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Summary of Facts and Subm ssi ons

On 21 April 1997, the proprietor of the patent | odged

an appeal against the decision of the opposition

di vi sion posted on 20 February 1997 to revoke the

Eur opean patent No. 0 360 745. The appeal fee was paid
the sane day. The statenent of grounds for appeal was

recei ved on 20 June 1997

1. The patent was opposed on the grounds of |ack of
novelty and inventive step (Article 100(a) EPC)

The opposition division held that the clainmed subject
matter of the main request and of the auxiliary request
did not involve an inventive step and, therefore,

revoked the patent.

L1, In the opposition procedure and the appeal procedure,
t he di scussi on was based on the foll ow ng docunents:

D1: JP-A-61-87714 and
D1': translation of Dl into English
D2: US-A-4 126 549

| V. In its response to an official conmmunication fromthe
Board, the appellant (patentee) submtted a copy of
docunent

D3: JP-B-J71019437 including an abstract in English.

V. Oral proceedings were held on 9 May 2000, at the end of
whi ch the request of the parties were as foll ows:

1505.D Y A
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The appel | ant (patentee) requested that:

- t he deci sion under appeal be set aside and the
pat ent be maintained as granted as the main
request, or

- the patent be maintained in anmended formon the
basis of one of the two auxiliary requests

submtted at the oral proceedings.

The respondent (opponent) requested that the appeal be
di sm ssed.

Claim 1 according to the main request reads as foll ows:
"1l. A nmethod of treating an aqueous system conpri sing

adding to the systema water-soluble tri-copolymner
having the fornula I:

(A)«(B),(O.

or a salt thereof, wherein Ais a group having the
formul a:

— CH—CH—

| 1
C C
7 N/ N\
o) o] o]
or a hydrol ysed (dicarboxylic acid or salt) form of
this group;

Bis a group having the fornul a:



1505.D

- 3 - T 0448/ 97

- CH- (R,) COR,) -

wherein R, is hydrogen or nmethyl, and R, i s hydrogen or
C-G straight- or branched chain alkyl or R, is C-G
straight- or branched chain al kyl substituted by a
group -OR; wherein R; is hydrogen or a group of fornula
-[CH,CH(R,) O H wherein R, i s hydrogen or nethyl and nis
an integer froml to 10;

Cis a group having the fornul a:

- CH(Rs) - A(Ry) (Ry) -

wherein Rs; i s hydrogen, phenyl or C-Cyg straight- or
branched chain al kyl, preferably hydrogen and Ry and R,
i ndependent |y, are hydrogen, C;-Cyg straight- or branched
chai n al kyl, phenyl or substituted phenyl, and

X, y and z are integers, so chosen that 1) the nolar
ratio of Ain the tri-copolynmer ranges from30 to 80 %
by weight; the nolar ratio of Bin the tri-copolyner
ranges from10 to 40 % by wei ght; and the nol ecul ar
ratio of Cranges from10 to 30 % by weight; and 2) the
nol ar weight of the tri-copolyner is within the range
of from600 to 10, 000."

Claim1 of the first auxiliary request reads as
fol |l ows:

"1l. A nmethod of treating an aqueous system conpri sing

adding to the systema water-soluble tri-copolymner
having the fornmula I:

(A)«(B) (O,
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or a salt thereof, wherein Ais a group having the
formul a:

— CH—CH—

| I

c  C
7 N/ N\
o O

or a hydrol ysed (dicarboxylic acid or salt) form of
this group;

Bis a group having the formnul a:

- CH- (R,) COR,) -

wherein R, is hydrogen or nmethyl, and R, i s hydrogen or
C-G straight- or branched chain alkyl or R, is C-G
straight- or branched chain al kyl substituted by a
group -OR; wherein R; i s hydrogen or a group of fornula
-[CH,CH(R,) O ,H wherein R, is hydrogen or nethyl and nis
an integer froml to 10;

Cis a group having the fornul a:

- CH(Rs) - A(Ry) (Ry) -

wherein R, and Ry are hydrogen and R, is G- C,, straight-
or branched chain al kyl, phenyl or substituted phenyl,
and

X, y and z are integers, so chosen that 1) the nolar
ratio of Ain the tri-copolynmer ranges from30 to 80 %
by weight; the nolar ratio of Bin the tri-copolyner
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ranges from10 to 40 % by wei ght; and the nol ecul ar
ratio of Cranges from10 to 30 % by weight; and 2) the
nmol ar wei ght of the tri-copolyner is within the range
of from600 to 10, 000."

Claim 1l of the second auxiliary request reads as
fol | ows:

"1. A nethod of treating an aqueous system conpri sing
adding to the systema water-soluble tri-copolymner
having the fornmula I:

(A)«(B),(O.

or a salt thereof, wherein Ais a group having the
formul a:

— CH—CH—

| I

c  C
7 N/ N\
o O 0]

or a hydrol ysed (dicarboxylic acid or salt) form of
this group;

Bis a group having the formnul a:

- CH- O(R,) COR,) -

wherein R, is hydrogen or nmethyl, and R, i s hydrogen or
C-G straight- or branched chain alkyl or R, is C-G
straight- or branched chain al kyl substituted by a
group -OR; wherein R; i s hydrogen or a group of fornula
-[CH,CH(R,) O ,H wherein R, i s hydrogen or nethyl and nis
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an integer froml to 10;

Cis a group having the fornul a:

-CH(Rs) - A(Rs) (Ry) -
wherein R, and R; are hydrogen and R, i s phenyl, and

X, y and z are integers, so chosen that 1) the nolar
ratio of Ain the tri-copolyner ranges from30 to 80 %
by weight; the nolar ratio of Bin the tri-copolyner
ranges from10 to 40 % by wei ght; and the nol ecul ar
ratio of Cranges from10 to 30 % by weight; and 2) the
nmol ar wei ght of the tri-copolynmer is within the range
of from600 to 10, 000."

The appel | ant argued essentially as foll ows:

The whol e teaching of docunent Dl is concerned with a
process for producing a (maleic acid anhydride- nethyl
nmet hacryl ate - isobutylene) ternary copol yner rather
than the particular use of the product. Despite a
certain overlap in the ranges of the nol ecul ar wei ght,
none of the exanples 1 to 3 given in Table 1
specifically discloses a tricopolyner exhibiting a

nol ecul ar wei ght within the range of 600 to 10000 as

cl ai med. Moreover, it remains unclear whether the term
"anti-scale agent" actually neans its use in an aqueous
system as cl ai ned.

Docunent D2 equally fails to disclose an exanple which
is exactly covered by the formula I (A),(B),(C, clained
in the patent. Consequently, neither docunment D1 nor D2
antici pates the claimed subject matter
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As to inventive step, only docunent D2 specifically
addresses the problemunderlying the patent, i.e.
protecting netal surfaces against corrosion and
preventing the deposition of scale fromwater by adding
pol yners to an aqueous nedium To this end, this
docunent teaches binary and ternary copol yners
conprising maleic acid anhydride/ethyl acrylate or

mal ei ¢ aci d anhydri de/ styrene exhibiting a scale
inhibiting activity. Therefore, this docunent is
regarded as being the closest prior art. However,
docunent D2 fails to disclose a ternary copol yner which
- in addition to its anti-corrosion and scal e
inhibiting properties - also functions as an excel |l ent
"in process" dispersion agent. This property finds
particular use in the china clay industry in which it
is inportant that slurries do not separate out
appreciably during transportation fromthe clay pits to
the client. The essential distinction between the
clainmed ternary copolynmer (A),(B),(C, and that of D2,
therefore, is seen in the selection of a hydrophobic
nmononer for group C which is different to the
hydrophi li c nmononer C vinyl acetate chosen preferably
in exanples 13 to 15 of docunment D2. Having regard to

t he probl em underlying the patent, no inducenent is
found anywhere in docunent D2 to replace the
hydrophilic vinyl acetate (conponent C) in exanples 13
to 15 by hydrophobi c nononers such as styrene, octene,
nonene or dec-1l-ene as clained in the patent in order
to produce a ternary polymnmer which provides an
excellent match in the above nentioned properties.

Nei ther was it obvious to conbi ne exanples 4 and 5

whi ch both relate to bipolyners rather than ternary
copolynmers as alleged by the opponent. Also a

conbi nati on of the teaching of docunment D2 with that of
D1 cannot help in solving the above nmentioned probl em



VI

1505.D

- 8 - T 0448/ 97

A skilled person would i nmedi ately recogni se that
docunent D1 is concerned with a totally different
problem i.e how to reduce the tendency of high

nmol ecul ar wei ght ternary polyners to deposit on
agitator blades and the walls of the reaction vessel
fromwhich they are produced. Mreover, the ternary

pol yners disclosed in D1 exhibit a relatively high

nol ecul ar wei ght in the range of 3000 to 400 000,
preferably 5000 to 200 000, and are primarily useful in
pai nts and adhesives. Their use as an "anti-scale
agent” and "netallic corrosion inhibiting agent” are
just two of eighteen possible applications which are
listed in the paragraph bridging pages 5 and 6 of DL.
Hence, a skilled person has no incentive to conbine the
t eachi ngs of docunents D2 and Dl1. The subject matter of
claim1 of all requests therefore involves an inventive
st ep.

The respondent argued as foll ows:

The isobutylene - maleic acid anhydride -

nmet hyl met hacryl ate ternary copol yner disclosed in
docunment D1 falls within formula I (A),(B),(C), clained
in the patent. In addition to the process, docunent D1
goes on to say on page 5 | ast paragraph to page 6,
paragraph 2 that the resulting copolyner is avail able
in the formof a solution or, after renoval of the

sol vent, can be used as a dispersant, a water soluble
el ement, an anti-scal e agent or an agent for preventing
netallic corrosion. These applications fully conmply
with the use clained in the patent. The terns "anti -
scal e agent” and "agent for preventing netallic
corrosion"” are understood by the expert to nean "in an
aqueous nediunt rather than in other (organic) solvents
as alleged by the appellant. According to docunent D1
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page 3, third paragraph, per nole isobutylene 0.5 to
1.5 nol maleic acid anhydride and 0.01 to 1.5 nole
met hyl net hacryl ate are used and the nol ecul ar wei ght
of the copolyner is of the order of 3000 to 400 000,
preferable 5000 to 200 000. The later range overl aps
t he clained range of 600 to 10000. The subject matter
of claim1l1l of the main request, therefore, |acks
novelty with respect to docunent DI1.

Even if novelty were accepted, the clainmed process
woul d not involve an inventive step having regard to

t he conbi ned teachi ng of docunments D1 and D2. Docunent
D2 discloses the addition to an aqueous systemof 0.1
to 100 ppm by wei ght of a terpolynmer of maleic acid
anhydride with two ethylenically unsaturated nononers
sel ected, anongst others, fromacrylic acid,

nmet hacrylic acid, ethyl acrylate, nethyl nethacryl ate,
styrene, al pha-nethyl styrene, ethylene and propylene to
prevent the deposition of scale form ng materials such
as CaCQO, and CasQ, fromwater and the inhibition of

nmetal corrosion. The nol ecul ar wei ght of the terpolyner
is restricted to the range bel ow 1000. It is apparent
fromexanples 4 and 5 which relate to naleic
anhydride/ ethyl acrylate or mal ei c acid/styrene

bi pol ymers that the threshold activities of the

bi pol ymers towards the scale formng salts CaCO, and
CaSO, are different. Thus, in order to inhibit scale
formation fromboth CaCO, and CaSQ,, it was obvious to a
person skilled in the art to select a terpolyner
conprising for exanple nmaleic

anhydri de/ et hyl acryl ate/ styrene, a conposition which is
preferred in the patent and which is enconpassed by
formula I (A)«(B),(C, of the main request as well as the
first and the second auxiliary requests. Besides, it
does not involve inventive thinking for a chemst to
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repl ace i sobutylene in the tripolynmer given in D1 by an
alternative nononer such as styrene which is a

chem cal | y equival ent conononer as regards the effect
described in the patent specification page 4, |ines 21,
22. Hence, the subject matter of claim1 of al

requests does not involve an inventive step.

Reasons for the Decision

1505.D

The appeal conplies with the provisions nmentioned in
Rul e 65(1) EPC and is, therefore, adm ssible.

Arendnent s

While the clains of the main request correspond to the
clainms of the patent as granted, anended claim 1l of the
first and the second auxiliary requests derives from
claimse 1 and 2 in the formas granted (clains 1 and 2
as originally filed). Hence, there is no form
objection to the clains of all requests.

| nventive step

Mai n request

Li ke the patent at issue, docunment D2 pertains to a
process for preventing corrosion of netal surfaces and
t he deposition of scale fromwater caused e.g. by

cal ci um carbonate and sul phate. To this end, 0.1 to

100 ppm by wei ght of a hydrolysed ternary pol yner of

mal ei ¢ aci d anhydride (conponent A) with two

et hyl enical ly unsaturated nononers (conponents B, C) is
added as a water conditioner. The two nononmers B and C
are selected fromthe group consisting of acrylic acid,
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nmet hacrylic acid, crotonic acid, itaconic acid,
aconitric acid, ethyl acrylate, nethyl nethacryl ate,

ot her esters of said acids, acronitrile, acrylam de,

vi nyl acetate, styrene, al pha-nethyl styrene, nethyl

vi nyl ketone, acrolein, ethylene and propyl ene, and the
nol ecul ar wei ght of the terpolymer is in the range
bel ow 1000 (cf. D2, colum 3, lines 18 to 36). Anmpbng

t he ei ghteen nmononers ei ght nononers (marked by bold
letters) are within groups B and C of fornmula I clained
in the patent. A hydrolysed ternary copolyner of naleic
acid anhydride with ethyl acrylate and vinyl acetate is
especially preferred. However docunent D2 remains
silent about the ability of the copolyners to act as a
"in process dispersant” in an agueous system As set
out in the patent at issue, the separation of aqueous
slurries e.g. of china clay during transportation from
the clay pits to the user can be inpeded by the

di spersing activity of the added pol yner.

Starting fromdocunent D2 as the closest prior art, the
probl em underlying the patent at issue, therefore,
consists in selecting fromthe group of nononers given
in docunent D2 columm 3, lines 23 to 26, those ternary
pol ymers which provide an excellent match in anti-
scal e, anti-corrosion and di spersing behaviour. To this
end, a person skilled in the art would carry out a
series of conparative test runs with terpolyners of

mal ei ¢ aci d anhydride (as conponent A) and would nodify
the two conononers B and C within the teaching of
docunent D2. This is routine activity for the

prof essi onal chem st who is faced with the probl em of
checki ng which of the nunmerous ternary polyners
proposed in docunent D2 - in addition to their known
scale and corrosion inhibiting effects - al so exhibit

di spersing properties. This approach, however, does not
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i nvol ve inventive considerations since it nust be
considered as formng part of normal activities of a
skilled person to select the nost appropriate materi al
fromthe materials which are known to himas being
suitable for a certain purpose. If, having regard to
the state of the art, sonething falling within the

cl aim had been obvious to the expert, because the prior
art docunent (or docunents) could be expected to
produce an advant ageous effect, such a claimwould | ack
inventive step, regardless of the fact that a possibly
unf oreseen extra effect is obtained. Reference is nade
in this context to "Case Law of the Boards of Appeal of
t he European Patent O fice", 3rd edition, I-D 7.7.1

The appellant's contention that docunent D2 proposes in
colum 2, lines 42 to 49, the use of the ternary
copolymer in conjunction with other additional water
treatment di spersing agents has no bearing on the
matter since the clainmed inhibitor may be used in
exactly the sane way (cf. patent specification page, 5,
line 16 to page 7, line 3, in particular page 5,

lines 32, 33). The subject matter of claim1 of the
mai n request is, therefore, already obvious from
docunent D2 taken al one.

When searching for technical solutions relevant to the
probl em he is confronted with, the man skilled in the
art woul d, however, not only study docunents referring
to exactly the sane problem but he would al so pay
attention to other publications which are concerned
with the same or simlar types of copolyners and their
application as scale and corrosion inhibitors and/or

di spersing agents. The expert, therefore, would al so
turn to docunent D1 which discloses a water sol uble
mal ei ¢ anhydri de- nethyl nethacrylate - isobutyl ene

1505.D Y A
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terpol ymer which neets the provisions of formula I
(A)«(B),(O, and which is said to be suitable as a

di spersant, an anti-scal e agent and an agent for
preventing netallic corrosion. There is no inherent
inconpatibility between the teachings of docunents D2
and D1. A conparison of this terpolynmer with the
preferred ternary polymer given in docunent D2 shows

t hat conponent A (maleic acid anhydride) is identical
and conponent B (nethyl nethacrylate) is closely
related or equivalent to ethyl acrylate used in the
patent in suit. Mreover, in the light of the
definition given in docunent D2, colum 2, lines 9 to
14, the skilled reader would understand that the "anti -
scal e agent" and "agent for preventing netallic
corrosion” nmentioned in docunment D1 act in aqueous
systens. Turning to the appellant's argunent that
docunent D1 is essentially concerned with "high

nol ecul ar wei ght ternary pol yners"” rather than "I ow

nol ecul ar wei ght polyners, it is recalled that water
solubility generally decreases as the nol ecul ar wei ght
of the copol ynmer increases. Based on this general
techni cal know edge, it is obvious to the expert to
select a relatively | ow nol ecul ar wei ght for copol yners
which are to be suitable as water conditioners. This
fact is also confirmed by the teaching given in
docunent D2 to restrict the nolecular weight to a range
bel ow 1000.

Consequently, the subject matter of claim1l of the main
request does not involve an inventive step in view of
t he conbi ned teachi ngs of docunents D2 and D1.

First and second auxiliary requests

In claim1 of the first auxiliary request, the nonomner
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of group C of forrmula | has been restricted to the

hydr ophobi ¢ group -CH,- CH(G;.,) - straight or branched
chain al kyl, phenyl or substituted phenyl. According to
t he second auxiliary request, group Cis further
confined to CH,-CHGH;. In the appellant's view, the
hydr ophobi ¢ property of nmonomer Cin formula | plays
the key role in the clained ternary copol yner

i nhi bitor.

The restrictions to claim1 of the first and second
auxiliary requests in fact exclude isobutylene which is
present in the ternary copol ymer disclosed in docunent
Dl1. Since, however, isobutylene, oct-1-ene, non-1-ene,
dec- 1-ene or styrene are all hydrophobi c nononers, they
are chem cally equival ent to conmponents of the ternary
copolymer as defined in claiml1l of the auxiliary
requests and are expected to be interchangeabl e
therewith. Reference is made in this context to the

pat ent specification page 4, lines 21, 22. Moreover, no
specific information is found anywhere in the patent at
i ssue that the selection of the group CH,- CHG; ;,H5.,5 OF
CH,- CHGH; is associated with any particul ar effect,
advant age or other properties going beyond those

exhi bited by the mal ei c anhydride- nethyl nethacryl ate
- isobutylene terpolymer known from docunent D1. It is
true that an effect which may be said to be
"unexpected” could be regarded as an indication of

i nventive step. Conparative tests submtted as evidence
t heref or shoul d, however, have the cl osest possible
structural approximation - in a conparable type of use
- to the subject matter of the invention. The
conparative tests enclosed with the appellant's letter
of 9 July 1992 relate to binary polyners or to

terpol ymers conprising vinyl acetate (as conponent C)
rather than to a ternary pol yner conprising isobutyl ene
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whi ch, according to docunent D1, is said to act as a
"di spersant”. Therefore, these tests do not satisfy the
requi rement mentioned above. G ven that no evidence has
been produced by the appellant to prove the superiority
of e.g. styrene or oct-1-ene conpared to isobutyl ene as
conponent C, the subject matter of claim1 of the first
and of the second auxiliary request |acks an inventive
step for the sanme reasons as given with respect to the
mai n request.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

V. Conmar e W D. Wi ld

1505.D



