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Summary of Facts and Subm ssi ons

2509.D

The grant of European patent 0 592 809, in respect of
Eur opean patent application 93 114 421.6, filed on

8 Septenmber 1993 and claimng a right of priority in
the USA of 15 Septenber 1992 (US 945320), was published
on 12 March 1997. The patent as granted contai ned the
foll owi ng i ndependent cl ai ns:

"1. A nenbrane capabl e of separating oxygen from an
oxygen-cont ai ni ng gaseous m xture, which nenbrane
conprises a dense |ayer having no connected through
porosity and a plurality of porous |ayers having an
average pore radius of |ess than about 10 m croneters
wherein the average pore radius of each respective
porous | ayer is |larger than the average pore radi us of
t he precedi ng porous |layer as function of distance away
fromthe dense | ayer, the porous |ayer and the dense

| ayer which are independently fornmed froma

mul ti conponent netal lic oxide capable of conducting

el ectrons and oxygen ions at tenperatures greater than
about 500°C."

"8. A nenbrane capabl e of separating oxygen from an
oxygen-cont ai ni ng gaseous m xture, which nenbrane
conprises a first porous layer forned froma

mul ti conponent netallic oxide having an average pore
radi us of |ess than about 10 mcroneters which is
deposited to a second porous |ayer having an average
pore radius greater than the radius of the first |ayer
but | ess than about 10 mm which is not a m xed
conducting oxide, the first porous |ayer being
contiguous with a dense |layer having no connected

t hrough porosity conprising a nmulticonmponent netallic
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oxi de, said multiconmponent netallic oxides being
capabl e of conducting oxygen ions at tenperatures
greater than about 500°C. "

"16. A menbrane capabl e of separating oxygen from an
oxygen-cont ai ni ng gaseous m xture, which nenbrane
conprises a first porous |ayer and a second porous

| ayer having an average pore radius of |ess than about
10 micronmeters which are separated by and conti guous
with a dense | ayer having no connected through porosity
wherein the first porous |layer, the second porous |ayer
and the dense | ayer are independently fornmed froma

mul ti conponent netal lic oxide capable of conducting

el ectrons and oxygen ions at tenperatures greater than
about 500°C."

A notice of opposition was filed on 10 Decenber 1997,

in which revocation of the patent was requested on the
grounds of Article 100, paragraphs (a) and (b), EPC,

that the clainmed subject-matter |acked novelty and

i nventive step and that the patent did not disclose the
invention in a manner sufficiently clear and conpl ete
for it to be carried out by a person skilled in the art.
The follow ng docunents were inter alia nentioned:

Dl1: Y. Teraoka & al., "Devel opnent of Oxygen
Sem per neabl e Menbrane Usi ng M xed Conductive
Per ovskite- Type Oxi des" (Part 2), J. Ceram c Soc.
Jpn. Inter. Ed., Vol. 97, 1989, pages 523-529;

D7: EP-A-0 438 902.
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In a decision notified in witing on 15 July 1999,
whi ch was based on the clains as granted, the
Qpposition Division rejected the opposition. In its
deci sion, the Opposition Division held that:

(a) The disclosure in the opposed patent net the
requirements of Article 83 EPC,

(b) Dl was the closest prior art docunent for the
menbrane of Claim8 and D7 did not supply any
information filling the gap between D1 and the
opposed patent. This conclusion applied a fortiori
to the nmenbranes of Clains 1 and 16;

(c) as regards the alleged simlarities between the
field of solid oxide fuel cells (SOFC) and that of
oxygen ion transport menbranes (I TM, even if any
simlarities were accepted, they would not give a
hint towards the findings on which the opposed
pat ent was based;

(d) therefore, the clained subject-matter had not been
rendered obvious by the prior art cited.

Furthernore, according to the mnutes of the oral
proceedi ngs hel d before the Opposition Division, the
opponents had sought to introduce into the proceedi ngs
the followng late-filed docunents:

D9: T. Kenjo et al., "H gh Tenperature Air Cathodes
Cont ai ni ng I on Conductive Oxides", J. Electrochem
Soc., Vol. 138, N2, February 1991, pages 349-355;
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D10: I.V. Mirygin, "Steady Pol arization of Distributed
Gas Electrodes in Cells with Solid Electrolyte.
The Met hod of Effective Coefficients",
El ektrokhi mya, Vol. 23, N°6, June 1987
pages 740-747, referred to as the English
transl ati on published by Pl enum Publi shing
Cor poration, 1987, pages 697-704; and

D11: H. P. Hsieh et al., "M croporous Al um na
Menbr anes", Journal of Menbrane Science, 39
(1988), pages 221-241.

On 22 Septenber 1999, the opponents (appellants) | odged
an appeal against that decision; the fee for appeal was
paid on the sane day. In their statenent setting out

t he grounds of appeal, received on 25 Novenber 1999,

t he appell ants encl osed a nunber of further docunents
as well as three declarations of qualified experts in

t he technical fields concerned.

In reply, the proprietors (respondents) submtted a
table with a new nunbering of all of the docunents
cited, including the declarations of the experts, i.e.
Dl to D47 (letter dated 6 June 2000), to which
reference is made in the present decision; furthernore,
they filed a first auxiliary request, in which an
anended Claim8 replaced Claim8 as granted (letter
dated 24 June 2004).

Oral proceedings were held on 3 August 2004, in which
the relevance of the follow ng docunents, in particular
was di scussed:
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H L. Tuller et al., "Doped Ceria as a Solid Oxide
El ectrol yte", Journal of The El ectrochem cal
Soci ety, February 1975, pages 255-259,

J. DD Wight et al., "Advanced Oxygen Separation
Menbranes”, Report N° TDA-GRI-90/0303, Gas
Research Institute, Septenber 1990,

US-A-5 114 803,

US- A-4 330 633.

The appel l ants argued essentially as foll ows:

Adm ssibility of the appeal

2509.D

(a) Although dains 1, 8 and 16 as granted defined

ion transport nenbranes (I TM, they enconpassed
simlar structures used in solid oxide fuel
cells (SOFC). Since the Opposition Division did
not acknow edge the simlarity between the
fields of I TM and SOFC, the appellants had thus
tried to show that it was general know edge
that those two fields were closely related. If
the close interconnection of the SOFC and | TM
arts were taken into consideration, and the
further docunents were introduced into the
proceedi ngs, the inpugned decision was not
tenabl e. The present appeal was based on one of
the grounds referred to in the notice of
opposition. Also, the facts, evidence and
argunments presented in the statenent setting
out the grounds of appeal did not constitute an
entirely fresh factual framework with respect
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to the debate before the Qpposition D vision,
but a nmere continuation of that debate w thout
any change of the framework. Further, the
appeal had been substantiated in detail and it
was not necessary that the facts argued were
cogent. In the case |law, one could find much
nore extreme cases in which the appeal was held
to be adm ssible. In fact, even if the case was
a fresh one, the appeal would still be
adm ssi bl e.

As to the subject-matter of Claiml, the

cl osest prior art document was D1, which

descri bed an asymmetric nmenbrane structure of a
dense thin filmof a perovskite-type oxide on a
porous substrate. The menbrane, which should be
as thin as possible to increase the perneation
of oxygen, as well as the porous support were
in particular nmade of a mnulti-conponent netal
oxi de, which was capabl e of conducting both

el ectrons and oxygen ions at tenperatures
greater than about 500°C. The pore radius of

t he porous support was about 10 to 15

m crometers. According to D1, the physical

di ffusion of oxygen gas through the porous body
was not rate-determning. In order to further

i ncrease the perneation of oxygen it was not
only necessary to reduce changes in the surface
conposition but also to increase the porosity
of the porous support |ayer. Mre particularly,
according to DL it was effective to control the
open pores in the substrate at finer size and



2509.D

(c)

(d)

(i)

-7 - T 0932/ 99

to increase the effective distribution
concentration of fine pores. This essentially
corresponded to what was defined in Caiml in
suit. Neverthel ess, D1 neither disclosed the
upper limt of 10 mcroneters for the pore
radi us nor the graduation of the pore size of
t he porous structure as a function of the

di stance away fromthe dense thin film

The problem underlying the patent in suit was
to provide solid state nenbranes which
exhi bi ted superior oxygen flux. The patent in
suit offered three alternative solutions to

t hat problem as delineated in independent
clainms 1, 8 and 16.

However, the features defined in Clains 1, 8

and 16 did not reflect the core of the all eged

i nvention as argued by the proprietors:
Claim1l nerely required that the structure
shoul d be capabl e of separating oxygen from
an oxygen-contai ni ng gaseous m xture, not
that the separated oxygen was recover ed.
Si nce separation as such always preceded the
consunption of the separated product and
since the nmenbrane structures used in SOFC
applications al so separated oxygen from
oxygen-contai ning gases, Claim1l in suit
enconpassed SOFC structures. Further,
Claim1l1 did neither define that the dense
menbrane had a limted thickness nor that
the m xed conducting | ayer was contiguous to
that thin dense nmenbrane.
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(it) As to Cdaim8, it did not require that the

dense nenbrane and the contiguous porous

| ayer should be m xed conducting. Instead,
the multi-conponent netallic oxides formng

t he dense and the contiguous porous |ayer
shoul d conduct oxygen ions, like the solid

el ectrolytes used in the dense |ayer of SOFC.
According to the description of the patent

in suit, the mentioned multi-conponent

nmetal lic oxides could also be either ion or

el ectron conducti ng.

(iii) As regards Claim16, it failed to define

t hat each porous | ayer contiguous to the
dense nenbrane had an average pore radi us of
| ess than about 10 mcroneters.

(iv) Therefore, since the clainmed structures did

(e)

not include limtations to inprove the
oxygen flux, the problemunderlying the
patent in suit had not been sol ved.

As regards obvi ousness, the clainmed subject-
matter nerely represented an alternative to
asymmetric structures conprising a thin dense
menbrane on a porous support, which were indeed
wel | known before the priority date of the
patent in suit. If, on the other hand, the
probl em coul d be fornul ated nore anbitiously
than providing a nere alternative, then the
closely related fields of oxygen ion transport
menbranes (I TM and solid oxide fuel cells
(SOFC) woul d be considered by the skilled

per son when devel opi ng oxygen ion transport
menbranes, since he was fully aware of the
devel opnents in the field of solid oxide fuel
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cells as well. Hence, the teaching of Dl coul d
be suppl enented by e.g. D36, which inter alia
described a structure to be used as an air

el ectrode of a solid oxide fuel cell (SOFC)
That structure conprised a dense thin filmof a
solid oxide, which was ion conducting, and a
porous | ayer, the pore size of which was
gradual |y changed as a function of the distance
away fromthe thin film Anong the materials
used for the porous support, D36 inter alia
menti oned LaCoQ;, which was a m xed conducti ng
mul ti-conponent netallic oxide, as taught by
e.g. D7 and D33. In the experinments described
in D36, the porous |ayers or at |east sonme of

t hem had a pore size within the range as
defined in daim1l in suit. The object of D36
was to increase the oxygen flux, |ike the
patent in suit. Further, D36 taught that a
porous support having a pore dianeter that
continuously changed in the direction away from
the dense |ayer permtted the formation of a

t hi nner dense nmenbrane and opposed a | ower

resi stance to diffusion of oxygen fromthe
space where the oxygen-containing gas was
present, like the patent in suit. The fact that
the structure of D36 conprised a dense | ayer of
a solid electrolyte, which was only ion
conducting, did not dimnish the rel evance of
D36. In fact, D12 showed that there was no

di fference whether a m xed conductor or a solid
oxi de was used in a fuel cell. Further, D45
described that a solid oxide film having both
ion and el ectron conductivity, supported on a
porous support, could be used either as an
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oxygen menbrane or as an electrode material of
solid oxide fuel cells.

Claim8 in suit nerely required a ion
conducting thin dense |layer. Since the dual
transport nechanismwas only related to the
porous structure, it was only necessary to
conpare the porous structure of D1 with the
porous structure of the electrode in D36, which
conparison only required consideration of
general physical laws that applied in the sane
way to both supports. Hence, not the nechani sm
of conduction behind the structures was

i mportant, but whether or not the porous
structures described in DI and D36 coul d be
conbi ned according to the problem sol ution
approach. In order to increase the oxygen fl ux
as suggested by D1, the skilled person would
have divided the support |layer of DI in nore

| ayers, as shown in D36, so that the clained
sol ution was obvious. This concl usion would

al so apply if the contiguousness of the dense
and the porous layers was additionally defined
in Caiml.

In view of the closeness of the I TM and SOFC
fields, as illustrated in D33, even a further
restriction to the production of oxygen would
not be sufficient to renove the objection of
obvi ousness. Finally, the sanme conclusion al so
applied to Caim8. Therefore, at |east the
subj ect-matter of independent clains 1 and 8
was rendered obvious by the conbination of D1
and D36.
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Apportionnent of costs

VI

(h)

Since the opponents' group of experts was snall,
they relied on searches carried out by external
sources, which produced docunents D1 to D8

Wi thin the nine-nonth period for opposition.
Further experts' opinions ordered by the
opponents led to further docunents filed before
t he oral proceedings of the first instance.
After the unexpected decision of the opposition
di vi sion, according to which ITM and SOFC
fields were not closely rel ated, the opponents,
while trying to fill the gaps in the argunents
not followed by the opposition division, becane
aware of further docunents, e.g. D36, which was
nore inportant than D9. Many of those docunents
were periodicals, notoriously difficult to find,
or only recently published docunents. In the
present case, the filing of further docunents
in reaction to the inpugned decision did not
anount to an abuse of the proceedings.
Therefore, the filing of the new docunents at

t he appeal stage was justified, and an
apportionment of costs was not equitable.

The respondents argued essentially as foll ows:

Adm ssibility of the appeal

2509.D

(a)

The i nmpugned deci si on was based on docunents D1
to D8, submtted with the notice of opposition,
al t hough further docunents were submtted in

preparation of the oral proceedings before the
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Qpposition Division. In their statenent setting
out the grounds of appeal, the appellants stil
pursued origi nal grounds of opposition but they
now presented a new case based on new evi dence.
Since the appellants had failed to attack the

| egal and factual reasons of the decision, they
had in effect agreed that the decision of the
first instance was correct. Hence, they were
now attenpting to | odge a second opposition,
guised in the formof an appeal, which however
violated the principle of fair and expedi ent
proceedi ngs. According to the Case Law of the
Boards of Appeal of the EPO (4'" edition, 2001
VII.D.7.5.1 and 7.5.2(c)), in five relevant

deci sions, tw rejected the appeal, because
they considered that the case was a fresh one,
and three admtted the appeals. In two admtted
appeal s, the opponents-appellants had referred
to a prior use, where information was found
after the first instance decision was issued.
In the first case, the Board disregarded the
evi dence relied upon (T 389/95 of 15 Cctober
1997). In the other case (T 252/95 of 21 August
1998), the Board adm tted the new evi dence but
remtted the case to the first instance. In the
present case, no prior use had been invoked but
a set of 24 new docunents, which could have
been found in a database before the decision
was issued, was presented. This in fact
constituted a new opposition based on new

evi dence. Hence, adm ssion of the appeal would
open the door to successive oppositions on the
sanme grounds invoked in the notice of



| nventive step

2509.D

(b)

(c)

(d)

- 13 - T 0932/ 99

opposition, i.e. a tactical abuse. Therefore,
t he appeal was not admi ssi bl e.

D1, which disclosed a dense m xed conducti ng
menbrane on a porous support, both of the sanme
material, was the closest prior art docunent.
However, according to D1, the area accessible
to oxygen at the interface between porous and
dense | ayers would be at maxi mum w t hout any
support. Hence, D1 taught that porous |ayers
reduced the accessible area, thus bl ocking
oxygen transport. The suggestion given in the
concl usions of D1, nanmely to di sperse open
pores into finer pores and to increase the
effective surface area of pores, in fact went
agai nst the addition of further porous |ayers.
Hence, the technical effects of the present

i nventi on were not disclosed in D1.

The problem underlying the patent in suit was
to provide menbranes exhi biting superior oxygen
flux without sacrificing physical conpatibility
and nmechani cal stability.

The subject-matter as delineated in Clains 1, 8
and 16, which concerned a m xed conducting
menbrane for separating oxygen from oxygen-
cont ai ni ng gases to obtain pure oxygen as the
desired product, overcane the flux limtations
whi ch had been observed when using known
menbranes. In fact, the inproved flux of gas

t hrough the nenbrane had been achi eved by a
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structure conprising a thin dense nenbrane
supported on porous m xed conducting supports,
whi ch structure was able to withstand the
pressure gradient applied. The proprietors had
i ndeed realized that, in order to overcone the
flux limtations, in particular the surface
kinetic limtations as well as the bul k
[imtations, not only the dense nmenbrane should
be made thinner but the contiguous |ayers
shoul d be m xed conducting and have a gradually
rising pore size as a function of distance away
fromthe nmenbrane, which pores size should
however be |less than 10 mcroneters. This
permtted the permeation of the oxygen ions

al so through the bul k of the contiguous porous
| ayers. The fact that the dense |ayer was thin
was i nplied by the term nenbrane.

On the proper interpretation of Clains 1, 8 and
16 on the basis of the description, those

all egedly m ssing features nentioned by the
appel l ants shoul d be read into the cl ains.
Hence, in Caim1l, the porous |ayer was
contiguous to the dense layer; in Caim8, the
mul ti-conmponent netallic oxides were m xed
conducting; and in Caim 16, both porous |ayers
had an average pore radius of less than 10

m crometers. Further, fromthe description, it
was apparent that the separated oxygen was the
desired product. Since the claimed structures
surprisingly showed better fluxes than

menbr anes having a single porous |ayer, whether
m xed conducting or not, the problem had been

sol ved.
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None of the freshly submtted docunents was
prejudicial to the maintenance of the patent in
suit. Therefore, all belatedly filed docunents
shoul d be disregarded. In particular, the art
of solid oxide fuel cells (SOFC), relied upon
by the appellants, did not neighbour on the art
of ion transport nmenbranes (ITM. In fact, the
conbi nati ons of docunments used by the
appellants to attack the subject-matter of
Clainms 1, 8 and 16 were essentially based on

hi ndsi ght, and in any case failed to render
obvi ous the cl ai mred nenbr anes.

More particularly, the nmenbrane problens
mentioned in Dl could not be mxed with the

el ectrode problens nentioned in D36. It was
known that a solid oxide fuel cell required a
dense | ayer of ion conducting solid oxide as
wel | as el ectrodes on both sides of the ion
conducting oxide, to conduct the electrons. In
contrast thereto, since in an ion transporting
menbrane the conduction of the el ectrons was
within the nenbrane itself, the nenbrane did
not require any el ectrode. Therefore, the
structures were not simlar. Nor did D33 or D45
support any alleged simlarity between the
fields of SOFC and I TM The reason why a m xed
conducti ng nmenbrane was used for sone

el ectrodes was that they provided electrons to
reduce oxygen gas, but only at the free face
boundary where the oxygen ion was fornmed and
transported. This was not the case in D36,
wherein oxygen flux limtations occurred to
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el ectrodes at the (solid oxide-el ectrode-gas)
t hree- phase interface. No three-phase interface
was however present in DIl.

Further, the problemdefined in D36 was how to
enhance the diffusion of oxygen, which was
favoured by | arge pores, while increasing the
surface contact density of the three-phase
interface, which was favoured by small pores.
This problemdid not exist in | TM nmenbranes.

Therefore, w thout hindsight, the skilled
person had no notivation to conbine an | TM
structure of DI with a SOFC el ectrode structure
of D36, or of any other new evidence.

Apportionnent of costs

2509.D

(i)

In their notice of opposition, the appellants
had only cited docunents D1 to D8. Before the
oral proceedings, they had then sought to

i ntroduce sone bel ated docunents into the
proceedings. In the statenent setting out the
grounds of appeal, further docunents were cited.
However, the further docunents sought to be

i ntroduced at the appeal stage did not relate

to sonet hi ng which could not have been
establ i shed before. Hence, in the present case,
no mtigating circunstances were present which
could justify the | ateness of the subm ssion.
The introduction of the new docunments at the
appeal stage anobunted to a tactical abuse of

t he proceedings. If, however, an abuse was not
acknow edged, and if any docunents, such as D36
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D33 or D45, was found to be sufficiently

rel evant to prejudi ce mai ntenance of the patent
as granted, then the case should be remtted to
the first instance. Since the |ateness of

filing new docunents was not justified, at

| east the costs of the appeal l|evel and the
costs of the second first instance proceedi ngs
shoul d be charged to the appellants, as deci ded
in T 611/90 (QJ 1993, 50) and T 416/87 (QJ 1990,
415) .

I X. The appel | ants (opponents) requested that the decision
be set aside and that the European patent be revoked.
In addition they requested to admt into the
proceedi ngs at | east docunents D9, D10 and D12 al ready
cited during the first instance proceedings as well as
freshly submtted docunents D29, D33 and D36;
auxiliarily, toremt the case to the first instance
for further prosecution. Finally, they requested to
reject the respondents' request for apportionnent of
costs.

X. The respondents (proprietors) requested that the appeal
be rejected as inadm ssible; auxiliarily, that the
appeal be dism ssed and that the patent be maintained
as granted, or, alternatively on the basis of the
auxiliary request submtted with letter dated 24 June
2004. In addition, they requested to reject the newy
submtted references as filed belatedly, or, should one
of the new references be considered as sufficiently
relevant, to remt the case to the first instance and
to apportion the respondents' costs incurred by these
appeal proceedings.

2509.D
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Reasons for the Deci sion

1. Adm ssibility of the appeal

1.1 The respondents have argued that the present appeal was
based on new, belatedly filed evidence, which was
avai |l abl e before the inpugned decision was issued, as
wel | as on new facts based on that new evi dence. Hence,
it constituted a fresh case which was inadm ssi bl e.

1.2 Fromthe statenent setting out the grounds of the
present appeal, it is apparent that:

1.2.1 the decision is alleged to be incorrect because an
argunent of crucial inportance, i.e. that the solid
oxi de fuel cell (SOFC) art be taken into account when
assessing inventive step, was not foll owed by the
Qpposition Division (statenment, point 1.1);

1.2.2 further, it is the appellants' position that the
cl ai med nenbranes were rendered obvi ous by the known
art (counterargunents referred to as points 2(a), 2(b)
and 2(c) on pages 8 and 9 of that statenent); and,

1.2.3 finally, the facts on which the appellants based their
argunents are detail ed extensively on the basis of
speci fic conbi nati ons of docunents on pages 11 to 46
wher eby each attack is concluded by a graphic
presentation showi ng which feature is known fromthe
docunent taken as prior art and which feature is to be
found in the other document referred to.

2509.D
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Therefore, the present statenent of grounds of appeal
sets out an arguable case as required in the
est abl i shed practice (Case Law, supra, VII.D. 7.5.1).

As to the | ateness of the new evidence, the question
whet her | ate subm ssions are disregarded under

Article 114(2) EPC cannot as a rule be answered w t hout
starting the substantive exam nation of an appeal. This
presupposes that the adm ssibility of the appeal has
been accepted before. Therefore, the possibility that
facts and evidence submtted for the first tinme with

t he grounds of appeal may be di sregarded does not
affect the adm ssibility of the appeal.

It follows fromthe above that the present appeal is
adm ssi bl e.

Mai n request

2509.D

Sufficiency of the disclosure

The appel |l ants have not maintai ned their grounds of
insufficient disclosure during the appeal proceedings.
According to the decision under appeal the opposed
patent net the requirenents of Article 83 EPC. The
Board has no reason to take a different position.

Late filed facts and evi dence

In view of the requests presented during the oral
proceedi ngs, the only point dealt with was whet her or
not any of the documents filed for the first time at
t he appeal stage was relevant, in particular D36,

al t hough al so D12, D33 and D45 were di scussed.
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Al'l these docunents could have been submtted before,
i.e. during the nine-nonth period for opposition, or
before the oral proceedings for consideration by the
Qpposition Division. Therefore, they are late filed.

According to the Case Law, supra, VI.F.2, in particular
| andmar k decision T 156/84 (QJ 1988, 372), the

adm ssibility of late filed docunents in the
proceedings is, unless there is an abuse of the
proceedings, in particular decided with respect to
their rel evance.

As regards the reasons for the | ateness, the Board has
consi dered that:

(a) The appellants provided plausible reasons for
submtting the material so late, in particular
t hat the new evi dence was submtted in reaction to
t he i mpugned decision, in which the argunents of
t he opponents concerning the simlarity between
the | TM and SOFC fields, which simlarity was held
to be crucial, had not been foll owed.

(b) The respondents could not be surprised by the
subm ssi on of new docunents relating to an
argunent di scussed during the opposition
proceedi ngs, which however had not persuaded the
Qpposi tion Division.

Therefore, the subm ssion of the new evi dence cannot be
considered as a tactical abuse of the proceedings.
Consequently, the new evidence cannot be disregarded

wi t hout considering its rel evance.
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As regards the relevance, the main criterion for
deciding on the adm ssibility of a late-filed docunent
is its evidential weight in relation to other documents
al ready under consideration in the case so that it may
change the outcone of the case (Case Law, supra,
VI.F.3.1.1). The new docunents have inter alia been
filed to supplenent the disclosure of DI when argui ng
on inventive step. Before considering their rel evance,
it is therefore necessary to assess the content of

i ndependent Clains 1, 8 and 16 in suit as well as the
di scl osure of D1.

Since there has been consi derabl e divergence of opinion
bet ween the parties on the content of Clains 1, 8 and
16, the nmeaning of these clains has to be nade clear:

Claim1 concerns a menbrane capabl e of separating
oxygen from an oxygen-contai ni ng gaseous m xture. Thus,
the clained subject-matter is directed to a product per
se, i.e. a structure in formof a nenbrane, a wall
having a thin structure. Cdaim1lis silent as to any
recovery of the separated oxygen. The nenbrane as such
cannot separate any gas, unless it is installed in an
apparatus conprising conpartnments for the oxygen-
containing gas and for the separated gas, which are
tightly separated by that nenbrane, under conditions
appropriate for the separation. Caim1l does not define
any such conpartnents, |et alone any apparatus for gas
separation conprising those conpartnents and neans for
appl yi ng the necessary conditions, such as tenperature
and pressure gradient. In fact, daim1l only defines
the structure of the nenbrane as such, independently
fromits installation in any apparatus. Therefore, the
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indication in Caiml, i.e. "capable of separating
oxygen from an oxygen-cont ai ni ng gaseous m xture",
nerely serves the purpose of defining a capability of

t he clai ned nenbrane, wi thout inparting any limtations
on any actual use of the structure clained, such as
recovery of pure oxygen.

Further, although it is not contested that a nenbrane
has a thin structure, Caim1 neverthel ess does not
define the thinness of the structure, nor does it
define that the porous |ayer having the smallest pore
size is contiguous to the dense | ayer. Hence, those
m ssing features cannot be read into Caim1.

Al so, since Caim1l nmentions that the dense and the
porous | ayer are "independently"” fornmed froma m xed-
conducting multi-conponent oxide, it follows that in
the structure of Caiml the dense and the porous

| ayers may be present as two distinct phases.
Consequently, the presence of a three-phase interface
(dense | ayer-porous | ayer-gas) is not excluded by the
wor di ng of C aim 1.

The respondents have argued that if Caim1l was
interpreted in the light of the description, those
[imtations would be apparent, in particular that the
porous | ayer having the smallest pore size was
contiguous to the dense | ayer.

However, a distinction should be drawn between, on the
one hand, the fact that it m ght be necessary to take
into account any explicit definition as given in the
description for interpreting a claims termand, on the
ot her hand, the tentative to use Article 69 EPC as a
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basis for reading limtations derived fromthe
description into clainms in order to avoid objections
based on | ack of novelty or inventive step. The latter
approach to claiminterpretation by the respondents,
whereby features nentioned only in the description are
read into Claim1l as necessary limtations is
inconpatible with the EPC (T 1208/ 97 of 3 Novenber 2000,
not published in Q) EPO Reasons, point 4).

It follows fromthe above that the limtations invoked
by the respondents (oxygen gas is the recovered product
of the separation; since the nenbrane is thin per
definition, the dense layer is much thinner; and, the
porous |ayer with the smallest pore size is contiguous
to the dense |ayer) cannot be read into Caim1.

4.3.4 As to Claim8, in addition to the cormments on Claiml
which are applicable nutatis nutandis, attention is
drawn to the follow ng:

(a) The second porous |layer, which is defined to be
"not a m xed conducting oxide", may be only ionic
conducting, or only electron conducting, or inert;

(b) furthernore, the nmulti-conponent netallic oxides
are required to be capable of conducting oxygen
ions at the specified tenmperature. Consequently,
those nulti-conponent netallic oxides need not be
m xed conducting either. Therefore, the dense
| ayer may be only ion conducti ng.

4.3.5 Wth respect to Claim16, in addition to the comments
on Claim1l which are applicable nutatis nutandis, the
question arises whether or not the limtation recited
in Caim1l6 "having an average pore radius of |ess than
about 10 mcroneters” applies only to the second porous

2509.D
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| ayer, as argued by the appellants, or to both porous
| ayers, as argued by the respondents.

In this respect the following is noted: The termradius
is singular; no conmma is present after "second porous

| ayer”; no word |ike "each” or "any" is present before
"having ... 10m{; the limtation "having ...10m{¥
plainly follows the definition of the second porous

| ayer; the clainmed construction is such that the two
porous | ayers are separated by the nenbrane, such that
t hey m ght have different porosities. Therefore, the
above limtation applies only to the second porous

| ayer .

4.4 The deci sion under appeal and the parties have
considered D1 as suitable starting point for assessing

i nventive step.

4.4.1 D1 concerns the devel opnment of oxygen sem perneabl e
menbr anes using m xed-conductive perovskite-type oxides
(title).

According to D1, when a dense filmof m xed conductive
perovskite type oxides is in the formof a nmenbrane and
di fferent oxygen partial pressures are applied on

ei ther sides, oxygen perneates fromthe high oxygen
partial pressure side to the |ow pressure side at

t enmperature higher than 500°C. Oxygen nol ecul es are
ioni zed on the high oxygen partial pressure and transit
t hrough the nmenbrane in the form of oxygen ions, which
are then di scharged and rel eased on the | ow oxygen
partial pressure side, while electrons (or holes)
required for this discharge quickly transit through the
menbrane (Point 1., Introduction, first two paragraphs).

2509.D
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The authors of D1 thus considered that an asynmetric
structure with a thin filmfornmed on a porous substrate
whi ch contains through holes (Figure 1) was a potenti al
thin filmtype oxygen perneation device, which had good
mechani cal strength and was suitable for the

manuf acture of | arge surface area products (page 523,
right colum, first full paragraph, first sentence).

To devel op such an oxygen sem perneabl e menbrane havi ng
an asymretric structure using m xed conductive
perovskite-type oxides, the preparation of a dense

Lap. 6Sro.4Co0; (LSCO) filmon a porous LSCO substrate was
studied by neans of inter alia spray deposition-

techni ques (Abstract). The porous LSCO substrate had
open pores in size of 20 to 30 nm i.e. a radius of

10 to 15 nm (page 524, paragraph 3-1).

Using the sanples with a thin dense filmlayer (about
15 mmthick) fornmed by the spray deposition techni que
and conparative sanples of a dense sintered di sk (about
2 mmthick; page 524, point 2.1), the rate of oxygen
permeati on was neasured (Figure 9 of D1).

Al though the rate of oxygen perneation of the thin film
el ement was nore than twice as high as that of the
sintered disk sanple, it neverthel ess was around 1/5 of
an expected val ue which had been estimated from an
equation (1) in D1 (page 528). That estimati on had been
made inter alia under conditions which were such that

t he physical diffusion of oxygen gas through a porous
body did not determ ne the rate of oxygen perneation.
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One of the reasons for the nuch |ower rate of oxygen
perneation was found to be the change in surface
conposition of the sanples caused by firing at high
tenperature (sintering), which caused a deterioration
i n oxygen adsorption and desorption, which in turn
reduced the rate of oxygen perneation (page 528, right
colum, penul timate paragraph).

Further, in order to increase the rate of oxygen
pernmeation of the thin filmelenment, it was found
necessary to prepare a thinner dense filmas well as to
increase the porosity of the substrate (the porosity
corresponded to "p" in equation (1) of D1).

To increase the porosity of the substrate, enlargenent
of the pore size was not recommended, because it nade
it nore difficult to formdense thin filns on it.
Instead it was effective to make the open pores of the
substrate finer as well as to increase the distribution
concentration of the fine pores (paragraph bridging
pages 528 and 529).

Therefore, in order to further increase the rate of
oxygen perneation through a thin film el enent supported
on a porous substrate, Dl suggests, inter alia, to nake
t he open pores of the substrate finer as well as to
increase the effective surface area of the pores
(conclusion (4) on page 529).

However, any concrete realisation of that suggestion is
m ssing in DI.

The subject-matter of Caim1 of the patent in suit is
di stingui shed fromthe asymetric nenbrane di sclosed in
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Dl by the follow ng features: the upper Iimt of 10 nm
for the average pore radius; the graduation of the pore
size in the porous |layers as a function of distance
away from the dense | ayer

According to the decision under appeal, none of the
docunents cited during the opposition proceedings could
fill the gap between D1 and the clained subject-matter.
Hence, the question arises whether or not any of the
docunents di scussed during the oral proceedi ngs before
the Board is relevant in that respect, in particular
D36, which was the subject of a |ong discussion.

D36 inter alia concerns a porous electrode for a solid
oxi de fuel cell, said porous electrode having one
surface on which a solid electrolyte filmhaving an
ionic conductivity is to be forned, wherein a pore

di aneter of the porous electrode on the side of said
one surface is smaller than that of the porous

el ectrode on the other surface (C aim10).

In that porous el ectrode, a dianeter of particles of
that portion of said porous electrode which is in
contact with the solid electrolyte filmis smaller than
that of the surface portion on the side opposite to the
interface (Caim1l).

In particular, the pore dianeter of the porous

el ectrode is stepwise increased in the direction of a
t hi ckness of the electrode fromthe side of interface
to the side opposite to the interface (Claim12).

Further particulars of said porous el ectrode are
specified in Clainms 13 to 18 of D36.
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According to the exanples of D36, the nmultilayer porous
support of Experinments Il and |1l had an average pore

di aneter ranging fromO.7 nm (solid electrolyte side) to
8.5 mm (gas side) or 1.3 to 26.8 mm respectively. It is
apparent fromthe above, that the pore radius of al

the | ayers of the support of Experinent Il as well as
that of a nunber of |ayers of the support of Experinment
11, is less than 10 mm

Conpared to the porous support of Experinent |, with

uni form average pore dianeter, the electrica

resi stance of a porous support wth graduated pores was
reduced (colum 7, lines 5 to 48; table 1). Thus, the

porous support of D36 appears to inprove the conduction.

According to D36, the use of a porous support nade of a
materi al having ionic and el ectron conductivity as an
air electrode in SOFC was known (colum 1, lines 31

to 37). On that porous material a thin, dense solid

el ectrolyte | ayer was forned

In order to increase the generated power density of a
SOFC conprising such an air el ectrode, however, it was

necessary:

- to enhance the diffusion of the gas in the pores
of the support material;

- to elevate the surface contact density at the
interface between solid electrolyte, electrode and
gas;

- to lower the resistance to ion conductivity of the
solid electrolyte and el ectron conductivity of the
el ectrode film(colum 1, lines 47 to 57).
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In that respect it was known that, although |arge

di aneter pores in the porous electrode material would
be beneficial to the diffusion of the gas, the solid
electrolyte filmforned thereon woul d not have a |arge
contact surface density at the interface solid

el ectrol yte-el ectrode-gas; on the other hand, in porous
materials with small pores, which would produce a |arge
contact surface density at the three-phase-interface,
the diffusion of the gas into the porous el ectrode
becane | arge (paragraph bridging colums 1 and 2).

Therefore, to acconplish its object, D36 proposes the
following solution: the pore dianeter of the porous

el ectrode on the side of one surface is smaller than
that of the porous el ectrode on the side of the other
surface (colum 2, lines 24 to 31). In other words, the
pores in the porous support are so distributed that the
di aneter of the pores gradually changes, for exanple
continuously or stepwise in the direction of the

t hi ckness of the porous support (colum 3, |lines 20

to 34).

By making relatively small pores at the interface

bet ween porous support and dense | ayer, e.g. by using
fine particles of the material for the porous support,
it is possible to increase the contact surface density
at the interface dense | ayer-porous |ayer-gas as well
as to nake the dense | ayer |ayer thinner; further,
thanks to the relatively |arge pores on the other side
of the porous support, i.e. the gas side in use, it is
possible to | ower the resistance to diffusion of gas
into the support; furthernore, the nechanical strength
is increased and, owing to the increased bound areas of
the particles, conpared to a support wi th uniform pores,



6.2

6.2.1

2509.D

- 30 - T 0932/ 99

al so the electrical resistance of the porous support is
decreased (colum 3, line 35 to colum 4, line 6).

As regards the materials used for meking the porous
support, D36 nentions LaMh(G;, CaMhG;, LaN G;, LaCoO; and
LaCr G;, doped or not. Al of them have a perovskite
structure (i.e. a structure ABG;, where A and B are
nmetal atons, i.e. cations). It has not been contested
by the respondents during the oral proceedings that at
| east LaCoO; was m xed-conductive, which fact resulted
from ot her docunents |ike D7 and D33. This fact, would
indeed be inline with the statenent in D36 that the
air electrode, i.e. the porous support of the solid
electrolyte film was ion and el ectron conducting
(colum 1, lines 33 to 34).

The Opposition Division had not admtted into the
proceedings the late filed docunents relating to the
SOFC art, e.g. D9 to D11 (M nutes of the oral
proceedi ngs before the Opposition Division, page 5,
third | ast paragraph). The respondents have argued t hat
the fields of | TM and SOFC are not related, such that

t he skilled person would not have considered the

di scl osure of D36, which concerned an air electrode, to
i nprove a nenbrane according to D1. The foll ow ng
docunents relating or also relating to the SOFC art
have been di scussed during the oral proceedi ngs before
t he Boar d:

D45 concerns a solid electrolyte having high electron
conductivity and high oxide ion conductivity, which is
conposed of a sintered body consisting substantially of
(a) 5to 85 nole% of an oxide of cobalt, (b) 2 to

70 nmol e% of an oxide of at |east one netal selected
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fromstrontiumand | anthanum and (c) 13 to 80 nol e% of
an oxide of at |east one netal selected from bisnuth
and cerium (Claim1l). That solid electrolyte preferably
has an el ectron conductivity of at |east 102 ohmxcm?
(Claim2) and an oxide ion conductivity of at |east 10*

ohm!xcm?! (daim4).

The above solid electrolyte, which has high electron
conductivity and oxide ion conductivity and very good
oxygen sem perneability, is suitable as a material for
an oxygen permsel ective nmenbrane and, for that purpose,
it is advantageously used as a thin filmhaving a

t hi ckness of generally 10°® to 10* mm (col um 9,

lines 10 to 12 and 29 to 35).

The solid electrolyte of D45 can not only be used for
sel ective separation of oxygen fromthe air, but also
as an el ectrode material such as an electrode on the
air pole side of high-tenperature solid electrolyte
fuel cells (colum 10, lines 34 to 39).

Wi | e conventional solid electrolytes have oxide ion
conductivity alone and for use in oxygen separation,

el ectron conductivity must be inparted thereto by, for
exanpl e, providing an el ectrode and an external circuit
on both sides of the solid electrolyte, the solid

el ectrol yte nenbrane of D45 has the advantage that it
has both el ectron and oxide ion conductivity, does not
particularly require an el ectrode nor an external
circuit and can be used as such as an oxygen separating
menbrane (columm 10, lines 40 to 49).

D33 concerns advanced oxygen separation nmenbranes
(title). In particular, D33 conpares the structures of
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electrically-driven and pressure-driven solid

el ectrol yte oxygen separation nenbranes (Figure 5.1),
whereby the electrically driven nenbrane is said to be
essentially a high-tenperature, solid oxide fuel cel

in reverse (page 34, second paragraph), and al so deals
with the theory of oxygen-ion conduction (points 5.1)
and the nenbrane properties (points 5.2). In particular,
D33 nentions that perovskites having the general

formul a ABO;, where A and B are netal atons (cations),
such as LaCoGQ;, are m xed-conductive (paragraph bridging
pages 34 and 35; page 37, |ast paragraph). This appears
to confirm the disclosure of D7 (e.g. page 10, line 26).

Several statenents concerning simlarity between solid
oxi de fuel cells and ionic oxygen separation nenbranes
can be found in D33, in particular in respect to
simlarity of materials and fabrication techni ques used
in both fields (page 40, point 5.3, first paragraph,
third sentence; page 41; |ast sentence of the first

par agraph and third sentence of the second paragraph;
page 44, second full paragraph, first sentence, and

| ast paragraph, first sentence; page 62, point 5.4.4).
In particular, D33 nentions that "solid electrolyte
oxygen separation will benefit greatly fromresearch on
solid oxide, electrolyte fuel cells" (page 45, first
full paragraph, first sentence).

As regards the flux through pressure driven conposite
menbr anes, D33 discloses that as the conductivity of
the electrolyte is decreased, mass transfer through the
el ectrode and the support tube rapidly beconmes dom nant
(page 51, third full paragraph, second sentence). The
use of m xed conductors elimnates the need of an

el ectrode, thus sinplifying fabrication and elimnating
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the mass-transfer resistance of the air-side el ectrode.
Nevert hel ess, the nodels for m xed conductors and ionic
conductors are identical (page 54, first paragraph).

As regards the material and structural simlarities

bet ween ion transport nenbranes and air cathodes of

SOFC, the respondents have declared that: "As far as

m xed conducting nulti-conponent nmetallic oxides are

enpl oyed in the SOFC art, they are enpl oyed as cat hode
materials and not as electrolyte materials", (response
to the notice of appeal, dated 6 June 2000, point 7.3.1,
page 19, first full paragraph, |ast sentence).

Taking into account the above facts, and w thout

wi shing to bind the Qpposition Division in the
assessnent of the case, the Board however considers the
followi ng points to be of relevance for the further

prosecuti on:

whet her or not the structure of the porous support
described in D36 essentially corresponds to the
structural features of the support which distinguish
the menbrane of daiml1l fromthe disclosure of Di;

whet her or not the skilled person would fill that gap

by technical information according to D36, after

consi deri ng:

(a) whether or not simlarity between | TM and SOFC
fields, if any, is apparent from D33;

(b) whether or not, fromthe analysis of D33, the
skill ed person working on pressure driven
menbr anes woul d consi der the ongoi ng devel opnent
inthe field of SOFC, in particular of the air
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cathode, to benefit fromthem (page 62, | ast

par agr aph, first sentence);

whet her or not a structural and materi al
simlarity between electrical- or pressure-driven
oxygen separati on nenbranes and t he nenbrane
structures used in SOFC, as discussed above, in
particular for the air cathodes, provides an
incentive to conbi ne the teachings of docunents D1
and D36, in order to put into practice the
suggestion given in Di;

whet her or not D45 gives weight to the argunent
(see point 6.1, seventh paragraph, supra), on the
one hand, that the air electrode of a SOFC can be
m xed- conducti ng and, on the other hand, that
oxygen-ion transport menbranes have structural and
material simlarities wwth an air electrode for a
solid oxide fuel cell

In that respect, the Qpposition Division should al so

consi der:

(a)

(b)

(c)

(d)

whet her or not the problemto be solved in the
porous structure of D1 and the problem sol ved by
t he porous structure of D36 are simlar;

whet her or not the problem underlying the patent
in suit has been solved by the features in
Clains 1, 8 and 16;

whet her or not the nodification of the porous
structure of the nmenbrane of D1 al ong the
structure of the porous support of the cathode of
D36 is in contradiction with the teachings in D1
and D36 and whether or not that conbination
plainly follows from the problem solution approach
whet her or not the solution of the probl em
underlying the clainmed subject-matter i s obvious
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in view of the teachings of D1 and D36 when
appl yi ng general principles, applicable to both
fields, governing, on the one hand, the flux of
gas through porous nedia and the mass-transfer
function of the porous nedia (such as the ease of
t he access of the gas to the dense |ayer and the
ease of diffusion of the ions to the dense | ayer),
and, on the other hand, safeguarding the
possibility of making a thin dense |ayer and the
mechani cal stability of the structure.

Fromthe above if follows that a nunber of new el ements
give weight to the argunment that the field of SOFC

nei ghbour on the field of ITM such that the docunents
di scussed during the oral proceedings, i.e. D12, D33,
D36 and D45, particularly D36, are nore rel evant than

t he docunents considered in the inpugned decision, in
order to fill the gap between D1 and the cl ai ned

subj ect-matter

Therefore, D36 is admtted into the proceedi ngs because
it mght lead to revocation or limtation of the patent
in suit (Case Law, supra, VI.3.1.1). The sane applies
to the further docunents which have been di scussed
during the oral proceedings before the Board. The

adm ssion of any of the further late-filed docunents is
left to the discretion of the Opposition Division, upon
consi deration of the rel evance thereof.

Al'l of the docunents discussed during the oral
proceedi ngs before the Board, apart from Dl, D7 and D9,
have been submtted at the appeal stage. Both parties
have requested to remt the case to the first instance.
The Board finds it appropriate that the assessnent of
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i nventive step based on new evidence is carried out by

t he OQpposition Division. Therefore, the Board has cone

to the concl usion:

(a) On the one hand, to take into account the late
filed docunents submtted at the appeal stage and
di scussed during the oral proceedings, on the
basis of its discretionary power under
Article 114(1) EPC, which ensures that the
proceedi ngs be conducted in the interests of the
parties, the public and the EPO (Article 11(3) of
the Rule of Procedure of the Boards of Appeal);
and,

(b) on the other hand, to remt the case to the
departnment of first instance, on the basis of its
di scretionary power under Article 111(1) EPC

Apportionnent of costs

As said above (point 4), the late filing of evidence
was not an abuse of the procedure. Neverthel ess,

evi dence has been submtted for the first tine in the
opposi ti on appeal proceedi ngs which could have been
filed during the first instance proceedings. If that
evi dence had been filed early, the Qpposition Division
woul d have considered it.

Further, in view of the nunber of itens of evidence
submtted bel atedly, the exam nation of the further

evi dence had to be concentrated on the nost rel evant
items, i.e. only few docunents have been consi dered
during the oral proceedings before the Board. Hence, it
remains to be exam ned whether or not other itens of
evi dence not yet considered are relevant as well.



7.3

7.4

7.5

7.6

7.7

2509.D

- 37 - T 0932/ 99

Since rel evant evidence was adnmitted into the

proceedi ngs, and since both parties have requested to
remt the case to the first instance, if a docunent was
rel evant, the Board considered the remttal appropriate.

Since all of the relevant late-filed docunents were
admtted at the appeal stage, cost of that appeal stage
coul d have been avoided, if the docunents had been
filed in tine.

Therefore, it is equitable in the present case to
apportion part of the costs incurred by the respondents,
such that the appellants bear the costs as defined in
the order (Case Law, supra, VII.C 12.3, in particular

T 416/87).

The Board did not consider it appropriate to apportion
the costs of the future proceedi ngs before the
Qpposition Division, as requested by the respondents.
Future costs depend on the course of the future
proceedi ngs, in particular on the course of action by
the parties. An award of future costs is open-ended,
and its consequences are unpredictable. As any

di scretionary decision, the apportionnent of costs
requires the consideration of all rel evant

ci rcunstances. In the present situation, the nost

rel evant factors, i.e. the dinension of the costs and
whet her they have been incurred in an appropriate

manner, are not yet known.

This decision is in agreenent with T 758/ 99 of

25 January 2001 (point 5 of the reasons), T 48/ 00 of

12 June 2002 (point 14 of the reasons) and T 890/ 00 of
28 Cctober 2002 (point 5 of the reasons), all deviating
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fromthe ol der judgenents given in T 611/90 (point 5 of
the reasons) and T 715/95 (commented in Case Law, supra,
VI1.C 12.4).

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first

i nstance for further prosecution.

3. The costs shall be apportioned so that the appellants
shal | pay the respondents (a) the costs charged by the
respondent s’ European professional representative to
t he respondents in connection with the present appeal
proceedi ngs; and (b) the expenses (travelling,
accomodation) for the two participants of the
respondents at the oral proceedi ngs before the Board.

The Regi strar: The Chai r man:

C. Eickhoff R. Teschemacher

2509.D



