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Cat chword

To the extent that the requirenents of Article 84 EPC can only
be fulfilled, in relation to a claimwhich is characterised by
a functional feature defining a result to be achieved, if the
feature is such that a person skilled in the art can, wthout
exceedi ng his normal know edge and skills, not only understand
it, but also w thout undue burden inplenent it, the forner
requi renment (understanding) is one of clarity and the latter
(inpl ementing) is one of support, both in the sense of

Article 84 EPC. Furthernore, the latter requirenment, viewed in
relation to the disclosure as a whole, is highly relevant to

t he queston of sufficiency, in the sense of Article 83 EPC
(following T 409/91, QJ EPO 1994, 653).
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Summary of Facts and Submn ssions

2987.D

Eur opean patent application No. 93 301 935.8 in the
nanme of ROHM AND HAAS COMPANY was filed on 15 March
1993 claimng a US priority of 10 April 1992
(07/866924) and was published under No. 0 565 244 on
13 October 1993.

By a decision which was issued 27 January 1998, the
Exam ni ng Division refused the application. The

deci sion was based on a main request and an auxiliary
request both requests conprising a set of seven cl ai s,
the former having been filed on 26 February 1997 and
the latter on 25 Novenber 1997. Caim1l of the main
request read as follows:

"1l. A process for naking water-insoluble polyner
particles, preferably in the form of an aqueous

di spersion, said particles conprising a hollow core,
surrounded by a shell, and at | east one channe
connecting the hollow core to the exterior of the
particle and wherein said particle has an average

di aneter of fromO0.1 to 5.0 um (m cron), wherein the
process conprises the follow ng steps:

(a) sequentially enmulsion polynerizing in an aqueous
medi um containing a free radical initiator a core
nononer system conpri sing one or nore nonoethylenically
unsat urated nononers and at |east 5 nole percent of a
carboxylic acid or anhydride nononer, whereby di spersed
core particles are fornmed having an average di aneter of
fromabout 0.02 to 1 pum (mcron); and

(b) polynerizing in the presence of the dispersed core
particles resulting from(a), a shell nononer system
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conprising at | east one nonoethyl eni cally unsaturated
nmononer having no ionizable group to forma shel

pol yner which encases the core particles, wherein any
nonoet hyl eni cal Iy unsaturated carboxylic acid in the
shell nononer m xture is present in an amount of no
nore than about 10 nole percent of the shell nononers,

the resultant core-shell particles having an average
di ameter before neutralization and swelling of from
0.07 to 4.5 ym (mcron), the relative anounts of
core-form ng nononer(s) and shell-form ng nononer(s)
bei ng such that the ratio of the weight of the core to
the weight of the total polyner in the resulting

di spersed particles is from1l:2 to 1:100; and

(c) neutralizing said core-shell particles with a base
so as to swell said core

characterized in that said core-shell particles are
neutralized such that the core swells, ruptures the
shell and so fornms particles containing a mcrovoid in
the core and at | east one channel connecting the
mcrovoids to the exterior of the particle.”

Clains 2-6 were directed to preferred enbodi nents of
the process of Cdaiml. Caim7 was directed to the use
of the particles forned by the process of any one of
the preceding clains to strengthen polyner filnms, as an
opaci fyi ng agent in coating conpositions, and in paper
coati ng conpositions.

Caim1l of the auxiliary request differed fromCaiml
of the main request by the addition, at the end of the
first paragraph of step (b), of the follow ng further
limtation:
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"and the equivalents of acid in the shell polynmer does
not exceed one-third the equivalents thereof in the
core pol yner",

as well as the deletion of the word "about" before
"10 nole percent” in the sanme paragraph.

Cains 2 to 7 of the auxiliary request remnai ned
unamended.

According to the decision, the application was refused
on the grounds that Claim1l of the main request
contravened Article 84 EPC and the respective Cains 1
of the main and the auxiliary request contravened
Article 84 in conbination with Article 83 EPC

(1) Caim1l1l of the nmain request was not all owed
because an essential feature was mssing in the
claim

(i) Furt hernore, the decision under appeal objected
against Caim1l of both the nmain and the
auxiliary requests because the invention was
defined in ternms of a functional feature
directed to a result to be achieved, ie "the
core-shell particles are neutralized such that
the core swells, ruptures the shell and so forns
particles containing a mcrovoid in the core and
at | east one channel connecting the m crovoids
to the exterior of the particle". That
functional feature was considered to be not
al | owabl e because the application did not
provi de a clear and conplete technical teaching
to a person skilled in the art of how to obtain
the desired result.
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(iii) Apart fromthe objections under Articles 83 and
84 EPC, the decision under appeal questioned the
novelty of the subject-matter of Claim1l of both
requests. It was argued that there was a
possibility that the prior art inherently
di scl osed the now cl ai mred process. In
particul ar, reference was made to the follow ng
docunent :

D1: EP- A-0 188 325.

However, the decision explicitly stated that the
novelty objection did not formpart of the
reasons of the decision under appeal because
that objection was raised for the first tinme
during the oral proceedings.

Al t hough inventive step was not discussed in the
deci sion, the Exam ning Division contested the
Applicant's view that the docunent

EP- A-0 467 646, introduced by the Applicant

hi msel f, was the closest prior art for assessing
i nventive step.

On 1 April 1998, a Notice of Appeal against the above
decision was filed by the Appellant (Applicant) wth
si mul t aneous paynent of the prescribed fee.

In the Statenment of G ounds of Appeal, filed on 5 June
1998, the Appellant argued that the disclosure in the
application in suit, ie the description and the
exanpl es, provided sufficient information to a person
skilled in the art to performthe clained process
across a broad range of core-shell polyners. This was
supported by a declaration of Dr. Mark Stephen Frazza.
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In response to a conmuni cati on of the Board, issued on
11 October 2001, the Appellant filed on 6 Novenber 2001
a new set of six clains. Caiml read as foll ows:

"1. A process for making water-insol uble polyner
particles, preferably in the form of an aqueous

di spersion, said particles conprising a holl ow core,
surrounded by a shell, and at | east one channe
connecting the hollow core to the exterior of the
particle and wherein said particle has an average

di anmeter of fromO.1 to 5.0 um(mcron), wherein the
process conprises the follow ng steps:

(a) sequentially enmulsion polynerizing in an aqueous
medi um containing a free radical initiator a core
nmononer system conpri sing one or nore nonoethylenically
unsat urated nononers and at |east 5 nole percent of a
carboxylic acid or anhydride nononer, whereby di spersed
core particles are forned having an average di aneter of
fromO0.05 to 1 um (mcron); and

(b) polynerizing in the presence of the dispersed core
particles resulting from(a), a shell nononer system
conprising at | east one nonoethyl enically unsaturated
nmononmer having no ionizable group to forma shel

pol yner which encases the core particles, wherein any
nonoet hyl eni cal | y unsaturated carboxylic acid in the
shel | nononer m xture is present in an amount of no
nore than 10 nol e percent of the shell nonomers, and
the equivalents of acid in the shell polyner do not
exceed one-third the equivalents thereof in the core
pol ymer,

the resultant core-shell particles having an average
di aneter before neutralization and swelling of from
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0.07 to 4.5 pm (mcron), the relative anounts of
core-form ng nononer(s) and shell-form ng nononer(s)
bei ng such that the ratio of the weight of the core to
the weight of the total polyner in the resulting

di spersed particles is from1:2 to 1:100; and

(c) neutralizing said core-shell particles with a base
so as to swell said core

characterized in that said core-shell particles are
neutralized such that the core swells, ruptures the
shell and so fornms particles containing a mcrovoid in
the core and at | east one channel connecting the
mcrovoids to the exterior of the particle".

Clains 2-6 were identical to Clainms 2-6 of the

auxi liary request underlying the decision under appeal.
Caim7 (use claim of that auxiliary request was
del et ed.

\Y/ The Appel |l ant requested that the decision under appea

be set aside and a patent granted on the basis of the
set of Clains 1 to 6 filed on 6 Novenber 2001.

Reasons for the Decision

1. The appeal is adm ssible.
2. Anmendnent s
2.1 The process of Caim1l is based on a conbination of

Clains 1 and 4 as originally filed containing the
followi ng further anmendnents:

2987.D Y A
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In step (b) it has been nade clear that the shel

pol yner "encases" the core particle. This anendnent is
inline wwth original Cdaim1l (ie "surrounded by a
shel "), whereby the word "encasing” is explicitly

di scl osed on page 1, Iine 6 as originally filed.

In step (b) it has been indicated that "the equival ents
of acid in the shell polyner do not exceed one-third

t he equival ents thereof in the core polyner". This
anmendnent is based on page 10, |lines 18-20 as
originally filed.

The addition of the feature that the core-shel
particles are neutralized "such that the core swells
and ruptures the shell" finds support on page 1,
lines 5-9 as originally filed. Page 13, |ine 15
explicitly refers to the "rupture” of the core-shell

Clains 2-6 correspond to Clains 5-9 as originally
filed.

In summary, the anmendnents neet the requirenents of
Article 123(2) EPC

Clarity and sufficiency

According to Article 84 EPC, "The clains shall define
the matter for which protection is sought. They shal
be cl ear and conci se and supported by the description.”

According to the decision under appeal, furthernore,
where the characterizing part of daiml is a
functional feature directed to a result to be achieved,
the requirenents of Article 84 EPC are net only if the
person skilled in the art knows, w thout exceeding his
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normal skills and know edge, what he has to do (Reasons
for the decision, point 5. In other words, the
functional feature nust not only be such that the
skill ed person can understand it, but he nust al so be
able to inplenent it.

In the Board's view, whilst in relation to the claim
itself, the former requirenment (understanding) is one
of clarity and the latter (inplenentation) one of
support, both in the sense of Article 84 EPC, the
|atter viewed in relation to the disclosure as a whol e,
is also highly relevant to the question of sufficiency
in the sense of Article 83 EPC (see T 409/91 QJ EPO
1994, 653, Reasons, points 3.3 to 3.5).

In the present case, the characterising part of Claiml
is a functional feature which consists of a process
step defined by the result which is ained at, ie the
core-shell particles are neutralized such that the core
swell's, ruptures the shell and so fornms particles
containing a mcrovoid in the core and at |east one
channel connecting the mcrovoids to the exterior of
the particle.

A person skilled in the art would understand that, in
the process of Claiml, arelatively acid-rich core
pol yner is encapsulated with a relatively hydrophobic
shell, and the core-shell particles so fornmed are then
swol | en by subjecting the particles to a base that
perneates the shell and neutralizes the acid of the
core, thereby causing the neutralized core to absorb
water and to swell to such an extent that the pressure
produced in the core causes a "rupture" of the shell
In this context, the passage on page 6, lines 18-22
refers to an "expl osion”. The "rupture"” or "expl osion”
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causes at | east one channel to formfromthe core
through the shell to the exterior of the particle.

The deci sive question for the issues of support
(Article 84 EPC) and sufficiency (Article 83 EPC) is
whet her the disclosure in the application in suit
contains sufficient information for the skilled person
to performthe characterizing process step across a
broad range of core-shell polynmers w thout undue

bur den.

On page 11, lines 28-31, it is stated that in the
process of the invention several paraneters that can be
varied are (i) the thickness of the shell, (ii) the
"softness' of the shell, (iii) the acid |evel of the
core, (iv) the perneability of the shell to the

swel ling agent, and (v) the exposure tinme and
tenperature of the particles to the swelling agent.

The deci si on under appeal considered this |ist of
paraneters as a nere recitation of all possible
paraneters which could play a role in the process of
channel formation w thout providing a conplete

techni cal teaching in such a conplex process. The Board
does not share this view because there is nore
technical information in the application as filed

i ndi cating how i ndividual paraneters can be influenced
in order to reach the desired result.

As regards the thickness of the shell (i), it is

di sclosed in the application that it is preferable to
use a thin shell which will nore readily "expl ode" on
neutralization (page 10, lines 29-31). Conversely, a

t hi cker shell would be detrinental to the formation of
the desired particles.
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Concerning the 'softness' of the shell (ii), it is
stated on page 11, lines 17-19 that, "if the gl ass
transition tenperature (T;) of the core or shell is
above standard anbient tenperature, it may be necessary

to heat the core-shell polynmers above their T, or to

g
add a solvent to soften the polyner particles, to
effect swelling”". On page 11, lines 23-24 it is stated
that "The degree of swelling is al so dependent on the
har dness of the shell"”. These two passages are a cl ear
indication to a skilled person that a 'softer' shel

facilitates higher degrees of swelling.

Wth regard to the acid |l evel of the core (iii), it is
further disclosed on page 11, lines 20-22 that the
required tinme of exposure to the swelling agent is
related to the acid content of the core, ie that "the
greater the acid content, the faster the degree of
swelling and therefore the less the tine". If the acid
content is low, the tenperature can be increased to
facilitate swelling (page 11, lines 22-23). A skilled
person can |learn fromthis passage that there is a

rel ati onship between the acid level in the core and the
rate of swelling. Inplicitly this neans that higher

swelling of the core will lead to earlier rupture of
t he shel l.
As can be seen frompage 10, lines 8 to 23, the

nononers used and the relative proportions thereof
determ ne the perneability of the shell (iv) to the
swelling agent. It is in particular the content of acid
nmononers in the shell that assures the perneability of
the shell to a base swell ant.

Table 1 in the application (page 14) denonstrates the
ef fect of exposure tinme and tenperature (v) on the
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amoni a neutralization of the core-shell particles of
Exanple 1. The data clearly show that the core-shel
particles start exploding and releasing core acid into
the supernatant liquid only after reaching a certain
degree of swelling (for the particles of Exanple 1
>1.9 g HOg of polyner). Before this degree of
swel i ng has been reached, no core acid is detected in
the supernatant liquid, ie the shell of the particle
has not yet ruptured. The variation of tinme and
tenperature in Table 1 shows that these two paraneters
i nfl uence the degree of swelling.

Finally, Conparative Exanple 4 describes the formation
of core-shell particles having a mcrovoid in the
centre and conplete shells (page 17, |ines 23-27).
Exanpl e 5, apparently a repeat of Conparative Exanple 4
wi t hout a crosslinking nmononer in the shell polyner,
denonstrates the formati on of channels in the shel

(page 19, lines 1-2). A skilled person would [earn from
a conparison of these two exanples that a crosslinked
shell inhibits the swelling of the particle and is
detrinmental to the formation of the required channels.

Thus, there is both explicit and inplicit disclosure in
the application in suit which denonstrates how the

rel evant paraneters can be varied in order to achieve
the desired result.

The view, expressed in the decision under appeal, that
the application in suit should contain an anal ysis of
each of the factors involved in the process of Caiml
or at least a discussion of the experinental results is
not convincing, since it is clear, once the intention
of "expl odi ng" the shell has been disclosed and the

rel evant factors such as shell thickness, perneability,
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etc. have been identified, that the direction of
variation of each of these factors so as to facilitate
the rupture of the shell on swelling is self-evident.
Thus, the criticismin the decision under appeal that
"the application provides the basis only for a series
of ungui ded, random experinents" is, in the Board's
view, not justified.

Summ ng up, the Board is of the opinion that the
description contains enough technical information to
performthe clained process over a broad range of core-
shel | pol yners wi thout undue burden. Therefore, the
functional feature in Caim1l neets the requirenent of
support of Article 84 EPC as well as of sufficiency of
Article 83 EPC

Since, furthernore, the concept of an "explosion” is
itself readily understandable and, in the context of
the instructions given, provides a clear idea of what
is to be inplenented, the functional feature in Claim1l
Is clear in the sense of Article 84 EPC

Hence Claim1l fully neets the requirenents of
Articles 83 and 84 EPC.

The sanme conclusion applies to Clains 2 to 6.

Novel ty

The deci si on under appeal raised the question whet her
the rupture of the shells and the subsequent fornation
of channels occurred at |least to a certain degree

i nherently in the prior art.

VWi | st the presence of channels is indeed not expressed
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verbatimin the available prior art, in particular in
D1, a person skilled in the art knows that a passage
must inherently exist in the sheaths of the particles
formed in D1. This is because the person skilled in the
art knows that the particles of DL dry by

vol atilization, thereby rendering them opaque; this is
why such particles are used as pignents in paints, for
exanpl e as di scl osed on page 12, lines 21 to 34, and
page 13, lines 25 to 29. Further, a person skilled in
the art knows that volatilization can only take place
because the sheath is perneable to the water held in
the mcrovoid. For the sheath to be perneable, it nust
contai n passages through which the water can pass and
whi ch nust extend fromthe mcrovoid interior to the
exterior surface of the sheath. By defining the sheath
as perneable, this clearly inplies the presence of
passages of sone kind that extend fromthe mcrovoid
interior to the exterior surface of the sheath. That
such passages are present in the dried state is evident
to a person skilled in the art because the particles
dry when exposed to normal atnospheric conditions and
so are rendered opaque. Wthout the sheath being
perneabl e, the water held within the mcrovoid of a
particle which is used, for exanple, in a paint would
not dry and so would not be rendered opaque.

For the reasons given above, it appears that the
particles formed in D1 that dry by volatilization, so
bei ng perneable to water, nust contain passages that
extend fromthe exterior surface of the sheath/shell to
the interior mcrovoid. Therefore, the decisive
question will be whether, for the formation of such
passages sone kind of rupture of the shell nust

i nevitably take place, and, hence, whether Cdaim1l in
fact defines a process different fromthe prior art.
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No deci sion was, however, taken by the Exam ning

Di vision on the issue of novelty. In order not to
deprive the Appellant of a level of jurisdiction in
this matter, which, for the reasons given, would appear
torequire the clarification of certain points of fact,
the Board has decided to nmake use of its powers under
Article 111(1) EPC to refer the case back to the first
i nstance to enable this question and that of inventive
step to be determ ned.

O der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance for further
prosecution on the basis of the set of Clains 1 to 6
filed on 6 Novenber 2001.

The Regi strar: The Chai r man:

E. Gorgnmaier R Young
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