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Catchwords

1. A proper application of the so-called "problem-solution-
approach'™ requires the avoidance of formulating artificial and
unrealistic technical problems (following T 0495/91; No. 3.3
of the Reasons).

2. All embodiments falling within a process claim have to meet
the requirements of patentability set out in Articles 52 to 57
EPC (No. 4.2 of the Reasons).

3. To be relevant, it is sufficient for experiments, which aim at

establishing that the promised result cannot be obtained over
the whole range of a claim that they are carried out according
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to the Claim and with the normal experience of the man skilled
in the art (Nos.4.2 and 4.3 of the Reasons).

4. An experiment which was not expertly carried out is not
credible and sufficient evidence that a claim comprises
embodiments which do not solve the technical problem (No. 4.5
of the Reasons).
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Summary of Facts and Submissions

1919.D

The nention of the grant of the European patent

No. O 66 205 in respect of European patent application
No. 82 104 427.8 filed on 19 May 1982, was published on
04 Septenber 1985 (c.f. Bulletin 85/36) on the basis of
nine clains, Claim1 of which read:

"A process for preparing 2-hydroxynapht hal ene- 3-
carboxylic acid, which conprises reacting a m xture
being liquid under the reaction conditions and
consisting of (1) an al kali-B-naphtholate, (2) R-

napht hol and (3) a reaction nediumw th carbon di oxide
at a reaction tenperature of at |east 180°C,
characterized by the fact that as al kali- - naphthol ate
there is used potassi um 3- napht hol ate, the reaction
mediumis selected fromthe group consisting of

al i phati c hydrocarbons, alicyclic hydrocarbons,
aromati ¢ hydrocarbons and aromatic ethers, and that a
carbon di oxi de pressure of at |east 14.715 bar (gauge)
(15 kg/cn?) is used."

In a notice of opposition which was duly filed by
HCOECHST AKTI ENGESELLSCHAFT ( Qpponent and | ater
Appel l ant) the revocation of the patent, on the grounds
of lack of of inventive step was requested.

The opposition was supported by the foll ow ng
docunent s:

(1) De-C 423 034

(2) INA91 412

(3) I &EC Process Design and Devel opnent 4[ 1965], 274 -
280
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(4) DE-A-2 132 296
(5) DE-A-2 837 053.

The Opposition Division rejected the opposition by its
deci sion of 06 March 1990, posted 04 July 1991.

The Opposition Division held that the process of the
patent in suit was novel. Docunents (1) and (5) were
considered to represent the closest prior art in view
of which the technical problemwas defined as being the
provi sion of an inproved process for manufacturing 2-
hydr oxynapht hal ene- 3-carboxylic acid (BON-3-acid) on an
i ndustrial scale with increased product yields. The
Opposition Division was satisfied that this problem had
been credibly solved in view of the exanples of the
patent in suit and of the Respondent's conparative test
results filed on 05 March 1990. The Appellant's
repetition of exanple 1 of the patent in suit,
resulting in a very lowyield, was disregarded as

nei ther being an exact repetition of the said exanple
1, nor showing any effort to optim se the process
paranmeters. The Opposition Division, taking into
account the extent of the yield increase, acknow edged
that the clainmed process was inventive, even when it
was inclined to believe that a skilled person could
have been aware that the clained conbi nati on of process
features could possibly lead to a yield inprovenent.

An appeal was | odged agai nst this decision on

6 Septenber 1991 with the paynent of the prescribed
fee. In his statenent of G ounds of Appeal, filed

13 Novenber 1991, the Appellant argued that it was not
justified to disregard the result of his conparative
test, as an exact repetition of exanple 1 of the patent
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in suit was not required. In his opinion, the

di screpancy in the respective yields could be due to
different stirring conditions, which, although an

i nportant feature, could not contribute to inventive
step. Furthernore, he rejected the Qpposition
Division's position that he should have optim sed the
process paraneters. If the use of a particular stirrer
such as an turbo-stirrer, were decisive for obtaining
the prom sed yields, this should have been disclosed in
the patent in suit. Asked by the Board whether the poor
result of his experinment filed on 21 August 1987 shoul d
have called for a repetition of the experinments, the
Appel lant's representative admtted that the result had
actually raised his doubts on the correctness of the
wor ki ng nmet hod. The Appellant further submtted that it
was obvious for a skilled person, faced with the
probl em of inproving the product yields, to increase

t he carbon di oxi de pressure and reaction tine, and
supported this argunent by an experinental report dated
24 August 1993. The beneficial effect of using a
further solvent in the reaction known from (1) was al so
said to have been obvious in view of the disclosure of
docunents (4) and (5). He concluded that the advantages
prom sed by the patent in suit could not be achieved
and even if they could, such advantages were
predictable fromthe state of the art, only their
extent could not be foreseen by the skilled person.

The Respondent submtted that the remarkably higher
yield of the clainmed process as conpared with the
processes disclosed in citations (1) or (5) was

achi eved by a specific conbination of process features
whi ch was not obvious to the skilled person, since no
hint could be found in the prior art that this
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conbi nation would result in such an inprovenent. In
particul ar, the Respondent argued that such an

i nprovenent could not be found by carrying out only a
few experinents and that the inprovenents were,
surprisingly, found in a well-wrked technical field,
and, furthernore, that there had been a long felt need
for a process for the manufacture of BON-3-acid with an
inproved yield. Al the features of the process
according to Claim1l of the patent in suit contributed
to the beneficial result, the use of the potassiumsalt
and the increased carbon di oxi de pressure being the
essential changes as conpared with the state of the
art. The Respondent argued that the skilled person had
beconme used to work solely with the sodi um 3-
napht hol ate (BON sodium salt) as was denonstrated by
the citations (2) to (5), which all were published in
the period as from 1965 to 1979. Thus, it would not
have been obvious for the skilled person to avail

hi nsel f of the potassi um 3- napht hol ate (BON pot assi um
salt) disclosed only in the very old docunent (1) from
1925 with an expectation that this could contribute to
a higher yield.

Wil e t he Respondent was of the opinion that it was not
necessary that all the possible enbodinents falling
within the range of a claimhad to be better than the
state of the art, he enphasised that for a nulti-phase
reaction system as the present one, it would have been
self-evident for a skilled person to apply a stirring
system as efficient as possible, so as to ensure an
intimte m xing of the reaction conponents, and that
the use of a turbo-stirrer to that end was not hi ng
particular in such a situation. The Appellant's failure
to apply his common general know edge and to use a
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turbo-stirrer when repeating the exanple 1 of the
patent was, therefore, insufficiently conpetent in the
circunstances and could well explain the extra-ordinary
| ow yield that he obtai ned.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be revoked. The
Respondent requested to dism ss the appeal or,
alternatively, to maintain the patent in amended form
on the basis of clains as submtted during oral
proceedi ngs, which took place on 22 Septenber 1993. At
the end of the oral proceedings the Chairman announced
the Board's decision to dism ss the appeal.

Reasons for the Decision

3.2

1919.D

The appeal is adm ssible.

Novelty

After exam nation of the cited prior art, the Board has
reached the conclusion that the clainmed subject-matter
is novel. Since novelty was not disputed, it is not
necessary to give detailed reasons for this finding.

The Technical Problem

The patent in suit relates to the manufacture of BON 3-
acid by reacting a salt of 2-hydroxynaphthal ene (BON)
wi t h carbon di oxi de.

Such processes for the manufacture of BON 3-acid by
carbonation of BON, i.e. according to the Kol be-Schmtt
reaction, are well known in the art as represented by
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docunents (1) to (5). Docunent (5), which the Board
considers as closest prior art, discloses the
production of BON3-acid by reacting a m xture of a BON
al kali salt, BON, and light oil or kerosene with carbon
di oxi de at a pressure of not nore than 15 kg/cn? and at
a tenperature of at |east 180 °C (see claim1l). The
yields are, according to the exanples, about 40%to 45%
(based on BON sodiumsalt).

According to the patent in suit, which refers, iInter
alia, to the said docunent (5), the technical problem
to be solved was to inprove these yields (page 2, |ines
30 to 31 in conmbination with lines 23 and 24). The
Board cannot see any need to rely on a different
docunent for defining the technical problem This Board
has al ready decided (c.f. decision T 0495/91 of 20 July
1993, not published in the Q) EPO) that a proper
application of the so-called "problemsol ution-
approach" requires the avoidance of fornul ating
artificial and unrealistic technical problens and that,
to this end, the technical problemas defined in the
patent in suit should be the basis for evaluation of
inventive step, provided that no re-definition is
necessary in view of the true state of the art or in
the Iight of an inadequate solution. Applying this
principle, the Board refuses to take as its starting
poi nt ol d docunent (1), firstly, because it is silent
as to yields and secondly, and even nore inportantly,
as it seens to be highly artificial and unrealistic to
assune that the technical problemwhich objectively
existed at the priority date of the patent in suit (28
May 1981) should be seen to lie in the inprovenent of
the yields of this process (published in 1925), having
regard to the conprehensive and nore up-to date state
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of the art that was cited during the opposition
proceedi ngs. Therefore, the Board sees the techni cal
probl em underlying the patent in suit as being the
increase in the yield of the process as set out in
docunent (5).

The Solution

This problemis essentially solved by reacting a liquid
m xture of BON, BON potassiumsalt, and a particul ar
reaction nediumas defined in Claiml, wth carbon

di oxide at a tenperature of at least 180 °C and at a
pressure of at |east 15 kg/cn?.

According to the exanples of the disputed patent,
yields of from 70% up to 85.6% BON- 3-acid are obt ai ned,
based on BON potassiumsalt used. However, the
Appel l ant submitted the results of an experinent,

which, in his opinion, while not being an exact
repetition of exanple 1 of the patent in suit owing to
the use of a different solvent, was in any case an
enbodi ment covered by Caim1l of the disputed patent,
as the particular solvent used net the definition given
there. The yields of BON 3-acid obtained according to

t hat experinment were only 23. 7% based on the BON

pot assium salt used (see the appendi x to the subm ssion
dated 19 August 1987, received 21 August 1987). The
first instance did not consider this experinent for the
reason that it was not an exact repetition of the
exanple 1 of the patent in suit, and al so because there
were no efforts to optimse the various process
paranmeters of the claim (see page 8, paragraph 5 of the
deci sion on appeal). In the Board's opinion, the

rel evance of experinments, which aimat establishing
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that the prom sed result cannot be obtained over the
whol e range of a process claim does not depend on the
exact ness of repeating an exanple of the patent in
suit. On the contrary, it is quite sufficient that such
experinments are carried out according to the process
claim The reason is that the clains define the
subject-matter for which a nonopoly right (i.e. the
patent) is granted under the EPC, and that, according
to Article 52 EPC, it is justified to grant such rights
only for new, inventive and industrially applicable
subject-matter. Therefore, all enbodinents falling
within a process claimhave to neet the requirenents of
patentability set out in Articles 52 to 57 EPC.

Furthernore, to be relevant, such experinents have to
be carried out wth the normal expertise of the man
skilled in the art. The Appellant's experinment of

19 August 1987 did not conply with this latter
requirenent. This was confirmed by the Appellant's
representative. At the oral proceedings, he frankly
admtted that the strikingly Iowyield of 23.7% was
surprising even to him and cast doubt in his mnd on
the correctness of the m xing nethod. As soon as the
Respondent expressed the idea that the poor results
coul d be explained by insufficient stirring, the

Appel lant's representative pressed his client, w thout
success, for a repetition of the experinent with the
repl acenent of the counter-rotating stirrer by a turbo-
stirrer, as suggested by the Respondent. The
consequence of failing to carry out the experinent to
the required standard is that the Appellant has failed
to discharge the evidential burden of proof to the
degree required to shift that burden to the
Respondent's shoul ders, requiring himto render
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pl ausi bl e that the solution of the underlying problem
i s attainable throughout the entire clainmed range.

In the present, case the reaction concerned is a multi-
phase reaction involving one gaseous reactant and a
second reactant formng part of a liquid phase which
has, owng to the presence of a solvent, good
flowability. It is clear for the skilled person that
under such conditions it is inportant to achieve an
intimate contact between the respective phases and
that, accordingly, a highly efficient stirring nethod
is required. In view of the surprisingly |ow yields
obtained with a conventional counter-rotating stirrer
operating at 600 rpm in the Board's judgenent, the
skill ed person, when | ooking for success in carrying
out the technical teaching of the patent in suit, would
have used other stirring neans, such as a turbo-stirrer
whi ch, as the Appellant conceded, was a conventi onal
equi prent, and should therefore have been applied in
his experinment. The fact that the Appellant - as he
submtted - perforns the Kol be-Schmtt reaction on

i ndustrial scale, however in the nelt, using a counter-
rotating stirrer, makes it understandable that the
experinment was carried out with such an equi pnent, but
this does not alter the fact that the increased
flowability of the solvent conprising phase according
to the patent in suit, as conpared with the flowability
of the nmelt, called for a nore intensive stirring

met hod.

Thus, the Board finds that the Appellant's experinment
was not expertly carried out and, for that reason, is
not credi ble and sufficient evidence that the subject-
matter of Claim 1l conprises enbodi nents which do not
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sol ve the above defined technical problem Therefore,
on the bal ance, the Board is satisfied, in view of the
exanples in the patent in suit disclosing yields for
the BON-3-acid of from70% up to 85.6% that it is nore
probabl e than not that the above technical problemis
sol ved by the clainmed process.

For the sake of conpl eteness, the Board wants to
enphasi se that this conclusion was drawn w t hout
considering the evidence filed by the Respondent on
05 March 1990, i. e. only one day prior to the oral
proceedi ngs whi ch took place before the Opposition
Division on 06 March 1990. To file evidence at such a
| ate date, which allows the other party only to
consider and to respond to it only during the oral
proceedi ngs, is not an acceptabl e conduct by the
submtting party and, therefore, the Opposition

Di vi sion shoul d have disregarded this evidence applying
t he discretion conferred upon it under Article 114 (2)
EPC.

Mor eover, the Appellant's subm ssion, that the stirring
means should be a distinct feature of the claimhas to
be rejected, if such neans are indeed essential for
successfully carrying out the clained process. As

al ready expl ai ned, the use of a turbo-stirrer follows
sinply from applying the skilled person's comon
general know edge, so that it could not be an inventive
feature in this case and is no inportant feature of the
present invention.
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Inventive Step

This leads to the need to deci de whether or not the
cl ai med process neets the requirenment of inventive
st ep.

The process as disclosed in docunent (5) (see No. 3.2,
above) is carried out with carbon di oxi de pressures of
not nore than 15 kg/cn?, preferably of from1l to 10
kg/ cnt, nost preferred of from2 to 7 kg/cnt (page 8,
lines 21 to 24), the only BON al kali salt specified in
docunent (5) as starting material being the BON sodi um
salt (see the exanples 1 to 9 on pages 17 to 25). The
fact that the pressures applied in this state of the
art and and the patent in suit overlap punctually at

t he val ue of 15 kg/cn¥, |oses inportance when
considering the respective pressure ranges. Thus,
docunent (5) contains no pointer that the conbi nation
of a CO-pressure of at least 15 kg/cnf with the use of
the BON potassiumsalt as the starting material would
result in increased yields of BO\ 3-acid.

Docunent (1) discloses the application of "very high
pressure” (page 1, lines 12 to 13) and the possibility
to use BON potassiumsalt as the starting material in
t he Kol be-Schmtt reaction (exanple 2) as an
alternative to the use of BON sodiumsalt (exanple 1).
As this docunent is silent on the obtainable product
yi elds, and puts both salts on the sane footing, the
skilled person could not derive any hint fromthis
citation that the selection of the BON potassium salt
as the starting material would have any benefici al
effect on the BON-3-acid yields, and, thus, does not
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hol d out any prospect for the successful solution of
the technical problem addressed in the disputed patent.

The Appellant argued that it woul d have been obvi ous
for a skilled person that inproved yields could be
obtai ned by carrying out the process of exanple 2 of
docunent (1) under a higher CO, pressure and at

i ncreased reaction period. He submtted experinental
evi dence in support (subm ssion of 24 August 1993).
Nei t her the argunent nor the evidence is convincing.
First of all, his interpretation of the "very high
pressure" as neaning al so pressures as high as 45 kg/cn?
(applied in experinents Nos. 4 and 6 of 24 August 1993)
is arbitrary and finds no support in this docunent,

whi ch di scl oses only values of 14 to 21 kg/cnt (page 2,
lines 63 and 85). Thus, in the Board' s judgenent, the
"very high pressure” of document (1) has to be
understood as a pressure which is in the order of
magni t ude of about 14 to 21 kg/cnt. Furthernore, to
conbine, in view of the existing technical problem an
i ncreased pressure just with the use of BON potassi um
salt as a starting material (and not with the BON
sodiumsalt) results from know edge whi ch one coul d
only derive fromthe patent in suit, and is, in other
wor ds, based on hindsi ght.

None of the citations (2) to (4), which all relate to

t he BON-3-acid manufacture via the Kol be-Schm tt
reaction, and which were all published between 1965 and
1972, mentions BON potassiumsalt but all refer only to
BON sodiumsalt as a starting material for the process
in question. This, in the Board's judgenent, confirns
that the skilled person did not pay much attention to
citation (1) and did not consider BON potassiumsalt as



5.5

5.6

Order

- 13 - T 0741/91

an appropriate starting material for an industri al
scal e BON-3-acid manufacture, let alone to expect any
advant age of its use.

Thus, the Board concludes that none of the citations
(1) to (5), either alone or in conbination, wuld have
led the skilled person, faced with the existing
technical problem to the conbination of process
features of Claiml. It follows that the subject-matter
of Caim1l involves an inventive step.

Dependent Clains 2 to 9 relate to particular
enbodi nents of Caim1l and derive their patentability
fromthat of Claim1l.

For these reasons, i1t i1s decided that:

The appeal is dism ssed.

The Regi strar:

The Chai r man

E. Gorgnmaier

1919.D

K. Jahn



