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Summary of Facts and Subm ssi ons

1623.D

The grant of European patent No. 0 502 871 in respect
of European patent application No. 90 916 868. 4, based
on International patent application No. PCT/US90/ 06485,
filed on 13 Novenber 1990 and claimng priority of

29 Novenber 1989 of an earlier application in the
United States of Anerica (442645), was announced on

7 May 1997 (Bulletin 1997/19) on the basis of

21 cl ai ns.

Clainms 1 and 13 as granted read as foll ows:

"1l. A process for the production of a flexible, open-
cell polyurethane foam the process conpri sing:
a) mxing the follow ng conponents at anbi ent
tenperatures in a mXxing zone:
i) a diisocyanate having a functionality of 2.0
to 2.7,
i1) at |east one hydrogen donor having a
functionality of 2 to 4 and which is at |east
one pol yol having a nol ecul ar wei ght of 2000 to
6500,
iii) at least one surfactant which is effective
in formng an open-cell pol yurethane foam
iv) at |east one catalyst, and
v) a blow ng agent conprising a gas having a
boi i ng poi nt bel ow approxi mately -73EC (- 100EF)
at atnospheric pressure, the m xture being
subj ected to a pressure in the m xing zone which
is sufficient to maintain the blow ng agent in
the liquid state at anbi ent tenperatures;
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b) ejecting the m xture fromthe m xing zone to
at nospheri c pressure; and

c) curing the resultant foam at anbi ent

t enperatures.”

"13. The process of any preceding claim wherein the
pol yur et hane foam has a density of 12 to 192 kg/n?¥
(0.75 to 12 pounds per cubic feet)."

The remai ni ng dependent clains related to specific
enbodi nents of this process.

On 6 February 1998, a Notice of Opposition was filed in
whi ch revocation of the patent in its entirety was
requested on the grounds of lack of novelty within the
meani ng of Articles 54(1) and (2) EPC and of inventive
step within the neaning of Article 56 EPC. In order to
support these objections, the Opponent relied on nine
docunents.

In a decision announced on 30 Septenber 1999 and issued
in witing on 5 Novenber 1999, the Qpposition D vision
acknow edged novelty of the clained subject-matter over

Dl: CA-A-0 647 294 and

D3: US-A-3 184 419, respectively,

but held that the subject-matter of the patent in suit
as granted | acked an inventive step in view of the
above two docunents, irrespective of whether D1 or D3
was taken as the closest state of the art. This finding
was held to apply also to the auxiliary request,
wherein the feature of C aim 13 (above) had been added
at the end of the above wording of Caiml.
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In particular, the Opposition Division took the
position that the subject-matter of the clains
as granted differed fromD1l by curing step (c),
ie curing at anbient tenperatures, and from D3
by feature (a)(v), ie the requirenment that the
reaction m xture be subjected to a pressure in
the m xing zone which is sufficient to maintain
the blow ng agent in the liquid state at anbi ent
t enper at ures.

Starting from D1, which related to the
production of soft, |ow density pol yurethane
foanms using liquid carbon di oxide as bl ow ng
agent in order to inprove the flexibility of

pol yur et hane foans and to reduce the amount of
pol yi socyanate used in the NCO- H,O reaction to
generate CO, as bl ow ng agent, the technical
probl em which had been sol ved by the above

di stinguishing feature, was seen in a reduction
of time and, hence, an increase in productivity
to obtain the final product. The solution found,
ie faster curing at higher tenperatures, was
consi dered obvious to the skilled person, eg. in
view of D3, according to which it was known to
cure a foameither by standing at room
tenperature or by warm ng the nould (colum 4,
lines 30 to 34). Both options were considered in
D3 and therefore their use was at the discretion
of the skilled person.

Since the Proprietors had submtted that, in
their opinion, D3 was a nore adequate cl osest
prior art, a second approach starting from D3
was considered in the decision under appeal. The
di stinguishing feature to D3 was to be the
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liquid state of the blowi ng agent in the m xing
chanber. However, D1 suggested the use of liquid
CO, as the blow ng agent, the use of which was

t herefore obvi ous. Mreover, the Proprietor had
failed to show that the use of liquid CO, in the
m xi ng chanber was related to any unexpected
techni cal effect which was not hinted at by
either D1 or D3.

(i1v) Claim1l1l of the auxiliary request contained a
further distinguishing feature due to the
i nclusion of the density range of the product.
However, this claimalso |lacked an inventive
step for the sanme reasons as outlined for the
mai n request.

Consequently, the patent was revoked for |ack of
i nventive step.

On 22 Decenber 1999, a Notice of Appeal was | odged by
the Proprietors (Appellants) against this decision with
si mul t aneous paynent of the prescribed fee. The

St at enent of G ounds of Appeal was received on 3 March
2000 and included Caim11 of an auxiliary request
identical to Claim1 of the auxiliary request before

t he Opposition Division.

The Appellants agreed with the fact that novelty had
been acknow edged in the decision under appeal, but did
not concur with the reasons given therefor.

(1) Thus, it was argued that D1 neither related to
t he preparation of an open-cell foam nor to the
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use of carbon dioxide in the liquid state at any
poi nt of the process, nor to curing the foam at
anbi ent tenperature.

Whilst it was accepted that docunment D3 rel ated
to the preparation of an open-cell foam it was
denied that this had been the result of the

f oam ng process, because D3 included a crushing
of the foamto open the cells. The silicone oi
used in D3 would not act as a surfactant in the
foam ng step of that process but it would rather
prevent - as a bubble breaker - the formation of
bubbl es in the prepol yner.

Starting fromD3 as the closest state of the
art, the technical problemwas seen in the
preparation of a flexible open-cell polyurethane
foam wi t hout having to crush the resulting foam
to break open the cells. Additionally, the
argunment in the decision under appeal was
supported that, in the m xing zone of D3, the
car bon di oxi de was not maintained in liquid
state. Moreover, D3 would |lead the skilled
person away from sel ecting the approach taken in
the patent in suit by teaching himto operate at
relatively | ow pressures, as denonstrated in the
Exanpl e of D3.

Si nce Docunent D1 aimed at closed-cell foanms in
tyres, for this reason alone, D1 could not be
taken as closest state of the art, nor could it
provi de any information which would | ead the
skilled person to nodify the teaching of D3 so
as to arrive at sonething within the scope of

t he cl ai ns under consideration.
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(iti) In addition to the eight docunents listed in the
deci si on under appeal, the Appellants referred
to five additional documents and publications to
support their argunents, including

D13: EP- A-0 645 226.

V. In its counterstatenent dated 12 Septenber 2000, the
Respondent reiterated its novelty objections based on
D1 and D3, but supported the findings as to inventive
step of the decision under appeal. Additionally, a
further objection as to |lack of inventive step was
rai sed on the basis of

D4: US-A-4 337 318,

whi ch had al ready been cited in the Notice of
Qpposition, in conmbination with conmon gener al
know edge.

V. In a letter dated 26 February 2003, the Appellants
di sputed the argunents of the Respondent. Thus, it was
argued that D4 concerned only rigid closed-cell foam

VII. By letter of 24 March 2003, the opposition was
wi t hdrawn by the Respondent, who additionally stated
that it had changed its opinion regarding the alleged
invalidity of the patent in suit and, consequently, no
| onger challenged the validity of the patent. It
informed the Board that it would not attend the oral
proceedi ngs arranged for 26 March 2003.

1623.D Y A
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The oral proceedings were held as scheduled in the

presence of the Appellants.

(1) In these oral proceedings, the foll ow ng issues

were di scussed in detail:

(a)

(b)

Having regard to Claim1 of D4, which
refers to the preparation of |ow density
pol yuret hane foamfrom (i) a polyneric
di i socyanate having a functionality
within a range of approximately 2.2 to
2.9, (ii) a blend of polyols, surfactant
and catalyst and (iii) the sane bl ow ng
agent as in the patent in suit which
seened to be treated and reacted with
each other in quite the same way as in
Claim1l of the patent in suit, it did
not appear to be explicitly evident
that, according to the Appellants, D4
would relate to a rigid cl osed-cel
structure.

Furthernore, having regard to the

di scl osure of D3, it was discussed

whet her the bl owi ng agent was nai nt ai ned
inliquid state in the m xi ng chanber or
not, since both D3 and the US equival ent
of the patent in suit as nentioned in
D13 (page 2, line 57 to page 3, line 2)
referred to by the Appellants, appeared
to indicate that the skilled reader
woul d have understood that, in those two
docunents, the bl ow ng agent was
maintained in the liquid state during
the m xi ng of the conponents.
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In the latter connection, it was to be
establ i shed whether a clear distinction
had to be made between the bl owi ng agent
being maintained in liquid state, as
defined in step (a) of the process of
Claim1, and the bl ow ng agent being
conprised in the liquid phase.

The point of view taken by the Appellants during

t he oral
foll ows:
(a-i)

proceedi ngs can be sunmari sed as

Enphasi s was put on the argunent that
the field of polyurethane foam
production was divided in two distinct
maj or parts, ie concerning soft
(flexible) products, on the one hand,
and rigid products, on the other. In
both these parts, the recipes for making
foans were based on "six or seven"
princi pal conmponents, ie polyisocyanate,
pol yol, water, surfactant, catalyst

(am ne- and/or netal -based) and bl ow ng
agents (for "pre-" and/or "post-
expansion"). If a skilled person were
asked to prepare a foamfroma
conposition of starting materials taken
froma list of generic conmpounds, as
defined in Caim1l1 of D4 (above), he
would in reply pose the question of

whi ch type of foam (soft or rigid) was
required, and further, whether the foam
shoul d be cl osed- or open-cellular. This
was because the individual constituents
woul d have to be selected fromthe
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conventional materials known for each of
t he above generic conponents,
accordingly.

In every case of preparing a

pol yur et hane foam the product was
initially closed-cellular. To provide an
open-cell foam sone neans had to be
provided to get the closed cells to
open. In practice, whether the final
product woul d have an open-cell or a

cl osed-cell structure depended, in
particular, on the specific choices of
catal yst and surfactant. The latter was
necessary to bring the reactants
together in an appropriate way. In
support of this argunment, the Appellants
referred to Appendix 11l filed with
their letter of 19 August 1999, which

i ncl uded copi es of a nunber of data
sheets of commercial catalysts and
silicone surfactants. Before such
surfactants were avail able, soft open-
cell pol yurethane foans could not be
made.

The Appel |l ants enphasised in this
connection that rigid closed-cell, soft
(flexible) open-cell and soft closed-
cell foanms were al so known.

In summary, specific nmeasures (by
choosi ng an appropriate surfactant or by
squeezing the foamas in D3) had to be
carried out in order to obtain a foam
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havi ng an open-cell structure. In other
words, silence in this context in a
di scl osure neant cl osed cells.

The absence of any reference to such
nmeasures in D4 alone neant that this
docunent referred to this latter type of
foam Consequently, it could not serve
as the closest state of the art in the
assessnent of inventive step.

In D3, liquid carbon dioxide was not
metered into the m xing chanber, but

adm xed with one of the reactants (the
prepol yner) before this reactant was fed
to the m xing zone. Consequently, the

bl owi ng agent was di ssol ved therein, but
not retained in liquid state. This had
been confirnmed by a deposition testinony
of a technical expert witness relied
upon by the former Respondent in respect
of | egal proceedings concerning the US
equi val ent of the patent in suit
(Appendix Il to the letter of 19 August
1999), according to which "- it is clear
that liquid CO2 as liquid CO2 woul d not
reach the mxer in liquid forni.

However, the presence of gaseous CO, in
excess of its solubility Iimt in the
reaction m xture caused "bl ow hol es”
(big bubbles) in the resulting foam

The Appellants stated that the dwell
time in the m xer under the conditions
given (large quantities of reactants in
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a small volunme of the m xing chanber)
were not such that CO, coul d be
liquefied again. Furthernore, they
argued that it was specifically
indicated in D3 that pressures |ower
than those necessary to maintain the

bl owi ng agent in liquid state were
applied in the mxture of CO, and the
prepol ynmer (colum 3, lines 47 to 54 and
colum 1, lines 36 to 39).

D13 was drafted after publication, ie in
know edge of both D3 and the US-

equi val ent of the patent in suit, so

t hat the opinion expressed there should
be di sregarded.

As regards the question of CO, in liquid
state or in liquid phase, the Appellant
argued that the solubility of carbon
dioxide in the reaction mxture was only
[imted and not sufficient to achieve
the desired | ow densities of the foam
whi ch was corroborated by the very high
density of the foamin the Exanple of D3
("0.4 g/cn). It had been found by the
Appel l ants, in accordance with the
patent in suit, that, when feeding
carbon dioxide in liquid state directly
to the m xing zone and maintaining it
there in that state, a much higher
proportion of the blow ng agent could be
brought into the liquid m xture which
allowed to obtain the desired | ow
density product.
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(c-1i) Wth respect to the explanation of the
pressure (21 to 345 bar or 300 to 5000
psi) at anbient tenperature (ie 21 to
38°C or 70 to 100°F) required to
mai ntain the blowing agent in liquid
state (patent in suit: colum 5,
lines 43 to 46), which appeared to be
i nconsistent with

D14: Tenperature-Entropy D agram for
Car bon Di oxi de, Liquid Carbonic,
Scar borough 1974 (initially
submtted as D9),

the Appellants stated that the diagram
gave the data for pure CO. In mxtures,
| ess stringent conditions were required.

(iii) A new auxiliary request was submtted which was
based on the wording of Claim1 of the previous
auxiliary request and Clainms 2 to 12 and 14 to
21 as granted. The latter dependent clains were
renunbered in accordance with Rule 29(5) EPC. In
Claim16 (renunbered "15"), the reference was
amended accordi ngly.

The Appel |l ants requested that the decision under appeal
be set aside and that the patent be nmaintained as

granted or, alternatively, on the basis of Clains 1 to
20 filed as auxiliary request at the oral proceedings.
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Reasons for the Decision

1

1623.D

The appeal is adm ssible.

Procedural nmatters

Wth the withdrawal of the opposition during the appeal
proceedi ngs, the Respondent ceased to be a party to

t hese proceedings in respect of the substantive issues
(T 789/89, QJ EPO 1994, 482, cf. the headnote; T 616/98
of 1 February 2001, section 2.1 of the reasons;

T 642/97 of 15 February 2001, Section 2 of the
reasons). Moreover, the clear and express statenments of
the former Respondent, that it had changed its opinion
as to the invalidity of the patent in suit and no

| onger challenged the validity of the patent in suit,
can only be understood to nmean the withdrawal of its
argunents rai sed agai nst the case as presented by the
Appel l ants and its acceptance of the arguments of the

Appel | ant s.

Mai n Request

Probl em and Sol ution

The patent in suit concerns the use of liquid carbon
di oxide as a blowing agent in a process for the

production of flexible, open-cell polyurethane foam
(cf. the title).
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Docunents D1, D3 and D4 were suggested as starting
points for objections to patentability of the patent in
suit. Therefore, the Board has, first of all, exam ned
whi ch of these docunments is to be considered as
representing the closest state of the art.

I n docunment D1, a process is disclosed for preparing
cel | ul ar pol yuret hane conpositions having hysteresis
properties approxi mating those of foamed natural

rubber, thus allowing to fill a conventional rubber
tyre with foamto elimnate the need for an inner tube.
In that process, a liquid reactive hydrogen-containing
polymer is reacted with an organic polyisocyanate to
gi ve a pol yurethane el astonmer, at least in part, in the
presence of an appreciable inposed pressure of carbon
di oxi de and then rel easing the pressure of the carbon
di oxide to effect foam ng of the reaction product
(Cdaiml). Preferably, at |east one of the reactants is
cooled to a tenperature sufficiently lowto
substantially enhance the solubility of CO, in the
conponents. Normally, tenperatures around 15°C or bel ow
are adequate at 200 to 1000 psi (13.8 to 68.9 bar) of
CO, pressure (or at higher pressures w thout previous
cooling) to dissolve sufficient carbon dioxide in the
reactants to achi eve foam ng upon the rel ease of the CO
pressure (page 2, lines 14 to 27). In the known
process, organic enul sifying agents, eg. water-sol uble
organi c silicones such as a water-sol uble

pol yoxyal kyl ene pol ydi net hyl sil oxane bl ock copol yner,
could be used to facilitate the m xing and increase the
conpatibility of the conponents of the reaction mxture
(page 3, lines 10 to 21).
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In Example 1, a prepolynmer of ethylene glycol adipate
and tolylene diisocyanate ("TDI") was, after

di ssipation of the reaction heat, subjected in a
pressure vessel to a CO, pressure of 600 psi (41.4 bar)
and then, simultaneously with a m xture of ethylene

gl ycol adipate, water and activator, prepared in

anot her pressure vessel under a simlar CO, pressure,
nmetered to a mxing head. As the materials reacted in
the m xi ng head and attained a consistency sufficient
to produce a stable foam the foamwas w t hdrawn from
the m xing head into noul ds and the pressure was

rel eased. Upon the release of the pressure, the product
expanded and was then cured in an oven for two hours.
The product was described as a very soft foam the
density of which could be varied from64.1 to 16.0 kg/n?
(about 4 to about 1 Ibs/cu.ft.) depending on the
pressure of carbon dioxide and rate of pressure

rel ease.

In Exanple 2, a prepolynmer prepared from di et hyl ene

gl ycol adipate and a comercial TDI isoneric mxture
was cooled to 45°F (7°C) and then added to a m xture
conpri sing hexanetriol, hydroxylated vegetable oil and
N- et hyl norpholine in a Votator type m xer whilst the
prepol yner was held under a pressure of 27.6 bar (400

I bs/cu.ft.) of CO. After one mnute in the mxer, the
product was w thdrawn therefrominto noulds and all owed
to foamto form buns. The foamed product was cured in
an oven and sliced to obtain test specinens.

Bot h exanples are silent with respect to the presence
of a surfactant.
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Consequently, and contrary to the finding in the
deci si on under appeal, the Board finds that the silence
of D1 as to any neasures designed to open the cells of
t he foam produced, and as to any conponent such as a
surfactant inherently capabl e of opening such cells,
nmust be interpreted as neaning that D1 fails to

di scl ose an open-cell ed foam

Nor is any nention nmade in Dl that the blow ng agent is
to be added as a liquid or to be maintained in liquid
state before the expansion. D1 refers only to the

achi evement of sufficient solubility of the gas in the
reactants.

Whilst it has not been disputed that the pressure range
of 200 to 1000 psi (at around 15°C) disclosed in the
general description of D1 (page 2, lines 19 to 21) may
overlap with the range referred to in the description
of the patent in suit (300 to 5000 psi or 21 to 345
bar; columm 5, lines 43/44), the Appellants enphasi sed
that it was not sufficient to sinply have the
appropriate tenperatures and pressures prevailing in
order to liquefy carbon dioxide gas, but that a
significant dwell tine was also required for the
liquefication to occur. Moreover, upon condensation
significant anobunts of heat are freed which have to be
renoved. No mention is nmade of such a nmeasure. On the
contrary, a Votator m xer is used in Exanple 2 which
generates further heat in the mxture. In summary, D1
neither contains any reference to the addition of
liquid CO nor any teaching or suggestion about the need
for or use of such a dwell tine in order to liquefy the
gas (Statenent of G ounds of Appeal, the paragraph
bridgi ng pages 19 and 20).
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These argunents have neither been disputed by the
former Respondent (cf. its letter of 12 Septenber
2000), nor was any evidence provided for the presence
of liquid CO, in the process of D1 by this forner party
on which the onus of proof had been to prove its case.

Consequently, the Board finds that the disclosure of D1
also fails to make avail abl e a bl owi ng agent conpri sing
a gas having a boiling point bel ow approxi mately -73EC
(- 100EF) at atnospheric pressure, the m xture being
subjected to a pressure in the mxing zone which is
sufficient to maintain the blowing agent in the liquid
state at anbient tenperatures (feature a)v) of

Claim1l).

Moreover, in neither of the two exanples in D1, does
the pressure correspond to or exceed the above pressure
and tenperature conditions (750 psi/51.7 bar at

15°C/ 59°F; see section 3.2.1, above), which were
referred to in the decision under appeal to show t hat
feature a) v) of daim1l had been net by D1, as could
be taken froma triple point diagram (D 14; page 6,
penul ti mat e paragraph of the decision under appeal).

Finally, the only disclosure referring to a curing of
the resultant foamis to be found in the exanples. In
both of these exanples, the products were cured in an
oven. Hence, it cannot be derived fromthis disclosure
in a clear and unanbi guous way that this step had been
carried out at anbient tenperature (see section 3.2.1,
above).
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In summary, D1 neither relates to the preparation of an
open-cell foam nor to the use of carbon dioxide in the
l[iquid state at any point of the process, nor to curing
the foam at anbient tenperature. In particular, the
docunent does not relate to open-cell foans.

As regards D4, for the reasons given under VIII.ii) a-
i) to a-iv), which are not disputed by the forner
Respondent, the absence of any reference to a rel evant
measure for opening the cells of the foans fornmed in D4
means that this docunent al so does not relate to open-
cell foans.

Docunent D3 describes a process of nmaking a

pol yur et hane foaned material, requiring only a sinple
form of apparatus which can be operated at relatively
| ow pressures (colum 1, lines 36 to 39).

In the process, polyurethane formng reactants
conprising (1) a hydroxy term nated pol yal kyl ene et her
gl ycol having a nol ecul ar weight of at |east 500, (2)
an organi ¢ conpound of the class consisting of

pol yi socyanat es and pol yi sot hi ocyanates in an anount in
excess of that required to react wth the hydroxyl end
groups of the polyol (glycol) and (3) water are m xed
and reacted to forma cellular polyurethane. In a first
step, a prepolynmer having iso(thio)cyanato end groups
and a viscosity of from10 000 to 30 000 cP at 20°Cis
prepared from conponents (1) and (2). This prepol ynmer
and the water are then continuously fed "into a chanber
together with Iiquefied carbon dioxide as substantially
the sole inert added foam ng agent in an anmount of at

| east one percent by weight of the prepol yner, said
carbon di oxi de being under pressure in the |iquefied
state and at a tenperature bel ow that at which
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substantial reaction between the said prepol yner and
the water takes place, stirring the resultant liquid
m xture in the chanber, foamng the liquid m xture by
releasing it fromthe chanber and thereby reducing the
pressure in the liquid mxture and all ow ng the
tenperature of the foamed m xture to rise to convert it
into an el astoner before substantial breakdown of the
foam takes place” (Claim1l). In colum 3, lines 24 to
31, possible crosslinking agents other than water are
only referred to as "a polyol or other polyfunctional
conpound capabl e of reacting with the end groups”.

The gas is preferably cooled before it is injected into
the prepolyner, eg through a suitable high pressure
nozzle, to facilitate punping and netering of the
liquid gas and to assist cooling the prepol yner and
thus increasing the solubility of the gas therein.

O herwi se difficulty may be experienced in punping the
gas or the punping may even becone inpossible. However,
since the gas used is soluble in the prepolyner, the
pressure need only be in the order of that
corresponding to the partial pressure of the dissolved
gas and can therefore be considerably | ower than that
of the gas imediately prior to injection (colum 3,
lines 46 to 59).

After expansion, the foamis renoved fromthe nmould and
preferably conpressed by passing through rollers in
order to burst any closed cells and finally matured by
storing at roomtenperature or at an el evated
tenperature (colum 4, lines 34 to 38).

In the sole exanple, a prepolyner was prepared from
pol ypr opyl ene gl ycol having a nol ecul ar wei ght of 2000,
trinmethylol propane and TDI at el evated tenperature
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with stirring. Then, before cooling, silicone oil was
added and adm xed. The resulting prepol ymer was matured
for two days at roomtenperature. Thereafter it was
punped at 25°C at constant rate to the m xi ng chanber
of a specific foam ng apparatus. Liquid CO, of about 0°C
was injected at a constant rate into the prepol yner

fl ow t hrough an atom sing nozzle set to open at 150

at nospheres. Two am ne catal ysts, one of themin the
form of an aqueous solution, were netered as separate
feed streans into the m xi ng chanber wherein the
pressure was held constant at 300 psi (21 bar) by
manual aj ustment of the valve controlling the flow of

t he enmergent mi xture. The material expanded on | eaving
the nozzle to a foamwhich was allowed to run into an
open noul d. After the setting of the foam the product
was renoved, repeatedly conpressed by passing through
rollers and finally matured by heating for 30 mn at 70
to 80°C. The soft resilient foamhad a high density of
about 0.4 g/cn? (400 kg/n?) (colum 5, line 50 to
colum 6, line 28).

Thus, in contrast to D1 and D4, D3 relates to a process
which is intended to produce an open-cell flexible
foam In contrast to D1, it achieves this using a
process wherein the carbon dioxide blow ng agent is
injected in liquid form It therefore qualifies, in the
Board's view, as a closer state of the art than D1 or
D4 and indeed, in accordance with the view of the
Appel l ants, as the closest state of the art.

In line with the patent specification, the technical
probl em underlying the patent in suit nmay be seen as
the definition of a process which enables, in a sinple
way, W thout need to use environnmental |y hazardous

bl owi ng agents or nechani cal bursting of closed cells,
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to prepare a soft open-cell polyurethane foam having a
very |low density (patent in suit: colum 1, line 5 to
colum 2, line 19 and colum 3, lines 18 to 20 and
Statenment of G ounds of Appeal, page 32, point 6.2).

According to the patent in suit, this problemis solved
by (a) mxing the follow ng conponents at anbi ent
tenperatures in a mxing zone: (i) a diisocyanate
having a functionality of 2.0 to 2.7, (ii) at |east one
hydr ogen donor having a functionality of 2 to 4 and
which is at | east one pol yol having a nol ecul ar wei ght
of 2000 to 6500, (iii) at |least one surfactant which is
effective in form ng an open-cell pol yurethane foam
(iv) at least one catalyst, and (v) a bl ow ng agent
conprising a gas having a boiling point bel ow
approximately -73EC (- 100EF) at atnospheric pressure,
whereby the m xture is subjected to a pressure in the

m xXi ng zone which is sufficient to maintain the bl ow ng
agent in the liquid state at anbient tenperatures; (b)
ejecting the mxture fromthe m xing zone to

at nospheric pressure; and (c) curing the resultant foam
at anbi ent tenperatures.

In the absence of any argunent or evidence fromthe
former Respondent to the contrary, on whom the burden
of proof lay, that, in accordance with the features of
the claim and, in particular, the exanples of the
patent in suit, the desired foans would not be
obt ai ned, the Board has no doubts that this problemis
effectively solved by the process as defined in
Claima1l.
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4. Novel ty

In view of the above facts and findings with respect to
t he docunents D1, D3 and D4, the Board sees no reason
to reconsider the question of novelty, which had been
deci ded by the Opposition Division in favour of the

Appel | ant .

Consequently, the subject-matter of Caim1l is novel

5. | nventive step

It remains to be decided whether the solution to the
techni cal probl em provided according to Claim1 was
obvious to a person skilled in the art having regard to
the state of the art relied upon by the forner
Respondent .

5.1 It is evident fromthe above considerations that in the
process in D3 the blowing agent is not in the liquid
state when entering the m xing chanber

Mor eover, the docunent neither discloses nor suggests
to neter into the m xi ng chanber a polyol having a
functionality of 2 to 4 and a nol ecul ar wei ght of 2000
to 6500. It rather refers to a crosslinking agent or
chai n extender such as water and requires the
tenperature to be maintained in the mxer in a range at
whi ch no reaction between the reactive conponents can
t ake place. Thus, the reaction is only possible after
rel ease of the reaction m xture to atnospheric
pressure. As a consequence thereof, care has to be
taken at this stage to avoid "substantial breakdown of
t he foant.

1623.D Y A
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This danger is due to two facts: first, the reaction
being started only after expansion of the carbon
dioxide in the m xture and, secondly, the absence of an
appropriate surfactant. According to the Appellant and
undi sputed by the fornmer Respondent, the silicone oi
(pol ydi net hyl sil oxane) added in the exanple of D3 only
at the end of the preparation of the prepolyner, after
pol ypropyl ene glycol and TDI have reacted, is not such
a surfactant, but rather acts as a defoaner for the
prepol yner. As pointed out by the Appellant (section
VIIl.ii) a-ii), above), a surfactant serves to bring
the reactants together in an appropriate way. In view
of the well-known hydrophobicity of such oils, this
property cannot be attributed to the above silicone oi
when water is used as the crosslinking agent. In fact,
D3 is completely silent about the use of a surfactant.

In summary, D3 does not contain any hint to nodify its
process, let alone in order to further sinplify it and
to give further inproved results such as a reduction of
the density of the foamby a factor of nore than two.
Therefore, this docunent, by itself, provides no
incentive to solve the above rel evant technical problem
(section 3.6), let alone in a manner such as to arrive
at sonething within the anbit of Caim1 under
consi der ati on.

Since, furthernore, Dl refers neither to the use of a
bl owi ng agent in liquid state nor to the preparation of
open-cell foans, nor even to a surfactant (section
3.2.1, above), it cannot provide any hint either, which
m ght have led the skilled person to nodify the process
of D3 to overcone the above technical problemso as to
arrive at something within the scope of Caiml.
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Al t hough no objection had been raised on a conbination
of D3 and D4, the Board has al so exam ned whet her a
conbi nation of the teachings of these docunents woul d
be concei vabl e and woul d nake the cl ai ned process

obvi ous.

As al ready nentioned (section 3.3, above), Docunent D4
neither relates to flexible open-cell foans nor deals
with the above relevant technical problem Therefore,
Board sees no reason not to accept the argument of the
Appel l ants that this docunent cannot be consi dered

rel evant to the preparation of flexible open-cel

f oans.

Consequently, D4 cannot provide any incentive to nodify
the process of D3 so as to arrive at something falling
within the anmbit of Caiml.

It follows that the process according to Claim1 would
not be obvious to a person skilled in the art.
Consequently, the subject-matter of this claiminvol ves
an inventive step.

By the sanme token, Cainms 2 to 21, which relate to
particul ar enmbodi ments of Claim1l, are directed to
subj ect-matter which involves an inventive step

It follows fromthe above considerations that the nmin
request nust be al | owed.

Auxi | iary request
Since the main request has been successful, it is not

necessary for the Board further to consider the
auxiliary request.



Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is naintained as granted.

The Regi strar: The Chai r man:
E. Gorgnmaier R Young
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