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Summary of Facts and Subm ssi ons

1103.D

Eur opean patent 0 321 811 having the title "Method for
i mproving flour dough” was granted with eight clains of
which the main claimread as foll ows:

“"1l. A nethod for inproving rheol ogical properties of a
fl our dough, characterized in that flour, yeast and

wat er are conbined with an effective anount of a

m crobi al enzyne preparation conprising sulfhydryl

oxi dase and gl ucose oxidase with a ratio, based on
units of enzynes present, in the range of 0.003 to 10,
and said ingredients are mxed to forma suitable
baki ng dough. "

The patent was opposed by the respondent (opponent) on
the grounds of insufficiency, |lack of novelty and

i nventive step, Article 100(a) and (b) EPC. The ground
of insufficiency was w thdrawn during the opposition
proceedi ngs.

The foll ow ng docunents have inter alia been cited:

(1) US-A-2 783 150

(2) Young and N mmo, Proceedings of the Bi ochem cal
Society, 1972, page 33p

(3) Mdtte and Wagner, Biochem stry, volune 26, 1987,
pages 7363 to 7371

(5) US-A-4 632 905
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(7) Kaufrman and Fennema, Cereal Chem stry, 64(3),
1987, pages 172 to 176

(11) Ul mann's Encycl opedia of Industrial Chem stry,
Fifth, Conpletely Revised Edition, volune A4,
Germany, 1985, pages 346 to 347.

In its decision dated 6 Decenber 1994, the Qpposition
Di vi sion revoked the patent for |ack of inventive step,
Article 102(1) EPC

The appell ant (patentee) filed an appeal, a statenent
setting out the grounds of appeal and paid the appea
fee.

The respondent replied to the appeal.

Wth a letter dated 13 May 1998 the appellant filed an
addi tional auxiliary request.

Oral proceedings were held on 19 August 1998.

At oral proceedings the appellant filed a new nmain
request having seven clains, clains 2 to 7 being
dependent on claim 1l which reads as foll ows:

“1l. A nethod for inproving rheol ogical properties of a
fl our dough characterised in that flour, yeast and

wat er are conbined with an effective anount of a

m crobi al enzyne preparation conprising sul phydryl

oxi dase and gl ucose oxi dase and said ingredients are

m xed to forma suitable baking dough, the ratio of

sul phydryl oxidase to gl ucose oxidase in said
preparation, based on units of enzynes present, being
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in the range of 0.003 to 10 and sul phydryl oxidase
bei ng present in said dough in an anount of 35 to 800
units per kg of flour."

The appel lant's argunents at oral proceedi ngs as
regards the new main request can be summari sed as
fol | ows:

(a) The newclaiml1l did not contravene Article 123(2)
EPC because it was based on the description of the
Eur opean patent application as filed, in
particular page 4 lines 16 to 23 and claim 3 as
filed.

(b) Article 123(3) EPC was net because claim1l
corresponded to claim3 of the patent in suit as
gr ant ed.

(c) Wth regard to Article 84 EPC t he appel | ant
mai nt ai ned that the | anguage of claim1l was clear
and that there was no anbiguity even though sone
of the ratios glucose oxidase/sul fhydryl oxidase
(GOX/ SHX) in conparative data fell within the
range given in that claim The term"an effective
anount” was clear to a person skilled in the art.
It was a functional feature which should be
al l owabl e as any other fornulation of the claim
woul d unfairly restrict the scope of the
invention; in this respect Board of Appeal
decision T 68/85 (QJ 1987, 228) was cited.

(d) There was no sustai nabl e novelty objection because
not one of the prior art citations referred to 35
to 800 units of SHX, and although conparative
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exanples AL and A2 in Table Ill reflected the
process of document (7), they did not enploy
ef fective anobunts of enzyne preparation

(e) The disclosure of docunent (1) was considered to
be the closest prior art. However, it was not
clear fromits description that dough was to be
treated rather than flour to prepare an inproved
flour. The description showed that GOX |lead to a
strengt hening i n dough, however, this process
requi red | arge anounts of GOX (500-1000gnT kQ)
whi ch was t oo expensi ve.

(f) The problemto be solved by the patent in suit was
to find a GOX enzyne conposition which was nore
econom c, yet as efficient as the GOX conpositions
of the prior art used in conbination with accepted
oxi dants in the production of dough having the
requi red rheol ogi cal properties.

(g) Table IV of the patent in suit showed that only
110 units GOX/ kg flour with 38 units of SHX were
requi red to produce dough having the necessary
rheol ogi cal properties. This was a surprising
result having regard to the disclosure in prior
art docunent (7) which had investigated SHX for
t he purpose of strengtheni ng dough and had not
come to any positive experinmental results. The
conclusion was that the | arge SHX nol ecul e was
unabl e to catal yse a net increase in disul phide
bonds because the thiol groups were insufficiently
accessible to it. This would not indicate a change
fromthe relatively small nol ecul es of the
conventional inorganic oxidants. Having regard to

1103.D N
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t he di scl osure of docunent (7) it would have been
obvious to use SHX with the conpounds indicated as
enhancers of SHX activity, eg, horseradish

per oxi dase.

(h) The investigation of SHX di sclosed in docunent (3)
al so would not at all encourage the skilled person
to select it for the purposes contenpl ated by the
patent in suit, because when used to reactivate
reductively denatured ribonucl ease, figure 2
showed that it was 50 hours before any significant
activity was detected. The affidavit filed by
Prof essor J N col as considered this docunent and
he confirned that it showed that SHX was not
capabl e of catal ysing the oxidation of protein
linked thiol groups. Further the affidavit
indicated that there existed in 1987 nmany possible
oxi dases, but both docunents (3) and (7), each
dated 1987, and thus approximately at the priority
date of the patent in suit, gave no incentive to
sel ect SHX

(i) Docunent (11) confirmed that there existed a
problemw th the use of chem cal oxidants but the
aut hor of docunent (7) was unable to proceed
satisfactorily after having considered
docunent (11).

(j) Having regard to the nearest prior art disclosed
in (1) it was not obvious to use GOX in
conbi nation wth SHX and have any reasonabl e

expectation of success.

(k) The appellant denied that the Board of Appeal

1103.D N
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decisions T 409/91 (QJ 1994 653), T 939/92 (A
1996 309) and T 694/92 (QJ 1997 408) were
applicable to the present case.

The respondent's subm ssions as regards the new main

request can be summari sed as fol |l ows:

(a)

(b)

(c)

Claiml1l was not clear and did not conply with
Article 84 EPC because the reference to "an
effective anount”, a form of disclainmer, was not
defined in the patent in suit. Accordingly, the
skill ed person would not know what to do
especially as the ratio and anobunts of GOX/ SHX
used in the conparative exanples Al and A2 of
Table 11l of the patent in suit fell wthin those
given in the claim but were said to be unsuitable
for the purposes of the invention. Sone
calculations relating to the amounts of enzynes
enpl oyed were filed during the oral proceedings.
Furt her, the understanding of the patent in suit
was not hel ped by the statenent by the appell ant
t hat baking was an art and not a science.

The Opposition Division had not properly

consi dered the question of novelty (Article 54
EPC) because the appellant had |i kened the process
of exanples Al and A2 in Table Ill of the patent
in suit to that of the prior art docunent (7), and
therefore this docunent was still relevant when
assessi ng novel ty.

Wth regard to Article 56 EPC it was the case that
in view of the calculations filed and the
conparative exanples of the patent in suit that
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the problemto be solved was not sol ved over the
whol e range of ratios and GOX/ SHX quantities
specified in the process clainmed. Therefore the
requirenents of Article 56 EPC were not net.

(d) Starting fromdocunent (1) as nearest rel evant
docunent, it was known that GOX prepared from
Aspergillus niger contained SHX, this view being
supported by docunents (2) and (3). Therefore, the
di scl osure of document (1) did relate to GOX/ SHX
conpositions and, consequently, it was only the
speci fic amunts of GOX/ SHX whi ch were responsi bl e
for solving the problem The tables in the
specification of the patent in suit were referred
to and it was said that from T Table 1 exanples 2 to
5 fell within the scope of claim1, but exanple 5
was not effective. In Table |1l exanples Al and A2
were said to be conparative even though the ratio
GOX/ SHX was the sane as specified in claiml. From
Table 1V exanples Bl to B3 were prior art, only B4
corresponded to the invention and this exanple was
inferior to them Table V exanples 4 to 6 were
t hose of docunent (1), exanples 1 to 3, and
exanple 7 corresponded to the invention, but al
exanpl es had a dough stability of >12 m n.

(e) Docunent (11) would be referred to by a skilled
person | ooking for oxidants, and he woul d concl ude
fromthat document that, because sone oxidants are
banned fromuse, it would be obvious (a) to | ook
in the enzyne field, (b) to select an enzyne which
oxi di ses -SH groups, and (c) that SHX would be the
enzyne sel ect ed.

1103.D N
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Fromthe disclosure in docunent (5) at colum 1 it
was known that conmercial enzynes showed an SHX
activity and such enzynes were produced from
Aspergillus niger.

When considering Tables 11l and IV of the patent
insuit it was not clear how to distinguish

bet ween effective and ineffective results. It was
not allowed for the appellant to rely upon trial
and error experinmentation. The respondent referred
to Board of Appeal decisions T 409/91 (supra),

T 694/92 (supra) and T 939/92 (supra) second
headnote, in support of his case. He did not nake
any comrent in respect of Board of Appeal Decision
T 68/ 85 (supra).

The requests of the parties were as foll ows:

The appel | ant requested that the decision under appea

be set aside and that the patent be maintained on the

basi s of

(a)

(b)

(c)

main request: clains 1 to 7 filed during oral
pr oceedi ngs

first auxiliary request: clains 1 to 7 filed
during oral proceedings

second auxiliary request: clains 1 to 8 filed on
18 May 1998

The respondent requested that the appeal be dism ssed.
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Reasons for the Deci sion

1

3.1

3.2

1103.D

The appeal is adm ssible.

Mai n Request

Article 123(2) and (3) EPC

The Board is satisfied that the subject-matter of the
clains was disclosed in the patent application as
filed, in particular in the first paragraph and page 3
line 31 to page 4 line 24 of the description as well as
the clains, thus the requirenent of Article 123(2) EPC
has been net.

The subject-matter of claim1l corresponds with that of
claim3 of the patent in suit as granted, therefore,
the requirenent of Article 123(3) EPC has al so been
met .

Clarity, Article 84 EPC

In an attenpt to establish that the subject-nmatter of
the clains was not clear the respondent nade
observations and cal cul ati ons upon the information
given in the Tables | to V of the patent in suit. He
tried to show that the invention was not solved for al
t he val ues specified by claim1.

It was part of the appellant's subm ssions that

Tables | to IV were of a conparative nature, indeed
only sone of the exanples were according to the
invention. It was therefore easy for the respondent to
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cast doubt upon the disclosure in said tables by naking
unf avour abl e conpari sons to show t hat the probl em had
not been sol ved over the whol e range cl ai ned.

In the Board's view the respondent drew the wong
conclusion from Tabl e V when he stated that all the
exanpl es produced approximately the sane result in
terms of dough stability. The results of exanples 1 to
6 were all the sane, ie, dough stability > 12 mn.
However, exanples 1 to 3 were according to and
exanples 4 to 6 were not according to the invention. It
is abundantly clear froma conparison of exanples 1 to
3 wth exanples 4 to 6 that only one fifth of the GOX
used in exanples 4 to 6 was necessary to achi eve the
sane result as in exanples 1 to 3. Thus these
conparisons are clear in what they are intended to

i ndi cate, nanely that an equivalent result is obtained
whet her one uses GOX wi t hout added SHX (exanples 4 to
6) or only approximately one sixth of the anpunt of GOX
wi th added SHX (exanples 1 to 3).

The wording of the main claimis such that an
"effective anount" of the enzynme conposition is

enpl oyed "for inproving rheol ogical properties of a
flour dough". In determ ning what this term neans the
skilled person would have at his disposal the details
of the exanples of the invention which are successful,
and starting fromthere would have no difficulty in
perform ng other processes by running routine trials
whi ch woul d not involve any undue burden for himto
perform The termis accepted as a technical feature
and does have the effect of limting the claimto those
conbi nati ons which give the desired rheol ogi ca
properties. Since the inportant features are that SHX
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Is used and that its ratio relative to GOX is given
then the actual anount enployed nay be easily eval uated
by the skilled person. Said features are in thensel ves
a direct pointer to what is to be done and therefore it
would in this case be unreasonable to restrict the
appel l ant to the specific exanples. The respondent
admtted that "effective amount” is a form of

di sclaimer, and in the Board's opinion this term

excl udes those possibilities upon which he based his
cal cul ati ons.

The above decision is consistent with the established
jurisprudence of the Boards of Appeal in particular

T 68/85 (supra) in that functional terns are all owabl e
in clainms in cases in which the skilled person would
not be unduly burdened by having to performroutine
tests having al ready been gi ven exanpl es whi ch conform
with the clained invention.

Novelty, Article 54 EPC

The only prior art cited by the respondent against the
novelty of the clained subject-matter was the

di scl osure of docunent (7). Although conparative
exanples Al and A2 of Table Ill of the patent in suit
were akin to the process as perforned in said citation,
the latter did not nmake any reference to GOX or the
required GOX/ SHX ratio. This docunent does not
therefore anticipate the clai ned subject-matter. The
Board considered that no other prior art docunment was
rel evant under Article 54 EPC
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I nventive step, Article 56 EPC

The cl osest prior art

The Board, in agreenent with both parties, is satisfied
that docunent (1) is the closest prior art as it

descri bed a process in which flour and baki ng
conpositions were treated with GOX i n amounts of one
part by weight to 500,000 of flour or baking
conposition in order to cause themto mature. The GOX
enpl oyed in this docunent was said to contain m nor
anmounts of other enzynes, e.g., catalase. Such a
product was obtained by cultivation of Aspergillus
niger, e.g., in a sugar containing nediumto produce a

metallic gluconite.

The techni cal probl em

In the light of that prior art docunent (1) the problem
to be solved was to inprove the process of this
docunment so as to obtain the sane rheol ogical effects
whi |l st using a cheaper enzyne m Xx.

The solution to the problem

The solution to this problemlies in the use of an
effective anount of a GOX/ SHX mi xture m xed in
proportions which conply with the given GOX/ SHX ratio
and quantity range for SHX specified in claim1.

Assessnent of inventive step

The difference between the subject-matter clai med and
that of docunent (1) lies in the use of an effective
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anount of a GOX/ SHX conposition which conplies with the
specified ratio of GOX/ SHX and the anmpbunt of SHX per kg
of flour.

Having regard to this prior art docunent, the question
to be answered is whether or not it was obvious to
carry out the process using the ingredients as
specified in claiml.

Docunent (1) does not give any indication of the
clainmed solution to the probl em because this docunent
describes in the treatnment of flour the use of GOX

al one or in conbination with other known additives, in
particul ar ascorbic acid, (see colum 3 lines 8 to 10).
However, no nention was nade of SHX | et alone any ratio
relative to GOX. Therefore the respondents rely on the
statenents nmade in docunent (1) that GOX preparations
originating from Aspergillus niger cultures contain a
m xture of enzynes and thus al so SHX, which assunption
finds no basis in this docunent. \Whatever may be the
true conposition of an Aspergillus niger culture as
descri bed in docunent (1) in the only products referred
to other than the enzynes produced thereby are

pot assi um anmmoni um and cal ci um gl uconates. Even if the
said culture did produce SHX which the Board does not
accept for lack of disclosure to this effect in
docunent (1), the conplete absence of any disclosure
that SHX was present in the catalytic proportions

requi red and was not to be considered as an oxi dant,

t he Board cannot see how the skilled person woul d have
arrived at the teaching of the patent in suit.

The skilled person woul d have associ ated docunent (1)
wi th docunent (3) (1987) which concerned Aspergillus
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ni ger Sul f hydryl Oxi dase and with the discl osure of
docunent (2) (1972). The disclosure of (3) was not
directly linked to a baking process, however, the Board
considers that it relates to a rel evant nei ghbouring
technical field which the skilled person woul d be aware

of .

Docunent (3) refers to the disclosure of docunment (2)
and recogni sed that (page 7369) Aspergillus niger

gl ucose oxi dase preparations have an ability to

catal yse the oxidation of GSH by virtue of SHX

catal ytic activity.

However, this activity did appear to be very | ow and
not practical in a baking process because it took 50
hours to realise said activity, see docunent (3)
figure 2 page 7367. This was not disputed by the
respondent, and the Board concl uded that al so when
docunent (1) is read in the light of the teaching of
docunents (2) and (3) there is no positive indication
to use SHX with GOX in the ratio specified in claiml
of the patent in suit.

The respondent argued that docunent (1) differed from
the clained subject-matter only in that it did not
refer to the SHX side activity of GOX from Aspergill us
ni ger as a possible substitute for chem cal oxidants,
also that it did not nention the particular ratio of
SHX/ GOX or a specific amount of SHX to be added to the
flour. This activity was |inked with the known oxidants
of docunent (11) which did not refer to any oxidase
product at all. There is, however, no teaching in
docunent (11) which concerns the use of SHX as even an
oxidant, let alone as a catalyst, with GOX which is an
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entirely different function. Thus the respondent has
confused the oxidative function of oxidants with the
catal ytic function of SHX specifically to inprove the

i nefficient glucose oxidase dough conditioning process
as clained in the patent in suit. Furthernore, it
cannot be concl uded from docunent (11) that because
sone inorgani c oxi dants are banned in sone countries it
woul d be obvi ous to consider enzynes whi ch oxidise the
-SH group and that obviously SHX woul d be used, as
submtted by the respondent. Enzymes and oxi dases, in
particular SHX, are not part of the teaching of
docunent (11); thus, the respondent's subm ssion
depends upon know edge of the solution to the problem
to be solved by the patent in suit, and is therefore ex
post facto and not acceptable to the Board.

Docunent (7) disclosed an investigation into the

eval uation of SHX as a strengtheni ng agent for wheat

fl our dough and concl uded that active SHX had
essentially no effect on the free -SH groups in flour,
wher eas potassiumiodate had a substantial effect (see
par agr aph bridgi ng pages 173 and 174, also the
concl usi ons page 176). There was therefore no incentive
in this docunent to use SHX as clained. This disclosure
Is contrary to the respondent’'s argunent in respect of
docunent (11) because SHX was found to have no effect
on -SH groups in flour whilst potassiumiodate did,

t hus docunents (7) and (11) |ead towards potassium

I odat e and not SHX.

The di scl osure of docunent (5) is no nore relevant than
that of the docunents already discussed as it refers to
comercially avail able Aspergillus sojae enzyne

preparati ons having an SHX side activity.
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5.4.10 Fromthe above reasoning it is concluded that none of

5.4.11

5.4.12

1103.D

the prior art docunents gave a positive indication to
enploy SHX at all and in particular not in conbination
with the GOX described in docunent (1).

Finally, the appellant has shown that the use of an
unknown conbi nation of GOX/ SHX in the proportions

speci fied per kg of flour has enabl ed dough of good
rheol ogi cal properties to be prepared using far |ess of
t he expensive GOX than was the case in the prior art,

t hus denonstrating a technical effect previously only
possi bl e by enpl oying | arge anobunts of GOX. Exanples 1,
2 and 3 of Table V of the patent in suit when conpared
with exanples 4, 5 and 6 of said Table denonstrate the
success of the clai ned nethod.

The Board of Appeal therefore recognises an inventive
step for the subject-matter of the main request.

Wth regard to Board of Appeal Decision T 19/81 (QJ EPO
1982, 51), the facts are different in that this
decision related to the support of a prejudice by use
of patent specifications of which the given infornmation
was not readily conpatible with the notions currently
accepted in the art. Docunent (7), however, is not a
pat ent specification but an article published in a well
known journal which reflects comon general know edge.

Board of Appeal Decision T 409/91 (supra) is

di stinguished in the facts in that, whereas the crystal
si ze produced in identical fuel oil conpositions varied
according to unknown factors, the present claiml
relies upon effective anmounts disclosed within the

QOX/ SHX ratio and quantities of SHX defined by the
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speci fied range.

The facts of the present case also do not correspond
with those of Board of Appeal Decision T 694/92
(supra), because it related to the realisation of a
technical effect anticipated at a theoretical |level in
the prior art thus necessitating that the terns in

whi ch the invention was clained were fair and adequate,
whereas the catalytic activation of GOX by SHX as
described in the patent in suit was not known in the
prior art. The patent in suit does not relate to the
achi evement of a given technical effect by known
techniques in different areas of application because
there exists only one area of application, nanely that
of bread nmaking, and there is no reason to deny that
the clainmed process may be carried out by the skilled
person throughout said area of application.

The respondent cited the Board of Appeal Deci sion

T 939/92 (supra) (points 2.4 to 2.6) which relates to
Article 56 EPC and whether or not a technical effect is
achi eved by all the chem cal conpounds covered by a
claim This case also differs fromthe situation in the
patent in suit which relates to a process in which
claim1l gives clear advice in respect of the only two
conmpounds to be used, nanely GOX and SHX in a given
ratio. The only feature to be determned is not a

chem cal conpound but rather the "effective amount” to
i nprove rheol ogi cal properties of the dough.

Since the main request is allowable, auxiliary
requests 1 and 2 need not be consi dered.
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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 case is remtted to the first instance with the
order to maintain the patent on the basis of

(a) claims 1 to 7 filed during oral proceedings as
mai n request, and

(b) description, pages 2 to 10, as granted.

The Regi strar: The Chai r wonman:

U. Bul t mann U. Kinkel dey

1103.D



