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“OPTICALLY CLEAR FILLED SILICONE
ELASTOMERS

FIELD OF THE INVENTION

This invention relates to optically clear, reinforced,
inter-polymers of aryl and alkyl siloxanes, forming sili-
cone elastomeric, soft plastic contact lenses.

BACKGROUND OF THE INVENTION

Many silicone elastomers, when unfilled, generally
have excellent optical clarity and are usually water
white in color. The tensile strength, and especially the
tear strength, of such elastomers is poor, however. By
filling the elastomers with fine particulate solids, the
silicone gum stock will produce, when vulcanized and
cured, an elastomer with much improved strength.
Fillers used with the silicone elastomers have been the
usual fillers for plastics, but the fillers are limited when
optical clarity of the elastomer is an essential. Com-
monly used dimenthyl siloxane, with a vulcanizing
agent, produces a silicone elastomer, but for satisfac-
tory use it needs a filler for strength. One filler used for
silicone elastomers is finely divided silica, known as
smoke or fume silica. This filler when added to di-
methyl siloxane elastomer, or gum stock and then vul-
canized, produces a translucent elastomer, generally
useless for objects needing clarity, such as lenses.

In U.S. Pat. No. 3,341,490, there is described a blend
of vinyl-type siloxane units which may be filled with a
silica filler, forming, after vulcanizing and curing, prod-
ucts which are useful in the manufacture of articles
having optical clarity.

THE INVENTION

The present invention provides, in one form, for
making copolymers of diphenyl siloxane and dimethyl
siloxane, in about a ratio of twelve mole percent of
phenyl to methyl groups in the copolymer. This inven-
tion also includes a reenforced silicone type, soft plas-
tic contact lens containing about 6% to about 16%
mole of aryl groups comprising a copolymer of

a. an aryl siloxane,

b. an alkyl siloxane, and

c. a silica filler, .

said lens being characterized by the silicone copoly-
mer having essentially the same refractive index as the
silica filler, forming a transparent, optically clear lens.
In a broader aspect of the invention, an aryl siloxane
and an alkyl siloxane are copolymerized to produce a
" silicone elastomer having a ratio of about twelve mole
percent of the aryl to the alkyl groups, providing a
silicone elastomer in which the refractive index sub-
stantially matches that of the silica filler, making a
transparent or substantially transparent mixture with
the filler. Minor variations in the compositions will
have a slight effect upon optical clarity. Since mixtures
of highly arylated silicone oils or gums are generally not
miscible with the alkyl siloxanes, copolymers must be
used. Mixtures of two or more silicones containing
nearly the same aryl-alky! (phenyl-methyl) ratio can be
mixed to obtain the precise refractive indices to match
the silica filler. The optical dispersions will not nor-
mally match perfectly, but the matches are close
enough to rarely interfere with optical clarity of the
intended articles.
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OBJECTS OF THE INVENTION

One of the objects of the present invention is to pro-
duce a silicone elastomer of aryl siloxane and alkyl
siloxane containing an aryl-alkyl group ratio providing
a refractive index which substantially matches the
index of refraction of a filler to be used with the elasto-
mer.

Another object of the invention is to provide copoly-
mers of diphenyl siloxane and dimethyl siloxane con-
taining about twelve mole percent diphenyl groups to
the methyl groups having a refractive index substan-
tially matching that of a fume silica filler.

Another object of the invention is to provide opti-
cally clear silica filled silicone elastomers formed of

‘aryl and alkyl siloxanes.

These and other objects of the invention may be
ascertained by referring to the following description
and appended claims which set forth the general inven-
tion.

SPECIFIC INVENTION

Generally, a copolymer of an aryl siloxane and an
alkyl siloxane containing about twelve mole percent of
the aryl groups will have a refractive index which will
substantially match that of a fume silica filler, making
the elastomeric product transparent or substantially
transparent. In one specific case, a copolymer of di-
phenyl siloxane and dimethyl siloxane containing about
twelve mole percent of the diphenyl groups with a
balance of dimethyl groups produces a product which
will be essentially transparent with a fume silica filler.
Also, a copolymer of phenyl-methyl siloxane (about
twenty-four mole percent) with dimethyl siloxane pro-
duces a copolymer (containing about the same propor-
tion of phenyl and methyl groups) product having a
refractive index which will match that of the fume silica
filler. Other co- or ter-polymers, containing the same
proportion of phenyl and methyl groups will produce
products which are transparent with the fume silica
fillers. Minor variations in the composition of the poly-
mers have a slight effect upon optical clarity. Ethyl or
other alkyl groups may be substituted for the methyl
groups in the dimethyl siloxane, and other aryl groups
may be substituted for the phenyl or diphenyl groups of
the siloxane including phenyl-alkyl, naphthyl, toluyl,
xylyl, chlorophenyl, etc., may be substituted for part or
all of the phenyl in the siloxane groups. Minor adjust-
ments in the mole ratio of aryl to alkyl groups may be
necessary to achieve a proper refractive index which
matches the silica filler. With naphthyl, in particular,
only about six mole percent would be required.

To further illustrate the practice of this invention, the
following examples are included:

Dow Corning silicone oils, known as DC 550 and DC
560 were found to be miscible in all proportions. The
silicone oil DC 560 has an index of refraction of N0 =
1.436, while silicone oil DC 550 has an index of refrac-
tion of ny?® = 1.4935. Either of these oils singly, when
mixed with about six percent, by weight, of fume silica,
produced a suspension that was hazy and not optically
clear. Mixtures of DC 560 and DC 550 were made in
various mixtures and each was mixed with about six
percent by weight of treated fume silica. It was found
that fume silica treated with trimethyl silyl was much
easier to disperse than the untreated fume silica. A
mixture containing about 35 parts by volume of DC
550 and 65 parts by volume of DC 560 mixed with




