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Summary of Facts and Subm ssi ons

1437.D

The nention of the grant of European patent

No. O 264 885 in respect of European patent application
No. 87 115 279.9 filed on 19 October 1987 and cl ai m ng
priority of 22 October 1986 of an earlier application
in Japan (251277/86), was announced on 3 March 1993
(Bulletin 93/09) on the basis of 9 clains.

Claiml as granted read as foll ows:

"A nmethod for washing an organic solution of a crude
pol ycarbonate resin in an organic solvent, which
conprises preparing a mxture of said organic solution
wi th an aqueous washing liquid, so that the aqueous
phase is in an anmbunt of 5 to 30 vol.% based on the
total volune of said solution and said liquid, stirring
said mxture at a stirring power per unit flow rate of
0.1 kw/n®/hr or nore, to forma water-in-oil type
emul si on, and subjecting said dispersion to centrifuga
separation to separate the purified organic solution of
t he pol ycarbonate resin fromthe agueous washi ng
liquid, thereby renoving inpurities fromsaid crude

pol ycarbonate resin, wherein the nethod is conducted

wi t hout causing a phase inversion of the water-in-oil-
type enul sion."

Clains 2 to 9 concerned preferred enbodi nents of the
met hod according to Caiml.

On 19 Novenber 1993 and 25 Novenber 1993, Notices of
Qpposition were filed by two Opponents in which
revocation of the patent in its entirety was requested
on the grounds of |ack of novelty within the neani ng of
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Article 54(1) and (2) EPC, |ack of inventive step
within the neaning of Article 56 EPC and extensi on of
the subject-matter beyond the content of the
application as originally filed within the neaning of
Article 123(2) EPC

The objection under Article 100(c) EPC was w t hdrawn
during the opposition proceedings.

The objections were supported essentially by the
foll ow ng docunents:

El: CA-A-0 747 994,

E2: English translation of JP-A-51-112897 (Application
Sho 50-38955), and

E3: US-A-4 323 519.

L1l By interlocutory decision announced orally on 9 July
1996 and issued in witing on 26 August 1996, the
Qpposition Division held that the grounds for
opposition did not prejudice the maintenance of the
patent in anmended form based on Auxiliary request |
subm tted during oral proceedings on 9 July 1996. The
amendnments in the clainms as maintained consisted in a
nore specific definition of the clained nethod
according to Caim1l and in the del etion of dependent
Clains 3 and 9 as granted. The other clains were
mai nt ai ned unanended and renunbered when appropri ate.
Caim1l reads as follows:

"A nmethod for washing an organic solution of a crude

pol ycarbonate resin in an organi c sol vent obtained by
t he phosgene process, optionally including a
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centrifugal separation step, and containing al kal
hal i des, caustic al kali, alkali carbonates, unreacted
di oxy conpounds and tertiary amnes as inpurities,

whi ch consists of preparing a m xture of said organic
solution, which solution is produced in the

pol ycar bonate resin-produci ng process, wth an aqueous
washing liquid, so that the agqueous phase is in an
amount of 5 to 30 vol.% based on the total vol une of
said solution and said liquid, stirring said m xture by
nmeans of a line stirring mxer at a stirring power per
unit flowrate of 0.1 kw' n#/hr or nore, to forma
water-in-oil type enmul sion, and subjecting said

di spersion to centrifugal separation to separate the
purified organic solution of the polycarbonate resin
fromthe aqueous washing liquid, thereby renoving
inmpurities fromsaid crude pol ycarbonate resin, wherein
the nethod is conducted w thout causing a phase

i nversion of the water-in-oil type enulsion.”

(1) In its decision, the Opposition Division first
acknow edged that the clainmed subject-matter was
novel over E3, because the docunent did not
di scl ose a washi ng net hod of crude pol ycarbonate
resin consisting of the process steps as cl ai ned.

(ii) Starting fromE2, which - according to the
m nutes of the oral proceedi ngs (page 5,
paragraph 1 of point 5.2) - was unani nously
regarded as representing the closest prior art,
it was not considered obvious to nodify the
nmethod clainmed in E2 in accordance with the
requi renents of the patent in suit in order to
i nprove extraction efficiency conpared to the
known purification nethod. Consequently, an
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i nventive step was al so acknow edged.

On 31 August 1996, a Notice of Appeal was | odged by
Qpponent 11 (Appellant) against this decision with
si mul t aneous paynent of the prescribed fee.

In the Statenment of G ounds of Appeal filed on

19 Decenber 1996, the Appellant again denied that the
subj ect-matter clainmed involved an inventive step. To
that end it relied on E1 and E3. |In substance, it
argued essentially as foll ows:

(1) Exanpl e 1 X of E1 described a process for the
preparation of polycarbonate, wherein the polyner
sol ution was separated by settling, washed with
wat er and then stabilised with hydrochloric acid.
After renoval of the aqueous |ayer, the polyner
solution was mxed with water in a vibrating
bl ade ultrasonic m xer instead of using a stirred
m xer. The so obtained water-in-oil emulsion was
br oken by coal escence filtration instead of
centrifugation. These two distinguishing features
did not justify the grant of a patent. The use of
inline stirring mxers was suggested on page 6,
line 19 of E1, and to repl ace coal escent
filtration by centrifugation was obvious to a
person in the art.

(ii) It was well known fromE3 to inprove the quality
of pol ycarbonate by renoving inpurities.
Ref erence Exanple 1 essentially differed only in
two features: the use of an in-line stirrer at a
power per unit flowrate of 0.1 kw n¥/ h or nore
and centrifugal separation.
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Both of these features did not inpart inventive
character to the clained nethod because there
were no data supporting the inventive character
of the m ni mum power and centrifugation could not
be the basis for inventive step either.

It belonged to the normal routine of a person
skilled in the art to seek optinmal conditions for
m xi ng the pol ycarbonate sol ution and water for
purification purposes. The use of a conpact
stirring device with a short residence tine which
coul d be operated at high speed was obvious in

vi ew of EL1.

In its Counterstatenent of Appeal, the Respondent
(Proprietor) supported the findings of the decision

under appeal substantially as foll ows:

(i)

Exanple I X of E1 differed fromthe clainmed nethod
not only by the two features nentioned above, but
also by the fact that it did not define a m ninmm
stirring power and additionally required the use
of an aqueous stabiliser. Mreover, the known
process also required a separation step by
gravitation, because coalescing filtration was
not a separation step.

Due to the additional mandatory steps of

coal escing filtration and stabilisation in El
this docunent represented a nore renote prior
art. Exanple I X was nerely conparative, because
it did not illustrate the general nethod
according to E1, as it did not include a washing
step under high shear. The poor results obtained
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woul d support this assunption.

(ii) A person skilled in the art would not try to
i nprove the results obtained on the basis of a
conparative exanple, but rather follow the basic
t eachi ng of the docunent.

(tii) This would also be true for Reference 1 in E3
whi ch was al so conparative. Moreover, the nethod
in E3 differed conpletely fromthe clainmed one in
that the water-in-oil enulsion was subjected to a
phase i nversion.

(iv) The Appellant's conclusions were based on a nere
hi ndsi ght analysis of the prior art.

(v) Figure 4 annexed to the Counterstatenent
denonstrated the criticality of the m ni num
stirring power used in the clainmed nethod
irrespective of the further conditions required.

(vi) The nethod as clained was not a liquid-liquid
extraction because the inpurities fromthe
phosgene process were essentially dissolved in
wat er droplets which were dispersed in the
pol ycarbonate. Therefore the clai med nethod
conprised dilution and separation steps rather
than extraction or rinsing.

VI . Oral proceedings were held on 27 May 1999.

(1) The Appel | ant enphasi sed its previous subm ssions
essentially as foll ows:

1437.D N



1437.D

(i)

-7 - T 0822/ 96

1. The conparative exanples in a prior art
docunent had to be regarded as a positive
di scl osure. Therefore, a conparative exanple
as disclosed e.g. in E3 was al so rel evant,
and it was an adequate starting point for
t he consi deration of obviousness and
i nventive step.

2. E3 was a highly relevant docunment which
summari sed the prior art. Thus it described
the purification of polycarbonate resin. The
invention ainmed at an optimsation of this
process by selecting a specific mxing
devi ce including a specific power input and
a specific separation technique.

3. El clearly invited the skilled person to use
the same m xing device as required in the
contested Cl aim 1.

4. Any inprovenent in purity could only be
regarded as a so-called bonus effect.

The Respondent contested the argunents presented
by the Appellant. In particular, it expressed the
opi nion that the Appellant had argued on a

hi ndsi ght basis by selecting specific features
froma cited docunent out of their context and
conmbining themw th other features from anot her
known process. Such patchwork was clearly based
on the know edge of the teaching of the patent in
suit. But even such an argunentation did not |ead
to the inprovenment of purification efficiency,
i.e. inproved purity in a shorter tine.



VII.

VI,

- 8 - T 0822/ 96

Qpponent 1, which had not | odged an appeal nor

subm tted any argunents in witing, was duly sunmoned
as a party as of right to the oral proceedi ngs. By
letter of 19 May 1999 it inforned the EPO that it would
attend the hearing.

Al t hough expressly invited by the Board during the
hearing to present argunents to the various aspects of
the issue of inventive step, it declared it would
refrain fromdoing so and expect the decision.

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

r evoked.

The Respondent requested that the appeal be dism ssed.

Reasons for the Deci sion

1

1437.D

The appeal is adm ssible.

In the Statenment of G ounds of Appeal, inventive step
has been the only issue raised by the Appellant. The
Board concurs with the findings of the Opposition

Di vision in the decision under appeal that novelty is
given vis-a-vis the cited prior art and that the
requi renents of Article 123(2) and (3) EPC are net.
There is thus no need to consider these matters in
further detail.

The patent in suit concerns a washing nethod for a
sol ution dissolving a polycarbonate resin in an organic

sol vent .
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Such a nethod is known from E2 which the Board, |ike
the parties and the Qpposition Division, regards as
representing the closest state of the art.

This citation describes "a nmethod of purification for a
pol ycar bonate solution using an orifice-m xer
characterized by conprising steps of contacting a

sol ution of crude pol ycarbonate containing an inpurity
matter in an organic solvent wth a washing liquid
using an orifice-m xer while adjusting the pressure
drop in said orifice-mxer to a value wthin the range
of 2 to 12 kg/cnt and keeping the proportion of said
washing liquid to the whole fluid at 5 to 45% by
volunme." (Cdaim1l). Inits exanple, E2 additionally
descri bes the separation of the aqueous phase fromthe
pol yneri sation reaction solution by neans of a
centrifuge after dilution of the solution with further
organi ¢ solvent (page 4, last line to page 5, line 2).

This known nethod ains at an inproved, easy and
effective nethod for the purification of polycarbonate
resin obtained in a phosgene process, thereby avoiding,
first, a conplicated sequence of operations, and,
secondly, the problemof antinony brought about by the
difficulty of perfect separation of the resin solution
and the washing liquid at the end of the purification
caused by the vigorous high speed mxing in order to
achi eve efficient washing (introduction of the
description on page 1 and page 2, paragraph 1;

Ref erence Exanple 2).

The exanpl es and conparative (reference) exanples
(pages 5 and 6) based on repeated washi ng steps
i ncluding (a) mxing by neans of an orifice-m xer under
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controll ed pressure conditions and controlled ratios of
washing liquid and resin solution and (b) separation by
still standing, show that, on the one hand, the purity
of polycarbonate resin expressed in terns of |ight
transmttance greatly depends on the m xi ng conditions,
and, on the other hand, m xing by intensive nechanica
stirring causes difficulties as regards the separation
of the resin solution and the washing |iquid.

In the light of these shortconmngs and in line with the
i ntroductory statenents in the patent specification
(page 2, lines 5to 9, 15 to 23 and 35 to 37), the
techni cal problemunderlying the patent in suit nmay
thus be seen as the definition of a process not only
nore efficient in renmoving inpurities from

pol ycarbonate resin solutions as directly obtained in
t he phosgene process, which optionally includes a
centrifugal separation step prior to the purification,
but also nore sinple so as to rapidly purify solutions
Wi th even high concentrations of polyner causing high
vi scosi ties.

According to the patent in suit, this problemis solved
by (i) using a line stirring mxer at or above a
specific mninmumstirring power to prepare a water-in-
oil type dispersion containing a limted anmount of an
aqueous washing |iquid dispersed in an organic sol ution
of polycarbonate resin, and (ii) subjecting that water-
in-oil dispersion to centrifugal separation, as
specified in Caiml.

In both tables on pages 5 and 7 of the patent in suit,
as well as in the further experinents submtted during
exam nation (received on 29 Cctober 1991), it has been
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denonstrated that a significantly inproved reduction of
the contents of inorganic and organic inpurities, viz.
of sodi um and chloride ions and bi sphenol A, is

achi eved by operating in accordance with Caim1lin
conmparison to prior art methods or nodified prior art
nmet hods (see in particular Conparative Exanples 5 and 6
whi ch neet the requirenents as defined in the clai mof
E2) .

In accordance with the nethod as clained, the flow rate
of the 12.1 w.%resin solution in the exanples is kept
at 38 I/h, conpared to 35 and 27 I/h, respectively, in
the experinments of E2. The assessnent of the polyner
concentration for the experinents of E2 results in a
concentration in the resin solution used in the
purification which is not higher than that in the
exanples in the patent in suit.

Consequently, the two aspects of the above defi ned
techni cal problemare effectively solved by the nethod
as defined in Gaim1l of the patent in suit.

It remains to be decided whether this solution was
obvious to a person skilled in the art having regard to
the state of the art relied upon by the Appellant.

It is evident fromthe above consi derations that
docunent E2 by itself cannot render the clained

i nvention obvious. Not only it does not provide any
incentive to replace the orifice mxer by a line
stirred mxer, but it even teaches away from using
vigorous stirring said to be generally unsatisfactory
(see the top of page 2 and Reference Exanple 2).
Despite the fact that a centrifuge is used to renove
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t he agueous phase of the reaction m xture (page 5,
line 2), the docunent does not suggest at all to use
such a device in the actual separation step of the
purification.

Docunent E1 relates to a process for the renoval of
inmpurities fromhighly viscous polynmer masses, in
particul ar, of organic and inorganic residues from

hi ghly vi scous polyneric solutions and nelts (page 2,
paragraph 1). According to page 3, paragraph 1, these
inmpurities are present directly in the polynmer mass or
di ssol ved in droplets of an aqueous phase which are in
turn suspended or enulsified in the viscous pol yner
mass.

In alist of polyners that can be treated accordingly
(see the paragraph bridging pages 4 and 5),

pol ycarbonate resin is also nentioned. The pol yner
solutions or nelts preferably have viscosities of about
200 to 7000 cP (nPas).

According to page 4, lines 4 to 18 and Caim1l1 of the
citation, a polynmer mass containing inpurities

di ssolved in droplets of an aqueous phase, which are in
turn dispersed in the viscous polynmer mass, is at first
passed through a coalescing filter bed, then the

coal esced aqueous phase is renoved therefrom
Thereafter the polyner nmass is adm xed with an aqueous
stabiliser (page 8, line 3 et seq.) and the stabilised
pol ynmer mass i s washed with water under high shear
whi | e mai ntaining the polyner nmass as the continuous
phase. Finally, the purified polynmer nmass is

conti nuously renoved. According to page 5, lines 14 to
17, the coal esced aqueous phase can be rapidly
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separated fromthe pol yner mass by settling under
gravi tation.

It has not been a matter of dispute between the parties
that the additional stabilisation step was a di fference
bet ween the nethods of El and the patent in suit.

If the inpurities are dissolved directly in the polyner
or the organi c solvent phase, a washing step has to be
carried out prior to coal escing the dispersion, wherein
hi gh shear is applied by a suitable device such as a
line-type-inpeller agitated m xer or an ultrasonic
vibrating blade mxer. In this washing step, the anobunt
of aqueous washing liquid has to be limted so as to
mai ntai n the organi c polyner solution as the continuous
phase. For any given m xer design, at a fixed shear
rate, the energy input is determned by the effective
viscosity (page 6, lines 12 to 25).

For further purification and renoval of residua
inmpurities, the polyner is thereafter subjected to high
shear washi ng whereby the polyner is again naintai ned
as the continuous phase. For this step a rotating disc
contactor, Rushton or Schei bel colums are recomended,
whil e nost (other) countercurrent washing units have
been found to be unsatisfactory (page 9, paragraph 2).
When using the rotating disc contactor in this step,
the pol yner mass can be nmaintai ned as the conti nuous
phase at a wash water/polynmer mass ratio of 2 or 3 or
nore (page 10, lines 8 to 11); when using a
countercurrent colum, the said ratio in the feed
streans can be less or nore than about 1:1, the higher
ratio being preferred (page 10, lines 21 to 23). The
two phases are separated in settling zones (page 10,
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line 27).

Thereafter, one or nore high shear washing steps in
autocl aves or using a high shear line mxer in
conbination with a coal escing device can additionally
be carried out (page 11, paragraph 2).

Only Exanples VIII and | X deal specifically with the
purification of polycarbonate resin. In Exanple VIII

t he aqueous phase originating fromthe pol ynerisation
is first decanted after settling, the polyner solution
is then punped through a coal esci ng bed and the
effluent is allowed to settle by gravity, and finally

t he aqueous |ayer is renpved ("essentially 10% by

wei ght of the total effluent”). In Exanple I X after
the water present in the polynerisation m xture has
been decanted and the pol ynmer has been washed wth

wat er and thereafter stabilised, the polyner solution
Is additionally treated with water in a vibrating bl ade
ultrasonic mxer. The resulting enmulsion is then broken
by coalescing filtration as in Exanple VII1I. 87.7% of
the inpurities are renoved in this way.

This degree of renoval of the inpurities is clearly
bel ow the figures (at |east 96% obtained in the
exanples of the patent in suit; it rather corresponds
to those in the conparative exanples reported in
Tables 1 and 2 of the patent in suit.

The docunent by itself thus does not provide any
incentive to dispense with the pretreatnent, which

i ncl udes a coal escing filtration and separation, and
with the stabilisation step, to select a line stirring
m xer and to use a centrifugal separation as the final
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purification step in order to inprove the purification
efficiency, including an inproved renoval of

I mpurities.

E3 relates to a further nethod to renove inpurities
froma pol ycarbonate solution in nethylene chloride as
obtai ned fromthe phosgene process, the inpurities
bei ng i ncorporated with a snmall anmpunt of water in the
formof an emulsion (colum 1, lines 15 to 22).
According to Caim1l1, the known nethod conprises the
steps of (1) mxing the crude pol ycarbonate sol ution
wWith a certain anount of aqueous washing liquid to form
a water-in-oil dispersed phase, (2) adding thereto a
further anpbunt of aqueous washing liquid to cause a
phase inversion of the dispersion obtained in step (1),
(3) then separating the di spersed organi c phase, i.e.
the purified polycarbonate solution, fromthe

conti nuous aqueous phase, i.e. the diluted aqueous
washing liquid containing the inpurities.

In colum 1, lines 41 to 68, reference is made to

probl ens whi ch occur when either aqueous washing liquid
Is added in small anmpbunts to forma water-in-oi

emul sion, in particular under al kaline conditions and
at high solids contents and viscosities of the organic
solution, or when it is added in large anounts to form
a oil-in-water dispersion. In the first case, the tine
for separating the continuous organic phase fromthe

di spersed aqueous phase is said to be too long to be
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suitable for an industrial operation, in the second
case, the elution of inpurities fromthe continuous
organi ¢ phase is said to be so slowthat it is
difficult to attain a satisfactory washing effect (see
also columm 3, lines 41 to 45).

According to the first two paragraphs in colum 2, the
nmet hod of E3 does not only allowto effectively renove
impurities from pol ycarbonate sol utions of high
concentrations and viscosities which nay even be

al kal i ne "by the conbination of certain steps”, but "a
satisfactory result can be attained even through the
use of a sinple apparatus such as a conbi nati on of
stirring vessel and a settler separator”.

The known nethod requires a thorough m xing of the two
organi ¢ and aqueous solutions in both steps (1) and (2)
by using e.g. a stirring vessel, a nmulti-plated tower
or other vessels or towers having a stirrer (columm 3,
lines 46 to 50 and 64 to 68).

Due to the phase inversion in step (2), the phase
separability of the mxture is inproved, whereby the
phases can be easily separated by a conventional nethod
using a settler separator, tower type separator or a
centrifugal separator (colum 4, lines 1 to 7).

In the drawings as well as in the exanples and
references, stirring vessels (equipped e.g. with a
turbi ne blade m xer) and settlers are shown and used,
respectively.

In the conparative exanples ("references") of the
docunent, the unsatisfactory results of enbodi nents



4.3.4

4.4

4.4.1

1437.D

- 17 - T 0822/ 96

wi t hout phase inversion are denonstrated (see e.g.
Table 1, References 1 and 2). These poor results in the
prior art have been confirmed by Exanples 7 and 8 as
submtted on 20 COctober 1991 during the exam nation
proceedi ngs (Docunent (1) referred to in these exanples
corresponds to E3). Mreover, there is no hint that by
nodi fying the nethod, | et alone by departing fromthe
explicit teaching of E3, even further inproved results
woul d be obtai ned, as shown by the above additiona
exanpl es.

It is evident that the gist of the nethod of E3 is the
conbi nation of a washing step in water-in-oi

di spersion and its phase inversion before the
separation of the organic and agueous phases rather
than the selection of particular m xing and separation
devices. It is clear fromthe teaching in E3 that it
had to be expected that dispensing with the phase

i nversion would result in a very poor renoval of
inmpurities. In any case, E3 on its own does not
provi de any incentive to dispense with the phase
inversion and to select a line stirring mxer at a
specific power input to inprove the purification
efficiency.

Even a conbi nati on of the docunents relied upon by the
Appel I ant woul d not render obvious the clainmed subject-

matt er.

From t he above discussion it is evident that the known
processes are each characterised by a conbi nati on of
specific features and that in each case the desired

| evel of purification can only be achi eved when all the
required conditions are fulfilled. A given feature,
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whether it is a device used in a particular step of the
purification nethod or the physical state of the
system is thus only inportant within the framework of
a specific technical context. In the absence of any

i ndication, a skilled person would thus have no reason
to depart fromthe correspondi ng teachi ng and,
consequently, would not consider an isolated feature
fromone process to conbine it wth another nethod.

It is not disputed that the solution proposed in the
patent in suit is based on well-known technica
features and that a conbination of features
appropriately selected fromthe various disclosures
could result in a process within the terns of the

nmet hod as cl ained. As pointed out by the Respondent,
however, the question is not whether a skilled person
coul d have consi dered such a conbi nation at the
priority date of the patent in suit, but whether this
skilled person faced with the above defined technica
probl em woul d have done so with a reasonabl e
expectation of success (cf. T 2/83, QI EPO 1984, 265).

In the Board's view, the Appellant clearly failed to
denonstrate that there was an incentive to nodify the
process known from E2 in accordance with the

requi renents of Caiml of the patent in suit in order
to simultaneously inprove the efficiency of
purification and sinplify the nethod. In the absence of
such a link between the technical problemand the
features of its solution, the Appellant's argunents can
only be made with the benefit of the contribution of
the patent specification and anount thus to hindsight
anal ysi s.
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4.5 It follows that the nmethod as defined in Caim1l would
not be obvious to a person skilled in the art having
regard to the state of the art relied upon by the
Appel | ant, whet her considered in isolation or in
conbi nati on and, therefore, involves an inventive step.

5. Claims 2 to 7, which relate to preferred enbodi nents of
the nmet hod according to Caiml, are supported by the

patentability of the main claimand thus al so
al | owabl e.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin

1437.D



