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The present inventlon relates to porcelain arti-
fleial teeth and more particularly to teeth which
are-to-be seeured onto a supporting part com-
posed of g plastie material shaped by contact with

said teeth, or to be secured by sealing onto any .

denture base whatsoever, and the present appli-
‘catton is a centinuatien-in-part application of
our application Serial No. 285,126 flled July 24th,
1939,

It Is known that the seeuring of such teeth onto
their denture base 13 generally obtalned by metal
pins ore extremity of which Is embedded in the
body- of the tooth, or by rentention holes of rela.
tively large sizes provided in ssid body, or again
by sliding means adapted te a metallle stud or
tenon integral with the denture base. In order
to avold the well known incenveniences inherent
to these various systems, & method for forming
retention means on the retention surface of por-
celain teeth has already been proposed, which
method consists in -applying onto this retention
surface a mixture of tooth porcelin powder, of
ground cork, of a powder of g ceramic substance
which increases the fusing point of the porcelain
and prevents glaging, and of a sticking substance
such as en aqueous solution of soda silicate, then
In hesting the tooth structure with the said mix-
ture to the fusing point of the tooth porcelain.
As a result of this heating, the cork contatned
in’ the sald mixture burms and provides on the re-
tention surface of the teoth numerous undercuts,
whdch condition gives this surface a roughness the
object of which is to ensure a Armer attachement
of the tooth on its supporting part. However,

with this method only imperfect results cano be ;

oltained. The above defined mixture which is
applied to the retention surface of the tooth con-
stitutes a conglomerate in which the particles of
ceramilc material having a high fusing point are
completely enveloped and Jn which the under-
guts resulting from the combustion of the cork
particles farm small cavities more or less spheri-
cal, ill-At for ensuring a good retention of the
tooth by the supportihg part and which are dis-
tributed haphazardly, the only cavitles which can
have & useful retention power heing those which
are superficially widely open. On the other
hand, the internal cavitles resulting from the
egmbustion of the cork particles contained
throughout-the tayer of the mixture appliad onto
the retention surface of the tooth play no part in
the retention and have a harmful effect by ren-
dering this layer extremely porous and by conse-
quently reducing its own resistance to a consider-
»ble. extant, so that there are great ehances that
the breaking away of the tooth will oceur rather
eadly by breakage of this layer. Moreover, this
porosity is particwarly imsanitary due to the fact
that ks Iz subjeet to septic infiltrations.
Theobjlect of the present invention is & process
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which presents none of the above mentioned in-
conveniences-and which allows to obtain, on the
retention surface of artificial pareelain teeth an-
thoring -ehapes presenting counter-draught and
capable of ensuring & very fast sealing of the
teeth on their supperting parts and the proper
registance of which is very high while being, at
the same time, Intimately and securely soldered
to the body of the tooth.

"'The process according to the tnvention consists
in coafing the retention surface of the tooth with
‘a8 binding substance and m sprinkling the so
coated sutfsce . with particles of ground alummmna,
the In- subjecting the tooth to & firing operation.

Thus, teeth are obtalned—after firing—the sur-
faee of which presents, in that part which is
provided with alumina particles, asperities in
proportlon Lo the sizes of the alumine particles
utilized, whith condition obtains, by means of
sealing, a considerably increased retention ca-
paclty. QOround alumine partieles have in gen-
eral very frregular and ragged forms and, thanks
to the Tact that thelr distribution on the reten-
tion sufface of the tooth takes place by sprin-
kling snto the binder applied before hand on this
surface, they are held fast, only by their base, in
most, cases, in the tooth poreelain and are else-
where completely free and exposed. These par-
ticles thus present asperities which constitute so
marry. anehoring points for the sealing substance,
aspecially for the plastic material constifuting the
tocth support. Moreover, an excellent soldering
of the alumina patticles to the porcelaln of the
tooth is observed, which may presumably be ex-
plained by the faet that the alumina is super-
ficlally attacked in the presence of heat by the
silicates entering into the compuasition of the por-
eelain.

Practicplly, the process according to the In-
vention may be applied either to poreelain teeth
in & green state, in which case the baking occur-
ring afier:-sprinkling of the alumina powder, cor-
respondy to the normal baking of the tooth, or to
porecladn jeeth alrendy baked, in which case the
tecth are:subjeected after sprinkling of the a-
mina powder to a seoond baking carrled on under
the eonditions defined hereafter,

In the ease.where the teeth are in green state
it is possible 10 use, as a binder, a substance pos-
Bessing an -agglutinating power at the ordinary
temperature, the function of this substance being
only to epsure s sufficient adherence of the aju-
mina . particles to the retention surface of the
tooth during.the handling which takes place be-
tween the sprinkling of the alumina particles and
the firing operallon during which the alumina
particles will be soldered to the porcelain of the
tooth. It.ls desirable that the adhesive substence
utilized possess & good agglutinating power, that
It preferably present a consistency which will per-
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mit its laying on by means of a brush and that
it does not dry too much, or that it does not dry
af all If possible, in order that its agglutinating
power be maintained between the moment when
the said substance is applled onto the retention
surface of the tooth and the moment when the
sprinkling of the alumina particles takes place.
Glue for example 1s an agglutinating substance
which is particularly satisfactory with regard to
those conditions. Pitch, dextrine, starch, aligi-
nates and the like may be also used with ad-
vantage.

In the case where Lhe treated teeth are already
baked, it is deslrable to add to the binder applied
on the retention surface of the tooth a small
quantity of ceramic material having a fusing point
below that of the tooth porcelain and the fusing
of which, during the final firing operation, will
ensure the soldering of the alumina particles to
the procelaln of the tooth. The final firing is
then carried on at a temperature sufficlently high
to fuse the ceramic material contained In the
binder but not sufficiently high to fuse the tooth.
The said ceramic material may be constituted for
example by porcelain powder of substantialiy the
same composition as the tooth porcelain but the
fusing point of which is slightly lowered by the
addition of an appropriate flux. Despite the fact
that the addition of such a ceramic materlal is
not absolutely indispensable In the case where the
treated teeth are in a green state, it is also possi-
ble to have recourse to this addition in this case,
for it Iacilitates the obtention of a better solder-
ing of the alumina grains to the porcelain of the
tooth.

The alumina utilized for puttmg the invention
Into practice may notably be natural or ertificlal
fused alumina, for example corundum, The
aluminga bparticles are obtained by grinding.
Practically, it is possible to use alumina particles
passing through sieves ranging from N° 43 (corre-
sponding to grain sizes of 400 to 1410 mlcrons)
to N° 220 (corresponding to grain sizes of 25 to 80
microns). The best results seem to be obtained
with particles passing through sleves ranging
from N° 43 to N° 100 the optima slzes for these
particles appearing to be between 300 microns and
720 microns (sieve N* 60). As far as the shape
of the alumina particles is concerned it seems de-
sirable, in order to carry out the process accord-
ing to the Invention, to choose particles having a
rather elongated form. It is then possible, dur-
ing the sprinkling of these particles onto the re-
tention surface of the tooth which has previously
been coated with a binder, to orlent the sald
particles by means of & magnetic fleld for ex-
ample, so that these may be anchoted to the sur-
face by thelr most narrow base, which condition
allows to obtaln asperities which profect more
substantially out from the retentlon surface of
the tooth. On the abrading substance market
can commonly be foliind alumina particles ground
to all slzes fit for use In carrying out the Inven-
tion as well as chosen particles which, for any
‘given sieve number, can be of an elongated or
short shape.

In all cases the fastness of the seals obtained
with teeth treated according to the Invention Is
quite remarkable, the asperities presenting coun-
ter draught and formed by the alumina particles
constituting a multiplicity of anchoring points by
which the teeth are effectively held by the hard-
ened rubber or other supporting materlal. For
flat teeth, for example, the firmness of such a
seal i superior to that obtained by means of one
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oI two metal pins which condition allows the man-
ufacture of teeth of this type without metal pins
and allows in addition the space occupded by the
invisible part of the tooth to be reduced to a
minimum. For molar teeth, the effectiveness of
the seal obtained thanks to the invention allows
to do away with metal ping and encumbering geo-
metrical retentive forms, habitually utilized and
allows to give substantial draught to the central
hole which may go as far as the complete dis-
appearance of this hole in the case of low teeth,
On the other hand it has also been observed that
with regard to teeth manufactured according to
the Invention the withdrawlng of the plastic ma-
terial constituting the denture base, and vulcanite
in particular, practically no longer takes place at
the level of the retention surface of the tooth,
the plastic substance remaining Intimately bound
to this surface. The hollows habitually created
by this withdrawing and which lend themselves to
Infiltrations and retentions of putrescible sub-
stanceg are thus avolded which condition leads
to an important progress from a sanitary point of
view.

In the appended drawing, embodiments of the
invention are represented. In this drawing: Fig.
1 is a sectional view of a flat tooth secured on a
prosthesls, only a part of which is represented;
¥ig. 2 is a similar sectional view of a molar tooth;
Fig. 3 a large scale fragmentary sectional view of
the retention surface of the tooth treated accord-
ing to the invention.

In the case of Fig. 1, a is a flat porcelaln tooth
secured on a denture base b of hardened rubber
for example. According to the invention, on the
retention surface ¢ of the tooth & are soldered
aluming particles d between which the hardened
rubber constituting the denture base b penetrates.
In the large scale section of Fig. 3 the bhinding
layer apblled onto the retention surface ¢ of the
tooth can be seen at e the alumina particles d
having been distributed by sprinkling onto the
sald retention surface. These particles are thus
enveloped only at their base of contact with the
surface ¢. The contours by which the particleg d
are represented in Fig. 3 correspond to some of
the ragged forms which may be observed by a
mlicroscople examination of these particles.

In the embodiment of Fig. 2 the molar tooth
1s sealed onto a denture base ¢ composed of hard-
ened rubber for example by means of surfaces i, 1
provided with alumina particles € as in the pre-
ceding case,

Hereunder are examples of binding composi-
tlons which may be utllized according to the In-
vention to coat the retention surface of the teeth
before sprinkling with a.lu.mina particles:

Exzample 1

For treating a green porcelain tooth baklng at
1350° C, a mixture 1s used as a binder, which mix-
ture is obtalned by intimately mixing:

English glue. .o e o
Finely divided felspar of the same composi-
tion as that of the one entering into the
composition of the tooth porcelain ... 8
Calclum carbonate_ oo e __

If the mixture thus obtained is too thick to be
laid on by means of a brush, it may be rendered
more fluid by heating in a water bath, or by dilut-
Ing it with a few drops of castor oll. After apply-
ing a coating of {his mixture onto the retention
gurface of the tooth, corundum powder passing

Grs.
10



433,208 3

through a N° 60 sieve is sprinkled onto this sur- in which the addition of calcium carbonate is in-
face, and the tooth is then baked in the usual way. creased to 0.8 gr. After applying a coating of this
mixture onto the retention surface of the tooth

Erampie 2 and sprinkling corundum powder thereon, the

For treating an already baked tooth, the same 3 tooth is fired at about 1280° C.
mixture as in the preceding example 1s used but PAUL JEAN JACQUES GONCN.



