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This inventlon relates to a process for the pro-
duction of protheses and more specifically for the
production of protheses for dental purpases in
which process polymerized and polymerisable or-
ganic compounds are used, for example polystyrol,
polyvinyl and polyacryl compounds., Of the poly-
acryl compounds the most important are poly-
methacrylic compounds.

The inventlon is an improvement of those proc-
esses In which the polymerized and palymerisable
organic substances are worked up by pressing
them to the desired shape in a di-part mold man-
ufactured of water-containing masses, for In-
stance a di-part gypsum mold. In such processes,
the material is brought into the mold elther when
in a s0lid, already polymerized state or as a mix-
ture of a solid polymerisate and a liguid compound
being either monomeric or only partially poly-
merized but capable of being hardened by poly-
merisation. Im the first case, the pressing of the
mass |s effected at temperatures at which the solid
substances become thermoplastic, and in the sec-
and case, at temperatures at which the paste from
polymeric and monomeric compounds Is poly-
merized thoroughly.

Particularly, the Invention relates to a process
for the produetion of protheses from polymerized
and polymerisable materials in which a mixture
of solld polymeric and Hquid monomeric or only
partially polyimerized acryl compounds, for ex-
ample, methyl methacrylate, 1s polymerized. But.
the Inventlon may also be employed when working
up other polymerisable orgenlec compounds to
protheses.

An obfect of the present inventlon i1s a process
for the production of protheses from polymerized
and polymerisable organic compounds In which
the polymerisates and the polymerisable mono-
meric organie compounds respectively are freed
from the vndesirable susceptibility to water, For
the processes heretofore known have shown that
such organic compomnds are susceptible to water
when being heated, Insofar as they tend to become
milky or stained so that one was compelled either
to dry the gypsum molds Into which the mass 1s
pressed by heating them up ta temperatures of
more thaty 100° C. or to protect the inner surfaces
of the molds by a waterproof coating, for ex-
ample, by a thin metal foll. This procedure, how-
ever, Involves an additlonal waste of time and
material.

A further oblect of the invention is to ellminate
dizcolorings and to avold the wearlsome Insulating
of the gypsum mold in the production of protheses
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from polymerized and pelymerisable organic com-
pounds.

The above objects are accomplished, according
to the present invention, by adding hydrophchic
organic compounds that are soluble in the start-
ing material of the artificlal resin or that are at
least emulsive therein

Amongst the hydrophobic organic compounds,
those have proved as speclally adapted to fuifill
the Intended purpose which diminish the viscosity
of the paste of artificial resin; for it has been
found that, If the viscosity of the pasty mixture
from a polymerisate and a monomeric polymeris-
able substance is diminished, the mixture fows
eagsler, presses more closely to the gybsum mold
and ellminates thereby the formation of bubbles
that cause the entrance of water and, therefore,
discoloring of the mass. Furthermore, it has been
found that even such hydrophobic organic sub-
stances are apt for the intended purpose that
chenge the surface tension and show capillary
working in the mixture of artificlal resin. These
substances cause a closer communication between
the artificial restn and the mold and prevent,
therefore, the penetration of water.

Substances that improve the propertles of the
polymerisate and the polymerisable material are,
for exampie: carbocycHe, aromatic and hydro-
aromatic, but also aliphatie hydrocarbons, espe-
¢lally such hydrocarbans bearing a stde-chalin, as
for instance & residue of methyl, ethyl or propyl.
Instead of hydrocarbons such derlvatives thereof
may he used ip which one or several atoms of
hydrogen on the hydrocarbon skeleton are sub-
stituted by groups that are chemically not very
active. In general, the effect attained thereby i
Increasing parallel to the molecular value, For
instance, an addition to benzol 1s not very effec-
tive, an addition of naphthaline mare effective,
and an addition of anthracene yet mare effective,
2 parts by weight of an addition of anthracene
produces the same effect as 15 parts by welght of
an addition of naphthalene.

The sald carbocycle compounds may be suhati-
tuted by heterocyclic mother gubstances and
compounds. deriving therefrom hy substituting
atoms of hydrogen by groups being chembcalky
not very active.

Groups being chemleally not very active are,
for example: the keta-group, the hydroxyl-group
and the ester-groups.

These addltions may be made each per se or
several at the same time. It may be expedlent
to add two or more additions, for instance for the
reason that 1t is possible, in this case, to graduate
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the softening effect corresponding to the individ-
ual requirements.

The special effect of the process according to
the invention is attalned when using & mixture
from a solid polymerisate and a llquid monomeric
or partially polymerized but polymerisable sub-
stence, particularly compounds of the vinyl and
acryl group, preferably methacrylic acid esters

For instance, substances, as parafiine, vaseline,
octanhe, aceto-acetic acld ester, colophony, turpen-
tine ofl, benzol, toluol, xylol, meistylene, cumol,
benzyl alcohol, salicylic acld, naphthaline, di-
phenyl, diphenyl methane, benzophenone, an-
thracene, ethyl ester of phenylacetic acid, benzyl
ester of phenylacetic acld, diethyl ester of phtha-
lic acid and tricresyl phosphate, are added to the
starting materials of the artificial resins, accord-
ing to the invention. The additions of these hy-
drophobic substances to the starting materials of
the artificial resin amount to 0,1 to 40%, in gen-
eral 2 to 15% of the starting materials.

The adding of the substances avolding discolor-
ing to the mixture of solid and liquid acrylates
takes place when the substances of solld and Ha-
uld acrylates are mixed or, more preferably, be-
fore the mixing. In the latter case, solid addi-
tions, for example naphthaline, are sultably added
to the golid polymeric acryl compound, and liguld
additions, for example mesitylene, are suitably
added to the still lquid monomerlc acryl com-
pound,

Besides the additions accordirig to the inven-
tlon, also known additions common in the art,
such as polymerisation catalysts, softeners, color-
ing matters, and fillers may be added to the acryl
compounds.

In order to illustrate the Invention the follow-
ing examples are given:

Erample 1

85 parts of solld polymerized ester of methyl
methacrylate and 156 parts of naphthaline are
mixed with such & quantity of liquid monometic
pster of methyl methacrylate as to form a tough
paste. This paste is pressed in a di-part gypsum
mold as commonly used for the production of
dental rubber protheses, the two parts of the
mold are pressed together and the fllling is poly-
merized by putting the mold Into bolling water,
for half an hour. After polymerisation, the pro-
thesis is removed from the gypsum mold and then
finished ahd polished. ‘

In order to facilitate the removal of the casting
from the mold and the finishing of the prothesis
it i1s advisable 40 line the walls of the gypsum
mold, before the mixture is embedded, with an
organic varnish or with waterglass, particularly
waterglass of a special alkaline strength. This
lning facllitates the removal of the gypsum bak-
ing on the polymerized prothesis and helps to ob-
taln a speclally true copy.

Example 2

Ingtead of the methacrylic acid methyl ester
used according to exampie 1, a mixture of 80
parts of methacrylic acld methyl ester and 20
parts of acrylic acid butyl ester 1s used. 10 parts
of benzyl alecohol are added to the liguid mixture
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of these two esters and the substance is then
mixed with such a quantity of solld polymerized
mixture of the sald esters as to form a tough
paste. This paste Is worked up to a prothesis in
the same manner as described in example 1.

Exzample 3

The following other additlons are, for instance,
used instead of the before mentioned additions of
20 parts of naphthsaline or 10 parts of benzyl alco-
hol:

Parts
Benzol - e 33
Anthracene .. __________________ 2
Benzophenone - oo e 15
Toluol o 20
4 4 17
Mesitylene - oo e e 17
Cumol - e 20

Ezample 4

2 parts of liquid parafine are dissolved in 98
parts of monomeric methacrylic acld methy! ester
and this liquid is stirred with 200 parts of solid
polymerized methacrylic acid methyl ester, even-
tually by adding also a small quantity of a cata-
lyst, as benzoyl peroxide. This paste is pressed
into a di-part gypsum mold. The two parts of
the mold are then pressed together, thereupon
polymerisation takes place by placing the mold
into bolling water, for half an hour. After cool-
ing and retnoving from the mold the prothesis is
obtained without defect. .

By this way, protheses are obtained showing
neither stains nor discoloring without making
necessary a wearisome lining of the gypsum mold
with a tin foil. '

Instead of methacryllc acid methyl ester also a
mixture of 80 parts of methacrylic acld methyl
ester and 20 parts of acryllc acid buty! ester can
be used in the last mentioned example.

Furthermore, in the last example the solution
of 2 parts of paraffine in the monomerie meth-
acrylic acid methyl ester can also be substituted
by the following solutions in the monomeric
methacrylic acid methyl ester:

A solution of

Parts
OCtane -l e e 10
Ester of aceto-acetle acld oo . _ 10
Colophony o oo 05
Turpentine oll . ___ 0,5
Ethyl ester of phenylacetic acid-o ... 2
Benzyl ester of phenylacetic aeld_____ ———— 2

These additions to the starting materials of the
artificial resins avold any discoloring and the for-
mation of stains if the castings of artificial resin
are produced, for instance, from vinyl or acryl
compounds, such as methaerylic acld esters, In
the usual manner by heating In gypsum molds.
Furthermore, the additions prevent the formation
of bubbles, preferably i1 castings of larger size.

For the production of protheses, of course, such
substances are selected being physiologically
harmiless for the intended purpose.
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