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Summary of Facts and Submn ssions

1746.D

The present appeal is against the decision of the

exam ning division to refuse European patent
application 96 924 524.0 for lack of an inventive step.
Ref erence was nade to the follow ng prior art
docunent s:

D1: US-A-5 368 959

D2: US-A-4 772 517

D3: US-A-4 540 641

D4: US-A-5 478 668

The exam ning division held that the cl ai ned subj ect -
matter differed fromwhat is disclosed in D2 or D3
substantially only in that the current collectors on
both the anode and cat hode side have the descri bed
structure (i.e. netallic elenents coated with
conducti ve pol yneric conposition). However, this choice
was obvious for a person skilled in the art.

In the witten statenent setting out the grounds for
appeal , the appellant requested that the decision of

t he exam ning division be set aside and that a patent
be granted on the basis of a set of anmended clains 1 to
21. The independent clains read as fol |l ows:

"1. A nethod of making a | ow internal resistance
battery conprising positive and negative el ectrode
nmenbers havi ng a separator nenber disposed therebetween
and respective current collector nenbers in contact
therewi th
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characterized in that

said collector nenbers conprise netallic current

coll ector elenents and, prior to said collector nenbers

bei ng bonded directly to said el ectrode nenbers,

a) the surfaces of said collector elenents are
cl eaned of insulative materials; and

b) said cleaned collector elenents are coated with an
adherent electrically-conductive pol yol efi n-based
pol ymeri c conposition.”

"4. A nmethod of naking a rechargeable battery which
conprises arrangi ng positive and negative el ectrode
body nenbers with a separator nenber di sposed
t her ebet ween, each of said el ectrode and separat or
nmenbers conprising a flexible, polyneric film
conposition including a conpati bl e plasticizer
therefor; arrangi ng respective flexible
el ectrically-conductive current collector nenbers in
contact with said el ectrode nenbers; and bondi hg each
said nmenber to contiguous nenbers to forma unitary
flexible lam nate battery structure
characterized in that
said collector nenbers conprise netallic current
col l ector elenents and prior to arranging said
col | ector nenbers such that they are bonded directly to
sai d el ectrode nenbers,
a) the surfaces of said collector elenents are
cl eaned of insulative materials; and
b) said cleaned collector elenents are coated with an
adherent el ectrically-conductive polyol efin-based
pol yneric conposition."”

"12. A low internal resistance rechargeable battery
conprising positive and negative el ectrode body nenbers
W th a separator nenber disposed therebetween, each of



1746.D

- 3 - T 0525/ 01

said el ectrode and separator nenbers conprising a

flexible, polyneric filmconposition, and respective

flexible electrically-conductive current coll ector

menbers bonded directly to said el ectrode nenbers, each

sai d nmenber being bonded to contiguous nenbers to form

a unitary flexible amnate battery structure

characterized in that

a) said collector nenbers conprise netallic current
col l ector elenents the surfaces of which have been
cl eaned of insulative materials; and

b) said cleaned collector elenents are coated with an
adherent electrically-conductive pol yol efi n-based
pol ynmeric conposition, to effectuate bonding
directly to an el ectrode.”

The argunents of the appellant can be sunmari sed as
fol | ows:

The probl em sol ved by the present invention is to
reduce the internal resistance factor of a battery by
preventing the formation of nmetallic oxides on the
surfaces of the current collectors, as well as the

i nsulating effect of electrolyte solution wetting the
el ectrode/coll ector interface. This problemis solved
by cl eaning the surfaces of the collector elenents of
i nsul ative oxi des and by coating the cleaned coll ector
el ements wth an adherent conductive polyneric

conposi tion.

D2 di scl oses a conposite el ectrode whose active

el ectrode material contains an electrochemcally

oxi di sabl e and/ or reduci bl e polyner and a conductor
(alum nium bonded to it by neans of an adhesive | ayer
(pol yi sobutyl ene conposition) containing finely divided
conducti ve substances (carbon black or graphite
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filler). The adhesive layer of D2 has not for object to
prevent the formation of insulating oxides on the
conductor elenent but to create a strong bond between

t he conductor and the active el ectrode material which
is a polyner. In the present invention the polyneric
coating has not for object to bond a netal collector

el ement to an active electrode material. Therefore the
structure of the D2 device is not the sane as that of
the present invention. The invention requires a current
coll ector having a polyneric coating. D2 requires a
doped pol yi sobutyl ene "paste" which is not part of the
i nvention. Furthernore, there is nothing in D2 about
the use of the coated netallic collector elenment for
bot h the anode and cat hode.

D3 relates to an el ectrochem cal cell in which a

cat hode current collector is in contact wwth a
reduci bl e cathode naterial dissolved in an electrolytic
sol ution. Although the cathode current collector

i ncludes a polynmer which may be in the formof a thin
filmadherent to a conductive substrate, this filmis
different fromthe one of the present invention which
Is coated on a cl eaned collector elenent bonded to an
el ectrode nenber. The fil mhas not for object to
prevent the formation of insulating netallic oxides and
to avoid the insulating effect of electrolyte solution
wetting the electrode/collector interfaces, since in D3
the cathode material is dissolved in the electrol yte
and there are no such interfaces.

In an annex to the summons to oral proceedi ngs
requested by the appellant, the board introduced the
follow ng prior art docunent cited at page 8, |ine 29
of the present application into the procedure:
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D5: US-A-5 470 357

In a provisional opinion the board argued that the
subject-matter of the independent clains | acked an
i nventive step

Wth his letter dated 4 June 2002 the appel | ant
informed the board that he did not wish to attend the
oral proceedings. He provided no further argunents in
response to the provisional opinion of the board.

The oral proceedings before the board took place on

3 July 2002 in the absence of the appellant. At the end
of the oral proceedi ngs the decision of the board was
gi ven.

Reasons for the Decision

1. Adm ssibility of the appea

The appeal conplies with the provisions of Articles 106
to 108 and Rules 1(1) and 64(b) EPC and is therefore
adm ssi bl e.

2. I nventive step
2.1 Docunent D5, see Figure 1 with the associated
description and colum 2, lines 1 to 28, discloses a

met hod of making a low internal resistance battery
conprising positive (17) and negative (13) el ectrode
menbers havi ng a separator nenber (15) disposed

t her ebet ween and respective current collector nenbers
(19, 11) in contact therewith, wherein said collector
nmenbers conprise netallic current collector elenents

1746.D Y A
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and, prior to said collector nenbers being bonded
directly to said el ectrode nenbers,

a) the surfaces of said collector elenents are cl eaned
of insulative materials (see colum 7, lines 23 to 29);
and

b) said cleaned collector elenents are coated with an
adherent el ectrically-conductive polyneric conposition
(VdF: HFP copol yner) .

The subject-matter of claiml1l differs fromthis prior
art in that the polyneric conposition is polyol efin-
based. This solves the problem of increased resistance
bet ween el ectrode and collector foil due to degradation
by el ectrol yte sol utions, see present application,

page 9, lines 4 to 10.

This problemis al so addressed in docunent D2, see
colum 1, lines 59 to 63, disclosing a nethod of naking
a conposite electrode for a battery, in which a cl eaned
metallic current collector elenent (alum num sheet) is
coated with a pol yol efi n-based pol yneric conposition
(by applying a solution of polyisobutylene to the

al um ni um sheet and evaporating the solvent), whereby a
current collector nenber is obtained, and this current
col l ector nenber is bonded directly (by neans of gentle
pressure) to an el ectrode nenber (polypyrrole film,
see colum 5, lines 24 to 35, and colum 6, lines 28 to
34.

Therefore it was obvious for a person skilled in the

art to use the polyol efin-based conposition disclosed
in D2 in the nmethod known from D5 and thus arrive at

the subject-matter of claiml.

Anot her approach would be to start from docunent D2



1746.D

- 7 - T 0525/ 01

when considering inventive step.

The conposite electrode described in D2 is for use in
el ectrochemcal cells. i.e. in batteries, see colum 1,
lines 4 to 13. Therefore such a conposite el ectrode can
correspond to the el ectrode nenbers and respective
current collector nenbers defined in claim11. Hence,

D2, see colum 5, lines 24 to 35 (Exanple 2), discloses
a nmethod in which a netallic current collector el enent
(al um num sheet) is cleaned (of insulative oxides,
which is inplicit in the context), the cleaned netallic
current collector element is coated with a pol yol efin-
based pol yneric conposition (by applying a solution of
pol yi sobutylen to the al um ni um sheet and evaporati ng
the solvent), whereby a current collector nenber is
obt ai ned, and this current collector nenber is bonded
directly (by means of gentle pressure) to an el ectrode
nmenber (polypyrrole film.

Havi ng regard to the intended use of the conposite

el ectrode for a battery, D2 also discloses a nethod of
maki ng a battery having positive and negative

el ectrodes and a separator nenber therebetween.

D2 | eaves the choice to the skilled person to enpl oy
the conposite el ectrode for one of the el ectrodes only
(cathode, see columm 1, lines 17 to 34) or for both

el ectrodes (see colum 1, lines 59 to 63, and colum 2,
lines 24 to 27). According to present claim1l, coated
current collector elenents are used for both negative
and positive electrodes. However, this choice, if not
known from D2, in any case was obvious for a person
skilled in the art, since batteries enploying polyneric
active materials for positive (17) and negative

el ectrodes (13) are known in the art, see D4, Figure 1
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and colum 4, lines 54 to 67, or D5, Figure 1 and
colum 3, lines 23 to 39.

2.3 The nethod according to claim4 which in addition to
claim1 specifies the battery being rechargeabl e and
the el ectrode and separator nenbers conprising a
flexible, polynmeric filmconposition including a
conpati ble plasticiser, again differs fromwhat is
di sclosed in D5 by the polyneric conposition being
pol yol ef i n-based. However, this selection was obvious
in view of D2 for the reasons given in item 2.1 above.

2.4 As claim12 is not directed to a nethod, but to a
device (battery), the feature "the surfaces of which
have been cl eaned of insulative materials" is
understood as "the surface of which is free of
insulative materials to a degree as obtai nabl e by
cleaning”". It is concluded that the subject-matter of
claim 12 was obvious fromD2 and D5 for the reasons
given in item 2.2 above.

2.5 No argunents of the appellant responsive to the above
reasoni ng which was included in the annex to the
summons of the oral proceedings are avail abl e.

2.6 Accordi ngly, the application does not neet the
requi renents of Article 52(1) EPC because the subject-

matter of clains 1, 4 and 12 does not involve an
inventive step in the sense of Article 56 EPC

Or der

For these reasons it is decided that:
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The appeal is dism ssed.

The Registry: The Chai r man:

P. Martorana B. Schachenmann
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