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Summary of Facts and Subm ssi ons

0730.D

Eur opean patent No. 0 539 142 was opposed by the
appel I ant (opponent). The patent conprised 16 cl ai ns of
which claim1 read as foll ows:

"M crocapsul es having a 50% vol unetric di aneter ranging
between 3 to 12 m croneters, said mcrocapsul es
conprising an oleophilic fill material retained within
a synthetic thernoset polynmer shell, said shell further
conprising colloidal inorganic particles selected from
silica particles and zirconi um di oxide particles, said
particles having average dianeter of |ess than 0.03

m croneters and having a surface energy sel ected such
that during manufacture of the mcrocapsule froma

sol ution having an oil phase and an aqueous phase, the
particle will mgrate to the interface of the oil phase
and the aqueous phase. "

The opposition grounds were | ack of novelty and | ack of
inventive step. The argunments were supported by the
fol |l owi ng docunents:

Dl: US-A-3 615 972

D2: Data sheet "LUDOX® COLLO DAL SI LI CA"

D3: EP-B-0 026 914.

The opposition division rejected the opposition.

Wth respect to novelty it was held that D1 does not

di scl ose m crocapsul es having a synthetic thernoset
pol ymer shel | .
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Wth respect to inventive step it was held that D3
represented the closest prior art and that it was not
obvious to replace the polyelectrolyte used in D3 with
the colloidal silica nmentioned in D1.

The appel | ant | odged an appeal agai nst the decision of
t he opposition division to reject the opposition. In

t he grounds of appeal it was again argued that the
subject-matter of claim1 as granted | acked novelty and
did not involve an inventive step. The follow ng two
further prior art docunments were cited to support the

argunent s:

D4: C A Finch, "Polynmers for mcrocapsule walls",
Chem stry and Industry, 1985, pages 752 to 756,

D5: Kondo, Asali "M crocapsule Processing &
Technol ogy", J. Wade, LC 79-18821, pages 46 to 58.

Oral proceedi ngs took place on 11 February 2004.

The argunents of the appellant can be summarized as
foll ows:

Lack of novelty

D1 di scl osed m crocapsules fulfilling all the

requi renents of present claim1. Al though D1 was
directed to mcrocapsul es having an expansi bl e

t her mopl astic polymer shell, it also disclosed cross-

I i nked non-thernoplastic resin as shell material. Such
a cross-linked resin was a synthetic thernoset polyner
wi thin the nmeaning of present claiml.



0730.D

- 3 - T 0998/ 01

Lack of inventive step

Starting fromDl as the closest prior art, the problem
to be solved was to reduce the perneability of the

pol ynmer shell. D1 itself already taught that the
perneability m ght be reduced by cross-linking the
polymer. D4, a review article, also disclosed that the
permeability could be reduced by cross-linking. It was
t hus obvious to solve said problemby curing the

pol ynmer used in Dl to such an extent that a cross-

I i nked, non-thernoplastic resin was obtained.

Starting fromD3, the problemto be solved was to
provi de alternative m crocapsul es having a snall
uniformparticle size and | ow perneability. It was
obvious to solve this problem by replacing the

di spersion aid used in D3 by another known di spersion
aid. Colloidal silica, nentioned in D1, D4 and D5 as
additive in the preparation of mcrocapsules in an
aqueous nedium was such a dispersion aid. Since D1
further disclosed that colloidal silica was
particularly suitable as dispersant for stabilizing the
pol ynerizable liquid droplets, it was al so obvious to
use the same kind of colloidal silica as used in the
exanples of D1 as dispersant in a nethod according to
D3, thereby obtaining mcrocapsul es as now cl ai ned.

Starting fromD3 it was also an obvious alternative to
repl ace the shell form ng polynmer system by the system
di sclosed in D1, conprising colloidal silica as

di spersant, and cross-linking the polyner to a

t her noset pol yner.
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The respondent (patentee) refuted the argunents of the
appel l ant and submtted four sets of clains as
auxiliary requests. The arguments of the respondent can
be summari zed as foll ows.

Novel ty

D1 was directed to expansi ble m crocapsul es which
required that the polynmer was thernoplastic. Al though
D1 disclosed that the polyner m ght be cross-linked to
a certain extent, it conprised a warning not to cross-
link the polynmer to such an extent that it would | oose
its thernoplastic property. This warning could not be
regarded as a disclosure of mcrocapsul es conprising a
shel |l of a thernoset polyner. Mreover the conposition
of such a hypothetical mcrocapsul e was not discl osed.
There was certainly no disclosure that such a

hypot heti cal m crocapsul e woul d conprise coll oi da
silica as required by present claim1l1. Colloidal silica
was only one exanpl e of possible dispersants nentioned
in DLI.

| nventive step

D1 was not an appropriate starting point for an

i nventive step evaluation, because it related to

foam ng agents, which belonged to a technical field
conpletely different fromthat of carbonless copying
paper, the field of application of the patent in suit.
D3 related to the same technical field and di scussed
the sane essential problenms in this field, i.e. to
obtain small m crocapsul es having a narrow si ze

di stribution and a | ow perneability.
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Starting fromD3 the problemwas to provide further

m crocapsul es of conparable size and perneability. It
was not obvious to | ook for a solution to that problem
in docunents related to a conpletely different

technical field such as D1. The m crocapsul es of D1,
havi ng an expansi bl e thernoplastic shell, were not
conpatible with m crocapsul es according to D3, having a
pressure sensitive shell of a thernosetting pol yner.
The di spersion agent used in D1, a water-insoluble
solid colloid, was al so structurally conpletely
different fromthe water-sol uble polynmer having

sul fonic acid groups used in D3. Mreover there was no
indication in D1 that the colloidal silica used therein
woul d solve the problem |In particular there was no
indication that it would reduce the perneability to the
sane extent as the said soluble polyner used in D3. A
skilled person would, in fact, have expected an
increase in perneability by using colloidal silica
because of its particulate structure. Also D4 did not
suggest the replacenent of the said water-soluble
polymer with a water-insoluble colloid such as
colloidal silica. The latter should be considered as a
kind of filler, which, according to Table 1 of D4,
woul d i ncrease the perneability. M crocapsul es as
claimed in the patent in suit, therefore, did not
follow in an obvious manner fromthe cited prior art

docunents.

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

The respondent requested that the appeal be dism ssed
and the patent be nmaintained as granted (main request),
or that the decision under appeal be set aside and that
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the patent be maintained on the basis of one of the
four auxiliary requests, filed before the first
instance by letter dated 15 June 2000.

Reasons for the Deci sion

0730.D

Novel ty has been attacked on the basis of Dl1. This
docunent di scl oses expansi bl e thernoplastic

m crospheres containing a liquid blow ng agent. The

m crospheres have preferably a dianeter between 2 and
10 ym (claim 1, colum 11, lines 23 to 26 and

exanple 1). The bl ow ng agent may be aliphatic

hydr ocar bons, chl orofl uorocarbons and tetra al kyl
silanes, which are generally ol eophilic substances
(colum 4, lines 9 to 37). The ol eophilic bl ow ng agent
used in exanple 1 is neopentane. During preparation a
di spersing agent is used in the formof a water-

di spersible, water-insoluble solid colloid (colum 4,
l[ines 38 to 44, and colum 5, lines 48 to 71). In the
exanples a colloidal silica dispersion in water
avai | abl e under the trade name of "Ludox HS', has been
used (exanple 1). It is uncontested that the coll oi da
particles in "Ludox HS' are silica particles within the
meani ng of claim1 as granted and remain in the shell
of the m crospheres. The nonomer conposition from which
the thernoplastic shell is made nay conprise a cross-

I i nki ng agent, which serves to increase the flow

vi scosity of the polymeric conposition at tenperatures
sufficiently high to cause volatilization of the

bl owi ng agent and subsequent deformation of the
originally formed sphere into a | arger holl ow sphere
(colum 12, lines 48 to 55).
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The m crocapsul es according to claim1 as granted
differ fromthose disclosed in DL in that the shell is
made of a thernoset polymer. The appellant's view that
D1 al so di scl oses m crocapsul es conprising a shell of a
t her noset pol ymer cannot be shared. This view is based
on the sentence: "If the polynerization conditions are
such that a cross-linked non-thernoplastic resin is
prepared there can be little or no expansion."”

(colum 13, lines 1 to 3).ln the board's viewthis
sentence sinply expresses the well known fact that
cross-linking reduces the thernoplastic properties of a
pol ynmer, and that, in order to obtain expansible

m crospheres, which is the object of the process

di sclosed in D1, the resin should not be cross-1|inked
to such an extent that it |looses its thernoplastic
properties. It is thus a warning to avoid certain

pol yneri zation conditions and not a disclosure of

m crocapsul es having a thernoset polymer shell, |et

al one of m crocapsules having in conmbination all the
properties required by present claim1l. Thus D1 does
not destroy the novelty of claim1l as granted.

Since D1 relates to expansi ble m crospheres having a

t hernopl astic shell, which is totally contrary to the
teaching of the patent in suit to provide pressure
sensitive m crospheres having a synthetic thernoset

pol yner shell, Dl cannot be regarded as the cl osest
prior art in an inventive step evaluation. But even if,
for the sake of argunent, Dl is considered as the

cl osest prior, the appellant's argunments with respect
to lack of inventive step are not convincing for the

foll ow ng reasons.
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According to the appellant, starting from D1, the
problemto be sol ved woul d have been a reduction of the
permeability of the polymer shell. D1 teaches indeed
that diffusion of the bl ow ng agent through the
particle wall may be a problemin certain circunstances
and that for high proportions of blowi ng agent it is
often desirable to enpl oy a nononer system which on
pol yneri zation results in a cross-1linked polymer shel
(colum 17, line 72 to colum 18, line 22). The board
does not dispute that the skilled person m ght have
derived therefromthat the perneability could be
reduced by cross-linking the polymer. D1 al so nentions
sonme polymer systens conprising difunctional nononers
for cross-linking (colum 18, lines 22 to 32). This
passage in D1 is followed by the observations that
contrary to the normal expectations, such copol yners
are generally not rigidly cross-linked, and on heating
are capabl e of expansion but that they usually do not
expand to the sanme degree as a material w thout the

di functional nononmer (colum 18, lines 33 to 37). Thus
followi ng the teaching of D1, the skilled person would
consi der a polynmer system conprising a difunctional
nononer in order to reduce the perneability but, in
view of the warning in colum 13, lines 1 to 3 of D1,
certainly not a polymer system and conditions which
result in a non-thernoplastic resin, which cannot be
expanded. Using a polymer system and conditions which
result in a non-expansible thernoset polymer shel
woul d be contradictory to the whol e teaching of Dl1. The
average skilled person would normally followthe
general teaching of a docunent; ignoring essential
features disclosed therein and acting against the
general teaching thereof, are rather an indication of

an inventive step.



0730.D

-9 - T 0998/ 01

D4 al so di scloses that cross-1inking reduces the
perneability of polyners used in capsule walls

(page 753, Table 1). D4 makes further reference to a
pol yner system of the type as used in D1, w thout
mentioning D1 (page 754, Table 5). D5 discloses in
Table 6.1 the same polynmer systemwth an explicit
reference to a Japanese patent which woul d correspond
to D1. It is thus obvious to conbine the teachings of
docunents D1, D4 and D5. By such a conbination the
skill ed person woul d however not arrive at

m crocapsul es having a thernoset polyner shell for the
reasons given at the end of the above paragraph.

In agreenent with the position taken in the contested
deci sion and the subm ssions nade by the respondent,
the board considers that D3 represents the cl osest
prior art. This docunment discloses m crocapsul es
conprising a thernoset polynmer shell for use in
pressure sensitive carbonl ess copying paper. The

pol yner shell is formed by condensi ng nmel am ne-

f or mal dehyde precondensates and/or their C - C al kyl
ethers in water in which a substantially water-
insoluble fill material is dispersed in the presence of
a wat er-sol ubl e pol ymer conprising sulfonic acid groups
(claims 1, 10, 11). The obtained m crocapsul es have a
narrow size distribution within the range of 1 to 8 pum
and |l ow perneability (Il ow JCF nunber); see page 3,
lines 57 to 65 and the exanples. The m crocapsul es
obtai ned by the exanples of the patent in suit also
have a narrow size distribution and | ow perneability
but the respondent has not provided evidence for any

i nprovenent of the properties of the mcrocapsul es of
the patent in suit conpared with those obtained
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according to D3. Thus, in agreenment with the reasons in
t he contested decision, the problemunderlying the
invention is to provide further m crocapsul es suitable
for use in carbonl ess copying paper and having size and
permeability characteristics conmparable to those
obt ai ned according to D3.

The respondent proposes to solve this problem by

provi ding mcrocapsul es as defined in claim1l as
granted having a shell conprising colloidal silica or

zi rconi um di oxi de particles.

It is uncontested that the m crocapsul es according to
claim 1l have a size and perneability in the sane order
of magnitude as the m crocapsul es obtained according to
D3 so that it is credible that the clained

m crocapsul es actually solve the said problem

D3 itself does not provide a hint that dispersant other
t han wat er-sol ubl e pol yners containing sulfonic acid
groups could be used to solve that problem On the
contrary, it is showm in D3 that even a small change in
the nature of the dispersant, such as the use of

pol ymers contai ni ng carboxylic groups instead of

sul fonic acid groups, provides inferior products (see
conparative exanples, pages 14 to 15).

D4 discloses that for mcro encapsulation by in-situ

pol ynerisation certain additives are used. Anpbngst

these additives colloidal silica is nmentioned (Table 5).
The effect of the additives is not disclosed. There is
no indication that with colloidal silica as additive

m crocapsul es coul d be obtained having a | ow
permeability. Furthernore, D4 discloses that the
presence of a filler in the polynmer shell possibly

i ncreases the perneability (see Table 1). Since
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colloidal silica consists of small insoluble particles,
the skilled person would fear that it could act as a
filler and therefore would not try it if mcrocapsul es
with a low perneability were to be prepared.

D1 proposes anong ot her water-insoluble solid colloids
the use of colloidal silica of the same kind as used in
the patent in suit as dispersion aid. It is indicated
that they function as a stabilizer for the [imted

coal escence of the small polynerizable liquid droplets,
but nothing is disclosed about their inpact upon the
permeability of the shell after polynerization

(colum 4, lines 38 to 44; colum 5, line 48 to

colum 6, line 30; colum 7, line 25 to columm 8,

line 9 and exanple 1). It was thus not obvious that
colloidal silica would solve the above nentioned

probl em Moreover, a skilled person, starting from D3,
woul d not pay nmuch attention to D1 because it not only
relates to the rather renote art of foam ng particles,
but uses an essentially different polynerization system
According to D3 the polyner of the shell is forned by
condensati on of precondensates dissolved in the aqueous
phase, in the presence of the polyner containing the
sul fonic acid groups, also dissolved in water (claiml1
and exanpl es), whereas according to D1 both the
nmononers and the blow ng agent are in the oil phase and
pol ynerization is perfornmed in the presence of benzoyl
per oxi de or potassiumdichromate as a catal yst

(colum 4, lines 60 to 68 and the exanples). The
skilled person would therefore not expect to find a
solution of the problemin Dl1. The skilled person would
al so be reluctant to replace the water-sol uble

di spersant from D3 by a particul ate water-insoluble
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di spersant such as colloidal silica for the reasons set
out under point 8 above.

In view of said differences in the technical field and
pol yneri zation systemit is also not obvious to repl ace
t he polynerization systemof D3 by a polynerization
systemas used in D1 and to cross-link the

t her nopl astic polynmer to such an extent that the

pol ymer shell becones a thernoset pol yner.

The ot her docunents on file do not conprise any
incentive for the skilled person to replace the

sul fonic acid groups containing polynmer of D3 with
colloidal inorganic particles according to present
claiml. Since the appellant did no longer rely on

t hese docunents in the appeal proceedings there is no
need to discuss themhere. It follows fromthe above
that the subject-matter of claim1 cannot be derived in
an obvious manner fromthe prior art as disclosed in

t he docunments on file.

Claim8 is directed to a sheet material containing the
m crocapsul es of any preceding claim The further

i ndependent claim9 concerns a process for producing

m crocapsul es conprising all the features of claiml.
The reasons for inventive step therefore equally apply
to clains 8 and 9. Cains 1, 8 and 9 being all owabl e,
the sane applies to dependent clains 2 to 7 and 10

to 16, whose patentability is supported by that of
claims 1 and 9.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. \Wall rodt M M Eberhard

0730.D



