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Summary of Facts and Submn ssions

1029.D

The grant of European patent No O 683 795 in respect of
Eur opean patent application No. 94 903 784.0 based on

I nternational patent application No. PCT/EP93/ 03552
filed on 10 Decenber 1993, and claimng priority of the
earlier I T patent application No. TO30081 of

10 February 1993, was announced on 5 February 1997
(Bulletin 1997/06) on the basis of 17 cl ai ns.

Claim1l as granted read as fol |l ows:

"“Continuous process for the hal ogenati on of el astoners,
i n which a hal ogenating agent is introduced into a
solution of an unsaturated el astonmer in an organic
solvent and in which the said hal ogenating agent is

m xed in a continuous stream of the said el astoner

sol ution, thus dissolving the said hal ogenating agent
and causing it to react with the said elastonmer in the
same continuous stream characterized in that it

conpri ses keeping the said continuous stream of

el astonmer solution in turbulent notion w thout flow

i nver si on phenonena during the course of the reaction
bet ween the said hal ogenati ng agent and the said

el astoner . "

Dependent Clains 2 to 14 referred to preferred features
of the process according to Caiml.

| ndependent Claim 15 read as foll ows:

"Apparatus for perform ng the process according to any
one of the preceding clains, in which an el astoner
solution in an organic solvent is caused to flow
continuously in a tubular reactor (14), such as a
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colum reactor, characterised in that it conprises
nmechani cal neans (15) which pronote turbul ence, which
nmeans nmay static or dynam c, for exanple at |east one
bed of Raschig rings, inserted into the said

reactor (14)."

Dependent Clains 16 to 17 related to preferred
el aborations of the apparatus according to C aim15.

1. On 5 Novenber 1997, a Notice of Opposition was | odged
i n which revocation of the patent in its entirety was
requested on the grounds set out in Article 100(a) EPC
(lack of novelty and | ack of inventive step),
Article 100(b) EPC (insufficency), and Article 100(c)
EPC (added subject-matter). The opposition was
supported inter alia by the foll ow ng docunents:

Dl1: US-A-2 964 489;

D2: US-A-3 966 692;

US- A-3 099 644;

D9: "Perry's Chemi cal Engi neers' Handbook", Sixth
Edition, MG aw Hi || Book Conpany (1984), Sect. 6,
pages 7 to 9, and Sect. 21, pages 57 to 59;

D10: US-A-5 177 233; and

D11: US-A-4 254 240;

as well as the later filed but admtted,

D21: Vauck and Mil |l er, "G undoperationen chem scher
Ver f ahrenst echni k", 9th Edition, Deutscher Verl ag

1029.D Y A
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fdr Gundstoffindustrie GrbH, Leipzig (1992),
page 75, and

D22: P. Magnussen et al., "Axial Mxing of Liquid in
Packed Bubbl e Col utmms and Perforated Pl ate Col ums
of Large D aneter"; Chem cal Reaction Engi neering-
Houst on, ACS Synposi um series, Anerican Chem ca
Soci ety, Washington D.C., 1978, pages 337 to 347.

In the course of the opposition proceedi ngs, the Patent
Proprietor relied in particular on the foll ow ng
docunents as support for its counterstatenents:

D16: N. P. Cherem sinoff, "Properties and Concepts of
Single Fluid Flows", Encyclopedia of Fluid
Mechani cs, Volune 1, Chapter 10, (1986),
pages 288 to 289, and

D20: "Perry's Chem cal Engi neers' Handbook", Sixth
Edition, MG aw Hi |l Book Conpany (1984),
pages 4 to 24 to 4 to 31.

By a deci sion announced orally on 7 Novenber 2000 and
issued in witing on 23 Novenber 2000, the Opposition
Di vi sion revoked the patent. The decision of the
Qpposition Division was based on two sets of 17 d ains
formng respectively a main request and an auxiliary
request. The nmain request consisted of Claim1l as
anmended at the oral proceedi ngs of 7 Novenber 2000, and
of Clains 2 to 17 as granted.

Caim1l of the main request differed fromCaim1l as
granted by anendnent of the phrase "characterized in
that it conprises keeping the said continuous stream of
el astonmer solution in turbulent notion" to read
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"characterized in that said continuous stream of
el astoner solution is kept in turbulent notion"

Cains 1 to 14 of the auxiliary request exactly
corresponded to Clains 1 to 14 of the main request, and
Clainms 15 to 17 were as filed on 1 June 1999.

| ndependent C aim 15 read as foll ows:

"Use of a tubular reactor, such as a columm reactor,
for perform ng the process according to any one of the
preceding clains, the said reactor (14) conprising
mechani cal neans (15) for pronoting turbulent notion

wi t hout flow inversion phenonena of the said continuous
stream of el astoner solution during the course of the
reacti on between the said hal ogenati ng agent and the
sai d el astoner, which neans may static or dynamic, for
exanpl e at | east one bed of Raschig rings, inserted
into the said reactor (14)."

Dependent Clains 16 and 17 related to preferred
enbodi nents of the use of the tubul ar reactor according
to d ai m15.

According to the decision, Caim1l of both requests and
Clains 15 to 17 of the auxiliary request net the

requi renments of Article 123(2) and 123(3) EPC. The

deci sion also stated that the requirenents of

Article 83 EPC were fulfill ed.

Concerning the main request, it held that the subject-
matter of Claim1l was novel over docunents D1, D8, and
D11, but that independent C aim 15, which was directed
to an apparatus for perform ng the process according to
Clains 1 to 14, |acked novelty in view of the
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di scl osure of docunent D10.

Concerning the auxiliary request, the decision stated
that the subject-matter of Caim15 was novel, since it
related to the use of a known apparatus for carrying
out a novel process, nanely the process according to
Clains 1 to 14. It held, however, that the process
formng the subject-matter of Caim1 did not involve
an inventive step. Mire precisely, it stated, that, in
view of the teachings of DI and D11, the feature
"W t hout inversion flow phenonena during the course of
the reaction” was not necessary to solve the probl em of
reduci ng the degradati on of the el astoner chain.
Therefore, the process of the opposed patent was
considered as a sinple alternative to the process of D1
and D11.

On 26 January 2001, a Notice of Appeal was | odged by
the Appellant (Patent Proprietor) against this decision
wi th sinmultaneous paynent of the prescribed fee. Wth
the Statenent of Grounds of Appeal |odged on 30 March
2001, the Appellant submtted a new nmain request based
on a set of 17 clains consisting of Clains 1, 15 to 17
as annexed to the Statenent and of Clains 2 to 14 as

gr ant ed.

Caiml of the main request reads as foll ows:

"Conti nuous process for the hal ogenati on of el astoners,
i n which a hal ogenating agent is introduced into a

sol ution of an unsaturated elastoner in an organic
solvent and in which the said hal ogenating agent is

m xed in a continuous stream of the said el astoner

sol ution, thus dissolving the said hal ogenating agent
and causing it to react wwth the said elastoner in the
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same continuous stream characterized in that said
conti nuous stream of el astoner solution is kept in
turbul ent notion wthout flow inversion phenonena
during the course of the reaction between the said
hal ogenati ng agent and the said el astoner."

| ndependent Cl aim 15 reads as foll ows:

"Use of a tubular reactor, such as a colum reactor

for perform ng the process according to any one of the
preceding clains, the said reactor (14) conprising
mechani cal neans (15) for pronoting turbulent notion

wi t hout flow inversion phenonena of the said continuous
stream of el astoner solution during the course of the
reacti on between the said hal ogenati ng agent and the
sai d el astoner, which neans may static or dynamic, for
exanpl e at | east one bed of Raschig rings, inserted
into the said reactor (14)."

Dependent Clains 16 and 17 relate to preferred
enbodi nents of the use according to C aim 15.

In the Statenent of G ounds of Appeal, the Appell ant
argued that the Opposition Division had been wong in
its evaluation of the inventive step, since the feature
"W thout flow inversion phenonena during the course of
the reaction", which differentiated fromthe disclosure
of D1 enabled a product to be obtained with | ess
degradati on when correctly conpared with the products
obt ai ned according to the prior art. In that respect,
its argunents may be summari zed as foll ows:

(1) Al'l the exanples of D1 dealt with a batch process.
According to Exanples Il to IV of D1, the degradation
of the Mooney viscosity varied between 7 and 16 points.
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(ii) It was not disputed that D1 also referred to a
conti nuous process but the change froma batch process
to a continuous process could not be regarded as a nere
alternative for obtaining hal ogenated el astoner while
avoi di ng the degradation of the el astoner chain.

(iii) On the contrary, Exanple Il of docunent D8 showed
that a higher degradation in terns of reduction of the
Mooney viscosity (expressed in points) of the el astoner
occured, when a continuous process was used and the
degradation was only reduced when a tine tank was used.

(iv) The exanples of the patent in suit clearly
denonstrated that, by carrying out the hal ogenati on
reaction in a turbulent flow regine without flow

i nversi on phenonena, a very | ow degradation of the

el astoner was obtained. Thus, this feature contri buted
to solve the technical problemand could not be

di sregarded when judgi ng inventive step.

(v) The decisive paraneter of the process of Dl was
the anmount of chlorine to be added to the el astoner
solution and not the flow regine during the course of
the reaction. Thus, Dl itself could not suggest the
solution of the technical problem proposed by the
patent in suit.

(vi) D8 suggested that the m xing of the hal ogenati ng
agent and the rubber solution could be effected by a
centrifugal punp or by any ot her m xer.

(vii) A centrifugal punp would involve flow inversion
phenonena. Furthernore, the preferred enbodi nent of the
process of D8 enployed a tine tank in which the
reaction m xture should stay. In that respect Exanple
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Il of D8 showed that a | ower degradati on was obtai ned
when a tinme tank was used. Thus, D8 woul d not not teach
to keep the continuous stream of elastoner solution in
turbul ent notion, let alone to avoid flow inversion
phenonena.

(viii) D11 did not teach the flow regine according to
the patent in suit. It was not totally clear whether
the process disclosed in D11 was continuous or semi
continuous. It taught to use a high intensity m xer for
m xi ng the hal ogenati ng agent and the el astoner
solution, which, in view of the m xers exenplified
therein (ie Stratco contactor, dispersator m xer; cf.
colum 4, lines 34 to 41), would lead to fl ow
inversion, and it al so suggested to use a tine tank.
Thus, the reacting solution was not always kept in
turbul ent notion. Furthernore, D11 could not be used as
a conparison basis since the hal ogenati ng agent was
totally different fromthose used in the exanpl es of
the patent in suit.

(i x) Consequently, D11 could not lead to the solution
proposed by the patent in suit.

(x) Thus, the subject-matter of the mmin request was
based on an inventive step.

Wth its letter dated 16 August 2001, the Respondent
submtted two further docunents:

D23: R A Mashel kar, "Bubble Colums", British
Chem cal Engi neering, October 1970, Vol une 15,

No. 10, pages 1297 to 1304); and

D24: Vito Specchia et al., "Absorption in Packed Towers
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wi th Concurrent Upward Fl ow', Al CHe Jour nal
Vol unme 20, No. 4, July 1974; pages 646 to 653.

The argunents of the Respondent in this subm ssion nmay
be summari zed as foll ows:

(1) Claiml of the main request contravened
Article 123(2) EPC for the follew ng reasons:

(i.1) daiml of the main request was not restricted
to the process steps followng the term"characteri zed
inthat it consists of" in Caiml as originally fil ed.

(i.2) I't included additional steps not nmentioned in
this claimand not disclosed in the application as
originally filed.

(ii) The requirenents of Article 83 EPC were not net by
the patent in suit for the follow ng reasons:

(ii.1) The term"flow i nversion phenonena" was not
comonly accepted in the art and not defined in the
patent specification.

(ii.2) It was, thus, unclear in view of the patent
specification how this phenonena could be neasured and
fl ow i nversion avoi ded.

(i1.3) The scope of the claimwas not commensurate
with the technical contribution to the art. There was
only one exanple (packed colum with Raschig rings) of
how to performthe alleged invention but it was not
det erm ned whether the flow inversion was indeed
totally avoided. There was also no indication in the
specification as to how the teaching of this exanple
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coul d be generalized to other reactors and to ot her
nmechani cal neans for pronoting turbul ence. In that
respect reference was made to the decisions T 409/91
(Q EPO 1994, 653) and T 923/92 (QJ EPO, 1996, 564).

(ii.4) Caiml did not conprise the essenti al
features of the reactor to be used for carrying out the
cl aimed process and would in fact enconpass the use of
an enpty pipe as reactor. The feature "turbul ent notion
Wi t hout flow inversion phenonena" was therefore a
functional one, which defined the process by the
conditions of flow which nust be achieved. The
descri ption, however, gave no indication as howto
obtain this result and to verify it, and the skilled
person woul d be involved in undue experinentation to
carry out the clained process. Reference was al so nmade
to the decision T 68/85 (QJ EPO, 1987, 228).

(ii.5) Docunents D22 and D23 taught that packed
colums (eg with Raschig rings) and sectionalized
colums (ie with perforated plates) were considered to
be equal in their backm xi ng behaviour. Thus, if as
subm tted by the Appellant, flow inversion occurred
with perforated plate colums, it would al so inevitably
occur with packed colums. It was therefore unclear
whet her the exanples of the patent in suit indeed
fulfilled this requirenent.

(ii.6) The viscosity, the tenperature of the
el astonmer solution, the feed rate of the reactants as
wel | as the pressure under which the addition of
hal ogenati ng agent was carried out, were essentia
features of the process which had not been incorporated
in Caiml.
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(ii.7) Although the patent in suit nentioned the use
of dynam c neans for pronoting turbulence, it gave no
i nformati on about any such neans, which woul d be
appropriate for carrying out the clainmed process.

(i1.8) The term"during the course of the reaction”
was not sufficiently disclosed in the opposed patent
and it was not indicated to which extent the reaction
shoul d be conpleted. In that respect, in view of
Figure 1/1 of the patent in suit unreacted hal ogenating
agent would be still in contact with the solution of
hal ogenat ed el astoner after having left the reactor.

(11.9) Furthernore it was not clear in view of
Exanpl e 2 how overconcentrati on of hal ogen and
degradation of the rubber m ght be avoi ded, since the
hal ogenat ed el astoner would be in contact with fresh
hal ogenati ng agent. This would be technically
equivalent to a flow reversal of the el astoner stream
in a reactor where chlorine was only introduced from
one single orifice.

(11.10) Consequently, it was evident that the
requi renents of Article 83 EPC could at best and if at
all be met provided Claim1l would be restricted to the
extent to cover a hal ogenation process perfornmed in an
apparatus (10) as depicted in the figure of the patent
in suit and in the particular enbodinents as used in
t he exanpl es.

(tii) daml of the main request | acked novelty for
the foll ow ng reasons:

(itii.1) D1l related to a continuous process for
hal ogenati ng el astoner. The use of a centrifugal punp
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or orifice mxing zones (ie perforated plates) would
result in a turbulent flow as stated in docunent D21.
The fact that centrifugal punps did not lead to flow
i nver si on phenonena was apparent fromfigure 6.6 of
docunment D9. Perforated plates would al so avoid fl ow
I nversion as indicated in D22.

(iii.2) As indicated in D8 (cf. colum 5, lines 24 to
28), the reaction tinme between the hal ogenati ng agent
and the el astoner was very short and the reaction would
proceed to substantial conpletion in the m xing stage
(eg in the centrifugal punp).

(ii1.3) Thus, the reaction would take place in a
turbul ent notion wthout flow inversion phenonena.
Thus, D1 was a novelty destroying docunent for the
subject-matter of Caim1l1 of the main request.

(iii.4) Docunent D8 also referred to a continuous
process for hal ogenating elastoners. It nentioned the
use of centrifugal punps for m xing the hal ogenating
agent and the solution of the elastonmer. Thus, for the
sane reasons as set out in paragraphs (iii.1l) and
(ii1.2) above, D8 would be a novelty destroying
docunent for the subject-matter of Caiml.

(iii.5) Docunent D11 related to a conti nuous process
for the hal ogenation of el astonmer. The hal ogenati ng
agent was reacted with the elastonmer solution in a
first high intensity mxer, and the reaction m xture
was afterwards transferred to a second high intensity
m xer, the nean transfer tine being at |least 1 m nute.
It was evident that the reaction in the first m xer and
the second m xer took place in a turbulent flow regine
due to the use of high intensity mxers. It was al so
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evident that the turbulent notion was naintained during
the transfer, since the transfer tinme was short. Thus,
turbul ent notion was kept during the course of the
reaction.

(iii1.6) Even if it would be considered that flow
I nver si on phenonena occurred during the course of the
reaction in the high intensity mxer, this feature
provi ded no technical contribution to the clained
process and coul d be ignored when assessing novelty. In
that respect, reference was nmade to the decision G 2/88
(Q EPO, 1990, 93).

(tii1.7) Thus, the subject-matter of Caim1l of the
patent in suit |acked novelty in view of D11.

(iv) Claim1l1l of the main request did not neet the
requi renments of Article 56 EPC for the foll ow ng
reasons:

(iv.1l) D1 should be considered as the closest state
of the art. It pertained to a continuous process for
chlorinating an elastoner in a manner that did not
degrade the nol ecul ar wei ght thereof.

(iv.2) The problemunderlying the opposed patent was
to provide a process which permtted the di spersion and
the diffusion of the hal ogen to be inproved whil st
avoi di ng high | ocal concentration of hal ogen known to
result in a significant degradation of the polyner
chai n.

(iv.3) Although sone exanples (ie Exanples 1, 2, and
4) perfornmed well, the others (ie Exanples 3, 5 and 6)
exhi bited a consi derabl e degradation. Thus, it was
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apparent that sone enbodi nents of the alleged invention
did not solve the technical problem As a consequence,
the clainmed invention could not be considered as based
on an inventive step over the whole range clained in
Caiml.

(iv.4) In order to reduce the degradation of the
el astoner, it was also evident to avoid backfl ow of
al ready hal ogenated el astoner, ie to avoid contact
bet ween t he hal ogenated el astoner and fresh
hal ogenati ng agent.

(iv.5) D11 and D8 both taught that a sufficient
agitation should be provided in order to avoid a | oca
overconcentration of hal ogenating agent. In a
conti nuous reactor, this would clearly inply that
backfl ow nust be avoi ded. Thus, the conbination of D1
with either D8 or D11 would render the subject-nmatter
of Claim1l obvious.

(iv.6) From D22 which related to bubble columms, the
skill ed person would know t hat perforated plates or
packi ngs (Raschig rings) would reduce backm xi ng/ axi a
m xi ng. Thus, the conbination of D1 with D22 woul d
render the subject-matter of Caim 1l obvious.

(iv.7) From D23, a person skilled in the art woul d
know t hat sectionalized colums or packed col ums
reduced backm xi ng and i ncrease the specific
interfacial orifice between gas and |iquid. Thus, the
subject-matter of Claim1 would be obvious in view of
t he conmbination of D1 with D23.
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(iv.8) Exanples Il to IV of D1 showed that a
reduction of the Mooney viscosity as |ow as 9, 9% m ght
be obtained by the process of D1 although pure chlorine
was used as hal ogenating agent. In view of Exanple 3 of
the patent in suit (reduction of Money viscosity of
11.2% in which the concentration of chlorine was the
hi ghest, it was apparent that no inprovenent in terns
of reduced degradati on has been achi eved by the cl ai ned
process in conparison to DL.

(iv.9) It was true that the process disclosed in the
Exanples Il to IV of D1 was a batch process but the
cl ai med process would nerely represent an obvi ous
alternative to the process exenplified in D1, since D1
al so taught to carry out the process in a continuous
manner .

(iv.10) Furthernore D8 showed that a simlar
degradation (reduction of 11% of the Mooney viscosity)
m ght be obtai ned when using a continuous process.

Wth its letter dated 3 January 2002 the Appel | ant
filed an auxiliary request based on a set of 14 Cains
consisting of Clains 1, 7 and 14 as annexed to this
letter and of Clains 2 to 6, and 8 to 13 as granted. In
this letter it submtted that docunents D21, D22, D23
ands D24 shoul d be excluded fromthe proceedi ngs since
they had been filed too |ate, and in response to the
subm ssions of the Respondent in its letter dated 16
August 2001 concerning Article 123(2) EPC, sufficiency
of the disclosure of the invention, EPC, novelty and

t he assessnent of inventive step in respect of the
docunments D22 and D23, it argued essentially as
fol | ows:
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(1) Concerning Article 123(2) EPC

(i.1) It was clear that original Cains 2 to 14
related to original Claim1l and contai ned additiona
process steps.

(i.2) Thus, Cdaim1l of the main request had not been
anmended in a way that its subject-matter woul d extend
beyond the content of the application as filed.

(ii) Concerning Article 83 EPC. In view of the exanples
of performing the invention given in the description of
the patent in suit, the person skilled in the art would
be able to carry out the invention.

(iii) Concerning novelty: Docunent D1 had been

consi dered as the nost rel evant docunent, but as stated
in the decision of the Qpposition Division, in
particul ar on page 4, |ast paragraph to page 5, third
paragraph, it did not disclose, explicitly or
implicitly, to carry out the process w thout flow

i nver si on phenonena during the course of the reaction.
Thus, it could not destroy the novelty of Caim1l.

(iv.) Concerning inventive step:

(iv.1l) There was no indication in D22 that an orifice
plate within a colum reactor would elimnate flow
inversion within the continuous stream of the said
pl at e upstream and downstream Thus, D22 woul d not
pronpt the skilled reader to change the flow regine
di scl osed in docunent Dl so as to arrive at the present
i nventi on.



VI,

1029.D

- 17 - T 0118/01

(iv.2) The conbination of D1 with D23 nade by the
Respondent was based on an ex-post facto anal ysis.
There was no |ink between D1 and D23, since the latter
did not relate at all to the hal ogenation of
el ast oners.

(iv.3) Even if D23 m ght show that a person skilled
in the art knew what to do as to reduce backm xing, it
di d not suggest to keep an el astomer solution in
turbulent flow without flow inversion phenonena during
the reaction between the hal ogenati ng agent and the
el astonmer in order to reduce the degradation of the
el ast oner.

(iv.4) Thus, the subject-matter of the nmain request
was based on an inventive step.

On 20 February 2002, oral proceedings were held before
t he Board.

(i) During these oral proceedings issues concerning
the interpretation of the feature "w thout fl ow

I nver si on phenonena" and the extent of Money viscosity
degradation in Exanples Il to IV of D1 and Exanple |1

of D8 were considered in particul ar:

(i.1) The Respondent agreed with the Appellant on
the interpretation of the term"w thout flow inversion
phenonena” on the basis of the subm ssion of the
Appellant inits letter dated 6 April 1998, in the
course of the opposition proceedings (cf. pages 7 and
8, paragraph 3(d) of this letter). According to this
subm ssion, the feature "turbul ent notion w thout flow
I nver si on phenonena" expressed that the notion was
turbul ent and that the conponent of the instantaneous



1029.D

- 18 - T 0118/01

velocity in the main direction was never negative, ie
that the instantaneous fluctuation of velocity in the
direction of the flow was always | ower, in absolute

val ue than the tine-averaged velocity. In that respect,
reference was made to docunent D16, submtted by the
Appellant with its letter dated 6 April 1998.

(1.2) There was, however, no correspondi ng agreenent
between the parties concerning the extent of |oss of
Mooney viscosity in Exanple |1 of D8:

(i.2.1) Concerning Exanple Il of D8 (1,6 Mnute
contact tine), the Appellant submtted that it was
evident that the |oss of Muoney viscosity was expressed
in absolute terns, ie in points. Thus, this exanple
showed a | oss varying between 11 and 22 points, ie
hi gher than that of the Exanples Il to IV of D1 and of
Exanple 3 of the patent in suit (ie 6 points).

(i.2.2) According to the Respondent, the |oss of
Mooney viscosity indicated in Exanple Il of D8 was
expressed as a percentage of the Mooney viscosity of
the starting elastonmer and m ght be as low as 11%ie
even | ower than obtained in Exanple 3 of the patent in
Suit.

(i.2.3) The Respondent further submtted, that the
relative | oss of Mooney viscosity obtained according to
Exanples Il to IV of DI m ght be as low as 9.9% Thus,
this inplied that the patent in suit provided no
i nprovenent in terns of degradation in conparison to
D1.

(1) During these oral proceedings, the Appell ant
referred, in substance, to its argunents submtted in
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the Statenment of G ounds of Appeal and in its letter
dated 3 January 2002, but al so nade further subm ssions
concerning the sufficiency of the disclosure of the

i nvention, novelty, and inventive step, which nay be
sunmmari zed as foll ows:

(ii.1) Concerning Article 83 EPC

(ii.1.1) The feature "wi thout flow inversion
phenonena"” was not a functional feature of the process
but, on the contrary, a technical feature
characterising the regine of flow

(ii1.1.2) daim1l1 was directed to a process per se
and not to an apparatus for carrying out the process.
Thus, there was no necessity to restrict the scope of
the clains by indication of technical features related
to the apparatus which nay be used for carrying out the
cl ai med process.

(ii1.21.3) The specification al so contai ned exanpl es
of howto carry out the invention. On the basis of
t hese exanpl es and of the general concept of the
specific flow reginme during the reaction, the person
skilled in the art was given sufficient information in
order to carry out the clainmed process.

(ii.21.4) Furthernore, document D23 al so showed t hat
the person skilled in the art knew how to reduce

backm xing, ie flow inversion phenonena.

(ii1.21.5) Thus, the patent in suit nmet the
requi renents of Article 83 EPC

(ii.2) Concerning novelty:
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(i1.2.1) Even if it would be accepted that
centrifugal punps or perforated plates mght lead to a
turbulent flow reginme, docunent D1 did not disclose
that a turbulent flow regi ne should be maintained
during the course of the reaction.

(ii.2.2) Thus, D1 could not destroy the novelty of
Caim1l of the patent in suit.

(i1.2.3) D8 did not specify the flow reginme during
the course of the reaction and did not teach that a
turbul ent flow should be mai ntained during the course
of the reaction. On the contrary, it suggested in a
preferred enbodi nent, to use a tine tank, in which a
turbul ent flow would not be maintained.

(1i.2.4) The use of a centrifugal punp, as disclosed
in D8, would also lead to flow inversion phenonena.

(ii1.2.5) Thus, D8 could not anticipate the subject-
matter of Claiml of the patent in suit.

(ii.2.6) It was not clear whether the process
di scl osed in D11 was a conti nuous one.

(ii.2.7) D11 did not disclose that a turbulent flow
regi me shoul d mai ntained during the course of the
reaction and, |ike D8, also suggested the use of a tine
t ank.

(i1.2.8) The high intensity m xers used in the
process according to D11 would inevitably lead to flow

I nver si on phenonena.

(i1.2.9) Thus, D11 could not destroy the novelty of
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the subject-matter of Caiml.

(ii.3) Concerning Inventive step:

(ii1.3.1) Docunment D2 was the only docunment which
explicitly referred to the conditions of flow during
t he hal ogenati on reacti on and woul d represent the
cl osest state of the art.

(i1.3.2) According to D2 a |l am nar flow should be
mai nt ai ned during the course of the reaction. There was
no hint inthe cited prior art, that it would be
possible to carry out the reaction in a turbulent flow
and thus avoid a degradation of the el astoner. Thus,
Caiml net the requirenents of Article 56 EPC

(iii) At this hearing, the Respondent, whil st
essentially relying on the argunents put forward inits
letter of 16 August 2001, further submtted a draw ng
illustrating the effect of insufficient mxing and a
conparison table in order to show that the process of
D1, D8 and D11 led to a | ow degradation of the

el astoner by neans of conplete m xing. According to the
Respondent, it was thus clear that the essentia

feature of the hal ogenating process woul d i ndeed be to
provide sufficient mxing in order to avoid the
degradation of the elastoner. Therefore, inits

opi nion, the feature "wi thout flow inversion phenonena”
did not contribute to the solution of the technica
problem and it shoul d be ignored when assessi ng

I nventive step

The Appel |l ant requested that the decision of the
Qpposition Division be set aside and the patent be
mai nt ai ned on the basis of the main request submtted
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with the Statenment of G ounds of Appeal or
alternatively on the basis of the auxiliary request
submtted with letter dated 3 January 2002.

It also requested that late-filed docunents D21, D22,
D23, D24 be excluded fromthe proceedi ngs.

The Respondent requested that the appeal be dism ssed.

Reasons for the Decision

1

2.1

2.2

2.3

2.4

1029.D

The appeal is adm ssible.

Procedural matters

The Appel |l ant has requested that docunents D21, D22,
D23 and D24 be not admitted in the proceedi ngs, since
they have been filed very late (ie 2 years for D21 and
D22, and 4 years for D23 and D24 after the expiration
of the opposition period), and since their relevance is
not such to justify their introduction.

In the Board's view, the case of docunents D21 and D22
is to be distinguished fromthat of docunents D23 and
D24.

Docunents D21 and D22 were submitted on 7 Septenber
2000 by the Respondent in the course of the opposition
proceedi ngs and thus not later than the final date (ie
7 Septenber 2000) given by the Qpposition D vision
under Rule 71(a) EPC in the summons to oral proceedings
I ssued on 5 Novenber 1999.

It is established that D21 and D22 have been adnitted
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in the opposition proceedings by the Qpposition
Di vi sion as shown by the m nutes of oral proceedi ngs of
7 Novenber 2000.

Docunents D21 and D22, contrary to the subm ssions of
the Appellant in its letter dated 3 January 2002 (cf.
page 3, paragraph 2), were relied on in the decision of
the Opposition Division to revoke the patent in suit
(cf. page 5, lines 2 to 14 of the decision under

appeal )

Thus, it follows that docunents D21 and D22 belong to
the factual framework of the case which is the subject
of the present appeal.

In contrast to the nerely admi nistrative character of
the opposition procedure, the appeal procedure is to be
considered as a judicial procedure. Its purpose is
mainly to give the losing party the possibility of
chal | engi ng the decision of the Opposition D vision on
its merits (cf. G 9/91, QJ EPO 1993, 408).

Consequently, the factual and | egal framework of the
case on appeal nust remain the sanme or substantially
the sane as that of the one decided by the first

I nst ance.

Since the introduction of docunents D21 and D22 in the
opposi tion proceedi ngs has not been alleged to be, and
i ndeed was not the result of a procedural violation,
the Board sees no reason which could justify the

excl usi on of such docunents which belong to the factua
framewor k of the case on appeal. Thus, D21 and D22
remain in the proceedi ngs.

The principle that the factual framework of the case on
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appeal nust remain the sane or substantially the sane
as that of the one decided by the first instance, also
applies to the admssibility of late filed new facts,
evi dence and rel ated argunents.

As stated in the decision T 1002/92 (QJ EPO 1995, 605),
in relation to proceedi ngs before the Boards of Appeal,
new facts, evidence and related argunents should only
very exceptionally be admtted to the proceedings, if
such new material is prima facie highly relevant in the
sense that it is highly likely to prejudi ce maintenance
of the European patent in suit.

Thus, the question boils down as to whether docunents
D23 and D24 whi ch have been submitted by the Respondent
with its letter of 16 August 2001 in the course of the
appeal procedings, neet the criteria of rel evance set
out in the decision T 1002/92.

Docunment D23 deals with bubble colum reactors, ie
columms in which a gas is dispersed through a |iquid.

It refers in particular to the problem of backm xing in
the gas phase and the liquid phase and the influence
thereof on the reaction selectivity and yield and to
the ways of reduci ng backm xing in these reactors.

Thus, D23, in the Board's view prinma facie neets the
requi renents of relevance which justify its

i ntroduction to the proceedi ngs.

Docunent D24 relates to packed towers per se. It does
not specifically address the problem of backm xing in
t hese apparatuses and therefore does add anything to
the di scl osure of D23.

Thus, docunment D23 but not docunent D24 is admtted to
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t he proceedings (Articles 114(1) and 114(2) EPC).

Mai n request

3.2

3.3

3.4

1029.D

Anmendnent s

Al though Claim1l as originally filed had used the
expression "characterised in that it consists” in order
to define the clained process, it is evident fromthe
docunents as originally filed that the clai ned process
was not indeed strictly restricted to the process steps
follow ng the expression nentioned above, for the
foll ow ng reasons.

In view of the expression "essentially characterised in
that it consists” on page 2, lines 9 to 21 of the
application as originally filed, it is indeed clear
that the process might al so enconpass process steps

ot her than the essential ones indicated in lines 14

to 21 of original page 2 as well as in origihna

Caiml. Thisis alsoinline with the additional steps
di sclosed in the description as originally filed such
as the pre-dilution of the hal ogenating agent

(cf. page 7, lines 2 to 10), the degassing and the
washi ng of the reacted m xture (cf. page 7, line 37 to
page 8, line 2), and the renoval of the sol vent

(cf. page 8, lines 3 to 8).

Thus, the subject-matter of Caiml1l of the nain request
does not extend beyond the content of the application
as fil ed.

Dependent Clains 2 to 14 correspond to Clains 2 to 14
as originally filed.
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| ndependent C aim 15 and dependent Clains 16 to 17 are
supported by original dains 15, 16 and 17,
respectively.

Thus, Cains 1 to 17 of the main request neet the
requi renents of Article 123(2) EPC

The repl acenent of the expression "characterized in
that it conprises keeping the said continuous stream of
el astonmer solution in turbulent notion w thout flow

i nver si on phenonmena during the course of the reaction
bet ween the said hal ogenati ng agent and the said

el astoner” used in Caiml as granted by the expression
"characterized in that the said continuous stream of

el astonmer solution is kept in turbulent notion wthout
flow i nversi on phenonena during the course of the
reacti on between the said hal ogenati ng agent and the
said elastoner” in Caiml of the nain request does not
result in an extension over the protection conferred by
Caim1l as granted.

As regards the change of category of Claim15, it is
stated in the decision G 2/88 (cf. Reasons 5.) that an
amendnment of a European patent during opposition
proceedi ngs sinply by way of change of category froma
claimto a physical entity so as to include a claim

i nvol ving the use of such physical entity, does not
extent the protection conferred by the patent and is
adm ssi bl e. These conclusions apply in the present
case, since Caim15 of the nmain request is directed to
the use of the apparatus which was the subject-matter
of granted Caim15. Simlar considerations apply to
Clainms 16 and 17.

Thus Clainms 1 to 17 of the main request neet the
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requirenents of Article 123(3) EPC

4. Carity

The Board is satified that no lack of clarity arises
fromthe anmendnents nade in the clains in the course of
t he appeal proceedings.

5. Sufficiency

5.1 The essential feature of the clainmed process is that
the elastonmer solution is "kept in turbulent notion
Wi t hout flow inversion phenonena during the course of
the reaction between the hal ogenati ng agent and the
el ast oner ™.

5.2 At the oral proceedings both parties agreed that the
feature "w thout flow inversion phenonena” in relation
to turbulent notion should be interpreted on the basis
of the subm ssions of the Appellant dated 6 April 1998,
pages 7 and 8, paragraph (3d) according to which "the
conponent of instantaneous velocity in the main
direction of notion is never negative, in other words
the i nstantaneous fluctuation of the velocity in the
direction of flowis always |ower in absolute val ue
than the time averaged-vel ocity".

5.3 According to the decision T 190/99 of 6 March 2001 (not
published in Q3 EPO, the skilled person when
considering a claimshould rule out interpretations
whi ch do not make technical sense and should arrive at
an interpretation which is technically sensible and
takes into account the whole disclosure of the patent.
In the Board's view, this interpretation of "w thout
flow i nversi on phenonena” makes technical sense and is

1029.D Y A



5.4

5.5

1029.D

- 28 - T 0118/01

also in line with the term "backm xi ng" used in the art
in connection with tubular chem cal reactor (cf. D20,
table 4 to 13; cf. D22, page 337, second paragraph).
Therefore, the Board is satisfied that this is the true
interpretation of the wording and sees no reason not to
concur with the interpretation agreed by both parties.

Thus, on that basis, it remains to be deci ded whet her
or not the patent specfication provides sufficient
information to the skilled person in order to carry out
t he hal ogenating reaction of elastoners under such a
turbul ent flow regine.

Present Claiml is to be construed to inply that the
apparatus used and the process paraneters sel ected
shoul d be such that the reaction is carried out in a
turbul ent notion wi thout flow inversion phenonena. This
inplies, therefore, that this latter feature nust be
regarded as a functional one.
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As indicated in the decision T 292/85 (QJ EPO, 1989,
275, Reasons 3.15) an invention is sufficiently
disclosed if at |east one way is clearly indicated
enabling the person skilled in the art to carry out the
i nvention. The decision further states that the non-
availability of sonme particular variants of a
functionally defined feature is immterial to
sufficiency as long as there are suitable variants
known to the skilled person through the disclosure or
common general know edge which provide the sane effect
for the invention. It further stresses that the

di scl osure need not include specific instructions as to
how al | possible variants within the functiona
definition should be obtained.

In the present case, the patent specification contains
exanpl es (cf. Exanples 1 to 6) which show as to how to
carry out the invention with various hal ogenati ng
agents (ie chlorine and bromne). It is true that the
patent in suit indicates that mechani cal neans either
static or dynam c nmay be used for pronoting turbul ence,
but that it only exenplifies the use of Raschig rings
(i.e static neans). It is neverthel ess evident, that
there are suitable variants known to the skilled
person, as evidenced by docunments D20, D22 and D23 (eg
packed tubul ar reactor using other packings than
Raschig rings, or sectionalized tubular reactor) which
woul d al so provide the sanme effect for the invention.
Even if dynam c neans are not explicitly defined in the
patent specification, this cannot anmount to a | ack of

di scl osure of the patent in suit, since, in the Board's
view, the skilled person, would know, which dynam c
means woul d be appropriate for such purpose, for
exanple, in view of docunent D9 (cf. Figure 6.6), which
shows that centrifugal punps would be nost |ikely able
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to pronote turbulent flow without flow inversion
phenonena.

The argunent submtted by the Respondent in respect to
the decisions T 409/91 and T 923/92 is not convincing,
since the facts on which these decisions were based are
not conparable with those of the present case.

As indicated in T 409/91 (cf. Reasons 3.4.) the
description of the application under consideration

di scl osed only one possibility of obtaining the desired
particle size, ie the use of very specific additives,
but did not contain any gui dance enabling the skilled
person to find other suitable additives being capable
of producing the desired effect (ie obtaining small wax
crystals). Furthernore, in that case, the Appell ant
itself admitted that it was not aware of any genera
know edge which m ght have enabled the skilled person
to find further ways to obtained the desired effect.

On the contrary, in the present case, as indicated
above in paragraph 5.7, the skilled person would find
further ways than the use of a reactor packed which
Raschig rings to carry out the invention. Thus, the
decision T 409/91 is of no relevance in the present
case.

In decision T 923/92 (cf. Reasons 27.), the Board

consi dered, in view of the broad functional neaning
attributed to the quoted paraneter (ie "has human

ti ssue plasm nogen activator function"), the
information given in the patent was not sufficient to
all ow the skilled person, using general know edge to
performthe invention w thout undue burden in the whole
area cl ai ned.
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In the present case, by contrast, the feature
“turbul ent notion w thout flow inversion phenonena" has
a narrow functional neaning defining a very specific
flow reginme so that the person skilled in the art,
usi ng the disclosure of the patent in suit (eg
Exanples 1 to 7 which show the use of various

hal ogenati ng agents) and its general know edge

(cf. paragraph 5.5 above) would be able to carry out
the clained process on the whole area clained. Thus,
the considerations nmade in the decision T 923/92 did
not apply in the present case.

Al t hough the decision T 68/85 quoted by the Respondent
deals with the clarity of clains containing functiona
features, it indeed states that these features should
provi de instructions which are sufficiently clear for
the expert to reduce themto practice w thout undue
burden. This inplies that the technical result to be
achi eved by the functional feature is one which can be
verified by tests or procedures specified in the
description of the description or known to the person
skilled in the art and which do not require undue
experinentati on.

It is true, as submtted by the Respondent, that the
patent in suit does not disclose how to neasure the
fl ow i nversion. However, in view of docunents D20 and
D22 (cf. D20, page 4.31, right colum, lines 1 to 33;
cf. D22, page 339, lines 13 to 37), it is clear that
there are several nethods at the disposal of the
skilled person to determ ne the deviation fromidea
plug flow, ie the anmount of backm xing. This is also
confirmed by docunent D23 which deals with the
reducti on of backm xing without explicitly referring to
a specific nethod for determ ning this phenonena.
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Furthernore, the skilled person, as evidenced in
particul ar by docunent D23 (cf. page 1301, line 1 to
page 1303, line 9), is aware of the paraneters which

i nfluence the presence of backm xing (eg col um

di aneter, gas velocity, liquid velocity). As further
stated in D23 (cf. page 1303, left colum 1303,

lines 10 to 17) on the basis of experinents nade on a
smal | scal e apparatus, scale up nay be done with a fair
degree of confidence. Thus, in the Board's judgenent,
the skilled person woul d determ ne w thout undue burden
the process paraneters required to nmaintain the

el astoner solution in a turbulent notion w thout flow

i nversion during the course of the reaction with the
hal ogenati ng agent.

The Respondent has further questioned the feasibility
of Exanple 2 of the patent in suit by arguing that it
was uncl ear how degradation of the el astoner could be
avoi ded, since the chlorine was introduced via two
successi ve distributors.

In that respect, the Board observes that the

hal ogenat ed el astoner obtained in Exanple 2 shows no
substanti al degradation. The issue raised by the
Respondent, is an issue which would normally be deci ded
in the light of relevant experinental evidence. No such
evi dence was, however, submtted by the Respondent,

whi ch has the onus of the proof of its allegation

(cf. T 182/89, QJ EPO 1991, 391).

The further argunent of the Respondent that the term
"in the course of the reaction” is not sufficiently

di scl osed is al so not founded, since the patent in suit
teaches that the reaction should be conplete, and that
in particular, anong other paraneters (eg tenperature,
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concentration of hal ogen and of the elastoner) the

| ength of the reaction columm should be such as to nake
the reaction go to conpletion (cf. colum 5, lines 23
to 27).

Quite apart fromthe above, it nust be borne in mnd
that the effect of a process manifests itself in the
result, ie the product in chem cal cases (cf. T 119/82,
Q) EPO, 1984, 217). This is because the conbination and
I nteraction of reactants and conditions ceases to exi st
when the product has been generated and becones
avai l able. In the present case, the product is a

hal ogenat ed el ast oner whi ch does not exhibit
significant degradation of the el astoner chain (patent
in suit, colum 1, lines 37 to 40). There has been no
al l egation, let alone proof, that the enbodi nent of the
apparatus disclosed in the patent in suit, which
utilises a bed of Raschig rings for establishing the
defined flow regine, is not capable of providing the
desired product, and therefore the relevant effect,

what ever el astoner feedstock is used, and whatever

hal ogenating agent is applied to it, ie over the whole
range of possible products. Thus, even if the "Raschig
rings" enbodi nent of the rel evant apparatus had been
the sol e neans made avail able to the skilled person by
the description of the patent in suit, there would have
been no | ack of sufficiency in the sense of Article 83
EPC, since such enbodi nrent woul d have enabl ed the

rel evant quality of product and therefore the rel evant
effect to be reliably obtained over the whol e range

cl ai ned.

Thus, in sunmary it has not been shown to the
satisfaction of the Board that there is a deficiency ,
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in the patent in suit, in the sense of Article 100(b)
or 83 EPC. Consequently, the ground of opposition under
Article 100(b) EPC cannot succeed.

Novel ty

The docunents D1, D8 and D11 have been relied on by the
Respondent in support of its objection of |ack of
novel ty.

Docunent D1 relates to a process for chlorinating butyl
rubber by contacting the predi ssol ved rubbery conponent
directly wth gaseous chlorine in a manner which does
not degrade the nol ecul ar wei ght of the rubber. The
nol e percent of conbined chlorine should be

between 0.20 to 1.0 tinmes the nole percent of
unsaturation of the polyner. The process can be carried
out either batchw se or continuously. For a continuous
process the preforned butyl rubber solution and the
gaseous chlorine are preferably contacted in an orifice
m xi ng zone or norepreferably in a nultiple orifice

m xi ng zone. The chlorine is bubbled into the butyl
rubber solution at one or nore points, preferably at
the first point passed through by the butyl rubber
solution. Alternatively the chlorine gas may be

i ntroduced in the rubber solution at one or a plurality
of points at the suction end of a punping neans such as
a centrifugal punp wherein conplete m xi ng and
substantially conplete reaction takes place (cf. D1,

colum 2, lines 24 to 31; colum 2, lines 65 to
colum 3, line 2; colum 3, line 74 to colum 4,
line 26).

Even if, as submtted by the Respondent in view of D21,
it would be admtted that centrifugal punps and



6.4

1029.D

- 35 - T 0118/01

perforated plates (i.e nmultiple orifice m xing zone)
could pronote turbulent flow, Dl does not contain a

cl ear and unm st akabl e teachi ng according to which the
turbulent notion is maintained till the conpletion of
the reaction of the elastoner with chlorine, let alone
the fact that the conditions of flow are such to
pronote a turbulent notion without flow inversion

(cf. T 677/91 of 3 Novenber 1992, not published in

Q) EPO, Reasons 1.2).

Docunent D8 deals wth the continuous chlorination or
brom nati on of butyl rubber. According to D8, a

sol ution of butyl rubber is continuously contacted with
chlorine or bromne for a short period of tine with or
wi t hout the use of a tinme tank. In the case of the
chlorination, a solution of butyl rubber is mxed with
chlorine gas and the mxture is passed to a centrifuga
punp or an other type of m xer such as a Marine

i mpel  er or conmercial contactors. The m xture is sent
by a pipe to a neutralization tank. The contact tine
bet ween the hal ogen and the chlorine gas is in the
order of 5 seconds to 25 m nutes or nore. However, if a
| onger residence tinme than that obtained in the line is
desired, the chlorinated polyner is passed to a tine
tank, where it remains between 2 to 25 mnutes, prior
to being sent to the neutralization tank (cf. D8;
colum 1, lines 43 to 48; colum 2, lines 9 to 42,
Figure 1). Even if it would be assuned that the
centrifugal punp (3) (cf. Figure 1 of D8) could pronote
a turbulent flow, it is not directly and unanbi guously
derivable fromD8, that the reaction m xture in

lines (4) and (8) is maintained in a turbulent notion,

| et alone a turbulent notion without flow inversion
phenonena, till the conpletion of the hal ogenation
reaction. The argunent of the Respondent that the
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reaction would be conplete in the centrifugal punp is
al so not convincing, since, having regard to the high
centrifugal speed reached by the reactants due the high
rotation speed of the punp (e.g 1740 r.p. mas nenti oned
in Exanple | of D8), they would only remain a few
tenths of a second in the punp, a tine which has not
been shown as sufficient to bring the reaction to
conpl eti on.

Docunent D11 is directed to a continuous process for
the preparation of bronochlorinated butyl rubber. This
process conprises the steps of:

(a) providing in a first streama solution of butyl
rubber in a substantially inert solvent, said solution
cont ai ni ng about 5 to 30 wei ght percent of butyl

r ubber,

(b) providing a second feed stream of brom ne chloride
in vapour form

(c) maintaining the relative flowrates of said first
and second streans such that the nole ratio of noles of
brom ne chloride to noles of incorporated unsaturation
in said butyl rubber is about 0.6 to 1 to about 1.5

to 1 while continuously transferring the first and
second streans to a high intensity m xer and contacting
the streans in the m xer to provide an honbgeneous
reaction m xture,

(d) transferring the reaction mxture fromstep (c) to
a second high intensity m xer, the nmean transfer
residence tinme being at |east about 1 mnute in order
to conpl ete the bronochl orination reaction
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(e) sinmultaneously adding to the second m xer an
aqueous solution of a basic neutralization feed stream
in atw phase, partially neutralized reaction m xture,

(f) transferring the two phase reaction mxture to

pol yner recovery and dryi ng neans, the residence tine
being at |east about 1 mnute in order to conplete the
neutralization reaction (cf. D11, Colum 1, lines 7

to 15; Caiml).

As indicated in D11, the specific type of m xer is not
critical. Comrercially avail able m xi ng equi pment such
as a Stratco contactor or a dispersator m xer are

sui table. They rapidly honogeni ze the butyl rubber
cenent and bromi ne chloride and elimnate the risk of
over hal ogenati on of the butyl rubber due to inadequate
m xing (cf. colum 4, lines 34 to 45). D11 al so
nmentions the possibility to transfer the reaction

m xture fromthe first high intensity mxer to a tine-
tank reactor, wherein the residence tine is from at

| east about 1 to 30 minutes, as an internedi ate step
before its transfer to the second high intensity m xer
(cf. colum 4, lines 64 to 67).

Al'though it is nost likely that turbulent flow would be
pronoted in high intensity m xers, D11 does not,
however, contain a clear and unm st akabl e teachi ng
according to which the turbulent notion is maintained
till conpletion of the reaction of the elastoner with
brom ne chloride, let alone in the absence of flow

I nver si on phenonena.

Thus, it follows fromthe above that none of the
docunents D1, D8 and D11 can destroy the subject-nmatter
of aiml of the patent in suit. By the sane token,
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dependent Clains 2 to 14 al so neet the requirenents of
Article 54(1)(2) EPC

Consequently, the same conclusion applies for dains 15
to 17 which relate to the use of an apparatus for
carrying out the process according to any of Cains 1
to 14.

In summary, the subject-matter clained in the patent in
suit is novel

The patent in suit, the technical problem

The patent in suit is concerned with a continuous
process for hal ogenating el astoners. Such process is,
however, known from D1, which the Board regards as the
cl osest state of the art.

According to D1 there is provided a process for
chlorinating butyl rubber which does not degrade the
nol ecul ar wei ght of the elastoner. Although Dl nentions
that the process nay be carried out either batchw se or
continuously, it only exenplifies a batchw se process.
According to Exanples Il to IV, the degradation of the
el astoner anounts to a loss of 16, 15, and 7 points in
ternms of Mboney viscosity, ie a loss of 22,5% 21,2%
and 9,8% of the Money viscosity in respect to the
starting el astoner.

Thus, starting fromD1l, the technical problemnay be
seen as the provision of a nore efficient process

al l owi ng the manufacture of hal ogenated el astoners with
a degradation at |least as |low as that obtained with the
process exenplified in DI1.
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The sol uti on proposed according to Caim1l of the
patent in suit is to carry out the reaction of the

el astoner with the hal ogenati ng agent in a continuous
stream of the el astoner solution while keeping the

el astoner solution in turbulent notion w thout flow

I nver si on phenonena during the course of the reaction.

In view of Exanples 1 to 4 of the patent which show a
degradation of the el astoner either conparable with or
much | ower than that obtained in D1 using the sane

hal ogenati ng agent, the Board is satisfied that the
technical problemis effectively solved by the clained
nmeasur es.

I nventive step

It remains to be deci ded whether the solution of the
techni cal probl em was obvious to a person skilled in
the art having regard to the relevant prior art.

Al t hough docunent D1 nentions the possibility of
carrying out the process in a continuous manner, it
does not rely on a specific flow regine during the
course of the reaction for avoiding the degradation of
the elastoner as required in Claiml of the patent in
suit, but only stresses the inportance of the anobunt of
chlorine to be contacted with the predissolved butyl
rubber (cf. D1, colum 2, line 69 to colum 3, line 2;
colum 4, lines 27 to 34). Thus, D1, itself, cannot

|l ead to the solution of the technical problem

Docunent D2 refers to a continuous process for the

hal ogenati on of elastoners (eg butyl rubber). It
teaches to carry out the reaction between the el astoner
and the hal ogenati ng agent, wherein the Reynold's
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nunber of the flow ng el astomer solution nmust not
exceed 100, ie under lamnar flow conditions (cf. D2,
Caim1l; colum 3, lines 8 to 30). Consequently, D2

| eads away fromthe solution of the technical problem

It is true, as submtted by the Respondent, that
docunent D8 exenplifies a continuous process for
chlorinating a butyl rubber, w thout the use of a tine
tank (cf. Exanple Il, "1.6 mnute contact tinme"). This
exanpl e di scl oses a | oss of Mooney viscosity of the
obt ai ned el astoner w thout, however, expressly
referring to the units in which this loss is expressed.
In the Board's view, the correct interpretation of this
|l oss in "points Money" is one which follows |ogically
fromthe "Money systent.

The argunent of the Respondent, that the values should
be interpreted as percentages i s not convincing,
firstly since it is not supported by the disclosure,
whi ch does not nention percentages, secondly since no
evi dence was adduced by the Respondent, which has the
onus of the proof, to show that the skilled person
woul d have been led to understand that percentages were
meant, and thirdly since the "percentage"”
interpretation involves a less primtive, ie nore
sophi sticated and therefore I ess justified assunption
than the "points"” interpretation. Hence, the "Money

|l oss" in Exanple Il of D8 is regarded as expressed in
" poi nts" Mooney.

Since this |loss, which anmounts to 11 to 22 points, is,
however, higher than that obtained by the batchw se
process exenplified in D1, this would not pronpt the
skill ed adressee seeking to maintain a | ow degradation
of the obtained chlorinated el astoner to nove froma
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bat chwi se process to a continuous process.

Furthernore, the conparison made with a process carried
out with a tinme tank show that a | ower degradation is
obtained in this latter case and would, therefore, |ead
the skilled person away from nai ntaining a turbul ent
notion, |let alone such notion w thout flow inversion,
during the course of the reaction in a continuous
process.

Thus, D8 cannot suggest the solution of the technica
probl em

Al t hough D11 refers to a continuous process for the

hal ogenati on of butyl rubber, and indicates that the
degradation of the elastoner, explicitly in terns of
percentage | oss of Mooney viscosity may be rather |ow,

i e between 5 and 15% (colum 6, lines 11 to 15), no

val id conclusion can be drawn in respect of the
respecti ve degradations obtained in D11, D1, and in the
Exanples 1 to 4 according the patent in suit, since the
hal ogenati ng agents are totally different (ie brom ne
chloride in D11, chlorine in DI and in the patent in
suit). Furthernore, D11 puts no enphasis on the flow
regime during the reaction of the elastoner with

brom ne chloride, but underlines only the inportance of
the ratio of noles of bromne chloride to noles of

I ncorporated unsaturation in the elastoner on the
degradati on of the hal ogenated rubber. Thus, D11,

cannot suggest the solution of the technical problem

Wil st the skilled person could derive rel evant

i nformati on from docunents D22 and D23 concerning the
reducti on of backm xing in colum reactors, neither D22
nor D23 refers to the hal ogenation of elastoners, |et
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al one suggests a relationship between the naintenance
of a turbulent flow wi thout flow inversion phenonena
during the course of a hal ogenation reaction and the
degradation of the el astoner obtai ned. Hence, neither
of these docunments would offer to the skilled person a
hint to the solution of the technical problem

In other words, it follows fromthe above that the
solution of the technical problemdoes not arise in an
obvi ous way fromthe state of the art.

Consequently, the subject-matter of Claim1, and by the
sanme token that of dependent Clains 2 to 14 invol ves an
I nventive step. Furthernore, the subject-matter of
Clainms 15 to 17, which is directed to the use of an
apparatus for carrying out the process according to any
of Clainms 1 to 14, also involves an inventive step.

Since the main request of the Appellant is allowable,
there is no need for the Board to consider the
auxi liary request.
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O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent on the basis of the nmain
request submtted with the Statenent of G ounds of
Appeal, ie Cains 1, and 15 to 17 submtted with the
Statenent of Grounds of Appeal and clains 2 to 14 as
granted, after any necessary consequential anendnent of
t he description.

The Regi strar: The Chai r man:

E. Gorgnmaier R Young
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