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Summary of Facts and Subm ssi ons

0155.D

The nention of the grant of European patent

No. O 390 294 entitled "Flane retardant conposition",
in respect of European patent application

No. 90 200 762.4, filed on 28 March 1990 and cl ai m ng
a GB priority of 2 May 1989 (GB 8910011) as well as a
US priority of 31 March 1989 (US 332250) was
publ i shed on 7 June 1995 (Bulletin 95/23).

Notices of Opposition were filed, respectively, by
Ceneral Electric Co., (Opponent AO), on 17 February
1996, and by BP Chemicals Limted (Opponent A1) on
7 March 1996, in each case on the ground of |ack of
inventive step (Article 100(a) EPC). The oppositions
were supported inter alia by the docunents:

D1: "Fl ame- Ret ardant Pol yneric Materials", Edited by
M Lewin et al., vol. 3, 1982;

D2: Hor nsby et al., "Mechani sm of snoke suppression
and fire retardancy in polyners containing
magnesi um hydroxide filler", Plastics and Rubber
Processing and Applications, vol. 11, No. 1,
1989, pages 45 to 51;

D4: L. R Holloway, "An introduction to Magnesi um
Hydroxi de - A Flane Retardant and Snoke
Suppressant”, PRI and BPF Joint Conference on
Fillers '86, London U. K , March 1986, Paper 22;

D6: L. Keating et al., "Magnesium Hydroxide: A
Hal ogen Free Fl ane and Snoke Suppressant for
Pol ypr opyl ene", Joint Meeting of Society of
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Pl astics Engineers and The Fire Retardant
Chem cal s Associ ation, March 1985; and

D9: M Moseman et al., "Snoke properties of highly
filled ethyl ene-propyl ene-di ene terpol ymner
rubbers”, Rubber Chem stry and Technol ogy,
vol . 51, 1978, pages 970 to 976

A further docunent:

D10: US-A-4 761 449,

whi ch was nmentioned in the patent in suit itself, was
cited by the Patentee in a subm ssion filed on
31 Cct ober 1996.

By a decision which was given at the end of oral
proceedi ngs held on 26 Novenber 1997 and issued in
witing on 4 February 1998, the Opposition Division
revoked the patent. The decision was based on a
request including two anended sets of clains, both
filed on 31 Cctober 1996, and consisting of: a first
set of Clains 1 to 10 for all designated Contracting
States except ES, and a second set of Clains 1 to 10
for the designated Contracting State ES. Claim1 of
the set for all designated Contracting States except
ES read as foll ows:

"Fl ame-r et ardant pol yner conpositions conprising a
linear alternating copol yner of carbon nonoxi de and
at | east one ethylenically unsaturated conpound, and
at least a flane-retardant quantity, being at nopst
40% mass of the total conposition, of a substance
which is able to generate, upon deconposition, a
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fl ame-retardant gaseous conpound, and which is a
metal conpound selected fromthe group of conpounds
consi sting of oxal ates and hydroxi des, which conpound
either is a basic reacting conpound or fornms a basic
reacti ng conpound upon deconposition, and has an
initial deconposition tenperature which is at | east
25°C higher than the crystalline nelting tenperature
of said polyner."

Clains 2 to 10 were dependent clains directed to
el aborations of the conpositions according to
Caim1.

Claiml of the set for the designated Contracting
State ES read as foll ows:

"Process for preparing a flanme-retardant pol yner
conposi tion which process conprises conbining a

i near alternating copolyner of carbon nonoxi de and
at | east one ethylenically unsaturated conpound, and
at least a flane-retardant quantity, being at nost
40% mass of the total conposition to be prepared, of
a substance which is able to generate, upon
deconposition, a flane-retardant gaseous conpound,
and which is a netal conpound selected fromthe group
of conpounds consi sting of oxal ates and hydr oxi des,
whi ch conpound either is a basic reacting conpound or
forms a basic reacting conpound upon deconposition,
and has an initial deconposition tenperature which is
at least 25°C higher than the crystalline nelting
tenperature of said polyner."

Claims 2 to 10 were dependent clainms directed to
el aborations of the process according to Caim1l.



0155.D

- 4 - T 0272/ 98

According to the decision, the subject-matter of
Caiml of the first set differed fromthe disclosure
of D10, which was considered to be the closest state
of the art, in that a netal conpound selected from
oxal at es and hydroxi des, which was either a basic
reacting conpound or formed a basic reacting conpound
on deconposition, was present as flane retardant
instead of an al kaline earth netal carbonate. In view
of the conparative data in the patent in suit, the
obj ective technical problem solved by the

di stingui shing feature was to provi de conpositions of
linear alternating copolyners of carbon nonoxi de and
at | east one ethylenically unsaturated conpound wth
i nproved flanme resistance. It was, however, known
fromDl, D6 and D9, that both cal ci um carbonate and
magnesi um hydr oxi de were applicable as a flane
retardant to a wi de range of unrelated polyners.
Furthernore it was evident that in all cases
magnesi um hydr oxi de was nore effective than cal ci um
carbonate, which was attributed to magnesi um

hydr oxi de being an active filler, whilst cal cium
carbonate was inert. Consequently, the skilled person
woul d expect the nore efficient flanme retardant,
magnesi um hydroxi de, to be effective in anmounts no

hi gher and even | ower than those disclosed in D10,

whi ch al ready gave good Limting Oxygen | ndices
(LAO'"s). Consequently, the part of Caim21 which
concerned netal hydroxides did not involve an
inventive step. The part of Claim21 which concerned
metal oxal ates did involve an inventive step,

however, since the relevant cited literature did not
give any indication that the flane-resistance of
polymers in general was inproved by the addition of
nmet al oxal ates i nstead of carbonates.
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A Notice of Appeal against the above decision was
filed on 11 March 1998, together with paynent of the
prescribed fee.

In the Statenent of G ounds of Appeal, which was
filed on 12 June 1998, as well as in further

subm ssions filed on 1 June 1999 and 10 Septenber
1999, respectively, the Appellant (Patentee) argued,
i n substance, as foll ows:

(a) Wilst the decision under appeal referred to the
repl acenent of cal ci um carbonate by magnesi um
hydr oxi de, the solution to the technical problem
shoul d rather be seen as the replacenent of a
carbonate noi ety according to D10 by a hydroxide
or oxalate noiety of the sanme netal. Since none
of the docunents provided such a conparison, it
coul d not be concluded that this solution was
obvi ous.

(b) Even for a solution consisting of the
repl acenent of cal ci um carbonate by magnesi um
hydr oxi de, the statenment in the decision under
appeal, that "in all cases magnesi um hydr oxi de
was nore effective than cal ci um carbonate” was
an unjustified generalisation of the state of
the art and could not be considered as a general
teaching for all polyner conpositions.
Furthernore, it was clear fromthe results in
D10 that cal ci um carbonate was an active filler
i n pol yketones. Consequently, there was no
reason for expecting its replacenent by another
active filler, such as nagnesi um hydroxi de,
woul d lead to inproved fl ane retardancy.
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(c) Quite apart fromthis, a strong prejudice
existed in the art agai nst enpl oyi ng an anount
of the flanme retardant of at nost 40% nmass. Not
| ess than six docunents taught that magnesi um
hydr oxi de needed to be used at high | oadings, D4
di sclosing 55 to 60% nmass and a further docunent
teaching to use 100 to 200 parts by wei ght per
100 parts by weight plastics material in order
to inpart flanme retardancy. Furthernore, it was
not obvious that the treated pol yketones could
be successfully nelt processed, because ketones
were known to be reactive with bases.

The Statenment of Gounds of Appeal referred for the
first tinme to two further docunents:

D12: GB-A-1 398 207; and

D13: Kirk-Q hmer, Encycl opedi a of Chem cal
Technol ogy, 3rd Edition, Volunme 10, page 351
(1980) .

It was al so acconpani ed by Additional Exanples A-H
conparing the flane retardant performance, in a

pol yket one pol ynmer, of magnesi um hydroxi de with that
of various commercially available flane retardants.

The subm ssion filed on 1 June 1999 was acconpani ed
by a passage from

D26: K. P. C Vollhardt, "Organic Chem stry",
W H Freeman & Co., New York, USA, pages 689 to
691.
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The subm ssion filed on 10 Septenber 1999 was
acconpani ed by further experinental data to enable a
conparison of the flame retardant effect of nmagnesium
hydroxi de with that of magnesi um car bonate.

Respondent | (Opponent 1) filed, in a subm ssion
filed on 5 January 1999, a general statenment that it
consi dered the grounds of opposition well founded.

Respondent 11 (QOpponent I1) referred, for the first
time, in a submssion filed on 16 Decenber 1998, to
twel ve further docunents, nunbered D14 to D25, and
argued substantially as foll ows:

(a) It was part of the common general know edge of
the skilled person that netal hydroxi des were
effective flane retardants for pol ymner
conposi tions. Consequently, by using a netal
hydroxi de as a flane retardant for a pol yketone,
the skilled person would be using a known
conmpound on the basis of its known properties to
obtain a known effect. It was not considered
that the skilled person would be conpelled to
conpare the flanme retardant properties of
conpounds havi ng the sane netal

(b) Wiilst the Appellant's formulation of the
techni cal probl em was not accepted, neverthel ess
according to D1, D6 and D9, magnesi um hydroxi de
was taught to be a better flanme retardant than
cal ci um carbonate for a range of polyneric
materials. Consequently, the skilled person
woul d expect an advantageous effect to result
from usi ng nagnesi um hydroxi de as a fl ane
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retardant for pol yketones. Any "bonus" effect
could not be used to substantiate an inventive
step, as it would have been obvious for the
skill ed person to use nmagnesi um hydroxide in the
first place.

(c) As to the quantity of magnesi um hydroxide to be
used, there were w despread teachings in the
state of the art which overl apped the
percentages required in the patent in suit, and
in any case the percentages taught in D10
corresponded to those anobunts. Consequently,
there was no prejudice in the art agai nst using
magnesi um hydroxi de in the rel evant quantities.

Wth a subm ssion received on 14 Cctober 1999, the
Appel lant filed alternative sets of clainms formng
three auxiliary requests, each request including one
set of clains for all designated Contracting States
except ES and one set for the designated Contracting
State ES.

(a) First auxiliary request

(al) "Alternative Clains | (for all designated
Contracting States except ES)"

Claiml reads as follows, with expressions
originally present in, but deleted from the
correspondi ng claimof the main request being in
[ square brackets], and newy added wording in
bol d type:

"Fl ame-r et ardant pol yner conpositions
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[conmprising] consisting of a linear alternating
copol yner of carbon nonoxi de and at | east one

et hyl enical ly unsaturated conpound, and at | east
a flane-retardant quantity, being at nost 40%
mass of the [total] conposition, of a substance
which is able to generate, upon deconposition, a
fl ame-retardant gaseous conpound, and which is a
met al conpound sel ected fromthe group of
conpounds consi sting of oxal ates and hydr oxi des,
whi ch conmpound is either a basic reacting
conmpound or forms a basic reacting conpound upon
deconposition, and has an initial deconposition
tenperature which is at |east 25°C hi gher than
the crystalline nelting tenperature of said

pol ynmer."

Clainms 2 to 10 are dependent clains identical
wth Cains 2 to 10, respectively, of the
correspondi ng set of clains of the main request,
except for editorial amendnent of Clains 4 and 5
for consistency with Caiml.

(a2) "Alternative Clainms | (for designated
Contracting State ES)"

Claiml reads as follows, with expressions
originally present in, but deleted from the
corresponding claimof the main request being in
[ square brackets], and newy added wording in
bol d type:

"Process for preparing a flanme-retardant pol yner

conposition [which process conprises conbi ni ng]
consisting of a linear alternating copol yner of

0155.D N
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car bon nmonoxi de and at | east one ethylenically
unsaturated conmpound, [and at |east a flane
retardant quantity, being at nost 40% mass of
the total conposition to be prepared, of] a
substance which is able to generate, upon
deconposition, a flane-retardant gaseous
conmpound, and which is a netal conmpound sel ected
fromthe group of conpounds consisting of

oxal ates and hydroxi des, which conmpound either
is a basic reacting conpound or fornms a basic
reacti ng conpound upon deconposition, and has an
initial deconposition tenperature which is at

| east 25°C higher than the crystalline nelting
tenperature of said polynmer, which process
conpri ses conbining the said polynmer and at

| east a flame-retardant quantity, being at nost
40% mass of the conposition to be prepared, of

t he said substance.”

Clains 2 to 10 are dependent clains identical
with Clainms 2 to 10, respectively, of the
correspondi ng set of clains of the main request,
except for editorial anmendnents in Clains 4 and
5 to provide consistency with Caiml.

Second auxiliary request

"Alternative Clainms Il (for all designated
Contracting States except ES)":

Claiml is identical with aim1 of the
correspondi ng set of clains of the main request,
except that the expression "oxal ates and
hydr oxi des” has been anended by del etion of the
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wor ds "oxal ates and".

Clainms 2 to 10 are identical with Clains 2 to
10, respectively, of the correspondi ng set of
clainms of the main request.

(b2) "Alternative Clainms Il (for designated
Contracting State ES)":

Claiml is identical with daim1 of the
correspondi ng set of clains of the main request,
except that the expression "oxal ates and
hydr oxi des” has been anended by del etion of the
wor ds "oxal ates and".

Clains 2 to 10 are identical with Clains 2 to
10, respectively, of the correspondi ng set of
clains of the main request.

(c) Third auxiliary request

(cl) "Alternative Clains IlIl (for all designated
Contracting States except ES)"

Claim1l is identical with daim1 of the
correspondi ng set of "Alternative Clains |",
except that the expression "oxal ates and
hydr oxi des" has been additionally anmended by
del etion of "oxal ates and".

Clains 2 to 10 are identical with ains 2 to

10, respectively, of the correspondi ng set of
"Alternative Clainms |".

0155.D N
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(c2) "Alternative Clainms Il (for designated
Contracting State ES)":

Caiml is identical with aim1 of the
corresponding set of "Alternative Clains |",
except that the expression "oxal ates and
hydr oxi des” has been anended by del eti on of
"oxal ates and".

Clains 2 to 10 are identical with Clains 2 to
10, respectively, of the correspondi ng set of
"Alternative Clains |I"

Wth the sanme subm ssion, the Appellant furthernore
filed a Declaration of the technical expert

Dr Troitzsch (D27), as well as two docunents
pertaining thereto (D28 and D29).

Respondent Il conplained, in a letter filed on

2 Novenber 1999, that the newly filed docunents D27,
D28 and D29 and the alternative sets of clains had

been filed too late to allow of a witten response.

Oral proceedings were held on 17 Novenber 1999, at
whi ch only the Appellant was represented, the
Respondents having inforned the Board by letters of
4 August 1999 and 11 August 1999, respectively, that
they would not attend the hearing. The Board
initially considered the adm ssibility of the further
requests, as well as of the further facts, evidence
and related argunents filed during the appeal
proceedi ngs. After hearing the Appellant, the Board
decided to admt the sets of clains constituting the
first, second and third auxiliary requests, as well
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as the Declaration of Dr Troitzsch together with its
encl osures (D27 to D29), all filed by the Appellant
on 14 Cctober 1999. It decided, however, to disregard
the following late-filed subm ssions:

(i) Docunents D12 and D13 cited for the first tine
by the Appellant with the Statenent of G ounds
of Appeal as well as D26 (passage of an ordinary
text book) cited for the first tine in the
Appel lant's subm ssion filed on 1 June 1999.

(ii1) The docunents nunbered D14 to D25, filed by
Respondent Il with the subm ssion of 16 Decenber
1998.

During the presentation of the substantive part of
its case, the Appellant filed a photocopy of a page
fromthe docunent D2, show ng a graph (Figure 2),
whi ch had been nodified to illustrate a conparison
wWth the subject-matter of the patent in suit. This
was i ntroduced into the proceedi ngs as D30.

During the oral proceedings, the Appellant, at the
Board's invitation, presented its substantive
argunents in respect of all the sets of clains
formng the main and auxiliary requests relied upon.

The final requests of the parties were as foll ows:

The Appel | ant requested that the decision under
appeal be set aside, and the patent in suit
mai nt ai ned on the basis of the clains annexed to the
deci si on under appeal (main request) or either of
claimsets |, Il and 11l filed by way of auxiliary
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requests on 14 Cct ober 1999.

Respondent | requested that the appeal be dism ssed
(letter of 5 January 1999).

Respondent |l requested (i) that the Board disregard
the Declaration of Dr Troitzsch and its encl osures,
as well as the alternative sets of clains filed with
t he subm ssion of 14 Cctober 1999 (letter of

2 Novenber 1999); and (ii) that the decision of the
Qpposition Division be upheld, i.e. that the appeal
be dism ssed (letter of 16 Decenber 1998).

for the Decision

The appeal is adm ssible.

Adm ssibility of late-filed docunents

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

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

A | arge nunber of docunents was, however, filed for
the first time in appeal, specifically (i) docunents
D12 and D13, filed by the Appellant with the

St atenent of Grounds of Appeal; (ii) docunents D14 to
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D25, filed by Respondent Il with the subm ssion of

16 Decenber 1998, and (iii) docunent D26 cited by the
Appel lant in the submssion filed on 1 June 1999, as
well as the Declaration of Dr Troitzsch (D27) and its
encl osures (D28 and D29) filed by the latter party on
14 Cctober 1999. They will be dealt with in turn.

Docunents D12 and D13

Whilst it was argued by the Appellant at the oral
proceedi ngs that D12 was crucial to refute the point,
made in the decision under appeal, that nagnesi um
hydr oxi de was shown in the prior art "in all cases"
to be a nore efficient flanme retardant than cal ci um
carbonate, it was evident that the docunent rel ated
only to a class of narrowy defined copol yners
containing acrylonitrile-vinyl chloride units, with
whi ch cal ci um carbonate is known to react, in
contrast to the polymers disclosed in the docunents
already referred to in the proceedings. It thus did
not relate to polyners of a sufficiently simlar
character to those in the docunents hitherto cited,
in the Board's view, to be capable of refuting the
poi nt at issue.

As to D13, this nerely disclosed the amount, in tons
per year, of the world production of certain
comercially avail able flane retardants, none of

whi ch, however, had any discernible relationship to
the flame retardants with which the patent in suit is
concerned. Its relevance was not apparent to the

Boar d.

Consequently, D12 and D13 were excl uded from
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consi deration under Article 114(2) EPC.

Docunments D14 to D25

The introduction of D14 to D25, filed by

Respondent Il with the subm ssion of 16 Decenber

1998, was objected to by the Appellant, principally
on the grounds of |ack of relevancy (subm ssion filed
on 1 June 1999).

On the basis of the witten subm ssions in relation
to the above docunents, the Board has concl uded that,
to the extent that their disclosures relate to that
part of the subject-matter of the patent in suit in
respect of which the decision under appeal found a

| ack of inventive step (i.e. netal hydroxides as
flame retardants), they are no nore rel evant than
those already in the proceedings. Furthernore, to the
extent that they relate to that part of the subject-
matter in respect of which the decision under appeal
was positive in that it recognised the presence of an
inventive step (netal oxalates as flane retardants),
they do not fulfil the criterion, set out in the
decision T 1002/92, referred to above, of being prim
facie highly relevant in the sense of being highly
likely to prejudice maintenance of the patent in suit
(Reasons for the decision, point 3.4).

Consequently, all these docunents were excluded from
consi deration under Article 114(2) EPC.

Docunents D26 to D29

Docunment D26 is an extract from an ordi nary textbook
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on Organic Chem stry, and concerns the reactions of
ketones with bases. It was cited to support an
argunent of the Appellant concerning the nelt
processability of the conpositions according to the
patent in suit. Not only does the issue of nelt
processability not figure in the decision under
appeal, but the document is in any case not concerned
with |inear polyketones as such. Consequently,

neither the effect relied upon nor the docunent cited
to support it are relevant to the appeal. Therefore,

t he Board has decided to exclude D26 from
consideration pursuant to Article 114(2) EPC

As regards the content of the Declaration of Troitsch
(D27), this ambunts only to new argunentation rel ated
to the case as it stands. There is no basis, in the
Board's opinion, for objecting to the introduction of
such new argunents, even when adduced at a | ate stage
of the proceedings. On the contrary, one of the

pur poses of oral proceedings is to allow a party the
opportunity better to present its original case. This
must, in the Board's view, admt of the use of new
argunents. The determ nation of another party not to
attend such oral proceedings cannot, in the Board's
view, qualify as a valid reason to confine the scope
of those proceedi ngs by suppressing such new
argunents. Consequently, there was no valid reason
for disregarding the content of D27.

The encl osure D28 which is a list of studies and
expert opinions by Dr Troitzsch fornms, in the Board's
view, part of the curriculumvitae of Dr Troitzsch,
and thus effectively fornms part of the Declaration
itself. There was equally no valid ground for
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excluding it from consideration.

The content of D29, an excerpt fromthe
"International plastics flammbility handbook"
(Hanser Verlag, 1983), by Dr Troitzsch, which is
referred to in the Declaration (paragraph 8), is
considered to relate to common general know edge,
cited in support of an argunent put forward in the
Decl aration (paragraph 8). It is not considered to go
beyond the factual franmework of the case hitherto,
since that framework al so includes such common
general know edge. Consequently, there was no valid
reason for excluding D29 from consi derati on.

In summary, D26 was excluded, but D27 to D29 adm tted
into the proceedi ngs.

Docunent D30

Docunment D30, filed by the Appellant at the oral
proceedi ngs before the Board, consisted of the
superinposition of data relating to the flane
retardancy performance of magnesi um carbonate and
hydr oxi de i n pol yket one conpositions according to the
patent in suit, illustrating previous (admtted)

subm ssions of the Appellant, on the background of a
graph in Figure 2 of D2, the latter showing the flane
retardant performance of nmagnesi um hydroxi de in other
conventional polynmers. The conparison thus presented
i nvol ved only information which was already in the
procedure, the difference lying solely in the visual
presentation. Consequently, the new presentation
anounted effectively only to further argunent. The
question of late subm ssion therefore did not arise,
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and the docunent was consequently admtted to the
pr oceedi ngs.

Adm ssibility of further experinental evidence

No objection was raised by either of the Respondents
to the further experinental data filed by the
Appel l ant, together with the Statenent of G ounds of
Appeal (additional Exanples A-H) or together with the
subm ssion on 10 Septenber 1999 (section IV, last two
sent ences, above). Consequently, they were taken into
consi deration by the Board.

Adm ssibility of further requests

Respondent |1 objected to the introduction of the
sets of clains labelled "Alternative Cains |I" to
"Alternative ains IIl", filed on 14 COctober 1999,

as being too late. These clains were, however, filed
nore than one nonth before the oral proceedings, and
furthernore involve only mnor, restrictive
amendnments such as m ght have been expected in any
case. They thus do not go beyond the franework of the
case so far. Even if, as stated in the letter of

2 Novenber 1999, the Respondent only received these
clainms three weeks before the oral proceedings, the
amendnents were of such a nature, in the Board's
view, that their allowability and significance could
be ascertai ned without undue difficulty in the tine
remai ni ng. Consequently, the Board does not regard
themas filed so late as to require a negative
exercise of its discretion in this respect.
Therefore, the sets of clainms formng the auxiliary
requests filed on 14 COctober 1999 were admtted into
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t he proceedi ngs.

Adm ssi bility of amendnents

Mai n request

This corresponds to the two sets of Clains 1 to 10
underlying the decision under appeal. No objections
were raised under Article 123(2) or (3) or Article 84
EPC to these clains by the Respondents, and none are
apparent to the Board. Consequently, the requirenents
of these Articles of the EPC are held to be net.

In this connection, however, it is necessary to
remark that aim1l of the main request (both sets of
clains) does not require any particular ratio of
nmet al hydroxi de to pol yketone, since it defines the
quantity of the latter on the basis of "the total
conposition”, the latter only "conprising" a

pol yket one and a netal hydroxide. Thus the claim
evidently covers the possibility of a relatively

| arge quantity of sonme further (possibly non-

f | ammabl e) conponent bei ng present.

This could result, at a content of netal hydroxide

of , say, 40% by wei ght based on the tota

conposition, in a loading relative to the pol yketone
well in excess of 40% by wei ght. Whilst not giving
rise, in the Board's view, to an objection of |ack of
clarity under Article 84 EPC, it neverthel ess neans
that the claimshould be interpreted as covering the
addi tion of netal hydroxide/oxalate in amounts
limtlessly greater, relative to pol yketone, than 40%
by wei ght.
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First auxiliary request ("Alternative Cains |I")

Clainms 1 to 10 (all designated States except ES)

Claim1 differs fromthe corresponding clai mof the
mai n request by the replacenent of "conprising" by
"consisting of". This limts the conpositions defined
by the claimto only two conponents, nanely the

pol yket one conponent and the flanme retardant netal
conpound conponent, together w th consequenti al
amendnent of the phrase "total conposition” to
"conposition".

There is a basis for this anendnent in the exanples,
in which only the pol yketone and the flane retardant
netal conpound are present, and in the genera
description on page 4 at lines 37 to 38, according to
whi ch "The pol yner conposition, in addition to polyner
and flame retardant conmpound, may incorporate other
conventional additives which do not detract fromthe
flame retardant character of the conposition."” Thus,
it is evident that the preferred conposition consists
only of the polynmer and the flanme retardant conpound.
Hence, the anended claimneets the requirenents of
Article 123(2) EPC

Furthernore, the fact that Caiml has been limted to
a conposition consisting of only two conponents

i nstead of any nunber of conponents including two,
neans that Caim1l as anended is narrower in scope
than Caim1l as granted. Consequently, the anended
claimal so neets the requirenents of Article 123(3)
EPC.
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Finally, the amendnent of "conprising” to "consisting

of" also neets the requirenents of Article 84 EPC in
that it reflects the Appellant's actual contribution
to the art and contributes to a clear definition of
the clainmed subject-matter. The term "consisting of",
in this connection, is considered to include the flane
retardant conpound when applied in any of its pre-
treated forns as foreseen, for instance in Clains 6 to

10.

As it enmerges fromthe argunents put forward by the
Appel l ant, the effect relied upon during the
proceedings is to be found in the inproved

ef fectiveness of the flanme retardants required
according to the patent in suit, conpared with cal ci um
or magnesi um car bonate according to D10, at a
conpar abl e | oadi ng of the pol yketone. The present
wordi ng of Caim1l, which now explicitly requires a
particular ratio of flame retardant conmpound to

pol yket one, makes it possible to accept, as rel evant,
the argunents of the Appellant in relation to relative
flame retardancy and hence inventive step.

In summary, the anended set of clains (all designated
Contracting States except ES) neets the requirenents
of Articles 123 and 84 EPC.

Clainms 1 to 10 (for designated Contracting State ES)

Simlar considerations apply to this set of clains,
since these have been anended in an anal ogous manner
to the set for all designated Contracting States
except ES.
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Consequently, this anmended set of clains equally neets
the requirenents of Articles 123 and 84 EPC, and
furthernore reflects the Appellant's actua

contri bution.

Second auxiliary request ("Alternative Cains II")

These clains (both sets) differ fromthe correspondi ng
clainms of the main request in that the alternative
"oxal ates" has been deleted. The deletion of this
alternative enbodi nent does not conprise added
subject-matter in the sense of Article 123(2) EPC
Furthernore, it involves a restriction in the scope of
the relevant claimand thus does not infringe

Article 123(3) EPC. Nor does any other objection arise
as a result of the restriction. Consequently, this
request neets the requirenents of Articles 123 and 84
EPC

Third auxiliary request (Alternative Clains [11)

These clains (both sets) represent a conbination of
the limtations introduced in both the first and
second auxiliary requests. The requirenents of
Articles 123 and 84 EPC are net for reasons anal ogous
to those given in respect of those requests.

Novel ty

The novelty of the clained subject-matter was not

di sputed and i ndeed was conceded. Consequently, the
only substantive issue remaining in the case is that
of inventive step.
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The patent in suit; the technical problem

The patent in suit is concerned with flanme retardant
conpositions conprising a linear alternating copol yner
of carbon nonoxi de and at | east one ethylenically
unsaturated conpound (i.e. a polyketone), and at | east
a flane-retardant quantity of a substance which is
able to generate, upon deconposition, a flane-

ret ardant gaseous conpound, the substance being a
nmet al oxyconpound which has an initial deconposition
tenperature at |east 25°C higher than the crystalline
nelting tenperature of the polyner (cf. Cdaim1l).

Such a conposition is known, however, fromthe state
of the art, in particular as represented by D10 which
was, by general consent, the closest state of the art.

According to D10, there is disclosed such a

conmposi tion which contains fromabout 2% to 30%
preferably 5% to 15% by wei ght, based on the total
conposition, of an alkaline earth netal carbonate

sel ected from nagnesi um car bonate and cal ci um
carbonate (Clainms 1, 2). According to an illustrative
enbodi nent, a terpolyner of carbon nonoxi de, ethylene
and propylene having a limting viscosity nunber (LVN)
of 1.60 neasured at 60°Cin mcresol, and a nelting
poi nt of 219°C, which had been bl ended with cal ci um
carbonate in anobunts of 5% 10% and 25% by wei ght
based on the total conposition, had a limting oxygen
index (LO) of 23-23.5, 25.5-26 and 27-27.5,
respectively, conpared with 18.5-19 for a contro

contai ning no cal ciumcarbonate ("Illustrative
Enbodi ment |I" and "Il lustrative Enbodi nent |1";
colum 4, line 30 to columm 5, |ine 18). According to
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a further enbodinent, simlar results were obtained
when a bl end of such a pol yner and nagnesi um car bonat e
was produced by a simlar procedure ("lllustrative
Enbodi nent 111"; colum 5, lines 20 to 26).

Conpared wth the above discl osure, the technica
problemarising is seen, in accordance with the
deci si on under appeal, as being to provide
conpositions of linear alternating copolyners of
carbon nonoxi de and at | east one ethylenically
unsat urated conpound with inproved flane retardancy

(enphasi s by the Board).

The sol ution proposed according to Claiml of the nmain
request (both sets) of the patent in suit is to

provi de, instead of the alkaline earth netal carbonate
flame retardant according to D10, at |least a flane-
retardant quantity, being at nost 40% mass of the
total conposition, of a flanme retardant conmpound

sel ected fromthe group of conpounds consisting of
nmet al oxal at es and hydroxi des, which conmpound is a
basi c reacting conpound or forns a basic reacting
conpound on deconposition.

The sol uti on proposed according to Claim1l of the
first auxiliary request (both sets) of the patent in
suit is to provide at least a flane-retardant quantity
of the sane flanme retardant conpound, being at nost
40% nmass of a conposition consisting of the pol yketone

and the flame retardant compound.
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The sol uti on proposed according to Caim1l1 of the
second auxiliary request (both sets) of the patent in
suit corresponds to that of the main request, except
that the flanme retardant conpound may no | onger be

sel ected froma group of conpounds incl udi ng oxal at es.

The sol ution proposed according to Caim1l of the
third auxiliary request (both sets) of the patent in
suit corresponds to that of the first auxiliary
request, except that the flane retardant conpound may
no | onger be selected froma group of conpounds

i ncl udi ng oxal at es.

The effectiveness of the solution will be investigated
for each request in turn.

It can be seen froma conparison of Experinents 9 or
11 with Experinent 7 of Exanple X of the patent in
suit, that the presence, in a pol yketone terpolyner,

of magnesi um hydroxi de at a | evel of 20% by wei ght,
based on the conposition, provided a LO of 32.5 or
30.5, respectively, conpared with 22.5 for a simlar
anount of cal cium carbonate (Table I1). The val ue of
LA for such a terpolyner without the addition of any
such conmpound was 19 (Table I). Thus the difference in
LA, corresponding to the increase in flame
retardancy, conpared with an untreated contro

pol yket one terpolyner, is about 11 units for magnesi um
hydr oxi de at the stated level, conpared with 3 units
for a simlar |level of calciumcarbonate addition.

The results of replaci ng nmagnesi um carbonate in
accordance with D10 by magnesi um hydroxi de at a
simlar additive |level can be elucidated in the |ight
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of the "Further Experinental Data" filed by the

Appel  ant on 10 Septenber 1999, which have not been
chal l enged as to their accuracy. According to the
latter, the LO for the addition of nmagnesi um
carbonate at 20% by wei ght of the total conposition of
a pol yketone terpolyner, is 27.6 conpared with 21 for
the untreated polynmer. This corresponds to an increase
in LO, consequent upon addi ng magnesi um car bonate, of
6.6 units. Reference to Exanple VII (Table I) or
Experinent 9 of Exanple X (Table I1) according to the
patent in suit shows, furthernore, that a simlar

| oadi ng of magnesi um hydr oxi de according to the patent
in suit |eads, conpared with the untreated polyner, to
an increase in LA of about 11 units.

Consequently, it is evident that the extent of flane
retardancy is very substantially inproved - indeed it
is practically doubled - using a cal cium hydroxi de or
magnesi um hydr oxi de fl anme retardant according to the
patent in suit, rather than cal cium carbonate or
magnesi um car bonate, respectively, according to the
cl osest state of the art.

Simlar conclusions may be drawn in relation to the
use of a netal oxalate, fromthe results of using
cal cium oxal ate at a |l evel of 20% by wei ght of the
pol yket one conposition. This gives a LO of 29,
conpared with 19 for the untreated pol yner

(Exanple VI, Table I).

Whi | st Respondent 1l indicated that it rejected the
statenent of probl em adopted (section VI(b), above),
whi ch corresponds to that fornulated in the decision
under appeal, it did not directly challenge the
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accuracy of the experinental data supplied by the
Appel | ant, whether in the patent specification itself,
or in its subsequent subm ssions. These data
denonstrate, however, an inprovenent in flane
retardancy, at conparable | oading, of netal hydroxides
and netal oxal ates over the correspondi ng net al
carbonat es, which represents a consi derabl e technica
advant age over D10. Consequently, the Board sees no
reason to resile fromthe fornulation of the technica
problemin terns of an "inprovenent” in flane
retardancy, or, therefore, to relegate the observed

i nprovenent in flanme retardancy to a nere "bonus
effect”.

As to the requirenent on the solution inposed by the
Appel lant, that it involve the replacenent of a
carbonate according to D10 by a hydroxi de of the sane
netal (section IV(a), above), whilst it is of course
necessary that the relevant effect is obtained even
when the netal used is the sane as that in the prior
art flanme retardant, the Board sees no justification
for fornmulating the solution in such narrow terns,
because Claim1l of the patent in suit contains no such
limtation. Quite to the contrary, the nature of the
metal in the hydroxide or oxalate is |eft unspecified.
The effectiveness of such a solution has, however, in
the Board' s view, been adequately denonstrated by the
data already on file, even when the netal is the sane.

In summary, the Board finds it credible that the
application of the relevant flane retardant conpounds
(hydroxi de or oxal ate) at |loadings relative to

pol yket one conparable with to those set out in D10
results in an inproved | evel of flanme retardancy.
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Consequently, it is credible to the Board that the
measures clainmed in each of the main and first, second
and third auxiliary requests provides an effective

sol ution of the technical problem

I nventive step

Whilst it was not disputed that the use of the flane
retardant nmetal conpounds according to the patent in
suit resulted in an inprovenent in the flane
retardancy of a pol yketone, conpared with the use, at
simlar |oadings, of calciumor nagnesium carbonate
according to D10 (section 7.1, etc., above),
nevert hel ess the significance for and, nore
particularly, the predictability by the skilled
person, of such an increase in flane retardancy was a
matter of disagreenent between the Appellant and the
Respondents. It is the task of the Board, in
determining the issue of inventive step, to ascertain
to what extent the observed increase was indeed

predi ctabl e and therefore obvious. It will be
necessary to deal with each of the rel evant requests
in turn.

Mai n request

In practice, the relevant question boils down to
whet her the skilled person, starting from D10, woul d
have expected that replacing cal ciumcarbonate by a
net al hydr oxi de such as cal ci um or magnesi um

hydr oxi de, or by a nmetal oxalate, in an amount up to
40% by wei ght based on the entire conposition would

|l ead to an i nproved flane retardant perfornance.
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There is no suggestion to make such a replacenent in
D10 itself, since the latter teaching is exclusively
concerned wth the carbonates thenselves (Claim1l).
There is thus no basis in the teaching of D10 itself
for the skilled person to expect any particul ar |evel
of flame retardant perfornmance froman additive other
t han the cal ci um and magnesi um car bonates specifically
di scl osed in this respect.

The essence of the Respondents' case relied upon a
general teaching, derivable from other docunents in
the proceedings, in particular D1, D6 and D9, that
magnesi um hydr oxi de was a better flanme retardant than
cal ci um carbonate, at conparable |oadings, in a w de
vari ety of conventional polyner systens other than
pol yket ones.

It is certainly true that, according to D1, in a
conparison of fillers added, at a | evel of 53% by

wei ght, to a styrene-butadi ene rubber (SBR) foam the
follow ng results were obtained in ternms of oxygen

I ndex:

Filler o
None 18.5
CaCo; 18.5
A (OH) 24.0
My(CH) - 24.0

(page 59, Table 10 in conjunction wth first ful
par agr aph).

Thus, it is evident that nagnesi um hydroxi de provi ded
an increase in LA of 5.5 points, conpared with
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cal ci um carbonate, which provided no LO increase at
all, over that of the untreated SBR foam

A li ke conclusion can be reached fromthe disclosure
of D6 in relation to the addition of fillers to

pol ypropyl ene (PP), since magnesi um hydroxi de, at a

| oadi ng of 60% by wei ght achi eved the nmaxi num | evel of
flame retardancy "V 0", according to the Underwiter's
Laboratory "UL V O test, whereas cal ci um carbonate
did not result in a conplete flane retardancy, the
performance only reaching the level ternmed "V 1", at a
correspondi ngly high | oadi ng (page 131, Table 2).

Finally, a simlar pattern of performance is evident
from DO, according to which the presence of various
fillers, at a | evel of 64% by weight in EPDM rubber
gave the follow ng results:

Filler LA
My(OH) - 34.0
A (OH) 31.0
Soft clay 25
CaCG; 21

(page 974, Table I1I1).

Wil st the LA of the untreated host polyner is not
stated in D9, it is nevertheless evident that the
presence of magnesi um hydroxi de gives a hi gher val ue
of the LA than does cal ci um carbonate.

The evidently higher flanme retardant efficiency of
magnesi um hydr oxi de conpared w th cal ci um car bonat e,
at conparabl e | oadings, in the above cl asses of



8.1.3.1

8.1.3.2

8.1.4

8.1.5

0155.D

- 32 - T 0272/ 98

pol ynmers, is reflected, in D1, in a correspondi ngly
different categorisation of the two fillers.

In this connection, it is stated in D1 that cal cium
carbonate belongs to a category of fillers which are
ternmed "inert", and which act by a diluting and heat
absorbing effect. Such fillers usually give only
mar gi nal i nprovenents in flane resistance, unless
present at very high concentrations (page 56, sub-
paragraph 3.2.1.1, section a).

In contrast, magnesi um hydroxide is attributed to the
category of "active" fillers, which not only serve the
sane diluent and heat absorption functions, but also
absorb nore heat per unit weight through endot her nal
processes such as dehydration or calcination (page 57,
sub-paragraph 3.2.1.1, section b).

The additional flanme retardant efficiency of magnesi um
hydroxide is attributed to its capability, not shared
by cal ci um carbonate, of deconposing endothermcally
with | oss of water at about 300°C (page 59, first ful
par agr aph).

Cl oser examnation of the flanme retardant perfornmance
of cal cium carbonate i n pol yketones according to D10,
however, indicates that the addition of calcium
carbonate at a level of 25% by weight to a pol yket one
can produce an increase in LO of 8 to 9 units
conpared with the untreated polyner (colum 5,

Table I'). When added to a styrene-butadi ene (SBR) foam
rubber at a |evel of 53% by weight, as taught in D1,
however, cal cium carbonate nmakes no di fference at al

to the Oxygen Index (section 8.1.2.1, above). These
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results are not inconsistent with those in D6 and D9
(sections 8.1.2.2 and 8.1.2.3, above).

In summary, the use of calciumcarbonate as a flane
retardant in a polyketone results in a greater
increase in LO, at less than half the | oading, than
that taught in D1, D6 or DO, for its addition to other

pol yners.

Such a quantumleap in flanme retardant efficiency when
added to a pol yketone can hardly be regarded as
conpatible with the categorisation of cal cium
carbonate as an "inert" filler as described in D1
(section 8.1.3.1, above). Yet D10, the source of this
further elucidation of the flame retardant behavi our
of cal cium and nmagnesi um carbonates, is a closer state
of the art than any of D1, D6 or D9, since it is the
only state of the art under consideration which
relates to |linear polyketones. Consequently, the

i nformation contained in D1, D6 and D9 regarding the
flame retardant performance of these additives in
various other polyners is evidently not a valid guide
to its behaviour in a |inear polyketone.

On the contrary, the skilled person, review ng the
relative flane retardant perfornmance of cal ci um
carbonate as between the cl osest state of the art D10
and the renmai nder of the state of the art relating to
t he ot her polynmers, would conclude that there was a

di scontinuity in its flame retardant behavi our between
the teachings of D1, D6 and D9 on the one hand and
that of D10 on the other.

It is not permssible, in the Board' s view, to assune
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that the skilled person would ignore such a glaring

di scontinuity and rely instead on the pattern of

behavi our derivable fromthe teachings of D1, D6 and
D9 al one, since to do so would be to ignore the

cl osest state of the art in favour of sonething nore
renote. Consequently, the further elucidation of flane
retardant behavi our nmade avail able by D10 nust prevai
over the conflicting picture presented by D1, D6 and
DO.

In the light of the above, it nust be concl uded that
the flanme retardant perfornmance of cal ci um carbonate
in a pol yketone as reported in D10 is indicative of a
di fferent, and indeed "active" role, such as that

whi ch had hitherto been attributed to nmagnesi um
hydr oxi de, despite inability of cal cium carbonate
endothermal |y to deconpose with | oss of water
(section 8.1.4, above).

Furthernore, the flanme retardant perfornmnce of
magnesi um hydr oxi de, when added to vari ous
comercially avail able polyners, in particular

pol yphenyl ene oxi de (PPO), acrylonitrile-butadiene
styrene (ABS) terpolyner, polypropylene (PP) or

pol ybutyl ene terephthalate (PBT) is illustrated in D2.
According to the latter, in particular the graph shown
in Figure 2 (page 46), it is evident that the change
of LA brought about by addi ng nagnesi um hydroxi de at
a concentration of 25%is, with the exception of PPO
whi ch possesses consi derabl e i nherent flane retardancy
of its own, about 3 units. This is, however, about

hal f that reported in D10 for the addition of calcium
carbonate, at a simlar |oading, to a polyketone
(section 8.1.5, above).
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Consequently, it is evident that, when the flane
retardant performance of cal cium carbonate in a

pol yket one according to D10 is superinposed on that of
magnesi um hydroxide in a variety of other conventiona
pol ynmers as set out in D2, the effectiveness of

cal ci um carbonate, at a conparable |loading, is the
same or better than that of magnesi um hydroxi de.

In summary, the disclosure of D2 corroborates the
finding that cal cium carbonate functions as an
"active" flame retardant filler in a pol yketone
according to D10, and not as an "inert filler" as

m ght have been concluded fromthe teachings of D1, D6
and D9.

It follows fromthe above, that there is no evidentia
basis in the relevant state of the art for expecting
t hat magnesi um hydroxide will have an inproved fl ane

retardant efficiency conpared with cal ci um carbonate
when applied in a pol yketone system

Thus, whilst the skilled person m ght specul ate, or

i ndeed even hope, that magnesi um hydroxi de m ght be a
better flane retardant for pol yketones than cal ci um
carbonate, he would not have a basis for expecting
such an additional benefit, at |east insofar as the
two flanme retardants were used in conparabl e | oadi ngs
relative to the pol yketone pol yner.

In this connection, however, it is necessary to recal
that Caim1l (both sets) of the main request does not
require any particular ratio of nmetal hydroxide to

pol yketone, since it defines the quantity of the netal
hydr oxi de as being "at nost 40% nmass of the total
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conposition”, the latter only "conprising" a

pol yket one and a netal hydroxide. Thus, it is not
limted to a "conparable"” |oading, relative pol yket one
in the sense referred to above. On the contrary, it
evidently covers the possibility, in the case of a
relatively large quantity of sone further (possibly
non- f | ammabl €) conponent bei ng present (section 5.1.1,
above), of the addition of netal hydroxide/oxalate in
amounts limtlessly greater, relative to pol yketone,
than 40% by wei ght (section 5.1.2, above).

The maxi mum | oadi ng of carbonate relative to

pol yket one according to D10 is, however, 30% by

wei ght (section 7.1, above). Hence, in a case where
magnesi um hydr oxi de was added in an anmount, relative
to pol yketone, substantially higher than this maxi num
| oading, it would be expected to function as a flane
retardant sinply by dilution. It follows that,

regardl ess of its flame retardant efficiency relative
to cal cium carbonate in a pol yketone, the flanme
retardant effect of the magnesi um hydroxi de woul d, at
sone point, inevitably begin to outweigh the effect
achievable with the nore |imted anpbunt of cal ci um
car bonat e.

At such a point, noreover, the skilled person would
have a justifiable expectation that the flane
retardant effect of the magnesi um hydroxi de woul d
finally exceed that of the cal ci um carbonate.

Thus, to the extent that the terns of the solution of
the stated problem cover the addition of netal

hydroxide in anmounts limtlessly greater, relative to
t he pol yketone, than the anobunt of cal cium carbonate
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di scl osed in D10, the solution of the technical
problemas set out in Caiml of the nmain request
(both sets of clains) nust be regarded as covering an
enbodi nent which arises in an obvious way fromthe
state of the art.

Consequently, the main request mnmust be rejected.

First auxiliary request ("Alternative Clains |")

The restriction of solution of the technical problem
in respect of aim1l (both sets of clains), conpared
with that of the main request, neans that there is an
explicitly limted maxi mum | oadi ng of netal

hydr oxi de/ oxal ate flane retardant conpound relative
to the pol yketone (sections 5.2.1, etc. and 5. 2. 2,
above). This maxi mum | oadi ng, at 40% by wei ght of the
pol yket one and the flane retardant conpound, whil st
adm ttedly sonmewhat hi gher than the maxi num of 30% by
wei ght maxi mum di scl osed in D10, is stil
substantially | ower than the 50 to 60% by wei ght
reported in, say D2, as necessary to give adequate
fire retardance in other, conventional polyners

(page 46, section 3.1), and in any case contrastingly
| ower than the unrestricted ceiling covered by the
main request. The limt of 40%is not such, in the
Board's view, as to destroy the validity of the
conparison in terns of a "conparable | oading" to that
di scl osed in D10.

The argunent of the Respondents, that a conparable

| evel of |oading was taught in relation to calciumor
magnesi um carbonate in D10 itself is not convincing,
since there is no suggestion in D10 that the | oadings
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taught are applicable to any other flame retardant
than the specified al kaline earth netal carbonates
(section 8.1.1, above).

Since, furthernore, the reservation nade in respect
of the main request (section 8.1.16) does not apply
in the present case, the remainder of the finding in
relation to the main request, nanely that there was
no basis in the state of the art for the skilled
person to expect the inproved flanme retardancy
actual |y observed when replacing the cal ciumor
magnesi um car bonate flanme retardant by a conparabl e
| oadi ng of netal hydroxide applies fully in the
present case (cf. sections 8.1.1 to 8.1.15, above).
Consequently, the solution of the technical problem
as far as it concerns replacenent of a carbonate
according to D10 by a netal hydroxide, does not arise
in an obvious way fromthe state of the art.

As far as the solution concerns the use of a netal
oxal ate, furthernore, there is nothing in any of the
state of the art on file suggesting that such an
oxal ate woul d be an advant ageous repl acenent for
cal ci um or magnesi um car bonate accordi ng to D10.
Consequently, and a fortiori, the solution of the
technical problemas far as it applies to the netal
oxal ates does not arise in an obvious way fromthe
state of the art.

On the contrary, the very large increase in flane
ret ardancy observed according to the experinental
data relating to the patent in suit for both

hydr oxi de and oxal ate nust be regarded as a
surprising effect.
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Consequently, the subject-matter of Caim1l (both
sets) involves an inventive step in the sense of
Article 56 EPC.

It follows subject-matter of dependent Clains 2 to 10
(both sets) also involves an inventive step.

Consequently, the first auxiliary request ("Auxiliary
Clainms I") in both sets of clains is allowable.

8.3 It is thus not necessary for the Board further to
consider the remaining auxiliary requests of the

Appel | ant .

O der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The main request is refused.
3. The case is remtted to the Opposition Division with

the order to maintain the patent with the sets of
clainms specified as "Alternative Clainms 1" i.e.
Clains 1 to 10 for all designated Contracting States
except ES, and Clains 1 to 10 for the designated
Contracting State ES and after any consequenti al
amendnent of the description.

The Regi strar: The Chai r man:

0155.D



- 40 - T 0272/ 98

E. Gorgmai er C. Gérardin
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