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BREAST IMPLANTS
AND METHODS OF MANUFACTURE

CROSS—REFERENCE TO RELATED APPLICATIONS

This application is a continuation—-in-part of U.S.

Patent Application No. 11/349,750 filed February 8, 2006.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is generally related to soft
tissue implant prostheses, such as breast, testicular, tissue
expander, and facial implants, and more particularly, the
invention relates to a breast implant with a filling material

and i1its method of making such implants.
2. Prior Art

Soft tissue medical implants such as mammary prostheses
generally are made of silicone material for an elastomer
shell and filling material disposed inside the shell. If the
shell ruptures, either as a result of accidents or through
crease—-fold flaw or other modes of failure, the filling
material escapes into the body. If the filling material is
silicone gel, hydrogel, or gel made from natural biomaterial,
the exposure of such a large volume of gel material in the
body would pose a significant risk and complications for both
long and short terms. The risks associated with any of the
gel type material have been well documented and published in

the literature.

If the filling material is saline, saline will excrete

readily; however, the deflated shell must be removed and



WO 2011/066580 PCT/US2010/058446

would require another surgery. In many cases, it has been
reported that the small pieces and fragments of shell
material might migrate to other areas causing further risks

and complications.

If the filling material is hydrogel made from either
synthetic or natural biopolymer, the long term risks or
complications remain unknown because little data exists for
tLissue reactivity of these materials. Furthermore, since the
chemistry and characteristics of the hydrogel are
significantly different from conventional silicone gel, the
acceptability of the gel made from material other than
silicone still remains an issue with both physicians and

patients.

Soft tissue implants, particularly breast implants, have
gone through a considerable transition over several years
with respect to the safety of silicone gel filling materials.
As a result, a number of materials have been proposed to
replace the silicone gel and saline which have been used over

the past 30 years.

U.S. Pat. No. 4,731,081 to Tiffany et al., entire
contents of which are incorporated herein by reference,
discloses a surgically implantable mammary prosthesis that is
rendered rupture-resistant by injecting a ligquid with
uniformly dispersed lubricating material into a flexible
creasable shell during manufacture or surgical implantation.
The lubricating material, such as polyvinylpyrrolidone,
polyvinyl alcohol, hydroxyethyl starch, or lecithin is
uniformly dispersed in a carrier inflating liquid such as

normal saline.

U.S. Pat. No. 5,219,360 to Georgiade, entire contents of

which are incorporated herein by reference, discloses a
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surgical mammary prosthesis containing a liquid-gel of cross-—
linked hyaluronic acid inside a medical grade elastomer, and
a method of making a prosthesis containing such a liquid-gel.
Because the gel used in the invention contains a nontoxic,
nonantigenic, noninflammatory, biodegradable natural
substance, problems attributed to or associated with previous
silicone gel filled prostheses as a result of prosthesis

rupture or leakage or "bleed" are avoided.

U.S. Pat. No. 5,282,857 to Perry, entire contents of
which are incorporated herein by reference, discloses a
medical implant comprising an outer envelope and a gel filler
material, wherein the gel comprises water and a cellulose
gelling agent. The gel in the implant may further contain a
lubricating agent. The components of the gel are
biocompatible and do not adversely affect human beings.
Implants containing the lubricating agent have a decreased
tendency of failure caused by internal friction on the
envelope. The implants of the present invention have similar

characteristics of the human breast.

U.S. Pat. No. 5,534,023 to Henley, entire contents of
which are incorporated herein by reference, discloses an
implantable prosthetic device having a biocompatible
elastomeric shell and a polyphasic filler material consisting
of gas—-filled chambers or beads bathed in a biocompatible
fluid. In a preferred embodiment the solid and gaseous phases
of the filler comprise interconnecting flexible chains of
small gas—-filled beads. The gas-filled beads may be
continuously extruded in a chain with a fiber of extrudate
connecting the beads. In one embodiment, the extruded chains
of beads are formed into a mass having the desired shape of

the prostheses where they may be further crosslinked, then
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placed within an outer shell. The void space between the

beads is filled with a biocompatible fluid such as saline.

U.S. Pat. No. 5,549,671 to Waybright et al., entire
contents of which are incorporated herein by reference,
discloses a fluid-filled mammary prosthesis for implantation
beneath the skin of a patient comprising a shell and an
adjunctive filler. The shell is preferably a closed silicone
elastomer envelope having an interior volume and a valve for
filling. The filler material is a mixture of a fluid such as
saline and an adjunct consisting of a plurality of hollow
silicone beads having two or more fenestrations within the
wall of each bead which provide fluid communication between
the outside of the bead and the hollow interior. The beads
are packed into the shell prior to the introduction of fluid
into the interior of the shell. The beads serve as a baffle
to prevent unwanted hydraulic behavior of the fluid portion
of the filler material and also serve to help maintain the
anatomical profile of the implant. The hollow beads, which
range in sizes from about 7/32 inch to 1/2 inch in inside
diameter, may be conveniently made by injection molding. The
adjunctive filler may be a plurality of beads of a particular

size or a mixture of different sized beads.

U.S. Pat. No. 5,824,081 to Knapp et al., entire contents

of which are incorporated herein by reference, discloses a
tissue implant comprising a flexible shell, a fluid filler
within the shell, a compound foam body disposed within the
shell, the compound foam body comprising a distinct first
foam region having a substantially uniform first cellular
density throughout the first foam region, and a distinct
second foam region having a substantially uniform second
cellular density throughout the second foam region, the

second cellular density being different than the first
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cellular density, and a cavity in the compound foam body
adapted to provide a hydraulic reservoir for the fluid

filler, the cavity being substantially larger than any cell.

U.S. Pat. No. 5,843,189 to Perouse, entire contents of
which are incorporated herein by reference, discloses a
breast prosthesis comprising a plurality of pockets filled
with a liquid, wherein each of the pockets has, at rest, a
predetermined configuration, and each of the pockets is
delimited by a flexible membrane; and a holding device for
holding the pockets against one another, wherein the pockets
are formed integrally with one another so as to form at least

one string.

U.S. Pat. No. 5,941,909 to Purkait, entire contents of
which are incorporated herein by reference, discloses a new
soft tissue implant filling material. The surgically
implantable soft tissue implant filling material has good
aesthetic properties, as measured by viscosity and
elasticity. One embodiment of such a new filling material is
a gel which comprises three components. The first component
is a water soluble polymer or hydrogel that has a high
molecular weight. Alternatively, the first component is both
crosslinked and has a high molecular weight. The second
component of the filling material is a water-soluble polymer
that is eliminated rapidly through the kidneys upon
subcutaneous release. The third component of this filling
material is saline, which is used to dissolve the polymer and
to adjust the osmolality of the polymer. In addition, a
buffer may be added to the filling material to adjust the pH
of the gel. One gel formulation of the present invention, in
its preferred embodiment, consists of polyacrylamide and

derivatives thereof.
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None of the prior art patents recognize or addresses the
critical and important issues which are involved in the
selection of a suitable material that would provide a safe

and effective implant filling material.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional objects and features of the present invention
will become more apparent and the invention itself will be
best understood from the following Detailed Description of
Exemplary Embodiments, when read with reference to the

accompanying drawings.

FIG. 1 shows a top view of a mammary prosthesis of the

invention.

FIG. 2. shows a side cross—-sectional view of the mammary

prosthesis filled with a filling tubing.

FIG. 3 shows a side cross-—-sectional view of the mammary
prosthesis filled with a filling tubing that has a coating

surface.

FIG. 4 shows a top cross—sectional view of the mammary

prosthesis, section I-I of FIG. 3.

FIG. 5 shows one embodiment of the wound tubing prior to

being inserted into a shell of the empty mammary prosthesis.

FIG. 6 shows half of the cross—sectional view of the

wound tubing with surface coating, section II-II of FIG. 5.

Fig. 7 is a cross section of the shell of one embodiment

at a stage of manufacture.

Fig. 8 is a cross section of the embodiment of Fig. 7 as

ready for implantation.
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Fig. 9 is a cross section of a still further embodiment

of the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

It is, therefore, an object of this invention to provide
a mammary prosthesis with a silicone shell containing a
filling material made from silicone tubing that renders the
improvements and benefits as: (1) filling material being made
from the same shell material family would not require any new
or different bioccompatible data and thus would provide a
relatively faster regulatory approval; (2) issues related to
gel migration, bleed and exposure of many low molecular
weight chemical components to the body would be eliminated;
(3) in case of rupture, the tubing bundle could be removed
easily and would not migrate or excrete; (4) the
manufacturing process and method of making the final product
would be simple and less expensive than the current saline or
gel manufacturing process; (5) in case of rupture, there will
be no need to remove the implant as no functionality loss is
expected thus making the implant a deflation proof
prosthesis; and (6) the implant aesthetic look and feel would
remain equal to or better than the current gel or saline

implant.

It is a further object of this invention to provide a
method of making such a compatible filling material which
would provide substantially better feel and aesthetic

appearance than the current prosthesis.

It is another object of the invention to provide a soft
tissue prosthesis to remain functional even after shell
rupture from the prosthesis, for examples, a breast, a

testicular, a tissue expander, and a facial implant
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comprising a filling tubing material made of the same

material of the shell.

Some aspects of the invention relate to an implantable
soft tissue prosthesis comprising a hollow shell formed of a
flexible elastomeric envelope, the shell having an inner
volume and an exterior surface, when the inner volume is
filled with an elastomeric silicone tubing, the prosthesis
being adapted to be surgically implanted in a human breast.
In one embodiment, the softness of the silicone tubing ranges
from 10D to 50D, wherein the silicone tubing is made from
medical grade silicone polymer that is platinum or peroxide
cured. In one embodiment, the softness of the silicone tubing
is substantially identical to that of the shell. In another
embodiment, the diameter of the silicone tubing is

substantially constant along its length.

One embodiment of the invention provides the envelope
with means for filling the inner volume with silicone tubing,
wherein the means may be a valve, a one-way check valve or a
self-closing seal. In one embodiment, the silicone tubing is
filled with a substance selected from the group consisting of
saline, wviscous saline, silicone gel, hydrogel, and thermo
reversible polymeric gel. In one embodiment, the prosthesis
further comprises foam with at least one closed cell having a
consistent gel-like feel and durability. In another
embodiment, the silicone tubing of the prosthesis is
encapsulated with super absorbent hydrogel material,

preferably before being filled into the envelope.

Some aspects of the invention relate to an implantable
soft tissue prosthesis comprising a hollow shell formed of a
flexible elastomeric envelope, the shell having an inner
volume and an exterior surface, wherein when the inner volume

is filled with a strip of silicone elastomer made of a
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material similar to the material for making the hollow shell,
the prosthesis being adapted to be surgically implanted in a
human body, such as a breast, a testicular, a tissue

expander, and a facial.

Some aspects of the invention relate to an implantable
mammary prosthesis to augment or reconstruct natural breast
tLissue, the prosthesis comprising a hollow shell formed of a
medical grade elastomer, the hollow shell having an inner
wall and an inner volume filled with silicone tubing, wherein
the prosthesis is characterized with a property of non-
deflation upon rupture of the shell. In one embodiment, the
silicone tubing is detectable with mammography or ultrasound
imaging. In another embodiment, the inner wall is coated with
lubricating biocompatible polymer. In still another
embodiment, the inner wall is coated with cohesive silicone
elastomer selected from the group consisting of hyaluronic
acid, polyvinylpyrroldine, polyvinyl alcohol, lecithin,
silicone gel, polyacrylamide, polyethylene oxide,
polypropylene oxide, polyethylene oxide/polypropylene oxide
(PEO/PPO) combination, polycaprolactone,
polylactic/polyglycolic acid, fatty acid esters, fatty acid
salts, hydroxyl ethyl starch, methacrylates, and peptides.

Some aspects of the invention relate to a method of
making a mammary prosthesis, comprising: providing a soft
silicone tubing and a hollow shell formed of a flexible
elastomeric envelope defining an inner volume; braiding and
weaving the silicone tubing to form a desired shape with
softness and durability; and filling the inner volume with
the shaped tubing conforming to the inner volume of the
shell. In one embodiment of the present invention, the soft
silicone tubing is open-ended with a lumen space. In another

embodiment, the soft silicone tubing is close-ended at both
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ends. In still another embodiment, the lumen space of the

close—ended tubing is filled with a desired fluid or gel.

In one embodiment, the tubing in the method of making a
mammary prosthesis has a softness between about 5D and 100D,
preferably between about 10D to 50D, or has an outside
diameter between about 0.1 to 0.125 inch. Preferably the
tubing has an outside diameter of between about 0.15 and 0.3

inch.

Some aspects of the invention relate to a method of
making a mammary prosthesis comprising providing a soft
silicone tubing; braiding and weaving the silicone tubing to
form a desired shape with appropriate softness and
durability; dipping the shaped silicone tubing in RTV or
methyl dispersion silicone to form into a self integrated

implant adapted for use as the mammary prosthesis.

The preferred embodiments of the present invention
described below relate particularly to a soft tissue implant
prosthesis, filling material, and its method of
manufacturing. While the description sets forth various
embodiment specific details, it will be appreciated that the
description is illustrative only and should not be construed
in any way as limiting the invention. Furthermore, wvarious
applications of the invention, and modifications thereto,
which may occur to those who are skilled in the art, are also

encompassed by the general concepts described below.

FIGS. 1-6 show one preferred embodiment of a mammary
prosthesis according to the present invention. The present
invention is a surgically implantable soft tissue implant
with filling material having a number of novel
characteristics, many of which have not heretofore been

recognized previously or disclosed in the prior art.

10
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FIG. 1 shows a top view of a mammary prosthesis of the
invention whereas FIG. 2 shows a side cross—-sectional view of
the mammary prosthesis 10 filled with filling tubing 12. The
invention relates to a medical implant comprising an outer
envelope or shell and silicone tubing as filling material.
The shell 11 may also comprise other features. In one
embodiment, one silicone tubing is the sole filling material,
wherein the filling tubing is sized and arranged to fill most
or all of the void space within the envelope. In a further
embodiment, a plurality of silicone tubings is the only

filling material.

In an alternate embodiment, a small quantity of
lubricants or lubricating material is added inside the
envelope adapted for lubrication or friction reduction
between sections of the filling tubing or between any section
of the filling tubing and an interior surface of the shell.
For example, lubricating material can be selected from the
group consisting of silicone o0il, saline, gel, hydrogel,
other o0il, hyaluronic acid, and the like. In a further
embodiment, the lubricating material comprises a plurality of
distinct, detached beads with uniform sizes or various sizes,
wherein each bead consists of a shell made of the same
material as that of the envelope of the mammary prosthesis.
The interior of the beads is filled with gas, ligquid or gel
t£o enhance resilience or elasticity. In some embodiments of
the invention, the silicone beads serve as the lubricating
material in the presence of the silicone tubing or serve as
the filler that replaces the silicone tubing in a mammary
prosthesis. The lubricating material reduces frictional wear
along opposed inner surfaces during sliding contact in a

creased area in the shell wall after surgical implantation.

11
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In one embodiment, the tubing softness is in the range
from 10D to 50D (measured in durometers, D) with an outside
diameter of about 0.10 inch to 0.125 inch or higher. In a
further embodiment, the tubing may have a softness between
about 5D and 100D. In one preferred embodiment, the tubing
has an outside diameter of between about 0.15 and 0.3 inch.
To maintain flexibility and integrity of the filling tubing,
the tubing thickness is about 0.005 to 0.05 inch, preferably
between about 0.01 to about 0.02 inch. In a preferred
embodiment, the cross-section of the tubing has a pair of
thicker walls opposite to each other. By ways of
illustration, the average thickness of the cross-section wall
of the tubing in each quadrant may be 0.01, 0.02, 0.01, 0.02
inch, respectively. Prior to filling, the tubing is wound
into a desirable shape as required by the implant size with a
special winding process, for example, a 3-D wound shape. The
tubing is fabricated into a desired shape independently and
could be inserted into the shell during final product
manufacturing. The shell would be closed with a patch after
filling and would be ready for sterilization. Figures 1, 2
and 3 show patch 16 covering opening 15. In another
embodiment, the shell is formed, molded, or cast around the
shaped tubing that is sized and configured to manufacture a
mammary prosthesis. In an alternate embodiment, the filling
tubing may be substituted by a filling strip or a flexible
elongate filling belt or rod without any internal void space

in the present invention.

The implant filled with medical grade silicone filling
tubing or strip with or without a textured exterior surface
can be used for either augmentation or reconstruction of
breast or other implantation purposes. In one embodiment, the
filling tubing occupies at least 80 percent, preferably about

95%, and most preferably about 99% or more, of the interior

12
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volume 14 of the elastic envelope 11 or prosthetic shell. By
ways of illustration, high density packing may be achieved by
laying the tubing snugly along the recessed interface of the
wound pattern in a 3-dimensional manner. FIG. 3 shows a side
cross—sectional view of the mammary prosthesis filled with a
filling tubing that has a coating surface whereas FIG. 4
shows a top cross-sectional view of the mammary prosthesis,

section I-I of FIG. 3.

In one embodiment, the silicone tubing is substantially
uniform in diameter or cross-sectional area/shape along the
length of the tubing. In another embodiment, the cross-
sectional area may be a circular shape, an oval shape, a
semi-circular shape, a rectangular shape, or other shape.
When the interior void of the filling tubing is filled with a
fluid or gel, the fluid/gel is not in communication with the
exterior portion of the filling tubing. In one embodiment of
the present invention, the soft silicone tubing is open-ended
with a lumen space. In another embodiment, the soft silicone
tubing is close-ended at both ends. In still another
embodiment, the lumen space of the close-ended tubing is

filled with a desired fluid or gel.

In another aspect, the invention relates to a method of
preparing tubing wound in a suitable shape resulting in the
desired softness and volume for the implant to achieve
intended purposes. In one embodiment, the tubing is formed
into a flexible woven ball conforming to the inner volume or
inner space of the shell. In another embodiment, the silicone
tubing is braided and/or woven to form a desired shape with

appropriate softness and durability.

FIG. 5 shows one embodiment of the wound tubing prior to
being inserted into a shell of the empty mammary prosthesis

whereas FIG. 6 shows half of the cross—sectional view of the

13
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wound tubing with surface coating, section II-II of FIG. 5.
In one embodiment, the tubing is wound in a continuous 3-
dimensional circular manner similar to a circular-shaped

pyramid.

In other aspects, the invention relates to a special RTV
(room temperature vulcanized silicone) coating as a skin 13
over at least a portion of the wound tubing to ensure the
wound tubing holds its shape properly and uniformly.
Furthermore, the coating would prevent abrasion of the tubing
with the shell and thus would provide a longer life of the
implant. The thickness and softness of the coating would
further enhance the feel and aesthetic appearance of the
implant. In a further embodiment, the coating would fill up
the void in between exterior surfaces of the wound tubing;
increase the occupied volume of the shell space, thus making

a low void mammary prosthesis feasible.

The invention also relates to silicone filling tubing
that contains a thermo reversible hydrogel, viscous saline
made with viscosity enhancer polymer, or viscous gel inside
the sealed or close-ended tubing. In one embodiment, the
silicone tubing contains self-expanding foam or sponge inside
the sealed tubing, wherein the self-expanding foam or sponge
is triggered to expand by a remote ultrasound, radiofrequency
or electromagnetic energy. The expanded filling tubing would
occupy the interior void space of the envelope to a desired
percentage. The foam or sponge matrix, after expanding, is
configured sufficiently resilient to support the envelope

without collapsing.

Some aspects of the invention relate to a medical
implant such as a mammary prosthesis that is rendered
deflation resistant due to filling with silicone tubing as a

novel solid filling material. In one embodiment, the tubing

14



WO 2011/066580 PCT/US2010/058446

is filled with saline or thermo reversible polymeric
hydrogel. In another embodiment, the mammary prosthesis is
filled with at least one elastomer strip made of silicone.
Because the filling tubing or the filling strip used in the
invention is made from the identical material used in the
envelope or shell of the prosthesis, the biocompatibility,
overall safety and efficacy data that currently exist would

apply for the filling tubing material.

Additionally, problems attributed to or associated with
silicone gel filled prosthesis as a result of prosthesis
rupture or leakage or bleed could be avoided. Rupture or
deflation of a saline mammary prosthesis would require the
shell to be removed as the deflated shell would loose its
functionality. The mammary prosthesis of the present
invention would remain functional and might not need to be
removed upon rupture of the shell because the shaped silicone
tubing would retain its shape and strength and would likely

maintain its functionality.

In case of a catastrophic failure of the envelope, the
filler tubing or strip material (elongate filling material)
could be removed easily by pulling one end of the silicone
filling tubing/strip and the whole elongate filling material
is removed thereafter. However, the gel filling material of a
conventional mammary prosthesis would disperse to other parts

of the tissue and would potentially pose a long term risks.

Now referring to Figures 7 and 8, an alternate
embodiment of the present invention may be seen. In this
embodiment, shell 17 is turned inside out, typically on
removal from the mandrel it is formed on, a layer 18 of
elastomeric silicon is applied to coat what will become the
inside of the silicon shell 17 and a layer of silicon tubing

is bonded to the shell 17 by the still tacky layer 18. The

15
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layer of tubing 19 may be applied by starting at the front
and center of the shell and applying the same in a helical
form until the entire what will become the inner surface of
the shell is covered. Then the silicon shell 17, the bonding
layer 18 and the silicon tubing 19 are fully cross—-linked to
be free of residual low molecular weight oligomers that are
leachable or biogradable. Then the shell is again turned
inside out to return to the as formed condition with the
silicon tubing 19 bonded to the inside of the shell, the
shell is filled with the silicon tubing and a patch 16 is
bonded to the back of the shell 17 to close the opening
therein. It is anticipated that the elimination or
minimization of the bleed or leaching of low molecular weight
oligomers will prevent capsular contracture of the breast
Tissue. In that regard, the bonding of the layer of tubing
19 using the bonding agent 18 is optional and not necessary
to eliminate capsular contracture as long as all of the
elastomeric silicon used is fully cross—linked and free of
low molecular weight oligomers. However bonding of one layer
of tubing to the inside of the shell 17 as described is
desirable as providing a flexible reinforcement for the
silicon shell, and will allow the implant to better retain
shape before and after implantation to improve the cosmetic
appearance of the implant and provide a substantially no kink

type of implant.

In the embodiment of Figure 9, the shell 17 with the
layer of silicon tubing 19 bonded thereto by the layer of
bonding agent 18 is also filled with silicon tubing, as in
the embodiment of Figure 8 and in embodiments disclosed in
other Figures, though in the embodiment of Figure 9, the
layers are organized in a substantially transverse manner,
layered on top of each other. This embodiment, as well as

other embodiments disclosed herein, could use tubing of more

16
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than one dimension for achieving enhanced visco elastic
properties of the implant. It is anticipated that due to its
construction and structure of tubing inside the shell, the
filler material will continue to behave as an implant and
will remain functional even upon rupture or with a pinhole in
the shell of the implant. This embodiment, particularly,
will act as a non-deflating implant, though other embodiments

disclosed herein should generally similarly perform.

Various mechanical and chemical properties, dimensions,
hardnesses, etc., of any material used in any embodiment
herein, or methods of manufacture, where applicable, may also
be used with any other embodiment herein. Accordingly, the
dimensions and characteristics of the tubing used in the
embodiments of Figures 7 through 9 may be the same as those
previously set forward for one or more of the previously
described embodiments. Similarly, any of the previously
described embodiments may include fully cross—linked
elastomeric silicon free of low molecular eight oligomers,
etc. Preferably, though not necessarily, the implants of
Figures 8 and 9 are filled using a single length of silicon
tubing. In either embodiment, a light bonding of the tubing
to its final desired shape could be used, though preferably
also fully cross—-linked, though such bonding is not preferred
and is not believed necessary to achieve the desired implant

properties.

Some of the novel and unique characteristics of the

invention are outlined as follows:

1. the filling tubing or strip made from identical
material as shell is compatible with the shell and

other components of the implant;

17
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2. the filling tubing or strip would not migrate, does
not have bleed, will not collapse because of
rupture, can be easily retrieved, will not
interfere with mammography and will remain stable

and last longer even upon the rupture of the shell;

3. the softness, feel and consistency of prosthesis
(shape and volume) will be controlled by the
winding technique and method of winding for the

filling tubing;

4, due to the identical chemical, physical and
biological properties of the filling tubing with
the shell material, the regulatory requirements
will be similar. As a result the submission for
regulatory approval would be faster and less

burden; and

5. the manufacturing of the breast prosthesis would be
less expensive as winding of the filling tubing
could be done separately and the final product
could be assembled by inserting the wound tubing

and patching the shell.

6. the exclusive use of elastomeric silicone tubing an
elastomeric silicone shell and any bonding material
that is ultimately fully cross linked and free of
low molecular weight oligomers that are leachable
or migratable, the spaces within and between the
elastomeric silicone tubing or silicone strip being
unfilled (except for one or more gases such as
nitrogen) should substantially eliminate capsular

contracture.
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From the foregoing, it should now be appreciated that a
mammary prosthesis filled with filling tubing or strip of the
same shell material has been disclosed. While the invention
has been described with reference to a specific embodiment,
the description is illustrative of the invention and is not
to be construed as limiting the invention. Various
modifications and applications may occur to those skilled in
the art without departing from the true spirit and scope of

the invention as described by the appended claims.
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CLATIMS

What is claimed is:

1. An implantable soft tissue prosthesis comprising a
flexible elastomeric silicone shell, said shell having an
inner volume and an exterior surface, wherein when said inner
volume 1s filled with an elastomeric silicone tubing, said
prosthesis being adapted to be surgically implanted in a
human breast, the elastomeric silicone tubing and the
elastomeric silicone shell being fully cross linked and free
of low molecular weight oligomers that are leachable or
migratable, the spaces within and between the elastomeric

silicone tubing or silicone strip being unfilled.

2. The prosthesis according to claim 1, wherein a
softness of said silicone tubing ranges from about 10D to

50D.

3. The prosthesis according to claim 2, wherein said
silicone tubing is made from medical grade silicone polymer

that is platinum or peroxide cured.

4. The prosthesis according to claim 1, wherein an
outside diameter of said silicone tubing is substantially

constant along a length of said tubing.

5. The prosthesis according to claim 4, wherein said

outside diameter is between about 0.1 and 0.125 inch.

6. The prosthesis according to claim 1, wherein a
thickness of said silicone tubing is between about 0.005 and

0.05 inch.
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7. The prosthesis according to claim 1, wherein a
thickness of said silicone tubing is between about 0.01 and

0.02 inch.

8. The prosthesis according to claim 1, wherein said
envelope comprises means for filling the inner volume with

said silicone tubing.

9. The prosthesis according to claim 8, wherein said
means comprises and opening in the shell that is closed by a

seal.

10. The prosthesis according to claim 1, wherein said
prosthesis is characterized with a property of non-deflation

upon rupture of said shell.

11. The prosthesis according to claim 1, wherein said
inner volume is filled with layers of said elastomeric
silicone tubing, each layer being substantially transverse to

the adjacent layers.

12. The prosthesis according to claim 11, wherein the
silicone tubing is detectable with mammography or ultrasound

imaging.

13. The prosthesis according to claim 1, wherein said
inner volume is filled with layers of different dimensions of
said elastomeric silicone tubing, each layer being

substantially transverse to the adjacent layers.

14, The prosthesis of claim 1 wherein the shell has a
layer of said tubing bonded to the inner wall of said shell

using a fully cross linked elastomeric silicon that is free
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of low molecular weight oligomers that are leachable or

migratable.

15. The prosthesis according to claim 1, wherein said

inner wall is coated with lubricating biocompatible polymer.

16. The prosthesis according to claim 1, wherein said

inner wall is coated with cohesive silicone elastomer.

17. The prosthesis according to claim 1, wherein said
inner wall is coated with a lubricating material selected
from the group consisting of hyaluronic acid,
polyvinylpyrroldine, polyvinyl alcohol, lecithin, silicone
gel, polyacrylamide, polyethylene oxide, polypropylene oxide,
polyethylene oxide/polypropylene oxide (PEO/PPO) combination,
polycaprolactone, polylactic/polyglycolic acid, fatty acid
esters, fatty acid salts, hydroxyl ethyl starch,

methacrylates, and peptides.

18. The prosthesis of claim 1 wherein the shell has a
layer of said tubing bonded to the inner wall of said shell
using a fully cross linked elastomeric silicon that is free
of low molecular weight oligomers that are leachable or

migratable.
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