BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnen and Menbers
(O [X] To Chairnen

DECI SI1 ON

of 21 Decenber 1999

Case Nunber: T 0555/97 - 3.3.3
Appl i cati on Nunber: 87309156. 5
Publ i cati on Nunber: 0264290
| PC. Co8L 67/ 02
Language of the proceedings: EN
Title of invention:
Conposition for injection noul ding
Pat ent ee:
POLYPLASTICS CO. LTD.
Opponent :
Toray Industries, Inc.
Ni ppon Petrochem cal Co. Ltd.
Headwor d:
Rel evant | egal provisions:
EPC Art. 123(2), 54, 56
Keywor d:
"Amendnents - added subject-matter (no)"
"Novelty - inplicit disclosure (no)"

"I nventive step -
the prior art"

physi cal

Deci sions cited:

EPA Form 3030 10. 93

characteristics not

considered in



Cat chwor d:

EPA Form 3030 10. 93



)

Européaisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunmber: T 0555/97 - 3.3.3

of the

Appel | ant ;
(Qpponent 01)

Represent ati ve:

Q her party:
(Qpponent 02)

Represent ati ve:

Appel I ant ;
(Proprietor of the patent)

Represent ati ve:

Deci si on under appeal :

DECI S1 ON
Techni cal Board of Appeal 3.3.3
of 21 Decenber 1999

Toray | ndustries, Inc.
8-1, Mhama 1-chone
Ur ayasu

Chiba 279 (JP)

Kador & Part ner
Cor nel i ussstrasse 15
D- 80469 Minchen (DE)

Ni ppon Petrochem cal Co., Ltd.
3-1, 1-chone

Uchi sai wai cho, Chi yoda-ku
Tokyo (JP)

Smaggasgal e, Gllian Hel en (GB)
OLSWANG

90 Long Acre

London WC2E 9TT  (GB)

POLYPLASTI CS CO. LTD.
30 Azuchi machi 2-chone
Hi gashi - ku

Csaka- shi (JP)

WP. THOWSON & CO

East cheap House

Central Approach

Let chworth

Hertfordshire S& 3DS (GB)

Interlocutory decision of the Qpposition Division
of the European Patent O fice posted 27 March
1997 concerning nai nt enance of European patent
No. 0 264 290 in amended form



Conposition of the Board:

Chai r man: C. Gérardin

Menber s: B. ter Laan
J.-C. De Preter



- 1- T 0555/ 97

Summary of Facts and Subm ssi ons

0684. D

Mention of the grant of European patent No. 0 264 290
in respect of European patent application

No. 87 309 156.5, filed on 16 Cctober 1987, claimng
priority froman earlier application in Japan
(247097/86 of 17 Cctober 1986), was published on

26 January 1994 on the basis of six clains, Claiml
readi ng:

"A resin conposition characterised in that it
conprises 40 to 80 percent by weight of a
thernmotropic, liquid crystalline polyester capabl e of
exhi biting anisotropismin the nolten state and
havi ng a wei ght -average nol ecul ar wei ght of 2,000 to
200,000 and 20 to 60 percent by weight of a fibrous
mat eri al having a tensile nodulus of not |ess than

6, 000 kg/ M2, and after m xi ng, a wei ght-average

l ength of 0.15 to 0.60 nm and an aspect ratio of not
| ess than 10."

Clains 2 to 6 referred to preferred enbodi nents of
t he conposition according to Claima1.

On 24 Cctober 1994 and on 26 Cctober 1994 two Noti ces
of Opposition against the granted patent were fil ed,
in which the revocation of the patent in its entirety
was requested on the grounds set out in

Article 100(a) EPC.

The oppositions were, inter alia, supported by the
fol |l ow ng docunents:

D1: Journal of Material Science, 21 (8), August
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1986, p. 2889-2900,

D4: Plastics, vol. 37(3), March 1986, p. 103-110
(partial translation of pages 106 and 107),

D13: GB-A-2 167 513 and

D15: Partial English translation of Polyner Digest,
vol. 38, No. 2, February 1986, p. 37-56),

the last two having been subm tted outside the
opposition period pursuant to Article 99(1) EPC

By a decision issued in witing on 27 March 1997, the
Qpposition Division held that the grounds for
opposition did not prejudice the maintenance of the
patent in an anended form corresponding to the second
auxiliary request, Claim1l reading:

"A resin conposition characterised in that it
conprises 40 to 80 percent by weight of a
thernotropic, liquid crystalline polyester capabl e of
exhi biting anisotropismin the nolten state and
havi ng a wei ght - average nol ecul ar wei ght of 2,000 to
200, 000 and 20 to 60 percent by wei ght of carbon
fibre having a tensile nodulus of not |ess than
6,000 kg nm?, and after m xing, a weight-average

Il ength of 0.40 to 0.60 mm and an aspect ratio of not
| ess than 10."

The Opposition Division held that

(a) In view of their relevance, the late filed
docunments D13 and D15 should be admtted into
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(c)

(d)
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t he proceedi ngs.

Regarding the formal requirenments, the main
request and first auxiliary request did not
conply with Articles 83 and 84 EPC, since an
essential feature was not disclosed in a manner
sufficiently clear and conplete to achieve the
object of the invention. Mreover, the first
auxiliary request did not satisfy the

requi renents of Article 123(2) EPC. Therefore,
t hose requests were not all owabl e.

By contrast, the second auxiliary request
fulfilled the requirenents of Articles 83, 84,
123(2) and 123(3) EPC.

As regards novelty, none of the cited docunents
di scl osed wei ght average fibre | engths. D13
referred to nunber average glass fibre |engths
of 0.1 to 1.0 nm D15 disclosed a carbon fibre
filled polyester with the desired | ow noul di ng
shri nkage val ues. Therefore, it was doubtfu
that the claimed weight average fibre | ength
range was di sclosed by any of the cited
docunents. In such a case, the novelty of the
cl ai med subject-matter should be recognized.

Regardi ng inventive step, D15 was considered to
be the cl osest docunent. The problemto be

sol ved was seen as finding an alternative resin
conposition, which object was achi eved. Since it
was not obvious fromthe other cited docunents,

in particular D13 and D1, that varying the

wei ght average fibre length would lead to a
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pol yester perform ng equally well as that
described in D15, the subject-matter clained in
the second auxiliary request involved an

i nventive step.

On 14 May 1997 Opponent | | odged an appeal agai nst
t he above decision and paid the prescribed fee

si mul taneously. The Statenent of G ounds of Appeal
was filed on 24 July 1997. In a subm ssion dated
7 January 1998, reference was nmade to a further
docunent which had not previously been cited.

On 4 June 1997 the Proprietor also | odged an appeal
agai nst the above decision and paid the prescribed
fee sinultaneously. The Statenment of G ounds of
Appeal , which contained a set of five clains as the
new mai n request, was filed on 25 July 1997. Cdaiml
r eads:

"A resin conposition characterised in that it
conprises 40 to 80 percent by weight of a
thernotropic, liquid crystalline polyester capabl e of
exhi biting anisotropismin the nolten state and
havi ng a wei ght - average nol ecul ar wei ght of 2,000 to
200, 000 and 20 to 60 percent by wei ght of carbon
fibre having a tensile nodulus of not |ess than
6,000 kg nm?, and after m xing, a weight-average
length of 0.20 to 0.60 mm and an aspect ratio of not
| ess than 10."

Claims 2 to 5 referred to preferred enbodi nents of
the conposition according to Claiml.

Qpponent 11 did not file an appeal but availed itself
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of the opportunity to cormment by a letter dated
27 July 1998.

Oral proceedi ngs before the Board were held on

21 Decenber 1999. Qpponent Il, as a party to the
proceedi ngs as of right (Article 117 EPC), had been
duly summoned to the hearing but infornmed the EPO by
letter of 3 Decenber 1999 that it would not attend

t he oral proceedings.

The argunents of the Opponents can be summari zed as
fol | ows:

(a) According to Opponent |, the docunent cited for
the first time with its letter of 7 January 1998
was not only relevant for the issue of novelty,
but al so provided an adequate basis for an
objection of insufficient disclosure. The latter
objection, raised for the first tinme during the
oral proceedings, was wthdrawn after the
Proprietor's protests.

(b) The clainms of the new main request did not
conply with Article 123(2) EPC, since the
conbination of fibre material and fibre |length
was not disclosed in the original application.
During the oral proceedings the objection
concerned the incorporation in Claiml of only
part of the subject-matter of Claim2 as
gr ant ed.

(c) The resin conposition as defined in Caim1l was
not novel in view of the disclosures of D1, D13
and D15.
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(d)
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D1 disclosed all features of the subject-matter
now cl ainmed, partially explicitly, partially
inplicitly. The polyester, its nolecul ar wei ght
and its amobunts as well as the presence of gl ass
or carbon fibres and their nunber average |ength
were explicitly nmentioned. The tensile nodul us
of the fibre was inplicit in the material used
and the aspect ratio was inplied by the length
and di aneter data. The wei ght average | ength of
the glass fibres could be calculated fromthe
nunber average length on the basis of the length
di stribution curves also given in Dl. Since the
use of both glass fibres and carbon fibres was
nmenti oned, these fibres could be considered

equi valent, so that the calculations for the
glass fibres were also valid for carbon fibres.

The sane reasoni ng was used regarding D13, which
specifically nmentioned conpositions containing
fibrous material having a nunber average |ength
that anmounted to a weight average fibre I ength
of at least 0.4 mm which was within the

requi red range.

D15 al so disclosed all clained features, since
the fibre length could be deduced fromthe
val ues given for the nould shrinkage.

As regards inventive step, the problens
addressed in the patent in suit concerned
moul di ng shrinkage and |inear expansion of

i njection nmoul ded products. Starting from D13,
this docunent disclosed the use of glass fibres
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of a nunber average | ength which, when
recal cul ated, would fall within the range of

wei ght average fibre |l ength now required. Since
D13, like D1, also nentioned carbon fibres as
bei ng equivalent to glass fibres, the skilled
person woul d have consi dered usi ng carbon fibres
instead of glass fibres, and thus arrive at the
presently clainmed subject-matter.

Starting from D15, the sane |ine of reasoni ng was
foll owed. D15 referred to the problemof nould
shri nkage and di sclosed glass fibres with a |ength
falling within the range now required. In the
light of D13 and D1 it would have been obvious to
use carbon fibres instead of glass fibres.

Furthernore, in D4, which disclosed the nould
shrinkage in relation to glass fibre length, the
skilled person would find an incentive to consider
fibre length in order to inprove noul di ng

shri nkage.

Moreover, the selection of a specific fibre length
was not associated with particul ar benefici al
effects. The graphs upon which the Proprietor had
based this assertion, were flawed and coul d not
serve as evidence of such an effect. This was
confirnmed by the nunerous changes in the required
| ength range during the whol e opposition

proceedi ngs, so that the clainmed | ength range
apparently was not a critical feature which could
provi de patentability to the clainmed subject-
matter.
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Therefore, the clained subject-mater did not
i nvol ve an inventive step.

The Proprietor, inits witten and oral subm ssions,

argued essentially as foll ows:

(a)

(b)

(c)

(d)

The late filed docunent should not be introduced
into the proceedings, since it was only cited at
a very late stage shortly before the oral
proceedi ngs. Mreover, the objection of
insufficient disclosure was raised nuch too |ate
as well and should not be accepted.

There was a proper basis for the anmendnents in
the clains, in particular for the partial
i ncorporation of original daim2 into Caiml.

Regar di ng novelty, none of the cited docunents
di scl osed all the features of the clained
conpositions. In particular, certain val ues
indicated in DL did not refer to the sane
properties (e.g. nunber vs. weight average

nol ecul ar wei ghts and fibre | engths) and the
tensile nodulus of the fibres was not disclosed
either explicitly or inplicitly. The Opponents
cal cul ati ons were based upon many invalid
assunptions: for exanple the data for glass
fibres were not applicable to carbon fibres.

As regards inventive step, none of the cited
docunents suggested to use carbon fibres of a
specific weight average fibre length for the
solution of the noul ding shrinkage problem No
concl usi ons concerni ng that problem could be
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drawn fromthe information present in any of the
docunents. Therefore, the clainmed subject-matter

was not obvi ous.

Opponent | requested that the decision under appeal
be set aside and the patent be revoked.

In conclusion to its witten statenent, Opponent 11
requested that the patent be revoked in its entirety.

The Proprietor requested that the decision under
appeal be set aside and that the patent be naintained
on the basis of the clains filed on 25 July 1997 or,
alternatively, that OCpponent |'s appeal be di sm ssed.

Reasons for the Deci sion

The appeal is adm ssible.

Procedural matters

0684. D

Inits statenent of 7 January 1998 Qpponent |
referred to a new docunent, w thout however providing
a copy of it. During the oral proceedi ngs before the
Board, this docunment was used to support an objection
under Article 83 EPC, which objection had not been
made earlier at any stage of the proceedi ngs and
which was |ater withdrawn. Opponent | stated that the
new docunent was al so relevant for the issue of
novelty. A partial English translation of this
docunent, which was in the Japanese | anguage, had
only been nade available to both the Proprietor and
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the Board very shortly before the oral proceedings.
Additionally, the Proprietor stated that prima facie
it was not detrinental to novelty. After discussion
of the relevance of this citation the Board cane to
t he sane concl usion. For these reasons, the Board
decided not to admt the docunent to the proceedi ngs
(Article 114(2) EPC).

Arendnent s

0684. D

Caim1l1l of the main request differs fromCaim1l as
granted in that the fibre material is limted to
carbon and in that the m ni num wei ght average fibre
I ength value is raised fromO0.15 to 0.20. Support for
t hose anmendments can be found in Claim3 and on
page 29, line 10 of the original application

(page 17, lines 34 to 35 of the patent
specification), respectively, the latter disclosing
the preferred wei ght average fibre | ength separate
fromthe aspect ratio. The conbination of fibre
material and fibre length is based on original
Caim3, which refers to daim1l and where both
carbon and gl ass are disclosed as fibre materials,
and fromwhich it is clear that any of those
materials can be conmbined with the general weight
average fibre length range. This is confirmed by
original description page 29, first full paragraph,
to page 30, second full paragraph. Therefore, the
requi renents of Article 123(2) EPC are net.

The amendnents to the clained subject-matter anount
to limtations, so that the requirenents of
Article 123(3) EPC are satisfied as well.
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4.1.1
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The Opponents based their novelty objection mainly on
features which were allegedly inplicitly disclosed in
D1, D13 and Di5.

Dl is a report on an investigation of the

m crostructure and sone nechani cal properties of a
liquid crystal polymer and its short-fibre
conposites. It was found that injection noul ded
plates of the latter materials exhibited a | ayered
structure well-known for many short-fibre reinforced
pol yner systens. A pronounced |ayer structure was
also found in the neat liquid crystal polynmer matrix,
superinposed by a certain degree of nol ecul ar
orientation. The special mcrostructural character of
the matrix polyner resulted in high anisotropy of the
mechani cal properties of all materials investigated.
In particular, this was found for the tensile
strength, the fracture toughness and the fatigue
crack propagation. The conposites showed nearly no

i nprovenent or even a reduction in their performance,
conpared to the matrix material, as far as these
properties were concerned. This could, in part, be
correlated to mcroscopic failure nechani sns detected
by scanning el ectron m croscopy of the fractured
surfaces, revealing that the fibre-matrix bond
strength was relatively poor (Summary).

The materials tested in Dl are described in Table 1
on page 2890, where, anobngst others, a thernotropic
copol yester having a nol ecul ar wei ght of nore than
20, 000 (see page 2889, section 2.1) is disclosed,
which is mxed with various wei ght percentages of
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gl ass or carbon fibres and other fillers. In one
test, the polyester is filled with 30 wei ght % of
carbon fibre. According to page 2891, second col umm,
| ast paragraph of section 3.1.2, the average val ue of
the fibre length is 180 pm or 0.18 nm

The parties agreed that, in order to calculate the

wei ght average fibre length out of the nunber average
fibre I ength, know edge of the length distribution of
the fibres is indispensable. On page 2895, Figure 10,
| ength distributions of glass fibres are shown for 19
and 35 vol.%glass fibre content, which corresponds

to 30 and 50 wei ght % (see page 2890, Table |I). Those

curves are clearly different.

Based on that information Qpponent | presented the
foll owi ng cal cul ati ons:

- for 30 weight %glass fibre content:

di scl osed nunber average fibre length: 160 um

cal cul ated wei ght average fibre length: 219 pm

difference: 37%

- for 50 weight %glass fibre content:

di scl osed nunber average fibre length: 130 pum

cal cul ated wei ght average fibre length: 204 pm

difference: 64% (this value is questioned by the
Board) .
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Opponent | then took the differences in percent

bet ween the nunber average fibre | ength and wei ght
average fibre length values for glass fibres (37 and
649 and cal cul ated their average as bei ng about 50%
Based upon that average, Opponent | calculated the
carbon fibre data. Thus, to the 180 um nunber average
fibre length disclosed for the carbon fibres used in
Tabl e 1, about 50% should be added, so as to arrive
at a weight average fibre length of 270 pm which was
wi thin the clained range.

The cal cul ati ons of COpponent | are based upon at

| east two assunptions: (a) that information from
glass fibre length distributions would be applicable
to carbon fibres and (b) that the values cal cul ated
fromthe two glass fibre curves given for different
contents of fibre could be sinply averaged and that
that average could be applied to a carbon fibre
content of 30%

The Board cannot follow that |ine of argunent.

First, Opponent | did not provide any evidence that,
in general, distribution curves for glass fibres
woul d be applicable to carbon fibres. Qpponent |'s
references to the interchangeability of carbon and
glass fibres are not to the point since either they
are part of a list of possible fibre materials which
does not inply the sanme properties and hence

i nterchangeability (e.g. Dl, page 2889, section 2.1
second sentence; D13, page 9, line 10), or they refer
to the effect on nechanical properties when fibres
are used as fillers (patent in suit, page 17,
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4.1.5
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lines 38 to 40 and 51 to 52). Therefore, no
conclusion can be drawn as to the applicability to
carbon fibres of fibre length distribution curves for
gl ass fibres.

Secondl y, Qpponent | has not expl ai ned why the
average of two curves for different glass fibre
contents (30 and 50 weight %9 would be correct for a
content of 30 weight % carbon fibre. Averaging the
two curves i s not based upon any information in Dl or
any ot her docunment and cannot be interpreted but as
being a random action. |If one would apply a gl ass
fibre curve to carbon fibres, it would seem nore

| ogical to use the one with the sane fibre content.
The very fact that Opponent | did not do so is an
indication that there is no basis for using a glass
fibre curve to calculate the weight average |ength
out of the nunber average |ength of carbon fibres.

Moreover, in view of the fact that fibres are broken
down during mxing into the matrix polyner, which was
not disputed by the parties, it is even questionable
whet her the fibre length distributions would not al so
vary with m xing circunstances other than just the
fibre content.

In view of the above considerations, and in view of
the fact that the difference between wei ght average
fibre length and nunber average fibre I ength may vary
to a considerable degree (fromzero in case al

fibres have the sane length to a high val ue, as
illustrated above), the Board conmes to the conclusion
t hat the present range of weight average fibre |length
is not clearly and unanbi guously derivable from D1.



4.2

0684. D

- 15 - T 0555/ 97

Even if, for the sake of argunent, the other
assunptions regardi ng nol ecul ar weight, fibre tensile
strength and aspect ratio would be correct and the
val ues as now required in the clains would be
inplicitly disclosed, the | ack of disclosure
regarding the fibre length is sufficient to establish
novel ty over D1.

The sanme argunents are valid as regards D13.

D13 di scl oses a one-pi ece fastening device of
thernotropic liquid crystalline polynmer containing up
to about 50% by wei ght of a reinforcing agent
conprising a head and a relatively rigid axial shank
adapted to be inserted in the aperture of a workpiece
characterized by a shear strength of at |east about
15,000 psi and a tensile strength of at | east

20,000 psi (Caim1). The anmount of reinforcing agent
may vary from 10 to 40% by weight (Claim212) and it
can conprise glass fibres with a nunber average

| ength of about 0.1 to 1.0 nm preferably of 0.3 to
0.4 Mm (Caim13). No fibre length distribution and
no further details such as the tensile strength and
aspect ratio of the fibres are disclosed. Carbon
fibres are only nmentioned as one of many possible
alternatives (page 9, lines 9 to 12), which does not
allow for a conclusion of general interchangeability
of the fibre materials. Therefore, the considerations
regarding D1, in particular the reservations
regarding the use of glass fibre data for cal culating
carbon fibre lengths, apply even stronger to D13.

D15 descri bes wholly aromatic pol yester-type liquid
crystal resins, one of which (indicated as A230) is
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filled wwth 30% carbon fibre (sections B and C). No
further details of the fibres are given, in
particular not their tensile strength, |ength and
aspect ratio. Opponent | argued that from Figure 19
it could be seen that the noul ding shrinkage of the
conposite had the sane value as that in the patent in
suit, which was illustrated in Annex 1 to a letter of
the Proprietor dated 15 May 1998. Hence the product
nmust have been the sane and the wei ght average fibre
| ength of the fibres used in D15 nmust have been

wi thin the range now required.

That argunent cannot be accepted by the Board. It is
not possi ble to deduce the exact conposition of the
product of D13 by its properties alone. The sane
properties are likely to be achi eved by neans of a
whol Iy different conposition, that is, wth a
different polyner containing a different filler in
different anounts. It is even nore far-fetched to
conclude on that basis that the length of the fibres
used in A230 of D13 would be within the range now
required in the clainms. Therefore, apart fromthe

| ack of disclosure of the other polyner and fibre
properties, there is also no disclosure of the

requi red carbon wei ght average fibre | ength.

4.4 For the above reasons the Board cones to the
conclusion that the clained subject-matter is novel.

Pr obl em and sol uti on

5. The patent in suit concerns a conposition for
i nj ection noul di ng.

0684. D Y A
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As explained in the introduction of the patent
specification (cf. page 2, lines 8 to 23), the

engi neering plastics are nostly crystalline polyners
whi ch give rise to high noul ding shrinkage. Although
thermotropic liquid crystalline polyesters overcone
this shortcomng in that the crystalline structure is
preserved at the processing tenperatures, the
moul di ng shrinkage - al though overall small - varies
consi derably depending on direction with respect to
the resin flow in the noul ding process, which nakes
it difficult to produce precision noul dings.

Al t hough no explicit reference to D15 is made in the
patent specification, this introductory statenent
confirns exactly the observations reported in D15,
which is thus to be regarded as the closest state of
the art. According to that teaching the addition of
mneral fillers, e.g. glass fibers or carbon fibers,
to liquid crystalline wholly aromatic pol yesters has
the desired reinforcing effect (cf. page 2, Table 1),
however w thout reducing the anisotropic character of
the sufficient of |inear expansion, which is
generally lower at flow direction than at transverse
direction (cf. page 3, Table 10; page 4, Figure 19).

In the light of that general shortcom ng the
techni cal problemunderlying the patent in suit may
thus be seen in the provision of a liquid crystalline
pol yester conposition suitable for injection noulding
t hat has inproved noul di ng shrinkage properties, that
is, low anisotropy in noul ding shrinkage and | ow
absol ute val ue of noul ding shrinkage in any part and
in any direction of injection noulding itens (page 2,
lines 15 to 24; page 18, lines 5 to 11).
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According to the patent in suit that problemis to be
solved by a resin conposition that conprises a
specific thernotropic, liquid crystalline polyester
and a specific carbon fibre having specific tensile
nodul us, wei ght average | ength and aspect ratio, as
defined in Caim1l.

The exanples in the patent specification and the
addi ti onal exanples provided with the Proprietor's
letter of 17 Decenber 1996 and statenent of 15 May
1998 (Annex 1) denonstrate that the anisotropy of the
moul di ng shrinkage properties is |l ess than that of
conposites described in the prior art.

In this respect, the argunments of Qpponent |
regarding the validity of the graphs provided by the
Proprietor are based upon an interpretation of the
information given in the patent in suit which is not
supported by any evi dence provi ded by Qpponent |

hi msel f. There is in fact no reason to assune that
the curves furnished by the Proprietor would not be
correct or would not reflect the technical reality.
In particular, the Opponents, who have the onus of
proof, have not shown that the weight average fibre
| ength range would not |ead to the reduction of

ani sotropy of the noul ding shrinkage denonstrated in
t he graphs or that the above-defined probl emwas not
sol ved by the various features of present Caiml.

Also the fact that the Proprietor often changed the
cl aimed range of the weight average fibre length
during the proceedings is not per se indicative of a
| ack of inventive step. The Proprietor is entitled to
anend the clains as he sees fit, as long as the
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requirenents of the EPC are conplied with. The
beneficial effect on noul ding shrinkage of the
present range of 0.20 to 0.60 um wei ght average fibre
length is, as pointed out above, supported by the
original disclosure as well as by the exanples and
addi tional exanples and no evidence as to the
contrary was presented by any of the Opponents.

Therefore, the Board concludes that the above-defi ned
technical problemis effectively solved by the
conposition according to Claim1.

Obvi ousness

0684. D

It remains to be deci ded whet her the clained subject-
matter is obvious having regard to the docunents on
file.

A cl oser exam nination of the experinmental results of
Tabl e 10 of D15 shows that the incorporation of
fillers generally reduces the difference between the
coefficient of linear expansion at flow direction and
the coefficient of |inear expansion at transverse
direction. Further, with the exception of the first
tenperature range (35 to 50°C), the anisotropic
character tends to be ower for conpositions filled
with glass fibers (grade A130) than for conpositions
filled wth carbon fibers (grade A230). Thus, in the
absence of any further indication how the accuracy of
the transfer of the nould di nensions and
configuration could be inproved, the skilled person
faced with the above-defined technical problem would
be rather inclined to consider a solution along the
line of glass fiber filled conpositions.
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Even if, for the sake of argunent, carbon fiber
filled conpositions were to be regarded as a

prom sing conposite, there would be no teachi ng about
the paraneters and features likely to reduce the
moul d shri nkage of these conpositions, thus no
incentive to consider a specific conbination of
undi scl osed characteristics of the carbon fibers.

It follows that D15 considered in isolation cannot be
of any guidance for the solution of the technical
pr obl em

As nentioned above (cf. point 4.2), D13 is concerned
with fastening devices fabricated froma thernotropic
liquid crystalline polyner, e.g. a wholly aromatic
pol ymer, containing up to 50% by wei ght of a
reinforcing agent (Claim1l1l). These reinforcing
agents, which also nodify the coefficient of |inear
expansi on of the fastening devices, conprise many
treated or untreated, inorganic or organic fibers, in
particul ar carbon fibers (page 9, lines 5 to 16).
According to a preferred enbodi nent (page 3, lines 29
to 35) glass fibers having a nunber average | ength of
0.1 to 1 mmand an average dianeter of 10 to 13 pm
are incorporated into the polyner matrix.

As pointed out by the Patentee in its statenent of

25 July 1997 (points IV and V) and during oral
proceedi ngs, even if there m ght have been good
reasons to use carbon fibers in view of the very high
tensile strength required, there is no suggestion in
this citation as to how the nunber-average | ength of
gl ass fibers could be related to nould shrinkage



6.3

6.4

0684. D

- 21 - T 0555/ 97

properties of carbon fiber filled conpositions.

The summary of D1 (cf. point 4.1 above) suggests that
conposite materials show no substantial advantage
over the liquid crystal polymer matrix as far as
tensile strength, fracture toughness and fati gue
crack propagation are concerned. As stated above,

al though this article contains sonme information
regardi ng the di nension of glass fibres and the

ani sotropy in nechani cal behavi our of injection-

nmoul ded pl ates, the Opponents failed to denonstrate
how a skilled person could or should transpose this
know edge to carbon fibre filled conpositions. In
fact, the conclusion of the article (page 2898/2899,
Sunmary), which specifies that high anisotropy in
mechani cal properties is to a |l arge extent determ ned
by the fibre-matri x bonding and that an inprovenent
coul d be obtained by inproving the bond quality,
woul d be an incentive to exam ne other undi scl osed
par anet ers.

Thus, neither the Opponent's cal culations, which rely
partially on unjustified assunptions, nor the
conclusion of DI would |lead a skilled person to
consider the specific characteristics required in the
patent in suit.

D4, which Opponent | nentioned as disclosing a
rel ati onship between fibre | ength and noul di ng
shri nkage, cannot be interpreted as such since

(a) it refers to glass fibres and their effect on
ani sotropy as conpared with non-filled pol yner
and
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(b) the mere presence of two properties in one table
does not necessarily indicate a |ink between
t hem

For the above reasons, the Board cones to the

concl usion that none of the docunents relied upon by
t he OQpponents woul d render obvi ous the clai ned
subject-matter, whether considered in isolation or in
conbi nation, and that, as a consequence, the subject-
matter of Claim 1l involves an inventive step.

As Claiml of the main request is allowable, the sane
goes for dependent Clains 2 to 5 the patentability
of which is supported by that of Caiml.

Since the Proprietor's main request is granted, there
is no need to consider the auxiliary request.
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O der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent on the basis of the
clains of the main request as submtted on

25 July 1997 after any consequential anmendnment of the
descri ption.

The Regi strar: The Chai r man:

E. Girgmaier C. Gérardin
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