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Summary of Facts and Submn ssions

The appeal lies fromthe decision of the opposition
division to maintain the patent in suit in anmended
form

1. Thi s deci sion was based on a set of 6 clains, clains 1
and 6 of which read:

"1. Universal vaccine suitable for prophylaxis and
control of Haenophilus pl europneunoni ae in pigs,

characterized by an effective content of a mxture
of an extracel lul ar protei naceous nmaterial derived
fromthe culture nediumof at |east one

H. pl europneumni ae strain selected fromthe group

of serotypes 1, 5, 9 and 11 on the one hand and
extracel lul ar protei naceous material derived from
the cul ture nediumof at |east one H.

pl eur opneunoni ae strain selected fromthe group of

serotypes 2, 3, 4 and 8 on the other hand."

"6. Vaccine suitable for prophylaxis and control of
H. pl europneunoni ae in pigs, characterized by an

effective content of a m xture of protei naceous
material derived fromthe cul ture nedi um of at
| east one H. pl europneunpni ae strain selected from

the group of serotypes 1, 5, 9 and 11 on the one
hand and of at | east one H. pl eur opneunoni ae

strain selected fromthe group of serotypes 2, 3,
4 and 8 on the other hand, which proteinaceous
materials are obtai ned according to one or nore of
clains 2-5."

Clains 2 to 5 referred to nethods for preparing said
vacci ne.

0791.D Y A
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Oral proceedings were held on 6 February 2002.

The follow ng docunents are cited in the present
deci si on:

(2) P.J. Fedorka-Cray and G A. Anderson, Ann. Meeting
Am Soc. Mcrobiol., 1987, page 40, abstract B-91

(3) P.J. Fedorka-Cray et al., Ann. Meeting Am Soc.
M crobiol., May 8-13, 1988, page 3, abstract B-37

(4) S. Rosendahl et al., Am J. Vet. Res., July 1988,
Vol . 49, pages 1053-1058

(5) J. Perrin et al., Poster presented at the Meeting
of "Schwezerische Gesellschaft fur M krobiol ogie
(SGVM ", June 1988, St-Gallen, Switzerl and

(10) W Coebel and H Schrenpf, Journal of
Bacteriol ogy, 1971, Vol. 106, No. 2, pages 311-317

(11) US 4, 136, 181

(12) W Coebel et al., Journal of Bacteriol ogy, 1974,
Vol . 118, No. 3, pages 964-973

(13) "The Virul ence of Escherichia coli", M Sussman
editor, Academ c Press, 1985, pages 47-77

(14) ME. Hmel et al., Am J. Vet. Res., 1982, Vol.
43, No. 5, pages 764-767

(15) J.F. van den Bosch et al., J. Med. M crobiol.
1981, Vol. 14, pages 321-331

(17) F. A Udeze and S. Kadis, Conference of Research
Wrkers in Aninmal D sease, 16-17 Novenber 1987,
abstract 18

(22) M Beck et al., J. din. Mcrobiol., 1994, Vol
32, pages 2749-2754

(23) J.M D Renzo et al, Infection and Imunity, 1985,
Vol . 47, No. 1, pages 31-36

(27) EM Kanp et L.A MG van Leengoed, Journal of
A inical Mcrobiology, 1989, Vol. 27, No. 6, pages
1187-1191
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(28) EEMKanp et al., Infection and Immunity, 1994,
Vol . 62, No. 9, pages 4063-4065

The appellant, arguing in view of |ack of inventive
step under Article 56 EPC, submtted that docunent (3),
the closest prior art, identified the henolysin of

H. pl europneunoni ae serotype 1 as a mmj or i nmunogen

whi ch may be used in a subunit vaccine. The technica
problemto be solved was to provide a vacci ne agai nst

H. pl europneunoni ae with i nproved properties as
conpared to that of document (3). This inprovenment was
defined as being either the extension of the protection
to other selected H pleuropneunoni ae serotypes
responsi ble for the disease in a given country (this
anounting to a refornul ati on of the technical problem
underlying the patent in suit) or to all the existing
serotypes, so that a universal vaccine agai nst

H. pl europneunoni ae was produced. The appel | ant
submtted that both forns of inprovenent were rendered
obvious by the prior art. For instance, as far as the
first formwas concerned, H pleuropneunoni ae di sease
out breaks were known, in the Netherlands, to be due to
serotypes 1 and 2. In order to protect pigs fromthese
two serotypes, the skilled person, taking Table 8 of
docunent (4) into consideration, cane to the concl usion
that, since these serotypes differed in their virul ence
factors (henolysin for serotype 1 and cytotoxin for
serotype 2), both virulence factors had to be
associated in the vacci ne conposition. The skilled
person foll owi ng an obvi ous need and using the

i nformation contained in prior art in a straightforward
manner woul d thus arrive at an enbodi nent enconpassed
by the clains of the patent in suit. The second form of
I mprovenent (ie the universal vaccine) could be deduced
from Tabl e 8 of docunent (4), if attention was only
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focused on the reference strains. Then, serotypes 2, 3,
7 and 8 defined the group containing cytotoxin, whereas
serotypes 1, 5, 9 and 10 represented the group with
henol ysi n/ cyt ot oxi n.

Furthernore, if attention was also drawn to the non-
reference strains of Table 8 in docunent (4), then sone
enbodi nents covered by the clains of the patent in suit
di d not solve the technical problem For instance,
serotype 3 strain EMA431 contai ned henol ysi n/cytotoxin
activity as did serotype 1 strain Shope 4074. Their
associ ation, although falling within the scope of
claiml of the patent in suit, did not result in a

uni ver sal vacci ne, since none of these strains showed a
cytotoxin activity not associated to henolysin as
requested by claim1 of the patent in suit. Reference
was made in this context to decision T 939/92 (QJ EPO
1996, 309).

The all eged "confusing character” of docunent (4) in
view of the nunber, nature and distribution of the

nol ecul es carrying the henolysin and cytotoxin
activities was denied. Indeed, as far as the nunber of
nol ecul es was concerned, docunent (17) showed that the
henol ysin and cytotoxin activities were carried on a
single nolecule. Further, the presence of various
serotypes did not inply that the henvolysin/cytotoxin
and/or the cytotoxin were different fromserotype to
serotype. Indeed, the serotype classification was based
on the LPS (Ili popol ysacchari des) present on the surface
of the bacteria and not on the nature of the toxins, so
that the differences in the LPS were not to be taken as
necessarily reflecting a difference at the |level of the
toxins. Confirmation thereof was seen in docunents
(10)-(15) and (23), which did not show the existence of
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serot ype- dependent toxins in other organisns. Thus,
Tabl e 8 of docunent (4) only referred to two nol ecul es:
the first one carrying the henolysin/cytotoxin activity
and the second one the cytotoxin activity.

The conbi nati on of docunents (3) and (5) also rendered
the subject-matter of the clains of the patent in suit
obvi ous, since docunent (5) disclosed two types of
henol ysi ns, one being induced by Ca? ions and the other
not bei ng Ca?"-inducible, but using Ca? as a co-factor.
The first henolysin was present in serotypes 1, 5, 9-
12, whereas the second one was found in serotypes 2, 4,
5, 7-12.

In view of the fact that the sole exanple of the patent
in suit concerned with a vaccine was only directed to
serotype 9 and hence did not at all reflect the clained
subject-matter, it was argued that the clained

i nvention had not been made and hence the technica
probl em as defined in the patent in suit not sol ved.

The respondent submitted that the argunentation of the
appel l ant was primarily based on hindsi ght.

Further, the respondent, also considering docunent (3)
as the closest prior art, defined the technical problem
to be solved as the provision of a universal vaccine
protecting pigs agai nst di sease caused by any of the
known serotypes of H. pleuropneunoni ae. The universa
character of the vaccine was mandatory, since said

di sease and its prevention had to be considered on a
wor | dwi de basis and not only in view of a given

country, where only sone of the serotypes occurred.

The respondent considered that prior to nmaking a
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vacci ne, the skilled person had to know the nunber, the
nature and the distribution of the toxins involved and,
in this context, put the accent on the confusing
character of docunent (4), in particular, and of the
prior art cited in relation to the clai ned subject-
matter, in general. First of all, docunment (4) was only
concerned with activities, fromwhich no information
about the imunol ogi cal rel atedness between the
serotypes could be deduced. Mreover, Figure 2,

Figure 3 and Table 2 of docunent (4) seened to indicate
that the henplysin and cytotoxin activities of

H. pl europneunoni ae serotype 1 strain CVb were not
carried on the sane nol ecule. Confirmation of this was
al so seen in the fact that the henol ysin/cytotoxin
activity ratio as shown in Table 8 of docunment (4),

whi ch should be the sane in all the serotypes
exhibiting both activities, if said activities were
carried on the sane nol ecule, was actually different
fromserotype to serotype. Another explanation for this
result of Table 8, which did not reduce the confusion,
was that, if both activities were really carried on the
sane nol ecul e, the henol ysi n/cytotoxin was then
serot ype- dependent and each of them had to be

i ntroduced in the vaccine conmposition. This was not
only confusing, but also stood in contradiction to the
teachi ng of docunents (10)-(15), (17) and (23), as far
as they were assuned to show that toxins were not

serot ype-dependent. Further, docunment (2) showed that
the cytotoxin activity of serotype 1 was lethal in

m ce, whereas that of serotype 5 was not and thus
suggested the existence of a serotype-dependent
cytotoxin. This teaching was again in contradiction to
that of docunents (10)-(15) and (23). The respondent

al so interpreted docunent (17) differently fromthe
appel l ant: the serotype 1 henolysin was said to elute



0791.D

- 7 - T 0465/ 98

as a single protein peak and also to exhibit a
cytotoxic activity. This did not necessarily inply that
both activities were carried on the sane nol ecul e, but
only established that, under the conditions used, ion
exchange chromat ography was not able to separate the
two possibly different nolecules fromeach ot her

Further, the respondent argued that serotypes were
defined according to LPS and not to the produced
toxins. Therefore, a reference strain for a given
serotype was not necessarily representative for all the
strains of said serotype as far as a nol ecul e ot her
than LPS was concerned. In other words, two strains

bel onging to the sane serotype did not need to have the
sane henol ysin and/or cytotoxin pattern. This resulted
in the necessity for the skilled person to consider
each strain on its own for henolysin and cyt ot oxin.

Moreover, in the preparation of a vaccine, the field
strains had to be considered, since they were
potentially responsible for infection. If reference and
field strains were taken into consideration, then

Tabl e 8 of docunent (4) was confusing, because of the
differences in henolysin and/or cytotoxin activities
between and within the serotypes.

Further, the conbination of docunents (3) and (4) did
not lead the skilled person to a universal vaccine,
because Table 8 of docunent (4), apart from being
confusing, was silent about serotypes 11 and 12.

The respondent argued that the conbi nati on of docunents
(3) and (5) did not |ead the skilled person to the

cl ai med subject-matter of the patent in suit for
reasons simlar to that already nentioned for docunent
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(4). Indeed, docunment (5) only referred to henol ysin
and was silent about cytotoxin, did not |lead to the
groups defined in the clains of the patent in suit and
showed that universality was not possible, since
serotypes 3 and 8 were deprived of henolysin.

As far as possibly inoperabl e enbodi nents covered by
the clains of the patent in suit were concerned, the
respondent submtted that the appellant had the burden
of proof. However, post published docunents (22), (27)
and (28) denonstrated that | ess than 1% of the tested
strains did not behave according to the pattern defined
in the clains of the patent in suit.

The respondent considered that the skilled person,
being in fact a team conposed of at |east an

I mmunol ogi st and a bi ochem st, facing the confusion of
the cited prior art docunents, in particular of
docunents (4) and/or (5), would not have begun an

i mmunol ogi cal study of the 12 H pl europneunoni ae
serotypes, but would have tried to nodify the

henol ysi n/ cytotoxin pattern of the serotypes by
changi ng the culture nmedi umor woul d have carried on

t he bi ochem cal characterization of the henolysin and
cytotoxin of the 12 serotypes and, if necessary, would
have included in the universal vaccine the
extracel lul ar proteinaceous material of the 12
serotypes. A reason for the reluctance to begin an

i mmunol ogi cal study was in the activity differences
between and within the serotypes disclosed in Table 8
of docunent (4), which could have inplied a total
absence of i mmunol ogi cal rel atedness between the
serotypes and even anong the strains, so that each
strain shoul d have been considered on its own.

0791.D Y A
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The appel |l ant requested that the decision under appea
be set aside and that the European patent No. 0 354 628
be revoked.

The respondent requested that the appeal be dism ssed
and that the patent be maintained.

Reasons for the Deci sion

Article 56 EPC

0791.D

Docunent (3) is considered by the Board as the cl osest
prior art, since it refers to a vacci ne agai nst

H. pl europneunoni ae, as do the clains of the patent in
suit. Docunent (3) describes the use of a crude
preparati on of the henolysin obtained froman
unidentified H pleuropneunoni ae serotype 1 strain,

whi ch has been precipitated fromclarified supernatant
and then dialysed. This preparation is used to
successfully inmuni ze pigs. The henolysin is said to be
"...a major inmmunogen... and nmay be necessary to

i ncl ude during devel opnent of future subunit(s)
vaccines...". By referring to serotype 1, docunent (3)
draws the attention of the skilled person to the

exi stence of other H pleuropneunoni ae serotypes.

The techni cal problemcan be defined in view of
docunent (3) as the provision of a vaccine suitable for
protecting pigs agai nst di sease caused by any serotype
of H. pleuropneunoniae. This anobunts to the provision
of a universal vaccine efficient against all the known
H. pl eur opneunoni ae ser ot ypes.
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The solution is given by the vaccine of the clains of
the patent in suit, in which the extracell ul ar
prot ei naceous material of at |east a nenber of the
group defined by serotypes 1, 5, 9 and 11 is added to
the extracel lul ar proteinaceous naterial of at |east
one nenber of the group defined by serotypes 2, 3, 4
and 8.

The Board considers that the main focus under

Article 56 EPC is on the question whether the solution
proposed in the clains of the patent in suit nay be
derived in an obvious manner fromthe cited prior art
and in view of the conclusion reached bel ow (cf infra,
poi nt 18) the questions raised by the appellant whet her
sone enbodinents falling wwthin the clains do not solve
the technical problemor whether the clained invention
has been perfornmed may be | eft unanswered.

First of all, it should be noted that docunent (3),

besi des henolysin, ie a virulence factor, also suggests
for the preparation of a vaccine the use of whol e-cel
bacterins, OWPs ("outer nenbrane proteins"), capsules
and LPS.

The Board however considers that the skilled person,
even if he could in theory have used these elenents for
maki ng a vaccine, would have in fact disregarded them
because docunent (3) itself does not sound very

prom sing as far as they are concerned, since it

i ndi cates that these elenents only confer a partia
protection (w thout even defining how the adjective
"partial" has to be understood). Furthernore the use of
these el enents would result in the Board's opinion in a
cunber sone, expensive and unsuitable solution for the
provi sion of a vaccine on an industrial scale.
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I ndeed, LPS are identifying and characterizing factors
of the serotypes carried on the surface of the
bacteria. They nust therefore be structurally different
fromeach other. As a consequence, the skilled person
woul d not have expected themto be inmunol ogically
cross-reactive, but would have, on the contrary,
assunmed that each of themhas to be included in the
vacci ne formul ati on.

The skilled person woul d have had the sane cauti ous
assunption as far as OWs and capsul es are concer ned,
since no information can be drawn fromthe cited prior
art about a possible cross-reaction between the various
serotypes on the basis of OWs and capsul es.

Under these circunstances, in order to prepare a
vacci ne conposition, the skilled man woul d have had two
possibilities: he could have either isolated each of
the 12 LPS, OWPs and/or capsul es or have used kill ed
whol e-cel | bacteria carrying said LPS and OWs and/ or
capsul es.

The first possibility would have resulted in a

cunber sone, tine-consum ng and expensive purification
process unsuitable for the preparation of a vaccine
conposition on an industrial scale. Furthernore, LPS,
OWPs and capsul es, being on the surface of the
bacteria, may naturally interact with the bacteri al
menbrane. This interaction may have an influence on
their spatial structure and hence on the presence of

epi tope(s), which could possibly be destroyed during
the purification. Furthernore, the necessity to include
an efficient anount of the LPS, OWPs or capsul es of the
12 serotypes in the vacci ne conposition would be
expected to result in solubility and/or viscosity
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problens, if the volunme of the conposition has to be
mai nt ai ned reasonably |ow for use as a vaccine in pigs.

On the contrary, if, according to the second sol ution,
these elenents are not purified, but introduced into

t he vacci ne conposition in the formof killed whol e-
cell bacteria for the 12 serotypes, then viscosity
probl ens woul d have to be expected even nore. The sane
consi deration applies nutatis nutandis to whol e-cel
bacteri ns.

Therefore, the skilled person would not consider the
use of whol e-cell bacterins, LPS, OWs and/or capsul es
as a suitable way to solve the technical problem

menti oned above, but woul d concentrate his efforts on
t he ot her suggestion of docunent (3), ie the virul ence
factors, such as henol ysin.

Virul ence factors, being extracellular, have per se two
i nportant advantages for the skilled person: they do
not need to be purified fromthe bacteria, but can be
obtained fromthe culture medium The nunber and the
structural conplexity of the nolecules secreted into
the culture nediumbeing limted, the purification of
extracel |l ul ar conponents can be expected to be nuch
easi er than that of intracellular nolecul es.

Furt hernore, the producing bacteria do not need to be
| ysed to obtain the desired protein, but can be

conti nuously used, this resulting in | ower costs.

In this context, the Board is of the opinion that the
skilled person in his search for information concerning
H. pl europneunoni ae serotypes other than the seroytpe 1
menti oned in docunent (3) and their virulence factors
woul d have taken docunent (4) into consideration, since
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it concerns H pleuropneunoniae and is particularly
dedi cated to the virulence factors of the various
ser ot ypes.

Docunent (4) identifies two proteinaceous virul ence
factors in the various serotypes: the henolysin and the
cytotoxin. The Board agrees with the respondent's
position that docunent (4) is only concerned with the
activity of these two virulence factors and not with
the i nmune response they may induce in pigs or the

i mrunol ogi cal rel atedness of the various serotypes
based on these two virul ence factors.

Docunent (4) is in the Board's opinion not conclusive
as far as the nunber, the nature and the distribution
of the nol ecul es responsible for these two activities
anong the various serotypes are concer ned.

For instance Table 8 indicates that sone serotypes have
both activities. If these activities are assuned to be
carried on the sane protein in these serotypes, then
this protein nust be different for each serotype, since
t he henol ysin/cytotoxin ratio varies fromone serotype
to the other. In other words, this protein nust be
serotype dependent. Anot her explanation could be that
henol ysin and cytotoxin are carried on two different

nol ecul es. This second expl anation is corroborated by
Tabl e 2, which describes the kinetics of production of
henol ytic and cytotoxic activity in culture supernatant
and shows that the activities of henolysin and
cytotoxin do not evolve in a parallel nmanner as woul d
be expected for two activities carried on the sane
protein. If these henolysin and cytotoxin activities
are carried on different nolecules, then the serotype-
dependent difference in the henolysin/cytotoxin ratio
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can be expl ained either by a serotype-dependent
difference in the concentration of these nolecules or a
serotype-dependent difference in the nature of these
nol ecules. In the forner case, the sane henolysin and
the sane cytotoxin are present in each serotype
exhibiting both activities, but their respective
concentrations vary from serotype to serotype, whereas
in the |latter case each serotype has its own particul ar
henoyl si n and cyt ot oxi n.

Therefore, the information contained in docunent (4)
does not allow the skilled person to concl ude that
these two activities, when sinultaneously present in a
gi ven serotype, are not carried on two different

nol ecul es, which is acknowl edged by the authors of
docunent (4) on page 1057: "...Until the henolytic or
neut rophi | -t oxi ¢ substance has been purified, it cannot
be determ ned whet her one nolecule is responsible for
both activities and whether different strains produce
different toxins...".

Docunent (17) is also of no help for the skilled
person, since it does not denonstrate that both
activities are carried on a single protein, but only
states that both activities are isolated in ion
exchange chronmat ography as a single peak. However, in
particular in the absence of information concerning the
chr omat ogr aphi ¢ resin, the colum size, the elution
buffer and/or the elution rate, ie paraneters known to
exert an influence on the separation power, it cannot
be excluded that two different proteins, each carrying
one of the two activities, are eluted as a single peak.

The skilled person, sunmarizing the reliable
i nformati on which can be retrieved fromthe conbi ned
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and to sone extent confusing teaching of docunents (3)
and (4), would only know that two kinds of
prot ei naceous virulence factors are secreted in the
culture nmedium of H. pl europneunoni ae, ie the henolysin
and the cytotoxin, but would have no information on the
nunber, the nature and the distribution anong the

vari ous serotypes of the proteins responsible for these
virul ence factors. The skilled person would al so be
unable to retrieve fromdocunents (3) and (4) any

i nformati on concerning the i munol ogi cal rel at edness of
the serotypes in view of these virul ence factors.

In view of this inconclusive prior art, two "routes"
woul d have been possible for the skilled person: the
"biochem cal" route or the "imunol ogical" route.

The "biochem cal" route consists in giving an answer to
t he question concerning the nunber, the nature and the
di stribution of the proteins responsible for the

henol ytic and cytotoxic activities anong the various
serotypes. It inplies the purification of each of these
nol ecul es from each serotype and their precise
structural characterization, possibly down to the |evel
of the determ nation of their amno acid sequence in
order to reach a satisfying | evel of certainty when
assessing identity, simlarity or difference between
the serotypes. This route, although it nmay probably be
carried out using well-known routine techniques, would
nevert hel ess be cunbersone, tine-consum ng, expensive
and at variance with industrial/comrercia
consi der ati ons.

Furthernore, the skilled person interested in the
provi sion of a vaccine is, in the Board's view, not a
bi ochem st, but an i nmunol ogist or a team the |eader
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of which is an inmunol ogist. The reason therefor lies
in the fact that the provision of a vaccine does not
demand t he know edge of the precise nature of the
proteins responsi ble for the henolytic and cytotoxic
activities, but puts the accent on the know edge of the
i mmunol ogi cal reactivity of the various serotypes and
their possible relatedness in view of these virul ence
factors.

Therefore, the Board is of the opinion that the skilled
person woul d have favoured the "inmunol ogi cal" route,
ie the determ nation of a possible cross-neutralisation
bet ween the various serotypes in order to obtain a
reduced nunber of ingredients necessary for the
preparation of the vaccine. This route could be reduced
to practice without any undue effort: the skilled
person, know ng from docunents (3) and/or (4) the

excel lul ar character of henolysin and cytotoxin, would
only need to produce antisera against the culture
supernatants of each of the 12 different serotypes and
study their neutralizing effect on the henvolytic and/or
cytotoxic activities contained in the supernatant of
the culture of the 12 serotypes.

In the worst (but theoretical) case, there would be no
cross-neutralization and the vacci ne conposition should
contain the proteinaceous material of the supernatant
of each of the 12 serotypes. This may result in
viscosity or solubility problens and woul d pl ace the
henol ysin and cytotoxin, as far as the practica
suitability for the provision of a vaccine conposition
is concerned, on the sane |evel as LPS, OWs, capsul es
and whol e-cell bacterins (cf supra, points 5-10).
Nevert hel ess, henolysin and cytotoxin would, in this
case, still be nore advantageous than LPS, capsul es,
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OWs and whol e-cell bacterins for the preparation of a
vacci ne conposition because of their extracellul ar
character (cf supra, point 11).

However, the skilled person would have been confi dent
of finding at |least a certain anount of cross-reaction
anong the serotypes, because, although the bacteri al
classification is not only based on genetic

consi derations, it neverthel ess reflects genetic

rel at edness anong the strains of a serotype, anong
serotypes and/or even within a species. This is
confirmed by docunent (13) (page 56) and docunent (14).

Therefore, in the Board's opinion, the "inmunol ogi cal"
route, as opposed to the "biochemcal" route, gives the
answer required for the provision of a vaccine
conposition in a sinple, fast and obvi ous nmanner and is
not hing other than the straightforward and natura

devel opnent of the prior art.

The "inmunol ogical™ route is the way which has been
followed in the patent in suit and has led to the
vacci ne described in the clains of the patent in suit.
The clains of the patent in suit, which thus represent
not hi ng el se than the normal devel opnent of the prior
art, lack inventive step and do not neet the

requi renents of Article 56 EPC

For these reasons it is decided that:

1

0791.D

The deci si on under appeal is set aside.



- 18 - T 0465/ 98

2. The patent is revoked.
The Registrar: The Chai r woman:
P. Crenona U. Kinkel dey

0791.D



