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Summary of Facts and Subm ssi ons

2621.D

This appeal is fromthe interlocutory decision of the

Opposition Division concerning maintenance in anmended

form of European patent No. 0 706 552 relating to fuel
addi tive conpositions containing an aliphatic amne, a
pol yol efin and an aromatic ester.

The deci sion was based on anended sets of clains
according to a main request and two auxiliary requests.
| ndependent Claim 1 of the main request read:

"1. A fuel additive conposition conprising:

(a) a fuel-soluble aliphatic hydrocarbyl-substituted
am ne having at |east one basic nitrogen atom
wherei n the hydrocarbyl group has a nunber average
nol ecul ar wei ght of 700 to 3, 000;

(b) a polyolefin polyner of a G to G nonool efin,
wherein the polynmer has a nunber average nol ecul ar

wei ght of 350 to 3, 000; and

(c) an aromatic di- or tri-carboxylic acid ester of
the formul a:

(COzR)x

in which Ris an al kyl group of 4 to 20 carbon
atons, and x is 2 or 3;
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wherein the weight ratio of aliphatic amne (a) to
pol yol efin polynmer (b) to aromatic ester (c) is
1: 0.5-10 : 0.5-10."

Dependent Clains 2 to 19 related to specific

enbodi nents of the fuel additive conposition of Claiml
and Clains 20 and 21 related to a fuel conposition and
to a fuel concentrate conprising the additive
conposition of Clainms 1 to 19.

In Caiml1l of the first and second auxiliary request
the polyolefin (b) of the conposition had been further
specified to relate to a pol yi sobutyl ene obt ai nabl e by
pol ynmeri zati on of isobutylene using a BF; catal yst
(first auxiliary request) and to a polyisobutyl ene
conprising at |east 20% of the nethylvinylidene isoner
(second auxiliary request), respectively.

1. Two notices of opposition had been filed against the
granted patent, wherein the Opponents had sought
revocation of the patent on the grounds of
Article 100(a) EPC for lack of novelty and | ack of
inventive step (Articles 52(1), 54(2) and 56 EPC). The
evi dence in support of the oppositions included, inter
alia, the follow ng docunents

D1 EP-A-0 374 461,

D2 U | mann's Encykl opadi e der techni schen Chem e,
4'" edition, 1980, vol. 19, pages 216 to 223; and

D4 EP- A-0 244 616.

2621.D
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During the opposition proceedi ngs, the Qpponents
further relied on a declaration of M Rath, co-inventor
in D1 and D4, concerning the conposition of the

pol yi sobut yl ene am ne (PIBA) product obtained accordi ng
to D4 via hydrofornylation and am nation in |arge-scale
production. The Proprietor filed docunent

D14 Ul mann's Encycl opedia of Industrial Chem stry,
5'" edition, 1992, vol. A21, page 555.

In its decision, the Opposition Division held that the
subject-matter of Caim1l1 of the then pending second
auxi liary request was both, novel and inventive in view
of the cited prior art. Concerning the Appellant's

hi gher ranki ng requests, the Opposition D vision held
that the subject-matter clained therein covered

enbodi mrents with conponent (b) being a saturated

pol yi sobutyl ene (PIB) polynmer and referred in this
respect to docunent

D17 K. Biederbick, "Kunststoffe - kurz und bindi g",
Vogel - Verl ag, Wirzburg, 1977, pages 46 to 48.

Thi s enbodi mrent was found not to be based on an
inventive step in view of D1 in conbination with D4. In
particular, it was held to be obvious for those skilled
in the art trying to reproduce Exanples 21 or 25 of D1
to use the PIBA prepared according to the six exanples
of D4 by the sanme nmethod and for the sane purpose as in
D1, thereby arriving at the clainmed subject-matter in

four out of six instances.
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Thi s deci sion was appeal ed by the Patent Proprietor
(Appellant) who filed with its statenent of grounds of
appeal further docunents, inter alia

Dl4a U |l mann's Encycl opedia of Industrial Chem stry,
5'" edition, 1992, pages 555 to 561;

D19 Encycl opedi a of Pol ymer Science and Engi neeri ng,
1987, vol. 8, pages 423 to 448;

D20 Kirk O hnmer Encycl opedi a of Chem cal Technol ogy,
4'" edition, 1993, vol. 8, pages 934 to 955; and

D21 A Ravve, "Principles of Polyner Chemstry",
Pl enum Press, New York, 1995, chapter 5, pages 232
to 233.

Under cover of the letter dated 17 August 2004 and in
response to a conmuni cati on of the Board, the Appellant
filed anmended sets of clainms in a new main request and
three auxiliary requests.

Claim1l1l of the new main request differs fromdaim1l of
the main request considered by the Opposition Division
(see above under point |I.) in that

- the term"and is derived froma pol yi sobutyl ene
pol ymer" has been added to item (a) after "3,000",

- initem(b) the term"a polyolefin polyner of a G
to G nonool efin, wherein the pol yner has" has been
repl aced by "a pol yi sobutyl ene pol ynmer havi ng" and
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- initem(c) the term"polyolefin polynmer"” has been
repl aced by "polyi sobutyl ene polymer".

As a further difference, the new main request no | onger
contains clains relating to subject-matter defined in
Clains 4 and 11 to 13 of the main request considered by
t he Opposition Division.

Upon a request nade by the Appellant, oral proceedings
before the Board of Appeal were held on 1 Cctober 2004
in the absence of Opponent | as stated in its letter of
31 August 2004. Qpponent Il was present at the oral
proceedings in order to observe the proceedi ngs
passively. He did not give any comments as stated in
its letter of 30 August 2004. In the course of the oral
proceedi ngs, the Appellant withdrewits auxiliary
requests.

The Appellant submtted in witing the follow ng

argunent s:

- In its proper interpretation, the term
"pol yi sobutyl ene polynmer" stood for a materi al
whi ch included an unsaturated |inkage in the

pol ymer nol ecul e.

- Therefore, the cal cul ati ons concerning the
PIBA/PIB ratio in exanples 1 to 6 of D4 had to be
based only on the ratio of unsaturated PIB present
in the PIBA PIB m xture produced by the
hydr of ornyl ati on/ am nation reaction. This ratio
was considerably |ower than in the clained fuel
additive conposition. Consequently, carrying out
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Exanpl es 21 and 25 of D1 according to D4 would in
no case result in a conposition as clai ned.

- Further, it had been shown in the exanples of the
patent in suit that the technical problem of
i nproved val ve sticking performance w thout
| oosi ng control of engine deposits was sol ved by
the relatively large ratio of PIB: PIBAin the
cl ai med conposition.

- However, nothing in the prior art suggested this
solution of the technical problemof valve
sticking. In particular, D4 did not even nention
this problem

- According to D1 the problem of val ve sticking was
directly correlated with the presence of PIBA
Therefore, a skilled person would not have been
notivated to replace up to 50% of the PIBA in D1
by PI B, as anbi guously suggested in D4, in the
expectation to reduce val ve sti cking.

None of the Opponents (Respondents) filed subm ssions
inreply to the appeal.

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main request (only request containing
Clains 1 to 17) filed with letter dated 17 August 2004.

The Respondents did not file any request.

Reasons for the Decision

2621.D
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Amendnents (Articles 84 and 123 EPC)

The Board is satisfied that no probl ens under

Article 84 EPC have been introduced by the anmendnents
made. The anendnents nade to the clains further conply
with the requirenents of Article 123(2) and (3) EPC
since they are based on the application as filed

(page 8, lines 6 to 17 and page 18, lines 10 to 19) and
do not extend the scope of protection.

Novel ty

The Board agrees with the finding of the Opposition
Division that the conmposition of Claim1l1 is novel over
t he disclosure of D1 due to the fact that D1 does not
di sclose the ratio of PIBA: PIBof 1 : 0.5 - 10.

Interpretation of the clains

A key issue relevant for the assessnent of inventive
step concerns the neaning of the term "polyi sobutyl ene”
in the patent in suit, in particular the question

whet her or not polyi sobutyl ene (PIB) necessarily
contains a single double bond, i.e. an unsaturation

wi thin the polymer nol ecul e.

The Opposition Division argued that the term"PIB"
referred to a pol yner obtai ned by pol ynerisation of

i sobutyl ene nmononers and that, depending upon the
reaction conditions and the type of polynerisation
reaction, the final product did not exclusively
conprise polyners having an unsaturation but could as
wel | be a saturated hydrocarbon. Reference in this
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respect was made to D17 according to which

pol yneri sation of isobutylene with BF; as catal yst
produces both, a saturated and an unsaturated PIB
pol yner .

This was contested by the Appellant who argued that D17
di scl osed that PIB included an unsaturation whereas the
saturated product obtained in the presence of a strong
nucl eophil e, such as water, was an al cohol but not PIB
Wil e not denying the existence of "saturated PIB", i.e.
hydrogenated PIB, it was argued that the skilled
addressee of the patent in suit would understand the
term"PIB" to refer to material containing an
unsaturated |inkage.

In the Appellant's opinion it was evident from D14/ Dl4a
that the only process used for manufacturing PIB on an
i ndustrial scale was a cationic polynerisation of

i sobutylene in the presence of a Friedel-Crafts type
catal yst and that this process resulted in PIB having
an unsaturation. Therefore, a person skilled in the art
woul d have understood the term"PIB" to refer to a

pol ynmer having a single double bond per nol ecul e.
Further reference in this context was nade to D2 and
D19 to D21.

D17 actual ly discloses that cationic polynerisation of

i sobutyl ene can be termnated either via form ng back
of the catalyst conplex, i.e. H[BFOH ~ or H[BFO] to
produce a hydrocarbon having an unsaturation or via
addition of an anion fromthe catal yst conpl ex

(i.e. -OHor -d) to forman alcohol or a chloride
(pages 46 to 48, item2.1.3.1). In the absence of any
argunents or evidence to the contrary, the Board agrees
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with the Appellant that the respective al cohol or
chloride is identified as polyisobutyl alcohol or
chloride and different to PIB

D2 (dated 1980) was filed by Opponent | with its notice
of opposition. It discloses that PIB is manufactured
industrially via cationic polynerisation in the
presence of a Friedel-Crafts type catal yst (D2,

page 217, "Mechani snmus der Pol ynerisation”). On

page 220 (see "6.3. Struktur") the structure of the

pol ymer obtained by the cationic polynerisation is
shown. It contains an unsaturation. The Board notes
that this fact was explicitly recogni sed by Opponent |
inits notice of opposition (see point 2.1).

D14/ Dl14a (dated 1992) which is the English version of

t he subsequent edition of D2 still contains the sane

i nformati on (Dl4a, page 555, "Polynerization Mechani snf
and page 558, "4.3. Structure") and shows that the
general technical know edge of those skilled in the art
has not changed in this regard over a period of about
12 years and up to two years before the priority date
of the patent in suit.

This is corroborated by D19 to D21 which all confirm
that the term"PIB" was given the above neani ng by
those skilled in the art between 1987 and 1995:

- Thus, D19 (dated 1987) shows the unsaturated
structure of the product of cationic isobutylene
pol ynerisation at the bottom of page 427 and
states in relation wwth the structure of PIB on
page 437 (first two paragraphs) that the "chain
ends of | ow nol ecul ar-wei ght pol yners show

2621.D
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unsaturation because of chain transfer and
termnation”. It is to be noted that the PIB used
according to the patent in suit is also a | ow

nol ecul ar wei ght PIB (see e.g. D14/ Dl4a, page 555,
| eft-hand columm, lines 3 to 13).

D20 (dated 1993), i.e. one year before the
priority date of the patent in suit, states in
relation with the nol ecular structure of PIB that
"one chain-end is typically unsaturated due to
chain transfer and term nati on nmechani sns

(page 944, lines 2 to 13), whereas in relation
with the chem cal properties, it is stated that
"PI B has the chem cal properties of a saturated
hydr ocar bon" (page 944, |ast but one line).
However, the next sentence refers directly to the
unsaturated end groups of the polyner and their
chem cal reactivity, in particular in |ow

nol ecul ar wei ght PIB (page 944, last line to

page 946, first two lines). The Board, therefore,
agrees with the Appellant that the above statenent
concerning the chem cal properties of PIB nust be
understood as expressing the relative
insignificance of the single unsaturation in the
pol ymer nol ecule in view of the overwhel m ng
saturated structure of the rest of the nol ecule.

Finally, D21 which is dated 1995 and thus evi dence
representing the general technical know edge at
the filing date of the patent in suit, states in
chapter 5.3 entitled "Polyisobutyl ene” that "al
commercially inportant PIB's are linear, head-to-
tail polynmers, with tertiary butyl groups at one
end of the chains and vinylidene groups at the
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other" and then shows a structure for PIB which
has a doubl e bond, i.e. an unsaturation, at one
end (page 233, first paragraph).

In the light of all this evidence, the Board finds it
pl ausi ble that, up to the priority and filing date of
the patent in suit, a person skilled in the art would
have understood the term"PIB" to include an
unsaturation whereas "saturated PIB" or conpounds |ike
pol yi sobutyl chl ori de may be derived therefrom by

hydr ogenation or chlorination.

Since no evidence to the contrary exists, the Board
agrees with the Appellant that the term"PIB" in the
patent in suit has to be given the neaning of a pol ymer
obt ai ned by pol yneri sation of isobutylene nononers and
that the polynmer has an unsaturation within the

nmol ecul e.

| nventive step

The patent in suit relates to a fuel additive
conposition, in particular to a conposition containing
an aliphatic am ne, a polyolefin and an aromatic ester
(page 2, paragraph [0001]. It is concerned with the
general technical problemcreated by deposits formed on
the surface of conponents of autonobile engines, such
as carburetor ports, throttle bodies and intake val ves,
due to the oxidation and pol ynerisation of hydrocarbon
fuel. These deposits often cause noticeabl e probl ens
with regard to drivability, fuel consunption and
exhaust pollutants, even when present in relatively

m nor anounts (page 2, paragraph [0002]).
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4.2 The technical problemunderlying the patent in suit is
stated to consist in the provision of a fuel additive
conposition for hydrocarbon fuels which provides
excel l ent val ve sticking performance while maintaining
good control of engine deposits, especially intake
val ve deposits (page 3, paragraph [0017]).

4.3 D1 is concerned with the sanme technical problem (page 2,
lines 1 to 35) and proposes for this purpose a fuel
addi tive conposition conprising PlBA produced via
hydr of ornyl ati on of reactive PIB and subsequent
reductive amnation with ammonia (page 3, lines 15 to
17) and a nono- or polycarbonic acid ester (Clains 1
and 3). It is shown in the exanples of D1, that
conpositions containing a conbination of PIBA and an
ester within the definition of Claiml, itens (a) and
(c) (see Table 1, exanples 1, 5 and 9 relating to PIBA,
i.e. detergent A, Table 2, exanples 14 to 16 rel ating
to ester types F to H and Tables 3 and 4, Exanples 21,
25, 41, 42, 44, 45, 50 and 51 relating to the
conbi nati ons) reduces val ve deposits to val ues bel ow
100 ng/val ve or even below 10 ng/valve. It is,

t herefore, plausible that the above technical problem
is actually solved by the above conpositions disclosed
in DL.

4.4 It is known fromD4 that the PIB is inconpletely
reacted during hydrofornylation and am nati on.
According to the exanples, the conversion rate is
bet ween 36 and 81% (Exanples 1 to 6 and Tabl e on
page 8). This is corroborated by the declaration of
M Rath filed during the opposition proceedi ngs
according to which only 40 to 75% wt of the product
manuf act ured according to D4 consists of PlIBA

2621.D
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Further, it is uncontested and al so shown in that

decl aration that the remainder consists of hydrogenated
PIB (22.5 to 54% wt of the product) and snmall anounts
of unreacted PIB (2.5 to 6% w of the product). It
follows, therefore, that the conposition of Dl al so
contains PIB within the nmeaning of item (b) of Caiml.

However, given the above interpretation of the term
"PIB" (point 3), it is evident that the conpositions
according to Exanples 21, 25, 41, 42, 44, 45, 50 and 51
of D1 do not contain PIBA and PIB (i.e. unsaturated
PIB) in aratioof 1 : 0.5-10 as required in accordance
with Claiml of the patent in suit but in a ratio of
between 1 : 0.15 (40% PIBA : 6% PIB) and 1 : 0.03 (75%
PIBA : 2.5% PIB) in accordance with the above
declaration of M Rath or in a ratio of between 1 :
0.18 and 1 : 0.02 if the conversion rates in D4 are
consi der ed.

As a consequence, the line of argument on which the
contested decision is based (see above point I11), is
not considered to be sound. Therefore, inventive step
has to be newy assessed. According to the so-called
probl em sol uti on approach normally applied by the
Boards of Appeal (Case Law of the Boards of Appeal of
the European Patent Office, 4'" ed., 2001, |.D.2.), it
has to be determ ned which technical results or effects
are achi eved by the clainmed invention when conpar ed
with the prior art docunent identified as a proper
starting point (the "closest prior art") in order to be
able to define the technical problemsolved in view of
this prior art and thereafter exam ne whether a skilled
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per son woul d have considered the clainmed features in
t he expectation of a solution of said technical problem

4.7 The Appellant, whilst admtting that there was no
evidence on file conparing the clainmed subject-matter
wi th the enbodi nents of D1, argued that, neverthel ess,
the clained additive had the effect of further
i nproving the val ve sticking performance. This was
apparent fromthe exanples in the patent in suit
showi ng that in the absence of PIB the val ve sticking
per formance was consi derably worsened (see Tabl e 6,
fuel conmposition B2 versus fuel conposition B4).

4.8 The Board woul d not accept this argunent as sufficient
evi dence of an effect provided by the clainmed subject-
matter in conparison with the enbodi mnents of Dl since
the exanples of the patent in suit differ therefrom
with respect to the kind and anounts of the PIBA and
the ester used, and since no conparison has been made
with a conposition containing PIBin a ratio as | ow as
in the enbodinents of DL (4.5 above). Therefore, the
effect presented in Table 6 of the patent in suit
cannot be sinply assigned to the presence of a higher
rati o of PIB.

5. Rem ttal

Due to the above divergent interpretation of the term
"PIB", the issue of identifying an effect of the

cl ai med subject-matter in view of DI becones essentia
for further prosecution. This issue was not addressed
in the contested decision, nor was the Appell ant
confronted with it so far. The Board, therefore, deens
it appropriate to remt the case for further

2621.D
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prosecution of inventive step on the basis of the
definition of Claiml1l as set out in point 3 above.

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 Opposition Division for
further prosecution.

The Regi strar: The Chai r man:

G Rauh P. Krasa

2621.D



