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Summary of Facts and Subm ssi ons

The nmention of the grant of European patent

No. O 313 170, entitled "Flane retardant polyner
conposition”, in respect of European patent application
No. 88 202 344.3, filed on 19 Cctober 1988 and cl ai m ng
a US priority of 22 October 1987 (US 111466) was
publ i shed on 22 March 1995 (Bulletin 95/12). Caiml
read as follows:

"Fl ame retardant polynmer conposition conprising a
linear alternating polyner of the fornula

wherein B is the noiety of an al pha-olefin of at |east
3 carbon atons polynerized through the olefinic
unsaturation, x and y being integers, the ratio of y:Xx
being no nore than 0.5, and a quantity of 2% to 30% by
wei ght, based on total conposition, of magnesium or

cal ci um carbonate as flanme-retardi ng additive."

Clainms 2 and 3 were dependent clains directed to
el aborations of the conposition according to Caiml.

1. Notice of Opposition was filed on 21 Decenber 1995 on
t he ground of |ack of inventive step. The opposition
was supported by the docunents:

D1: Katz and M| ewski, "Handbook of Fillers and
Rei nforcenents for Plastics" (1978),

pages 260/ 261;
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D2: GB-A-2 085 899;

D3: GB-A-1 398 207; and

D4: JP-A-60 248 755, considered in the formof a later
filed English translation.

The Patentee additionally introduced, with a subm ssion
filed on 6 June 1996, the docunent:

D5: J. Troitzsch, "International Plastics Flammability
Handbook" (1983), pages 45 to 46.

The Qpponent cited, in a submssion filed on
21 February 1997, three further docunents:

D6: Morrison and Boyd, "Organic Chem stry" (1977),
pages 675 to 677 and 630 to 634;

D7 Grassie and Scott, "Polyner Degradation and
Stabilisation" (1985), pages 43 to 48; and

D8: Cullis and Hirschler, "The Conbustion of Organic
Pol ymers" (1981), pages 117, 122, 149, 150.

By a decision which was given at the end of oral
proceedi ngs held on 17 April 1997, and issued in
witing on 16 July 1997, the Qpposition Division
rej ected the opposition.

According to the decision, none of D6 to D8 referred
ei ther to pol yketones, i.e. polyners having the keto
group in the polynmer chain, or to flame-retardancy.
Furthernore, D6 was a general text book of organic



2800.D

- 3 - T 0980/ 97

chem stry without any link to polyners, D7 was a
general text book dealing with thermal degradati on and
stabilisation, but not with the burning process, and D8
referred to thermal deconposition, but not to flam ng.
Consequently, these docunents, which were prim facie
not relevant to the decision, had been excluded from
the proceedings pursuant to Article 114(2) EPC

Novel ty had not been contested and was conceded.

As to inventive step, it had not been disputed that the
techni cal problem objectively arising, which was to

i ncrease the flanme retardancy of the linear alternating
pol ynmers acknow edged to be known in the patent in
suit, had been successfully solved by the

di stinguishing feature of adding 2 to 30% by wei ght of
magnesi um or cal ci um carbonate. This solution did not
arise in an obvious way fromthe state of the art,
however, because D1 taught to use cal cium carbonate in
a quantity typical for its use as a filler, which would
exceed the upper limt defined in daiml, and D2, D3
and D4 referred to polyners which were quite different
fromthe pol yketones according to the patent in suit,
and the teachings of these docunents could not be
transferred to the pol yket ones cl ai ned.

On 19 Septenber 1997, 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
13 Novenber 1997, the Appellant (Opponent) argued in
substance as foll ows:
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The Opposition Division had been wong to excl ude
D6, D7 and D8 fromthe proceedi ngs, since they
were representative of the common gener al

know edge of the person skilled in the art of

pol ymer flanme retardancy.

The use of cal cium carbonate as a flame retardant
was conmmon general know edge as evidenced by D1, a
reference text book, so that a person skilled in
the art of flane retardancy would try using such a
wel | known flame retardant in polyketones in the
expectation of success, especially since
carbonates were known to be suitable for use as
flame retardants for polyners which thermally
degraded in a simlar manner to pol yketones, such
as pol yvinyl acetate.

The sub-probl em of the anmount in which the known
flame retardant should be added was a matter of
trial and error, the skilled person wi shing in any
case to mnimse the anbunt added, since it was
known from D1 that cal cium carbonate had a

del eteri ous effect on nmechani cal properties.

The scale of flame retardancy achi eved accordi ng
to the patent in suit was a bonus effect foll ow ng
inevitably fromthe use of an obvi ous neasure.

The Statenment of G ounds of Appeal also cited the

follow ng further docunents:

D9:

N. Gassie et al., Makronol. Chem, vol. 64,
page 82 (1963); and
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D10: US-A-3 979 373,

as well as referring to further pages (81, 98, 106 and
111) of D1.

The Respondent (Patentee) objected, in a subm ssion
filed on 28 May 1998, to the introduction of new
docunents D9 and D10, as being irrelevant, and also to
the introduction of further individual pages of D1,
which he referred to as D11. The Respondent referred
for the first tinme to the docunent:

D12: Troitzsch, "International Plastics Flammbility
Handbook", Hanser 1983, page 53;

and argued substantially as foll ows:

(a) The subm ssions of the Appellant did not support
the adm ssibility of D6, D7 and D8, and their
i ntroduction was still objected to.

(b) The reasoning in the decision under appeal, on the
basis of D1 to D5 was correct.

(c) The reference by the Appellant to a "sub-probl enf
was i nappropriate, since this was the actual
probl em confronted by the patent in suit, and the
solution, which was to add | ow anpbunts of cal ci um
or magnesi um car bonate; noreover it was not
obvi ous, since the skilled person knew from D1
t hat cal ci um or magnesi um car bonate had to be
added in large quantities to get the benefit of
the diluent effect. This teaching of D1 was
confirmed by D12.
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The Appellant inforned the EPO in a letter filed on
11 August 1999, that it would not be attending the ora
proceedi ngs schedul ed for 29 Septenber 1999, and

Wi thdrew its request for oral proceedings. Instead, it
requested a decision on the witten record.

Wth a further subm ssion filed on 27 August 1999, the
Respondent filed additional experinental evidence that
magnesi um car bonate in an anmount of 20% showed a
significant flanme retardant perfornmance, and al so
referred, for the first time, to the publication:

D13: Hornsby et al., in the Proceedings of the "Flane
Ret ardants ' 94" Conference, pages 93 to 109.

Finally, in a submssion filed on 23 Septenber 1999,
the Respondent filed further pages of the docunent D8,
"The Conbustion of Organic Polyners", cited by the

Appel | ant .

Oral proceedings were held on 29 Septenber 1999. During
the oral proceedings, the Board confirned the exclusion
of docunments D6 to D8 fromthe proceedi ngs and
furthernore decided to exclude D9 to D11, as well as
the further pages of D8, fromthe proceedi ngs under
Article 114(2) EPC, but introduced D12 and D13 under
Article 114(1) EPC

The Respondent filed a new set of Clains 1 to 3 and
anended pages of description in response to an

obj ection raised by the Board, that the claimwas
indetermnate as to the ratio of pol yketone to

car bonat e, because the conposition according to Claiml1l
needed only to "conprise" the |inear alternating
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pol ymer (pol yketone) and the nagnesi um or cal ci um
carbonate, whereas the quantity of the latter was
nevert hel ess cal cul ated on the "total conposition”

Claim1l of the new set differs fromCdaim1l as granted
in that the word "conprising” in the first |ine has
been replaced by "consisting of", and in that the
phrase "based on total conposition" has been repl aced
by "based on the conposition”

Claim2 corresponds to Caim2 as granted.

Caim3 differs fromCdaim3 as granted only in that

the phrase "based on total conposition." has been

repl aced by "based on the conposition.”

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

The Respondent requested that the decision under appea
be set aside, and that the patent be maintained on the
basis of Clains 1 to 3 and the description both filed
duri ng oral proceedings.

Reasons for the Deci sion

1

2800.D

The appeal is adm ssible.

Text underlying the decision

The anended text underlying the present decision
consi sts of:
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Amended Clains 1 to 3 as filed at the oral proceedings;
and an anended description consisting of:

Amended pages 2 and 3 as filed at the oral proceedings;
and page 4 of the description as granted.

Adm ssi bility of anmendnents

The replacenent, in Caim1l, of "conprising" by
"consisting of" is supported by the exanples, in which
only the pol yketone and Ca or My carbonate are present,
and the general description on page 3 at lines 28 to
30, according to which, "The polymer conposition, in
addition to polyner and Ca or My carbonate, may

I ncor porate other conventional additives...". Thus, it
Is evident that the preferred conposition consists only
of the polymer and Ca or My carbonate. The amendnent of
"total conposition” to "the conposition” in Cains 1
and 3 is consequent upon the above anendnent.

Hence, the amended clains neet the requirenents of
Article 123(2) EPC

Furthernore, the fact that Claim1l has been limted to
a conposition consisting of only two conponents i nstead
of any nunber of conponents including two, neans that
Claim1l as anended is narrower in scope than Cdaim1l as
gr ant ed.

Consequently, the anended clains al so neet the
requi renents of Article 123(3) EPC

The anmendnents to page 2 of the description correspond
to those in Caiml. The anendnents on page 3 are
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consequential on the amendnent of Claim1l and involve
the deletion of references to additional flane
retarding materials (lines 10 to 14), since they no

| onger fall within the definition of the conposition as
defined in Caim1. The anendnent of the references to
further additives (lines 28 to 31) is to avoid the
suggestion that they formpart of the conposition as
defined in Caim1l. These anendnents do not involve
added subject-matter or result in a broadening of the
scope of Claim1l.

Consequently, the anended description also neets the
requi renents of Article 123(2) and 123(3) EPC

3.3 The anmendnent of "conprising” to "consisting of" on
both the clains and the description also neets the
requi renents of Article 84 EPCin that it reflects the
Respondent's actual contribution to the art and
contributes to a clear definition of the clained
subj ect-matter

As it enmerges fromthe argunents put forward by the
Respondent, the effect relied upon during the
proceedings is to be found in the effectiveness of
smal | amounts of cal ci uni magnesi um carbonate as a fire
retardant in specific carbonyl/al kene terpolyners. The
present wording of the clains, which now explicitly
requires such a low ratio, nakes it possible to accept
as rel evant the Respondent's argunents in relation to
fire retardancy, and hence to inventive step.

3.4 In summary, the anended text underlying the present

deci sion neets both the rel evant objection of the Board
(Section I X, second paragraph, above) and the

2800.D Y A
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requi renents of Articles 123 and 84 EPC.

Late-fil ed docunents and evi dence

Docunents D6 to D8

The Board sees no reason to differ fromthe finding, in
t he deci si on under appeal, that docunents D6 to D8
shoul d be excluded fromthe proceedings for |ack of

rel evance. The argunent of the Appellant, that they
were representative of the common general know edge of
the person skilled in the art of polyner flane
retardancy (Section IV(a), above) is not sufficient to
establish that the docunents are relevant to the case
in point. On the contrary, the absence of any direct
connection with the specific problem addressed by the
patent in suit (flame retardancy) would have |l ed the
Board al so under these circunstances to exclude these
docunents under Article 114(2) EPC. Consequently, the
Board had no reason to consider that the Qpposition

Di vi sion had exercised their discretion in an

unr easonabl e manner in excluding the docunents under
Article 114(2) EPC. It therefore confirmed the

excl usi on of these docunents fromthe proceedings.

Simlar considerations apply to the contents of
docunents D9 and D10, which relate to thernal
degradation rather than flanme retardancy. Nor does D11,
whi ch consists of further pages of D1, add anything of
significance to the docunents already in the

proceedi ngs. Consequently, the Board deci ded to excl ude
D9, D10 and D11 fromthe proceedi ngs under

Article 114(2) EPC al so.



4.4

4.5

2800.D

- 11 - T 0980/ 97

It follows fromthe exclusion of D8, for |ack of

rel evance (Section 4.1, above), that the further pages
of this docunment, filed wth the subm ssion of the
Respondent on 23 Septenber 1999, which nerely provide
background to matter already excluded as irrel evant,
shoul d, by the sane token, also be excluded for |ack of
rel evancy. Consequently, this disclosure was al so

excl uded from consi deration under Article 114(2) EPC

Docunent D12 contains further detail as to the context

i n which cal cium carbonate was regarded as capabl e of
functioning as a flane retardant. It thus suppl enents
and further enhances the relevance of D1. It is thus
considered sufficiently relevant to nerit its adm ssion
to the proceedings. It was therefore introduced by the
Board in the exercise of its discretion under

Article 114(1) EPC

Docunent D13, although itself not prior published, was
argued by the Respondent at the oral proceedings to
contain relevant information already available prior to
the relevant filing date of the patent in suit, and
furthernore to provide additional information regarding
t he behavi our of cal cium carbonate as a fire retardant
in specific systenms. To the extent that such behavi our
is relevant to understanding the argunents of the
Respondent concerning the nature of the technica

probl em the docunent is highly relevant, and was

i ntroduced by the Board in the exercise of its

di scretion under Article 114(1) EPC

The experinental evidence filed with the subm ssion of
27 August 1999 nerely provides further detail of the
procedure followed and results obtained in Exanple 2
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according to the patent in suit, the accuracy of which
has in any case not been contested. The Board had no
objection to its introduction into the proceedings. It
was therefore introduced pursuant to Article 114(1)
EPC.

The patent in suit; the technical problem

The patent in suit relates to a polyner conposition
based on a linear alternating polyner of carbon
nonoxi de and ol efinically unsaturated conpounds of
specific forrmula, hereinafter terned a "pol yket one"
(Section I, above). Such conpounds are acknow edged in
the patent in suit to belong to the state of the art
(page 2, lines 7 to 9). It has, furthernore, not been
di sputed that a di sadvantage of such pol yketones is
that they are relatively easily flammble. This is
confirmed by the "Control" exanple in the patent in
suit, in which such a polyketone has a [imting oxygen
i ndex (LO) of 18.5 to 19, which corresponds to an
ability to burn in an atnosphere deficient in oxygen
conpared with natural air.

The techni cal problem addressed by the patent in suit
is thus to provide flane retardant conpositions of such
pol yket one polyners (page 2, lines 16 to 17). The

sol uti on proposed according to Claim1l of the patent in
suit is to add 2 to 30% by weight of Ca or My

car bonate, based on the conposition, to the pol yketone.

It can be seen fromthe results of Exanple 1 of the
patent in suit, that the addition of different percents
of Ca carbonate to a pol yketone terpol ynmer prepared
from carbon nonoxi de, ethylene and propyl ene and havi ng
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alimting viscosity nunber (LVN) of 1.60, neasured at
60°C in mcresol (nelting point 219°C), is associated
with an increase in LA, from23 to 23.5 at 5% | oadi ng
of Ca carbonate, through 25.5 to 26 at 10% | oading, to
27 to 27.5 at 25% | oading, conpared with 18.5 to 19 for
a "Control" terpolyner containing no added Ca
carbonate. Furthernore, a simlar result is stated,
according to Exanple 2, to be obtai ned usi ng nmagnesi um
carbonate under simlar conditions. This is confirned
by the experinental data filed by the Respondent
(Section 4.6, above).

The fact that the "Control" pol yketone terpolyner in
Exanple 1 is different fromthe terpolyner to which Ca
carbonate had been added, in that it has a LVN of 1.83
(melting point 221°C) and has been prepared using a

di fferent catal yst, was accepted, by the Board, as
being of no significance for the validity of the
results, for the follow ng reasons. The Respondent
argued, at the oral proceedings, that LVN had no ngj or
i nfluence on LA and that the closeness of the limting
viscosity nunber - which was within experinental error
the same in both cases - was indicative of the sane
generic polynmer structure in each polyner.
Consequently, the "Control" terpolynmer was, for the
pur poses of the LA test, effectively identical with
the terpolymer to which Ca carbonate had been added.
The Board saw no reason to doubt the veracity of the
subm ssi ons thus made, and consequently concl uded that
the LO values given in Table 1 of the patent in suit
represented a fair conparison of the flaned retardant
properties with and wthout the addition of Ca
carbonate as flanme retardant.
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Furthernore, the fact that the quantities of each
nononer are not stated explicitly in either the first
or the second terpolyner exenplified in the patent in
suit was accepted as not giving rise to doubt as to
whet her such polyners fell within the scope of Claim1l,
for the foll ow ng reason. The Respondent argued, at the
oral proceedings, that the LVN val ue was indicative of
the percentage of the third nononer (propylene) and
corresponded, in the case of each of the terpolyners
exenplified, to a level of propylene in the pol yketone
of around 6 nmole% This corresponded to a value of y in
Caim1l of about 0.06, so that the exenplifed
terpolynmers both fell within the scope of Caim1l. The
Board sees no reason to doubt the accuracy of these
statenments. Consequently, it is held that the exanples
illustrate the subject-matter of Caiml.

In view of the above, the addition of the exenplified
amounts of Ca carbonate evidently confers appreciable
flame retardancy to the pol yketones.

In summary, the Board finds it credible that the
technical problemis effectively solved by the clained

nmeasur e.

Novel ty

The novelty of the subject-matter clained in the patent
in suit has not been contested. Consequently, this
subject-matter is held to be novel.
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I nventive step

In order to assess the question of inventive step, it
IS necessary to consider whether the person skilled in
the art, starting fromthe specified pol yketone

terpol ynmers, woul d have expected an appreci abl e
increase in their flame retardancy to result from
addi ng the specified anobunts of Ca or My carbonate
(Section 5.5, above).

According to D1, it is stated, "Calciumcarbonate... is
used as a cheap, inert filler in many pol yner
appl i cations. CaCO; shows significant flane retardancy

predom nantly through its diluent effect."” (page 261,

| eft columm, first sentence). The enphasis is thus on
the inert nature of Ca carbonate as a filler, which
therefore functions as a flanme retardant principally in

the sense that it does not itself burn.

This inpression is reinforced by the disclosure of D12,
according to which "Chalk, a filler which sonme al so
consider as a flane retardant, acts purely by the
diluting effect of highly filled plastics materials
reduci ng the anmount of conbustible material avail able
per unit volunme and thus reducing conbustibility. Since
chal k does not break down bel ow 900°C, fl ane-retardant
action, i.e. reaction in the tenperature range of

pl astics pyrolysis (150°C to 400°C), does not take

pl ace.” (page 53). Here, the additive is stated to act
as a flanme retardant "purely", rather than nerely
"predom nantly"” by its diluent effect.

The question thus arises as to what |evel of addition
of Ca carbonate (or My carbonate) would correspond to
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providing a "diluent" effect. Generally speaking, such
an effect would require that the carbonate had been
added in sufficiently large quantities that the
conposition as a whole had begun to take on the
character of Ca or My carbonate, rather than that of a
pol yket one.

The argunent of the Appellant, that the anount of flane
retardant which should be added was a matter of tria
and error, the skilled person wshing in any case to
mnimse the amount (Section IV(c), above), whil st
unexceptionable to the extent that it nerely rehearses
the disinclination of the skilled person to add anounts
of carbonate significantly in excess of any threshold
at which the diluent effect woul d be expected to take
effect, is irrelevant to the question of where the
skill ed person would expect this threshold to be.

The inplication of the Appellant's argunent, that the
expectation would be within the range clained in the
patent in suit is not supported by either of D1 or D12,
since neither of these docunents give quantitative
details in this respect.

Nor is it derivable fromthe remaining docunents D2, D3
and D4 considered by the decision under appeal, which
are | ess pertinent, for the reasons given in the
deci si on under appeal, which reasons have not, in the
Board's view, been refuted by the Appellant. In
particular, no convincing evidence was brought that the
mechani sm of conbustion of polyners in general was so
wel | understood at the relevant filing date of the
patent in suit, that the skilled person would have been
able to predict the quantitative effectiveness of a
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particular flanme retardant additive, |et alone that
such a parallel could be drawn fromthe vinyl acetate
pol ymer referred to, for instance in D4. Even if this
had been the case, however, the flanme resistant
additive referred to in D4, which is a basic magnesi um
carbonate, does not degrade to nagnesi um car bonate, and
consequently does not fall within the ternms of Caiml
or correspond to the solution of the stated problem

On the contrary, fromthe general considerations above,
t he expected threshold for a "diluent" effect would
inply, in the Board' s considered view, an anount of
carbonate at | east equal to that of the pol yketone,
i.e. at |least 50% by wei ght based on the conposition.
This is furthernore corroborated by the state of the
art acknow edged in the patent in suit, according to
whi ch 150 to 600 parts by wei ght of Ca carbonate are

i ncorporated in 60 to 100 parts by wei ght of

et hyl ene/ CO VA (vinyl acetate) copolyner, i.e. an
anount well in excess of 50% by wei ght of the resulting
composi tion.

In sunmary, there is nothing on the file which would
refute the position which has been consistently adopted
by the Respondent, nanely that the |evel the skilled
person woul d have regarded as a threshold for Ca
carbonate to act as a flane retardant by virtue of its
"diluent" effect, would be substantially above the

maxi num of 30% by wei ght of the conposition according
to daiml, and formng the solution of the technica
probl em according to the patent in suit.

Hence, the fact that appreciable flame retardancy is
obt ai ned by addi ng anobunts of the carbonate well bel ow
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this level nust, under the circunstances, be regarded
as a surprising result. Consequently, the solution of
t he technical problem does not arise in an obvi ous way
having regard to the state of the art. In other words,
the subject-matter of Claim1l1 of the patent in suit

i nvol ves an inventive step within the neani ng of
Article 56 EPC.

7.10 It follows fromthe above, that the subject-mtter of
dependent Clains 2 and 3 also involves an inventive
step within the nmeaning of Article 56 EPC.

O der

For these reasons it is decided that:

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

2. The case is remtted to the Opposition Division with
the order to maintain the patent on the basis of
Clains 1 to 3 and the description both filed during
oral proceedings (see Section 2, above).

The Regi strar: The Chai r man:

E. Girgmaier C. Gérardin
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