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Summary of Facts and Subm ssi ons

The Appellant (Proprietor of the patent) | odged an
appeal against the decision of the Qpposition Division
posted on 13 Decenber 2000 revoki ng European patent

No. 675 106 and filed a witten statenent setting out
t he grounds of appeal on 19 April 2001.

. Notice of Opposition had been filed by the Respondent
(Opponent) requesting revocation of the patent in suit
inits entirety for lack of novelty and of inventive
step based inter alia on the docunents

(4) GB-A-1 350 328 and

(5) Brochure "Static M xing Technol ogy", Koch
Engi neering Co. Inc., 1991.

L1l The deci si on under appeal was based on an anended set
of eight clainms submtted on 23 August 2000, claim1
readi ng as foll ows:

"1l. A process for the preparation of a product

consi sting essentially of al kane sulfonic acid
conprising continuously reacting, at a tenperature of
from85°C to 115°C, a conpound of the fornula RSX,
where X is hydrogen or a radical of the fornul a-SR" and
R and R' are al kyl groups having one to 20 carbon atons,
with at |east a stoichionetric anmount of chlorine in a
reaction zone free of noving, nechanical agitating
means and cont ai ni ng aqueous hydrochloric acid at a
reactant feedrate at |east sufficient to achieve a

vi gorous evol ution of hydrochl ori de gas, passing the
contents of said reaction zone through, and in contact
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with stationary mxing elenents to pronote plug-flow,
wi t hdrawi ng hydrochl ori de gas, and separately
wi t hdrawi ng said product fromthe reactor."”

The Opposition Division held that the clainmed invention
was novel, but did not involve an inventive step. The
cited state of the art did not anticipate the subject-
matter of the patent in suit since it did not disclose
the use of a reactor having stationary m xi ng el ements
to pronote plug flowin a process for preparing al kane
sul fonic acid. In the assessnment of inventive step
docunent (4) was considered as closest prior art. The
process of that docunment differed fromthat according
toclaiml1l only in the presence of stationary m xing
el enents pronoting plug-flow in the reaction zone. The
advant ages associated with using stationary m xi ng

el enents in the process were derivable from

docunent (5). The advantage of reduci ng oxidizable
inmpurities was inplicitly included in the section
entitled plug-flow of that document. The oxi di zabl e
inmpurities being unreacted starting materials and
intermedi ates were therefore indicative for an

i nconpl ete reaction. Docunent (5) explained that in an
enpty pipe, as used in docunent (4), the material was
not fully reacted; using static m xing el enents

obvi ated that problem and thus al so nust reduce the
amount of unreacted material exiting the reactor
Therefore the clainmed invention was obvi ous.

The Appellant started the assessnent of inventive step
from docunment (4) as closest prior art. The use of a
static mxing element in the clainmed invention produced
techni cal effects and advantages vis-a-vis that state
of the art, in particular the reduction of oxidizable
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inmpurities in the al kane sul fonic acid. Docunment (5)
di d not suggest the use of static m xing elenments for
achieving that inprovenent. This docunment did not give
any hint to provide al kane sulfonic acid with
substantially reduced anounts of oxidizable inpurities.
The skilled person would not conbine docunent (5) with
docunent (4) in order to solve this technical problem
si nce docunent (5) was not concerned therewith

The Respondent (Opponent) acknow edged that docunent (4)
was the closest prior art in the assessnent of
inventive step. The object of the patent in suit in

vi ew of that docunment could only be seen in providing
an alternative nethod for the preparation of al kane

sul fonic acid using mxing elenents. Taking into
account the advantage of reducing oxidizable inpurities,
that effect was due to conpletely reacting and, thus,

t horoughly m xi ng the conponents since the oxidizable
inmpurities were unreacted starting materials and

i nternedi ates. Hence, the problemunderlying the patent
in suit was the provision of inproved m xing so that
the oxidizable inmpurities reacted further. Moreover,
the patent in suit ainmed indeed at pronoting plug-flow
by thoroughly m xi ng thereby overcom ng the
unsatisfactorily mxed turbulent flowin the process of
docunent (4) which was the reason for the presence of
oxi di zable inmpurities. The skilled person who had the
obj ect of inproving a continuous chem cal reaction |ike
t he preparation of al kane sulfonic acid and | ooking at
it fromthe aspect to pronote plug-flow would use
stationary m xing el enents, for exanple those disclosed
in docunent (5). This docunment explained that static

m xi ng units induced radial mxing and provided pl ug-

fl ow necessary to successfully perform continuous
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chem cal reactions; it taught further that static

m xi ng el ements achi eved hi gh-efficiency m xing.

Theref ore docunent (5) had a clear and unm st akabl e
reference to processes with continuous chem cal
reactions |ike docunent (4) and so it was nore than
obvi ous to conbi ne these two docunments. According to

t he teachi ng of docunent (5) the advantage of reducing
t he oxidizable inpurities was to be attributed to the
static m xing elenments pronoting plug-flow and
improving the efficiency of mxing. Thus, this

advant age was derivabl e from docunent (5) rendering the
subj ect-matter of claim 1 obvious.

The Appel l ant requested that the decision under appeal
be set aside and the patent be maintained in the form
as anmended according to the request submtted on

23 August 2000.

The Respondent requested that the appeal be dism ssed.

At the end of the oral proceedings held on 11 Septenber
2003 t he decision of the Board was announced.

Reasons for the Decision

1

3104.D

The appeal is adm ssible.

Amendnents (Article 123 EPC)

In process claiml the feature of claim5 as granted,
i.e. areaction tenperature of from85°C to 115°C, has
been incorporated into granted claim 1. |In apparatus
claim7 the feature of granted claim17, i.e. the
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particul ar shape of the static m xing el enents, has
been added. Those anmendnents find support in clains 5
and 17 of the application as filed, respectively, and,
thus, conply with the requirenments of Article 123(2)
EPC. Furthernore, the alternative preparation of al kane
sul fonyl chloride has been deleted fromthe process
clainms as granted which anendnent does not generate
subj ect-matter which extends beyond the content of the
application as filed.

Those anmendnents of the clains as granted bring about a
restriction of the scope of the clainms, and therefore
of the protection conferred thereby, which is in
keeping with the requirenents of Article 123(3) EPC.

Novel ty

The appeal ed decision found the subject-matter of the
clains as anended to be novel (cf. point Il supra);

t he Appel l ant and the Respondent concurred with that
finding at the oral proceedings before the Board. Nor
does the Board see any reason to take a different view
Hence, it is unnecessary to go into nore detail in this
respect.

| nventive step

Thus, the sole issue arising fromthis appeal consists
in deciding whether or not the subject-matter of the
clainms of the patent in suit as anmended invol ves an

i nventive step.

According to the established jurisprudence of the
Boards of Appeal it is necessary, in order to assess
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inventive step, to establish the closest state of the
art, to determne the technical results or effects
successfully achi eved by the clainmed invention vis-a-
vis the closest state of the art, to define the
technical problemto be solved as the object of the
invention to achieve these results or effects, and to
exam ne the obvi ousness of the clainmed solution to this
problemin view of the state of the art (see decisions
T 1/80, Q) EPO 1981, 206, points 3, 6, 8, 11 of the
reasons; T 20/81, QJ EPO 1982, page 217, point 3 of the
reasons; T 24/81, Q) EPO 1983, 133, point 4 of the
reasons; T 248/85, QJ EPO 1986, 262, point 9.1 of the
reasons). This "problemsol ution approach” ensures

assessing inventive step on an objective basis.

The patent in suit is directed to a process for
prepari ng al kane sulfonic acid by continuously reacting
a thio-compound with chlorine in a reaction zone free
of mechani cal agitating nmeans contai ni ng agueous
hydrochl oric acid thereby achieving a vigorous

evol ution of hydrogen chloride gas and wi t hdraw ng
separately that gas and the al kane sul fonic acid.

A simlar process already belongs to the state of the
art in that docunent (4) discloses inits claim1l a
process for preparing al kane sul fonic acid by
continuously feeding a thio-conpound and chlorine to a
reacti on zone contai ni ng agueous hydrochloric acid at a
tenperature of from85°C to 115°C. The vi gorous

evol ution of hydrogen chloride gas with concom t ant
turbul ence brings the reactants into intimte contact.
Thereafter the gas and al kane sulfonic acid are
separately withdrawn. The turbulent reaction zone is
free of nechanical agitation neans (page 1, line 20).
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For these reasons, the Board considers, in agreenent
with the Appellant, the Respondent and the Qpposition
Di vision, that the disclosure of docunent (4) specified
above represents the closest state of the art, and,
hence, the starting point in the assessnent of

i nventive step.

The drawbacks of this prior art process lie in
produci ng undesirabl e | arge anounts of oxidizable
inmpurities requiring further treatnment of the crude
al kane sulfonic acid to reduce the oxidizable
inmpurities to an acceptable | evel (patent specification
colum 3, line 55 to colum 4, line 1). Thus, the
techni cal problemunderlying the patent in suit, as
submtted by the Appellant and as indicated in the
specification of the patent in suit at colum 3,
lines 45 to 48 consists in reducing the anmount of
oxi di zable inpurities in the al kane sul fonic acid.

The Respondent formnul ated the problem underlying the
patent in suit differently, nanely as providing an
alternative nethod for the preparation of al kane

sul fonic acid using m xing elements, as providing

i mproved m xing or as pronoting plug-flow by thoroughly
m xi ng. However, the features of using m xing el enents,
of inproving m xing and of pronoting plug-flow by

t horoughly m xing already formpart of the solution
indicated in claim1l to the technical problem
underlying the patent in suit. To incorporate parts of
the solution offered by the invention into the
definition of the problemis inadm ssible. It is the
est abl i shed jurisprudence of the Boards of Appeal that
t he techni cal problem addressed by the invention nust
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be fornmulated in such a manner that there are no
pointers to the solution, otherw se an ex post facto
vi ew being taken of inventive activity (see deci sions
T 99/85, QJ EPO 1987, 413; T 229/85, QJ EPO 1987, 237
T 422/93, QJ EPO 1997, 24). Therefore the Board cannot
accept the Respondent's subm ssion so that the problem
to be considered is the one fornulated by the

Appel | ant .

As the solution to this technical problem of reducing
t he oxidizable inmpurities in the al kane sul fonic acid,
the patent in suit proposes a process which is
characterized by passing the contents of the reaction
zone through and in contact with stationary m xi ng

el ements to pronote plug-flow.

The Respondent never disputed that the clai ned process
successfully reduces the oxidizable inpurities in the
al kane sulfonic acid; and the Board is not aware of any
reason for challenging this finding. The specification
of the patent in suit denonstrates in the exanples 1b
to 3b and the conparative exanples la to 3a at

colums 7 to 9 the successful reduction of the
oxi di zable inpurities in the al kane sul fonic acid.
Wil e the conparative exanples containing no internal
m xi ng device and, thus, truly reflecting the process
of the closest prior docunent (4), show an anmount of
oxi di zabl e inpurities of 103 ppm 51 ppm and 149 ppm
respectively, the exanples according to the invention
having a stationary m xing el enent show an anount of
only 9 ppm less than 5 ppmand 66 ppm respectively.
For these reasons, the Board is satisfied that the
probl em underlying the patent in suit has been
successful |y sol ved.
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Finally, it remains to be decided whether or not the
proposed solution to the probl emunderlying the patent
in suit is obvious in view of the cited state of the
art.

The cl osest prior art docunent (4) teaches a process
which is free of nechanical agitation neans (page 1
line 20). It does not give any incentive to nodify that
process by using a mxing elenment and to reduce thereby
t he oxidizable inmpurities. Thus, docunent (4) on its
own does not render obvious the solution proposed by

the cl ai ned i nventi on.

Though docunent (5) refers to static mxing elenents as
such, that docunent does not address the technical
probl em underlying the patent in suit of reducing the
anount of oxidizable inpurities in al kane sulfonic acid
(see point 4.3 supra). For this sinple reason

docunent (5) cannot give any hint on how to solve that
techni cal problem since a skilled person would not take
the teaching of that document into consideration when

| ooking for a solution to the probl em underlying the

i nventi on.

The Respondent's objection of obviousness based on
docunent (5) | eaves aside the established jurisprudence
of the Boards of Appeal that, when assessing inventive
step, the decisive question is not whether the skilled
person could have arrived at the invention, in the
present case by incorporating a static m xing el enent
in the preparation process, but whether he would have
done so with the reasonabl e expectation of reducing
oxi di zable inpurities (see for exanple decision T 2/83,
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Q) EPO 1984, 265, point 7 of the reasons). Thus, as is
clear fromthe preceding considerations, the latter
condition has not been net since the decisive fact
remai ns that docunent (5) does not address that

obj ective. Hence, the skilled person would ignore
docunent (5) when aimng at a solution to the problem
underlying the patent in suit.

Mor eover, docunent (5) does not address a preparation
process of al kane sulfonic acid, but is directed to
static mxing elenments as substitute for dynam c
agitators (cf. page 1, table and paragraph 2, first
sentence). However, the preparation process of the

cl osest prior docunent (4) is operated in the absence
of mechani cal agitation (page 1, line 20) with the
consequence that a dynam c agitator cannot be
substituted for in that process. Hence, the skilled
person woul d not conbine the teaching of docunent (5)
with that of docunent (4) and therefore not arrive at
the solution proposed by the clainmed invention.

4.6.3 Wen objecting to obviousness, the Respondent referred
to page 7 of docunent (5) which teaches that an enpty
pi pe was a poor continuous reactor so that the materi al
in the centre was not fully reacted. By inducing radial
m xing static mxing elenments provided plug-flow.
However, that teaching is to be applied to the
pol ynmeri zation of silicone, polystyrene and nylon or to
chem cal reactions in lamnar flow (page 7, right hand
colum, | ast paragraph). Those applications are
substantially different and unrelated to a preparation
process of al kane sulfonic acid which is operated,
noreover, in turbulent flow (cf. docunent (4), claim1l)
wi th the consequence that the skilled person woul d not

3104.D
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take that teaching of docunent (5) into consideration
when aimng at a process for preparing al kane sul fonic
aci d.

Furthernore, the Respondent argued in support of his
obvi ousness obj ection that docunment (5) addressed on
page 3 the achievenent of "high-efficiency m xing" and
of "plug-flow' in the reactor by using those static

m xi ng el ements. However, neither effect is the probl em
or part of the problemunderlying the invention (cf.
point 4.3 supra). That subm ssion is, thus, irrelevant
for the assessnent of inventive step.

The Respondent alleged that the effect of reducing
oxi di zable inpurities was necessarily due to conpletely
reacting and, thus, to thoroughly mxing the
conponents, since the oxidizable inpurities were
unreacted starting materials and internediates.
However, docunent (5) is conpletely silent in respect
of such a teaching and the Respondent did not indicate
any further prior art or other evidence in support
thereof. In the absence of any corroborating evidence
t he Respondent's argunent represents nerely an
unsubstantiated all egation which is to be di sregarded
by the Board. It rather appears that the Respondent's
view i s based on hindsight with the know edge of the
present invention in mnd which the Board cannot

sancti on.

To summarize, in the Board' s judgnent, none of the
docunent s addressed above renders the clained invention
obvi ous, either taken alone or in conbination.
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The Respondent not relying on further prior art in
order to support his objection of obviousness, the
Board is satisfied that none of the other docunents in
t he proceedi ngs renders the proposed sol uti on obvi ous.

4.7 For these reasons the Board concludes that the subject-
matter of claim1l1l, and by the sane token that of
dependent clains 2 to 6 and of clains 7 and 8,
referring to a particular apparatus for the process of

claim1l1, involves an inventive step within the meaning
of Articles 52(1) and 56 EPC.

Or 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 with the
order to maintain the patent on the basis of clains 1
to 8 as submtted on 23 August 2000, figures as granted
and a description yet to be adapted.

The Regi strar: The Chai r man:

N. Maslin A. Nuss
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