability of HA titers at various time points. The HA assay was performed by
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adjusting a sample to pH 11-11.2 to extract the PPV (Porcine parvovirus) .
virus from the aluminum hydroxide gel. The sample was then centrifuged and
the supernatant collected for use in the assay. Guinea pig red blood cells
were added to a 96 well plate to serve as the agglutination indicator. The
sample supernatant was diluted 2 fold across duplicate rows with a starting
dilution of 1:5. The plate is incubated at 5 + 3C for 16-24 hours. The degree
of hemaglutination is scored from 0-4 for each well. The titer is recorded as
the last dilution containing a score of 2 or above. During the test of vaccines,
which were not heat treated, it was observed that the vaccine was causing
hemolysis. The hemolysis titer was the highest dilution at which hemolysis
was observed. Heat treated vaccines did not produce hemolysis.

The chart below shows the average HA titers and hemolysis titers ovér
time. CTC is a vaccine with heat treated Leptospira bacterins. OOP is a
vaccine without heat treated Leptospira bacterins.

Chart 1: PPV HA Titers Over Time

" 'O0P'and CTC PPV HA Tracking Oer Time’
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CLAIMS _
1. A vaccine comprising an emulsion, a heat treated bacterin comprising
a suspension of killed bacteria, wherein the killed bacteria are of the species
Leptospira Bratislava and 1 to 13 porcine disease causing viruses selected
from the group consisting of Porcine Adenovirus, Porcine Circovirus, Porcine
herpes viruses, Pseudorabies virus, Classical swine fever virus, Porcine
epidemic diarrhea virus, Porcine hemaglutinating encephalomyletitis virus,
Porcine parvovirus, Porcine Respiratory Corona virus, Porcine Reproductive
and Respiratory Virus, Swine Influenza, Transmissible gastroenteritis virus,

and Vesicular stomatitis virus.

2. A vaccine according to claim 1 further comprising a lecithin

preparation, and alum based adjuvant.

3. A vaccine according to claim 2 further comprising a lecithin in oil
preparation.
4. A vaccine according to claim 1 further comprising heat treated

bacterins comprising a suspension of killed bacteria, wherein the killed
bacteria are one to six bacteria species selected from the group consisting of
Leptospira canicola, Leptospira icterohaemorrhagiae, Leptospira
grippotyphosa, Leptospira hardjo, Leptospira Pomona, and Erysipelothrix

rhusiopathieae.

5. A vaccine according to claim 4 further comprising a lecithin

preparation, and alum based adjuvant.

6. A vaccine according to claim 5 further comprising a lecithin in oil

preparation.
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BACTERINAS TRATADAS TERMICAMENTE Y VACUNAS DE EMULSION
PREPARADAS A PARTIR DE TALES BACTERINAS TRATADAS
TERMICAMENTE

CAMPO DE LA INVENCION

Esta invencion se refiere generalmente al campo de las vacunas y a
procedimientos para estabilizar vacunas de emulsion. En particular, esta
invencion se refiere a bacterinas tratadas térmicamente, a un procedimiento
para producir bacterinas tratadas térmicamente y a vacunas de emuision

porcinas preparadas a partir de tales bacterinas tratadas térmicamente.

ANTECEDENTES DE LA INVENCION

La vacunacion se usa cada vez mas para combatir las enfermedades
infecciosas en animales. Se usan frecuentemente adyuvantes en vacunas
debido a que son capaces: de aumentar la respuesta inmune humoral y/o
celular contra un antigeno. Las vacunas se formulan a menudo como
emulsiones ya que la emulsién puede actuar como un adyuvante y tiene la
propiedad de retener el antigeno como un depésito en el sitio de inyecciéon. Se
usan comunmente emulsionantes ‘en vacunas de emulsién. Ademas de usar
emulsionantes, la estabilidad de las vacunas de emulsién también se puede
conseguir reduciendo el tamafio de gota de la emulsién por medios mecanicos.

La Patente de Estados Unidos N° 5.084.269 se refiere a una formulacion
de adyuvante que contiene lecitina en combinacién con aceite mineral, que
produce menos irritacion en el animal huésped e induce simultaneamente una

inmunidad sistémica aumentada. Las composiciones de acuerdo con la Patente



A

10

15

20

25

de Estados Unidos 5.084.269 estan en uso comercial con el nombre comercial
AMPHIGEN®, una marca comercial de Pfizer, Inc.

Generalmente, los antigenos bacterianos son inestables cuando se
calientan e incluso una exposicion breve a temperaturas elevadas puede
disminuir la actividad de los antigenos. Por ejemplo, las vacunas de carbunco
actuales pueden perder toda la actividad bioldgica en 48 horas a 37°C (S. Sing,
N. Ahuja, VI Chauhan, E. Rajasekaran, W. S. Mohsin, R. Bhat, y R. Bhatnagar,
Broche. Biophys. Res. Commun. 2002 Sep. 6; 295 (5): 1058-62).

SUMARIO DE LA INVENCION

Esta invencion se refiere a bacterinas tratadas térmicamente, a un
procedimiento para producir bacterinas tratadas térmicamente y a vacunas de
emulsion porcinas preparadas a partir de tales bacterinas tratadas
térmicamente. El procedimiento comprende calentar la bacterina hasta una
temperatura de aproximadamente 35 a aproximadamente 80°C para formar

una bacterina tratada térmicamente.

DESCRIPCION DETALLADA
DEFINICIONES

Actividad antigénica aceptable — La expresién “actividad antigénica

aceptable” se refiere a la capacidad de inducir una respuesta inmune protectora -

en animales vacunados después de ser provocados o pasando un ensayo de
potencia codificado con organismos vivos homologos.
Bacterina — El término “bacterina” se refiere a una suspensién de

bacterias muertas que se puede usar como un componente de una vacuna.
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Emulsionante — El término “emulsionante” se refiere a una sustancia
usada para hacer que una emulsion sea mas estable.

Emulsién — El término “emulsién” se refiere a una composicién de dos
liquidos inmiscibles en la que gotas pequefias de un liquido estan suspendidas
en una fase continua del otro liquido.

Bacterina tratada térmicamente — La expresion “bacterina tratada
térmicamente” significa una bacterina que se ha tratado térmicamente y que
tiene una actividad de lipasa del 50% o menor que la actividad de lipasa antes
del tratamiento térmico y tiene una actividad antigénica aceptable.

Emulsion Invertida — El término “emulsion invertida” se refiere a una
emulsién de agua en aceite. |

Lipasa — El término “lipasa” se refiere a enzimas, esterasas, lipasas y
fosfolipasas, que pueden causar la degradacién de un emulsionante en una
vacuna de emulsién.

Emulsién normal - El término “emulsion normal”’ se refiere a una
emulsion de aceite en agua.

Emulsién de aceite en agua — El término “emulsion de aceite en agua” se
refiere a una emulsién en la que pequefas gotas de aceite estan suspendidas
en una fase acuosa continua.

Temperatura ambiente — El término “temperatura ambiente” significa una
temperatura de 18 a 25°C. |

Emulsion de agua en aceite — El término “emulsion de agua en aceite”
significa una emulsién en la que estan suspendidas gotas de agua en una fase

oleosa continua.

2t
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DESCRIPCION

Esta invencidn se refiere a bacterinas con actividad de lipasa reducida,
vacunas de emulsion porcinas preparadas a partir de tales bacterinas y a un
procedimiento para disminuir la actividad de lipasa de bacterinas. Ademas de
componentes antigénicos, algunas bacterinas tienen actividad de lipasa.
Cuando las bacterinas con actividad de lipasa se incorporan a una emulsion, la
lipasa puede degradar los emulsionantes usados para generar la emulsién. Las
vacunas de emulsidn que contienen bacterinas que tienen una actividad de
lipasa elevada tienden a ser emulsiones inestables, y las que contienen
bacterinas que tienen niveles reducidos de lipasa tienden a ser estables. Los
ejemplos de bacterias que cuando se destruyen pueden producir bacterinas
que tienen actividad de lipasa incluyen Erysipelothrix rhusiopathieae, Listeria
monocytogenes, Escherichia coli, Mycoplasma hyopneumoniae y especies de
Leptospira, tales como los patégenos conocidos Leptospira canicola,
Leptospira grippotyposa, Leptospira hardjo, Leptospira icterohaemorrhagiae,
Leptospira bratislava y Leptospira pomona. Estas bacterias pueden causar
enfermedades en cerdos y es deseable la vacunacion contra estas
enfermedades. Las bacterinas de Leptospira tendran mas probablemente una
actividad de lipasa elevada, mientras que una bacterina de Erysipelothrix
rhusiopathieae puede tener una actividad de lipasa inferior, mas manejable.

La lipasa, que puede degradar los emulsionantes usados para generar la
emulsién y, por tanto, causar la inestabilidad y degradacién de la emulsion,
puede incluir una o mas enzimas de degradacion de la emulsion, tales como
esterasas, lipasas y fosfolipasas. En conjunto, estas enzimas, esterasas,

lipasas y fosfolipasas se denominan lipasa. La actividad de lipasa de una
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bacterina se puede medir usando un sustrato sintético denominado O-
pivaloiloximetil umbeliferona (C-POM). La velocidad de la hidrélisis causada por
la lipasa es la medida de la actividad de lipasa. La velocidad de reaccion de la
hidrélisis causada por la lipasa en esta reaccién se controla por un aumento en
la intensidad de fluorescencia del producto de la actividad de lipasa. La
velocidad de reaccion depende de las condiciones de ensayo de hidrélisis
exactas elegidas, de tal forma que se deben realizar comparaciones de los
niveles de actividad de lipasa, medidos por las velocidades de hidrdlisis,
usando los datos producidos por las mismas condiciones de ensayo. Se
describen procedimientos de la bibliografia en varios articulos, incluyendo
Kurioka S. y Matsuda M. (1976) Ana. Biochem. 75: 281-289, De Silva N. S. y
Quinn P. A. (1987) J. Clin. Microbiol. 25: 729-731, y Grau, A. y Ortiz A. (1998)
Chem. Phys. Of Lipids. 91: 109-118.

En una vacuna de emulsién, la degradacién de la emulsion produce la
separaciéon de fases de los componentes. Esto es indeseable ya que cuando
hay separacion de fases, las dosis individuales retiradas del recipiente pueden
no contener el mismo nivel de los componentes de vacuna. Ademas, la pérdida
de emulsiéon puede conducir a una peéerdida de la actividad adyuvante del
emulsionante y conducir a una disminucién del efecto antigénico de la vacuna.

Los virus vivos atenuados se incluyen con frecuencia en vacunas junto
con bacterinas. Tales vacunas son Utiles porque se puede usar una sola
vacuna para generar inmunidad para diferentes enfermedades con una vacuna.
Si la actividad de lipasa esta presente en la bacterina, causara la liberacion del
emulsionante de la emulsiéon. Este emulsionante libre puede alterar e inactivar

los virus de la vacuna viva, conduciendo de este modo a una pérdida de

[of
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infectividad viral.

- Una bacterina util en vacunas se puede formar por cultivo de la bacteria
de interés y después destruccion de las bacterias para producir una bacterina
que contiene una diversidad de componentes bacterianos, incluyendo
componentes de la pared celular. Las bacterias pueden destruirse mediante
una diversidad de procedimientos que incluyen exposicién de las mismas a un
compuesto tal como mertiolato, formalina, formaldehido, dietilamina,
etilenamina binaria (BEI), beta propiolactona (BPL) y glutaraldehido. Se pueden
usar combinaciones de estos compuestos. Ademas, es posible destruir las
bacterias con radiacion esterilizante. |

Ahora se ha descubierto que la actividad de lipasa de una bacterina que
tiene tal actividad de lipasa se puede reducir por tratamiento térmico. En
concreto, la actividad de lipasa de una bacterina se puede reducir calentado la
bacterina hasta una temperatura de aproximadamente 35 a aproximadamehte
80°C para formar una bacterina tratada térmicamente, que tiene una actividad
antigénica aceptable. El tratamienté térmico se realiza durante un periodo de
tiempo suficiente de tal forma que la actividad de lipasa de la bacterina tratada
térmicamente es del 50% o menor que la observada en la bacterina antes del
tratamiento térmico. Para una buena estabilidad de la vacuna de emulsion no
es necesario que la actividad de lipasa se reduzca a cero. Se han descubierto
vacunas que tienen una buena vida util que se pueden preparar a partir de
bacterinas tratadas térmicamente que tienen un nivel de actividad de lipasa que
es del 50% o menor que el nivel de actividad de lipasa antes del tratamiento
térmico.

Cuando se ha usado una velocidad de hidrélisis de un sustrato de
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ensayo como una medida de la actividad de lipasa de una bacterina, entonces
la velocidad de hidrélisis del sustrato de ensayo antes del tratamiento térmico
se compara con la velocidad de hidrélisis después del tratamiento térmico. El
tratam'iento térmico se realiza para reducir la velocidad de hidrélisis hasta el
50% o menos de la velocidad de hidrélisis que se observa para la bacterina
fresca.

El procedimiento exacto para medir el nivel de actividad de lipasa no es
critico siempre que se use el mismo procedimiento para medir la actividad
antes del tratamiento térmico y la actividad después del tratamiento térmico.
Por ejemplo, si la velocidad de hidrélisis de un sustrato de ensayo se mide
usando un sustrato, un sustrato diferente puede producir una velocidad
diferente. Sin embargo, si se usa el mismo sustrato para la determinacién de la
actividad inicial y la determinacion de la actividad después del'tratamiento, las
velocidades relativas todavia mostraran el efecto del tratamiento térmico.

Hay ensayos codificados para actividad antigénica para la bacterina de
Leptospira pomona (9 CFR §113.101), bacterina de Leptospira
icterohaemorrhagiae (9 CFR §113.102), bacterina de Leptospira canicola (9
CFR §113.103), bacterina de Leptospira grippotyphosa (9 CFR §113.104) y
bacterina de Leptospira hardjo (9 CFR §113.105) (9 CFR §113.101, §113.102,
§113.103, §113.104 y §113.105). Para estas especies se puede definir una
actividad antigénica aceptable como la capacidad de inducir una respuesta
inmune protectora en hamsteres vacunados de tal forma que cuando se
provocan los hamsteres con bacteria viva homéloga, al menos el 75% de los
hamsteres vacunados sobreviven en un modelo mientras que al menos el 80%

de los hamsteres no vacunados no sobreviven. En el caso del antigeno,
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Leptospira hardjo, se puede definir una actividad antigénica aceptable como la
capacidad de una vacuna de inducir un titulo de media geométrica de
aglutinacién serologica contra Leptospira hardjo de > 40 en terneros que se han
vacunado con una vacuna que comprende el antigeno bacteriano, Leptospira
hardjo. Para otras bacterinas, la actividad antigénica aceptable se define como
la capacidad de inducir una respuesta inmune protectora en animales
vacunados después de provocarlos o pasar un ensayo de potencia con
organismo vivo homélogo.

El tratamiento térmico se puede realizar a lo largo de un intervalo de
temperaturas y durante una extension de tiempo variable. Generalmente, el
calentamiento se puede realizar a una temperatura de aproximadamente 35 a
aproximadamente 80°C durante aproximadamente 20 minutos a
aproximadamente 24 horas. Cuando la bacterina se calienta a una temperatura
mayor, tal como de aproximadamente 75 a aproximadamenfe 80°C, el tiempo
de calentamiento esta en el extremo corto del intervalo de tiempo. Cuando el
calentamiento se realiza a una temperatura inferior, el calentamiento se realiza
durante un periodo de tiempo mas prolongado. Otra combinaciéon de
temperatura y tiempo es el calentamiento a una temperatura de
aproximadamente 60 a aproximadamente 70°C durante aproximadamente 9 a
aproximadamente 10 horas. Otra combinacién de temperatura y tiempo es el
calentamiento a una temperatura de aproximadamente 65 a aproximadamente
70°C durante aproximadamente 5 a aproximadamente 8 horas. Ofra
combinacion de temperatura y tiempo es el calentamiento a una temperatura
de aproximadamente 65 a aproximadamente 70°C durante aproximadamente

una hora. Otra combinacion de temperatura y tiempo es el calentamiento a una
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temperatura de aproximadamente 55 a aproximadamente 65°C durante
aproximadamente 5 a aproximadamente 8 horas.

Las bacterinas, después del tratamiento térmico, tienen una actividad de
lipasa menor que las bacterinas recién preparadas pero, por lo demas, se
pueden formular de la misma manera que las bacterinas recién preparadas. En
consecuencia, las bacterinas tratadas térmicamente se pueden incorporar en
vacunas mediante procedimientos normales de producciéon de vacunas. Estos
procedimientos se conocen bien en la técnica.

Las vacunas de emulsién se pueden formar combinando la bacterina
deseada con una fase oleosa y un emulsionante o emulsionantes. Después, la
combinacién se somete a agitacion intensa para formar una emulsion. Los
procedimientos de agitacibn adecuados incluyen homogeneizado v,
posteriormente, microfluidificacién. También se pueden incluir conservantes y
excipientes en la combinacién antes de la formacién de la emulsion.

Las vacunas pueden incluir tanto bacterinas como antigenos virales. Al
preparar una vacuna que incluye bacterinas y antigenos virales, las bacterinas,
cualquier antigeno viral que se vaya a incluir, el emulsionante o emulsionantes
y, opcionalmente, conservantes y excipientes se combinan con una fase oleosa
y se emulsionan. Después de la formacién de la emulsién, el pH de las
formulaciones se puede ajustar a un pH de apropiado usando soluciones de
NaOH o HCI. Para el uso en vacunas, generalmente es deseable que el pH sea
proximo al neutro para evitar la irritacién en el sitio de inyeccion. Es comun un
pH de aproximadamente 7,0 a aproximadamente 7,3.

Las fases oleosas adecuadas para la formacion de una vacuna de

emulsion incluyen aceites no metabolizables y aceites metabolizables. Los
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aceites no metabolizables incluyen aceites minerales, tales como aceite mineral
blanco y aceite mineral ligero. Los aceites metabolizables incluyen aceites
vegetales, aceites de pescado y glicéridos de acidos grasos sintéticos.

Los ejemplos de emulsionantes que se pueden usar para preparar
vacunas de emulsion de esta invencion son fosfolipidos, ésteres de sorbitan,
ésteres de sorbitan polietoxilados y derivados de manitol que son
emulsionantes de vacunas comunes. Los emulsionantes fosfolipidicos incluyen
lecitina, fosfatidiletanolamina, fosfatidilinositol, fosfatidilserina y lecitina (por
ejemplo, tal como AMPHIGEN®). Los emulsionantes de éster de sorbitan
incluyen monolaurato de sorbitan (por ejemplo, Span® 20 y Arlacel® 20),
monooleato de sorbitan (por ejemplo, Span® 80 y Arlacel® 80), monopaimitato
de sorbitan (por ejemplo, Span® 40 y Arlacel® 40) y monoestearato de sorbitan
(por ejemplo, Span® 60 y Arlacel® 60). Los ésteres de sorbitan polietoxilados
incluyen monolaurato de polietoxisorbitan (por ejemplo, Tween® 20 y Tween®
21), monooleato de po.lietoxisorbitén (por ejemplo, Tween® 80), monopalmitato
de 'polietoxisorbitén (por ejemplo, Tween® 40) y monoestearato de
polietoxisorbitan (por ejemplo Tween® 60). Los emulsionantes derivados de
manitol incluyen éteres octadecanoicos de manitol. Span®, Arlacel® y Tween®
son marcas comerciales de ICI Americas. AMPHIGEN® es una marca
comercial de Pfizer, Inc. Generalmente, las vacunas se formulan como
emulsiones normales de aceite en agua, aunque es posible preparar
emulsiones inVertidas de agua en aceite.

Se pueden usar una diversidad de adyuvantes, tales como Quil A,
colesterol, fosfato de aluminio e hidroxido de aluminio y conservantes tales

como mertiolato en vacunas. Quil A es una mezcla purificada de saponinas de
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Quillaja extraidas de la corteza del arbol sudamericano Quillaja saponaria
Molina. El Quil A actia directamente sobre el sistema inmune para activar un
estado generalizado de sensibilidad. Al hacerlo, induce respuestas tanto
humorales como mediadas por células. La cadena lipéfila permite la interaccién
del antigeno y del adyuvante que se van a suministrar al citosol para el
procesamiento en una ruta endégena. A menudo se usa Quil A con colesterol
ya que el colesterol elimina los efectos secundarios menos deseables cuando
se afade en las proporciones apropiadas. El colesterol forma complejos
insolubles con Quil A que forman estructuras de tipo hélice cuando el colesterol
se une a Quil A, exponiendo de este modo las unidades de azdcar de la
molécula que ayudan a estimular la respuesta inmune.

Es comun afiadir antigenos virales porcinos a vacunas que contienen
bacterinas. Una ventaja de esta estrategia es que se puede usar una vacuna
para generar inmunidad para varias enfermedades en vez de requerir
dosificaciones de varias vacunas diferentes para conseguir el mismo resultado.
Se pueden usar tanto virus inactivados como virus vivos atenuados en
vacunas. Entre los virus que causan enfermedades porcinas que se pueden
usar estan el adenovirus porcino, circovirus porcino, herpesvirus porcino, virus
de la pseudorrabia, virus de la fiebre porcina clasica, virus de la diarrea
epidémica porcina, virus de encefalomielitis hemaglutinante porcina, parvovirus
porcino, coronavirus respiratorio porcino, virus del sindrome reproductor y
respiratorio porcino, influenza porcina, virus de la gastroenteritis transmisible y
virus de la estomatitis vesicular.

Si la actividad de lipasa esta presente en la bacterina, puede causar la

liberacion del emulsionante de la emulsion. Este emulsionante libre puede
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alterar la envuelta del virus vivo e inactivar los virus de vacunas vivas,
conduciendo de este modo a una pérdida de infectividad viral. En
consecuencia, el tratamiento térmico de la bacterina sirve para estabilizar la
emulsién y conservar su efecto adyuvante, asi como para conservar la
infectividad viral de los virus.

Los siguientes ejemplos se proporcionan con el propésito de una
ilustracién adicional y no tienen por objeto limitar el alcance de la invencién que

se reivindica.

PROCEDIMIENTOS
Procedimiento 1 Determinacion de turbidez

La turbidez se determina en unidades nefelométricas (UN) mediante un
procedimiento de dispersién de la luz. La intensidad de la luz dispersada por la
muestra en cbndiciones definidas se compara con la intensidad de la luz
dispersada por una suspensién de referencia patron. Cuanto mayor sea la
intensidad de la luz dispersada, mayor es la turbidez de la muestra. Se dirige
una fuente de luz hacia la muestra y se mide la dispersion de la luz en un
angulo de 90° a la direccién de la fuente de luz. El instrumento se calibra
midiendo la dispersién de la luz de una suspensioén de formazina.
Calibrado del instrumento nefelémetro

Se prepara agua ultrafiltrada filtrando agua destilada a través de un filtro

de membrana que tiene un tamario de poro de 0,2 um. Se prepara una primera

solucion disolviendo 1,00 g de sulfato de hidrazina, (NH2)H.S04, en agua

ultrafiltrada y se diluye con agua ultrafiltrada hasta 100 ml en un matraz

volumétrico. Se prepara una segunda solucién disolviendo 10,00 g de
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hexametilenotetramina en agua ultrafiltrada y diluyendo con agua ultrafiltrada
hasta 100 ml en un matraz volumétrico. Se prepara una suspension de
formazina mezclando 5,0 ml de la primera solucién con 5,0 ml de la segunda

solucion. Se deja reposar la mezcla durante 24 horas a aproximadamente

 24°C. La mezcla se diluye hasta 100 ml con agua ultrafiltrada para formar una

suspension de turbidez madre que tiene una turbidez de 400 UN. Se prepara
una suspension de formazina de una turbidez de 40 UN diluyendo 10,00 ml de
la suspension de turbidez madre con 100 ml de agua ultrafiltrada. Se preparan
soluciones de calibrado adicionales diluyendo la solucion madre.
Medicion de turbidez

La muestra a medir se diluye con agua ultrafiltrada de tal forma que la
turbidez entre dentro del intervalo calibrado del nefelémetro. La turbidez se
mide y se calcula la turbidez original usando la siguiente ecuacién:

Mx (D + O)

Turbidez originalen UN = (0]
donde: M es Ia turbidez de la muestra diluida en UN

D es el volumen de agua de diluciéon, en mi

O es el volumen de muestra original, en mi

Procedimiento 2 Analisis de lipasa

La actividad de lipasa se determiné usando O-pivaloximetilumbeliferona
como sustrato fluorogénico. La hidrodlisis catalizada por lipasa de este sustrato
no fluorescente produce un hidroximetiléter que es inestable en condiciones
acuosas. La descomposicion del hidroximetiléter inestable genera formaldehido
y el producto fluorescente umbeliferona. El control de la intensidad de

fluorescencia de la umbeliferona producida, en funcién del tiempo, proporciona

el
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una medicién cinética sensible de la actividad enzimatica de lipasa.

Se prepararon soluciones de O-pivaloximetilumbeliferona (Molecular
Probes producto n°® P35901) en DMSO puro a una concentracion de solucion
madre de 5 mM; se almacené solucién sin usar a -20°C, protegida de la luz. La
solucion de O-pivaloximetilumbeliferona 5 mM se diluyé hasta 750 um usando
tampén TRIS-HCI 58 mM (pH 8,0) y la solucién resultante se precalent6 hasta
37°C. La muestra de bacterina o el tampén/medio de control se centrifugd
durante 10 minutos a temperatura ambiente a 6500 X gravedad para formar un
sedimento y un sobrenadante. Se realizaron las reacciones combinando 15 pl
de tampéon TRIS-HCI 100 mM (pH 8,0) con 15 ul del sobrenadante a
temperatura ambiente a partir de la muestra de bacterina o del tampdn/medio
de control, en pocillos de ensayo de placas de 96 pocillos de volumen reducido
(Corning 3393, superficie de no unién de poliestireno negra, semiarea);
preincubando durante 10 minutos a 37°C; iniciando después la reaccion
mediante la adicién de 20 pl de O-pivaloximetilumbeliferona 750 pm o el
tampén/medio de control. Las mezclas de reaccion resultantes contenian
tampén TRIS-HCI 53 mM (pH 8,0) y O-pivaloximetilumbeliferona 0 6 300 pm.
Se midi6 la intensidad de fluorescencia a intervalos de 30-45 segundos a lo
largo de un periodo de una hora (Spectramax Gemini XS, 37°C, Aex = 360 nm
Aem = 460 nm, “medio” de ajuste de sensibilidad PMT, 6 lecturas por pocillo). La
velocidad de reaccién se determin6é a partir de la pendiente de la curva de
progresion resultante.

Procedimiento 3 Medicion de la turbidez de una preparacion de

Erysipelothrix rhusiopathieae

Se mide espectrofotométricamente la turbidez de una preparacion de

PRS
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Erysipelothrix rhusiopathieae a una longitud de onda de 600 nm. El resultado
se describe en unidades 6épticas (UO).
EJEMPLOS
Ejemplo 1 Disminucion de la actividad de lipasa por tratamiento térmico
Se prepar6é una combinacién de leptospiras destruidas con mertiolato
que contenia las siguientes especies: ‘Leptospira canicola, Leptospira
icterohaemorrhagiae, Leptospira grippotyphosa, Leptospira hardjo y Leptospira
pomona a partir de bacterinas individuales. Se almacenaron seis muestras de
las bacterinas combinadas durante una noche (aproximadamente 12 horas) a
4°C, 37°C, 45°C, 56°C, 65°C y 80°C. La muestra almacenada a 4°C sirvi6 como
el control sin tratar. Las muestras almacenadas durante 12 horas a 37°C, 45°C,
56°C, 65°C y 80°C eran muestras tratadas térmicamente. Después del
almacenamiento, la velocidad a la que se hidrolizaba un sustrato de ensayo en
presencia de cada bactérina se midié de acuerdo con el procedimiento del
Procedimiento 2. La velocidad de hidrélisis para una muestra dividida por la
velocidad de hidrélisis de la muestra almacenada a 4°C multiplicada por 100 es
el porcentaje de la actividad de lipasa original de cada bacterina que se
conserva después del almacenamiento. El siguiente cuadro muestra la
temperatura de almacenamiento y el porcentaje de la actividad de lipasa

original que se conserva después del aimacenamiento.

Temperatura de
4°C | 37°C | 45°C | 56°C | 65°C | 80°C
almacenamiento (12 horas)

Porcentaje de actividad de
100% | 55,4% | 32,5% | 15,7% | 10,8% | 8,4%
lipasa original

37
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Se prepararon dos series de Leptospira bratislava. Las series se
inactivaron con mertiolato y después se sometieron a tratamiento térmico a
65°C durante 8 horas. Las muestras se sacudieron antes del tratamiento y cada
dos horas durante el tratamiento. Se determiné la actividad de lipasa en cada
momento de acuerdo con el procedimiento del Procedimiento 2. Cuando se
tomaba una muestra, se media la velocidad a la que se hidrolizaba un sustrato
de ensayo en presencia de cada muestra. La velocidad de hidrélisis para una
muestra dividida por la velocidad de la velocidad de hidrélisis inicial multiplicada
por 100 es el porcentaje de la actividad de lipasa original de cada bacterina que
se conserva después del tratamiento térmico. El siguiente cuadro muestra el
tiempo de muestra y el porcentaje promedio de la actividad de lipasa original

que se conserva a ese tiempo.

Tiempo de muestra (horas) Inicial | 2 4 6 8

Porcentaje de actividad de lipasa original | 100% | 41% | 34% | 28% | 24%

Ejemplo 2 Preparacion de formulaciones de vacuna experimental

Se cultivaron cultivos de Lepfospira canicola, Leptospira
icterogorrhagiae, Leptospira grippotyphosa, Leptospira hardjo, Leptospira
pomona, Leptospira bratislava, Erysipelothrix rhusiopathieae y parvovirus
porcino. Se midié la turbidez de cada cultivo de Leptospira en unidades
nefelométricas (UN). Se midié la turbidez del cultivo de Erysipelothrix
rhusiopathieae en unidades Opticas (UO). Las bacterias se destruyeron con
mertiolato para formar bacterinas. Cada bacterina de Leptospira se traté
térmicamente a 65°C durante 8 horas para reducir la actividad de lipasa. La

bacterina de Erysipelothrix rhusiopathieae no se tratdé térmicamente. Las

yO
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bacterinas de Leptospira se combinaron con parvovirus porcino inactivado y

Erysipelothrix rhusiopathieae destruida y después se mezclaron con

AMPHIGEN?®, adyuvantes, conservantes y tampon de dilucién de tal forma que

cada 2 ml de dosis de la vacuna contenian los componentes indicados en el
5 cuadro siguiente.

Concentraciones de antigenos

Componente Concentracion de

_ componente/dosis
Q L. canicola 1200 UN/dosis de 2 ml
L icterohaemorrhagiae 1200 UN/dosis de 2 ml
L. grippotyphosa 1200 UN/dosis de 2 mli
‘ L. hardjo 2400 UN/dosis de 2 ml
L. pomona 1200 UN/dosis de 2 ml
L. bratislava 1200 UN/dosis de 2 mi

Erysipelothrix rhusiopathieae 14 UO/dosis de 2 mi

Parvovirus porcino 17.920 HA/0,05 ml

‘ Ejemplo 3 Ensayo de potencia en hamsteres y cerdos

La vacuna del Ejemplo 2 se administr6 a hamsteres y conejos para

10 ensayar para potencia usando modelos animales de laboratorio

. convencionales. Los hamsteres de ensayo se provocaron después con una
dosis de Leptospira canicola, Leptospira icterohaemorrhagiae, Leptospira
grippotyphosa, Leptospira bratislava o Leptospira pomona para ensayar la

potencia de las vacunas. Se midi6 el nimero de supervivientes como una

15 demostracion de eficacia. Se midieron los titulos de aglutinacién microscépica
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de conejo frente a Leptospira hardjo para demostrar la potencia de esa fraccion
de la vacuna. La siguiente tabla muestra que las vacunas preparadas a partir
de bacterinas de Leptospira tratadas térmicamente son ‘capaces de producir

una respuesta antigénica que pasa los criterios de eficacia.

Acondicionamiento SEROLOGIA
térmico de HAMSTERES SUPERVIVIENTES de conejo
Leptospira canicola | bratislava | ictero | grippo | pomona | hardjo

65°C (8 horas) 10/10 10/10 10/10 | 10/10 | 10/10 Pasa

Sin tratar 10/10 10/10 10/10 10/10 | 10/10 Pasa

Se ensayo Erysipelothrix rhusiopathieae en conejos comparando el titulo
serolégico de la vacuna con el titulo de una vacuna de referencia. La vacuna
tenia una RP (potencia relativa) de 3,0. Se ensay6 PPV en el ensayo de
hemaglutinacion y tenia un titulo de HA de 1024 HA/0,05 ml. Un titulo de 320
HA/0,05 ml es un valor aceptable para una vacuna.

Ejemplo 4 Ensayo fisicoquimico de vacunas

Se prepar6 una vacuna con bacterinas de Lepfospira tratadas
térmicamente y otros componentes de acuerdo con la formulacién enumerada
en el Ejemplo 2. Se preparé una vacuna similar a partir de bacterinas de

Leptospira sin tratar térmicamente de acuerdo con el procedimiento del

Ejemplo 2. Ambas formulaciones de vacuna se almacenaron a 4°C durante 0,

6, 12, 15 y 18 meses de permanencia. Se realizd el analisis de tamafio de

particula para cada vacuna en cada momento usando un difractdmetro laser.
Los graficos mostrados a continuacién muestran las distribuciones de

tamafo de particula para cada vacuna a lo largo de varios meses de control (0,

6, 12, 15y 18 meses).
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Analisis del tamario de particula de vacunas recién preparadas que contienen

bacterinas de Leptospira tratadas térmicamente a dia 0

Volumen (%)

b6 o1 " T 10 100 7000 3000
Tamario de Particula (um)

Disifibucian de Tamano_de Particula
B B

Volumen (%)
-3

Tamafio de Particula (um)

La vacuna preparada a partir de bacterinas de Leptospira sin tratar
térmicamente (grafico superior) muestra un aumento en el tamaﬁo de particula
indicando degradacion de la emulsion. La vacuna preparada a partir de
bacterinas de Lepfospira tratadas térmicamente (grafico inferior) muestra la
conservacion d.el tamafio de particula a lo largo de 18 meses de almacenaje,
indicando la estabilidad de la emulsién.

Ejemplo 5 Ensayo de hemaglutinacion (HA) de PPV

Las formulaciones de vacuna enumeradas en el Ejemplo 2 (las vacunas
en la lista en el Ejemplo 2 contenian todas los antigenos enumerados —
mismas vacunas para todo el trabajo) preparadas a partir de bacterinas de

Leptospira sin tratar termicamente y bacterinas de Leptospira tratadas
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térmicamente se ensayaron inicialmente para el titulo de HA y el titulo de
hemdlisis. La estabilidad de los titulos de HA en diversos momentos. El ensayo
de HA se realizé ajustando una muestra a un pH de 11-11,2 para extraer el
virus PPV (parvovirus porcino) del gel de hidréxido de aluminio. Después se
centrifugd la muestra y se recogioé el sobrenadante para usar en el ensayo. Se
afadieron glébulos rojos de cobaya a una placa de 96 pocillos que sirve como
el indicador de aglutinacion. El sobrenadante de la muestra se diluy 2 veces a
lo largo de filas por duplicado con una dilucion de partida de 1:5. La placa se
incuba a 5 + 3°C durante 16-24 horas. El grado de hemaglutinacién se puntia
de 0-4 para cada pocillo. El titulo se registra como la UGltima dilucién que
contiene una puntuacién de 2 o superior. Durante el ensayo de vacunas que no
estaban tratadas térmicamente, se observdé que la vacuna estaba causando
hemodlisis. El titulo de la hemdlisis era la mayor dilucién a la que se observé
hemolisis. Las vacunas tratadas térmicamente no produjeron hemdlisis.

El siguiente cuadro muestra los titulos de HA vy los titulos de hemdlisis
promedio alo largo del tiempo. La CTC es una vacuna con bacterinas de
Leptospira tratadas térmicamente. La OOP es una vacuna sin bacterinas de
Leptospira tratadas térmicamente.

Cuadro 1: Titulos de HA de PPV a lo largo del tiempo

Seguimiento de HA de PPV de OOP y CTC alo largo del

tiempo

INICIAL 1 2 3 4 5 7 10

mes meses ;| meses | meses | meses | meses | meses

OOP ' 160 1280 1280 : 1280 @ 1280 1280 640 1280 1280 1280
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CTC 11280 1280 1280 1 1280 | 1280 640 640 640 640 1280
Titulo de hemodlisis

OOP i 80 80 80 160 160 160 160 160 80 80

CTC 0 0 0 0 0 0 0 0 0 0
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Habiendo descrito la invencion como antecede, se declara como propiedad lo

contenido en las siguientes

REIVINDICACIONES

1. Una vacuna que comprende una emulsiéon, una bacterina tratada
térmicamente que comprende una suspensién de bacterias muertas, en la que
las bacterias muertas son de las especies Leptospira Bratislava, y de 1 a 13
virus causantes de enfermedad porcina seleccionados del grupo constituido por
adenovirus porcino, circovirus porcino, herpesvirus porcino, virus de la
pseudorrabia, virus de la fiebre porcina clasica, virus de la diarrea epidémica
porcina, virus de encefalomielitis hemaglutinante porcina, parvovirus porcino,
coronavirus respiratorio porcino, virus del sindrome reproductor y respiratorio
porcino, influenza porcina, virus de la gastroenteritis transmisible y virus de la

estomatitis vesicular.

2. Una vacuna de acuerdo con la reivindicacion 1, que comprende

adicionalmente una preparacion de lecitina y un adyuvante a base de alumbre.

3. Una vacuna de acuerdo con la reivindicacion 2, que comprende

adicionalmente una lecitina en una preparacion de aceite.

4. Una vacuna de acuerdo con la reivindicacion 1, que comprende
adicionalmente bacterinas tratadas térmicamente que comprenden una
suspensién de bacterias muertas, en la que las bacterias muertas son de una a

seis especies de bacterias seleccionadas del grupo constituido por Lepfospira

Y6
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canicola, Leptospira icterohaemorrhagiae, Leptospira grippotyphosa, Leptospira

hardjo, Leptospira pomona y Erysipelothrix rhusiopathieae.

5. Una vacuna de acuerdo con la reivindicacion 4, que comprende

adicionalmente una preparacion de lecitina y un adyuvante a base de alumbre.

6. Una vacuna de acuerdo con la reivindicacion 5, que comprende

adicionalmente una lecitina en una preparacién de aceite.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:

~— NOTIFICATION OF TRANSMITTAL OF
PFIZER INC. SR THE INTERNATIONAL SEARCH REPORT AND
Attn. Fuller, Grover, F.,JJr. PFIZER ~~3.  THE WRITTEN OPINION OF THE INTERNATIONAL
150 East 42nd Street I NC. i SEARCHING AUTHORITY, OR THE DECLARATION

New York NY 10017

RTATS-UNIS D’AMERIQUE Hay 12 2009
| PATENY
O€p,
LEGy DIVISI?)‘WS’}’% (PCT Rule 44.1)
' /I Date of malling
(gaymonthiyear) 47 /05/2009
Applicant’s or agent's file reference
Iniernationat application No. International filing date
PCT/1B2008/003369 (daymonthyear)  04/12/2008
—————
Applicant DO%ETED
PFIZER INC. Due Dats, — M
SR NV OR

1. E] The applicant is hereby notified that the intemational search raport and the written opinlon of the International Searching
Authorlty have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, 1o amend the claims of the Intemational Application (see Rule 46):

When? The time limit for filing such amendments is normally two monthg from the dats of transmittal of the
Intemational Search Report.

Where? Directly to the International Bureau of WIPQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, sea the notes on the accompanying sheet.

2. D The applicant is hereby notified that no International search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the Intemational Searching Authority are transmitted herewith.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant s notified that:

[] the protest together with the decision thereon has been transmittad to the International Bureau together with the
applicant’s request to forward the taxts of both the protast and the decision thergon to the designated Offices.

[[] no decision has been made yet on the protest; the applicant will be notified as soon as a dscision Is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the intarnational application will be published by the
International Bureau. If the applicant wishas to avoid or postpone publication, a notice of withdrawal of the International
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
bafore the completion of the technical preparations for intemational publication.

The applicant may submit comments on an informal basis on the written opinion of the Intemational Searching Authority to the
international Bureau. The Intarnational Bureau will send a copy of such comments to all designated Offices unless an

international preliminary examination report has been or Is to be established. These comments would also be made avallable to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for intemational preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (In some Offices even later); otharwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before thoss designated Offices.

In respact of other designated Offices, the ime limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCTAB/301 and, for details about the applicable ime limitg, Office by Office, see the PCT Appticant’s
Guide, Volume if, National Chapters and the WIPO Intemet sits.

Name and maltiing address of the international Searching Authority | Authorized officer




NOTES TO FORM PCT/ISA/220

These Notas are intended to give the baslc instructions concerning the filing of amendments under article 19. The
Notes are basad on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In cass of discrepancy between thesa Notes and those requirements, the latter are applicable. For more
detallad information, ses also the PCT Applicant’s Guida, a publication of WIPO,

In thess Notes, "Arlicle”, "Rule”, and "Section” refer to the provisions of the PCT, the PCT Reguiations and the PCT
Administrative Instructions, respectivety.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the intamationat search report and the written opinion of the international
Saarching Authority, one opportunity to amend the dlaims of the international application. It should howsver be emphasized
that, since all pans of the intemational application (claims,description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to fils amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before intemnational publication. Furthermore, it should be emphasized that provisional
. protection is available in some States only (see PCT Applicant’s Guide, Volume I/A, Annexes B1 and B2).

The attentian of the applicant is drawn to the fact that amendments to the clalms under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no intarnational search report would be
established (see PCT Applicant’s Guide, Volume /A, paragraph 296).

What parts of the international application may be amended?
Under Article 19, only the clalms may be amended.

During the international phase, the claims may aiso be amended (or further amended) under Article 34 before the
International Praliminary Examining Authority. The destription and drawings may only be amended under
Article 34 before the International Examining Authority.

Upon entry into the national phass, all pants of the lhtemaﬂonal appiication may be amended under Article 28 or,
where applicable, Articlo 41,

When? Within 2 months from the date of transmittal of the intemational search report or 16 months from the priority date,
whichever time limit expires (atar. It should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time
imit but befors the completion of the technical praparations for intemational publication (Rule 46.1).

Where not to file the amendments?

The amendments may only be filed with the International Bureau and not with the raceiving Office or the
international Searching Authority (Ruls 46.2).

Where a demand for intsrnational preliminary examination has beenis filed, see below.

g

How? Etther by cancelling one or more entire claims, by adding one or more new claims or by amending the taxt of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the clalms which, on account of an amendment or
amendments, differs from the sheat originally filed.

All the claims appearing on a raplacement sheat must be numbered in Arabic numerals. Where a claim is
cancelied, no renumbaring of the other claims is required. In all cases where claims are renumbered, thay must be
renumbered 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 (Soction 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the intemational application and the amended claims. 1t should notbe
confused with the “Statament under Articie 19(1)" (see below, under *Statement under Article 19(1)*).

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

international application Is English, the letter must be in English; if the language of the international application
Is French, the letter must be in French.
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7.

NOTES TO FORM PCT/ISA/220 (continued)

The tetter must indicate the differences between the claims as filed and the clalms as amended. {t must, in
particular, indicate, in connaction with each claim appearing in the international application (it being understood
that identical indications conceming several claims may be grouped) whether

{iy the claim is unchanged;

() the claim is cancalled;

(i) the claim is new;

(iv) the claim replaces one or more claims as filed;

(v) the claim is the result of the division of a claim as filed.

The following examples illustrate the manner in which amendments must be expiained in the
accompanying letter:

1. [Where originally there were 48 claims and after amendment of some claims there are 51}
“Clalms 1 10 28, 31, 32, 34, 35, 37 t0 48 replaced by amended claims bearing the same numbers;
clalms 30, 33 and 36 unchanged; naw claims 49 to 51 added.” ,

2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
*Claims 1 to 15 replaced by amended claims 1 to 11.°

3. [Whers originally there ware 14 claims and the amendments consist In canceliing some claims and in adding
new ciaims]:
“Claims 1 10 6 and 14 unchanged; claims 7 to 13 cancelied; new claims 15, 16 and 17 added.” or
*Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.”

4. [Where various kinds ot amendments are made}: )
“Clalms 1-10 unchanged; claims 11 to 13, 18 and 19 cancelied; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amendsd claims 15, 16 and 17; new claims 20 and 21 added."

=Statement under article 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended undar Articie 19(1)).

The statement will be published with the international application and the amended claims.
it must be in the language in which the international application is to be published.
It must ba brisf, not exceading 500 words if in English or if translated into English.

1t should not be confused with and does not replace the letter Indicating the differences between the claims as filed
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by
using the words *Statement under Article 19(1).*

it may not contain any disparaging comments on the international search report or the relevance ot citations
contained In that report. Reference to citations, relevant to a given claim, contained in the international search
report may be made only In connection with an amendment of that claim. :

Consequence if a demand for international preliminary examination has aiready been filed

It, at the time of filing any amendments and any accompanying statement, under Articls 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement } with the Internationat Bureau, also file with the Intemational
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
transiation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first
santence). For further information, see the Notes to the demand form (PCTAPEA/401).

I a demand for international preliminary examination Is made, the written opinion of the International Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
Intermational Searching Authority and where It has notlfied the International Bureau under Rule 66.1bis(b), be
considerad o be a written opinion of the Intemational Preliminary Examining Authority. If a demand Is mads, the
appiicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of malling of Form
PCTASA220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bfs.1(c)).

Consequencs with regard to transiation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a transiation of the daims as
amandad under Article 19 may have to ba fumished to the designatad/elscted Offices, instead of, or in addition to,
the transtation of the claims as filed.
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PCT

INTERNATIONAL SEARCH REPORT

{PCT Article 18 and Rules 43 and 44)
Applicant's or agent’s file reference FOR FURTHER s60 Form PCTAS
PC33709A ACTION as well as, where applicable, item 5 below.
international application No. International liling date (day/monttvyear) (Earllest) Priority Date (day/monttvyear)
PCT/IB2008/003369 04/12/2008 21/12/2007
Appilicant

PFIZER INC.

This intemational gearch report has been prepared by this Intemational Searching Authority and is transmitted o the applicant
according to Articie 18. A copy is belng transmitted to the International Burgau.

This international search report consists of a total of S sheets.
E 1tis also accompanied by a copy of each prior art document cited In this report.

1. Basis of the report

a. With regard to the languags, the Interational search was carfied out on the basis of.

“the Intemational application in the languags In which it was filed
D a ranslation of the intemational application into

, which Is the language

of a transtation furnished for the purposes of intemational search (Rules 12.3(a) and 23.1(b))
b. D This International ssarch report has been established taking into account the rectification of an obvlous mistake

authorized by or notified 10 this Authority under Ruls 91 (Rule 43.6bis(a)).

c. []  wnh regard to any nucleotide and/or amino acid sequence disclosed In the international application, see Box No. 1.

2. [[] Certain claims wers found unsearcheble (See Box No. I1)

3. [] unityofinvention is lacking (see Box No Ii1

- 4, With regard to the title,

the text Is approved as submitted by the applicant
[] thetext has been established by this Authority to read as foliows:

5. With regard to the abstract,

the text Is approved as submitted by the applicant

[}  the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this intemational ssarch report, submit comments to this Authority

8. With regard to the drawings,

a. thefigure of the drawings to be published with the abstract is Figure No.

[  assuggested by the applicant
[[]  asselected by this Authority, because the applicant tallsd o suggest a figure

| I oc calartord ki thie Aidharihe

haracs thie fievira hattar rharantarivace Hho lnuoatne
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INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2008/003369

. CLASSIFICATION 7? SUBJECT MATTER
02

According 1o International Patent Classification (IPC) or (o both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {(dassification systam foliowed by classification symbols)

A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where pradical, search terms used)

EPO-Internal, WPI Data, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Chation of document. with indication, where appropriate, of the relevant passages

Relevant 10 claim No.

Y . ANONYMUS: "Pfizer Material Safety Data , 1-6
Sheet for Product "FarrowSure B""[Online]
10 May 2004 (2004-05-10), pages 1-7,
XP002524425

Retrieved from the Internet:
URL:http://www.pfizerah.com/PAHimages/msds
_us/Fu.pdf> [retrieved on 2009-04-20]

page 1

Y . US 5 084 269 A (KULLENBERG FRED W [US]) 1-6
28 January 1992 (1992-01-28)
the whole document

Y US 2006/233830 Al (WONG TUEN-YEE [AU] ET 1-6
AL) 19 October 2006 (2006-10-19)
‘paragraphs [0119], [0124], [0144]

— .

E Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of clted documents :

‘A" document defining the general state of the ant which is not
considered 10 be of particuiar relevance

‘E* earfier document but published on or after the intemational
filing date

L' document which may throw doubts on priorly claim(s) or
which ig clied to establish the publication date of another
citation or other special reason (as specified)

*QO* document referring to an oral disciosure, use, exhibition or
other means

*P* document published prior fo the intarnational filing date but
tater than the priorily date claimed

“T° tater document published after the intemnational filing date
- or priorRy date and not in confiict with the appiication but

clled to understand the principle or theoty underlying the
Invention

*X* document of particuiar relavance; the claimed invention.
cannol be considered novel or cannot be consklered fo
involve an inventive step when the document is taken alone

*¥* document of particular relevance; the claimed Invention
cannot be considered to involve an inventive step when the
document s combined with one or more cther such docu-
mg.aﬁudl combination being obvious {0 a person skified

*&* document mernber of the same patent family

Date of the aciual complation of the international seatch

21 April 2009

Date of maliing ot the Intemational search report

07/05/2009

Name and maiting address of the ISA/

L e e el anl .

Authorized officer
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INTERNATIONAL SEARCH REPORT

Intemationat application No

PCT/1B2008/003369

S

C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages

Relavant to claim No,

A ZEIGLER J A ET AL: “"Immunization against
leptospirosis: vaccine trials with
heat-killed whole cell and outer envelope
antigens in hamsters”

BULLETIN OF THE PAN AMERICAN HEALTH
ORGANIZATION, PAN AMERICAN SANITARY
BUREAU, WASHINGTON, US,

vol. 10, no. 2,

1 January 1976 (1976-01-01), pages
126-130, XP00B083205

ISSN: 0085-4638 :

the whole document

A WO 20067038115 A (PFIZER PROD INC [US];

“| FRANTZ JOSEPH [US]; NEWBY THOMAS JACK
[US]; TUCK) 13 April 2006 (2006-04-13)
abstract; claim 16
A BURNS K F ET AL: "Evaluation of the
effect of heating an oil-emulsion
Pasteurella multocida bacterin on tissue
reaction and immunity"

AVIAN DISEASES, AMERICAN ASSOCIATION OF
AVIAN PATHOLOGISTS, KENNET SQ., PA, US,
vol. 47, no. 1,

1 January 2003 (2003-01-01), pages 54-58,
XP008089224

ISSN: 0005-2086

the whole document

A MILLER D A ET AL: "Porcine leptospirosis
in Iowa."

JOURNAL OF VETERINARY DIAGNOSTIC
INVESTIGATION : OFFICIAL PUBLICATION OF
THE AMERICAN ASSOCIATION OF VETERINARY
LABORATORY DIAGNOSTICIANS, INC JUL 1990,
vol. 2, no. 3, July 1990 (1990-07), pages
171-175, XP002523326

ISSN: 1040-6387

abstract

A SRIVASTAVA S K: "Prospects of developing
leptospiral vaccines for animals.”

gggéAN JOURNAL OF MEDICAL MICROBIOLOGY OCT
vol. 24, no. 4, October 2006 (2006-10),
pages 331-336, XP002523327

ISSN: 0255-0857

the whole document

1-6




INTERNATIONAL SEARCH REPORT

S

nternational application No

PCT/182008/003369

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Chation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

P,A

|PX

P,X

MARTINS SOTO F R ET AL: “"Evaluation of
colostral immunity in swine with
commercial anti-leptospira polyvalent
whole-bacteria vaccine”

COMPARATIVE IMMUNOLOGY, MICROBIOLOGY AND
INFECTIOUS DISEASES, PERGAMON PRESS,
OXFORD, GB,

vol. 31, no. 4, 1 July 2008 (2008-07-01),
pages 327-335, XP(022688791

ISSN: 0147-9571 [retrieved on 2008~05-27]
WO 2008/106393 A (WYETH CORP [US]; GILL
MICHAEL A [US])

4 September 2008 (2008-09-04)

the whole document ,

W0 2008/032158 A (PFIZER PROD INC [US];
GOODYEAR MARK DAVIS [US]; HUETHER MICHAEL
JOHN [) 20 March 2008 (2008-03-20)

the whole document
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INTERNATIONAL SEARCH REPORT o smteto e
information on patent family membeors PCT/182008/003369
Patent document Publication Patent tamily Publication
cited in search report date member(s) dats
US 5084269 A 28-01-1992  NONE
US 2006233830 Al 19-10-2006 WO 2004026336 Al 01-04-2004
CA 2497878 Al 01-04-2004
CN 1691962 A 02-11-2005
Ep 1542717 Al 22-06-2005
JP 2006503830 T 02-02-2006
KR 20050084575 A 26-08-2005
RU 2339400 C2 27-11-2008
WO 2006038115 A 13-04-2006 AU 2005290921 Al 13-04-2006
BR PI0516253 A 26-08-2008
CA 2583689 Al 13-04-2006
CN 101035558 A 12-09-2007
EP 1799253 Al 27-06-2007.
JP 4163245 B2 08-10-2008
JP 2008515873 T 15-05-2008
JP 2008239627 A 09-10-2008
KR 20070050499 A 15-05-2007
KR 20080096610 A 30-10-2008
W0 2008106393 A 04-09-2008  NONE
W0 2008032158 A 20-03-2008 AR 062758 Al .03-12-2008
AU 2007297287 Al 20-03-2008
CL 26212007 Al 14-03-2008
15-05-2008
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: | P CT
‘ - WRITTEN OPINION OF THE
see form PCTASA20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(dayfnonthyear) see form PCTASAR10 (second sheet}
Applicant's or agent's file reference FOR FURTHER ACTION
see form PCTASAR20 See paragraph 2 below
International application No. International filing date (dayinonthyear) Priority date (daysmonthyear)
PCTAB2008/003369 04.12.2008 21.12.2007

International Patent Classification (IPC) or both mational classification and IPC
INV. A61K3902

Applicant
PFIZER INC.

1. This opinion contains indications refating to the following items:

B BoxNo.!  Basis of the opinion

K BoxNo.#l  Priority

[J Box No. il  Non-establishment of opinion with regard to novetty, inventive step and industrial applicability
0 Box No. IV  Lack of unity of invention

B BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such stalement

3 Box No.Vl Certain documents cited
[J Box No. VIl Certain defects in the international application
O Box No. VIl Certain observations on the international application

2. FURTHER ACTION

if a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") excapt that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(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 fo the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, ses Form PCTASAZ220.

3. For further dstails, see notes to Form PCTASA220.

Name and mailing address of the 1ISA: Date of completion of Authorized Officer
this opinion . gt T

A\\ Firamaan Patant Offira L. ?f ‘\\\ 0“3
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/AB2008/003369

Box No.! Basis of the opinion

. With regard to the language, this opinion has been estab!ished on the basis of:

& the international application in the language in which it was filed

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

2. O This opinion has been established taking into accaunt the rectification of an obvious mistake authorized

by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

. With regard to any nucleotide andior amino acid sequence disclosad in the intemational application and

necessary to the claimed invention, this opinion has been established on the basis of:
a. type of material:
[0 asequence listing
O table(s) related to the sequencs listing
b. format of material:
0O onpaper
O in electronic form
c. time of filingfurnishing:
O contained in the international application as filed.
O filed together with the international application in electronic form.

O tumished subsequently to this Authority for the purposes of search.

4. O in addition, in the case that more than one version or copy of a sequence listing andbr table relating therelo

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.

. Additional comments:

Box No. il Priority

. B The vaiidity of the priority claim has not been considered because the Intemational Searching Authority

does not have in its possession a copy of the earlier application whose priority has been claimed or, where
required, a translation of that earlier application. This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date.

. O This opinion has been established as if no priority had been claimed due to the fact that the priority claim

has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international
filing date indicated above is considered to be the relevant date.

. Additional observations, if necessary:
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/B2008/003369

Box No.V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
Industrial applicability; citations and explanations supporting such statement

1. Statement”

Novelty (N) Yes: Claims 16

No: Claims

Inventive step (IS) Yes: Claims
. No: Claims 16
Industrial applicability (JA) Yes: Claims 1-6

No: Claims

e

2. Citations and explanations

S eparate t

Box No. V1 Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and/or
2. Non-written disclosures (Rules 43bis.1 and 70.9)
. - see form 210

9
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/1B2008/003369

2)

2.1)

2.2)

Documents

D1...Pfizer Material Safety Data Sheet of FarrowSure™B
D2...US 5084 269

Novelty and inventive step

The present application relates to a vaccine comprising an emuision, a heat
treated bacterin, wherein the killed bacteria are of the species Leptospira
Bratislava, and 1 to 13 porcine disease causing viruses. The application discloses
that heat treatment of the killed bacteria reduced the lipase activity in a mixture of
merthiolate killed leptospira and that such formulation had an increased stability.

As the prior art does not disclose a vaccine as defined in claim 1 novelty can be
acknowledged for the current set of claims.

The claims, however, are not considered to involve an inventive step for the
following reasons:

D1 which discloses a porcine combination vaccine cmprising several Leptospira
strains and porcine parvovirus is considered to represent the closest prior art.

The difference between D1 and the present claims appears to lie in the
formulation of the vaccine.

The problem to be solved by the claim Can thus be seen in the provision of é
vaccine with improved antigenicity.

D2 discioses that the therapeutic effectiveness of antigens is improved by -
adjuvants comprising a mixture of lecithin and edible or non-edible oils.

The provision of a vaccine as defined in claims 1-6 is therefore considered
obvious for the skilled person.
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Consequently, claims 1-6 do not meet the requirements of Art. 33(3) PCT.
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International application No

PCT/1B2008/003369

A. CLASSIFICATION OF SUBJECT MATTER
INV. A61K39/02

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y ‘ANONYMUS: "Pfizer Material Safety Data 1-6
Sheet for Product "FarrowSure B""[Online]
10 May 2004 (2004-05-10), pages 1-7,
XP002524425
Retrieved from the Internet:
URL:http://www.pfizerah. com/PAHimages/msds
_us/FW.pdf> [retrieved on 2009-04- -20]
page 1
Y - US 5 084 269 A (KULLENBERG FRED W [US]) 1-6
28 January 1992 (1992-01-28)
the whole document -
Y US 2006/233830 Al (WONG TUEN-YEE [AU] ET ' 1-6
AL) 19 October 2006 (2006-10-19)
paragraphs [0119], [0124], [0144]

_____ L

m Further documents are listed inthe continuation of Box C. . E See patent family annex..

* Special categories of cited documents : " : !
'T* later document published after the international filing date
or priority date and not in conflict with the application but

*A" document defining the general state of the art which is not
considered to be of particular relevance ' ﬁl\:,e:n:% ::nderstand the principle or theory underlymg the
*E* earlier document but pubtished on or after the intemational - *X* docurment of particular relevance; the claimed invention :
filing date cannot be considered novel or cannot be considered to
‘v dow%"?tem which may throw goubtz lon prior:'jty ciafim(s) :r involve an inventive step when the docurnent is taken aione
vhich is cited to establish the publication date of another *Y* document of patticular relevance; the claimed invention
citation ‘or other special reason (as specified) cannot be considered to invoive an inventive step when the
*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination belng obvious to a person skilled
*P* document published prior to the international filing date but in the an. ’
_ later than the priority date claimed *&* document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search repor
21 April 2009 ' . 07/05/2009
Name and mailing address of the 1SA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswilk

Tel. {+31-70) 340-2040,
Fax:({+31-73) 340-3016 . Kalsner, Inge

Form PCT/ISA/210 (second shest) (Aoril 2005)
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} International appiication No

PCT/182008/003369

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claimNo.

A

ZEIGLER J A ET AL: "Immunization against
leptospirosis: vaccine trials with
heat-killed whole cell and outer envelope
antigens in hamsters"

‘BULLETIN OF THE PAN AMERICAN HEALTH

ORGANIZATION, PAN AMERICAN SANITARY
BUREAU, wASHINGTON uUs,

vol. 10 no. 2,

1 January 1976 (1976 -01-01), pages
126-130, XP008089205

ISSN: 0085—4638

the whole document

WO 2006/038115 A (PFIZER PROD INC [US];
FRANTZ JOSEPH [US]; NEWBY THOMAS JACK
[US]; TUCK) 13 Apri] 2006 (2006-04-13)

‘ abstract ~claim 16

BURNS K F ET AL: "Evaluation of the
effect of heating an oil-emulsion
Pasteurella multocida bacterin on tissue
reaction and immunity" ,

AVIAN DISEASES, AMERICAN ASSOCIATION OF
AVIAN PATHOLOGISTS, KENNET SQ., PA, US,
vol. 47, no. 1,

1 January 2003 (2003-01-01), pages 54-58;
XP008089224

ISSN: 0005-2086

the whole document

MILLER D A ET AL: "Porcine leptospirosis
in Iowa."

JOURNAL OF VETERINARY DIAGNOSTIC
INVESTIGATION : OFFICIAL PUBLICATION OF
THE AMERICAN ASSOCIATION OF VETERINARY
LABORATORY DIAGNOSTICIANS, INC JUL 1990,
vol. 2, no. 3, July 1990 (1990—07) pages
171- 175 XP002523326

ISSN: 1040 6387

abstract

SRIVASTAVA S K: "Prospects of developing
leptospiral vaccines for animals.”

INDIAN JOURNAL OF MEDICAL MICROBIOLOGY OCT |
2006,

vol. 24 no. 4, October 2006 (2006- 10)
pages 331- -336, XP002523327 .

ISSN: 0255- 0857

the whole document
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1-6

Form PCT/ISA/210 (confinuation of second sheat) (April 2005)
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Relevant to claim No.

P,A

P,X

P,X

7 |

MARTINS SOTO F R ET AL: "Evaluation of
colostral immunity in swine with
commercial anti-leptospira polyvalent
whole-bacteria vaccine” ‘
COMPARATIVE IMMUNOLOGY, MICROBIOLOGY AND

- INFECTIOUS DISEASES, PERGAMON PRESS,

OXFORD, GB,
vol. 31, no. 4, 1 July 2008 (2008-07-01),
pages 327-335, XP022688791

ISSN: 0147-9571 [retrieved on 2008-05-27].

WO 2008/106393 A (WYETH CORP [US]; GILL
MICHAEL A [US])
4 September 2008 (2008-09-04)

“the whole document

GOODYEAR MARK DAVIS [US]; HUETHER MICHAEL
JOHN .[) 20 March 2008 (2008-03-20)
the whole document

Form PCTASA/210 (continuation of second shaet) (April 2005)
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Industria v Comercio

SUPERINTENDENGIA DE iINDUSTRIA Y COMERCIO

074461- -00000 -0000

SUPERINTENDENCIA

Fecha: 2010 06 2117:01:51  Dep. 2020 DIR.NUEVASCR
Tra 11 PATENTEIY! Eve: 378 FASENACIONALI

PATENTE DE INVENCION [ | MODELO DE . " #77 PRESENTACION - Folios. 65

EEREN

Indicacion que se solicita una patente.

Datos de identificacion del solicitante o de la persona que presenta la solicitud
Descripcion de la invencidn

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento)
Completa |:| / incompleta I:I

PATENTE DE, (/ENCION PCT @ﬁDELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

14

[]

Indicacién que se solicita una PCT

Copia de la solicitud en espaiiol, tal como fue presentada inicialmente (capitulo descriptivo,
reivindicatorio, resumen)

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

Completa |:| Incompleta I:]

DISENO INDUSTRIAL [ ] (Art. 119 Decision 486/00)

L]
L]

[
L]

Indicacion que se solicita Disefio industrial

Datos de identificacion del solicitante o de la persona que presenta la solicitud

Representacion grafica y fotografica del Disefio industrial o muestra del material que incorpora el

diseno
Comprobante de pago de las tasas establecidas

Completa I—_—l Incompleta D

ESQUEMA DE TRAZADO [ | (Art. 92 Decision 486/00)

ooy

Indicacién que se solicita un esquema de trazado
Datos de identificacion del solicitante o de la persona que presenta la solicitud
Representacion grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa |:| ' Incompleta D

PI102-F08 (2009-11-18)

e
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) Industria y Comercio
o SUPERINTENDENCIA
Bogotad D.C.,
2020
Doctor(a)

OLARTE GARCIA CARLOS REYNALDO
Apoderado(a) y/o Representante de

PFIZER INC.

REFERENCIA Radicacién No. 10 074461
Tramite 11
Evento 378
Actuacion 430
Oficio No.

£09452

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decisién 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacion en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. El solicitante debe presentar un nuevo titulo que permita identificar la materia de la cual trata la solicitud, ya

que el titulo relacionado no se encuentra con la precisién necesaria para identificar claramente el objeto de la -

solicitud de patente. (Regla 4.3 PCT, Art 26-27 D-486, Circular Gnica 5.2.9)

2. La solicitud no contiene la copia del documento en que consta la cesion del derecho a la patente del inventor al
solicitante 0 a su causante, conforme a lo establecido por el articulo 26 literal k) de la Decision 486 de la
Comisién de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Codigo de Procedimiento Civil.
Cuando se trate de las declaraciones a que hace referencia la Regla 4.17 ii) del Tratado de Cooperacion en

Materia de Patentes PCT., el alcance de las tales declaraciones se determinara segin indiquen claramente una

cesion de derechos del inventor al solicitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para que dentro del término
de dos meses siguientes a la fecha de notificacion del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se considerara abandonada y
perdera su prelacion. '

Continua en la pagina siguiente...

Al contestar favor indique el nimero de Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacién que se encuentra a continuacién Sede CAN: Av. Cra 50 No. 26-55 int. 2 Tel: 5880070
Call Center 6513240. Linea 01800-910165
Web: www sic.aov.co e-mail: info@sic.aov.co
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LN Continuacién radicado No: 10 074461 . .
=) Industria y Comercio

wwwww SUPERINTENDENCIA

Notifiquese el presente oficio confgrme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Unica No.40 d¢ 2001.

ALIX CARMENZA CESPEDES'DE VERGEL
Directora de Nuevgs Creaciones (c)

( 30 JuL. 2w

El anterior requerimiento fue notificado por fijacién en lista de fecha

adpai1
N
.\
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Al contestar favor indique el numero de Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacion que se encuentra a continuacion Sede CAN: Av. Cra 50 No. 26-55 int. 2 Tel: 5880070

Call Center 6513240. Linea 01800-910165
Web: www.sic.aov.co e-mail: info@sic.aov.co



