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(followng T 270/90, Q) EPO 1993, 725). If the Proprietor of
the patent alleges the fact that the clained invention

i nproves a technical effect, then the burden of proof for that
fact rests upon him The unverifiable statenent in the
specification of the patent in suit that the tecnical effect
is inmproved which

is devoid of any corroborating evidence, does not discharge
the Proprietor fromhis burden of proof with the consequence
that the unsubstantiated allegation is not to be taken into
annount (point 2.5.1 of the reasons).
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Summary of Facts and Submn ssions
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The Appel |l ant (Opponent) | odged an appeal on 27 March
1997 agai nst the decision of the Opposition Division
posted on 19 February 1997 rejecting the opposition
agai nst European patent No. 289 297 which was granted
on the basis of nine clains, the independent claiml
readi ng as foll ows:

"1l. A process for the synthesis of 4-am nophenol by
t he reduction of nitrobenzene with hydrogen and a
hydr ogenati on catalyst in a sulfuric acid sol vent,
whi ch conprises pretreating the sulfuric acid with
hydr ogen per oxi de. "

Notice of Opposition had been filed by the Appell ant
requesting revocation of the patent as granted in its
entirety for the sole ground of |ack of inventive step.
The foll ow ng docunents were submitted inter alia in
opposi tion proceedi ngs:

(1) US-A-2 765 342,

(2) US-A-3 383 416,

(5 IT-A-612 445, considered in the formof its
english transl ation,

(9) US-A-4 176 138.

The Qpposition Division held that the subject-matter
claimed involved an inventive step in the light of the
docunents cited. The docunent (2) was considered as

cl osest prior art disclosing a hydrogenation process of
ni trobenzene to 4-am nophenol in the presence of
aqueous sul furic acid and a netal catalyst. The probl em
underlying the patent in suit consisted in inproving

t he performance index, i.e. increasing the rate of
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reaction, wthout losing selectivity. In view of the
statenents in the specification of the patent in suit
and of the experinental data provided by the Qoponent -
Appel I ant that problem was considered to have been
successfully solved by the claimed process, in
particular by pretreating the sulfuric acid with

hydr ogen peroxi de. The Qpposition Division concluded

t hat none of the docunents addressed in opposition
proceedi ngs gave an incentive to effect that
pretreatnment of the sulfuric acid in order to solve the
probl em underlying the patent in suit of inproving the
performance i ndex without |oss of selectivity.
Therefore the docunents cited did not render obvious
the subject-matter of the clained invention.

The Appel |l ant consented at the oral proceedi ngs before
the Board to start from docunent (9) as closest prior
art when assessing inventive step after having taken
docunents (1) and (2) into consideration in the

St at enent of Grounds of Appeal filed on 1 July 1997.
Docunent (9) disclosed a process for preparing

4- am nophenol by hydrogenating nitrobenzene in the
presence of aqueous sulfuric acid and a netal catalyst.
According to the exanples thereof the sulfuric acid was
of reagent grade, which had a purity superior to that
of technical grade. The alleged effect of inproving the
rate of reaction, i.e. the performance index, while

mai ntai ning the selectivity of the preparation process
due to pretreating the sulfuric acid wi th hydrogen

per oxi de according the clained invention, |acked any
supporting evidence. The specification of the patent in
suit was silent about any experinental result conparing
t he achi evenent of the clainmed process with that of the
cl osest prior art. However, in the absence of
corroborating evidence, that alleged effect was not to
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be taken into account when fornul ating the probl em
underlying the patent in suit; thus, that problem was
the nmere provision of a further process for preparing
4- am nophenol . However, docunent (5) taught a nethod
for treating sulfuric acid of technical grade with
hydr ogen peroxi de thereby decolorizing that sulfuric
acid and reducing the sul fur dioxide content thereof,
thus guiding the person skilled in the art to the

cl ai med process wi thout involving any inventive

i ngenui ty.

The Respondent (Proprietor of the patent) submtted

t hat docunent (9) was the closest state of the art.
That docunent came closer to the clained invention than
docunents (1) or (2) since the forner docunent
represented an i nprovenent of the teaching of the

| atter and was chronologically nearer to the patent in
suit. Starting fromdocunent (9) in the assessnent of

I nventive step, the problemunderlying the patent in
suit consisted in inproving the performance index of
the preparation process w thout |oss of selectivity.
The specification of the patent in suit stated that
this effect was achi eved by the clained process. That
statenment was sufficient to denonstrate the successful
solution of the problemunderlying the invention. It
was up to the Appellant-Cpponent to provide
experinmental evidence to the contrary. Neverthel ess,

t he conparison of exanples 2 and 3 of the Appellant's
experinmental report filed on 16 February 1995 in
opposi tion proceedi ngs showed the achi evenent of an

i nproved perfornmance i ndex by the clained invention.
Furthernore, exanple 1 of the specification of the
patent in suit indicated the reaction tine of the

cl ai med process to be shorter than in docunent (9)

whi ch evidenced an i nproved performance i ndex too. The
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i nprovenent achi eved by the process of the patent in
suit was due to the destruction of catal yst poisoning
agents in the sulfuric acid used therein by the
pretreatnment thereof w th hydrogen peroxide. The prior
art neither conprised any teaching that the sulfuric
acid conponent used in the preparation process should
be free of catal yst poisons nor that the absence of
catal yst poisons in the sulfuric acid conponent was
essential for achieving the inproved performance index,
i.e. for solving the problem underlying the patent in
suit. Docunent (2) referred exclusively to the

ni t robenzene conponent w thout addressing the sulfuric
aci d conponent. Docunent (1) dealing in particular with
the characteristics of the catalyst itself, was silent
about any catal yst poison. Docunent (9) |inked the
yield of the preparation process to a |list of severa
factors without referring therein to a catal yst poison.
Docunent (5) teaching the treatnent of sulfuric acid
wi t h hydrogen peroxi de, nonethel ess, was unrelated to
the clainmed preparation process.

The Appel | ant requested that the decision under appea
be set aside and the patent be revoked.

The Respondent requested that the appeal be dism ssed.
Oral proceedings were held on 5 July 2000. At the end

of the oral proceedings the decision of the Board was
given orally.

Reasons for the Deci sion

1

0284.D

The appeal is adm ssible.
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I nventive step

The sole issue arising fromthis appeal consists in
deci di ng whether or not the subject-matter of the
clains of the patent in suit as granted involves an
I nventive step

According to the established jurisprudence of the
Boards of Appeal it is necessary, in order to assess

i nventive step, to establish the closest state of the
art, to determne in the light thereof the technica
probl em whi ch the invention addresses and successfully
sol ves, and to exam ne the obvi ousness of the clained
solution to this problemin view of the state of the
art. This "problem sol ution approach” ensures assessing
i nventive step on an objective basis and avoi ds
assessing it by using an ex post facto analysis the
Respondent obj ected to.

The patent in suit relates to a process for preparing
4- am nophenol from ni trobenzene by catal ytic

hydr ogenati on of nitrobenzene to phenyl hydroxyl am ne
foll owed by rearrangenent to p-am nophenol in aqueous
sulfuric acid without isolation of the internediate
product .

A simlar process already belongs to the state of the
art in that docunent (9) discloses in claiml1l a nethod
for preparing 4-am nophenol by catal ytic hydrogenation
of nitrobenzene in an acidic nedium In this process
phenyl hydroxylamne is first formed which pronptly
rearranges in the acid reaction nediumto form

4- am nophenol (colum 1, lines 17 to 19). The preferred
acid is sulfuric acid (claim3) which is in particular
of reagent grade (exanples, colum 3, lines 20 and 21).
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At the oral proceedings before the Board, the Appellant
and the Respondent concurred on the matter that the
feature "reagent grade" defining the sulfuric acid used
in docunent (9) specifies a purity superior to that of
techni cal /industrial grade.

Docunent (9) ains at inproving the process of docunents
(1) and (2) which have been acknow edged therein at
colum 1, lines 32 to 47 and 52 to 68 as state of the
art. Therefore, both docunents initially addressed by
the Appellant represent prior art which is |ess

prom sing for the skilled man to start fromthan
docunent (9).

For these reasons, the Board considers, in agreenent
with both parties, that the disclosure of docunent (9)
speci fied above represents the closest state of the
art, and, hence, the starting point in the assessnent
of inventive step.

The technical problemas indicated in the patent in
suit (page 2, lines 46 to 51) consists in inproving the
performance i ndex of the preparation process, i.e.
increasing the rate of reaction, wthout |oss of
selectivity. That is identical to the technica

probl em which the Respondent identified in appea
proceedings in his letter dated 8 January 1998 on

page 6, point 5.8 and at the oral proceedi ngs before
the Board vis-a-vis the closest prior art docunent (9)
in view of the technical information provided.

As the solution to this problem the patent in suit
suggests a process for preparing 4-am nophenol by
catal yti c hydrogenati on of nitrobenzene in a sulfuric
acid solvent which is characterised by pretreating the
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sul furic acid wth hydrogen peroxide.

In the next step of the problemsolution approach it
needs to be exam ned whet her or not the proposed

sol ution successfully solves the technical problem as
defined in point 2.3 above, i.e. to inprove the
performance i ndex of the preparation process w thout

| oss of selectivity. The Appellant and the Respondent
were divided on the matter upon whom the burden of

proof rests for denpbnstrating the success or the
failure of solving the problemunderlying the patent in
suit by the clainmed invention, i.e. for the presence or
t he absence of the alleged technical effect. Both
parties expressed al so divergent views as to whether or
not the evidence provided denonstrates convincingly the
successful solution of that technical problem

The Respondent argued that he would not be the one
carrying the onus of proof for the alleged fact that
the clained invention achi eved the technical effect of
I mproving the performance i ndex w thout | oss of
selectivity, i.e. that it successfully solved the
probl em underlying the patent in suit.

However, according to the jurisprudence of the Boards
of Appeal, each of the parties to the proceedings
carries the burden of proof for the facts it alleges
(see e.g. decision T 270/90, QJ EPO 1993, 725, point
2.1). If a party, whose argunments rest on these all eged
facts, is unable to discharge its onus of proof, it

| oses thereby. In the present case, the Respondent

al l eges the fact that the clained invention inproves
the performance i ndex of the preparati on process

W thout | oss of selectivity. Therefore, the burden of
proof for that fact rests upon him The unverifiable
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statenent in the specification of the patent in suit on
page 2, lines 45 to 51, that the performance index is

i nproved without |oss of selectivity referred to by the
Respondent as proof for the alleged fact, is devoid of
any corroborating evidence. In the absence of evidence,
however, the Respondent has not discharged the burden
of proof which is upon him wth the consequence that
his unsubstantiated allegation is not to be taken into
account by the Board.

To support his allegation that the purported

I mprovenent of the performance index w thout | oss of
selectivity is achieved by the clained invention, the
Respondent submtted that the hydrogenati on step took 2
to 3 hours in the clainmed process using a pretreated
sul furic acid conpared to 5 to 7 hours in the process
of the closest prior art docunent (9) using an
untreated sulfuric acid (cf. specification of the
patent in suit page 4, lines 41 and 42). He argued that
this conparison reflected the inpact of the solution
suggested by the patent in suit, i.e. of pretreating
the sulfuric acid with hydrogen peroxide, on the

resul ts indicated.

The Board notes that the Respondent's subm ssion deals
exclusively with that part of the probl em underlying
the patent in suit of inproving the performnce index,
i.e. the rate of reaction, w thout, however, addressing
the other part of that problem of not |osing
selectivity. Thus, his subm ssion cannot back up the

al l eged fact that no | oss of selectivity is achieved by
the cl ai ned i nventi on.

Furthernore, the Respondent's conparison is nerely
based on the reaction tine given in exanple 1 of the



2.5.3

0284.D

-9 - T 0355/ 97

patent in suit and on the reaction tine indicated in
the exanples at columm 3, |ine 42 of docunent (9).
However, in addition to the pretreatnent of the
sulfuric acid with hydrogen peroxide, there are further
di screpancies to be noticed between that exanple 1 of
the invention, on the one hand, and those exanpl es of
the prior art, on the other, with regard to nunerous
reaction paraneters, in particular the power input into
the reaction liquid by nmeans of the agitator and the
position thereof in that |iquid. The exanpl es of
docunent (9) are silent about both paraneters whereas
exanple 1 of the patent in suit uses a high power input
by nmeans of the agitator of 4,34 J/sfl and a particul ar
position of thereof at 50% of the reaction liquid depth
(specification of the patent in suit page 4, lines 24
and 26). The Respondent acknow edges in the
specification of the patent in suit on page 2, lines 55
to 58 and page 4, lines 22, 25 and 27 that both
reacti on paraneters have also a very strong inpact on
the rate of hydrogenation, which is the reaction tine

i ndi cated. Therefore the nere conparison of the
reaction tinme of exanple 1 of the patent in suit with
that of the exanples in docunent (9) does not truly
reflect the inpact exclusively of the solution proposed
by the patent in suit, nanely to pretreat the sulfuric
acid with hydrogen peroxide, but is biased and rendered
unfair by the discrepancies in the other reaction
paraneters. The conpari son made by the Respondent,
hence, cannot support the alleged fact that an inproved
performance i ndex is achieved by the clained invention.

To further support his allegation that the purported

I mprovenent of the performance index w thout | oss of
selectivity is in fact achieved by the clained

i nvention, the Respondent referred additionally to the
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results of the test report submtted by the Appell ant
on 16 February 1995 in opposition proceedings. The
Respondent relied on exanples 2 and 3 of that test
report, which were, apart from applying or not applying
the pretreatnment of the sulfuric acid with hydrogen
peroxi de, both carried out in the sane way. Exanple 2
using a not pretreated sulfuric acid corresponded to
the prior art and was conparative; it showed a
performance index of 0.56 g/l/mn. Exanple 3 using a
pretreated sulfuric acid corresponded to the clained

I nvention; show ng a performance index of 0.65 g/l/mn,
the result of that exanple was superior to that of
conparative exanple 2 thereby denonstrating the

I nprovenent achi eved by the clained invention.

The Board notes like in point 2.5.2 above that the
Respondent's subm ssion deals exclusively with the

i nprovenent of the performance index w thout, however,
addressing selectivity. Thus, this subm ssion cannot
back up the alleged fact that the clained invention

| eads to no |l oss of selectivity.

Furthernore, the Respondent's subm ssion is based on
consi dering exanple 2 of that test report provided by
the Appellant as conparative exanple reflecting the

cl osest prior art. That exanple uses "plant" sulfuric
acid of electrolyte grade sanpled directly fromthe
rail car and having "lower purity” (Appellant's letter
filed on 16 February 1995, page 2, |ast paragraph to
page 3, first paragraph). Docunent (9) which is the

cl osest piece of prior art in the present case (see
poi nt 2.2 above) teaches in its exanples at colum 3,
lines 20 and 21, however, to use sulfuric acid of
reagent grade. According to the concurring subm ssions
of both the Appellant and the Respondent that sulfuric
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acid of reagent grade shows a purity superior to that
of the "plant" sulfuric acid used in the above
conparative exanple 2 (see al so specification of the
patent in suit, page 3, lines 12 to 14). The purity of
the sulfuric acid used, in particular the absence of
catal yst poisons, is essential for inproving the
performance i ndex (specification of the patent in suit
page 2, line 56). Hence, Appellant's conparative
exanple 2 referred to by the Respondent in his favour,
Wi th respect to an essential feature, does not truly
reflect the closest state of the art, i.e docunent (9),
al ready using a purer sulfuric acid. For that reason,
t he Respondent cannot successfully rely on the

Appel lant's test report as evidence for the alleged

i nprovenent of the clainmed subject-matter over the

cl osest state of the art.

To conclude, in the Board's judgenent, the evidence on
file neither denonstrate properly that the purported
advant ages of the clainmed invention, i.e. the

I mprovenent of the performance index w thout | oss of
sel ectivity, have successfully been achi eved nor that
they are due to the pretreatnent of the sulfuric acid
wi th hydrogen peroxide, i.e. the solution proposed by
the patent in suit.

According to the jurisprudence of the Boards of Appeal,
al | eged but unsupported advant ages cannot be taken into
consi deration in respect of the determ nation of the
probl em underlying the clained invention (see e.qg.
decision T 20/81, Q) EPO 1982, 217, point 3, |ast

par agraph of the reasons). Since in the present case
the all eged advantages, i.e. inprovenent of the
performance i ndex without |oss of selectivity, lack the
requi red adequat e support, the technical problem as
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defined in point 2.3 above needs refornulation. In view
of the teaching of the closest prior art docunent (9),
the objective problemunderlying the patent in suit can
only be seen in providing nerely a further nethod for

prepari ng 4-am nophenol .

Finally, it remains to deci de whether or not the
proposed solution to the objective probl em underlying
the patent in suit is obvious in view of the state of
the art.

The cl osest prior art docunent (9) to start from
teaches in clains 1 and 3 a preparation process which
requires in general sulfuric acid as reaction nedi um

wi t hout inposing any restriction on the sulfuric acid
to be used while sulfuric acid of reagent grade having
a purity superior to that of technical/industrial grade
Is used in the exanples thereof. In view of that

general description, it is within the anbit of the
person skilled in the art seeking to solve the |ess
anbi tious objective problemunderlying the patent in
suit of providing nerely a further preparation process,
to consider routinely any conceivabl e nodification of

t hat known process including the use of a nodified
reacti on mediumwhich is sulfuric acid. Thus, he would
not ignore docunent (5) referring to a nodified

sul furic acid. That docunent teaches a process for
decol ori zing and reducing the free sul fur dioxide
content of industrial sulfuric acid which is
characterized by treating the sulfuric acid with

hydr ogen peroxi de. The person skilled in the art acting
routinely, hence, is driven to use the pretreated

sul furic acid of docunent (5) as reaction nmediumin the
preparati on process known from docunent (9), which is
the solution proposed by the patent in suit. The person
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skilled in the art is all the nore likely to pursue
this course since the sulfuric acid resulting fromthe
process of docunent (5) is superior in purity to that
of industrial grade, which is also the case for the
sul furic acid of reagent grade exenplified in docunent

(9).

The Board concludes fromthe above that the state of
the art gives the person skilled in the art a concrete
hint on how to solve the objective probl em underlying
the patent in suit as defined in point 2.6 above,
nanely by using in the preparation process known from
docunment (9) a sulfuric acid which was treated with
hydr ogen peroxi de, thereby arriving at the clained
process. In the Board's judgenent, to foll ow the avenue
indicated in the state of the art is obvious w thout

i nvol ving any inventive ingenuity.

I n support of the non-obviousness of the solution
suggested by the patent in suit, the Respondent argued
t hat docunent (5) was unrelated to the clained process
and in particular that this docunent did not disclose
the pretreatnent of sulfuric acid wth hydrogen
peroxide in conbination with a process for preparing
4- am nophenol by catal ytic hydrogenation of

ni trobenzene in the presence of aqueous sul furic acid.

The Respondent's submi ssion anpbunts to the allegation
that the person skilled in the art woul d have been
deterred fromfollow ng the teaching of docunent (5)
when aimng at the solution of the objective problem
underlying the patent in suit. The Board concurs with
t he Respondent that docunent (5) does not address the
use of pretreated sulfuric acid in that preparation
process; to derive fromthat silence that the person
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skilled in the art was deterred from contenpl ati ng
using the pretreated sulfuric acid as taught in
docunent (5) in the preparation process known from
docunent (9), as the Respondent does, cannot convince
the Board since the person skilled in the art knows
fromdocunent (9) that sulfuric acid is a suitable
reacti on nedi um for preparing 4-am nophenol .

For these reasons, in the Board' s judgenent, the
subject-matter of claim1 represents an obvious
solution to the problemunderlying the patent in suit
and does not involve an inventive step.

Since a decision can only be taken on a request as a
whol e, none of the further dependent clains need to be
exam ned.

In these circunstances, the Respondent's request is not
al | owabl e as the subject-matter of claim1 | acks
i nventive step pursuant to Article 56 EPC.

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The patent is revoked.
The Regi strar: The Chai r man:
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N. Maslin A. Nuss
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