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Summary of Facts and Subm ssi ons

0807.D

The appeal is froma decision of the Qoposition

Di vision to revoke European patent No. 0 321 237,
granted on European patent application

No. 88 311 867.1, claimng a priority of 16 Decenber
1987 (JP 316091/87), and relating to a high strength
wet -1 ai d nonwoven fabric and a process for producing
same. The deci sion was based on anended cl ai ns
according to a main and an auxiliary request.

In the decision the follow ng docunents were consi dered

D4: A W Meierhoefer, "New Hydroentangl ed Fabrics for
Coat ed Fabric Applications”, presented for the
| ndustrial Fabrics Association International 75th
Annual Conventi on;

D5: US-A-4 476 186;

D8: J. R Starr, "Water Jet Entangl ed Nonwovens",
presented at Insight 87; and

D11: Teoretisk fiberdi anmeter somen funktion av
deci t ex/ deni er och pol ynertyp.

The Opposition Division found that the clai ned subject-
matter was not inventive over D4 as the closest prior
art. Considering the diameters of conmercial fibers as
given in D11, it was held that the clainmed subject-
matter differed fromthe disclosure of D4 nerely by the
nmean fibre entangling point interval of |ess than
300um In view of the disclosure of D8, it was held to
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be nerely routine optimzation to determ ne a suitable
upper limt of this interval, the nore so as it was
known from D5 that the required value of |ess than

300 pm was not exceptional for hydroentangl ed
nonwovens.

Wth his statenent of grounds of appeal, the Appell ant
(Proprietor) filed additional experinental data,
including a Figure 3 depicting interlayer peeling
strength versus L/D-ratio. Wth letter of 15 January
1999 he filed conparative data in relation to
conmer ci al nonwovens.

During oral proceedings before the Board on 17 February
1999, the Appellant filed anended clains according to a
main and auxiliary request, the independent clains of
the main request reading:

"1l. A high strength wet-laid, binder-free and uniform
nonwoven fabric conposed of staple fibers having a
single fiber dianmeter D of from7 pmto 25 pymand a
ratio L/ D between the fiber length L and the single
fiber dianmeter D of fromO0.8 x 10® to 2.0 x 10% said
staple fibers being entangled in a three-di nensi oned
state by a high-speed fluid current treatnent at a nean
fi ber entangling point interval of 300 um or |ess.

5. A process of producing a high strength wet-1Iaid,
bi nder-free and uni form nonwoven fabric wherein a sheet
I's produced fromstaple fibers having a single dianeter
Dof from7 pmto 25 pymand a ratio L/ D between a fi ber
length L and the single fiber dianeter D of from

0.8 x 10° to 2.0 x 10% and said staple fibers in the
sheet are entangled in a three-dinensioned state at a



- 3 - T 0616/ 95

nmean fiber entangling point interval of 300 umor |ess
by applying a high speed liquid streamto the sheet.”

The i ndependent clainms 1 and 4 of the auxiliary request
differ therefromin that the staple fibers were further
defined as "having a Young's nodulus of from 50 kg/nmt
to 700 kg/ nmt".

V. The Appellant's argunents can be sunmari zed as foll ows:

- Docunents D4 and D8 were not available to the

public before the priority date of the patent in
suit.

- The cl ai ned subj ect-nmatter was not obvious in view
of D5 as the closest prior art, nor was it obvious
inthe light of D4 and D8, if these should be
considered to be prior art.

- As was shown in Figure 3 of the additional
experinental data, the clainmed subject-matter
provided a surprising maxi mumfor the interlayer
peeling strength, depending on the L/Dratio.

- The conparative data denonstrated that the cl ai ned
i nvention provided superior uniformty and
strength characteristics, in particular superior
interlayer peeling strength over conventi onal
nonwovens and even in conparison wth the wet-
formed hydroent angl ed products nentioned in D4 and
D8.

- None of the cited prior art docunments provi ded any
information as to how the interlayer peeling
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strength and uniformty in a wet-laid nonwoven
coul d be i nproved.

The Respondents | and Il (Opponents | and I1) supported
the reasons given for the contested decision and
presented, in essence, the follow ng further argunents:

- Docunents D4 and D8 had been distributed to the
public before the priority date of the patent in
suit.

- The interlayer peeling strength was not a feature
of the independent clains and not a standardi zed
property of nonwovens. It's inprovenent was,
therefore not essential for the present case.

- | f, nevertheless, the object of the patent in suit
had to be seen in said inprovenent, it was not
apparent how this was to be achieved.

- The Appel lant's additional experinmental data, in
particular Figure 3, did not show that the peeling
strength was particularly high within the clai ned
range for L/D.

- The conparative data did not reveal any nean
entangling point interval of the fibers. Since
this was a major prerequisite for the interlayer
peeling strength, said data were not concl usive.

- Respondent |, in witing, also pointed to docunent

D2: US-A-3 493 462
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in which, so he argued, the inportance of
ent angl ement in nonwoven web manufacture had
al ready been pointed out.

- The i nportance of selecting a L/D-ratio in order
to find a conprom se between uniform products with
short fibers and strong products with long fibers
was known from

D10: D. M Parries, "Synthetic Fibers for
Nonwovens" (Tappi, My 1975).

- Since no rel ationship between peeling strength and
the clained ranges for D and L/ D had been shown,
the cl ai ned subject-matter consisted in a nere
aggregation of separate features having separate
effects.

The Appel | ant requested that the decision of the
Opposition Division be set aside and that the patent be
mai nt ai ned on the basis of the foll ow ng docunents:

(a) mainrequest: clainse 1 to 6 submtted during oral
pr oceedi ngs; or

(b) auxiliary request: clains 1 to 5 submtted during
oral proceedings.

The Respondents | and Il requested that the appeal be
di sm ssed.

Reasons for the Deci sion

0807.D
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The appeal is adm ssible.

Mai n request

The amendnents nmade to the clainms do not, in the
Board's judgnent, fulfill the conditions of Article 84
EPC which, inter alia, requires that the clains shal
be supported by the description. This requirenent

I ncl udes that the clained subject-matter shoul d
essentially correspond to the scope of the invention as
di scl osed in the description. Consequently, |ack of
support neans al so that the clai mdoes not contain al
the essential technical features of the invention, or
in other words, does not define the matter for which
protection is sought (see e.g. T 409/91, Q) EPO, 1994,
653, reasons No. 3.3).

In the present case, the anendnents nmade to the clains
as granted include the introduction of the feature:
"entangled ... by a high-speed fluid current treatnent
at a nean fiber entangling point interval of 300 pm or
| ess". This feature contains the relative term "high-
speed". As pointed out by the Appellant and confirned
in DB (see page 14, first sentence), the properties of
ent angl ed nonwoven products | argely depend on the kind
of the precursor web and the entangling process used.
Since, neither the speed or kind of the fluid current
nor the kind of fibres to be used are specified in

i ndependent clains 1 and 5 of the main request, these
claims cover the treatnment of any kind of staple fiber
having the clained fiber dianeter and ratio L/D wth
any kind of "high-speed” fluid current. On the other
hand, it follows fromthe description of the patent in
suit that another fiber paraneter is also essential for
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the clained invention. As a matter of fact, on page 4,
lines 51 to 52, it is stated that fibers having a
Young's nodul us of nore than 700 kg/ nmt are not suitable
for the purpose of the patent in suit, since such
fibers would require a treatnent of the web with a
stream having an "extrenmely high pressure”. Such
conditions are, as a consequence, not intended in the
patent in suit. Hence, the Young's nodulus of the
fibers is given to be, preferably, from50 to 700 kg/ nm¥
(page 4, line 47).

The Board has not overl| ooked the seem ngly optiona
character of this statenent by using the word
"preferably”. However, the issue of whether or not a
claimis adequately supported by the description has to
be decided fromthe point of view of a skilled person
who will not stick to the nere wordi ng of the
description, but who will consider its technica
meani ng and i nplications. Thus, whether or not a
particular feature is essential to the invention, nust
be deci ded after establishing the technical neaning of
the description's wording (see e.g. T 133/85, QJ EPQ
1988, 441, reasons No. 2).

In the present case, it is quite clear that too high an
energy delivered to the web in the formof "extrenely
hi gh" fluid current pressure mght result in disruption
of the web (see e.g. D8, page 12, first paragraph). On
a proper interpretation of the description, a skilled
person woul d not pay nmuch attention to the word
"preferably" as used in the present context of suitable
Young's noduli. Therefore, there is no support in the
description for the broad | anguage of claim 1 which
includes a fluid current treatnment of webs being
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conposed of fibers having a Young's nodul us of nore
than 700 kg/ mmt.

For these reasons, the Board concludes that claiml
does not neet the requirenents of Article 84 EPC
consequently, the Appellant's main request nust fail.

Auxi | i ary request

Amendnents (Article 84, 123 EPC)

Being restricted to staple fibers having a Young's
modul us of from 50 kg/m? to 700 kg/ mt*in accordance
with the description, the independent clains 1 and 4
are not open to objection under Article 84 EPC

The Board is satisfied that the description and the
clainms neet the requirenent of Article 123(2) EPC
because the anendnents can be derived fromthe
application as filed, and that the anended cl ai ns neet
the requirenent of Article 123(3) EPC because they do
not extend the protection conferred by the European
patent as granted. Since the Respondents did not raise
any objections in this respect, it is not necessary to
comment on this issue in nore detail.

Novel ty

The Board is also satisfied that the cl ai ned subj ect -
matter according to the auxiliary request is novel in
the light of the cited docunents. Although this was no
| onger contested during the oral proceedings, the Board
whi shes to indicate that this fact results if only for
the reason that D4 and D10 are silent about the nean
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fiber entangling point interval and D2, D5 and D8 do
not disclose the particular L/D-ratio, neither do the
ot her docunents on file.

I nventive Step

The patent in suit relates to high strength nonwoven
fabrics and a process for producing same. Mre
particularly, it relates to those fabrics which have
been produced by a wet-lay process, and are defined as
in present claiml.

Bot h Respondents stated that the disclosure of D4 cones
cl osest to the subject-matter clained in the patent in
suit, and that this subject-matter woul d be obvious in
the light of D4 and D8.

The background of the invention [ies in drawbacks
concerning strength characteristics, in particular the
i nterl ayer-peeling strength, encountered in

conventi onal nonwoven fabrics produced in a well-known
manner by either dry- and air-lay formati on or by wet-

| ay techniques (see page 2, line 37 to page 3, line 10
of the patent in suit). D4 relates to hydroentangl ed
wet -laid fabrics, but also discusses dry- and air-laid
webs. The Board can, therefore, accept D4 as a starting
point for the evaluation of inventive step.

D4 is a paper entitled "New Hydroentangl ed Fabrics for
Coat ed Fabric Applications” which allegedly had been
presented by AL W Meierhoefer fromthe C H Dexter
Division in Connecticut, US, on 10 Novenber 1987 at the
| FAI (Industrial Fabrics Association |International)
75t h Annual Convention in Las Vegas. It discloses that
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hydr oent angl ed dry- or air-laid webs had been known
(see page 42, lines 1, 2, 9, 10 and 15), whereas
hydr oent angl ed wet-1aid webs were new in the art

(page 43, first paragraph). The advant ages (page 44,
paragraph 2 to 4) of using wet-lays as a precursor-web
in conparison to dry-fornmed products consisted, inter
alia, in the

- ability to use a wide range of fiber types,

- ability to blend fibers, and

- better sheet uniformty.

Due to the short fibers normally used, the tensile and
tear properties of wet-laid fabrics are | ower than
those achieved with other web form ng nethods. These
properties had been inproved, however, by using | onger
fibers (19 mmor nore; page 45, lines 1 to 10). By
hydr oent angl i ng such webs, a new group of fabrics had
resul ted which, while being soft and strong, were al so
nore uniformthan dry |aid webs. Hence, the advantages
of wet- and dry-laid products had been conbi ned

(page 45, lines 10 to 17).

These products are also referred to in D8, a paper
entitled "Water Jet Entangl ed Nonwovens"” and al |l egedly
presented by J. R Starr fromJ.R Starr corporation,
Massachusetts, US, on 21 Septenber 1987 at | NSI GHT87 in
Toronto. According to this docunent C. H. Dexter

Di vi sion was the only conpany which, at the date of D8,
commercially supplied such wet-laid, water jet

ent angl ed nonwovens using long fibers in the precursor
webs (see page 3, lines 1 to 4, 14 to 17 and 33 to 41).
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The Appellant filed conparative data which show t he
superior interlayer peeling strength of the nonwoven
fabrics according to the patent in suit (called

" Col don") over that of conmmercial nonwovens accordi ng
to the stated prior art and, at the sane tinme excell ent
uniformty and tensile/tear strength at |evels as
attained in products according to the spunbond process.
The data include a conparison with a prior art wet-

| ai d, hydroentangl ed nonwoven, which is a product
supplied by Dexter under the trade nane "Hydraspun"
(see Appellant's letter dated 15 January 1999, Annex 1,
Tables A and B and Figures TB1 to TB4) and is
representative for the products disclosed in D4 (see
Tabl es) .

In the Respondents' opinion, the Appellant's
conparative data were not convinci ng because they did
not reveal the entangling point intervals of the
respective webs. However, as the Respondents did not
contest the Appellant's convincing statenent that the
"Col don" fabrics represented the clained invention, the
Board accepts that these fabrics showed the features
called for by claim1, including an entangling point
interval within the clained range.

The technical relevance of the interlayer peeling
strength was disclosed in the patent in suit as well as
the nethod of nmeasuring it (page 5, lines 28 to 52, and
page 7, lines 16 to 35). The Board cannot accept,
therefore, the Respondents' argunment that the

i nterlayer peeling strength cannot contribute to

I nventive step, since this paranmeter was not nentioned
in the state of the art. To disregard this paraneter
when assessing inventive step would have been possible
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only if the Respondents had provi ded convincing

evi dence denonstrating the technical irrelevance of
this paraneter. However, the Respondents failed to
subm t such evidence. Therefore, the technical problem
underlying the invention can be defined as inproving
the interlayer peeling strength of the wet-laid
hydr oent angl ed products as described in D4 and supplied
fromthe Dexter Division, while nmaintaining, at the
sane tinme, uniformty and tensile/tear strength at

| east at |evels already attained in these prior art
nonwoven fabri cs.

In this connection, the Board notes that there is no
reason to refer in claiml to the interlayer peeling
strength or, in other words, to the problem as was
suggested by the Respondents. The provisions for a
proper wording of the clains are set out in Rule 29(1)
EPC, which requires that "the clainms shall define the
matter for which protection is sought in terns of the
technical features of the invention". In case of a
product claim the appropriate features are directed to
the structure and to the conposition of the product,
sonetinmes - where applicable - also to features of
their manufacture, thereby defining the subject-matter
whi ch sol ves the existing technical problem However,
apart fromsituations covered by Article 54(5) EPC, it
is normal ly neither necessary nor desirable that the
product clainms refer to the problemsolved in terns of
an obtained effect. By correctly applying Rule 29(1)
EPC in the present case, the technical features
defining the invention are:

- a single fiber dianmeter D of the staple fibers of
from7 pmto 25 um
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- aratio L/D between the fiber length L and the
dianeter D of from0.8 x 10® to 2.0 x 103,

- a Young's modul us of the fibers of from50 kg/ m¥
to 700 kg/ m?* and

- a nean fiber entangling point interval of 300 pm
or |ess,

in conbination with the hydroentangl ed wet-1laid web.

The Respondents objected that the Appellant's

addi tional experinental data did not show that the

i nterlayer peeling strength was exceptionally high
within the clainmed range for L/D. In particular the
graph for a entangling point interval of 100 umin
Figure 3 was said to show that the interlayer peeling
strength was higher for an L/D-ratio above 2.0 x 103
(i.e. outside of the clained L/D-ratio range) than for
an L/D-ratio of about 0.8 to 0.9 x 103 Therefore, so
t he Respondents argued, neither a relationship between
the interlayer peeling strength and the fiber dianeter
or the L/D-ratio was shown, nor how to achieve this

al | eged i nprovenent.

However, for acknow edgi ng that the suggested and

cl ai med neans solve the existing technical problem it
Is only necessary to render credible that the effect
ainmed at is achieved throughout the whole scope of the
claim Wether or not a beneficial effect can al so be
achi eved outside of this scope is irrelevant in this
context. In the present case, Figure 3 of the

Appel  ant' s addi ti onal experinental data shows nmaxi num

values for the interlayer peeling strength within the
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cl ai med range of L/D-rati os.

The patent in suit contains al so conparative exanpl es
whi ch show that the interlayer peeling strength was
insufficient if the dianmeter or L/D-ratio were outside
the clained ranges. This is also set out in the
description of the patent in suit, where it is said
that dianeters below 7 pumwould result in a | ow overal
strength of the product web (cf. conparative

exanpl e 1), whereas those above 25 pmwould result in a
| oss of uniformty and fineness of the fabric surface
(page 3, lines 45 to 51). Likew se, entanglenent of the
fibers would be reduced, if the L/Dratio is too high
(cf. conparative exanple 2), or if the L/Dratio is too
| ow (cf. page 3, line 57 to page 4, line 12 and
conparative exanple 3). Further conparative data based
on a commercial spun bond product al so show the

i nproved interlayer peeling strength of the clained
product (page 8, lines 17 to 33). Finally, as set out
under point 2 above, the selected range of Young's
nmodul i, which - by definition - is nothing else than a
sel ection of suitable kinds of fibers in terns of

mat eri al and cross-section, is necessary to achieve the
desired entangl enent value w thout destruction of the
web. It follows fromthe above that all the technica
features defining the invention in claiml contribute
to the solution of the existing technical problem It
is, therefore, credible that the stated problemis
solved by the subject-matter of claiml.

Regardi ng inventive step, it remains, therefore, to be
deci ded whether or not a person skilled in the art
woul d have used the conbination of features as set out
inclaiml, in particular those features which are
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i sted under point 3.3.3 above, in order to solve the
probl em posed.

Wil e indicating that wet-laid nonwoven fabrics which
are uni form and have high strength can be obtai ned by
hydr oentangl i ng wet-1laid precursor webs, D4 neither
mentions the existing technical problem(see

poi nt 3.3.3 above), nor gives it any technica

i nstructions for the manufacture thereof or a hint to

t he cl ai med conbi nation of features. The only tangible
technical feature nentioned in D4 is that the fiber
length in the wet-1laid precursor web should be 3/4 inch
or longer in order to obtain products having tensile
and tear properties conparable to those produced on dry
| ay machi nes (see page 45, 2nd paragraph).

The Board does not share the Respondents' view that the
cl ai med subject-matter consisted in a nere aggregation
of separate features having separate effects. Rather to
the contrary, it is clear fromthe above (see

point 3.3.4) that the various features of the subject-
matter of claim1l work together to result in an

i ncreased interlayer peeling strength and in particular
to a maxi mumthereof in the clainmed range of L/D

rati os. As already indicated, the interlayer peeling
strength was not nentioned in the prior art. There is
no direct dependency of this paraneter fromthe tear
strength or fromthe tensile strength as was
denonstrated by the Respondent (see Figures TBl to TB3
of the conparative data). Therefore, any genera
statenent in the state of the art which, perhaps
inmplicitly, would have pointed to a rel ationship

bet ween various paraneters such as e.g. fiber dianeter,
L/D-ratio, entangling point interval (D2, colum 13,
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lines 44 to 51; the latter paraneter being known from
D5, colum 4, lines 34 to 51), etc., on the one hand,
and the "strength" of the web, on the other, would not
have hel ped the skilled person to solve the existing
technical problem It was not foreshadowed in the state
of the art that the conbination of all the selected
paraneter ranges as clained would |lead to a superior
interlayer peeling strength wi thout maeking sacrifices
in respect of other strength properties or uniformty
and, thus, to the solution of the technical problem

It is not disputed that a person skilled in the art
coul d have conbi ned the various features defining the
subject-matter of claim1 which were all known per se.
However, the Board cannot see any reason why a skilled
person woul d have done so with a reasonabl e expectation
of success to solve the technical problemas defined

W t hout the guidance of the patent in suit. This is
also true in view of the statenent in D8 that
"increasing the degree of entanglenent results in
increasing tensile strength up to a point" (page 12,
second sentence), since no practical technical teaching
was linked to this statenent which, noreover, did not
refer to interlayer peeling strength, but nerely to
tensil e strength.

Bearing in mnd that entangl enment treatnent of

di fferent precursor webs results in different
properties of the produced fabrics, as set out in D8
(see point 2 above), it is also not decisive for the
present case that according to D10 the L/Dratio and
the fiber nodulus which influence knot formation and,
hence, uniformty in the web, were inportant factors to
choose (see page 47, mddl e colum, |ast paragraph to
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page 48, first full paragraph). Mrreover, D10 is not
concerned wi th entangl ed nonwovens, but rather seeks to
defi ne those paraneters which are necessary to avoid
entangling or knot formation (page 47, mddle col um,

| ast sentence of the second full paragraph).

Hence, it was not obvious for the skilled person that
the cl ai ned conbi nati on of features would solve the
techni cal problem so nmuch the nore as D8 which had

al | egedly been published only two nonth before D4,
states that entangl ed products nmade fromwet-1|aid
precursor webs were still devel opnental (see page 14,
first paragraph). This confirns that no predictions on
the influence of the various relevant paraneters on the
i nterlayer peeling strength were possible at the
priority date of the patent in suit. This is
corroborated by the statenent of Respondent | in the
oral proceedings that there was no physical explanation
avai l abl e for such an influence. It is also noted that
t he Respondents did not provide any counter-evidence,
in particular as to e.g. the existence of prior art
products having an interlayer peeling strength
conparable to that of the webs of the present

i nventi on.

For these reasons, the Board concl udes that none of the
docunents D2, D4, D5, D8 or D10, taken alone or in
conbi nation, renders obvious the subject-matter of
claim1l of the auxiliary request, which therefore neets
the requirements of Articles 52(1) and 56 EPC. Claim4
relates to a process for the manufacture of the product
of claim1l and is based on the sanme inventive concept.
It derives, therefore, its patentability fromthat of
Caim1, as do the dependent clains 2, 3 and 5.
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Under the circunstances, the issue of whether docunents
D4 and D8 belong to the state of the art, which was
contested by the Appellant, is irrelevant and, thus, is
not to be considered by the Board.

O der

For these reasons it is decided that:

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

2. The case is remtted to the Opposition Division with
the order to maintain the patent on the basis of
Clainms 1 to 5 according to the auxiliary request, and a

description to be adapted thereto, and the draw ng
(Figure 1) as granted.

The Regi strar: The Chai r man:

G Rauh P. Krasa
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