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Summary of Facts and Subm ssi ons
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The appeal is fromthe decision of the Opposition
Di vision posted on 17 August 1999 to reject the
opposi ti on agai nst European patent No. 0 381 206
granted in respect of European patent application
No. 90 101 976.0.

Ganted claim1 read as fol |l ows:

"1. A process for preparing attenuated and fragnented
subdeni er fiber from polyners by extruding pol yner

spi nni ng dope into a chanber, introducing pressurized
gas into the chanber and passing the pol yner stream

t hrough an aperture into a zone of |ow pressure,
characterized in that the polyners are |lyotropic liquid
crystalline polynmers and the process conprises the
steps of 1) extruding the streamof the optically

ani sotropi c solution of the polyner through spinneret
orifice (3) into chanber (9) having an aperture (11) of
generally convergent walls in the vicinity of the
orifice (3), 2) introducing the pressurized gas into
said chanber (9), 3) directing the gas before it
contacts the streamin the flow direction of the stream
and then in surrounding contact with the streamw thin
chanber (9) at a velocity sufficient to attenuate and
fragment the streaminto fibers as both the gas and
stream pass through the aperture (11) into the zone of

| oner pressure, and 4) contacting the fibers in said
zone with a coagulating fluid."

The Opposition Division held that the subject-matter of
claiml1l was novel and inventive. In its decision, it
stated that docunents
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D1: GB-A-1 392 667,

D2: US-A-4 642 262,

nei t her disclosed nor suggested the provision of
pressurized gas in surrounding contact with the pol ymer
stream but rather taught to use either a hitting fluid
(D1) or a mxing nozzle for the injection of the
pressuri zed gas (D2).

L1l The appel | ant (opponent) | odged an appeal, received at
the EPO on 18 COctober 1999, against this decision. The
appeal fee was paid simultaneously with the filing of
the appeal. In the statenent setting out the grounds of
appeal, received at the EPO on 30 Novenber 1999, the
appellant, in addition to docunents D1 and D2, al so
referred to the equivalent US and Gernman patent
publications, nanely:

Dl': US-A-4 600 545,

D2': DE-A-3 308 626,

and additionally filed a witten decl aration of
Dr. Piotrowski.

| V. In an annex to the sunmmons for oral proceedings

pursuant to Article 11(2) Rules of Procedure of the
Boards of Appeal the Board expressed its prelimnary
opinion that the statenent in the decision under appeal
according to which docunent D2 disclosed a m xing
nozzl e essentially corresponded to the argunent of the
respondent, as recorded in the mnutes of the oral
proceedi ngs, that in D2 the gas aided in evaporation of
the solvent by a m xing action but did not establish a
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surroundi ng contact with the exiting stream of spinning
fluid. In so far an alleged procedural violation based
on the appellant's subm ssion that this argunment was
brought up for the first tine in the witten reasons of
t he deci si on appeared unfounded. Furthernore, the Board
expl ai ned why neither D1 nor D2 disclosed all the
features of the clainmed process, and that the

enbodi nent shown in Figure 5 of the patent in suit
woul d appear to fall outside the scope of the clains.

V. Oral proceedi ngs took place on 10 Septenber 2002.

As previously announced by letter dated 11 July 2002,

t he appellant did not attend the oral proceedings. The
proceedi ngs were continued without him (Rule 71(2)
EPC). During the witten proceedi ngs the appel | ant
requested that the decision under appeal be set aside
and that the patent be revoked. It further requested

t he rei nbursenent of the appeal fee in view of an

al | eged substantial procedural violation.

The respondent (patentee) requested that the appeal be
di sm ssed and that the patent be maintained with the
clainms as granted, the description as filed during the
oral proceedings and the Figures 1 to 4 as granted.

\Y/ In support of its requests the appellant relied
essentially on the follow ng subm ssions:

The Opposition Division based its conclusion that the
cl ai med subject-matter was novel and involved an
inventive step on the argunment, brought up for the
first tinme in the decision under appeal, that D2

di scl osed a m xi ng nozzle for the injection of
pressuri zed gas. Al though the m nutes of oral

2506.D
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proceedi ngs before the Opposition Division referred to
a "mxing action"” in the process of D1 and D2, nothing
was said during the oral proceedings regarding the

"m xing nozzle" of D2. On the contrary, during the oral
proceedi ngs the proprietor constantly enphasi zed the
hitting nature of the gas stream Therefore, the
deci si on was based on grounds on which the appell ant
di d not have an opportunity to comment, contrary to the
requi renments of Article 113(1) EPC. This constituted a
substantial procedural violation justifying the

rei nbursenent of the appeal fee in accordance with
Rul e 67 EPC.

Furthernore, the subject-matter of claim1l was not
novel over the disclosure of docunment D1.

Claim1l1 of the patent in suit did not require the

pol yner solution per se to be optically anisotropic,
but only on extruding it through the spinneret orifice.
This corresponded to the disclosure of D1, where the
solution of polynmers was in its anisotropic state on
extruding it through the spinneret orifice.

In the process of D1 the fibers were contacted with
anbient air. Although a skilled person m ght not

consi der anbient air as coagulation fluid for
coagulating PPD-T, it could not be excluded that air
was a suitable coagulation fluid for other polyners
spun at high tenperature. Claim1l of the patent in suit
being silent on the specific type of polynmer and the
spin tenmperature, there was no reason to exclude air as
a possi bl e coagul ation fl uid.

Dl and its equivalent D1' disclosed, in the enbodi ment
illustrated in Figure 3, that the pressurized gas was
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in the formof a mass geonetrically co-axial with the
ej ecting solution nozzle, ie that the pressurized gas
did not forma hitting stream but was in surroundi ng

contact with the pol yner stream

Al t hough not depicted in the figures, it was clear, on
t he basis of the dinensions of the system of nozzles
given in exanple 29 of D1 (and in exanple 27 to which
it was referred) that an aperture with convergent walls
was di scl osed in DL.

The subject-matter of claim1l was noreover not novel
over the disclosure of docunent D2. It was clear from
the original German patent application D2', which was
the priority docunent of D2, that a teaching of this
pi ece of prior art consisted in providing a "two-
subst ance nozzl e" rather than a "two-substance m xi ng
nozzle", the latter expression being a wong
translation fromthe original German | anguage. The
facts that the two-substance nozzle was not used for
m xi ng but for stretching the polynmer, and that the
pressuri zed gas surrounded the polynmer stream were
confirmed by the declaration of Dr. Piotrowski, one of
the inventors of D2. Accordingly, the device of D2 was
essentially the same as the one disclosed in the

pat ent .

The respondent essentially argued as foll ows:

Contrary to the appellant's subm ssions, the m xing
nozzl e of D2 was nentioned during the oral proceedi ngs
before the Opposition Division. It was stressed by the
proprietor that according to D2 the pressurized gas was
delivered |l aterally against the pol yner sol ution,
whereby m xing of the gas and the polynmer sol ution was
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unavoi dabl e. Furthernore, reference was nade to
passages of D2 that explicitly addressed m xing
nozzl es.

Neither D1 nor D1' disclosed a nethod in which the

pol ymer sol ution was surrounded by the pressurized gas.
In the enbodi ment of Figure 3 of D1' the pressurized
gas and the polyner solution flowed parallel in
separate channels before the pressurized gas was

defl ected and then hit the polynmer solution at a
certain angl e.

The patent in suit was concerned with lyotropic liquid
crystalline polynmers whereas D1 and D2 were limted to
t her nopl astics, such as polyolefins and the |ike, which
did not formoptically anisotropic solutions. This was
the reason why D1 and D2 had to nake use of the flash
spi nni ng techni que whereas the process of the patent in
suit did not. The flash spinning technique as used by
D1 and D2 provided coagul ated or at |east partially
coagul ated fiber material on | eaving the spinning

devi ce, whereby no additional coagul ati on neans were
used. In contrast thereto, in the process according to
the patent in suit the material |eaving the spinning
devi ce was coagul ated at a distance fromthe spinning
device with a coagul ating fluid.

Neit her D1 nor D2 disclosed a chanber having an
aperture with convergent walls, this feature being
necessary in order to attenuate and fragment the liquid
stream before it was coagul at ed.

Consequently, the subject-matter of claim1l was novel
It also involved an inventive step, because the prior
art did not suggest the clainmed solution to the
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techni cal problem of preparing subdenier fibers from
lyotropic liquid crystalline polymer. In particular,
neither D1 nor D2 suggested the provision of a
pressurized gas in surrounding contact with the pol ymer
streamw thin a chanber at a velocity sufficient to
attenuate and fragnent the streaminto fibers as both
the gas and stream passed through a convergent
aperture, and the subsequent step of contacting the
fibers wwth a coagul ating fluid.

Reasons for the Decision

1

2506.D

The appeal is adm ssible.

Amrendnent s

Since the patent in suit is anended only by way of

exci sion of an enbodi nent fromthe drawi ngs (Figure 5)
and the description, the amendnents do not give rise to
obj ections under Article 123(2) and (3) EPC.

Novel ty

Docunent D1 di scl oses a process for preparing
attenuated and fragnmented subdenier fiber from polyners
(nothing is said explicitly in D1 about the denier, but
subdeni er fibers are obtained in exanples 27 and 29,
where it is disclosed that fibers nmade of a materi al
having a specific gravity of 0.9525 and 0.9083,
respectively, and dianeter of 1 to 5 mcrons and 1 to 3
m crons, respectively, are obtained). According to the
enbodi nent shown in Figure 3 of this docunent, polyner
spi nning dope is extruded through a spinneret orifice
(15). A pressurized gas, such as water and steam (see
page 2, lines 77-93), is introduced into a chanber



2506.D

- 8 - T 0999/ 99

whi ch conprises a cylindrical portion (duct 12) and a
conical portion (18). The gas is directed in the flow
direction of the polyner streambefore intersecting it
(see page 2, line 129; page 3, line 8; exanple 27). The
gas intersects the polyner streamw thin the conica
portion (18) of the chanber, and then both pass through
an aperture (fluid ejecting nozzle 14) into a zone of

| ow pressure.

D1 does not disclose an aperture having generally
convergent walls. Aperture 14 is clearly cylindrical in
Figure 3 and this is confirmed by the reference in the
specification to a dianeter of the aperture (see

page 9, last line to page 10, line 1).

The appel | ant argued that a system of nozzl es having

t he di nensions given in exanple 29 of D1 (and in
exanple 27 to which it was referred) was forcibly
provided with an aperture having convergent walls. The
appellant also referred to the drawings 3A and 3B fil ed
with the notice of opposition, which allegedly show
nozzl e systenms wth the dimensions given in exanples 27
and 29. However, there is no disclosure in exanples 27
and 29 of an aperture 14 having convergent walls. It is
only the conical portion 18 of the chanber which has
convergent walls, inclined of an angle & with respect
to the nozzle axis. In said drawi ngs 3A and 3B referred
to by the appellant, the aperture 14 is fornmed by the
outer edge of the conical portion and has no axi al
extension: this is contrary to what is shown in

Figure 3 of DL.

In the notice of opposition the opponent referred to
the conical portion as constituting the aperture.
According to this interpretation, which the Board
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cannot follow, the aperture of the chanber 12 in
Figure 3 of DL is constituted by the conical portion 18
and the cylindrical portion 14. In such case, however,
the polyner solution is extruded directly into the
aperture. This is in contradiction with the definition
of claim1, according to which the stream of solution
is directed through the spinneret orifice into a
chanmber having an aperture in the vicinity of the
orifice. This is also in contradiction with the

enbodi ment shown in Figure 4 of the patent in suit,
where the aperture 12 is distinct fromthe conical
portion (30) of the chanber in which spinneret orifice
is located (see page 3, lines 51-55 of the patent in
suit).

D1 does not disclose the step of extruding a stream of
lyotropic liquid crystalline polyners which form an
optically anisotropic solution. In the Board's view,
the wording of the claimas regards the step of
"extruding a stream of the optically anisotropic
solution of the polyner through spinneret orifice"
clearly defines that the polynmer solution per se is
optically anisotropic, and excludes a polynmer solution
t hat only becones anisotropic on extruding it through
spinneret orifice. This definition is consistent with
the description of the patent in suit, which clearly
di scl oses that the preparation of optically anisotropic
pol ymer solutions is a step preceding the extrusion

t hrough the spinneret orifice (see page 2, |ine 50;
page 1, line 2).

D1 does not disclose that the pressurized gas is
directed in surrounding contact with the stream of
pol ynmer solution. In the enbodi nent of Figure 3, an
expansi on of the polyner solution takes place within
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di verging spinneret orifice (15) and as a consequence,
a diverging stream of polynmer solution exits from
spinneret orifice. This diverging streamis hit (see
page 2, lines 94-101, see exanples 27 and 29, where the
i npact speed of the pressurized gas is 210 and 420 m's,
respectively) by a converging gas flow Due to the
different geonetry of the intersecting flows and to the
hi gh speed of the pressurized gas, necessary to produce
an inpact, a surrounding contact of the pressurized gas
on the stream of polyner solution cannot take pl ace.

Where exactly fragnmentation of the streaminto fibers

t akes place in the enbodi ment of figure 3 of D1 cannot
be ascertai ned. Therefore, it cannot be assuned
directly and unanbiguously that in Dl it takes place as
both gas and stream pass through the aperture (14).

Finally, Dl does not disclose the step of contacting
the fibers into the zone of |ower pressure with a
coagulating fluid, this feature inplying that a

coagul ation of the fibers takes place by virtue of the
coagul ating fl uid.

The appel |l ant argued that anbient air could act as a
coagul ating fluid for sonme polynmers spun at high
tenperature. In this respect the Board notes that the
point at issue is actually whether coagul ati on of the
pol yners disclosed in D1, and not nerely of sone
polymers in general, takes place in anbient air. In
view of the fact that the skilled person would normally
not consider anbient air as the coagulating fluid, as
al ready stated by the Board in the comunication
annexed to the sumons for oral proceedings, and in the
absence of any evidence that anbient air coagul ates the
fibers exiting fromthe nozzles systemof D1, it nust
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be concl uded that the above nentioned step is not
di scl osed by DL1.

The di scl osure of D1' does not go beyond that of Dl1. In
particul ar, the disclosure concerning the enbodi nent of
Figure 3 and exanples 27 and 29 is essentially the sane
of D1. D1' discloses (see colum 5, |ines 39-41) that
the solution is surrounded in every point by the fluid
ej ected by the nozzle. This, however, does not nean
that the pressurized gas is in surrounding contact with
the stream of polyner solution, and indeed, as in D1,

al so here the converging fluid ejected by the nozzle
hits the diverging solution ejected by the spinneret
orifice.

Therefore, the subject-matter of claiml is novel over
t he discl osure of docunents D1 and D1'.

D2 discloses a process for preparing attenuated and
fragment ed subdeni er fiber from polynmers by extruding a
stream of a solution of the polyner through a spinneret
orifice, directing a pressurized gas (superheated

steam see claim1l) in the flow direction of the stream
and passing the polymer streamthrough an aperture (3)
into a zone of | ow pressure.

D2 does not disclose that the polynmers are |yotropic
liquid crystalline polyners which forman optically

ani sotropic solution. Al though D2 discloses that an
orientation of the polyner takes place when extruded
(see columm 2, lines 43, 44), claim1 requires the

pol ymer solution to be optically anisotropic al so
before it is extruded, as explai ned above (point 3.1 of
t hi s deci sion).
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Docunent D2 does not disclose an aperture into the zone
of | ower pressure having generally convergent walls. On
the contrary, D2 discloses (see Figure 1) an aperture
(3) with divergent walls.

D2 does not disclose that the fibers are contacted in
the zone of |ower pressure with a coagulating fluid. In
analogy with D1 (see point 3.1 of this decision), also
in D2 anbient air cannot be considered to represent a
coagul ating fl uid.

Finally, there is no disclosure in D2 of the
pressuri zed gas being in surrounding contact with the
pol ynmer streamw thin a chanber. In this respect, the
Board does not contest the statenents of Dr. Piotrowski
in his declaration, that the correct appellation of the
nozzle of D2 is "two-substance nozzle" (in accordance
with the disclosure of D2') rather than two-substance
m xi ng nozzle, and that in D2 the relationship of flow
and energy between the streans of pol yner and

super heated steamis not used for m xing but for
orienting the polynmer and formng fibrids. However, in
the process of D2 the polynmer stream and the stream of
super heated steam practically neet within the Lava
nozzle (3) in which nost of the solvent is

i nst ant aneously converted to the gaseous phase and the
polymer is converted to the fibrid form (see colum 2,
lines 36-45). Therefore, a clearly identifiable nozzle
portion in which the polyner gas is in surrounding
contact with the stream of polymer solution is not
identifiable in D2.

It follows that the subject-matter of claim1l1l is nove
over the disclosure of docunents D2 and D2'.
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The other available prior art docunents do not disclose
a process in which fragnented subdenier fibers are
prepared by passing a stream of a polyner solution and
a pressurized gas through an aperture into a zone of

| ow pressure.

As a consequence, the subject-matter of claim1lis
found to be novel.

| nventive step

Starting froma process in accordance with the preanbl e
of claim1l (disclosed by docunment US-A-4 025 593

acknow edged on page 2, lines 13-24 of the patent in
suit), the technical problem solved by the process of
claiml is to provide a process for preparing pul p-l1ike
fibers, rovings or non-woven mats fromlyotropic liquid
crystalline polyners (see page 2, lines 25-27, of the
patent in suit).

Docunents D1 and D2 (and D1', D2' of simlar technical
di scl osure) do not suggest the clainmed solution to the
above nentioned problem These docunents do not relate
to lyotropic liquid crystalline polymers that form an
optically anisotropic solution. They do not suggest to
direct the pressurized gas in surrounding contact with
the stream of polynmer solution within a chanber, before
bot h pass through an aperture into a zone of | ower
pressure. Nor is this feature suggested by the other
avai l abl e prior art.

Furthernore, the appellant has not submtted any
argunents in respect of inventive step.

It follows that the subject-matter of claim1l1, and of
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dependent clains 2 to 11, is found to involve an
i nventive step.

The al | eged substantial procedural violation

Pursuant to Rule 67 EPC, allowability of the appeal
constitutes a prerequisite for reinbursement of the
appeal fee. This may be the case if the appeal is only
partly allowed, as in the present case (see eg

T 704/ 96, point 6.1). However, the Board takes the view
that no violation of the opponent's right to be heard
in accordance with Article 113(1) EPC was conmitted by
the Opposition Division, for the foll ow ng reasons.

I n the decision under appeal (see point 2 of the
reasons, in particular the first paragraph of page 4),

t he Opposition Division essentially argues that the
claimed feature according to which the pressurized gas
is in surrounding contact with the stream of polyner is
not di sclosed by D2 because in the known process the
l[iquid streamis broken up and the solvent is vaporized
and carried out by the steamin a m xing nozzle.

Hence, the Division has not based its decision in
respect of novelty nerely on the fact that D2 discl oses
a m xi ng nozzle (although the expression "m xing
nozzle" is in bold characters), but on the fact that in
the m xing nozzle of D2 the liquid streamis broken up
and the solvent is vaporized, whereby a surroundi ng
contact of the stream of polyner is not given (the
[iquid stream being di srupted).

Furthernore, the argunments that the pressurized gas did
not establish a surrounding contact with the stream of
polymer, and that a m xing action took place in D1 and
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D2, were discussed during the oral proceedings before
the Opposition Division (see the m nutes of oral
proceedi ngs before the Opposition Division, first

par agr aph of page 2).

Finally, it is stated several tinmes in D2 that a m xing
nozzle is used (see eg claim1l). In the Board s view,

t he appel l ant coul d not be surprised by the Division
using a termused expressis verbis in D2. Furthernore,
D2 also explicitly refers to the breaking up of the
liquid stream and the vaporization of the solvent (see
colum 3, lines 28-29), and therefore the Division did
not provide any interpretation of docunent D2 going
beyond the textual disclosure of the latter that could
have surprised the appellant.

Simlarly, the Opposition D vision based its concl usion
concerning inventive step on the argunent that D2 | ed
away fromthe provision of a pressurized gas being in
surroundi ng contact with the stream of pol yner.

6. Finally, the Board notes that the appellant could not
be taken by surprise by the anendnments made during oral
proceedi ngs, since the appellant itself in the letter
dated 11 July 2002 stated that the enbodi nent of
Figure 5 should be excised fromthe patent
speci fication. Consequently, the absence of the
Appel l ant at the oral proceedings did not prevent the
Board fromtaking this decision (G 4/92).

Or der

For these reasons it is decided that:

2506.D
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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
fol |l owi ng docunents:

Cl ai ns: 1 to 11 as granted;
Descri ption: pages 2 to 7 as filed during the oral
pr oceedi ngs;
Dr awi ngs: Figures 1 to 4 as granted.
The Registrar: The Chai r man:
M Patin P. Alting van Ceusau
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