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Summary of Facts and Subm ssi ons
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The appel l ant (patent proprietor) has | odged an appeal
agai nst the decision of the opposition division dated
12 March 2001 revoki ng European patent No. 0O 688 470
(based on European application No. 94909274.6). The
notice of appeal was filed on 23 April 2001 and the
appeal fee was paid on the sane date, and the statenent
of grounds of appeal was received on 14 July 2001.

The opposition filed by the respondent (opponent)

agai nst the patent as a whol e was based on the grounds

of lack of novelty and of inventive step (Article 100(a)
EPC) and on the ground of insufficiency of disclosure
(Article 100(b) EPC).

During the appeal proceedings the respondent w thdrew
its opposition by letter dated 30 August 2002.

In the decision under appeal the opposition division
referred inter alia to the foll ow ng docunents:

D1: WO A-94 11910,

D5: EP-A-0 390 677,

D6: "Effect of coprecipitated nmetal ions on the
el ectrochem stry of nickel hydroxide thin fil ns:
Cyclic voltametry in 1 MKOH' by D. A Corrigan
et al.; Journal of the Electrochem cal Society,
Vol . 136 (1989), US; pages 723 to 728, and

D7: "Sone effects of cobalt hydroxi de upon the
el ectrochem cal behavi our of nickel hydroxide
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el ectrodes” by R D. Arnstrong et al.; Journal of
Power Sources, Vol. 25 (1989), CH pages 89 to 97,

and held that the subject-matter of the anended claim1l
then on file was novel but did not involve an inventive
step (Article 100(a) together with Articles 52(1) and
56 EPC).

Oral proceedings were held before the Board on
21 Cctober 2004 in the presence of the appellant.

The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained in
anended formon the basis of clains 1 to 5 and
description pages 7 to 12 filed during the oral
proceedi ngs together with description pages 2 to 6 and
13 and Figures 1 to 5 of the patent as granted.

At the end of the oral proceedings the Board gave its

deci si on.

Claim 1 according to the request of the appellant reads
as follows:

"A high capacity, long cycle life positive el ectrode
for use in an al kaline rechargeabl e el ectrochem ca

cell conpri sing:

a solid solution nickel hydroxide material having a

mul ti phase structure, having mcrocrystalline and/or
anor phous structure, that conprises at |east one

pol ycrystal line g phase with at | east one chem cal

nodi fier, the g phase having a 2% oxidation state and a
3,5 or greater oxidation state depending on the state
of charge, and
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at least three conpositional nodifiers incorporated
into said solid solution to disrupt the formation of

| arge crystallites, and to pronote said multiphase
structure,

the chem cal nodifier being incorporated non-
substitutionally around plates of the nickel hydroxide

material ."

Dependent clainms 2 to 5 all refer back to claim 1.

The argunents of the appellant in support of its
requests can be sunmarised as foll ows:

The prior art discloses solid solution nickel hydroxide
mat eri al s having a nultiphase structure conprising ¢
phase; however, the g phase of the prior art is not
stabl e and causes a drastic decrease in the capacity
with cycle life (Figure 5 of the patent) and for this
reason the g phase was seen in the prior art as
detrinmental to the performance of the el ectrode
material. The inventors, however, have realized that
conpositional nodifiers can be incorporated so as to
pronote the multi phase structure and inhibit formation
of large crystallites; in this way, by inducing
mcrocrystallinity and by stabilising the capacity-

i nproving g phase, swelling is inhibited and the cycle
life is increased while maintaining the high initial
capacity upon el ectrochem cal cycling. Al though this
effect can be achieved with only one conpositional

nodi fier, the effect can be nore efficiently and easily
achi eved when at |east three conpositional nodifiers

are used.
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The prior art fails to teach towards small crystallites
to solve the problem of avoiding swelling and

mai ntaining a high capacity through a |onger cycle life,
it even fails to disclose electrode materials with a
hi gh capacity and a long cycle life in presence of the

g phase.

During the oral proceedings the appellant presented
experinmental evidence of the el ectrochem cal
performances, and in particular of the inproved

evol ution of the capacity throughout the cycle |ife of
the electrode materials according to the invention.

Reasons for the Decision

2540.D

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

Procedural issues

Since the appeal is against the revocation of the
patent by the opposition division, the wthdrawal of

t he opposition during the appeal proceedi ngs has no
direct procedural significance other than the fact that
the former opponent is - as far as the substantive

i ssues are concerned - no |longer considered as party to
t he proceedi ngs (see "Case Law of the Boards of Appeal”
4'" ed. 2001, EPO, chapter VII|, section D-11.2). The
Board nmust therefore decide on the allowability of the
pendi ng appeal on the basis of the appellant's requests,
i.e. it nmust exam ne the substance of the contested
deci sion and assess whet her the patent as anended
satisfies the requirenments of the EPC and in particul ar
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whet her the grounds for opposition initially invoked by
t he then opponent woul d prejudice the nmai ntenance of
the patent in anended form |In carrying out this

exam nation the Board has to consider the appeal on its
own nerits and - notw thstanding the fact that the
respondent no | onger supports its case - may of its own
notion (Article 114(1) EPC) and within the limts

i nposed by consi derations of procedural expediency,

al so consider the subm ssions nmade by the forner
respondent before the opposition was w t hdrawn.

Amendnents to the patent

The Board is satisfied that the amendnents brought to

t he patent docunents according to the present request
of the appellant comply wth the formal requirenments of
the EPC. The Board notes in particular that present
claim1l1 essentially corresponds, except for the
deletion in the claimof the chem cal and conpositional
nodi fiers listed in dependent clains 2 and 4 as granted,
to the anended claim1 on which the decision is based
and that the opposition division already found that the
|atter claimsatisfied the requirenents of

Articles 123(2) and (3) EPC. Furthernore, the set of
dependent clains and the description as granted have
been brought into conformty wth the invention as
defined in present claiml1l (Article 84 EPC and

Rul e 27(1) EPCQ).

Prior art
Docunent D1, published on 26 May 1994 and cl ai m ng

priority date of 12 Novenmber 1992, discloses a positive
el ectrode for use in alkaline cells conprising a
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di sordered nul ti phase nickel hydroxide host matrix
(abstract). At least one nodifier, preferably three of
them are incorporated into the host matrix for
tailoring the chem cal and the structural order of the
mat eri al and i nproving the el ectrochem cal

char gi ng/ di scharging efficiency and the storage
capacity (page 26, line 32 to page 27, line 10).

Docunment D5 di scl oses a nickel hydroxide positive

el ectrode material for electrochemcal cells (abstract).
The docunent proposes the use of the el ectrochem cal
cycling between the a and the g phases to reduce

swel ling and teaches the incorporation of cobalt in
order to stabilise the a-phase (colum 1, line 24 to
colum 2, line 19 and Exanple 4). The docunent reports

a good capacity performance throughout a cycle |ife of
about 100 cycles (colum 7, lines 37 to 43, and

Exanple 7 together with Figure 6).

Docunment D6 describes the effects of co-precipitated
nmetal ions on the electrochem stry, and in particular
on the redox reaction (paragraphs bridging pages 726
and 727 and the Bode di agram on page 727) of nickel
hydroxi de thin filns (abstract and Table 1), and

di scusses the use of the netals as an alternative to
cobalt as an additive in nickel hydroxide battery

el ectrode materials (first paragraph on page 723).

Docunent D7 anal yses the effects of cobalt addition on

t he nmorphol ogy (Figure 3) and on the capacity (Figure 2)
of nickel hydroxide electrode materials and descri bes
the stabilising effect of cobalt on the redox process

bet ween the a and g phases (abstract together with
sections "Discussion” and "Concl usi ons").
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G ounds for opposition under Article 100(a) EPC

Novel ty

In its decision the opposition division held that the
subject-matter of claim1l then on file was novel over
the disclosure of the prior art cited in the decision.
The opposition division held in particular that none of
docunents D5 to D7 discloses the use of at |east three
conpositional nodifiers. This feature is also recited
in present claim1 and the Board adheres to the view of
the opposition division that the feature is not

antici pated by the disclosure of any of documents D5,
D6 and Drv.

As regards docunment D1 which constitutes state of the
art within the nmeaning of Article 54(3) EPC with regard
to the patent in suit claimng a priority of 8 March
1993, this docunent nentions the incorporation of three
nodi fiers into a nickel hydroxide host matrix el ectrode
material (point 4.1 above). However, the docunent fails
to differentiate between the incorporation of nodifiers
as chem cal and as conpositional nodifiers within the
meani ng of the present invention. Accordingly, the
docunent does not anticipate the structural and the
functional features required by the clainmed subject-
matter and relating to the incorporation of at |east
one chem cal nodifier and at |east three conpositional
nodi fiers as cl ai med and consequently the subject-
matter of claiml is also novel over the disclosure of
docunent D1 (Articles 52(1) and 54(3) EPC)
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The Board concludes that the subject-matter of present
claim11 is novel over the disclosure of the prior art
consi dered by the opposition division (Articles 52(1)
together with 54(2) and (3) EPC). The same concl usion
applies to claims 2 to 5 by virtue of their dependence
on claim 1.

| nventive step

In its decision the opposition division also held that
the feature referred to in point 5.1 above relating to
the use of at |east three conpositional nodifiers was
the single feature distinguishing the clainmed subject-
matter fromthe disclosure of each of docunents D5 to
D7 which were regarded by the opposition division as
constituting alternative closest states of the art. The
opposition division further held that there was no

evi dence that any conbination of three conpositional
nodi fiers incorporated into the solid solution materi al
at unspecified concentrations would achi eve an

i mprovenent over the material of any of docunents D5 to
D7 and that for this reason the distinguishing feature
was obvi ous. The opposition division concluded on the
basis of these findings that the clai med-subject matter

did not involve an inventive step.

The Board, however, cannot follow the opposition
division's reasoning in this respect. Caim1l does not
only require that at |east three conpositiona

nodi fiers are incorporated into the solid solution of
the el ectrode material, but also specifies that the
conpositional nodifiers are incorporated into the
material "to disrupt the formation of |arge
crystallites, and to pronote said nultiphase structure".
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Thi s expression does not nerely specify a desirable
technical effect or a non-limting intended purpose of
the nodifiers as appears to have been inplicitly
assunmed by the opposition division, but defines in
functional ternms a further limting technical feature
of the conpositional nodifiers, nanely that the
conpositional nodifiers are so incorporated into the
solid solution that they achieve disruption in the
formation of large crystallites and pronotion of the

mul ti phase structure.

In addition, although - as correctly held by the
opposi tion division - docunents D5 to D7 disclose the
i ncorporation of one conpositional nodifier into the
material, there are no technical argunents or
supporting evidence on file that would indicate that
t he conpositional nodifiers are incorporated into the
materials of docunents D5 to D7 so as to achieve the
functional features recited in the claim i.e.

di srupting the formation of large crystallites and
pronoting the nulti phase structure. Accordingly, in the
absence of argunments or evidence to the contrary, the
Board concl udes that the aforenentioned functional
feature constitutes an additional technical feature
di stingui shing the claimed subject-matter over the

di scl osure of each of docunents D5, D6 and Drv.

According to the subm ssions of the appellant and the
evi dence presented by the appellant during the oral
proceedi ngs (see point V above), the g phase structure
of the nickel hydroxide materials of the prior art

i nproves the capacity of the electrodes at the expense
of a decrease in cycle life, and the invention proposes

maki ng use of the beneficial effect of the g phase on
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the capacity while at the same tinme incorporating
nodifiers to increase the operational |ifespan by

m ni m zing swel ling.

Accordi ngly, the distinguishing structural and
functional features identified above reduce swelling
and achi eve the technical effect of maintaining the
initial high capacity throughout a |onger cycle life.

Consequently, the technical problem solved by the
clainmed el ectrode, and nore particularly by the

di stingui shing structural and functional features
identified in point 5.2.2 above, over the el ectrode
di scl osed in any of docunments D5 to D7 can be seen in
t he i nprovenment of the electrochem cal cycle life of
the electrode material while maintaining a high
capacity throughout the operational cycle life of the
el ectrode.

However, none of the docunents cited in the decision
suggests the solution clainmed in the patent in suit. In
particul ar, docunent D5 addresses the probl ens of
achieving a high capacity upon cycling and reduci ng
swelling but only focuses on the incorporation of a
singl e conpositional nodifier during the production of
the material in order to obtain a stable a-phase
structure (point 4.2 above) and therefore fails to
teach or to suggest the structural and the functional
di stinguishing features identified above. Docunents D6
and D7 are silent as to the technical problem

formul ated above and nore particularly are silent as
regards the problens of swelling and the

el ectrochem cal cycling lifespan of the el ectrode
material (points 4.3 and 4.4 above). In addition,
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docunent D6 (page 727, second colum, third paragraph)
and the patent specification as granted (page 7,

lines 7 to 40) refer to the sinultaneous use of two (Cd
and Co) and three nodifiers (Zn, Cd and Co),
respectively, in nickel hydroxide materials of the
prior art; however, there is no correspondi ng teaching
that the nodifiers are incorporated into the materi al
so as to achieve the functional features required by
the clai ned subject-matter

Thus, none of the docunents teaches or suggests the

i ncorporation of at |east three conpositional nodifiers
so as to disrupt the formation of large crystallites
and to pronote the nultiphase structure as clai ned.

Having regard to the above, the prior art considered by
the opposition division in its decision does not render
obvi ous the subject-matter of claim1l, nor that of
claims 2 to 5 appendant thereto, within the nmeaning of
Article 56 EPC.

G ounds for opposition under Article 100(b) EPC

The opposition division confined the reasons for the
decision to the issues addressed under the grounds for
opposi tion of lack of novelty and of inventive step
(Article 100(a) EPC) and, in view of its negative view
on the latter ground, the opposition division did not
address in the decision the ground for opposition under
Article 100(b) EPC. However, in view of the fact that

t he opposition has been wi thdrawn by the respondent,
the Board, in the exercise of its discretion under
Article 111(1) EPC, second sentence and in order to

avoi d further unnecessary del ays, saw no reason to
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remt the case to the opposition division to exam ne
t he opposition ground under Article 100(b) EPC.

The Board has considered the issues addressed during
t he proceedi ngs under Article 100(b) EPC (see points |
and 2 above) and has concluded that the patent as
anmended satisfies the requirenments of sufficiency of
di scl osure set forth in Articles 100(b) and 83 EPC.

In particular, although the patent specification
contains no explicit exanple of the clainmed subject-
matter involving the use of at |east three
conpositional nodifiers, the patent specification
contains lists of nodifiers (page 9, lines 1 to 4) and
exanpl es of incorporation of one conpositional nodifier
that disrupts the formation of large crystallites and
pronotes the multiphase structure, and this information
woul d in the Board' s view enable the skilled person to
carry out the invention as clained.

Furthernore, both claim 1l and the description of the
patent as granted (see page 7, lines 53 and 54, page 8,
line 57 to page 9, line 14, and page 9, lines 50 to 55)
define the structural and functional features

di stingui shing the conpositional and the chem cal

nodi fiers fromeach other, and the description of the
patent contains instructions as how to substitutionally
and non-substitutionally incorporate nodifiers into the
solid solution of the electrode material (page 9,

lines 15 to 18, page 9, line 56 to page 10, line 9,
page 10, lines 23 to 39, and page 11, lines 3 to 7).

In addition, although the expression "the g phase having
a 2" oxidation state and a 3,5 or greater oxidation
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state" in present claim1 is - as acknow edged by the
appel  ant during the proceedings - not fully congruent
with the standard term nol ogy used in the technical
field, the skilled person would understand in the
context of the patent the actual technical neaning of

t he expression, especially in view of the description
in the patent specification of the | ower and the higher
oxi dation states of the nickel hydroxide materi al

(page 6, lines 22 to 53, page 10, lines 19 to 24, and
exanples 1 to 3 together with Tables 1 and 2) and the
characterisation of the b and the g phases in terns of
the X-ray diffraction lines in Figures 3 and 4 of the
pat ent. Consequently the aforenenti oned expressi on does
not, in the Board's view, affect the reproducibility of

the i nventi on.

The Board is therefore satisfied that the patent as
anmended according to the appellant's request and the
invention to which it relates neet the requirenments of
the EPC. Accordingly, the contested decision is to be
set aside and the patent naintained in amended form
(Article 102(3) EPC).
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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 as amended on the basis of
the foll ow ng docunents:

- clainms: clains 1 to 5 as filed during the oral
proceedi ngs on 21 Cctober 2004,

- description: pages 2 to 6 and 13 of the patent as
granted and pages 7 to 12 as filed during the oral
proceedi ngs on 21 Cctober 2004, and

- drawings: Figures 1 to 5 of the patent as granted.

The Regi strar: The Chai r man:

P. Martorana A. G Klein
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