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Summary of Facts and Submn ssions

The Appellant (Proprietor of the Patent) |odged an
appeal on 6 July 1998 agai nst the decision of the
Qpposition Division posted on 11 May 1998 revoking
Eur opean patent No. 337 323 and filed on 11 Septenber
1998 a witten statenent setting out the grounds of
appeal .

1. Notice of Opposition had been filed by the Respondent
(Opponent), requesting revocation of the patent inits
entirety for lack of novelty and inventive step
(Article 100(a) EPC) and for lack of sufficient
di scl osure (Article 100(b) EPC). The foll ow ng
docunents were submtted inter alia in opposition
pr oceedi ngs:

(3) US-A-2 813 858
(4) DE-A-1 022 591

(6) Chem cal Engineering, 22 February 1982, pages 91
and 92, and Figures 1 to 3 annexed thereto.

L1l The deci si on under appeal was based on two alternative
single clains, i.e. as main request on the claimas
anmended during opposition proceedings and as auxiliary
request on the claimas granted.

The Opposition Division decided that the amendnent nade
to the claimaccording to the then pendi ng nain request
| acked original disclosure, thus, contravening

Article 123(2) EPC. Wiile the subject-matter clained
according to the then pending auxiliary request was
novel, it did not involve an inventive step.
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The Opposition Division held that the fresh upper limt
of the water concentration of 2% in the claimof the
mai N request represented an undue generalisation of the
exanpl es. The conti nuous process claimed according to
the auxiliary request was novel over docunment (3) which
di scl osed a batch process and did not conprise any
explicit disclosure of a continuous process. Starting
from docunent (3) as closest state of the art in the
assessnent of inventive step the problemunderlying the
patent in suit was considered to be the provision of a
process for the preparation of caprol actam having a
decreased water content. That docunent directed the
person skilled in the art to consider a water
concentration in the nelt, a tenperature and a pressure
falling wwthin the scope of the then pending claim
Furthernore, going froma batch to a continuous process
was conventional in the art, in particular in view of
docunent (4) already describing a continuous process.

At the oral proceedings before the Board, held on

18 January 2001, the Appellant defended the naintenance
of the patent in suit in anended formon the basis of a
single claimsubmtted during those oral proceedings
supersedi ng any previously submtted request. That
claimread as foll ows:

"1l. A nethod for continuously producing high-purity
caprolactamfroma mxture conprising a nelt of crude
caprol actam which conprises supplying and cooling the
m xture in a crystallizer under a reduced pressure by
means of |atent heat of evaporation, so that the
cooling surface is not the wall surface of the
crystallizer, but is the liquid surface constituting
the m xture, while maintaining the water concentration
in the mxture at a predetermned level, to crystallize
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hi gh-purity caprolactam and then separating the
resulting crystals, characterized in that the m xture
I's continuously supplied, the water concentration in
the m xture is maintained at a level of froml to 8 %
the reduced pressure is at a level of from6.6 to 26.6
nbar (5 to 20 Torr), the tenperature for
crystallization is within a range of from30 to 65 °C
and the crystal is large in size.”

V. The Appel lant argued with respect to novelty in
particular that the clai ned process was novel over
docunent (3) since that prior art disclosed a
di sconti nuous, not a continuous process. The nunerica
i ndi cation of specific anounts of caprolactamto be
purified reveal ed the batchw se operation of the
process of that state of the art.

Havi ng regard to inventive step, the Appell ant

subm tted that docunment (4), not docunent (3),
represented the cl osest state of the art since the
former referred to a continuous process, the latter,
however, to a batch process. The cl ai ned process

provi ded high purity caprolactamw th |arge crystal

si ze, decreased water content and avoi ded sticking of
the crystals to surfaces comng in contact therewth.
The solution to these probl ens proposed by the patent
in suit was neither disclosed nor suggested by the
state of the art cited in the proceedings, in
particul ar docunents (3) and (4). Mreover, it was not
to be expected that the water content in the crystals
varied with the water content in the starting solution,
hence rendering the clained subject-matter inventive.
Furthernore, the crystals obtained by the clained
process contai ned water occluded in the crystals as
shown in the fresh docunent

1220.D Y A
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(8) Journal of Crystal Gowh, Vol. 177, pages 119 to
124 (1997).

In respect of the insufficiency of disclosure objected
to by the Respondent for the reason that the claim
enbraced areas that could not operate, the Appell ant
argued that according to the continuous process of the
present invention the cooling was carried out by
reduced pressure in a non-equilibriumstate. Therefore
t he Respondent's theory based on an equilibriumstate
of a batch process was not applicable in the present
case. Furthernore the onus of proof for non-operability
of the clainmed process rested on the Respondent.

The Respondent argued having regard to novelty that
docunent (3) disclosed a continuous process since this
was the only sensible way of conducting the nultistage
cyclic process specified by the flow di agram and of
interpreting the indication to commercial scale
instal |l ati ons.

In respect of inventive step, docunent (3) represented
the closest prior art since it was the closest as
regards its specific teaching and as regards its

obj ectives, nanely optim zing crystal size and purity
and reduci ng the anount of entrained |iquor. The
evaporation cooling avoided sticking of the crystals at
contact surfaces. The water content in the crystals
prepared by the clained process was roughly
proportional to the anbunt of water present in the
system during processi ng which was suggested to be
smal | follow ng the teaching of the table at colum 4
of document (3).

Wth respect to the insufficiency of the disclosure,
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t he Respondent argued that the clai menbraced process
condi tions that could not operate successfully.
Furthernore, the patent in suit gave no gui dance on how
to choose the water concentration, the tenperature and
the pressure in order to arrive at crystals being | arge
I n size.

The Appel |l ant requested that the decision under appea
be set aside and that the patent be maintained on the
basis of the claimsubmtted at the oral proceedi ngs on
18 January 2001.

The Respondent requested that the appeal be dism ssed.

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

Reasons for the Decision

1

1220.D

The appeal is adm ssible.

Amendnents (Article 123 EPQC)

In the claimthe fresh feature of cooling "by neans of

| at ent heat of evaporation, so that the cooling surface
is not the wall surface of the crystallizer, but is the
liquid surface constituting the m xture" finds support
on page 4, lines 18, 19 and 22 to 24 of the application
as filed. Therefore the anendnent made to the claimas
granted conplies with the requirenments of

Article 123(2) EPC

That anmendnent of the claimas granted brings about a
restriction of the scope of that claim and therefore
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of the protection conferred thereby, which is in
keeping with the requirenents of Article 123(3) EPC

I nsufficiency of disclosure of the invention
(Article 100(b) EPC)

The Respondent argued that the cl aimenbraced process
condi tions that could not operate successfully. Thus,
the claimcovered a water concentration down to the
lower Iimt of 1% and a pressure up to the upper limt
of 26.6 nbar (20 Torr). However, according to Figure 3
of docunent (6), which is a phase diagram of the vapour
pressure of saturated |actam sol utions versus the

wei ght percentage of water therein, the clainmed process
was not feasible when operating at a water
concentration of 1% and a pressure of 20 Torr. The
Appel I ant chal l enged the validity of that diagramin
the oral proceedings before the Board and indicated
that the Respondent's objection referred to the
borderline of the present invention which did not
renove the feasibility of the whole process clained.

The phase diagram of Figure 3 may be interpreted i ndeed
to indicate that the process of the patent in suit is

i noperational exclusively at the particul ar water
concentration of 1% and the particul ar pressure of
about 15 to 20 Torr. Even assum ng the validity thereof
for the present case, the Respondent's objection is not
convincing. It is established jurisprudence of the
Boards of Appeal that the disclosure of an invention is
sufficient if the skilled person can reasonably expect
that substantially all enbodi nents of the clained

i nvention can be put into practice. Exceptiona

failures can be tolerated (see decison T 435/91, Q) EPO
1995, 188, point 2.2.3 of the reasons). In the present
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case, the Respondent did not chall enge that
substantially all enbodi nents of the clained invention
could be carried out by the skilled person. The
inability to operate the clained process at the
particul ar conbi nati on of a water concentration of 1%
and a pressure of 20 Torr objected to by the Respondent
is in fact an isolated failure just at the conbi ned
limts of respective ranges clainmed which, hence, does
not inpair the sufficiency of the disclosure of the
present invention.

Furt hernore the Respondent objected that the patent in
suit gave no gui dance on how to choose the three
paraneters water concentration, tenperature and
pressure in the clainmed process in order to arrive at
crystals being large in size.

However, the clained invention specifies for each of
those three paraneters a particul ar range wherein the
wat er concentration, the pressure and the tenperature
is to be selected. Mdrreover the patent in suit

conpri ses several exanples giving the skilled person
detai |l ed gui dance on how to operate the invention.

Addi tionally, the conmmobn general know edge found inter
alia in the phase diagramof Figure 3 in docunent (6)
addressed by the Respondent gives the skilled person a
clear indication about the interrel ationship of
pressure and water concentration. Furthernore, a
particul ar selection of the values for those three
paraneters is a matter of routine trial and error
experinments for the skilled person thereby arriving at
successfully reproducing the clainmed invention. The
Respondent neither submtted nor provided any evi dence
that the skilled person would encounter serious
difficulties when doing so, let alone that an undue
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burden was associ ated therewith. For these reasons, the
Respondent's argunent cannot convi nce the Board.

Consequently, the Respondent's challenge of the
sufficiency of the disclosure of the patent in suit
under Article 100(b) EPC is rejected.

Novel ty

The Respondent chall enged the novelty of the clained

i nvention exclusively with regard to docunent (3), not
relying on any further docunent cited so far in the
proceedi ngs. Therefore, the Board limts its detailed
considerations with respect to novelty to that
docunent .

Docunent (3) is directed to a process for purifying
caprol actam whi ch conprises partially freezing nolten
caprol actam by evaporating water therefrom(clains 1
and 5). That process is exenplified in exanple 4 at
colum 8, lines 62 and following. At colum 8, |ine 63,
colum 9, lines 50 and 75 and colum 10, lines 7 and 19
it specifies nunerically the quantity in parts by

wei ght of caprolactamto be purified in that process,
hence indicating the discontinuous operation of that
process. The cl ainmed process, however, is operated
conti nuously.

Wi | e concedi ng the above finding, the Respondent
argued that docunent (3) disclosed also the continuous
operation of that process since this was the only
sensi bl e way of conducting the nultistage cyclic
process specified by the flow di agram and of
interpreting the indication to commercial scale
instal |l ati ons.
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The flow diagramreferred to is silent about whether to
operate the process continuously or discontinuously;
froma technical point of viewit fits both operating
possibilities. However, that flow diagramis explai ned
in nore detail at columm 3, lines 6 to 9 indicating
that it reflects a preferred nultistage cyclic nethod
described in detail in exanple 4. That exanple 4,
however, discloses a discontinuous operation of the
process as set out in point 4.2 above in detail. The
term"cyclic" has the sole technical neaning of
recycling product(s) in that process whether operated
conti nuously or discontinuously. The reference to
commercial scale installations at colum 2, |ine 59
does not give any information about how to operate the
process since both discontinuous and conti nuous
operations are conventional in the art on a comerci a
scal e.

According to established jurisprudence of the Boards of
Appeal a docunent does not disclose a specific
technical feature if it does not, for the skilled
person, energe clearly and unanbi guously from that
docunent. Applying that principle in the present case
results in the conclusion that docunent (3) does not

di scl ose clearly and unanbi guously the continuous
operation of the purification process with the
consequence that it is not detrinental to the novelty
of the process cl ai ned.

To sunmarize, in the Board' s judgenent, docunent (3)
does not anticipate the clained invention. Therefore
the Board concludes that the subject-matter of the
claimis novel within the nmeaning of Articles 52(1) and
54 EPC.
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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 determine in the |ight thereof the technica
probl em whi ch the invention addresses and successfully
solves, and to exam ne the obvi ousness of the clained
solution to this problemin view of the state of the
art. This "problemsol ution approach” ensures assessi ng
i nventive step on an objective basis and avoi ds an ex
post facto anal ysis.

The patent in suit is directed to a nethod for

conti nuously produci ng high-purity caprolactamfroma
nmelt of crude caprol actam whi ch conprises cool i ng under
reduced pressure by neans of |atent heat of
evaporation. In relation to that particular process, a
sel ection anong the docunents cited in the proceedi ngs
nmust be nmade as to which one is to be considered as the
cl osest prior art. The Appellant and the Respondent
concurred that this selection was to be nade anong

ei ther docunent (4) or docunent (3), since those
docunents referred to a purification process for

caprol actam However, the parties had divergent views
on the matter which of those docunments should be
treated as the closest prior art.

Wil e docunent (4) is directed to a continuous process,
as is the patent in suit, docunent (3) refers to a
batch, i.e. discontinuous, process. Since continuous
and batch processes are two different types of
operation requiring engineering distinct from one

anot her, the discontinuous process described in
docunent (3) is further away fromthe clained invention
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t han the continuous process of docunent (4).

Thus, the Board considers, in agreenent with the

Appel lant, that in the present case docunent (4)
represents the closest state of the art and, hence,
takes it as the starting point when assessing inventive
st ep.

5.3 Docunent (4) describes a continuous process (colum 3,
line 68) for the purification of a nelt of crude
aqueous caprol actam by cooling, which may be achieved
directly or indirectly. The direct cooling is achieved
by means of |atent heat of evaporation by applying a
vacuumto the crude caprolactamto evaporate water
contained therein and to dissipate the heat of
crystallisation (colum 3, lines 10 to 13; claim2). A
reduced pressure of 18 Torr for that vacuumis
exenplified (colum 4, line 37). The tenperature of
bel ow 50°C is suitable for the process (colum 3,
line 18). The | actam concentration is preferably
between 75 to 95% which neans vice versa a water
concentration of about 5 to 25% A water concentration
of 7,5%is exemplified (Colum 4, line 10). That
process results in caprolactans of high purity, of
| arge crystal size and of | ow water content (colum 3,
lines 22 to 26 and 53 to 60; exanple 3, colum 4,
line 48).

5.4 In view of this closest state of the art, the Appell ant
submtted at the oral proceedi ngs before the Board that
the problem underlying the patent in suit consists in
providing a purification process resulting in a
caprolactam of high purity having a |l arge crystal size,
in lowering the water content thereof and in avoi di ng
the sticking of the caprolactamcrystals on surfaces

1220.D Y A
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comng in contact therewth.

The Respondent never disputed that the clainmed process
successful ly achi eves a caprol actam of high purity and
of large crystal size, and avoids the sticking thereof
on surfaces comng in contact therewith; and the Board
is not aware of any reason for challenging this
findi ng. However, the Appellant and the Respondent were
di vided on the matter whether or not the purported

i nprovenent of decreasing the water content in the
resulting caprolactamcrystals is successfully achieved
by the clainmed process vis-a-vis docunent (4). To this
end the Appellant conpared the water content of the
caprol actans prepared in exanples 1 to 3 of the patent
in suit on the one hand with that of the caprol actam
prepared in exanple 3 of docunent (4) on the other, in
bot h cases the water content resulting after
centrifugation. However, the way how the centrifugation
step is operated is decisive for the aqueous not her
liquor retained on the surface of and in between the
crystals and, thus, has a strong inpact on the water
content thereof. Due to the conplete | ack of
information in the patent in suit as well as in
docunent (4) about the operation characteristics of the
centrifugation step, the conparison nade by the
Appel l ant is unfair and cannot support the alleged fact
that an inproved, i.e. |owered, water content is

achi eved by the clained invention.

According to the jurisprudence of the Boards of Appeal,
al | eged but unsupported advantages cannot be taken into
consi deration in respect of the determ nation of the
probl em underlying the clainmed 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
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the all eged advantage, i.e. lowering the water content,
| acks the required adequate support, the technica
probl em as defi ned above needs refornul ation.

Thus, the objective problemunderlying the patent in
suit can only be seen in providing a purification
process resulting in a caprolactam of high purity
having a | arge crystal size and | ow water content and

i n avoiding the sticking of the caprolactamcrystals on
surfaces conmng in contact therew th.

As the solution to this problem the patent in suit
proposes a continuous process for purifying crude
caprolactamwhich is characterised in that the water
concentration is maintained at a level of 1 to 8% and
the cooling is achieved under a reduced pressure of 5
to 20 Torr by neans of |atent heat of evaporation at a
tenperature of 30 to 65°C.

Finally, it remains to decide 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 (4) used as starting
poi nt describes a purification process offering both
direct and indirect cooling. Docunment (3) referring
also to a process for purifying crude caprol actam
addresses the aspect of the problemunderlying the
patent in suit of avoiding the sticking of the

caprol actam crystals on surfaces com ng in contact
therewith (colum 5, lines 65 to 68). As the solution
to this problemthat docunent teaches at colum 5,
line 65 to apply "evaporative freezing nethods", i.e.
the direct cooling of docunent (4) by neans of | atent
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heat of evaporation. Thus, docunent (3) gives a clear

i ncentive to choose the direct cooling nethod descri bed
in the closest prior art docunent (4) in order to avoid
the sticking of the caprolactamcrystals on surfaces
comng in contact therewith which is the sol ution
proposed by the clained process.

Wth respect to the aspect of the problem underlying
the patent in suit of providing a purification process
resulting in a caprolactam having | ow water content,

t he Appell ant and the Respondent concurred on the
matter that the person skilled in the art is well aware
of the fact that the water content consists of two
conponents, nanely the aqueous nother |iquor retained
on the surface of and in between the crystals, and that
occluded within the crystals. The Appellant, referring
to docunent (8), and the Respondent, however, were

di vided on the matter which of the two conponents had
the nost inpact on the overall water content of the
resul ting caprolactam However, a decision on this
point is unnecessary since it is irrelevant in the
present case as shown bel ow.

Docunent (3) gives a hint on how to keep | ow the water
content which results fromthe aqueous nother I|iquor
occluded in the purified caprolactamcrystals. At
colum 4, lines 35, 42 and 43 it teaches that the

"DF/ DM ratio" should be preferably 4 or above in order
to "avoid solvent occlusion”. According to the table at
that colum 4 of docunent (3) the "DF/DMratio" is

reci procally proportional to the water concentration in
the nmelt of the crude caprolactam e.g. the "DF/ DM
ratio” of 5.3 or 5.75 corresponds to a water
concentration of 4.8 or 2.4% respectively, thus
hinting at maintaining a | ow water concentration
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therein. Having regard to the water content of the
purified caprolactamcrystals resulting fromthe
aqueous not her liquor retained on the surface of and in
between the crystals, the person skilled in the art is
wel |l aware that it is proportional to the anmount of

wat er present in the system during processing, i.e.

that a | ow water concentration in the nelt of the crude
caprol actam necessarily results in a | ow water content
of the caprolactamcrystals, thus, also hinting at

mai ntai ning a | ow water concentration.

Thus, to keep | ow the water content of the purified
caprol actam crystals, docunent (3) gives a clear

I ncentive to choose a | ow water concentration of the
nmelt of crude caprolactamw thin the range described in
the closest prior art docunent (4) which is generally
at least 5% 7,5% being exenplified, which is within
the water concentration range of 1 to 8% specified in
the clai ned process, i.e the solution suggested by the
patent in suit.

The probl em underlying the patent in suit of providing
a purification process resulting in a caprol actam of
hi gh purity having a |arge crystal size has already
been sol ved by the process described in docunent (4)
operating generally at a tenperature of bel ow 50°C
which lies within the clained range of 30 to 65°C and
at a reduced pressure of e.g. 18 Torr, which is within
the clained range of 5 to 20 Torr. Thus, these features
cannot provide the clained process with any inventive

I ngenuity, which was not disputed by the Appellant.

The Board concludes fromthe above that the state of
the art, in particular docunents (4) and (3), gives the
person skilled in the art concrete incentives on howto
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sol ve the objective problemunderlying the patent in
suit as defined in the above point 5.4, |ast paragraph,
namely by maintaining the water concentration at a

| evel such as now cl ai ned and by cooling by neans of

| at ent heat of evaporation at a tenperature and a
reduced pressure at val ues enconpassed by the clained
ranges, thus arriving at the process of the cl ai ned

I nvention w thout involving any inventive activity.

Therefore, in the Board's judgenent, the subject-matter
of the claimrepresents an obvious solution to the
probl em underlying the patent in suit.

As a result, the Appellant's request is not allowable
as the subject-matter of the claimlacks inventive step
pursuant to Article 56 EPC

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin A. Nuss
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