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Summary of Facts and Subm ssi ons

0796. D

Eur opean patent application No. 89 301 072.8, filed
on 3 February 1989 and published under publication
nunber 0 327 384 was refused by a decision of the
Exam ning Division 2.1.02.052 of the European Patent
O fice dated 25 March 1993.

That deci si on was based on a set of 8 clainms filed
on 7 July 1992. The independent Clains 1, 5 and 7 of
that set of clains read as foll ows:

"1l. An electrically conductive polyacetal resin
conposition conprising 75 to 85% by wei ght of an
oxymet hyl ene pol ymer containing at |east 50% - OCH,-
units and having a nelt index of 5.0 to 15.0 g/ 10m n
measured in accordance with ASTM D1238-82, 3 to 5% by
wei ght of an electrically conductive carbon bl ack
characterised in that the carbon black has a surface
area BET(N,) greater than 1,200 square neters per gram
and a pore volunme DBP absorption greater than 500 cubic
centinmetres per 100 granms, and 5 to 20% by wei ght of an
el astoneri c pol yur et hane.
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5. A nmethod of inproving the flexibility and toughness
of an electrically conductive pol yacetal resin nolding
conposi tion conprising an oxynet hyl ene pol yner
containing at |east 50%-0OCH- units and an electrically
conductive carbon bl ack characterised in that the
conposition contains 75 to 85% by wei ght of the

pol yacetal resin which has a nelt index of 5.0 to 15.0
g/ 10m n neasured in accordance with ASTM D1238- 82,
there is used as carbon black 3 to 5% by weight of a
carbon bl ack having a surface area BET(N, greater than
1,200 square neters per gramand a pore vol une DBP
absorption greater than 500 cubic centineters per 100
grans, and 5 to 20% by wei ght of an el astoneric

pol yuret hane is incorporated in the conposition.

7. A nethod of producing noulded articles in which an
el ectrically conductive polyacetal resin noul ding
conposition conprising an oxymnet hyl ene pol yner
containing at |east 50%- OCH, - units and an

el ectrically conductive carbon black is subjected in
the thernoplastic state to a nolding operation so as to
form shaped articles, characterised in that the
conposition conprises 75 to 85% by wei ght of the

pol yacetal resin, the polyacetal resin has a nelt index
of 5.0 to 15.0 ¢g/10m n neasured in accordance with ASTM
D1238-82, the conposition conprises 3 to 5% by wei ght
of the carbon bl ack, the carbon black has a surface
area BET(N,) greater than 1,200 square neters per gram
and a pore volune DBP absorption greater than 500 cubic
centinmeters per 100 grans, and the conposition
conprises 5 to 20% by wei ght of an el astoneric

pol yur et hane. "
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Subj ect-matter of dependent Clains 2 to 4, 6 and 8 are
preferred enbodi nents of the conposition according to
Claim1 and the nethods according to Clainms 5 and 7,

respectively.

1. The reason for the decision was that the subject-nmatter
as claimed nmet the provisions of Article 123(2) and 54
EPC, but | acked inventive step within the terns of
Articles 52(1) and 56 EPC

The foll owm ng docunents were cited in support of these
obj ecti ons:

D1 DE- A-3 303 760;
D2 Ket j enbl ack EC-600JD, Application Research
Bul l etin, Akzo-Chem e, Septenber 1986; and

D3 US-A-4 391 741.

More specifically, it was stated that the
subject-matter of Clainms 1 to 4 differed fromD1 in
that the pol yacetal conposition contained a carbon

bl ack characterized by a relatively high specific
surface area (> 1200 gnfg), but that in the absence of
any concl usive evidence of a technical effect related
to that feature, the objective technical problemcould
only be seen in the provision of a further, carbon

bl ack contai ni ng pol yacetal conposition. To test
further well-known carbon bl ack additives was

consi dered to be obvi ous.

Even if one were to admit that the technical problem

was to render the pol yacetal conposition of Dl el ectro
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conductive (which had not been proved) wi thout
deteriorating its good nechani cal properties,

i nventiveness would still remain objectionable with
regard to the teaching given by D3 and the availability
of carbon black with high conductivity (D2).

As to the method Clains 5 to 8 it was stated they could
not involve any inventive step since the process
features were well -known from D1 and the use of the

starting materials was not inventive (see above).

On 12 May 1993 a Notice of Appeal was | odged agai nst

t hat decision together with paynent of the prescribed
fee. The Statement of G ounds of Appeal was submtted
on 23 July 1993. The Appellant (Applicant) disputed in
that statenent as well as in a subm ssion filed

10 January 1997 and during oral proceedings held on

13 February 1997 the findings of the Exam ning

Di vi si on.

(1) Especially he stressed that

(1) reference D1, which was now considered in
the formof its correspondi ng US patent,
US-A-4 517 319 (D1'), was not concerned with
el ectrical conductivity and that, therefore,
references D2 and D3 woul d not be pertinent
wi thout the indication fromthe
specification that the conbination was
wor t hwhi | e,

(2) the conmbination of all the conponents
yi el ded a conposition which had inproved

nmechani cal and el ectrical properties, and
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(3) the conbination of specific conmponents was
not suggested in the references thensel ves
or in conbination, unless one used the
teachi ngs of the present specification to
pi ck and choose anong the vari abl es.

The Appellant further argued that D1' taught the
use of carbon black with a particle size of |ess
than 10 um preferably less than 5 um especially
0.035 um(col. 1, |1.40-41 in conjunction wth
col. 9, 1.14), which nmeant that fillers of that
specific average particle size (col. 1, I1.34-35)
were essential to produce POM conpositions with

t he desired toughness. A skilled person would

t hus expect not to obtain the desired
characteristics when using carbon black with the
particle size disclosed in D2.

Together with the witten subm ssions and during oral

proceedi ngs the Appellant filed and w t hdrew nunerous

requests. The requests on which the present decision is

based are as foll ows:

(i)

(i)

The main request is, wth the exception of the
correction of a clerical error in ClaimS8,
identical with the set of clains refused by the
Exam ning Division (see above under 1).

The first auxiliary request differs fromthe main
request in that the | ower anount of "3 % of

carbon black in Clains 1, 5 and 7 is replaced by
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"2 %.

The 2 clains of the second auxiliary request are
directed to the same subject-matter as Clains 5
and 6 of the first auxiliary request, e.g. to a
met hod of inproving the flexibility and toughness
of an electrically conductive pol yacetal resin
noul di ng conposition.

The 2 clains of the third auxiliary request
correspond to Clains 7 and 8 of the first
auxiliary request, but are specifically directed
to a method for producing a tabul ar shaped
article froman electrically conductive

pol yacetal resin noul ding conposition.

The fourth auxiliary request consists of one
claimdirected to the use of 2 to 5% by wei ght of
carbon bl ack, as specified in the clains of al
requests, to confer inproved flexibility and
toughness in an electrically conductive

pol yacetal resin noul ding conposition.

The Appel | ants request ed:

that the decision under appeal be set aside and

that a patent be granted on the basis of the
clains submtted as the main request

on 10 January 1997 (confirnmed on 14

January 1997), or

on the basis of the claimfiled on the sane date
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as first auxiliary request, or

- on the basis of the clains submtted during oral

proceedi ngs as auxiliary requests 2 to 4.

Reasons for the Decision

1

0796. D

The appeal is adm ssible.

No objection pursuant to Article 123(2) EPC ari ses
having regard to the wording of the clains of the main
request, since they are supported by respectively
Cainms (1+2), 3, 5, 6, (7+8), 9, (10+11) and 12 as
originally filed. The specific M and the nethod of its
determ nation are disclosed on p. 8, |1.8-10 of the

original files.

The repl acenent of "the el astoneric pol yurethane" by
"the carbon black” in Caim8 is the correction of an
obvious clerical error (see Caim9 of the

specification filed originally).

The provisions of Article 123(2) EPC are al so net by
the clains of the four auxiliary requests.
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Wth the exception of the amount of carbon bl ack, whose
lower limt of 2%is supported by p. 16, |. 12 of the
application as originally filed, Clains 1 to 8 of the
first auxiliary request correspond to Clains 1 to 8 of
the main request. The 2 clainms of the second auxiliary
request are identical with Clains 5 and 6 of the first

auxiliary request.

The two clainms of the third auxiliary request
correspond to Clains 7 and 8 of the first auxiliary
request, but restricted to the production of a tubular
shaped article, which is disclosed on p. 18, 1.2 of the

original files.

The single claimof the fourth auxiliary request is
directed to the use of the carbon black to confer

el ectrical conductivity properties to polyacetal resin
nmoul di ng conpositions. This aspect is explained in
detail in the "Summary of the Invention" bridging
pages 2 and 3 of the description.

The clains of all requests thus fully conply with the
provi sions of Article 123(2) EPC

Novelty was accepted in the decision under appeal and

the Board sees no reason to conclude differently.

The present patent application is concerned with an
el ectrically conductive pol yacetal resin noul di ng
conposition exhibiting inproved flexibility and

t oughness e.g. a pol yacetal resin conposition which
nmust exhibit both electrical conductivity and good

nmechani cal properti es.
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Wil st the Examning Division relied on D1 as the

cl osest state of the art in the reasons, the Appellant
regarded that approach as wholly artificial and argued
in his statenment of 10 January 1997 (page 4,

paragraph 8) that it was nore realistic to start
fromD3. In order to decide on that point, it is
necessary to exam ne the properties and conpare the

i ngredients of the respective conpositions.

D 1 describes conpositions having good toughness
properties containing (a) a POM (b) a thernoplastic
pol yuret hane, and (c) a filler having an average
particle size of less than 10 um such as carbon bl ack
(claim1l in conjunction with colum 1, lines 27 to 30
and colum 6, lines 51/52). These conpositions, which
can be regarded as satisfactory as far as their
mechani cal properties are concerned, contain thus two
ingredients within the terns of the application in
suit, nanely the POM and the pol yurethane.

D3 relates to POM conpositions having excel |l ent
antistatic properties conprising (a) 100 parts by

wei ght of a POM (b) 2 to 15 parts by weight of an
electrically conductive carbon bl ack having a surface
area up to 1000 nf/g and a pore volunme up to

340 cmi/ 100 g, and (c) 2 to 20 parts by weight of a

| ow-density polyethylene (colum 1, lines 52 to 58;
colum 2, lines 14 to 26). These conpositions, whose
el ectroconductive properties can be regarded as
satisfactory, contain thus only one ingredient wthin
the terns of the application in suit, nanely the POM

conpound.
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Wi | st both citations can be regarded as equival ent
fromthe point of view of the properties of the
conpositions, in that each nentions one of the two
properties required in the application in suit, the
conpositions according to D1 are closer to the
conpositions according to the application in suit than
t hose known fromD3 in that they require only one
nodi fication. This was ultimtely accepted by the
Appel | ant and the di scussion of inventive step during
oral proceedi ngs took place on that basis. There wll
t hus be no reference to D3 hereinafter.

As specified in D1, the conpositions containing a POV
a thernopl astic polyurethane and a filler are

t hernopl astic (colum 8, lines 11 to 21). They can be
comm nut ed nmechanically, for exanple by chopping or
grinding, to give granules, chips, flakes or powders,
and are accessible to any nodes of processing typical
for thernoplastic conpositions; they can, therefore, be
processed by injection noul ding or extrusion noul ding
to give shaped articles, such as tapes, rods, sheets,
films, pipes and tubes (conpare original application,
page 17, lin 21 to page 18, line 2). In spite of their
versatility, however, these conpositions cannot always
be used in sliding type parts, because they tend to
generate static electricity resulting in electrical

noi se and adhesi on of dust.

In the light of this shortcom ng the technical problem
underlying the application in suit may be seen in the
provi sion of POM conpositions having antistatic

properties without inpairing their mechanical
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properti es.

According to the application this problemis to be

sol ved by the use of carbon black having a surface area
greater than 1200 nf/g and a pore vol ume greater than
500 cni/ 100 g, as specified in daim 1.

The experinental data in the application in suit
(Tables 2 and 3) provide evidence that a carbon bl ack
havi ng such physical characteristics, while ensuring
good nechani cal properties, confers el ectroconductive

properties to POM conpositions.

It has to be decided whether this solution would have
been obvious to a person skilled in the art having
regard to the state of the art.

During oral proceedings the Appellant pointed out that,
al t hough the conpositions disclosed in D1 may contain
carbon black as a filler, they could not properly be
regarded as el ectroconductive conpositions. This woul d
appear fromthe introduction of this citation, where
the detrinmental influence of fillers on the nechani cal
properties of m xtures of POM and pol yuret hane was

di scussed (colum 1, lines 5 to 30), as well as from
the requirenents in terns of particle size and particle
size distribution, which these fillers had to neet
(colum 6, lines 14 to 21) in order to avoid that

i nfl uence.

According to the introduction of D1, PMs exhibit in
particul ar high strength and hardness properties, but a

relatively |ow toughness, in particular a | ow inpact
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strength, which restricts their capacity to be used for
sonme purpose. Although toughness nmay be inproved by

i ncorporating a thernoplastic polyurethane, this
beneficial effect is lost when fillers are added to
these m xtures. The thrust of the teaching of D1 is
that, even in that case, satisfactory toughness
properties can be achieved, provided these fillers have

a specific average particle size.

The ternary conpositions used in Exanples 7, 9, 11 and
16, which contain a POM a thernoplastic polyurethane
and carbon bl ack, are thus basically conpositions
havi ng good toughness properties. The fact that they
contai n carbon black cannot be interpreted as pointing
at el ectroconductive properties, which neans that D 1
by itself cannot assist the skilled person in the
search of a solution of the above defined problem

5.2 D2 is precisely concerned with a type of carbon bl ack
filler which, while conferring extremely high
antistatic and el ectroconductive performance to
pol yners, overcones the problem of the deterioration of

t he mechani cal properties.

5.2.1 This filler, named KETJEN BLACK EC- 600 JD, has a
surface area BET (N,) of 1250 nf/g and a pore vol ume
( DBP- absor ption) of 495 cni/ 100 g (page 1, Table 1) and
corresponds to the carbon black particularly
recommended in the application in suit (conpare
colum 6, lines 5 to 8; colum 10, Table 2). Its
properties are said to diverge considerably fromthose
of conventional electroconductive blacks; in

particular, its performance as an el ectroconductive

0796. D U
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filler is so high that only a fraction of the amunt of
carbon black is needed to reach a certain |evel of
conductivity as conpared to other carbon blacks. This
of fers consi derabl e advantages in those areas where the
physi cal properties of the base polyner, in particular
t he i npact strength, should be affected as little as
possi bl e by the introduction of carbon black (page 1,
par agraph "I ntroduction"; page 5, paragraph "Mechani cal
properties and fl ow behaviour"). These advant ages may
be observed with both highly crystalline and anor phous
base polyners, e.g. with thernoplastis, rubbers and

t hernosetting resins (page 1, paragraph "Introduction”;
page 2, paragraph "El ectroconductive performance" | ast
line).

The argunent by the Appellant that the disclosure of

D 1 concerning the upper limt of the size of the
filler would be regarded by a skilled person as a

di sincentive to the use of carbon bl ack having an
average particle size higher than 10 umin POM based
conpositions cannot be accepted, for the teachi ngs of
D1 and D2 are not contradictory. On the contrary, the
authors of D2 were well aware of the general

detrinmental effect on inpact strength of carbon bl ack,
which is on line with the specific teaching of D 1, but
found that the | ower |oadings of KETJEN BLACK EC- 600 JD
which are required to achi eve the sane |evel of

el ectroconductivity allow a better preservation of the
original mechanical properties of the base polyner. As
stated above, this effect is described in general terns
and woul d thus be expected to occur to the sane extent
wi th POM based conpositions.
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For this reason, the prom sing teaching of D2 would
clearly outweigh the specific disclosure of D1 and
provi de an incentive to use KETJEN BLACK EC-600 JD in
POM conpositions in order to ensure a desirable

conbi nati on of el ectroconductive properties and i npact

strength properties.

It follows that the clained subject-matter is obvious
having regard to the teaching of D1 and D2 and does
not, therefore, involve any inventive step (Article 56
EPC) .

Caim1l of the main request not being allowable, the
sane applies to CQaim1l1 of the auxiliary requests
drafted respectively as a conposition claim (first
auxiliary request), as a nethod claim (second and third
auxiliary requests) or as a use claim (fourth auxiliary
request), all directed to or involving the use of a POV
based conposition conprising an el astoneric

pol yur et hane and a specific carbon bl ack.

The sanme considerations also apply to the dependent and
i ndependent cl ains of the various requests which are
all directed to preferred conpositions or nethods based

on the sane non-inventive concept.

It follows that all the requests have to be rejected
for non-conpliance with the requirenents of Article 56
EPC.



For these reasons it

The appeal is dism ssed.

The Registrar:

E. Gorgnmaier

0796. D

I s deci ded that:

The Chai r man:

C. CGérardin
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