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Summary of Facts and Subm ssi ons

2296.D

The grant of European patent No. 0 569 234 in respect
of European patent application No. 93 303 506.5, filed
on 6 May 1993 and claimng priority of 8 May 1992 of an
earlier application in Japan (115854/92), was announced
on 16 July 1997 (Bulletin 1997/29) on the basis of five
claims. The title of the patent reads "Thernoexpandabl e
m crocapsul es having snmall particle size and production
t hereof ".

| ndependent Clains 1, 3 and 5, respectively, read as
fol | ows:

"1. Thernoexpandabl e m crocapsul es which conprise a
vol atile organic solvent in a polymer shell, said
m crocapsul es having an average di aneter of 1 -
10 pm and a maxi mum vol unetri c expansion rate of
10 times or nore characterised by said sol vent
contai ning an al cohol and/or a fatty acid each of
whi ch contains a saturated or unsaturated and
possi bly branched, G - G, hydrocarbon chain."

"3. A process for the production of thernoexpandabl e
m crocapsul es of a particle size of 1 - 10 pum
whi ch conpri ses suspensi on-pol yneri zing a
pol ynmeri zabl e nononer in the presence of a
vol atil e organic sol vent, characterised in that
t he polynerization is carried out in the presence
of an al cohol and/or a fatty acid each of which
contains a saturated or unsaturated and possibly
branched G - G hydrocarbon chain.™



-2 - T 0414/ 00

"5. Use of thernoexpandabl e m crocapsul es as clai ned
inclaiml or claim2 or when prepared by the
process of claim3 or claim4 in the manufacture
of porous, insulation, |ight-weight, or covering,

materials."

Clainms 2 and 4 were dependent clains on Clains 1 and 3,

respectively.

1. On 14 April 1998, a Notice of Opposition was filed in
whi ch revocation of the patent in its entirety was
requested on the grounds of |ack of novelty in regard
to a docunent according to Article 54(3) EPC and of
inventive step within the nmeaning of Article 56 EPC.
These obj ections were based on ei ght docunents,

i ncl udi ng

D1: EP-A-0 486 080 (published 20 May 1992),

D3: US-A-3 615 972,

D4: Ul mnn's Encycl opedia of Industrial Chem stry,
Vol une A9, VCH Wi nheim 1987, pages 297 to 323
(copi es of pages 313, 316 and 317 were not
provi ded),

D5: US-A-5 053 436,

D6: US-A-4 786 696, and

D7: Kirk-OQ hnmer, Encycl opedia of Chem cal Technol ogy,

3'd Edition, Volume 8, W/l ey-Interscience, New
York, 1979, pages 900 to 923.

2296.D
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In reply to the opposition, the Proprietor deleted the
reference to the fatty acid fromthe characterising
parts of Clainms 1 and 3 (above) in order to neet the
novelty objection on the basis of DL (letter of

1 Decenber 1998).

L1l In an interlocutory decision issued in witing on
17 February 2000, the Opposition Division held that the
grounds of opposition did not prejudice the maintenance
of the patent in the anended form as indi cated above.
Consequently, the independent clains as maintained read
as foll ows:

"1. Thernoexpandabl e m crocapsul es which conprise a
vol atile organic solvent in a polymer shell, said
m crocapsul es havi ng an average dianeter of 1 - 10
pm and a maxi mum vol unetric expansion rate of 10
times or nore characterised by said sol vent
cont ai ni ng an al cohol which contains a saturated
or unsaturated and possibly branched, G - Cx
hydr ocar bon chain."

"3. A process for the production of thernoexpandabl e
m crocapsul es of a particle size of 1 - 10 pum
whi ch conpri ses suspensi on-pol yneri zing a
pol yneri zabl e nononer in the presence of a
vol atil e organic sol vent, characterised in that
t he polynerization is carried out in the presence
of an al cohol which contains a saturated or
unsat urated and possi bly branched G - Cy
hydr ocar bon chain."

2296.D
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Use of thernoexpandabl e m crocapsul es as cl ai ned
inclaiml or claim2 or when prepared by the

process of claim3 or claim4 in the manufacture
of porous, insulation, |ight-weight, or covering,

materials."

In the decision, it was established that novelty
of the clains as anended had no | onger been
di sputed by the Opponent.

As regards inventive step, D3 was identified as
representing the closest state of the art, which
di scl osed all the features of the preanble of
Claim1l of the patent in suit as anmended. In
Exanpl e 49, the thernoexpandabl e m crocapsul es
(beads) expanded upon heati ng about five tines
their original diameter, which corresponded to the
maxi mum expansion rate of 10 tinmes or nore as

required in Claiml of the patent in suit.

However, the document did not disclose that an

al cohol having 8 to 22 carbon atons was to be used
in the polynerisation process of Claim3 and to be
contained in the said volatile organic liquid
encapsul ated i n the thernoexpandabl e m crocapsul es
according to Caiml.

The Qpposition Division further relied on a
statenent of the Proprietor inits letter dated

1 Decenber 1998 (page 2, |ast paragraph) that when
repeati ng Exanple 49 of D3 by preparing beads
havi ng an average particle size of about 5 pm
(determned by laser diffraction), expanding the
beads obtained at several tenperatures between 100
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and 140°C, and determ ning the particle size after
expansi on, nost particles had not expanded, though
sone beads were observed after the expansion which
showed di aneters of 25 pum

Accordingly, the description "the beads expanded
about five tines their original diameters" would
not nean that this had been the average expansion
rate of the whole of the expandabl e beads. If the
particle size was determ ned by m croscope such a
sel ection was possi bl e.

(d) In view of the fact that the above results had not
been refuted by the Opponent, the techni cal
problemto be overcone was, consequently, not seen
only as the provision of further thernoexpandabl e
m crocapsul es having a small particle size and
hi gh expansion rate and a further process for
preparing such m crocapsul es, as would have
appeared fromthe text of the said exanple in D3,
but, nore precisely, as "the provision of
t her nbexpandabl e m crocapsul es having a snmall size
whi ch expand nore honobgeneously with a high
expansion rate than the particles of said exanple
and as the provision of a nmethod of preparation of
said m crocapsul es" (decision under appeal: page 3,
third conplete paragraph; page 4, first paragraph).

(e) Docunent D3 did not contain any hint that this
probl em coul d be sol ved by pol ynerising the
nononers in the presence of an al cohol as defined
in the clains of the patent in suit.

2296.D
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(f) A further argunent raised by the Opponent was not
accepted in the decision: it was based on the fact
that the polynerisation was carried out in D3 in
the presence of (1) a water-dispersible solid
colloid and (2) a water-soluble "pronotor" and/or
(3) an electrolyte and/or (4) a colloid-active
nodi fier such as peptizing agents or surface-
active agents, and that such agents, known from D4
to D7, included G - G, al cohols.

(g) Since the latter docunents did not, however, dea
with the preparation of expandabl e m crospheres,
there was no hint to the skilled person that by
selecting specifically those al cohols as defined
in the above clains the above rel evant technical
probl em (section 111.(d), above) could be overcone.
No way was seen how the skilled person could have
conbi ned the teaching of D3 with the teachings of
t hese ot her documents in order to solve the
rel evant probl em

Consequently, an inventive step was acknow edged.

On 17 April 2000, a Notice of Appeal was | odged by the
OQpponent (Appel lant) against this decision with

si mul t aneous paynent of the prescribed fee. The
Appel | ant requested that the decision be set aside and
the patent in suit be revoked in its entirety.

In the Statement of G ounds of Appeal, filed on 15 June
2000, the Appellant maintained its previous objection
of lack of inventive step.
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To that end, it relied on D3 as cl osest avail able
prior art and argued that this prior art had

di sclosed all the features in the preanble of
Claim 1. The maxi mum vol unetric expansion rate was
al so rated as high, eg in nunbers of 5%~ 125
(Exanpl e 49). The pol ynerisation was carried out
by dispersing a polynerisable liquid in a

nonsol vent aqueous mnedi um conpri si ng wat er and,
inter alia, a colloid-active nodifier such as
surface-active agents (columm 5, lines 48 to 64),
the latter term being equivalent to "surfactant™
and "emul sifier".

It had been well known to use al cohols which
contai ned saturated or unsaturated and possibly
branched G - G, hydrocarbon chains as surfactants
(emulsifiers). Thus, in D7, reference was nade to
propyl ene gl ycol nonol aurate, sorbitan nonotearate
and nonol aurate, glycerol nonostearate and
nonol aur at e. These conpounds were consi dered as

al cohol s according to the definition in Caima1.

O her exanples of this kind serving for the sane
pur pose, including suitable anpbunts in which they
could be used, were to be found in D5 and D6, in
particul ar sorbitan nonool eate, ethoxyl ated ol eyl
al cohol and ethoxyl ated | auryl al cohol.

On the basis of a single experinment by the Patent
Proprietor (Respondent), the result of which had
not been as good as that reported in the said
Exanpl e 49 of D3, the technical problemto be
overcone could not be redefined as had been done
by the Opposition Division, because no support was
provided therefor in the patent in suit. In
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particular, there was no disclosure, nor teaching,
nor indication in the patent in suit about

' honbgeneous expansion' or simlar expression.

| nstead, the patent addressed on the conbination
of small particle sizes of the beads and a high
maxi mum vol unetri c expansion rate (Statenent of

G ounds of Appeal, the paragraph bridging pages 2
and 3). Consequently, the problemunderlying the
patent in suit lay in the provision of further

t her nbexpandabl e m crocapsul es having a snall
particle size and high expansion rate and a
further process for preparing such m crocapsul es.

(d) As regards the solution of this latter technica
problem it would have been clearly obvious to the
person skilled in the art to arrive at the
subject-matter defined in daiml or Caim3 by
conmbi ning the teachings of D3 and D7 or D5/ De6.

Since, on the one hand, it had belonged to the
common general know edge that surfactants

(emul sifiers) reduced the energy required for
enul sification to obtain small droplets of the
di sperse phase (D4), there had been an incentive
to the skilled person to use a surfactant
(emulsifier) in the process of D3.

On the other, it had been obvious "that a higher
anount of surfactant/emulsifier (as used with
octanol) would reduce the energy required for
enmul sification to obtain small particles and/or
result in smaller particles when using the sane
amount of energy for enulsification” (page 4 of
the Statement of G ounds of Appeal).

2296.D
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Therefore, no inventive step was involved in
sel ecting an al cohol of the kind defined in
Claim1l1 for this purpose.

Inits reply dated 20 Cctober 2000, the Respondent
(Proprietor) supported the findings in the
interlocutory decision under appeal. It was well

est abl i shed case |law that the specific problemin the
obj ective assessnent of inventive step could be
restated when prior art came to |ight which had not
been considered in the original patent application.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be revoked.

The Respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

1

2296.D

The appeal is adm ssible.

Adm ssi bility of amendnents

The clains as granted were anended during the

opposi tion proceedi ngs by del etion of the phrase
"and/or fatty acid each of" fromCains 1 and 3. The
del etion of one of two independent alternatives in the
cl ai m does not result in added subject-matter but in a
further limtation of the clains. Consequently the
requi renents of Article 123(2) and (3) EPC are
fulfilled. The allowability of the anmendnments was in
any case not challenged by the Appellant.
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Novel ty

Novelty of the subject-matter in the patent in suit as
amended was no | onger contested in the appeal

proceedi ngs. Consequently, the Board hol ds the clained
subj ect-matter to be novel.

Pr obl em and sol uti on

The patent in suit concerns thernoexpandabl e

m crocapsul es having a small particle size, their
production and use. In particular, it concerns

t her nbexpandabl e m crocapsul es which conprise a

vol atile organic solvent in a polymer shell, the

m crocapsul es having an average dianeter of 1 to 10 im
and a maxi mum vol unetri c expansion rate of 10 tinmes or

nmor e when heat ed.

Such m crocapsul es are known from docunent D3, which by
common consent represents the closest state of the art.

According to D3, there is disclosed a nethod of
preparing a holl ow nonocel lul ar particle conprising a
t her nopl asti ¢ expandabl e synthetic resinous polyneric
particle having a generally spherical shape and havi ng
encapsul ated therein generally concentrically as a
spherical occlusion, a distinct and separate |iquid
phase consisting essentially of a volatile organic
liquid raising agent (ie blow ng agent), the liquid
becom ng gaseous at a tenperature bel ow the

t hernopl astic tenperature of the particle, the particle
being generally inperneable to the raising agent

(bl owi ng agent), heating the particle to a tenperature
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sufficient to cause heat plasticization of the polyner
shell and vol atilization of the raising agent thereby
expanding the particle to forma nonocel | ul ar hol | ow
general |y spherical shell having a gaseous centre and
cooling the particle to a tenperature bel ow t he

t her nopl astic tenperature thereof (Claiml).

The preparation of the above product includes the
provi si on of an aqueous di spersion of (1) organic
nmononeric material suitable for polynerization to a

t hermopl astic material having the desired physi cal
properties, (2) a liquid raising or blow ng agent which
exerts little solvent action on the resulting polyner,
and (3) a dispersion stabilizing material which is
utilized to maintain the dispersion, foll owed by

pol yneri zation of the nonomeric material to the beads
descri bed above (colum 3, lines 11 to 25). Typi cal

bl owi ng or raising agents are aliphatic hydrocarbons
such as et hane, propane, neopentane and hexane
(colum 4, lines 9 to 17). The dianeter of the
particles may be from0.5 umto about 0.5 cm in
particular, 1 to 50 um preferably 2 to 10 pm

(A ainms 47, 48 and colum 5, lines 30 to 34).

According to Exanple 49 the product obtained by

copol yneri zati on of styrene and nethacrylic acid in the
presence of neopentane is described as a plurality of
smal | beads having a dianmeter of about 5 pm which
expanded to about 5 tinmes their original dianmeters upon
heating to 130°C.
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Whilst it is apparent fromthe above that Exanple 49 of
D3 di scl oses, on the face of it, a m crocapsul e having
a diameter within the range of 1 to 10 pm and a maxi mum
vol unmetric expansion rate of 10 times or nore as
required by daim1l of the patent in suit, and
therefore differs fromthe clained subject-matter only
by the presence, in the solvent, according to the
patent in suit, of an alcohol which contains a
saturated or unsaturated and possibly branched GCs- G
hydrocar bon chain (which was not disputed by the
parties), the question arises, and forns the princi pal
issue in this appeal, as to the appropriate formof the
techni cal problem objectively arising, in relation to
the clained subject-matter, fromthe above discl osure,
in particular, Exanple 49 thereof.

In particular the question arises as to whether the
techni cal problemwas to be seen as (i) "the provision
of thernoexpandabl e m crocapsul es having a snmall size
whi ch expand nore honbgeneously with a high expansion
rate than the particles of said exanple and as the
provi sion of a method of preparation of said

m crocapsul es” as determ ned by the Qpposition D vision,
or (ii) nmerely as "the provision of further

t her roexpandabl e m crocapsul es having a small particle
size and high expansion rate and a further process for
preparing such m crocapsul es", as canvassed by

Appel lant (cf section I11(d); section IV(c), above).

This question boils down to whether the Qpposition
Division was justified in relying upon the statenent of
t he Respondent in its letter dated 1 Decenber 1998
(page 2, |ast paragraph), that when repeating

Exanpl e 49 of D3 by preparing beads having an average
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particle size of about 5 um expanding the beads
obt ai ned at several tenperatures between 100 and 140°C,
and determning the particle size after expansion, npst
particles had not expanded (cf section Ill(c), above).
This statenent fornmed the basis of the nore

sophi sticated forrmulation (i) conpared with the nore
primtive forrmulation (ii).

In the Board's view, the statenent in the letter of the
Respondent dated 1 Decenber 1998 relied upon by the
Opposition Division amounts to a report of experinents
actually carried out and thus as evidence relevant to

t he assessnent of the objective technical performance
of the nmethods disclosed in the prior art as conpared
with the subject-matter of the patent in suit.

Whilst criticising that fornmulation (i) was based on a
single experinent, in which "The Proprietor apparently
did not obtain as good a result as the result stated in
Exanpl e 49", and on the conclusion (on the basis of
that experinent) "that the result of Exanple 49 of D3,
ie 'the beads expanded about five tinmes their original
di aneter’', should not be interpreted as stated in D3"
(Statenment of G ounds of Appeal, page 2, paragraphs 5
and 6, section IV.(c), above), the Appellant has failed
to recognise what in the Board's view is a fundanental
difference in enphasis between the disclosure of the
patent in suit and that of D3.
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Firstly, it is conspicuous to the Board that the prior
art acknowl edged in the patent in suit is JP-B-42-26524,
whi ch is based on the sane prior US patent applications
as D3 (US Serial Nos. 246529 and 306050 of 21 Decenber
1962 and 3 Septenber 1963, respectively).

Furthernore, in relation to the problem of expand-
ability of small mcrocapsules, it is explicitly stated
in this acknow edgenent of prior art that, when the
particle size is controlled to be smaller than 10 pm

t her noexpandability is extrenely reduced, or only

m crocapsul es having a very snmall expansion rate or
littl e expansion are obtained (colum 1, lines 21 to 23
and 25 to 27). In particular, in relation to such
smal l er particle sizes, it is set forth that, "During
suspensi on pol ynerization many pol ynmerized fine
particles not containing the expandi ng agent may be
formed. This is considered to be one reason for the
reducti on of the thernmoexpandability."” (colum 1,

lines 38 to 42). Thus, it is clear that the patent in
suit is directly concerned with the probl em of

i nhonogeneous expansi on of m crocapsul es of fine
particle size corresponding to the paraneter range
given in Claim1l of the patent in suit.

This represents, in the Board' s view and contrary to

t he subm ssion of the Appellant, a clear concern in the
patent in suit with form ng nore honbgeneous therno-
expandabl e m crocapsul es than the prior art, in
particul ar as represented by D3. This concern is
further evidenced in the wording of Claim1, which
refers to the need for thernoexpandabl e m crocapsul es
having a particul ar average size, whilst the
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correspondi ng di sclosure of Exanple 49 in D3 nerely
refers to a "plurality of small beads".

Nor has the Appellant provided any counter evidence,
for instance in the formof experinents of its own,
which could refute or relativate the evidence of the
Respondent (cf section I11(c), above).

Consequently, the Board sees no reason to refrain from
t aki ng due account of this evidence in assessing the
techni cal contribution provided by the patent in suit,
or, therefore, to fail to concur with the adoption, in
t he deci si on under appeal, of the correspondi ng
formulation (i) of the relevant technical problem
objectively arising, in its assessnent of inventive
step. Nor is the objection of the Appellant that there
was no support in the patent in suit for the
formulation (i) convincing in the light of the details
referred to above with respect to D3 and its Japanese
counterpart, respectively.

In summary, the Board finds that the Appellant has
failed to show that the decision under appeal was
incorrect in arriving at its statenent of the technical
probl em obj ectively arising fromthe disclosure of D3
corresponding to formulation (i), above.
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Since, furthernore, the reasoning given in the decision
under appeal in relation to the assessnent of inventive
step on the basis of the above fornulation (i) of the

t echni cal probl em has not been chall enged by the

Appel lant in any respect, the Board sees no reason to
conme to a different conclusion, in relation to the
subject-matter clainmed in the patent in suit, than did
t he deci si on under appeal .

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgnuaier R Young

2296.D



