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Summary of Facts and Subm ssi ons
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Eur opean patent No. 0 241 277 entitled "nethod of
prepari ng radi oopaque cross-1linked poly(carboxylic
acid) dental cenent" based on application

No. 87 303 049.8 was granted on the basis of 10 cl ai ns.

| ndependent claim 1 as granted reads as foll ows:

"A nethod of preparing a radi oopaque cross-I|inked

pol y(car boxyl ate) dental cenent conprising blending a
fluorine containing glass powder, prepared using
conponents wherein strontium represented as SrQ
conprises fromb5 to 35% by wei ght of the gl ass,

pol yacrylic acid having a nol ecul ar wei ght of from
20,000 to 125,000, and water to provide a powder bl end
of glass and polyacrylic acid to produce a dental
cenment having a radioopacity equal to or greater than
t hat of dentine or dental enanel."

Opposition was filed against the granted patent by the
respondent. The patent was opposed under Article 100(a)

EPC, for lack of novelty and inventive step.

The follow ng docunments were inter alia cited during
t he proceedi ngs:

(1) US A-3971754

(2) WO A-80 00409

(4) US- A 4337186
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(9) Zahnarztliche Werkstoffe, 2,(1981), pages 67-70
and 89-91

(12) DE-A- 2061513

L1l The decision of the Opposition Division of 25 February
1997 posted on 12 March 1997 established that the
subject-matter of the patent in suit as granted did not
neet the requirenents of Articles 52(1) and 56 EPC and
that the patent had to be revoked under Article 102(1)
EPC.

The argunents in the decision may be sunmari sed as
foll ows:

The Opposition Division held that the patent as granted
was novel over docunment (1) because, in its opinion,
the termcenment used in said docunent did not

excl usively and unanbi guously refer to a product
obt ai ned by reacting glasses with poly(carboxylic

aci ds) in aqueous sol utions.

As for inventive step, it however concluded that the
subject-matter of the patent in suit was obvi ous over
t he conbi nation of document (2) with docunent (1).

In its view, the only essential difference to be seen
in docunent (2) over the subject-matter of the patent
in suit lay in the absence of strontiumin the glass of
t he di scl osed cenent.

It accordingly defined the problemto be solved over

this prior art docunent as the provision of a nethod
for preparing radi oopaque dental cenents.
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It therefore concluded that the use of a strontium
glass to that end was obvious in the Iight of docunent
(1) since this docunent taught precisely that strontium
cont ai ni ng gl asses were X-ray opaque and that they
coul d be used for preparing dental cenents.

The appel | ant (patentee) | odged an appeal against the
said decision and filed an anended set of clains on
14 July 1997.

| ndependent claim1 of this set of clains reads:

"A nethod of preparing a radi oopaque cross-I|inked

pol y(car boxyl ate) dental cenent conprising bl ending an
al um nof l uorosilicate gl ass powder containing 12 to 35%
by weight Sr, represented as SrO of the gl ass,

pol yacrylic acid having a nol ecul ar wei ght of from
20,000 to 125,000 and water to provide a powder bl end

of glass and polyacrylic acid to produce a dental

cenment having a radioopacity equal to or greater than
that of dentine or dental enanel." (enphasis added)

Oral proceedings were held before the Board on
15 January 2001.

The appel lant's subm ssions both in the witten
procedure and at the oral proceedings can essentially
be summari sed as foll ows:

Regardi ng the amendnents in claim1l of the set of
clainms filed on 14 July 1997, it referred to

par agraphs 2 and 3 of page 3 of the application as
filed disclosing the | ower value of strontiumof 12%
and the al um nofluorosilicate gl ass.



0195.D

S o4 T 0454/ 97

Concerni ng novelty over docunent (1), it argued that
this docunment failed to disclose the conbination of a
pol ycarboxylic acid with an aci d-I|eachabl e gl ass

contai ning both fluorine and strontium as characterised
inclaiml as it only described the use of a

radi oopaque glass filler in an epoxy-resin binder
conposi tion.

The appel | ant was noreover of the opinion that docunent
(4) represented the closest state of the art because
this docunent was al so concerned with the radioopacity,
the setting times and the conpression strength of
dental cenents.

As the solution to achi eve adequate conpression
strengths and setting tinmes (ie the use of a netal salt
as additive) advocated in docunent (4) was radically
different fromthe one described in the patent in suit
(1e use of a Strontiumnodified glass), the appell ant
concl uded that the subject-matter of the contested
patent involved an inventive step.

As regards the disclosure in docunent (1), it expressed
the viewthat it was not relevant as it related to non-
reactive filler whereas the patent in suit concerned

i ononer cenents involving fundanmental |y different

pr obl ens.

It also filed a test report to show that strontium was
t he nost advant ageous radi o- opaqui ng material anong
t hose di scl osed in docunment (1).

As to docunment (12) which disclosed an
al um nofl uorosilicate cenent containing |anthanum (La),
t he appel l ant concluded that it was also clear fromthe
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test report that the subject-matter of the contested
patent was inventive over this disclosure as it showed
that strontium was unexpectedly better than | anthanum
with respect to setting tine, X-ray opacity and
conpressi on strength.

The respondent (opponent) contested these argunents.
Its submi ssions in support of its requests can be
summari sed as foll ows:

It first argued that the replacenent, in claiml of the
set of clains filed on 14 July 1997, of the expression
"fluorine containing glass powder” by the expression
"al um nofluorosilicate glass powder” w thout excluding
the presence of alkaline earth netals other than
strontiumwas not supported by the original disclosure,
whi ch contravened Article 123(2) EPC.

It further maintained its novelty objection over
docunent (1) raised during the opposition procedure. In
its viewthe term"cenent"” used in the introduction of
docunent (1) referred to the sanme type of product
described in the contested patent. Accordingly, as the
gl ass disclosed in this docunment was also a strontium
al um nofluorosilicate glass, it concluded that the
skill ed person woul d consider that the cenents
mentioned in (1) and the cenents of the contested
patent were identi cal

As regards inventive step, it was of the opinion that
docunent (12), which disclosed an al um nofluorosilicate
cenment containing La, could al so be regarded as the

cl osest state of the art. Inits view, it was obvious
to select, just by routine experinents, the best

radi oopaci fying el enents anong t hose di sclosed in
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docunent (1) and to replace La by Sr accordingly.
The appel | ant requested that the decision under appeal
be set aside and that the patent be maintained on the

basis of the set of clains filed on 14 July 1997.

The respondent requested that the appeal be dism ssed.

Reasons for the Decision

1

2.2

0195.D

The appeal is adm ssible.

Article 123 EPC

The set of clains filed on 14 July 1997 corresponds to
the set of clains as granted with claim21 being
anended, in substance, by restricting the range anount
of SrOin the glass powder to 12 to 35%instead of 5 to
35% and by indicating that the glass powder is an

al um nofl uorosilicate glass powder.

The | ower value of 12% for the anpbunt of SrO and the
term al um nofl uorosilicate are adequately disclosed in
the application as originally filed on page 3, line 12,
and on page 3, second paragraph, respectively.

Mor eover, as these anendnents restrict the protection
conferred when conpared with the clains as granted, the
Board concl udes that these anendnents fulfil the
requirenents of Article 123(2) and (3) EPC.

The Board does not accept the argument of the
respondent that claim1 should indicate that the
strontium al um nofluorosilicate glass is substantially
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free of other alkaline earth netals in order to fulfi
the requirements of Article 123(2) EPC.

It is true that the description as originally filed
menti ons on page 3, paragraph 3, lines 15 to 17, that
"the glass (should) be a strontium

al um nofluorosilicate glass substantially free of other
al kaline earth netals...".

The disclosure of the application as filed is however
not restricted to this sentence. The sane paragraph
recites indeed that it is only "npst convenient that
all the alkaline earth netal in the glass be
strontiunt. Mreover, the wording of the second

par agr aph of page 3 nakes it clear that the strontium
al um nofl uorosilicate according to the patent in suit
can also contain other alkaline earth netals. This
par agr aph reads in fact as follows:

"According to the invention, therefore, there is

provi ded an al kaline earth nmetal alum nofluorosilicate
gl ass, for use as an ion-source in a poly(carboxylic
acid) cenent conposition, in which at |east a part of
the al kaline earth netal is strontium?"”

Novel ty

Docunent (1) has been cited as prejudicial to the
novelty of the subject-matter of claim1l of the patent
in suit.

Docunent (1) relates to dental filling materials, and
nore particularly to conpositions useful in dental
restoration practice. Anbng others, cenents are

menti oned as an exanple of such conpositions (colum 1,
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lines 5to 8).

The preparation of strontium al um nofluorosilicate

gl asses is noreover disclosed in nost of the exanples
given in this docunent as a filler to be incorporated
in an organic restorative matri X.

According to the description colum 2, lines 11 to 18,
the x-ray absorbing atons (ie | anthanum strontium
tantal um and hafnium are present in the glass in a
concentration between 5 to 60% preferably 25 to 40%

The only organic matri x nentioned and described in this
docunent is however a resin matrix made of condensation
products fromthe reaction of bisphenol A wth glycidyl
nmet hacryl ate (Exanple 1, claiml).

Accordi ngly, docunent (1) clearly does not disclose
expressis verbis blending an al um nofl uorosilicate

gl ass powder containing 12 to 35% by wei ght of Sr,
represented as SrO, of the glass, polyacrylic acid
havi ng a nol ecul ar wei ght of from 20000 to 125000 and
water to produce a dental cenent.

It remai ns however to exam ne whether, as argued by the
respondent, such a nethod for preparing a dental cenent
is inplicitly disclosed in said docunent for the

skill ed person.

In that respect, the Board agrees that docunent (1)

di scl oses that strontium alum nofluorosilicate gl ass
powder can be used for the preparation of "cenents”, ie
not only in conmbination with a binder resin as organic
mat ri Xx.
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The Board neverthel ess notes that, as the word
"cenents" used in docunent (1) is not further explained
in the docunent, the skilled person referring to a text
book such as docunent (9) would conclude that this term
is a generic termwhich enconpasses a great variety of
cenent types such as, for instance, ethoxybenzoic acid
cenents, carboxylate cenents, glasiononer cenments and
so on (see (9): page 67, right-hand colum, lines 1 to
13).

Therefore, the Board is convinced that the skilled
person could not understand the term "cenents" used in
docunent (1) as inevitably neaning a cenent nmade by

bl endi ng a gl ass powder, polyacrylic acid and water.

It could accordingly even | ess read in docunent (1)
that the polyacrylic acid has a nol ecul ar wei ght of
from 20000 to 125000.

It is noreover pointed out in that respect that,
contrary to the respondent’s statenent, the nol ecul ar
wei ght of the polyacrylic acid used for preparing
cenents made by bl ending a gl ass powder, polyacrylic
acid and water is not inevitably conprised within

20, 000 and 125,000 as shown by document (12), which
deal s precisely with such cenents and which al so
foresees the use of polyacrylic acid with nolecul ar
wei ghts of 1500 and 150000 (page 7, paragraph 3).

Under these circunstances, the Board concl udes that the
subject-matter of claim1 fulfils the requirenents of

novelty under Article 54 EPC.

| nventive step
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The contested patent relates to a nethod of preparing
r adi oopaque cross-|inked pol y(carboxyl ate) dent al
cenment by bl endi ng al um nofl uorosilicate gl ass powder
containing Sr, polyacrylic acid and water, which has a
radi oopacity equal to or greater than that of dentine
or dental enanel and still acceptable properties with
regard to strength, hardness, translucency (colum 1,
lines 3to 5, colum 1, line 47, to colum 2, line 3).

The Board considers that docunent (12), concerning al so
a nmet hod of preparing poly(carboxyl ate) dental cenent
by bl endi ng al um nofl uorosilicate glass powder,

pol yacrylic acid and water, represents the cl osest
prior art (page 3, paragraph 1).

Thi s docunent di scloses the use of a polyacrylic acid
havi ng a nol ecul ar wei ght of from 1500 to 150000 and

t he preparation of a |anthanum al um nofl uorosilicate

gl ass powder (page 7, paragraph 3; page 6, |lines 14 and
15, and Exanple Xl of the table on page 7).

As the radioopacifying effect is an inherent property
of high atom c weight atons such as | anthanumin
particular, it is clear to the skilled person that the
cenment obtained with the above-nenti oned gl ass powder
is a radi oopaque one. In that respect, docunent (1) for
instance confirnms this well-known property of | anthanum
(colum 2, lines 1 to 4).

Al t hough docunent (12) is mainly concerned with the
setting tinmes of the cenents and with their conpression
strength, it can also be assuned that these cenents
have acceptabl e properties with regard to hardness in
general and translucency since they are clearly
intended to be used by dentists in dental restoration
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practice (page 3, end of paragraph 1; page 4,
par agraph 3, and values (a) and (b) of Exanples 1 to
5).

Since claim1l on which the present decision is based
does neither exclude the presence of |anthanum nor of
any ot her conponents, the difference between the nethod
of document (12) and the nethod of the patent in suit
lies in the presence of a certain anmount of strontium
in the | ant hanum al um nofl uorosilicate gl ass powder to
be bl ended with polyacrylic acid and water (ie beside

| ant hanum t he gl ass powder nust contain between 12 and
35% by weight Sr, represented as SrO of the gl ass).

Nei t her the contested patent nor the various docunents
on file nor the appellant’s subm ssions show any
particular effect for this difference over prior art
docunent (12).

The Board agrees with the appellant that the
conparative exanples filed with the appellant’s letter
dated 14 July 1997 show that strontium when used as
sol e radi oopacifying atom is nore effective than

| ant hanum al one with respect to the setting tine, the
X-ray opacity and the conpression strength of the
prepared cenent.

However, as enphasised by the appellant in its letter
dated 14 July 1997, "...any change of the conposition
for achieving one of the goals will influence the other
properties, since all properties are consequences of

t he physical conposition.™

Accordingly, the conparisons nmade for strontium versus
| ant hanum al one instead of a | anthanunl strontium
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m xture conprised by claim1l on which the present
deci sion is based cannot be taken into account for the
assessnent of inventive step.

In view of the foregoing, the Board concludes that no
particul ar effect has been denonstrated for the
speci fic conbination of features according to claim1.

Accordingly, the problemto be solved by the subject-
matter of claiml of the patent in suit as agai nst
docunent (12) can only be seen in the provision of an
alternative nmethod for preparing a cross-|inked

pol y(car boxyl ate) dental cenent.

This problemis solved by blending the particul ar
ingredients of claiml1l and, in the light of the
description and exanples of the patent in suit, the
Board is satisfied that the problem has been plausibly
sol ved.

Thus the question to be answered is whether the
proposed sol ution, ie blending an alum nofluorosilicate
gl ass powder which contains between 12 and 35% by

wei ght Sr, represented as SrO of the glass, would have
been obvious to the skilled person in the Iight of the
prior art.

In that respect, document (1) precisely describes in
Exanpl e 2 an al um nofluorosilicate glass which, beside
| ant hanum al so contains strontium Anong the four x-
ray adsorbing atons disclosed in (1), nanmely La, Sr, Ta
and Hf, strontium even appears to be the preferred one
since it is present in the alum nofluorosilicate

gl asses prepared in all the exanpl es except one. In
addition, the ampbunt of Sr contained in the
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al um nof l uorosilicate gl asses of Exanples 4 and 5 is
within the range of 12 to 35%clainmed in the patent in
suit (see also under point 3).

Thi s docunent noreover teaches that such a glass can be
used for preparing a dental filling material which is
X-ray opaque and which has |low toxicity, high
mechani cal strength and optical translucency matching
tooth enanel, and cenents are nmentioned in the docunent

as an exanpl e of the envisaged dental filling materi al
(colum 1, lines 61 to 65, and colum 2, lines 11 to
14) .

The Board stresses that, although the term"cenents” in
docunent (1) is not restricted to cenents nmade by

bl endi ng a gl ass powder, polyacrylic acid and water as
di scussed under point 3, it is however clear to the
skilled person that such cenents are al so enconpassed
by this wording.

Accordingly, the Board is satisfied that the skilled
person faced with the problemof the provision of an
alternative nethod of preparing a cross-Iinked

pol y(car boxyl at ed) dental cenent would replace sone

| ant hanum by sonme strontiumin the prior art |anthanum
al um nofl uorosilicate gl ass powder w thout inventive
activity just by follow ng the teaching of docunent

(1).

The Board does not agree with the main argunent
submtted by the appellant, that docunent (1) addressed
t he radi oopacity problemin connection not with a
cenent made by bl ending a gl ass powder, polyacrylic
acid and water (ie a glass ionomer cenent) but a non-
reactive filler involving fundanmental |y different
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probl ems and that the skilled person would not conbine
t he teachi ng of docunent (1) with a docunment concerning
gl ass iononmer cenent, for two reasons:

- firstly, because the teaching of docunent (1) is
clearly not restricted to non-reactive filler as
it also nentions cenents as an exanple of the
suitable dental filling materials envi saged

- secondly because the x-ray absorbi ng atom
| ant hanum whi ch is di scl osed together with
strontiumand tantalumin docunent (1) is also
successfully used in a glass iononmer cenent as
shown by docunent (12).

Accordingly, the Board is convinced that there is no
techni cal prejudice preventing the skilled person from
consi dering the teaching of docunent (1) for preparing
gl ass i ononer cenents.

4.6 In the light of these facts, the Board can only
conclude that the subject-matter of claim 1 does not

i nvolve an inventive step as required by Article 56
EPC.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

0195.D
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A. Townend U OGswal d
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