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Summary of Facts and Subm ssi ons

2731.D

The appel l ant (patent proprietor) |odged an appeal
against the interlocutory decision of the Opposition
Di vi si on mai ntai ni ng European patent No. 0 767 728 in
amended form

In the decision under appeal, it was held that the
grounds of opposition submtted by the respondent
(opponent 01) and opponent 02, who withdrew his
opposition during the opposition proceedi ngs, under
Article 100(a) EPC (lack of novelty and | ack of
inventive step) and Article 100(b) EPC (insufficiency
of disclosure) did not prejudice the maintenance of the
patent on the basis of the (anended) device clains
according to the second auxiliary request. The
OQpposition Division held that the independent device
claimaccording to the main request, i.e. claim5 as
granted, was not new and that the process claim1l
according to the first auxiliary request |acked an
inventive step with respect to the docunents

D1 US-A-3 108 976 and

D2 US- A-3 184 419

The Opposition Division further held that the objection
under Article 100(b) EPC was rather a matter of clarity
than of reproducibility, and did not decide on this
matter.

The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of clains 1 to 7 filed with his statenment setting
out the grounds of appeal on 25 Cctober 2001.
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The respondent requested on 4 March 2002 that the
appeal be dism ssed, without submtting observations in
support of this request. Oral proceedi ngs were
requested on an auxiliary basis. On 6 May 2002 he

wi t hdrew hi s opposition.

The i ndependent nmethod claim 1l according to the sole
request of the appellant reads as follows (anendnents
with respect to claiml as granted in bold):

"1. A process for the production of foans from at | east
two reactive conponents using carbon dioxide as
expandi ng agent, conprising mxing at |east one of the
reactive conponents with carbon di oxi de under pressure
t hereby producing a mi xture containing |iquid carbon
di oxide, mxing the resultant m xture with the other
reactive conponent to forma foamable reactive m xture
at a pressure in excess of the equilibriumpressure of
di ssol ved carbon di oxi de, expanding the reactive

m xture and curing the resultant foam product,
characterized in that the foamable reactive mxture is
expanded by passing said reactive m xture through at

| east one fine-nmeshed screen with subdivision into a

| arge nunber of individual flows at shear rates of
above 500/ sec."

In a comuni cation dated 10 July 2002 the Board
expressed its provisional opinion that the process
claims 1 to 3 according to the sole request of the
appel | ant appeared to neet the requirenments of

Articles 52, 56, 83, 84 and 123 EPC, and that neither

t he respondent nor the Board had the power to chall enge
the device clains 4 to 7 underlying the decision under
appeal in view of the prohibition of reformatio in

pei us. The appellant was requested to file a
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description in conformty with the clainms according to
t he sole request. The Board stated that the respondent,
after having withdrawn his opposition, ceased to be
party to the present appeal proceedings in respect of

t he substantive issues (cf. decision T 789/89 [Q) EPO
1994, 482]), and that, since there were no other issues
to be dealt with, the auxiliary request for oral
proceedi ngs filed by the respondent was no | onger of
any rel evance and was therefore disregarded.

The appellant filed an anended description on 23 July
2002, and requested the maintenance of the patent in
amended formon the basis of this description, clains 1
to 7 filed on 25 Cctober 2001 and the drawi ngs of the
pat ent specification.

Reason for the Deci sion

2731.D

Scope of the appeal

I n substance, the device clains 4 to 7 correspond to
the device clains 1 to 4, on the basis of which the
Qpposition Division has decided to maintain the patent
in amended form Due to the prohibition of reformatio
in peius (cf. decisions G 9/92, G 4/93 [QJ EPO 1994,
875]), neither the respondent nor the Board may
chal l enge these clainms (cf. T 856/92, not published in
the Oficial Journal of the EPO).

Sufficiency of disclosure
The respondent has inter alia raised the ground for

opposition under Article 100(b) EPC. In particular, he
has submtted that the patent specification did not
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contain any information how the shear rate was
cal cul at ed.

The shear rate is the gradient of the rate of flow
transversely to the direction of flow The Board agrees
with the respondent that the velocity profile and hence
the shear rate, depends inter alia on the size and
shape of the cross-section of the channel. For various
cross-sections, such as slits or perforated plates with
circul ar openings, approxinmate fornulae for the shear
rate exist, which attenpt to express the shear rate as
a function of the paraneter(s) that describe the
cross-section, and of other paraneters such as the

| ength of the channel, the pressure difference through
t he opening and the viscosity of the fluid. However,
flow rates, and thus shear rates, can be neasured, so

t hat the question which fornmula correctly cal cul ates

t he shear rate, does not need to be answered.

In the description of the patent in suit, suitable
ranges for the rel evant process paraneters for
producing a foamw th small and uniform bubbl es are
provided (cf. colum 3, line 6, to colum 5, line 18),
nanel y: nesh-size of the fine-neshed screens, viscosity
and shear stress of the reaction mxture, the required
pressure of the reaction mxture prior to the passage

t hrough the screen and imediately prior to entering
the screen. The pressure of the reaction mxture prior
to the passage through the screen is dependent on the
gquantity of |iquid carbon dioxide dissolved and nust be
in excess of the equilibriumpressure, so that the

m xture is still honbgeneous on entering the screen. By
passing the reactive mxture through one or nore
fine-meshed screens, the foanmable reactive m xture is
subdi vided into a | arge nunber of individual flows
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having a shear rate of above 500/s, resulting in a
honmogeneous density of bubbl e nuclei, which upon
expansi on produces a honobgeneous | owdensity foamfree
fromlarge voids or bubbles.

In the description of the patent in suit it is noted
(cf. colum 4, line 53, to colum 5, line 13) that it

i s advant ageous to use several fine-neshed screens in
tandemw th a view of increasing the shear tine. If the
shear tinme is too short, i.e. less than the relaxation
time associated with the formati on of bubbl e nuclei,
and this may happen when only one screen is used, the
resulting foam nmay not be sufficiently honogeneous. The
respondent objected to the fact that no definitions of
shear tinme and relaxation tinme were given in the patent
in suit. The Board is of the opinion that definitions
of shear time and relaxation time are not required to
performthe invention, since these paraneters do

nei ther appear in the clains, nor elsewhere in the
patent in suit, apart fromthe passage cited above,
which is an attenpt to explain why the use of nore than
one screen is beneficial.

The Board thus has no doubt that the process is

di sclosed in a manner sufficiently clear and conplete
for it to be carried out by the person skilled in the
art (cf. Articles 83 and 100(b) EPC)

Al'lowabi ity of the anmendnents and novelty

Claims 1 to 3 according to the sole request of the
appel l ant correspond to clainms 1 to 3 according to the
first auxiliary request submtted before the Opposition
Di vi sion. The Opposition Division held that these
claims met the requirenents of Articles 54, 123(2)
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and (3) EPC. The Board has duly exam ned this matter
and has cone to the sanme conclusion. Since novelty and
allowability of the anendnents were not chall enged by
t he respondent, further substantiation of this matter
is not considered necessary.

The amendnents to the description, which were made with
a viewto bring the description into conformty with
the new clains, also neet the requirenents of

Article 123(2) EPC. The clainms according to the sole
request are clear and supported by the description, so
that the requirements of Article 84 EPC are al so net.

| nventive step

The subject-matter of clains 1 to 3 relates to a
process for the production of foanms fromat |east two
reactive conponents using carbon di oxi de as expandi ng
agent, conprising mxing at |east one of the reactive
conponents with carbon di oxi de under pressure thereby
producing a m xture containing |iquid carbon dioxide,
m xing the resultant mxture with the other reactive
conponent to forma foamable reactive mxture at a
pressure in excess of the equilibriumpressure of

di ssol ved carbon di oxi de, expandi ng the reactive

m xture and curing the resultant foam product. Such a
process is known from docunent D2 (cf. colum 1

line 40, to colum 2, line 6). This docunent, which can
be considered as the closest prior art, does not

di scl ose the use of a screen.

Li quid carbon di oxi de has been used in the foam ng art
as an expandi ng agent for many decades (cf. docunent
D2, which clains priority of an application filed in
1958), inter alia due to its environnental
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acceptability. However, the release of carbon dioxide
froma foanable reactive m xture has been found to be
difficult to control, since, firstly, carbon dioxide
vaporizes relatively suddenly so that a very |arge
increase in volune takes place in the reaction m xture,
and, secondly, the reaction mxture tends to inhibit
rel ease of the carbon dioxide, which can be from3 to 6
bar bel ow the equilibrium vapour pressure at the

rel evant tenperature, so that a sudden expl osive

rel ease of carbon dioxide occurs with the result that

| arge voids or bubbles are enclosed within the foam
(cf. colum 1, line 42, to colum 2, line 4, of the
patent in suit).

The problemthe invention as clainmed in clainmns 1 to 3
seeks to solve can thus be fornul ated as providing a
process which produces a foamw th small and uniform
bubbl es.

The invention as clained in clains 1 to 3 is based on
the finding that a | arge nunber of m croscopic bubble
nucl ei are produced when the reaction mxture is
exposed during expansion to high shear rates of

above 500/s. This is achi eved by passing the reaction
m xture containing liquid carbon dioxide through at

| east one fine-nmeshed screen, so that the flowis

subdi vided into a | arge nunber of individual flows, and
t her eby expanded.

Docunent D1 di scl oses a process whereby an inert gas
and an organic liquid foam precursor are passed

t oget her through a frothing zone, see colum 2,
lines 29 to 32. The inert gas may be carbon di oxi de,
but is normally air (see the Exanples and colum 2,
l[ines 12 to 16). Docunent D1 does hence neither
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di sclose that the inert gas is mxed with the reactive
conponent before it enters the frothing zone, nor that
it isinitially mxed with only one reactive conponent
and then with the other reactive conponent, i.e. a
two-step m xing process. Docunent D1 also fails to

di sclose that the inert gas is in liquid form

Mor eover, docunent D1 does not disclose the form ng of
a foamabl e reactive m xture at a pressure in excess of

the equilibriumpressure of dissolved carbon dioxide.

The fine-nmesh screens in the process known from
docunent D1 are used to distribute the inert gas into
the organic liquid foam precursor, whereby through the
action of a |large nunber of screens |arger bubbles are
divided into smaller ones. The process disclosed in
docunent D1 is thus essentially a nechanical frothing
process, although it is different froma conventi onal

mechani cal di spersion process, |ike, for exanple,
beater and punp dispersion (cf. colum 2, line 65, to
colum 3, line 9).

Summari zi ng, docunment D1 does not disclose that one of
the reactive conponents is first mxed with carbon

di oxi de before the resultant "m xture containing liquid
carbon dioxide" is mxed with the other reactive
conponent to forma foanable reactive m xture, as
required by claiml. The expression "m xture containing
[iquid carbon dioxide" as used in claiml is defined in
the patent in suit (cf. colum 3, lines 10 to 13) as a
honmogeneous |iquid under a pressure of at |east 4 bar,
wher efrom carbon dioxide is released after expansion to
a pressure of less than at |east 4 bar.

It follows fromthe above that docunent Dl is not at
all relevant to assess inventive step of the invention
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as claimed in clains 1 to 3. Docunent Dl does not

di scl ose the preparation of a foamable reactive mxture
in the sense of the invention as clainmed in clainms 1

to 3, whereby bubbles are fornmed by evaporation, it

rat her discloses the nechani cal preparation of a froth,
viz. aliquid foam Hence the skilled person had no
incentive to enploy the fine-neshed screen known from
docunent D1 in the process known from docunment D2.

4.3 The subject-matter of claim1l thus involves an
inventive step. Cains 2 and 3 are appendant to claim1
and relate to preferred enbodi nents of the process of
claiml1l. These clains thus simlarly involve an

i nventive step.

5. The patent can thus be nmaintained as requested by the
appel | ant.

Or der

For these reasons it is decided:

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:

Descri ption: page 2 with inserts 1 and 2 from
colum 2a and insert 3 fromcolum 3b

and pages 3 to 5 filed on 23 July 2002

d ai nms: clains 1 to 7 filed on 25 Cctober 2001

2731.D Y A
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Dr awi ngs: pages 7 to 15 of the patent as granted
The Regi strar: The Chai r man:
M Dai nese W Mpser

2731.D



