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Summary of Facts and Submni ssions

Mention of the grant of European patent No. 0 448 177
in respect of European patent application No.

91 200 625.1, filed on 20 March 1991, claimng priority
froman earlier application in the Netherlands (NL
9000677 of 22 March 1990), was published on 27 Decenber
1995 (Bulletin 95/52) on the basis of a set of ten
clainms of which Claim1l read:

"Process for the preparation of pol yketone pol yners,

characterized in that

a) | i near polyners of carbon nonoxide with one or
nore ol efinically unsaturated conpounds, in which
pol ymers the units originating from carbon
nonoxi de and the units originating fromthe
ol efinically unsaturated conpound(s) occur in a
substantially alternating order, are prepared by
contacting the nononers at el evated tenperature
and pressure, in the presence of a diluent in
whi ch the polyners are insoluble or virtually
i nsoluble, with a suitable catalyst,

b) wherein the preparation is carried out
continuously and during the stationary period the
catal yst addition rate has a value k and the
di luent addition rate has a val ue v,

C) wherein the running-in procedure is carried out by
adding the feed streans to a reactor containing
nmononers and diluent and which is at the
tenperature and pressure chosen for the stationary
period, and

d) wherein at the beginning of the running-in period
a catalyst addition rate is used which is | ower
than k and/or a diluent addition rate which is
hi gher than v, and
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e) wherein during the running-in period the catalyst
addition rate is raised and/or the diluent
addition rate is reduced, this being done such
that at the end of the running-in period they have
substantially the values k and v respectively."

Clains 2 to 10 referred to preferred enbodi nents of the
process according to Caim1l.

On 24 Septenber 1996 a Notice of Opposition against the
granted patent was filed, in which the revocation of
the patent in its entirety was requested on the grounds
set out in Article 100(a) EPC.

The opposition was supported, inter alia, by the
fol |l ow ng docunents:

D1: EP-A-0 336 459 and

D2: EP-A-0 305 011

By a decision taken on 26 March 1998 and issued in
witing on 29 June 1998 the Opposition Division revoked
the patent. That decision was based on the set of

cl ai ns as granted.

The Opposition Division held that the clainmed subject-
matter | acked an inventive step (Article 56 EPC). Since
D2, like the patent in suit, concerned a continuous
process for the polynerization of CO ol efin copol yners,
that docunent was considered to be the closest prior
art. D2 did not specify the start-up procedure. The
differences in the patent in suit between the Exanples,
i n which terpolyners were described, and Conparative
Exanpl es, in which copolyners were prepared, did not
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al | ow any concl usions as to any technical effect being
achi eved due to the specified start-up procedure, so
that the problemto be solved was seen as to provide an
alternative start-up procedure to D2. D1 disclosed a
sem - batch process for the polynerization of COolefin
copol ynmers, in which the anount of catalyst was

i ncreased stepwise until its final value. Since a sem -
bat ch process and a conti nuous process were technically
equi val ent, the differences between batch and

conti nuous processes would not deter the skilled person
fromconsidering features of a sem -batch process for
application in a continuous process in order to provide
an alternative start-up procedure. Consequently, the

cl ai med subject matter |acked an inventive step.

On 20 August 1998 the Appellant (Proprietor) |odged an
appeal against the above decision and paid the
prescribed fee sinultaneously. The Statenent of G ounds
of the Appeal, which was filed on 20 Cctober 1998, was
acconpani ed by a declaration of a M WH. Hesselink,
contai ning a cal cul ated further exanple, and one of a
Prof. Dr KR Wsterterp, the latter concerning the
behavi our of a continuous process during stationary and
runni ng-i n peri ods.

The Appel | ant argued, in substance, as follows:

(a) The clained subject-matter was inventive. In
particul ar, D2, which was considered to be the
cl osest docunent, taught that the properties of
the polyner, in particular the bulk density, could
be influenced by adjusting certain process
paranmeters in the stationary phase of a continuous
process.
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(b) The problemto be solved by the patent in suit was
to find an alternative way of increasing the bul k
density of pol yketone pol yners produced by a
conti nuous process, at the sane tine attaining a
hi gh slurry concentrati on.

(c) The Exanples, Conparative Exanples and the
cal cul ated exanple filed with the Statenent of
Grounds of Appeal, showed that that problem was
sol ved by the clainmed process. The differences in
detail between those exanples did not influence
the bulk density to the extent that they did not
provide a valid conparison, as could be seen from
the Exanples in D2.

(d) The solution provided was not obvious since the
skill ed person would have had to take two barriers
to solve the above-defined problem first the
sel ection of the running-in period for applying
measures and second the selection of which
measures were to be taken. Since D2 referred
solely to the stationary period, it contained no
I ncentive regarding neasures to be taken during
the start-up period. Dl referred to batch and
sem - batch processes, which were not the sane as
the start up period of a continuous process.
Therefore, neither of DL or D2, taken al one or
t oget her, woul d suggest the conbi nati on of
measures as clained wth a view to enhancenent of
the bul k density, so that the clainmed process was
I nventive.

In support of the argunents reference was made to the
two declarations filed wwth the Statenent of G ounds of

Appeal .

1356.D
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The Respondent, in its response, cited seven new

docunents and argued along the follow ng |ines:

(a)

(b)

(c)

Starting fromD2, the problemto be solved was to
find an alternative way of increasing the bulk
density of pol yketone polyners in a continuous
process.

The al |l eged effect was the nere consequence of
reaching the stationary state of the continuous
process, the definition of that state being,
according to D2, that the suspension w thdrawn
fromthe reactor had a constant copol ynmer content
and the copol yners contai ned therein had a
constant bul k density.

By adjusting paraneters during the stationary
phase of the continuous process as described in
D2, the process would nove out of the stationary
phase into a transitional state until a new
stationary phase was reached. The paraneters which
coul d be adjusted in a continuous process were
nononer feed rate, diluent feed rate, catalyst
feed rate, product take-off rate, tenperature and
pressure. In order to maintain the stationary
phase, the process paraneters should be kept nore
or less constant. Therefore, the skilled person
woul d regard the start up period of a continuous
process as a transitional state and woul d consi der
that any neasure increasing the bulk density of a
copol ynmer when noving fromone steady state to
another via a transitional state would al so be
effective during the start up of a continuous
process. Furthernore, the skilled person would

al so consider that only a limted nunber of



- 6 - T 0842/ 98

process paraneters could be adjusted, sone of
which were interrelated. Therefore, his attention
woul d be focused on the diluent addition rate,
suspensi on wi thdrawal and catal yst addition rate.

Regardi ng D2, the prolongation of the residence
time, which resulted in an increased bul k density,
coul d only be acconplished by reducing the

wi t hdrawal of pol ynmer suspension, which again
would lead to an increase in the quantity of

catal yst present in the reactor and hence a change
fromthe steady state into a transitional state.
The skilled person would realise that any neasure
| eading to an increased bul k density when novi ng
froma steady state to another via a transitiona
state, would al so be effective during start-up and
whi ch he would therefore try. Hence, the clained
process was not inventive over D2 al one.

The sane was true for a conbination of D2 wth D1,
whi ch taught an increase of bulk density by
introducing a relatively | ow anount of catal yst at
t he begi nning of the polynerization and to add
nore catalyst at a |later stage and which the
skilled person would find when | ooking for any
nmeasures known to inprove the bul k density.

The difference between batch, sem -batch and

conti nuous processes were not such that a skilled
person woul d not adopt neasures proposed for a
batch process in a continuous process, as could be
seen fromsix of the seven newy cited docunents.
Moreover, it was not relevant that the polyner
formed during a sem -batch process remained in the
reactor, which, according to the Appellant, forned

1356.D
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an essential difference between sem -batch and
conti nuous processes to the extent that the
skill ed person would not think of applying
measures froma batch process to a continuous
process. In reality sone of the polyner formed at
the start-up of a continuous process would al so
remain in the reactor. Support for this could be
found in the seventh of the newly cited docunents.
Al so, if the wi thdrawal of polynerisation mxture
in a continuous process was not initiated as from
t he begi nning, which was not required by the claim
and whi ch woul d be consi dered because there was no
pol ymer yet in the reactor, the sem -batch and
conti nuous process woul d resenbl e each ot her even
nore cl osely. Since, however, a sem -batch start-
up invol ved the renoval of polyner at a | ater
stage but before a steady state had been reached,
the renoval of polynmer during start-up was al so
obvi ous over a conbination of DI and D2. It was
noted that the Appellant had not provided any

evi dence that the i mediate withdrawal of the

pol yneri sation m xture had any influence on the
bul k density.

Oral proceedings were held on 22 March 2001. As
announced in their letters dated 4 Decenber 2000
(Respondent) and 7 February 2001 (Appellant), neither
of the parties appeared. Both parties requested a
deci si on based on the witten subm ssions.

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

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

1. The appeal is adm ssible.

Procedural nmatters

2. Both parties had indicated that they would not attend
the Oral Proceedings. In accordance with Rule 71(2)
EPC, the proceedings therefore continued w thout
t hem

3. Inits reply to the Statenent of G ounds of Appeal,
t he Respondent cited seven new docunents which had
not been nentioned in the proceedi ngs before. The
Board canme to the conclusion that these docunents
were not nore relevant to the case in issue than the
docunents already on file, and were consequently not
deci sive for the outcone of the case. Therefore, the
newy cited docunents were disregarded
(Article 114(2) EPC).

Novel ty

4. The subject-matter clained in the patent in suit was
hel d to be novel by the Opposition Division and the
Respondent did not nmake any novelty objection either.
In the light of the cited docunents, the Board sees
no reason to depart fromthat view Consequently, the
subject-matter clained in the patent in suit is held
to be novel.

1356.D
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Pr obl em and sol uti on

5.1

5.2

1356.D

The patent in suit concerns the preparation of

pol yket one pol ynmers. Such preparation is described in
D2, which the Board, in common with the parties and
the Opposition Division, regards as the cl osest state
of the art.

D2 describes a process for the preparation of

copol yners, characterized in that a m xture of carbon
nonoxi de with one or nore ol efinically unsaturated
compounds is copol ynerized by continuously contacting
the m xture in steady state with a solution of a

pal | adi um cont ai ni ng catal yst conposition in the
presence of liquid diluent in which the copolyners
are alnost or entirely insoluble, the quotient of the
guantity of copolyner forned per hour and the
guantity of copolyner in the reactor at any nonent
being less than 0.2 (Caim1l).

In the worked exanpl es, a carbon nonoxi de/ et hene
copol yner (Exanple 1) and carbon nonoxi de/ et hene/
propene terpolynmers (Exanples 2 and 4) were prepared
under conditions such that the quotient was 0.04,
0.02 and 0.04, leading to bulk densities of 0.54,
0.53 and 0.55, respectively, whereas the Conparative
exanpl es (Exanples 3 and 5) were run with quotients
of 0.26 and 0.28, resulting in bulk densities of 0.18
and 0. 16, respectively (colum 8, lines 20 to 42).

The object of D2 is to increase the bul k density of
pol yket ones prepared in a conti nuous process

(colum 2, lines 8 to 33). The Appellant stated that
the problemto be solved by the patent in suit was to
find an alternative way of increasing the bulk
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density of pol yketones, whilst at the same tine
attaining a high slurry concentration, in line with
page 3, lines 5 to 8 of the patent specification
(Statenent of G ounds of Appeal, page 2, point 3.1).
The Respondent did not disagree with that view
(Letter of 21 April 1999, page 2, second paragraph).
Therefore, the technical problemto be solved by the
patent in suit can be defined as to provide an
alternative way of increasing the bulk density of

pol yket ones.

The sol uti on proposed according to claim1 of the
patent in suit is to operate the continuous process
Wth a stationary state in which the catal yst
addition rate has a value "k" and the dil uent
addition rate has a value "v" and (i) to choose, at
t he begi nning of the running-in period, the catalyst
addition rate and/or the diluent addition rate such
that, at the beginning of the running-in period a
catal yst addition rate is used which is | ower than
"k" and/or a diluent addition rate is used which is

hi gher than "v", and (ii) during the running-in
period, to raise the catalyst addition rate and/or
reduce the diluent addition rate such that at the end
of the running-in period they have substantially the

values "v" and "k", respectively.

The exanples in the patent in suit, in particular
Exanples 3 to 5, denonstrate that pol yketones with a
hi gh bul k density at a high slurry concentration are
produced usi ng the above-descri bed procedure.

Al t hough there had been extensive di scussions before
the Opposition Division as to whether the exanples
and conparative exanples were sufficiently simlar,
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particularly in ternms of the nononers used in the

pol yneri zati on m xture and the process conditions
applied, to denonstrate convincingly that the clained
process did in fact |lead to an increased bul k density
of the polynmer, and the Appellant spent a

consi derable part of its Statenent of G ounds of
Appeal on the subject (pages 2 to 5, point 4), the
Respondent did not pursue the argunent further before
t he Board.

Fromthe Exanples of D2 it can be seen that the
presence or absence of propene nononer in the

pol yneri zation m xture does not influence the
resulting polynmer bulk density to the extent of the
di fference shown between the polyners in the exanples
of the patent in suit. Mre specifically, a

conpari son of Exanple 1 (CO ethene copolyner) with
Exanpl es 2 and 4 (CO et hene/ propene/terpol yners) on
the one hand and of (conparative) Exanple 3 CO et hene
copolynmer) with (conparative) Exanple 5

CO et hene/ propene/ terpol yner) on the other, shows
that the bul k densities obtained with copol yners or
terpolynmers, also in view of other differences in
process paraneters, do not differ to a great extent.
Consequently, the large increase in bulk density
shown by the polyners in the illustrative exanpl es of
the patent in suit over the polyners of the
conpar ati ve exanpl es represent a convincing
denonstration of the relevant effect.

Therefore, the Board conmes to the conclusion that the
above-defined problemis effectively solved by the
cl ai ned neasures.

| nventive step

1356.D
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It remains to be deci ded whet her the clainmed subject-
matter i s obvious having regard to the docunents on
file.

The object of D2 is to increase the bul k density of
pol yket ones prepared in a continuous process

(colum 2, lines 8 to 33), which is achieved by
having a | ow quotient of the quantity of copol yner
formed per hour and the quantity of copolyner in the
reactor at any nonent. This quotient can be decreased
by reducing the quantity of polyner fornmed per hour
by e.g. enploying less or a |l ess active catal yst or
by reduci ng the tenperature and/or the pressure. The
guotient can also be reduced by raising the quantity
of polynmer in the reactor, which can be achi eved by
prol ongi ng the residence tine of the copolyner in the
reactor (colum 3, lines 1 to 11).

As can be seen fromthe wording of Claim1l and the
exanpl es, the process of D2 concerns the steady state
of a continuous polynerization process. It does not
descri be a changi ng system nor the change of one
steady state to another. The conparative terns
"reduced” and "increased" refer to the paraneters of
known processes or processes outside the scope of D2
W th which the process paraneters of D2 are conpared.
They do not refer to actively increasing or reducing
the val ues of those paraneters whilst the continuous
process is running. Neither does D2 contenplate a
change from one steady state to another. There is no
indication that first a "normal" steady state should
be attai ned and then the conditions should be changed
so as to arrive at the different conditions within
the scope of D2. On the contrary, its teaching nerely
concerns the conditions of the steady state phase of
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a continuous process. It is silent regarding the
conditions of the start-up phase as well as any

i nfl uence of the start-up conditions on pol yner
properties. For those reasons, the Board cannot
concur with the Respondent's argunents that the
skill ed person would regard the neasures according to
D2 as noving fromone steady state to another.

6.1.2 Therefore, D2 by itself does not contain any hint to
the solution of the technical problem

6.2 The addition, at the beginning of the polynerization,
of only part of the final anpbunt of catalyst is known
fromDl, which describes a process for the
preparation of polyners, characterized in that a
m xture of carbon nonoxide wth one or nore
ol efinically unsaturated conpounds is polynerized by
contacting the mxture in a reactor wiwth a solution
of a palladiumcontaining catal yst conposition in a
di luent in which the polyners are insol uble or
virtually insoluble, that the preparation is carried
out batchw se, that 25-85% of the total anount of
catal yst conposition to be enployed is present in the
reactor at the outset of polynerization and that the
remai nder of the catal yst conposition to be enpl oyed
Is added to the reactor only after the pol yner
concentration has reached a value of at | east
0.2 g per 100 g polymer suspension (Claim1l).

In the conparative exanples (Exanples 1 to 4) and
wor ked exanples (Exanples 5 to 7), carbon

nonoxi de/ et hene/ propene terpol yners were prepared
under conditions such that the anmount of catal yst
present at the beginning of the reaction was 100%
95% 15% 50% 72% 83% and one third, respectively,

1356.D
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in Exanples 2 to 7 the remai nder being added after

t he pol yneri zation concentration had reached a
concentration of 6.0, 1.0, 0.1, 2.1, 0.3 and 2.0 ¢
per 100 g pol yner suspension, respectively. During
pol ynmeri zation the pressure was kept constant by the
i ntroduction of an ethyl ene/ carbon nonoxi de m xture.

The object of D1, like that of D2 and the patent in
suit, is to increase the bulk density of the polyner
(colum 1, line 35 to colum 2, line 49), in
particular a bulk density above 0.2 g/m (colum 2,
lines 40 to 49). This is achieved by adding only part
of the catalyst at the begi nning of the

pol yneri zati on and addi ng the remai nder after the

pol yneri zati on concentration has becone hi gh enough.

Since D1 concerns a batch process, however, it
contains no information regardi ng conti nuous
processes.

The Respondent's |ine of argunment was nainly based on
the allegation that the skilled person, when | ooking
for measures useful to inprove the bul k density of

pol yket ones, would inevitably find D1 and woul d apply
data obtained froma batch process to a continuous
process.

Regardi ng the differences between batch and

conti nuous processes, both D1 (colum 1, lines 20 to
30) and D2 (colum 1, lines 16 to 30) offer the
follow ng, identical, informtion:

"Bat chwi se preparation of the copolyners is carried
out by introducing catalyst into a reactor containing
di l uent and nononers and which is at the desired
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tenperature and pressure. As polynerization proceeds,
the pressure drops, the concentration of the
copolyners in the diluent increases and the viscosity
of the suspension rises. Polynerization is continued
until the viscosity of the suspension has reached
such a high value that continuing the process further
woul d create difficulties in connection wth heat
renoval . "

D1 t hen adds:

"During batch wi se pol yner preparation, not only the
tenperature but also the pressure can be kept
constant, if desired, by addi ng nononers to the
reactor during polynerization." (colum 1, lines 31
to 34).

After the above cited passage D2 goes on:

“I'n principle, the only paranmeter which remains
constant in batchw se copol ynmer preparation is the
t enperat ure.

I n continuous copol yner preparation, a diluent,
nononers and catal yst are added to a reactor

contai ning nononers and a certain volune of the

di luent, and a copol yner suspension is continuously
wi thdrawn fromit. During the continuous copol yner
preparation, the tenperature, the pressure and the
liquid volume in the reactor are kept constant. After
a starting-up period in which the copol yner
concentration in the suspension increases to the
desired value, a stationary state (= steady state) is
reached which is characterized by the suspension

wi thdrawn fromthe reactor having a constant
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copol ynmer content and the copol yners cont ai ned

therein having a constant bul k density." (colum 1,

line 30 to colum 2, line 7).

6.3.2 Therefore, fromDl and D2 it can be | earned that a
batch process is characterized by a constant
tenperature as the only constant reaction paraneter,
whereas in a continuous process the tenperature, the
pressure as well as the liquid volunme in the reactor
are kept constant. The start-up period in the |atter
process is defined as the period in which the
copol ynmer concentration in the suspension increases,
whereas in the steady state the suspension w thdrawn
fromthe reactor has a constant copol yner content. In
a batch process, the pressure may al so be kept
constant by nononer addition (sem -batch process).

6.3.3 However, apart fromits definition, nothing is said
about the start-up period of continuous processes or
the influence of the conditions during that phase on
the properties of the reaction product. Nowhere in D1
or in D2 or in any of the other docunents nentioned
during the proceedings, can a basis be found for the
Respondent's statenent that the skilled person woul d
consi der the start-up phase of a continuous process
to be the equivalent to a sem -batch process and to
apply neasures known for a sem -batch process to a
conti nuous process. The fact that many docunents
contain general remarks such as: "the polynerisation
may be carried out either batchw se or continuously"
and that nost processes are devel oped on bench scal e
in batch, is not sufficient to be regarded as a
uni versal incentive to apply any arbitrary feature of
a batch process to a continuous process. Mre in
particul ar, such general statenents cannot be seen as

1356.D
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an encouragenent to apply specific nmeasures used in a
sem -batch process to a specific phase of a
conti nuous process.

Consequently, there was nothing in the state of the
art to encourage the skilled person to suppose that
the conditions typical of a batch or sem -batch
process woul d be useful in the start-up operation of
a continuous process.

It may be that there are, in retrospect, certain
simlarities between the neasures adopted according
to the patent in suit to obtain a solution to the
stated problem and the characteristics of a batch or
sem -batch process. It nmay even be that the stepw se
increase in catalyst addition rate illustrated in the
exanpl es of the patent in suit involves the
establishnment of a series of steady states with
transition states between them as argued by the
Respondent (submi ssion dated 21 April 1999). Such

i nsights are, however, dependent upon a know edge of
the teaching of the patent in suit, and do not arise
fromthe state of the art. An argunent based on such
considerations is an ex post facto argunent.

In particular, the finding of the decision under
appeal, that "Therefore a skilled man woul d recogni se
the start-up period is [as] being technically

equi valent to a sem -batch polynerisation..." is
unsupported by any indication in the state of the art

relied upon.

In summary, it has not been shown that the solution
of the technical problemarises in an obvi ous way
fromthe state of the art.
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On the contrary, according to an uncontested
statenment in the declaration of Prof. Dr Ir. K R

Westerterp, i n a continuous process the
properties of the polyner product are generally
determ ned by the process conditions prevailing
during the stationary period and not by the way in
whi ch these conditions are reached during the

runni ng-in period" (Declaration, page 1, third

par agr aph). Consequently, the solution provided
according to the patent in suit is based on the
rather surprising result, that a relevant intrinsic
paranmet er of the product produced in the stationary
state of a continuous process can be controlled by
the running-in conditions, i.e those applying before

the steady state was reached.

6.4 For the above reasons, the Board cones to the
conclusion that the subject-matter of Caiml
i nvol ves an inventive step.

7. As Claim1l of the main request is allowable, the sane
is valid for dependent Cains 2 to 10, the

patentability of which is supported by that of
Caiml.

Or der

For these reasons it is decided that:

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

2. The patent is maintained as granted.
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The Regi strar: The Chai r man:

E. Gborgmai er R Young
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