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Summary of Facts and Subm ssi ons

3079.D

The appeal lies fromthe decision of the Opposition
Di vision to revoke European patent No. 0 421 309
relating to a whey protein hydrol ysate.

The opposition filed against the grant of the patent
was based on objections of |ack of novelty, inventive
step and sufficiency of disclosure under

Articles 100(a) and (b), 54, 56 83 and for other
grounds under Article 84 EPC

In reply the patentee maintained the clains as granted
as main request and filed an auxiliary request having
four process clains. Claim1l of this request read:

"A process for preparing a whey protein hydrol ysate
characterized by subjecting a whey protein fraction
which is substantially free of proteins having a

nol ecul ar wei ght of nore than 60,000 to the steps of
a) heating a solution of said whey protein in water to
43 £ 4°C and subjecting said solution to a pepsin
prehydrol ysis at pH between 2.0 and 3.0;

b) adjusting the pH of the m xture of step a) at a
tenperature in the range of from35° to 50°Cto a pH
between 7.0 and 9.0 and submtting said m xture to an
enzymatic trypsin-chynotrypsin hydrolysis in the
presence of a cationic serine endoprotease type

el ast ase 2;

C) pasteurizing the mxture of step b), subjecting it
to an ultrafiltration and concentrating and drying the
per neate."
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Both the main and auxiliary requests were refused by
the opposition division for |ack of inventive step.

The docunents relevant to the opposition division's
decision and cited in this decision are as foll ows:

(1): EP-0 250 501

(2): Mllally M M et al., J. Agric. Food Chem 1994,
42, pages 2973 to 2981

(4): US4 293 571

(5): Jakobsson I, et al., J. Pediatr.
Gastroenter. Nutr., 2(4), 1983, pages 613 to 616

(6): Asselin J., et al., J. Food Sci., 54, (4), 1989,
pages 1037 to 1039

(7): EP-A-0 226 221

(9): EP-A-0 065 663

(10): EP-A-0 022 019

(11): Technical Information on ®Corol ase PP by R6hm
GrbH

(13): WestromB. J. et al., Pancreas, Vol. 2, 1987,
pages 589 to 596

(14): Ohlsson B. et al., Int. J. Biochem Vol. 19,
1987, pages 633 to 639



V.

VI,

VI,

3079.D

- 3 - T 0867/ 97

(18): M Gestin et al., D gestive D seases and
Sci ences, Vol. 42, No. 6, June 1997, pages 1302
to 1311.

(19): E. G Del Mar et al., Biochem stry. 1980,
Vol . 19, pages 468 to 472.

(20): M Gestin et al., Lait, 1997, Vol. 77, pages 399
to 409.

The appell ant (patentee) filed an appeal and subm tted
a statenent of grounds.

Furt her subm ssions were filed on 24 Septenber 1999
together with a new main and two auxiliary requests.

The respondent (opponent) submtted a reply to the
grounds of appeal.

Oral proceedi ngs were appointed for the 26 Cct ober
1999. In a fax received on 25 Cctober 1999 the
respondent stated that he woul d not be represented.

During the oral proceedings the appellant wthdrew the
main and first auxiliary request and naintained the
second auxiliary request as sole request, which is
identical to the auxiliary request before the
Qpposition Division (see section Il above).

The appel lant's argunents are sunmari sed as foll ows;

Novel ty

The preparation of a whey protein hydrolysate starting
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froma whey protein fraction which is substantially
free of proteins having a MWof nore than 60 000 was a
deci sive distinction between the invention and the
prior art. None of the citations disclosed a process in
whi ch such a starting material was subjected to the two
stage enzyne hydrolysis (a) with pepsin at pH2 to 3
and at 43°C + or - 3°C, and (b) with trypsin,
chynotrypsin plus cationic serine endoprotease type 2
el astase (elastase 2) at pH7 to 9 and at a tenperature
of 35° to 50°C. Because the starting material was

di fferent fromwhat had previously been enployed to
produce a hydrol ysate the enzyne hydrolysis resulted in
a different peptide pattern being produced. The
processes described in docunents (7) an (10) were al so
di stingui shed because after filtration they continued
to treat the retentate and not the filtrate as was the
case in the patent in suit. The process was therefore
novel .

I nventive step

Docunent (6) represented the nearest prior art since
this docunent was concerned with the preparation of
non-al | ergeni ¢ whey hydrol ysate conpositions for use in
m |k formul ae. However, there was not any disclosure of
the renoval of proteins of MNabove 60,000 as a first
step in the process, nor was there any concl usive

evi dence that el astase 2 was present in the pancreatin
enzynme referred to in docunent (6). It was stated that
the prior art disclosures of docunents (13) and (14)
had enpl oyed the wong substrates for elastase 2 and
that the correct substrate for it was however attacked
by chynotrypsin and el astase 1, thus the disclosures of
docunents (18) and (19) were in conflict with that of
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docunents (13) and (14). Al so the teachi ng of

docunent (6) was that enzyne hydrol ysis shoul d be
carried out with pepsin and al pha-chynotrypsin (which
woul d not contain elastase 2) rather than with pepsin,
trypsin, chynotrypsin and el astase 2, and further a
separate el astase digestion was not disclosed. Again

t here was consi derabl e doubt whether or not the porcine
enzynes of the prior art did contain elastase 2, this
bei ng because only enzyne preparations derived from
very young piglets, ie |ess than 56 days ol d, had been
shown to contain significant quantities.

The respondent's witten argunents concerning the
process of preparation of a whey hydrol ysate are
sunmmari sed as foll ows;

Suf fi ci ency

The appel |l ant had indicated that the specificity of the
enzynes determ ned which peptides and (free) am no
acids were present in the final product and therefore
had omtted any reference to the fact that the
conposition of the final product did not solely depend
on the use of specific enzynes but was al so

i nextricably bound up with enzyne concentration, ratio
of enzynes, enzyne activity, hydrolysis tinme, other
hydrol ysis conditions and starting nmaterial.

I nventive step
Docunent (1) explicitly provided a nethod for producing

products that solve the problem postulated in the
patent in suit.
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The net hod descri bed by docunent (1) differed fromthat
disclosed in the patent in suit for preparing the

cl ai med products nerely in the om ssion of a gastric
hydrol ysis step and of a pasteurisation step after
hydrol ysis. The cited docunent however al so discl osed
the use of at |east one protease thereby clearly
suggesting that conbi nati ons of proteases can be
applied. No inventive contribution can be derived from
carrying out a pasteurisation step as such a step is
standard procedure when preparing nutrients in order to
prevent bacterial growh. In addition no explanation
was given for the pasteurisation step so it nerely
served the purpose for which it is usually applied in
ot her processes of the state of the art in preparing
nutrients in particul ar whey hydrol ysates.

A person skilled in the art interested in whey
hydr ol ysates with reduced allergenicity woul d be
famliar with docunent (6). An evaluation of the
allergenicity of the products was disclosed. It stated
explicitly that "Selective proteolysis by pepsin and
chynotrypsin was the nost efficient conbination of
enzymes to reduce the allergenicity of both
a-lactal bum n and a-1actogl obulin". Mst specifically
on page 1038 in Table 3 it was quite clear that the
conbi ned use of pepsin and pancreatin provided the

| owest and thus nost favourabl e value for

a-lactal bumn. It was pointed out that pancreatin
conprises a mxture of trypsin, chynotrypsin and

el astase and that docunent (6) disclosed "The above
hydrol ysate coul d be used to devel op an ingredient for
infant mlk fornula with lower allergenicity.”

3079.D Y A
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Therefore the person skilled in the art would readily

i ncorporate use of the gastric and pancreatic

protei nases into the teaching of docunent (1) which in
fact already incited a person skilled in the art to use
nore than one proteinase.

The subject-matter of claim1 thus |acks inventive step
over the teaching of the cited docunents (1) and (6) as
such and in conbi nation

The probl em of docunent (7) was defined as follows "It
has been attenpted to produce nothers m |k substitutes
frome.g. whey by a conbination of enzymatic

hydrol ysis, heat treatnent and ultrafiltration". The
pepti des obtained thereby had a size of 5,000 to 10, 000
Dalton and are often all ergenic.

A net hod for producing the products was discl osed, said
met hod conprising ultrafiltration and hydrol ysis of
whey characterised by

(a) diafiltrating essentially casein free whey with
wat er on an about 20 000 Dal ton nmenbrane, if
desired after a precedi ng concentration of the
whey,

(b) enzymatical ly hydrol ysing the whey protein
retentate from(a) in one or nore steps each
hydrol ysis step being term nated with
ultrafiltration through an about 6,000 Dalton
menbrane to harvest the resulting peptides in the
per neat e.
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Claim6 clainmed performng the hydrolysis in one
or two steps with two different enzynes and
claim7 clained the use of one or nore proteases.
Corol ase PP was provided as an exanple of a
sui t abl e protease.

Docunent (6) would readily be consulted by a person
skilled in the art. In the line of further devel opnent
of the nethod disclosed in docunent (7) it would be
obvious to apply the gastric and pancreatic hydrol yses
in an enbodi nent of the process of claim6 or 7 of the
cited patent application. The only steps which
differentiated the nethod according to the conbi ned

t eachi ng of docunents (6) and (7) fromthe nethod
described in claim1l were those of pasteurisation,
concentration and drying. These steps were not
explicitly described in the state of the art teaching.
However such steps were routine and cannot be regarded
as contributing any inventive step to the process for
preparing the products. Mreover these steps do not
seemto be relevant for arriving at a non-allergenic
product with a particul ar peptide conposition which
pepti de conposition is dependent on the starting
materi al and the neans of hydrolysis and any steps that
woul d renove peptide conponents or am no aci ds.

El enent (a) concerning the nol ecul ar weight |ess than
60, 000 was specifically nentioned in docunents (1), (7)
and (10). Thus a conbination of any of these three
docunents with docunent (6) would nost definitely
provide all elenments of the claim

If element (a) provided the only difference fromthe
teachi ng of docunent (6) this could not provide an
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i nventive step over the teaching of docunent (6). The

i nventive step was presented in the description as the
conbi nation of a gastric and peptic hydrolysis step. It
was not presented as nor renotely discernible as the
renoval of |arge nolecules prior to hydrolysis.

The appel |l ant requested that the decision under appea
be set aside and that the patent be nmintained on the
basis of the clains 1 to 4 submtted as auxiliary
request 2 by telefax on 24 Septenber 1999.

The respondent requested in witing that the appeal be
di sm ssed.

Reasons for the Deci sion

1

3079.D

The appeal is adm ssible.

Di scl osure of the invention, Article 83 EPC

The features which determ ne the outcone of the
process, nanely, starting material, enzynes, pH and
tenperature conditions, are all recited in the
description particularly in the nunerous exanpl es where
they occur in conbination with the details, see inter
alia Exanples 1 to 4 in the patent in suit. Thus the
skill ed person would not have any difficulty in
carrying out the process of the invention because al
those essential features necessary to do that are

di scl osed in an enabling manner. The insufficiency
objection therefore fails.
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Novelty, Article 54 EPC

Docunent (1) describes a single stage hydrolysis at

pH 7,5 or above, therefore al kaline, whereas the patent
in suit first hydrolyses at pH 2 to 3 with the pepsin
prehydrol ysis step and afterwards at pH 7 to 9. It was
acknow edged by the respondent in his witten

subm ssions that this citation did not disclose a
process having a gastric hydrolysis step. The MM of
the products are also different, nuch | ower MW val ues
bei ng obtained for the product of the patent in suit
than for that of docunent (1). Therefore said

docunent (1) does not anticipate the process of the
patent in suit.

The process described in docunent (6) does not
anticipate that of the patent in suit because it fails
to nention that the starting material has been freed
from proteins having a MV of above 60, 000.

In the process according to docunment (7) there is only
one al kaline enzyne hydrol ysis step, see colum 5
paragraph 2, and there is no reference to the necessary
acidic gastric hydrolysis. On page 1, colum 2 | ast

par agraph, a MWof less than 2,000 is to be avoi ded,
thus the product has a different MNVWspread of up to

6, 000, preferably 2,000 to 6,000, whereas the patent in
suit prepares products having MV bel ow 2,000, e.g.,

bel ow 1, 400, see pages 8, 15 and 17.



3079.D

- 11 - T 0867/ 97

The di scl osures of claim2 of docunent (10) and page 5,
lines 18 to 20 of the patent in suit are simlar,
however the former relates to a total enzyne hydrolysis
(pH 7 to 9) (foot of page 11 et seq) w thout any acid
hydrol ysis, thus this docunent is not detrinmental to
the novelty of the process of the patent in suit.

Thus, novelty of the subject-matter of the clains of
this request is accepted.

I nventive step, Article 56 EPC

The cl osest prior art

Docunent (6) relates to a study of the effects of in
vitro proteolysis on the allergenicity of whey proteins
al pha-1 actal bum n and bet a-Iact ogl obulin and descri bes
hydrol ysis of whey proteins by a pepsin hydrolysis at
pH 2 for 30 mns, followed by a pancreatic enzyne
hydrolysis at pH 7.5 for 60 m ns, both being carried
out at 37°C, with a subsequent heat treatnent at 80°C
to inactivate the enzynes. The concl usi on of

docunent (6) was that hydrol ysed whey proteins obtained
by successively using pepsin and chynotrypsin m ght be
a promsing ingredient in adapted cow s mlk formulas
of low allergenicity.

Thus this docunent relates to the problem solved by the
patent in suit which is to provide a process for the
producti on of whey protein hydrol ysates of |ow

all ergenicity which may be incorporated into mlk
formul as. None of the remaining prior art docunents
relates to a process to reduce allergenicity in
hydr ol ysed whey proteins or discloses a two stage
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hydrol ysi s using enzyne conbi nati ons which are nore
akin to those of the process of the patent in suit than
t hose of docunment (6). In the light of this disclosure
docunent (6) is regarded as the nearest prior art.

The problemto be sol ved

Thus the problemto be solved by the patent in suit is
that of providing an alternative process for the
hydr ol ysis of whey proteins to produce hydrol ysates of
| ow al l ergenicity.

The solution to the problem

The solution is provided by the process of claim1 of
the sol e request.

Assessnent of inventive step

What was recommended by docunent (6) in order to reduce
"allergenicity” in the hydrol ysate products, which aim
Is not necessarily linked with the highest degree of
"hydrol ysis" of the proteins, (see docunent (6),

page 1038, column 2, paragraphs 2 and 3), was that the
degree of hydrolysis of al pha-lactal bumin and bet a-

| act ogl obulin is not the only factor influencing

all ergenicity. Hence the recommendation for maxi mum
reduction in allergenicity (see docunent (6),

page 1038, Table 3) was the hydrolysis of whey proteins
W th pepsin and chynotrypsin successively, (see
docunent (6), page 1038, columm 2), because these
enzynes were specific in their action to reduce
allergenicity in beta-|actogl obulin and al pha-

| act al bum n respectively. The hi ghest degree of
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"hydrol ysi s" was obtained by enpl oyi ng pepsin plus
pancreatin, (see docunent (6), page 1038, Table 2), but
this was not proposed as the best conbination to reduce
"allergenicity".

Docunent (6) at page 1038, columm 1 states that the
degree of hydrolysis obtained with pancreatin was high
because it contains trypsin and chynotrypsin and that
pretreatment with pepsin before hydrolysis with
pancreati c enzynes did not change the degree of

"hydrol ysis" by very much. This teaching therefore does
not inply that the pretreatnent wth pepsin would

I nprove the reduction in "allergenicity" in the fina
product .

The primary teachi ng of docunent (6) with respect to a
reduction in allergenicity in hydrol ysed whey proteins
iIs therefore that hydrolysis be carried out with pepsin
foll owed by chynotrypsin and there was no nention of
the use of pepsin followed by the trypsin-chynotrypsin-
el astase 2 conbi nati on.

From Tabl e 3 of docunent (6) the skilled person would
have taken the pepsin-chynotrypsin conbination as the
nost promsing line to foll ow when seeking to reduce
whey protein hydrolysate allergenicity. Al though
Tables 2 and 3 of docunent (6) specify hydrolysis with
and allergy values for whey protein hydrol ysates
produced with pepsin followed by pancreatin there is no
hint to choose this option and even if el astase 2 were
to be found in pancreatin there is no pointer to the
use of elastase 2 in hydrolysis with the other enzynes
for the purpose of reducing allergenicity. The

opposi tion division conbi ned docunents (6) and (14),
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the fornmer stated that pancreatin contained
chynotrypsin, trypsin and carboxypepti dase B, whil st
the latter showed the presence of elastase 2 in
pancreati c enzynes. The appellant denied this and cited
docunent (18) which refers to difficulties in measuring
the quantitative elastase 2 activity. Docunent (13) at
Table 1 shows presence of elastase 2 in pigs and
docunent (20) showed that el astase 2 was present in
por ci ne pancreatic powder. The appellant disputed this
in as nmuch as elastase 2 was said not to be present in
porci ne enzynes after the piglet was nore than 56 days
ol d.

There is nmuch evidence for and agai nst the presence of
el astase 2 in porcine enzynes and this nust remain in
doubt. The Board is not convinced (a) that it was

obvi ous to choose pepsin and pancreatin for the purpose
of further reducing allergenicity and (b) that an

obvi ous connection (docunents (6) and (14)) exists

bet ween el astase 2 and the probl em of reducing
allergenicity.

Further, the choice of enzynmes to be used in hydrolysis
of the whey proteins is not the only inportant factor
in the determ nation of the constitution of the fina
protein hydrolysate. A very significant step in the
process of the patent in suit is the renoval of
protei ns of MW above 60,000 fromthe starting materi a
and this has a considerable effect upon the hydrolysis
process and the conposition of the subsequent
hydr ol ysat e.

The di scl osure of docunent (1) does not relate to the
probl em of the production of whey hydrol ysates havi ng
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|l ow allergenicity. It is directed to a nethod for
produci ng products which are heat resistant, non-
bitter, and easily water-soluble, and does not refer to
el astase 2 or to an initial filtration step with cut-
off at MW60,000. It does not therefore give any hints
With respect to the attai nnent of |ow allergenic
properties nor to a conbination of features with
docunent (6) which would obviously lead to the process
of the patent in suit.

The di scl osure of docunment (2) shows that el astase was
present in Corolase PP and pancreatin, however, forns 1
and 2 of elastase were not identified in this docunent
published in 1994 after the filing date of the patent
in suit.

The process according to docunent (4) relates to the
hydr ol ysis of various protein sources including whey by
enzyme hydrol ysis (pancreatin) to renove all ergens,

foll owed by heating to denature unhydrol ysed proteins
and subsequent filtration. This teaching does not add
anything to that of docunent (6) which would render the
solution to the problem proposed by the patent in suit
obvi ous.

Even though it was said in docunent (5) that cathoda

el astase (el astase 2) mght be a crucial enzyne for the
hydr ol ysi s of al pha-lactal bum n and beta-I|actogl obul in
the rel evance of elastase 2 to the reduction in
allergenicity of whey proteins hydrolysed therewith is
not convincingly stated because at page 615, colum 2
two researchers found that there was no correl ation

bet ween | ow content of elastase 2 in duodenal juice and
the diagnosis of cows mlk protein intol erance.
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Docunent (7) relates to a process in which casein-free
whey is diafiltrated on a 20,000 Dal ton nmenbrane

foll owed by enzyne hydrolysis of the "retentate” in one
or nore steps. This process therefore does not have any
significance in respect of the process of the patent in
suit which treats the filtrate and therefore uses a
different protein fraction.

The process described in docunent (9) relates to the
hydr ol ysis of whey protein principally |actal bum n by
renoving | actose foll owed by hydrolysis of an aqueous
slurry of the whey protein using fungal protease from
Aspergillus oryzae to give a m xture of am no acids and
di- and tri-peptides which is then heated and filtered
to give a filtrate of desired protein hydrol ysate.
Again this process does not add any teachi ng which
woul d in combination with that of docunent (6) give
rise to an obvi ousness objection.

The process of docunent (10) also involves an enzynmatic
hydrol ysis of the retentate after filtrati on which
hydrolysis is continued until there are no residua
proteins present. This docunent is also not relevant to
the process of the patent in suit.

For the above given reasons there is no single docunent
or conbi nati on of docunments which obviously |eads to
the solution to the problem sol ved by the appell ant.
The subject-matter of claim1l of the patent in suit
therefore fulfills the requirenents of Article 56 EPC

The remaining three clains of the request are al
appendant to claim1 and al so involve an inventive step
for the sanme reasons.
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O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The matter is remtted to the first instance with the
order to maintain the patent on the basis of clains 1
to 4 submtted as auxiliary request 2 by telefax on
24 Septenber 1999 and a description to be adapted.

The Regi strar: The Chai r wonan:

A. Townend U. Ki nkel dey

3079.D



