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Summary of Facts and Subm ssi ons

The nmention of the grant of European patent

No. 0 213 671, entitled "New polyners of carbon
nonoxi de and et hene", in respect of European patent
application No. 86 201 422.2, filed on 15 August 1986
and claimng a NL priority of 29 August 1985

(NL 8502372) was announced on 27 April 1994

(Bulletin 87/11) on the basis of 7 clains.

. Notice of Opposition was filed on filed 25 January
1995, on the grounds of Articles 100(a) and 100(c)
EPC. The opposition was supported inter alia by the
fol |l owi ng docunents:

D1: "Text book of Polynmer Science", F.W Billneyer
2nd Edition, WIley-Interscience, Chapter 7,

D2: "The Pol yner Handbook", Edited by J. Brandrup,
E. H Imrergut, Second Edition, WIey-
| nt ersci ence, page V-14;

D3: "Principles of Polynerization", G Gdian,
MGawHi |1, 1970, Chapter 2, page 129;
D4: "Encycl opedi a of Pol ymer Sci ence and

Technol ogy", John Wley & Sons Inc., Vol. 11
1969, pages 77-78;

D5: EP- A-0 121 965; and

D6: GB- A-1 409 994,

as well as the later filed, but admtted:

2827.D Y A
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D10: Declaration of Prof. N. Grassie of 30 Septenber
1997; and

D13: Reply of 17 August 1990 to conmuni cation of
12 April 1990, filed by Shell Internationale
Research Maat schappij during the exam nation
procedure.

By an interlocutory decision, announced orally on

2 Decenber 1997 and issued in witing on 16 January
1998, the OQpposition Division held that the grounds
for opposition did not prejudice the maintenance of
the patent on the basis of the foll ow ng set of
Claims 1to 7:

Claim1l reads as foll ows:

"Pol ynmers of carbon nonoxide with ethene and propene
characterized in that

a) the polyners have a |inear structure,

b) t hey consist of units -CO(GCH,) - and units -CO
(GH) -,

C) said units -CO (GHs)- are distributed at random
points in the pol yner chains,

d) the ratio nmin lies between 0.023 and 0. 235,

wherein mand n are the average nunber of units
-CO (GHs) - and -CO (GCH,) -, respectively, and

e) the polyners are obtainable by polynerising
car bon nonoxi de, ethene and propene with the aid
of catalyst which is obtainable by reaction of a
pal | adium cobalt or nickel conpound with an
ani on of a non-hydrohal ogeni ¢ acid having a pKa
of less than 2, and with a bidentate Iigand
having the general formula RR-M R M RR', where
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M represents phosphorus, arsenic or antinony,

R, R, R® and R represent hydrocarbon groups,
and R represents a bival ent organic bridge group
containing at |east two carbon atons in the

bri dge. "

Clains 2 to 6 are dependent clains directed to
el aborations of the polyners according to Caiml.

Caim7, an independent claim is worded as foll ows:

"Process for the preparation of polynmers according to
any of clains 1-6, characterized in that the nononers
are polynerized with the aid of catalyst which is
obt ai nabl e by the reaction of a palladium cobalt or

ni ckel conpound with an ani on of a non-hydrohal ogenic
acid having a pKa of less than 2, and wth a bidentate
i gand having the general formula RIR>-M R M RR', where
M represents phosphorus, arsenic or antinony, R, R,
R® and R* represent hydrocarbon groups, and R
represents a bival ent organic bridge group containing
at least two carbon atons in the bridge."

According to that decision:

(a) As to the issues under Article 100(c) EPC, the
clainms met the requirenments of Article 123(2)
and (3) EPC.

(b) As to novelty, the subject-matter of Caim1l was
di stingui shed fromthe disclosure of D6, by the

foll ow ng features:

(1) the required mn ratio of 0.023 to 0.235
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was not disclosed; furthernore it was
significantly renoved fromthe ratio 1:1
apparently shown in D6 and, since there
was no teaching in D6 relating to

I mproved processability, based on a

pur posi ve sel ecti on;

(i) the random nature of the incorporated
t ermononer propene was not disclosed in
D6; and

(iii1) the crystalline nature of the cl ai ned
terpolynmers was al so not disclosed.

Consequently, the clainmed subject-matter was
novel .

As to inventive step, the technical problem of

i mproving the processability of ethylene/CO

pol ymers suffering from crosslinking when
processed above their nelting points, was sol ved
by providing a specific

et hyl ene( E)/ CO propyl ene(P) terpol ynmer defined
by way of a specific P.E ratio as well as of
having a crystalline structure and a random
distribution of the P units. Wilst the skilled
person confronted by the problemwould certainly
be induced to reduce the nelting point to enable
melt processing at a |lower tenperature, there
were a nunber of nethods of doing this, and he
woul d have expected a reduction of thernma
stability to be associated with the

i ncorporation by copolynerisation of propene
groups. Since, however, thermal stability was
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mai nt ai ned simultaneously with a reduction in
nmelting point in the clained polyners, the
subject-matter involved an inventive step.

On 27 January 1998 a Notice of Appeal against the
above decision was filed together with paynent of the
prescribed fee. In the Statenent of G ounds of Appeal
filed on 15 May 1998, the Appellant (Opponent) filed
el even new docunents, nunbered D18 to D28, and argued
I n substance as foll ows:

(a) It was well known, at the relevant priority
date, that alternating E/ CO polyners were highly
crystalline, and that to | ower the nelting point
of such a polyner, one needed to disrupt the
crystallinity. This was generally achieved by
i ncorporating an extra nonomeric or co-unit
randomy in a pol yner chain.

(b) The skilled person would have known that the
alternating E/ CO pol yners according to D6 were
crystalline, if only because they were discl osed
as having a certain nelting point.

(c) Contrary to the finding in the decision under
appeal, there was no common general know edge
whi ch woul d have | ed the skilled person to
expect problens of thernostability in the
repl acenent of a small amount of ethyl ene by
propyl ene units in the clainmed polyners, as was
i ndi cated by the declaration of Professor
Grassie (D10). Thus the effects of introducing
speci fic anpbunts of propene into an E/ CO pol yner
were predictable. The claimed nethod of reducing
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the nelting point was consequently obvi ous.

(d) The principle of replacing sone of the ethyl ene
units wwth other olefin units was known at the
priority date of the patent, from D6, which
showed t hat ethyl ene/ propyl ene/ CO pol yners had
been cont enpl at ed.

(e) The sel ected range of mn was arbitrary, having
been dictated by formal and not techni cal
consi derations. Nor could the single exanple
filed by the Patentee with the subm ssion of 6
Novenber 1997 support the criticality of a
"range". This was, however, the only feature
di stingui shing the cl aimed pol ynmers fromthe
state of the art (D5, D6). If novelty resided in
such a feature, it could not support an
i nventive step.

() Since it was predictable that the nelting point
woul d be | owered by replacenment of a proportion
of the ethylene units by propylene units, it
woul d be possible to devise a set of experinents
that woul d show a di fference between the
processability of E/CO and E/ P/ CO pol yners at
their respective processing tenperatures. This
was, however, predictable fromFlory theory.
Thus, the data in the patent in suit and the mn
range of 0.023 to 0.235 in Caim1l of the patent
in suit were entirely predictable.

V. The Respondent (Patentee) objected, in a subm ssion

filed on 2 Decenber 1998, to the filing, by the
Appel  ant, of a substantial nunber of new docunents

2827.D Y A
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al nost three years after the expiry of the nine nonth

opposition period, and contested their admssibility

both fromthe point of view of the inexcusability of

their

late filing and their lack of prinma facie

rel evance i n substance as foll ows:

(a)

(b)

(c)

(d)

2827.D

Since the Appellant had not contested the
findings of the decision under appeal under
Articles 123(2), 123(3) and 54 EPC, the only
issue in the appeal was that of Article 56 EPC
(inventive step).

As regards the latter issue, none of the
docunents D18 to D28, the disclosures of which
went beyond the factual framework of the case so
far, met the criteria applied by the Boards of
Appeal for the adm ssion of such docunents at

t he appeal stage, except possibly for D26, which
gave evidence for common general know edge
applied in the reasoning of the decision under
appeal .

The cl osest state of the art was D5 or D6,
nei t her of which, however, nentioned the problem
of melt processability, nelt stability or
crystallinity of the E/CO polyners. In this
connection, there were a nunber of approaches to
solving the relevant problem of which the

copol yneri sation with other nononeric units,

al t hough taught as a general principle in D1,

did not always lead to a reduction in nelting
poi nt .

Even to apply the teaching of D1 in this respect
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woul d pre-suppose a know edge that the polyners
according to D6 were crystalline. This had not
been shown to belong to the general know edge of
the skilled person.

(e) The argunents of the Appellant concerni ng what
the skilled person would expect in terns of
thermal stability on replacing a proportion of
et hyl ene by propylene units in the clained
pol yket ones were not fully supported by the
evi dence submtted. Rather, the latter indicated
that the incorporation of propene co-units would
be expected to be acconpani ed by a | oss of
thermal stability.

() The experinental evidence on file had not been
contested per se and supported the recognition

of an inventive step.

In a further subm ssion received on 24 Septenber 1999,
t he Respondent filed additional docunents, nunbered
D31 to D34, intended to highlight a long felt need and
that the commrerci al success of the clained polyners
was related to their technical features. This

subm ssion furthernore contai ned the statenent, "As
auxiliary sets of clains we herewith introduce into
the proceedings the five auxiliary sets of clains
filed on 2 Decenber 1997, during the opposition
proceedi ngs. ".

The Appellant criticised, in a submssion filed on
30 Septenber 1999, the evidential weight as well as
the rel evance of the docunments cited by the
Respondent. The subm ssion was acconpani ed by a
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graphi cal representation of the information contained
i n docunents D21 to D24.

Foll owi ng a request by the Registrar of the Board,
copies of the five sets of clains were filed on
11 Cctober 1999.

Finally, with a subm ssion received on 25 Cctober
1999, i.e. two days before the oral proceedings, the
Respondent filed two further docunents, nunbered D35
and D36, alleged to concern the Appellant's views on
the nerits of aliphatic pol yketones.

Oral proceedings were held before the Board on

27 Cctober 1999. After hearing the parties, initially
on the procedural points, firstly of the admssibility
of issues arising fromArticles 123 and 54 EPC into

t he appeal, and secondly of the adm ssibility of
certain docunments filed for the first tinme in the
appeal, the Board decided (i) that the scope of the
appeal should be restricted to issues arising under
Article 56 EPC, and (ii) that, save for docunent D26,
all the docunments filed for the first time in the
appeal (i.e. those nunbered D18 to 28, D29, D30, D31
to D34, D35 and D36) shoul d be excluded fromthe
appeal . The parties then addressed the Board on the
remai ni ng adm ssi ble issues, relying essentially on
the points already made in the witten subm ssions. In
particul ar, the questions of whether D5 and D6 nmade
avai | abl e pol yket ones which were crystalline, and

whet her the clainmed ratio mn represented a neani ngf ul
selection fromthe state of the art were discussed.

The Appel | ant requested that the decision under appea
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be set aside, and the patent in suit revoked inits
entirety.

The Respondent requested that the appeal be dism ssed
and the patent maintained on the basis of the main
request.

Reasons for the Deci sion

2.1

2827.D

The appeal is adm ssible.

Procedural matters

The primary function of an appeal, according to the
principles set out in the Enlarged Board opinion

G 10/91 (Q) EPO 1993, 420), is to give the | osing
party the chance to chall enge the decision of the
opposition division on its nerits. This presupposes
that the legal and factual franework of the
proceedi ngs does not change follow ng the issue of the
first instance decision (T 1002/92, Q) EPO 1995, 605;
Reasons, 3.4-(2); supplenenting G 10/91).

Scope of the appeal

Since the Appellant confirned, at the oral proceedings
before the Board, that the grounds of opposition of
Article 100(c) EPC and 100(a) EPC as far as the latter
related to novelty were no | onger contested, and
follow ng the above principles as far as they apply to
the |l egal framework of the proceedi ngs, these grounds
are held not to formpart of the appeal. Consequently,
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the only issue remaining to be considered is that of
I nventive step

Late-fil ed docunents

A | arge nunber of docunments was filed for the first
time in appeal, specifically the docunents nunbered
D18 to D28 filed by the Appellant with the Statenent
of Grounds of Appeal, and D29 to D30, D31 to D34 and
D35 to D36, filed by the Respondent with the

subm ssions of 1 Decenber 1998, 24 Septenber 1999 and
25 Cctober 1999, respectively.

Whilst it was argued by the Appellant at the ora
proceedi ngs that certain of these docunents, in
particular D21 to D24, had been cited in support of
argunments refuting points made for the first tine
towards the close of the proceedi ngs before the
OQpposi tion Division, and consequently did not change
the "issues" in the appeal, the evident intention to
rely on specific data in these docunents was

i ndicative that the "factual framework"”, in the sense
of T 1002/92 above, woul d be exceeded were these
docunents to be introduced into the appeal.

According to the principles set out in the latter
deci si on, such new facts evidence and argunents which
go beyond the "indication of facts, evidence and
argunents" presented in the notice of opposition
shoul d only very exceptionally be admtted to the
proceedings if such new material is prima facie highly
relevant in the sense that it is highly likely to

prej udi ce mai ntenance of the patent in suit (Reasons
for the decision, point 3.4).
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In the present case, none of the docunents appeared,
upon exam nation by the Board, to fulfil this
criterion of relevance.

Consequently, the Board deci ded to di sregard, pursuant
to Article 114(2) EPC, all the above docunents
nunbered D18 to D36, with the exception of D26, which
was relied upon by both parties and which, follow ng
the principle of "volenti non fit injuria", was

adm tted, exceptionally, to the proceedi ngs under
Article 114(1) EPC

The patent in suit; the technical problem

The patent in suit is concerned with |inear

al ternating polyners of carbon nonoxi de and

et hyl eni cal | y unsat urated conpounds, such as et hene,
whi ch have excel | ent mechani cal properties, in
particular very high strength, rigidity and i npact
resi stance (page 2, line 3 and lines to 15). Such
pol yners are known fromthe prior art, in particular
fromD5 or D6, either one of which was, by genera
consent, to be regarded as the closest state of the
art.

According to D6, there is disclosed a conpound havi ng
the formula Pd(CN);, a nethod for its preparation and
its use as a catalyst in the preparation of high

nol ecul ar wei ght copol yners of carbon nonoxide with
et hyl eni cal ly unsaturated conpounds (page 1, lines 11
to 16). Exanples of suitable such unsaturated
conmpounds are ethyl ene, propylene, butylene,
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i sobutyl ene, and pentyl ene, ethyl ene being
particularly preferred (page 1, line 77 to page 2,
line 10). Copolyners prepared by the rel evant process
have the general formula:

-[AO-(R].

wherein Ris the residue of the conpol ynerisable
conononer and n is an integer having a value of from
about 200 to 40,000 or, expressed in another way, n
has a val ue conmensurate with a total nol ecul ar wei ght
of roughly 10% to 2 x 10° (page 2, lines 11 to 19).

Furthernore, R may represent residues of different
nononers in the sane copol yner when two or nore
conononers are enpl oyed (page 2, lines 26 to 29).
Thus, if a mxture of ethylene and propyl ene were
enpl oyed, a representative idealized structura
formul a woul d be:

-[XO-GHi- (O - CH(CH) - CHy] -

wherein n has an appropriate value as noted above,
e.g. to produce a nol ecul ar weight of 10* to 2 x 10°
(page 2, lines 29 to 35).

According to a typical exanple (Exanple 3), an

et hyl ene- carbon nonoxi de copol yner is prepared using
the catalyst HPd(CN);. A white polyner nelting at about
260°C i s obtained (page 3, lines 41 to 56).

According to D5, there is provided a process for the
preparati on of polyketones by polynerizing a mxture
of CO and an al kenically unsaturated hydrocarbon in
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the presence of a Goup VIII netal catalyst containing
| i gands, which conprise hydrocarbon groups that are
bonded to an elenent fromGoup Vb (page 1, lines 1 to
5). Exanples of suitable alkenically unsaturated

hydr ocar bons are propyl ene, butyl ene-1, butyl ene-2,

I sobutyl ene, the isoneric pentenes, hexenes, octenes
and dodecenes, cycl o-octene and cycl ododecene,

et hyl ene being nost preferred (page 3, lines 16 to
19).

The pol yners obtai ned are genui ne co-pol yners which
are generally characterized by the fornmul a

[AO-Adw

wherein mis a relatively small nunber, for Exanple 1
to 6, Ais the "nmonomer"” unit which is converted into
a saturated hydrocarbon group and n a nunber of 2, 3
or nore preferably nore than 10, e.g. 3000, 6000 or

hi gher (page 6, line 30 to page 7, line 4).

| nstead of one "nononer A", there may al so be two

di fferent "nononers", e.g. ethylene and styrene,

et hyl ene and acrylic acid, ethylene and vinyl acetate,
et hyl ene and butyl ene-1, propyl ene and net hyl

net hacryl ate, butylene-1 and acrylic acid, etc.

(page 7, lines 5 to 10).

According to the exanples, CO and ethyl ene are
pol yneri sed using various catal ysts, and the pol yner
yi el d cal cul at ed.

Whil st it was acknowl edged by the Respondent at the
oral proceedings, that the pol yketone discl osed, for
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instance in D6, was in fact a crystalline high
polyner, it was disputed that either D5 or D6 nmade
this information available to the skilled reader at
the relevant priority date.

The argunent of the Appellant, that the nere fact that
t he species described were high polyners having a
certain nelting point would indicate to the skilled
reader unanbi guously that they were highly crystalline
IS not convincing to the Board, for the follow ng
reasons:

Firstly, D5 does not nmention any nelting points of the
pol yket ones produced.

Secondly D6, although referring, in Exanple 3, to a
"white polynmer nelting at about 260°C' (section 3.1,
| ast sentence, above) not only fails to use the term
"melting point” but is also unspecific, inits use of
the term "about", as to the tenperature above which
melting actually takes place.

Thus, even accepting the thesis of the Appellant,
neither D5 nor D6 contains the relevant information to
establish, on the basis of having "a certain nelting
poi nt" that the pol yketone is crystalline.

Neverthel ess, it was not disputed that, according to
Exanpl e 3 of D6, a specific ethene honopol yket one had
been prepared and isol ated. Consequently, such a
product had been nade available to the public prior to
the relevant filing date of the patent in suit. In
this connection, according to the Enlarged Board of
Appeal decision G 1/92 (QJ EPO 1993, 277), a
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commerci ally avail abl e product per se does not
inmplicitly disclose anything beyond its conposition or
i nternal structure (Reasons, point 3). Although this
statenent applied to the alleged prior use of a
product, it is considered to apply equally to a
concretely characteri sed product nade avail abl e by an
enabl i ng disclosure in a prior publication.
Crystallinity being, in the Board's view, an aspect of
the internal structure of such a product, it nust be
consi dered to have been nade avail able by the

i sol ation, according to Exanple 3 of D6, of a specific
such pol yket one. Consequently, D6 is held to disclose
a crystalline COE honopol yner.

3.5 The sane cannot, however, be said of the variant
referred to, in D6, in terns of the possibility of
using a mxture of ethylene and propyl ene, leading to
the specified "representative idealized structura
formul a" (section 3.1, |ast sentence, above), which
purports to represent a terpolyner. Al though what is
shown in the fornmula is a 2:1:1 carbon nonoxi de: et hene
(E): propene (P) terpolyner-type species, there is no
exanpl e of preparation leading to a physically
i solated or, therefore, concretely characterised
sanpl e of such a product, nor even any indication that
such a product had ever been nade using the catal yst
system according to D6. On the contrary, the use of
the conditional phrase, "if a mxture...were enployed,
a representative idealized fornmula would be..."
(enphasi s by the Board) indicates that such a product
had not, at that juncture, actually been prepared.
Consequently, the content of the passage referred to
in D6 does not anpbunt to an enabling disclosure of
such a terpol yner.

2827.D Y A
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The argunent of the Appellant in the Statenent of
Grounds of Appeal, which was repeated at the ora
proceedi ngs, that it nust be concluded fromthe
teaching of D6 that the preparation of such polyners
was possi ble using the catal yst systemdi sclosed in D6
Is not supported by the disclosure of D6, which, for

t he reasons given above, does not justify draw ng any
such conclusion. On the contrary, according to the
subm ssi on of the Respondent in D13, which was not
refuted by the Appellant, it was not possible to
prepare such a 2:1:1 product using the catal yst system
described in D6, or any other catal yst system known at
the filing date of the patent in suit (subm ssion D13,
page 3, paragraph 7).

The nore general position taken by the Appellant, that
the principle of replacing sone of the ethylene units
by other olefin units had been nmade avail abl e by D6
(section I'l11(d), above) was based on the assunption
that the skilled person would have realised that the
"representative idealised structural fornula"” in D6
was i ncorrect, and consequently interpreted it as

di scl osing the introduction of other, in particular

| ower, quantities of propene into the polyner chain,
in a random manner. This assunption is not, however,
justified, for the foll ow ng reasons:

Firstly, there is no error as such in the fornula.
Consequently, there is no reason for the skilled
reader to interpret it as neani ng sonething other than
what it says.

Secondly, the fornmula is precise and requires a ratio
of propene (P) units to ethene (E) units of 1:1. In
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particular, there is no suggestion of a variable range
of such ratios, |let alone of random i ncorporation of P

units.

Consequently, D6 fails to nmake avail able the concept,
referred to above, of introducing |ower quantities of
P units to forma randomterpol yner.

In summary, the "idealised structural formula" neither
makes available a 2:1:1 COE/ P terpolyner having a
real existence, nor a COE/ P terpolyner having a
smal | er nunber of incorporated P units, let alone a
terpolynmer in which such units are randomy

di stributed in the pol yner chains.

It follows fromthe above, that D6 cannot nake
avai | abl e any physical or chem cal property of such a
t er pol yner.

It also follows, that the range of m'n val ues cl ai ned
in the patent in suit is not the only feature

di sti ngui shing the clainmed subject-matter over D6.
Hence, the question of such a range being a

"sel ection" from D6 does not ari se.

On the contrary, each and every value of mn according
to the patent in suit (to which no objection of
I nsufficiency has been raised) corresponds to a
di screte polyner lying outside the anbit of D6.

Thus, the extent of the disclosure of the closest
state of the art for the purposes of the technica
problemis not a COE/ P terpolyner having a range of
E:P ratios, but, on the contrary, a CJO E copol yner
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melting at about 260°C, as disclosed in Exanple 3 of
D6.

It has been found, according to the patent in suit,
that the high nelting point of such CO E honopol yners
| eads to stability problens, in processing, for

i nstance, by injection noulding, which should take
place in the nolten state, and requires the materi al
to be at above 280°C, at which tenperatures it is
found to discol our and deconpose (patent
specification, page 2, lines 14 to 21). Al though
attenpts have been nade to | ower the nelting point,
for instance by chem cal reactions, such as the
conversion of part of the carbonyl groups to furan-,
pyrrol e- or thioketal groups, the thermal stability of
the polyners is reduced to such an extent that the
previ ously nentioned problemoccurs to the sane
extent, albeit now at a sonewhat | ower processing
tenperature (page 2, lines 22 to 30).

Thus the technical problemmmay be seen as the search
for a neans of inproving the processability of the
known CO E copolynmers without incurring a
correspondi ng penalty of higher thermal instability.

The sol ution proposed according to Claim1l of the
patent in suit is to lower the nelting tenperature of
t he pol yketone by replacing a proportion of the E
groups by P groups distributed at random points in the
pol ynmer chains, using a specified bidentate |Iigand
catal yst system thus forming a COE/ P terpolyner, in
which the ratio mn |lies between 0.023 and 0. 235,
wherein mand n are the average nunber of units P and
E respectively.
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It can be seen fromthe results of the illustrative
exanples of the patent in suit (Exanples 4 to 7), that
the nmelting point of a COE/ P terpol ynmer decreases
from238°C to 178°C when increasing anmounts of P units
are incorporated, corresponding to nmin values from
0.030 to 0.235 (Table, page 6), conpared with a COE
copol ynmer, which has a nelting point of 257°C

(Exanple 3). Furthernore, pressing the terpolyner of
Exanple 6 (nelting point 214°C) at 240°C for 15

m nutes resulted in a product having no gelling and no
di scol ouration (page 6, lines 19 to 21), whereas
pressi ng the honopol yner for the sane tine at 285°C
resulted in conplete gelling and a strong yell ow
colouration (page 6, lines 16 to 19).

The criticismof the Appellant, that the | owering of
the polyner nelting point would self-evidently lead to
an apparent higher thermal stability, if only because
the processing could be done at a relatively | ower
tenperatures, is beside the point, since it does not
denonstrate that the problem has not been solved. In
particular, it is evident fromthe acknow edgnent of
the prior art in the patent in suit, the accuracy of
whi ch has not been chall enged, that previous attenpts
to reduce the nelting point, although successful in
thensel ves, had led to a correspondingly increased
thermal instability, and thus to the sane |evel of
thermal degradation, albeit at the | ower processing
tenperature (patent specification, page 2, lines 22 to
30). Thus the problemis effectively solved when such
a loss of thermal stability is not experienced. It has
not been refuted that this is the case with the
exenplified pol yners.
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The argunent of the Appellant, that the polynmers of
Exanpl e 6 and Exanple 3 respectively could not
properly be conpared, since the limting viscosity
nunmber (LVN) of the terpolyner of Exanple 6, at 0.7,
was nmuch | ower than that of the copol yner of

Exanple 3, at 3.3, the latter therefore having an
intrinsically higher tendency to gel, has been
refuted, in the Board's view, by the further
experinment, filed with the Respondent's subm ssion
dated 5 Novenber 1997 (Appendix |), in which a COE
copolynmer and a COE/ P terpolynmer (mn = 0.056) of
nore closely simlar, i.e. conparable LVN were both
pressed at 30°C above their respective polynmer nelting
points, the terpolyner showng less gelling (4 wt%
than the copolyner (11 w%, even though the LVN and
hence the nol ecul ar wei ght of the terpolynmer was, at
1.7, if anything higher than that of the copol yner, at
1.1 dl/g.

The further argunent of the Appellant, that a single
such experinment could not establish the effectiveness
of the solution according to the patent in suit over
the whole range clained is, in the Board' s view,
refuted by the experinental evidence filed by the
Appel lant itself with the subm ssion of 1 Cctober
1997, according to which a COE copolyner of intrinsic
viscosity of 1.32 dl/g, when heated for 15 m nutes,
gelled to the extent of 72% whereas a COE/ P
terpolymer of intrinsic viscosity 1.46, i.e. slightly
hi gher than the honopol yner, produced only 70% ge
when heated at 255°C for 15 m nutes.

Finally, the argunent of the Appellant at the ora
proceedi ngs, that the difference in gelling was in any
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case within experinental error, was unsupported by any
evi dence, and thus anobunts to a nere assertion. This
assertion is, if anything, contradicted by the
presentation of the Appellant's own evi dence

(section 3.9.2, above), in which gelling |levels as

cl ose together as 70% and 72% are presented w t hout
any reservation as to their significance.

Even if the argunents of the Appellant had not been
refuted as indicated above, they do not in thensel ves
anmount to convincing evidence that the effects relied
upon were not obtained using the neasures formng the
sol uti on proposed according to Claim1l of the patent
in suit. Yet the onus was on the Appellant to show
this, which he has failed to do.

Consequently, it is credible to the Board that the
cl ai med neasures provide an effective solution of the
stated probl em

I nventive step

In order to determine the issue of inventive step, it
IS necessary to address the question of whether the
skilled person, wishing to inprove the processability
of a CO E honopol yner without incurring a penalty in
terns of |oss of thermal stability, would have had any
i ncentive randonly to incorporate a small quantity of
P units in the polyner chains.

The disclosure of D6 is not concerned either with
I nproving processability or with lowering nelting
points. On the contrary, it is nerely concerned with a
catalyst and its use in the preparation of various
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pol yket ones. Consequently, it cannot provide a hint to
try to lower the nelting tenperature of the

pol yket ones for any purpose, |et alone that of solving
the stated problem There is, in short, nothing in the
problemit addresses, which would "pull"” the attention
of the skilled person in the direction of solving the
stated probl em

If the attention of the skilled person were
neverthel ess, for sone other reason, to have fallen
upon the variant having a COE/ P ratio of 2:1:1
(section 3.1, above), he would not have been able to
reduce such an enbodi nent to practice with the neans
taught in D6 (section 3.5.1, |ast sentence, above).
Since, furthernore, D6 does not nake available to the
skill ed person the incorporation of a |ower quantity
of P units to forma randomterpol yner

(section 3.5.2.3, above), or indeed any physical or
chem cal property of such a terpolynmer (section 3.5.3,
above), it cannot provide a solution "push"
encouraging the skilled person to pursue an
experinmental investigation of other such variants
having a E/P ratio closer to that according to the
sol ution of the technical problem

Even if sone attenpt had been nade, using the
avai |l abl e catal yst systens, to produce a terpolyner
having a | evel of P incorporation approximting to the
1:1 ratio of EEP shown in D6, the result, according to
the unrefuted subm ssion of the Respondent in D13,
woul d have been a liquid or rubbery product which
woul d have been difficult to anal yse (subm ssion D13,

page 3, point 7).
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Consequently, the skilled person would have had no
i ncentive to pursue such an evidently futile line of
i nvesti gation.

In summary, there is neither a problem"pull” nor a
sol ution "push" in D6 towards sol ving the technica
probl em

Simlar considerations apply, a fortiori, to D5, since
this does not even nention the conbination of P and E
in a pol yketone.

Hence, the Board is unable to concur with the finding
of the decision under appeal, that "A skilled person
confronted with the problem..would certainly be

i nduced to reduce the nelting point to enable nelt
processing at a | ower tenperature" (cf. Reasons for
the decision, point 4,4). On the contrary, there is
nothing in D5 or D6 which would induce the skilled
person to try to lower the nelting point of the

pol yket ones di scl osed therein for any reason, |et

al one for the purpose of solving the stated problem

It is against this background that the rel evance of D1
to D4 and D26 is to be assessed.

According to D1, it is stated, when discussing the

ef fect of polyner structure on physical properties and
in particular crystalline nmelting point, that "In nost
cases, the substitution of nonpolar groups for
hydrogens of a polynmer chain |eads to a reduction of T,
or possibly conplete I oss of crystallinity".
Furthernore, "If the substitution is random as in
branched pol yethylene, the primary effect is a
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reduction in the size and perfection of the
crystalline regions, usually acconpani ed by a decrease
in the degree of crystallinity. The crystalline
nmelting point of polyethylene is |owered 20 to 25°C on
going fromthe linear to the branched materi al

(page 224). In addition, it is stated in relation to
the effect of copolynerisation that "Wen copol yners
are made from nononers which formcrystalline

honopol ynmers, degree of crystallinity and crystalline
nmelting point decrease as the second constituent is
added to either honopol yner" (page 227).

Not only are the general statenents it nakes sonmewhat
equi vocal , being qualified by such phrases as "In nost
cases"; and vague, since it is not stated whether
crystallinity would be sinply reduced, or destroyed

al together, but there are other factors also referred
to, such as the effect of the spacing of the polar
groups (page 222, first paragraph) and chain
flexibility (page 224, first paragraph), which also
may affect the nelting tenperature of polyners w thout
bei ng dependent on their crystallinity. In the latter
connection, furthernore, there is no reference to

pol yketones. Finally, nothing is said which indicates
how t he phenonena descri bed coul d be of significance

i n inproving processability of a polyner.

Simlar considerations apply to D2, which refers only
to nmelting point behaviour of polyethylene, and to D3,
whi ch contains only general statenents along the |lines
al ready set out in DL.

According to D4, which is concerned only with
pol yesters, different nelting point behaviour patterns
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are described, on the one hand for the replacenent, in
pol yet hyl ene terephthal ate, of a proportion of the
terepht hal ate noi ety randomy by sebacate noieties, in
which a eutectic is reached (page 77; "Random

copol yesters”) and on the other, for copolyners in

whi ch the conponent units have closely simlar

nol ecul ar geonetries, which have a nonotonic change of
nmelting points, for instance in the replacenent of
cis- by trans- 1, 4-cycl ohexanedi net hyl ene
terephthal ate (page 78; "Isonorphi smand M xed- Cryst al
Formati on").

Not only is it evident that the change in nelting
poi nt behavi our of polynmers when conononers are
substituted is variable, with no indication of any
preci se way of predicting what the outcone mght be in
any particul ar case, but, as in the cases of D1 to D3,
there is no reference to pol yketones, or any statenent
relating the presence of nononers to pol yner
processability.

Even if these docunents had given a clear nessage
concerning the effects, on crystalline nelting point,
of introducing a proportion of conononers into high
pol ymers, or had any rel evance to pol yketones, there
IS no reason why the skilled person, starting fromD5
or D6, should consult them since neither D5 nor D6
provi des any incentive to |lower the crystalline
melting points. Even if the remaining docunents were
consul ted i ndependently, they have no apparent

rel evance to the stated problem since they do not
relate the introduction of conononers to inproving
melt processability. Consequently, they do not assi st
the skilled person to the solution of the technica
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probl em

The argunent of the Appellant, that the reduction of
the crystalline nelting point consequent upon the

i ntroduction of P units was predictable as a result of
di srupting the crystallinity of the polyketone is
irrelevant, since it is based on the concept that the
skilled person starting fromD5 or D6 and faced with

t he technical problemwoul d necessarily seek to reduce
the nelting points of the pol yketones by introducing a
smal | nunber of random P units. Such a concept does
not, however, arise fromthe state of the art

(section 3.5.2.3, above). On the contrary, the

di sruption of the crystallinity of the pol yketones by
introducing P units corresponds to a consequence of
the solution of the technical problem and not to the
terms of the problemitself.

Simlarly, the argunent of the Appellant, according to
which "A skilled person would have no difficulty in
carrying out a polynerisation process using a mxture
of propyl ene and ethyl ene as an al pha-ol efin. Wen
this was done, it would have been i medi ately evident,
fromanalysis of the resulting polyner, that the
correct fornula would be a terpolyner in which -CO
CHs- units were randomy distributed al ong the pol yner
chain" (Statenment of G ounds of Appeal, page 10, first
paragraph) is based on the sanme unsupported concept,
and is consequently irrelevant.

Finally, the line of argunent relied upon by the
Appel | ant, according to which the proportion of P
units incorporated in the pol yketones, correspondi ng
to the mn values required in the patent in suit, was
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arbitrary and therefore not "crucial” to the rel evant
effect, was based on the unjustified assunption that
these values were to be regarded as a "selection” from
sonet hing al ready disclosed in D5 or D6. Not only is
this not the case (sections 3.5.4, 3.5.5, above), but
the clainmed values are effective to solve the

techni cal problem (section 3.9.6, above). The question
of whether the problem may be solved at other, non-

di scl osed values of mn is therefore irrel evant, since
t hese val ues do not belong to the state of the art.

In view of the above, the Declaration of Prof. Gassie
(D10), according to which the typical polyner chem st
woul d not have expected that such replacenent would
result in a thermally destabilising effect on the

pol ynmer (Decl aration, page 3, first paragraph) is
irrelevant, since, for the reasons given above, it has
not been shown that such replacenent woul d occur to
the typical polynmer chem st faced with the technica
probl em

The only state of the art concerned with the reduction
of the nelting points of polyketone polyners with a
viewto inproving nelt processability is that already
acknowl edged in the patent in suit (section 3.6,
above). This is concerned with "derivativising" a
proportion of the carbonyl groups, by converting them
to furan-, pyrrole, thio- or thioketal groups,

however, which results in a |loss of thermal stability
on such a scale that the sanme probl ens of
processability are still encountered, albeit at the

| ower tenperature (patent in suit, page 2, lines 22 to
30). Thus these disclosures not only offer no prospect
of solving the stated problem but the neasures they
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provide |l ead away fromits solution, since they

i nvol ve replacing the COunits, rather than the E-
units, of a polyketone, and this by a derivative which
has no evident relationship to a propene ternononer.

4.12 In summary, the solution of the stated problem does
not arise in an obvious way fromthe state of the art.
Furt hernore, the avoidance, follow ng replacenent of
some E units by P units, of a penalty of |oss of
thermal stability nust be regarded as a surprising
result. Consequently, the subject-matter of Claiml
i nvol ves an inventive step, as does the subject-matter
of the dependent Clains 2 to 6. The sane applies to
the subject-matter of independent Claim?7, since the
process is limted to preparing polyners according to
G aim1.

5. In view of the above, the nain request of the
Respondent nust be al | owed.

6. It is not, therefore, necessary further to consider
the sets of clains formng the auxiliary requests.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

2827.D
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E. Gorgmai er C. Gérardin
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