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Summary of Facts and Subm ssi ons

1555.D

This appeal is fromthe decision of the Opposition
Division to revoke the European patent No. 0 451 893.
The deci sion was based on anended sets of clains
according to a main request and an auxiliary request.

| ndependent Claim 1 of the mmin request reads:

"1. A particul ate bl eachi ng detergent conposition
conprising a zeolite built base powder containing one
or nore anionic and/or nonionic surfactants and

al kal i metal percarbonate particles, characterised in
that said al kalinmetal percarbonate particles having a
nor phol ogy index (M) of |less than 0.04, said

nor phol ogy i ndex being defined as:

M = 0.0448 x CV + 3.61 x 10% d?®
where "CV" is the coefficient of variation of the
wei ght average particle size distribution, and "d" is

t he wei ght nean average particle size (in mcrons), as
defined by the follow ng equations:

CVv = s/d

wher ei n:

s? = s(di - d)? x w/100

and

d = sd; x w/100
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h size

where d; is the average particle size of the i
fraction of a conplete distribution of particles, and w
is the weight percentage of that fraction; further
characterised by the presence of from20 to 80% by

wei ght of the conposition of crystalline

alum nosilicate detergency builder and in that the base

powder contains nore than 20 ppmiron.”

Claim1l of the auxiliary request differs fromthat only
by the | ower value of the norphol ogy index (M) of |ess
t han 0. 03.

Si x notices of opposition had been filed against the
granted patent, wherein the Opponents sought revocation
of the patent on the grounds of Article 100(b) EPC for

i nsufficient disclosure and on the grounds of

Article 100(a) EPC for lack of novelty and | ack of
inventive step (Articles 52(1), 54(2) and 56 EPC) and
for the reason that the clains related to a

mat hemati cal nmethod (Article 52(2)(a) EPC). The
oppositions were based inter alia on the follow ng
docunent s

D1 JP- A- 64/ 006097 (English translation) and

D11 JP-A-50-91596 (English translation).

During the opposition proceedi ngs, the Patent
Proprietor filed experinmental evidence under cover of

the letters dated 27 July 1998 and 18 May 2001 and the
OQpponents filed the follow ng further docunent
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D39 G Hiagg, "Al |l mén och OCorgani sk Kemi", 8'" Ed.
Uppsal a 1984, pages 376 and 378 including English
transl ati ons of paragraphs 2 and 4 of page 376 and
of a statenment in lines 18 to 20 of page 378.

In its decision, the Opposition Division held that the
subject-matter of Claim1l was not based on an inventive
step in view of D1 as the closest prior art since it
was comon general know edge of those skilled in the
art that the stability of particles increases as their
di ameter increases. This conmon general know edge was
represented by D39 and further specifically confirned
for sodi um percarbonate particles by, inter alia, D1
and D11. Therefore, a skilled person, by applying this
knowl edge woul d use percarbonate in the form of
particles which are as |arge as possi ble and avoid any
smal | particles, i.e. select a narrow particle size

di stribution. The M index as defined in Caim1l was
nmerely a restatenent of this conmon general know edge
by a mathematical forrmula. D1 was not limted with
respect to any particular contents of zeolite or netal
impurities but taught that the anmpbunt of water should
not exceed 15 wt%in order to avoi d deconposition of

t he percarbonate. However, the skilled person would
apply the above common general know edge also to
conpositions containing 20 wt% or nore of zeolite, and
in the presence of high ampbunts of iron inpurities,

whi ch may be contained in the zeolite, since the
mechani sm behi nd the deconposition of percarbonate was
dependent on the surface area of the percarbonate
particles and the sane for any particul ar conposition
irrespective of the specific anbunts of water and iron
contained. It was therefore apparent for soneone
skilled in the art that the reactivity of percarbonate



1555.D

- 4 - T 1183/01

was reduced if its surface area was reduced even in the
presence of high anounts of water and iron

Thi s deci sion was appeal ed by the Patent Proprietor
(hereinafter Appellant) who filed clean copies of its
mai n and auxiliary requests upon which the appeal ed
decision is based. Four Opponents (hereinafter
Respondents) filed subm ssions in reply.

The Appellant submtted in witing the follow ng

argunent s:

- The subject-matter of aiml differed fromthe
conposition disclosed in D1 in that the zeolite
was present in the conmposition in an amount of 20
to 80 wt% in that iron was present in the base
powder in an anount of nore than 20 ppmand in the
feature concerning the norphol ogy index (M).

- D1 was al so concerned with the stability of sodi um
per car bonate. However, it was known in the art
t hat high amounts of zeolite and iron would | ead
to instability problens. Taking D1 as the cl osest
prior art, the technical problemto be sol ved
consi sted, therefore, in providing stable
particul at e bl eachi ng detergent conpositions
conprising surfactant and percarbonate in the
presence of |arge amounts of 20 to 80% of zeolite
and substantial levels of inpurity in the form of
nore than 20 ppmiron

- Thi s probl emwas sol ved by the subject-matter of
Claim1, in particular by the general rule given
therein as M by which one coul d bal ance the
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particle size distribution in conjunction with the
average particle size as the inportant factors
necessary for providing stable percarbonate

f ormul ati ons.

D1 did not nmake any reference to the particle size
di stribution but sinply indicated that the
stability of the percarbonate in the conposition
increased with increasing particle size, i.e. with
decreasing surface area of the percarbonate
particles.

It was well known in the art that percarbonate
particles were unstable in the presence of

noi sture and that this effect could be m nimsed
by reducing the surface area of the percarbonate
in the conposition.

However, the inventors of the patent in suit had
found that the surface area was not sufficient to
explain the well known phenonenon that

per carbonate particles deconposed nore readily in
t he presence of zeolite or iron. In particular, it
was found that the parameter which was critica

W th respect to percarbonate deconposition was the
nunber of points of contact of the percarbonate
particles with particles of the detergent

conposi tion which was not sinply a function of the
particle size or surface area but a function of
the distribution of the particles within the
system as descri bed by the nmat hematical equation
for the M given in Caima1l.
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- It had been denpnstrated in the Appellant's
experinmental evidence that there was an unexpected
step change in percarbonate stability when the M
of the percarbonate was | ess than 0.04, preferably
| ess than 0.03.

- The prior art did not contain any hint that the
probl em of percarbonate instability in the
presence of high anobunts of zeolite and, in
particular, iron could be overcone by using
particles having a M as required by Claim1l.

VI . The Respondents submitted the follow ng argunents:

- The cl ai ned subject-matter was insufficiently
di scl osed with respect to the feature concerning
the M since the value obtained for the M was
dependent on the fractions of particles and, in
particular on the nunmber of fractions to be
consi dered, for which the patent in suit did not
provi de any reasonabl e discl osure.

- The subject-matter clainmed in the main request was
not novel in view of a public prior use for which
evi dence was submtted during opposition
pr oceedi ngs.

- The cl ai ned subject-matter was not inventive in
view of D1 as the closest prior art, in particular
since the presence of particular anounts of
zeolite and iron did not provide any unexpected
effect and since the paraneter M did not provide
a reliable basis for estimating the nunber of
poi nts of contact between the percarbonate

1555.D
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particles with other conponents of the conposition.
I nstead, the requirement in the clains of both
requests that the M has to be | ow sinply neant

that both terns contained in the fornula had to be
l ow which inplied that the size of the

per carbonate particles had to be |arge and the
particle size distribution small.

- Thi s was, however, known fromthe prior art
according to which the stability of percarbonate
particles was increased with increasing particle
size and by the elimnation of fines.

- For the same reasons, the clainmed process was not
inventive in view of D11

The Appel |l ant requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main request, or alternatively on the
basis of the auxiliary request.

The Respondents requested that the appeal be di sm ssed.

Upon requests made by the Appellant and three
Respondents, oral proceedi ngs before the Board of
Appeal were scheduled for 7 and 8 April 2004. Under
cover of its letter dated 18 February 2004, the

Appel lant inforned the Board that it would not be
represented at these oral proceedings. The Board
informed the parties by telefax sent on 31 March 2004
that the oral proceedi ngs were cancell ed.
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Reasons for the Decision

Mai n Request

2.2

1555.D

Amendnents (Articles 84 and 123 EPC)

The Board is satisfied that no probl ens under

Article 84 EPC have been introduced by the anmendnents
made and that the clains conply with the requirenents
of Article 123(2) and (3) EPC. No objections have been
rai sed by the Respondents in this respect.

Sufficiency of disclosure (Article 100(b) EPC)

The Respondents argued that the invention was
insufficiently disclosed since the skilled person was
unabl e to determ ne the percarbonate particles which
fulfil the requirement of a M of |less than 0.04 since
the M was a new paraneter, unknown in the art, but
dependent on factors which were undefined in the patent

in suit.

According to the formula "M = 0.0448 x CV + 3.61 X
10%/ d®', the value for M corresponds to the sum of two
mat hematical terns (see Claim1l). The first one "0.0448
x CV' represents the coefficient of variation "CV' of

t he wei ght average particle size distribution of the
sanpl e consi dered, wherein CV = s/d, s? = S(d; - d)? x

w /100 and d = Sd; x w/100 with "d" being the weight
mean average particle size (in mcrons), di being the

h size fraction of a

average particle size of the i'
conplete distribution of particles, and w being the
wei ght percentage of that fraction. The second term nus

inthe formula "3.61 x 10% d® sinply indicates how M
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is influenced by the average particle size d of the
sanpl e.

Specific values for d and CV of the percarbonate used
are given in the exanples of the patent in suit.
However, the patent in suit does not contain any
information on how these values for the CV were
obtained. In particular, it is not indicated which
val ues for the paraneters i, di and w are chosen to
obtain those coefficients of variations CV or the
respective M. Particular values for these paranmeters
are not disclosed in the patent in suit.

Nor is the clained subject-matter restricted to a
particular CV, let alone to any particul ar nunber of
fractions i, average particle size di within such
fraction or weight percentage w thereof.

The only information in respect of howto identify the
M is given on page 4 of the patent in suit where it is
stated that the percarbonate having the desired M nmay
be obtai ned by preparing various sieve fractions of a
mat eri al having an unknown M, preferably 5 ranges of
about 100 mcrons or less, and cal culating thereafter
the M of each fraction (lines 29 to 32).

In the Board's opinion, this information tells those
skilled in the art sinply that fractions having an
average particle size suitable to fulfil the
requirenent M > 0.04 can be found by sieving the
percarbonate material and calculating for the several
fractions the M values according to the nmat hemati cal
formula. Accordingly, single fractions are considered
where d; = d.
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In this case the M value corresponds to the term"3.61
x 105 d® since it is apparent fromthe nmathemati cal
formula, that for di = d, the first part of the formula,
i.e. the term"0.0448 x CV' is zero. Thus, the M can
be easily cal cul ated for sanples considered as single

fractions.

| nsof ar, the Board is convinced that, considering the
di scl osure of the patent in suit, those skilled in the
art are able to put the invention into practice.

| f, however, the sane sanple of particles (having the
sanme average particle size d) is calculated as two or
nore fractions, the M obtained fromthe term"3.61 x
10%/ d®" is increased by a val ue obtained for the term
"0.0448 x CV = 0.0448 x s/d", wherein s is defined via
the equation s? = S(d; - d)? x w/100 and d is defined
via the equation d = Sdi x w/100. It follows that for a
gi ven average particle size, the lowest M is obtained
for dg = d and that in this case the M is dependent on
t he average particle size d only and decreases as d
increases. It further follows that for nore than one
fraction the M depends on the value of the coefficient
of variation CV which is dependent on the nunber i of
fractions, nmean particle size di and wei ght percentage
w of the fractions.

The dependency of the M fromthe nunber i of fractions
considered and fromthe particle size limts within

t hese fractions has convincingly been shown by the
Respondents. In particular, it has been shown that one
and the sane sanple of percarbonate particles may
fulfil the requirement of M < 0.04 if calculated as
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one fraction (di = d) or not fulfil that requirenment if
calculated as two fractions. The Board, therefore,
agrees with the Respondents that the mathenati cal
formula given in aim1l inplies that the val ue
obtained for the M depends on the nunber and sizes of
sieves used for fractionating or respectively on the
met hod of cal cul ati on, but not necessarily on the
actual particle size distribution. Nevertheless, a
skill ed person, by choosing the nunber and sizes of
sieves would be able to carry out the invention.

However, the Board concludes fromthe above
considerations, that it is apparent for those skilled
inthe art that the first termin the mathenatica
formula "0.0448 x s/d" is neaningless w thout any
[imtation in respect of the paraneters i, di and w
(see above 2.4) and that the only neaningful enbodi nent
covered by Cdaim1 and disclosed in the patent in suit
is given for di = d, where M corresponds to "3.61 x
106/ d®*" (see above 2.3). Consequently, the absence of
such [imtations renders the scope of the clains
unclear. This is, however, not a ground of opposition.

Novel ty

Lack of novelty has been objected to in view of
evidence in relation to a public prior use submtted
during opposition proceedings. This ground of

opposi tion has not been considered in the decision
under appeal and is not linked to the reasons given
Wi th respect to inventive step, the only issue dealt
with in the decision. However, as will be seen bel ow,
the appeal also fails for lack of inventive step.
Hence, there is no reason to pursue the novelty issue
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irrespective of any remnai ning doubts as to whether or
not the subject-matter was anticipated by a prior use.

| nventive Step

The patent in suit relates to particul ate bl eaching
det ergent conpositions containing sodi um percarbonate
as the bl eaching agent (page 2, lines 5to 7). Such
conpositions are said to have been known in the art.
However, it is stated that there still remains the
probl em of providing stable conpositions on the basis
of zeolite built detergent powder due to the | arge
amounts of water contained in the zeolite which
deconpose the percarbonate (page 2, lines 17 to 18 and
lines 33 to 41). According to the patent in suit, it
was surprising that this problemwas sol ved by using a
percarbonate material of specified norphology, in spite
of the high anpbunts of iron in the zeolite built base
powders (page 2, lines 40 to 41, page 4, lines 33 to
36) .

For the assessnent of inventive step, the Appellant and
nost of the Respondents use D1 as the starting point.
This docunent is also concerned with a particul ate

bl eachi ng detergent conposition containing anionic and
noni oni ¢ surfactants, percarbonate as the bl eaching
agent and zeolite as a builder material. Dl is further
concerned wth the same technical problemas the patent
in suit, nanmely inproving the stability of the

per car bonate upon storage within the detergent
conposition (page 2, lines 3 to 20, page 8, lines 13 to
20, examples and claim.



1555.D

. 13 - T 1183/ 01

Al ternatively, D11 was chosen by Respondent V (Opponent
V). This docunment relates to a nethod of granul ation of
sodi um percarbonate in the presence of a peroxides
cont ai ning binder at |low tenperature to a particle size
of 700 nmor nore in order to obtain a product of high
stability upon storage at |low | oss of effective oxygen
during granul ation (page 2, lines 8 to 14 and claim.

D11 is not concerned with detergent conpositions or
zeolite containing conpositions and, therefore, |ess
qualified than DL as a starting point for the

assessnent of inventive step.

In order to inprove the stability of the percarbonate
wi thin the detergent conpositions, Dl suggests adding
al cohol ethoxylate (nonionic surfactant) in an anount
of 2to 15 w% It is said that this prevents
deconposition of the percarbonate in the presence of
water (page 5, last two lines to page 6, line 19).
However, the claimed subject-matter does not differ in
this respect since, according to the patent in suit, it
is preferred that the conpositions contain the sane
nonionics in the sanme amounts (page 3, lines 26 to 28
and page 5, table).

According to the Appellant, Dl did not disclose the
nor phol ogy i ndex M.

However, D1 teaches that it is inmportant to control the
average particle size of the percarbonate within the
range of 250 to 2000 mm since bel ow that range the
stability woul d be worsened whereas the solubility
woul d suffer if the particle size was above 2000 nm It
is showmn in Exanples 1 to 4 and conparative Exanple 7
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of Table 1 (page 12) that within a range of between 150
to 2000 mm average particle size of the percarbonate the
stability increases as the particle size increases.

Fromthe particular average particle sizes given in D1
for Exanples 1 to 4 (i.e. 500 nm 1000 nm 1500 nm and
2000 mm respectively) an M of 0.0289, 0.0036, 0.0011
and 0.0005, i.e. less than 0.04, can be cal cul ated
according to the fornula in Caiml of the patent in
suit for i = 1. In contrast, the M in conparative
Exanple 7 (150 nm) is 1.070. Therefore, the requirenent
of an M of less than 0.04 is inplicitly disclosed in
D1 and cannot be considered as a distinguishing feature
over Exanples 1 to 4 of DI.

The Board agrees with the Appellant insofar as D1 does
not di sclose the anounts of zeolite (20 to 80 w % of
the conposition) and iron (> 20 ppmin the base powder)
required in aiml of the patent in suit. Wilst iron
is not nentioned at all in D1, a particular anount of
15 wt % of zeolite is used in the conpositions of al
exanpl es (page 12, Table 1).

The Appellant argued that it was well-known in the art
t hat percarbonate particles deconpose nore easily if
zeolite and iron were present. The problemto be sol ved
in view of D1 was, therefore, to provide a stable
conposition even in the presence of high amounts of

zeolite and iron.

Exanples are given in the patent in suit where it is
shown that in a conposition containing 44.8 wt % of
zeolite in the base powder of the conposition, wherein

t he base powder constitutes 87.5 wt% of the conposition,
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deconposition of the sodi um percarbonate decreases as
the M decreases (page 5,lines 4 to 57 and page 6
Table 1).

The Appellant filed further experinental evidence
during the opposition proceedings (see Il. above) where
the sane is shown for a conposition containing 42.6 wt%
zeolite in the base powder.

Nei t her the exanples nor the experinents indicate the
amount of iron contained in the conpositions. Nor do

t hey show any effects resulting fromthe presence of
iron or fromthe higher anmpbunts of zeolite as conpared
with DL since they are not conparable with those of D1
(Table 1) as far as the conpositions are concerned.
They are, further, not conparable with respect to the
deconposition rate since the neasuring conditions for
determning that rate are different or respectively not
even precisely defined (see exanples of the patent in
suit, where the tenperature and relative humdity
during storage is not given).

Therefore, the above effects of inproved percarbonate
stability at decreased M only apply for the particul ar
conpositions and for those amounts of iron brought
along by the specific kind and anounts of zeolite used.

However, the Board accepts the Appellant's argunent
that zeolite, in particular due to its water content
(patent in suit, page 2, lines 33 to 34), and iron
contribute to percarbonate destabilisation and that
iron is an inpurity in natural zeolites. Assum ng
further, in the Appellant's favour, that the zeolite
used in the exanpl es and experinents contains in fact
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hi gh amounts of iron inpurities, the technical problem
actually solved in view of DI may be seen in an

i nprovenent of the stability of percarbonate, or
respectively in a mnimzed deconposition, even in the
presence of |arge anmounts, e.g. 44.8 or 42.6 w% of

the iron-containing zeolite.

It remains to be decided whether, in view of the
avai l abl e prior art docunents, it was obvious for
sonmeone skilled in the art to solve this technica
probl em by the nmeans cl ai ned, nanely by using the sane
percarbonate particles as in D1, i.e. those having a M
of less than 0. 04.

Fromthe mathematical formula in Claim1l of the patent
insuit it follows that in the case of i =1, M and

the average particle size d are interrelated via the
equation M = 3.61 x 105 d® (see above 2.3). Therefore,
the follow ng correl ati on between average particle size,
deconposition rate and M for i = 1 exists for the
particul ar conpositions of Exanples 1 to 4 and
conparati ve Exanple 7 of DI1:

Av. Part.

size (nm 500 1000 1500 2000 150
Deconpos.

Rate (% 30 25 20 17 85
M

(i =1) 0. 0289 0. 0036 0. 0011 0. 0005 1.070

D1 shows, therefore, that the percarbonate stability is
sufficient if the average particle size of the
percarbonate is 500 nm and i ncreases as the average
particle size increases, or respectively if the M is
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0.0289 and increases as the M decreases (see also 4.5
above).

The Appel | ant has not denied that reduction of the
surface area of the percarbonate in a conposition was
known as one way of minimsing its instability in the
presence of water. However, the Appellant argued that

t he concept of the invention was based on the finding

t hat deconposition of the percarbonate can be reduced
in the presence of zeolite and iron by controlling the
M and that this concept was hitherto unknown in the
prior art. The M was not nerely a restatenent by a

mat hematical fornmula of the principles knowmn in the art,
but a means for describing the distribution of the

per carbonate particles within the conposition and hence
suitable for controlling the nunber of points of
contact of the percarbonate particles with particles of
t he detergent conposition.

This argunment is not acceptable since, as convincingly
put forward by the Respondents and not disputed by the
Appel lant, it obviously does not take into account that
t he nunber of points of contact of the percarbonate
particles with particles of the detergent conposition
not only depends on the size and size distribution of

t he percarbonate particles but also on their norphol ogy
(form kind of surface and porosity) and, in particular,
on the nature of all the other particles present in the
conposition for which no information is given in the
patent in suit.

The Board agrees with the Opposition Division that the
required | ow value for M sinply neans for those
skilled in the art selecting large particles and
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avoiding or renmoving small particles. It is, however,
evident fromthe exanples of D1 that |arge particles of
percarbonate inprove the stability even in the presence
of 15 wt% of zeolite. It is further agreed that this
finding is inline with the conmon general know edge of
a skilled person as reflected in D39 where it reads in
t he second paragraph of page 376:

"The increase in surface energy per unit area as the
particle size decreases makes a smaller particle react
nore easily than a larger one. Starting froma certain
mass of a solid phase, its total contact surface with
ot her phases can, in fact, be increased significantly
as the particle size decreases”.

It is appreciated that the presence of water is usually
an inportant factor where chem cal reactivity is
concerned. However, the above statement is not
restricted to reactions wth water but extends to
reactivity in general, e.g. in the presence of
catalysts. This is evident fromthe second paragraph on
page 378 of D39, where it reads:

"... it is evident that a |large contact surface and,

t hus, high dispersing of the catalyst are inportant to
this capability of reacting |arge anmounts of substance
per unit of time ...".

According to common general know edge it is, therefore,
a principle that the particle size influences the
reactivity and that particle stability increases with
its size or, in other words, as the surface area per
unit volune of the particles decreases, irrespective of

the specific reactants contained in a reaction m xture.
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Thus, it is irrelevant in respect of this principle
whet her a given conposition contains nore or |ess

anounts of a particular reactant.

The Appell ant argued that the experinental evidence
filed during opposition proceedi ngs denonstrated an
unexpected step change in percarbonate stability when
t he percarbonate has a M of less than 0.04, in
particular less than 0.03. It contested the statenent
of the Qpposition Division, that D1 al so showed a step
change in the sane sense as in the patent in suit.

However, the Respondents have convi ncingly denonstrated
that no step change in percarbonate stability in
relation to the M exists for the exanples in the
patent in suit. They have further shown by cal cul ations
on the basis of the exanples of D1 that the particle
stability is directly correlated with the surface area
but not with the M (see letter of Respondent |1V dated
19 February 2004, point 2.2). Since the Appellant has
not provided any counter-evidence, the presence of an
unexpected step change cannot be taken into account

her e.

From t he above considerations, the Board concl udes that
- inviewof DL - it was obvious for a person skilled
in the art to use percarbonate of |arge average
particle size, in particular of 500 nmor nore, as
suggested in the exanples of D1 and which corresponds
to an M of less than 0.04, in order to mnimze

per car bonat e deconposition even in the presence of

| arge anounts of zeolite and iron
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Consequently, the Appellant's main request nust fai
since the subject-matter of Claim1l is not based on an
inventive step as required by Articles 52(1) and 56
EPC.

Auxi | iary request

The only distinguishing feature in Claim1l with respect
to Caim1l of the main request consists in that the
value of M has to be less than 0.03 instead of 0.04.
Since this value is also covered by D1, the above
reasons also apply to aim1l of the auxiliary request.

Therefore, the Appellant's auxiliary request nust also
fail since it too does not neet the requirenents of
Articles 52(1) and 56 EPC.

Procedural nmatters

Oral proceedi ngs have been cancell ed by the Board
following notification that the Appellant woul d not be
represented. The Board has not overl ooked the

uncondi tioned request for oral proceedings filed by one
of the Respondents (Qpponent 1V). Since, however, the
present decision is in favour of this party and neets
its request for dismssal of the appeal, its right to
be heard (Article 113(1) EPC) is not violated by

cancel ling the oral proceedings.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

G Rauh P. Krasa

1555.D



