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Summary of Facts and Submissions
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The Appel |l ant (Opponent) | odged an appeal against the
interlocutory decision of the Opposition Division of
14 July 1993, by which the European Patent

No. O 207 586 (European patent application

No. 86 302 336.2) was mmintained in anmended form

The opposition was based on Article 100(a) and 100(b)
EPC, and was supported by the docunents including:

Dl: US-A-4 425 380

D2: DE-C-2 550 598

D3: DE-C-3 110 415.

The Opposition Division held that the aqueous al kal i ne
liquid permanganate solution clainmed according to the
first subsidiary request submtted by the Respondent
(Patentee) with its letter dated 4 April 1993, was
novel and involved an inventive step. In particular
with respect to inventive step, the Qpposition D vision
held that the cited prior art taught away from etching
resi nous substrates with al kaline solutions saturated
by K-, Rb- or Cs- permanganate whil e having excess of
MhQ,” in solution in order to inprove the etch rates and
to sinplify the renoval of manganese deposits fromthe
substrate.

Claim 1 according to the first subsidiary request reads
as follows:

1. An aqueous, alkaline |iquid permanganate
sol ution contai ni ng sodi um per manganate and sodi um



VI .

- 2 - T 0821/93

hydr oxi de, which is nade by adding to water 50 to

400 g/1 of sodi um per manganat e, sodi um hydroxide in an
anount sufficient to provide 1 to 4 nole/l of OH and
0.1 to 3.0 noles per nole of permanganate in sol ution
of a co-ion for MOy selected fromK’, Cs*, Rb* and

m xtures thereof, the solution being artificially

mai ntai ned at the point of saturation of potassium
cesi um or rubi di um permanganat e whil e havi ng excess
MO, in sol ution.

Enclosed with its notice of appeal, the Appellant
subm tted four further docunents

D4: EP-B-0 137 981

D5: GB-A-2 083 081

D6: US-A-3 957 059

D7: US-A-3 625 351

Oral proceedings were held before the Board of Appeal
on 15 Septenber 1998.

The Appellant argued in its witten subm ssions that,
in the present case, it was not adequate to formnul ate
claim1l1l as a "product-by-process” claim having in mnd
the Cuidelines for Substantive Exam nation, ClI1-4.7b.
The cl ai ned permanganate sol ution coul d be

unanbi guously defined by its conponents and the

el enental ranges thereof. The anmended claim 1 was not
clear with respect to the technical feature to
"maintain the solution artificially at the point of
saturation of K-, Cs- or Rb-permanganate” as to whether
the solution was saturated either at roomtenperature

2444.D
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or at the working tenperature (about 77°C), or if the
saturation status was always given. In the oral
proceedi ngs, the Appellant argued that a honpbgeneous
solution in general did not include a precipitate (of
the co-ion conpound, e.g. KW(Q) which in the clainmed
sol ution appeared to be indispensable to guarantee the
saturation status. However, claim1l of the disputed
patent did not nmention the presence of such a
"precipitate”. The anended claim 1, therefore, did not
conprise all the essential features necessary to define
the clainmed solution and hence failed to neet the
requi renents of Article 84 EPC

Claim1 was objectionable under Article 123(2) EPC
because there was no basis in the original disclosure
for the m nimum content of 50 g/I NawvhQ

2444.D Y A
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Mor eover, the subject matter of the patent as defined
in anmended claim1 did not involve an inventive step in
the Iight of the technical disclosure of docunent D1 or
D4 in conmbination with the general know edge of a

chem st. Gven that the etch rates of permanganate
solutions were known to be strongly dependent upon the
MO, concentration in the solution, it was obvious for
a skilled person to increase the concentration of MO, -
ions in the solution, possibly up to the maxi mum
concentration i.e. the saturation point, if the etching
efficiency of the solution should be inproved. To this
end, permanganate ions could be supplied to the
solution in the formof KWhQ, or NavnQ,, both conponents
bei ng equi val ent and preferred because of ready

avai lability at reasonabl e cost and good solubility.
KMhQ, or NaMhQ, were found to be favourably present in a
concentration varying from10 to 100 g/l (cf. D4,

page 4, lines 9 to 12). As regards the second probl em
to be solved by the clainmed permanganate solution, i.e.
the renovability of manganese deposits formed during
etching, test results presented in annex 1 to the
letter dated 8 Novenmber 1993, showed no significant

di stinction between saturated and non-saturated

per manganat e sol utions. The requirenment of a
"permanganate solution saturated with a co-ion" nerely
represented a technical feature which was arbitrarily
chosen wi thout exhibiting a reproduci ble effect which
could justify an inventive step.

The Respondent argued as foll ows:
The subject matter of the anended claim1 was clearly
defined and supported by the application as originally

filed. The product-by-process term nol ogy was
adm ssi bl e since the conposition of the solution was

2444.D
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conplicated due to the possible presence of numerous
different ionic species and degrees of ionisation and
oxi dation states varying with tenperature. Wth respect
to the objection under Article 123(2) EPC, reference
was nmade to exanples 5 to 7 in Table 2 where the

m ni mum content of 50 g/l of sodium pernmanganate was
di scl osed. Furthernore, the clained subject matter of
anended claim 1l was novel and involved an inventive
step, since nobody had cone up with the idea of
enhancing the etch rates of sodi um per nmanganate by
addi ng co-ions e.g. in the formof potassium

per manganate up to the saturation point.

VIIl. The Appellant requested that the decision under appeal
be set aside and the patent be revoked.

The Respondent requested that the appeal be dism ssed
and the patent be maintai ned according to the docunents
on whi ch the decision under appeal was based, provided
that Figure 2 be replaced by Figure 2 presented at the
oral proceedings.

Reasons for the Decision

1. The appeal is adm ssible.
2. Amendments
2.1 As is apparent fromthe application as filed, the

opposed patent is concerned with "aqueous" al kaline
solutions conprising water, alkali netal hydroxide,
sodi um per manganate and a co-ion (cf. the patent
application as filed, claim1l1, page 10, second

par agr aph). Consequently, the clainmed solutionis

2444.D Y A
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prepared by conbining iIn water the conponents
enunerated in claiml1l. Contrary to the Appellant's
view, the definition "adding to water X g/l of

component A" in claim1 does not nean "X grams of A per
litre of water". This interpretation of claiml is

corroborated by the statenent on page 14 of the
description as filed according to which the term
"grans/litre" refers to the anbunt of the particul ar
conponent which is in solution at roomtenperature. As
regards the m ni num content of 50 g/I NawnhQ,, a clear
general basis for this figure is given in exanples 5 to
7 of Table 2, where 50 g/|I NaWhQ, is conbined with three
different anounts of KWhQO,. The Board is, therefore,
satisfied that anended claim 1l conplies with the
requirenents of Article 123(2) and (3) EPC.

Turning to the "product-by-process claim1" objected to
by the Appellant, it is known to a chem st that

per manganate stability varies with the concentration of
hydroxide ions in the solution (see for instance D4,
page 4, line 3). Nunmerous different ionic species with
varyi ng oxidation |levels of nmanganese may be present in
t he clained solution. The clainmed solution is,

t herefore, not unanbi guously defined by its
conposition. On the other hand, the present wording of
claiml gives the clear instruction to maintain the
solution (always) at the saturation point of the co-
ions. Gven this situation, the product-by-process
termnology of claiml is appropriate in the present
case and in alignment with the practice of the EPO as
reflected in the Guidelines Cll1-4.7b, according to

whi ch product-by-process clainms are adm ssible if they
fulfil the requirenents for patentability.

Claimlis directed to a solution artificially

2444.D Y A
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maintained at the saturation point of KWMhQ, CsWh(Q, or
RovnO, wi t hout specifying a particular tenperature. This
inplies that at any tenperature, e.g. the processing

tenperature (of about 77°C) or at roomtenperature, the
solution has to be saturated. According to the
description of the application as filed, page 12,
paragraph 1, the saturated state is acconplished by
adding K, Rb" or Cs" ion or a mxture thereof to an
aqueous solution of NaMhO, within specific anobunts. The
co-ion can be added e.g. in the formof a liquid up to
the saturation point or, alternatively, a co-ion
precipitate is present to act as a "reservoir", a
situation well known to the chem st as saturation

Consequently, all the amendnents nade to claim1l as
granted fulfil the requirenents of Article 84 EPC

Cited prior art

Enclosed with its statenment of grounds, the Appell ant
subm tted four new docunents D4 to D7 which are |ate
filed in the nmeaning of Article 114(2) EPC. G ven that
docunents D5 and D6 relate to solutions exhibiting a
conposition different fromthat clained and which are
not even renotely concerned with the technical field to
whi ch the opposed patent bel ongs, these docunents are
di sregar ded.

Novelty

None of the cited docunents specifically discloses an
aqueous al kal i ne hydroxi de - sodi um per manganat e
solution artificially maintained at the saturation
poi nt of KWhQ,, CsMhQ, or ROMnQ,. This technical feature
was neither explicitly nor inplicitly disclosed in any

2444.D Y A
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of the exanples of the cited prior art. This fact was
no | onger disputed at the oral proceedings.

Inventive step

Cl osest prior art:

Among the cited prior art, docunent Dl represents the
cl osest state of the art. Like the opposed patent, this
docunent is concerned with an inproved process for
removing resin sneared on an interior wall of a hole in
a resinous substrate and, thereafter, neutralizing
essentially all the manganese resi dues deposited on the
substrate. Docurment D1, in colum 7, lines 48 to 52,
clearly expresses that the snmear renoval rate increases
Wi th increasing pernmanganate concentration which
effect, however, is associated with an increase of

resi dual manganese left on the surface of the
substrate. Good results are obtained with KvhO, or
NavnQ, in the range of 10 to 60 g/l solution. On the

ot her hand, |arge anmounts of residual nmanganese were
found when al kal i ne pernmanganate treating sol utions
havi ng a pH above 13 were used. Based on these

findi ngs, docunent Dl advocates using al kaline

per manganate treating solutions having a pH between 11
and 13 which | eave | ess manganese in the holes (cf. D1,
colum 4, lines 20 to 43).

Pr obl em and Sol uti on

Starting fromthis prior art, the technical problem
under | yi ng the opposed patent consists in the provision
of an aqueous al kal i ne permanganate treating sol ution
whi ch exhibits snmear renoval rates (etching) at | east
equal or better than those of pure NaMhQ, sol utions or

2444.D
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of solutions conventionally used w thout |eaving
excessi ve resi dual nmanganese deposits which are
difficult to renove.

The patent in suit solves this problemaccording to
claim 1l by an aqueous highly al kaline sodi um

per manganate sol ution which is artificially naintained
at the saturation point of KMQ,, CsMQ, or RbMQ,

Having regard to the exanples in the patent, the
t echni cal probl em defi ned above has been successfully
solved. This is evident, for instance, by conparing the

etch rates Dwt of exanples 19, 20 and 11 to 13. As can
be seen, the etch rate of a "pure"” 200 g/I NaMQ, -

3 nolar NaOH solution (exanple 19) is |ower than that
of the sanme solution additionally conprising

0.5 noles/| of co-ion K" (exanple 20) or 0.1 noles/| of
K" (exanple 11). Even with an addition of 0.2 or

0.3 noles/l of K (exanples 12 and 13), the etch rates
are still approximtely equivalent to that of the
"pure” solution. It is noted that NaMhO, sol utions
conprising 1.9 noles/I NaOH (75 g/nole) with | ower
concentrations of MnQ, ions (exanples 1 to 4, 6 to 10
of Table 2) exhibit etch rates nuch higher than that of
the "pure” NaMhQ, solution given in exanple 19.

Al so the conbi ned teaching of docunents D1 and D2 does
not lead a person skilled in the art to the clained
aqueous permanganate solution. Like D1, docunment D2
reports an increase of the etch rates with increasing
per manganat e concentrations (cf. D2, colum 4, |ines 53
to 56), but neverthel ess, potassium pernanganate
solutions conprising 10 to 75 g/lI KMhQ, and having a pH
val ue between 13.4 and 13.5 are preferred (cf. D2,
colum 3, lines 26 to 31, claim2). The Appell ant
pointed to exanple 8 of D2, conprising 60 g/I KwhQ, and

2444.D
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38 g/ NaOH corresponding to a pH value of 13.40 to
13.45. However, this solution is different fromthat
claimed in that it nmerely conprises 0.96 noles/| NaOH
whi ch quantity is outside the range of 1 to 4 noles/|
OH defined in claim1. In addition thereto, the total
concentration of Na® ions of 0.96 noles/| is belowthe
mnimmlimt of 1.35 noles/| of Na® required in the
solution according to claim 1.

The sane applies to docunment D3 which discloses a

cl eani ng solution consisting of 50 g/I KWhQ,

(= 0.32 noles/l) and 50 g/1 NaCH (1.25 noles/l)

(cf. D3, claim?2; colum 4, Exanple). Since in claim1l
of the patent in suit a total Na" concentration of

1+0. 35=1. 35 nol es/| and a MO, concentration of

0.35 noles/| is required, this solution is also outside
the concentration ranges defined in claim1 and woul d
not induce a skilled person to shift the concentration
to the ranges cl ai ned.

The Appellant further referred to document D4 which, in
common with the opposed patent, deals with a
pretreatment of through-hole and nmulti-Ilayer printed
circuit boards using epoxy printed circuit board base
material. The sol vent pretreatnent uses an oxygenated
wat er sol ubl e solvent which is a permanganate sol ution
activated by high pH (cf. D4, page 3, lines 16 to 18).
According to docunent D4, the pH should exceed 13 and
shoul d range between 13.1 and 13.6 (cf. page 3,

lines 50 to 58; claim3). It is, however, enphasized on
page 4, second paragraph of D4 that the preferred
operating pH (=13.1 to 13.6) entails the probl em of
decreased pernmanganate stability. Neverthel ess, the
concomtant increase in peel strength (etching
capacity) and the consistency of the results obtained

2444.D Y A
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are held to offset the di sadvantage of reduced

per manganate stability. Both NaMhQ, and KWMhQ, are
preferred in the permanganate solution in a
concentration ranging from10 to 100 g/l, preferably
between 20 and 50 g/l. In exanple 1, page 5, of
docunent D4, an oxidising solution conmprising 40 g/l
KMOQ;- 30 g/ NaOH was used. The eval uation of the
contents of docunment D4 would | ead a skilled person to
note the reduced stability of permanganate at hi gh pH
and, consequently, this docunent points away from
further increasing the pH closer to 14 as is the case
in the disputed patent, i.e. to a NaCH concentration
between 1 to 4 noles/I.

Docunent D7 is nore renote fromthe subject matter of
the patent in suit. It discloses an etching
pretreatnment for electropl atable grades of ABS resins,
usi ng an etching conposition of 40 to 70 g/l of alkal
nmet al manganate(Vl), 400 to 600 g/l of alkali neta
hydr oxi de and 230 to 560 g/l water. Put the other way,
this solution conprises 10 noles/| or nore OH in the
case of NaCH or at least 8.7 noles/I OH in the case
KCH, both concentrations being far outside the

conposi tion clained.

None of the cited docunents |eads the skilled person to
provi de a NaMhQ, sol ution saturated with a co-ion and
exhi biting a NaOH concentration in the range of 1 to

4 nmoles/l in order to inprove the etching ability. On
the contrary, in nost cases KWhQ;- NaOH sol utions of

pH 13 to 13.6 are preferred for the reasons previously
gi ven.

The Appellant nmaintained that it was obvious to
i ncrease the MO, concentration in the solution to

2444.D
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enhance its etching efficiency and showed this
relationship in the graph (Diagraml) submitted on
22 July 1998. In view of the conparative tests
submtted with its grounds of appeal, the feature of
mai ntaining the solution at the saturation point was
held to be irrelevant, in particular with respect to
t he manganese deposits fornmed on the substrate.

It is well known that the etching rates depend on the
concentration of permanganate in the solution. The
patent in suit, however, shows that the etching rate of
a pure 200 g/1 NaMhQ, solution (exanple 19) is
significantly | ower than that of exanples 2 or 6, which
exhi bit much | ower concentrations of MO, ions.

Besi des, by adding co-ions to "pure" 200 g/I NaMhQ,
solution, etching rates first increase or remain al nost
stabl e rather than decrease as m ght have been expected
due to the reduced anobunt of MO, ions present in the
solutions. Although the interactions between the
concentrations of NaWMhQ,, NaOH and the saturation status
of the solution with K', Ro®™ or Cs" acting as a pernmanent
"reservoir" for MnQ, ions are not theoretically
expl ai ned, a pronounced benefit in terns of inprovenent
to the etching efficiency of the clained permanganate
solution is undoubtedly achieved.

In view of all these considerations, the aqueous highly
al kal i ne permanganate solution defined in claim1 of

t he di sputed patent involves an inventive step in the
meani ng of Article 56 EPC.

Claims 2 to 5 relating to preferred enbodi nents of the
solution claimed in claim1 and clains 7 to 9 directed
to a process for cleaning, etching and desnearing resin
froma substrate with the clained solution are al so

2444.D
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al | owabl e.

For these reasons it is decided that:

1. The decision is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in anended form as defi ned
in the decision under appeal, provided that Figure 2 be
repl aced by Figure 2 as presented at the oral
pr oceedi ngs.

The Registrar: The Chai r man:

N. Maslin W D. Wil
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