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Summary of facts and subm ssi ons

1950. D

Eur opean patent application No. 90 906 500.5
(international publication No. WO 90/10435) was refused
by the exam ning division under Article 97 (1) EPC on
the grounds of inadm ssible extension of the content of
the application as filed and | ack of inventive step of
the clai ned subject-matter. The deci sion was taken on
the basis of a set of 20 clains.

The text of claiml filed with letter dated 2 Septenber
1993 and refused by the exam ning division reads as
fol | ows:

"The use of stable, non-toxic readily hydrol ysable
conpl ex fluoride conpound for the manufacture of an
agent for use in a nmethod for fluoridating teeth
conprising: mxing in an aqueous environnent and in the
present (sic) of a buffer a stable, non-toxic soluble
calciumsalt with a stable non-toxic readily
hydr ol ysabl e conpl ex fluoride conpound whereby the
conpl ex fluoride conpound is hydrol ysed and cal ci um
fluoride is precipitated; and pronptly applying the
resultant mxture to tooth surface."

The subject-matter of claim 10 was a tooth care package
conprising at |east two separate conpartnents
containing the two conponents cited in claiml1.

The foll ow ng docunents cited during the exam nation
procedure are relevant for the present deci sion:

(1) FRA-2 170 018,
(2) EP-A-0 263 638,
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(3) FRA-2 329 292

During the appeal proceedings, the appellant submtted
the followi ng | ate published docunent:

(4) Caries Res. Vol. 25, 1991, pp 397 to 401.

In conpliance with Article 114 (1) EPC, the Board, of
its own notion, additionally introduced in the appea
proceedi ngs the foll ow ng docunent assigned to the
patentee and cited as background of the invention in
the application under consideration:

(5) US-A-4 556 561.

Havi ng recogni sed the novelty of the clainmed subject-
matter, the exam ning division identified in docunent
(2) the closest prior art. This docunent disclosed the
use of sodiumfluoride and calciumchloride in a
treatnent for preventing tooth caries. Since the
fluoridating agent cited in this prior docunent, ie
sodi um fl uori de, was apparently consi dered by the

exam ning division as being conprised in the scope of
claim1l1l of the application in suit, the use of a buffer
was recogni sed as the uni que novelty-inparting feature
of the independent use claim However, this feature was
not regarded as able to endow the cl ai ned subject-
matter with an inventive activity.

As to the product clains, which had been anended duri ng
t he exam nation procedure, the exam ning division held

that not all the features of the clained subject-matter
were disclosed in the filed application. Therefore, the
clains were not adm ssible pursuant to Article 123(2)
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EPC.

The appel | ant | odged an appeal against this decision
and submtted, wth the statenent setting out the
grounds of appeal, the results of a conparative test
carried out to conpare the turbidity caused by the
system according to docunent (2) and that according to
the present invention. Additionally he produced the

| at e published docunment (4), which showed the anmount of
fluoride deposition on the tooth surface after
treatnment according to the invention conpared to the
treatnent according to the prior art.

Oral proceedings were held before the Board on 23 June
1999. A new main request and two auxiliary requests
were then fil ed.

During the debate, the appellant maintained that the
cl ai med subj ect-matter was novel over the teaching in
docunent (5) since the fluoridating and m nerali zing
nmet hod therein described was carried out at acid pH
val ues. Such a pH woul d have prevented the quick
hydrol ysis of the fluoride conpl ex conpound and the
rel ease of available fluoride ions with the result that
no precipitation of calciumfluoride on the tooth
surface woul d have occurred within the intended
application tine, as provided by claim1 of the main
request, or within a tinme of four mnutes or |less, as
provided by claim1 of the first auxiliary request.

The appel |l ant further indicated docunent (2) as the
cl osest prior art, and enphasised that the treatnent
according to the present invention produced a strong
increase in fluoride deposition conpared with the
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deposition obtained in (2), and that this inprovenent
could not be predicted in the Iight of the teaching in
(5) or in any other cited docunent.

Al t hough conceding that the fine nechani smof fluoride
deposition according to the invention was not
sufficiently elucidated, the appellant stressed that
the treatnent according to the invention did not

envi sage the prelimnary formation of dical cium
phosphate di hydrate (DCPD) onto the tooth surface, and
t he subsequent fixation of fluoride in the form of

hydr oxyapatite, as disclosed in docunent (5). This
prior docunent established, so the appellant argued, a
fixed indissoluble |ink between the use of a fluoride
conpl ex and the concomtant formation of DCPD. For this
reason, the skilled person would not have found in (5)
any incentive to use a fluoride conplex in a different
treat nent.

The texts of clains 1 according to the main request and
first and second auxiliary requests, all filed during
the oral proceedings on 23 June 1999, read as foll ows:

Mai n request

"The use of a two-conponent systemfor the preparation
of a conposition for fluorinating teeth, conprising

a) a first conponent conprising a stable, non-toxic,
sol uble calciumsalt, and

b) a second conponent conprising a stable, non-toxic,
readi |y hydrol ysabl e conpl ex fluoride conpound,



1950. D

.5 . T 0445/ 94

whi ch upon application is m xed in an agueous
environnent resulting in the hydrolysis of the fluoride
conmpound and precipitation of calciumfluoride on the
tooth surface which occurs within the intended
application tine."

First auxiliary request

"The use of a two-conponent system for the preparation
of a conposition for fluorinating teeth, conprising

a) a first conponent conprising a stable, non-toxic,
sol ubl e calciumsalt, and

b) a second conponent conprising a stable, non-toxic,
readi |y hydrol ysabl e conpl ex fluoride conpound,

whi ch upon application is mxed in an aqueous

envi ronnent resulting in the hydrolysis of the fluoride
conpound and precipitation of calciumfluoride on the
tooth surface within a tinme of four mnutes or |ess.”

Second auxiliary request
"The use of a two-conponent rinse or dentifrice system
for the preparation of a conposition for fluorinating

teeth, conprising

a) a first conponent conprising a stable, non-toxic,
sol uble calciumsalt, and

b) a second conponent conprising a stable, non-toxic,
readi |y hydrol ysabl e conpl ex fluoride conpound,
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whi ch upon application is m xed in an agueous
environnent resulting in the hydrolysis of the fluoride
conmpound and precipitation of calciumfluoride on the
tooth surface which occurs within the intended
application tine and wherein the first conponent, the
second conponent or both contain a buffer to maintain

t he pH above 5."

VIIl. The appellant requested that the decision under appea
be set aside and that a patent be granted on the basis
of the main or auxiliary requests | or Il filed during
the oral proceedings.

Reasons for the deci sion

1. The appeal is adm ssible.

2. Article 123(2) EPC

The i ndependent clains of all the valid requests were
anmended during the appeal proceedings. After eval uation
of all the anmendnents, the Board concludes that the
newy filed clains conply with the requirenents of
Articles 123(2) and 84 EPC

3. Article 54 EPC
Mai n Request and First Auxiliary Request
3.1 The novelty of the clainmed subject-matter over the

docunents consi dered by the exam ning division, nanely
docunents (1), (2) and (3), was not a point at issue in

1950. D N
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t he deci sion under appeal. The Board shares the opinion
that these three prior docunents are not prejudicial to
the novelty of any of the clains according to the
present main request and first and second auxiliary
requests.

However, novelty has also to be eval uated with respect
to docunent (5), which was considered for the first
time during the appeal proceedings.

Thi s docunent describes a nethod for topically
fluoridating and/or mneralising dental tissue
conprising two essential steps which can be carried out
ei ther successively, in a two-step treatnent, or
concomtantly in a single-step treatnent.

The first step is treating the tooth surface with a
non- agueous conposition conprising cal ci um phosphat es,
whi ch upon m xing with an aqueous solvent, the saliva,
gives rise to a solution in which dical cium phosphate
di hydrate (DCPD), ie CaHPQ,2H,O is forned. Since the
sol ution, which has pH 4.3 or |ess, contains DCPD
approaching the saturation concentration, this latter
precipitates onto the tooth surface (see claiml).

The above-nentioned sol ution, which is said "DCPD

form ng solution”, conprises soluble calciumsalts such
as di cal ci um phosphat e anhydrous (DCPA), nonocal ci um
phosphat e nonohydrate (MCPM or nonocal ci um phosphat e
anhydrous (MCPA) and necessarily the freshly forned
DCPD (see colum 4, lines 22 to 40 and exanples 1 and
2). Al these salts are non-toxic, since used in vivo,
are soluble, within the nmeaning of "soluble" given in
the application in suit, ie at |least 0.008 grans of Ca
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in 100 grans of water (page 5, lines 20) and, at | east
in the case of DCPD, are stable.

The Board therefore concludes that this solution neets
all the conditions stated for the "first conmponent” in
claim1l of all the main and auxiliary requests. On the
ot her hand, no argunent or evidence has been produced
by the appellant to convince the Board that any novel
feature of the present invention over docunent (5) was
entailed in the use of the specific calciumsalts.

The second step of the treatnent according to docunent
(5) conprises applying a fluoridation agent capabl e of
rel easing fluoride ions which are then fixed by DPCD to
the tooth surface in the formof fluorapatite.

As illustrated in colum 3, lines 27 to 36, the nethod
of docunent (5) can also be perforned as a one-step
treatnment. In this case, a fluoride conplex conmpound is
used as fluoridation agent. Such conpl ex conpound is
selected fromfluorosilicate, fluoroborate,

fl uorophosphate and other, as reported in colum 3,
lines 31 to 45, colum 5, lines 35 to 58 and col um 8,
lines 30 to 46 and in table Il

Since the fluoride conplex conpounds used in (5) are
the sanme as those used in the present invention, they
necessarily neet all the conditions stated for this
"second conponent” in claim1 of the main and auxiliary
requests.

Finally, docunent (5) provides that all the reagents
necessary to performthe fluoridating treatnment be
i ncorporated into a ready-for-use conposition in the
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formof a toothpaste, chewi ng gum or nouthrinse which
upon contact with saliva, thus upon application, forns
t he agqueous solution or gel which is the environnent in
whi ch the fluoridation occurs (see colum 7, |lines 33
to 34 and lines 49 to 51, colum 9, lines 45 to 51 and
colum 10, lines 10 to 13).

Considering the application forns envisaged in (5),
specifically toothpaste or nouthrinse, the Board is
convinced that in the one-step treatnent the m xi ng of
the different substances, the hydrolysis of the
fluoride conplex and the precipitation of CaF2 nust
necessarily happen upon application and within the

i ntended application tinme, as stated by claim1l of the
mai n request. Mdreover, when the application consists
in brushing the teeth with a toothpaste or rinsing the
mouth with a nmouthrinse this "intended application
time" is actually a matter of a few mnutes, that is in
practice tantanmount to the "four mnutes or |ess”
defined by claim1 of the first auxiliary request.

In the Board's view, therefore, the sequence of
reactions and tines characterising the treatnent
according to docunent (5) is identical to the sequence
steps and tines stated in claim1l of the main request
and first auxiliary request.

The appel |l ant contested this conclusion and argued that
the acid pH characterising the treatnment according to
docunent (5) would have prevented the hydrolysis of the
fluoride conpl ex conpound and the necessary rel ease of
avai l able fluoride ions wth the result that no
precipitation of CaF2 could have occurred within the

I ntended application tine.
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These argunents are however in contradiction with the
experinmental results reported in (5). In fact,

exanpl e 2, which describes a one-step treatnent,

unanbi guously proves that the content of fluoride

i ncorporated onto the tooth enanmel after a treatnent of
a fewmnutes is significantly higher than the fluoride
content in the control, in spite of a pH value of 2.1.
In particular, as illustrated in table Il, using
calciumfluorosilicate the fluoride content in the
enanel increases by about 2.5 tines or even nore. These
results thus prove that the hydrolysis of the fluoride
conpl ex, which releases fluoride ions, though probably
show ng opti num pH of 5 or higher as asserted by the
appel lant, still occurs significantly at pH 4.3 or

| ess.

Finally, the Board wi shes to enphasi se that the present
case i s not conparable to the case of decision T 290/ 86
(Q) EPO 1992, 414) in which the novelty of a second

t herapeutic application of a known nedi canent over a
previously known simlar treatnment of the human body

for the sane therapeutic purpose was accepted by the

t hen conpetent Board on the basis of a technical effect
not previously recognised. In the present instance (as
also clarified under point 4.7.3 below) the treatnent
according to the prior docunent (5) inplies the
formati on and precipitation of CaF, as an essential step
for the achievenent of the final therapeutic effect, as
also inplied by the invention in suit. On this point,

it shoul d noreover be noted that the fine nmechani sm of
tooth fluoridation after CaF, precipitation according to
the present invention was not sufficiently el ucidated,
as admitted by the appellant at the oral proceedings,
whi ch neans that a nechanismidentical to the one of
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(5) cannot be excluded. In fact the wording of claim1l
according to the main and first auxiliary requests does
not even exclude that DCPD be used or that the
fluoridation effect be achieved through the sanme DCPD

i nternmedi ate of docunent (5).

In view of the foregoing, the Board' s judgenent is that
the subject-matter of claim1l according to the main
request and first auxiliary request |acks novelty.

Second Auxiliary Request

Claim1 of the second auxiliary request is further
characterised by the presence of a buffer in either
conmponents of the system or both, to naintain the pH
above 5.

The Board recognises that neither the docunents

consi dered by the exam ning division nor docunent (5)

di scl ose the use of a two-conponent system additionally
conprising a buffer. The subject-matter of claim1l is

t heref ore novel.

Article 56 EPC

The exam ning division and the appellant have both
i ndi cat ed docunent (2) as the closest prior art. The
Board accepts this opinion.

Thi s docunent describes an oral conposition in the form
of toothpaste or nouthwash for inhibiting caries

t hrough the deposition of particles of a fluoride ion-
releasing material in the nouth and onto the tooth
surface, the particles being freshly precipitated
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cal cium fluoride particles.

The invention in (2) inplies the conbined use of two
conpositions conprising, the fornmer, an aqueous
solution containing calciumions, the latter, an
aqueous sol ution containing fluoride ions, and being
such that when m xed directly in the nmouth or

i mredi ately before use rapid precipitation of cal cium
fluoride occurs. Calciumchloride and sodiumfl uoride
are used as preferred enbodi nents of the invention (see
clains 1 to 6, experinments 1 and 2 and exanples 1 and
2). A specific effect sought by the treatnent of (2) is
the rapid precipitation of CaF2 (see page 3, lines 1 to
19).

The technical problemto be solved by the present
invention in relation to docunent (2) is that of
provi di ng neans for inproving the deposition and/or
retention of fluoride on the oral and tooth surfaces.
In fact, as discussed in the application under

consi deration, page 2, lines 17 to 32, it was estimted
that the known fluoridation treatnents yiel ded
deposition of less than 0.5% of the avail able fluoride
contained in a nmouthrinse or dentifrice.

The sol ution proposed by the invention is to repl ace
the sodiumfluoride used in (2) as source of fluoride
ions with a stable, non-toxic, readily hydrol ysable
conpl ex fluoride conpound and to maintain the pH above
5 wth a buffer.

As explained in the application in suit, when the two
conponents of the systemare brought in contact just
prior to application, a controlled reaction



4.5

1950. D

. 13 - T 0445/ 94

precipitates extrenely fine particles of calcium
fluoride continuously wthin the application period.
This relatively prol onged precipitation deposits
significantly nore fluoride in the nouth than the
currently used fornul ati ons contai ni ng conpar abl e
anounts of fluoride. These argunents have been
confirmed by two pieces of proof, nanely a
spectrophotonetric graph and the | ate published
docunent (4), enclosed in the statenent setting out the
grounds of appeal.

On the basis of these results the Board is convinced
that the technical problemis actually solved by the
proposed sol ution.

The recognition of the drawback of a lowyield in
fluoride deposition upon treatnent with the known
conventional fluoridating agents was not a contribution
of the present invention since it had al ready been
recogni sed i n docunent (5).

In fact, the treatnent disclosed in (5), regardl ess of
whet her in one or two steps, always inplies the fresh
formati on of CaF,, not as a side-effect to be nininzed
or avoi ded, but rather as a desired effect which can

i nprove the effectiveness of the treatnent inits
entirety, as evident fromthe passage in colum 3,
lines 8 to 10.

The docunent, however, explains (see colum 3, |lines 30
to 42) that in the one-step treatnent, which involves
direct mxing of the DCPD-form ng solution with the
fluoridation agent, it is not possible to add the
sinple fluoride conpounds present in conventiona
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fluoridation agents into the DCPD-form ng sol ution

W t hout causi ng nmassive precipitation of calcium
fluoride, CaF,. This precipitation not only renoves
calciumfromthe solution, but it also reduces the
fluoride concentration of the solution to a negligible
amount. The result is a drastic reduction in

rem neralisation and fluoridation capacity. Thus the
teaching in (5) nmakes plain that a quick, excessive
preci pitation of CaF, reduces the yield of the
fluoridation treatnent.

To avoi d the drawback of a drastic reduction in
fluoridation capacity, docunment (5) teaches to repl ace
the conventional fluoridation agents, which are eg SnF,,
NaF or TiF, (see colum 7, line 46), with a conpl ex
fluoride conpound that does not imedi ately rel ease
free fluoride ions into the aqueous solution or ge

upon di ssolution. Thus, large quantities of free
fluoride ions are not released and there is m ni nmal
precipitation of calciumfluoride (see colum 5, |ines
35 to 41).

Thus docunent (5) unanbi guously teaches that, in order
to inprove the fluoridation yield in a fluoridation
treatnment carried out in a single step, as clained in
the application in suit, the conventional fluoridating
agents such as the NaF used according to the cl osest
prior art, docunent (2), have to be replaced by conpl ex
fluori de conpounds.

Claim1 of the second auxiliary request is further
defined by the presence of a buffer to nmaintain the pH
of the aqueous environnment above 5. Thus, the question
has to be consi dered whether the pH factor endows the
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cl ai med subject-matter with an inventive nerit.

The first reason to add a buffer is explained in the
filed application, on page 7, lines 25 to 30, where it
is stated that "since hydrolysis of the conpl ex
fluoride produces free fluoride as well as hydrogen
ions, to nmaintain the pH of dentifrice or rinse
constant above approximately 5, pH buffer may be
added. . ".

The Board understands fromthis passage that the

pur pose of a buffer should be that of keeping the pH
around val ues suitable for and conpatible with
application on teeth and nucous nenbranes. It is
obvious to the person skilled in the art that extrenely
acid values are to be avoi ded because they are
irritant, as is self-evident, and because they
facilitate the dem neralisation of the tooth enanel, as
is well known in itself and enphasised in docunent (3),
page 3, lines 7 to 10. Actually, the closest prior art
itself, docunent (2), teaches in exanple 2 that the pH
has to be adjusted to values of 7.0-7.5.

Therefore, as long as the scope of a buffer is to
guar ant ee the physiol ogical conpatibility of the

conpositions, the Board cannot recognise in this

feature any inventive step

During the oral proceedings, the appellant devel oped a
further argunent. Nanely, the fluoridation treatnent
according to (5) was carried out at a pH bel ow 4. 3.
This acid pH prevented, so he argued, the hydrolysis of
the fluoride conplex and the necessary rel ease of
fluoride ions. Therefore a pH val ue above 5, as stated
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inclaiml, would inprove the final fluoridation
ef fect.

The Board notes that the treatnents disclosed in (5),

i ncluding the one-step treatnent, always entail two
essential reactions which, having different rates and
different optimum conditions, run necessarily
successively. The fornmer is the formati on of DCPD

whi ch requires an acid pH, below 4.3, the latter is the
hydrol ysis of the fluoride conplex which is sl owed down
by the acid pH On this aspect of the treatnent,
docunent (5) is very clear. It teaches that the pH of
the solution or gel (that at the beginning of the
treatnent is 4.3 or less) gradually increases as DCPD
is formed, and that the conpl ex fluoride conpounds
hydr ol yse as the pH of the solution or gel increases
(enphasi s added). As the fluoride concentration slowy
rises, CaF, may begin to precipitate out of the solution
or gel (see columm 5, lines 41 to 48). This passage
unanbi guously suggests that the pH necessary for the
hydrol ysis of the fluoride conplex cannot be strongly
acid, but on the contrary has to be increased |ikely
above 4.3 in order that the reaction can start and
prosecute. That the pH value is expected to rise during
t he devel opnent of the treatnent is further confirned
by the absence in the systemof (5) of any buffer:

I ndeed, a buffer would prevent such an increase.

Thus, the skilled person faced with the probl em of
i nproving the fluoride deposition and/or retention
obt ai ned according to the closest prior art, and well
aware that at |east a part of the solution to said
problemwas to replace the conventional fluoridating
agent of (2) with a fluoride conpl ex conpound, was
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suggested on the one hand by docunment (5) to maintain
the pH above the acid value 4.3 in order to facilitate
the fluoride conplex hydrolysis, and on the other, to
approach as nmuch as possible the neutral pH, as

di sclosed in (2), for the sinple reason of
physi ol ogi cal conpatibility.

Moreover, the skilled person, in an attenpt to nodify
the oral preparation described in docunent (2), had no
reason at all to envisage an acid pH value, since the
fluoridation treatnment of (2) does not inply the
previous formation of DCPD of the tooth surface.

Under this circunstance, the feature in claiml of a pH
mai nt ai ned "above 5", which in its neani ng conprises
neutrality as well, is considered by the Board as an
obvi ous, arbitrary conprom se equival ent to any ot her
possi bl e val ue between the pH 4.3 of (5) and the

neutral pH of (2), and for this reason unable to
underlie in itself an invention.

The Board wi shes to enphasi se that the appellant failed
to produce any argunent ained to prove that the
specific pH value 5 was indeed the result of a

pur posi ve selection and thus the threshold of a novel
unpredi ctable effect able to endow the claimw th an

i nventive nerit.

During the oral proceedings, the appellant also
expressed the opinion that docunent (5) established a
fixed indissoluble |ink between the use of a fluoride
conpl ex conpound and the formation of DCPD on the tooth
surface. For this reason the skilled person would not
have found in (5) any incentive to use a fluoride
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conplex in a treatnent not contenplating the formation
of DCPD, such as the treatnent according to docunent

(2).

The Board concedes that the formation of DCPD is a
prelimnary step in the treatnent according to (5).
Neverthel ess the fluoridation treatnment therein

descri bed al so conprises the formation and
precipitation of CaF, as an essential step necessary to
achieve the desired final effect. This step is

i ndependent of the subsequent fate of the precipitated
CaF,, nanely whether incorporated in the enanel as

hydr oxyapatite through the internedi ate DCPD or causing
initself a parallel additional fluoridation. For this
reason, the skilled person would understand fromthe
teaching in (5) that the formati on of DCPD and the
preci pitation of calciumfluoride upon hydrolysis of
the fluoride conplex, though both contributing to the
final result, were not so rigidly interconnected as to
di ssuade himfrom considering the use of a fluoride
conmpl ex conpound i ndependently from a DCPD-form ng
reagent .

In view of the foregoing, the Board judges that the
subj ect-matter of claim1 according to the second
auxi |l iary request does not involve an inventive step,
and that, under these circunstances, it is not
necessary for the Board to evaluate the patentability
of the remaining i ndependent cl ai ns.
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For these reasons, it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Martorana P. A M Lancgon

1950. D



