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ALLOPLASTIC INJECTABLE DERMAL FILLER AND
METHODS OF USE THEREOF

FIELD OF THE INVENTION

This application claims priority to U.S. Application No. 11/926,930, filed October 29,
2007 which is incorporated by reference herein in its entirety. This application relates to
an alloplastic injectable suspension for use as a dermal filler, which produces little or no
immunologic response in the host tissue. In a further aspect, this application relates to
methods of use of the alloplastic injectable suspension for aesthetic indications, including

wrinkle reduction and medical indications, such as amelioration of cosmetic defects.

BACKGROUND OF THE INVENTION

Wrinkles of the skin, whether fine superficial lines or deeper creases, are visible signs of
aging. Premature aging and its associated wrinkles may be caused by skin damage from
excessive exposure to sunlight and environmental pollution, as well as muscle overuse
for facial expression such as smiling and frowning. Other factors which may contribute
to wrinkie formation include smoking tobacco products and exposure to cigarette smoke,

poor nutrition and skin disorders.

During the aging process a loss of collagen and hyaluronic acid in the skin occurs
resulting in fine wrinkles and creases as well as thinner skin. Aging-associated wrinkles
are known as static wrinkles. In contrast, dynamic wrinkles are caused by repeated
muscle movement when making a facial expressions resulting in skin creases and folds
which remain in the absence of the facial expressions. Dynamic wrinkles include smile
lines, frown lines, crow’s feet, lip wrinkles and forehead creases. Sagging of the skin
results in the development of wrinkles in the skin fold. For example, sagging cheeks
develop wrinkles in the skin fold known as the nasolabial fold from the corners of the

nose, around the sides of mouth and down to the chin.

The quest for youthful-looking skin, free of wrinkles, is centuries old. Treatment of
wrinkles due to aging and skin damage must obtain a visible improvement in the skin
appearance, such as a smoothing effect, for as long as possible with minimal side-effects,

such as immunologic reactions. Treatment of skin defects, whether for cosmetic or



5]

(6]

WO 2009/058883 PCT/US2008/081608

medical reasons must strike a balance between achieving long-term aesthetically pleasing
results, minimizing side effects or complications of the treatment procedure and the host
tissue reaction thereto, and decreasing the recurrence of treatment to achieve the intended

results.

Current methods of treatment of wrinkles and sagging skin range from a rhytidectomy,
commonly known as a face-lift, which involves removing excess fat, tightening
underlying muscles, and redraping the skin of the face and neck to minimally-invasive
procedures such as laser resurfacing, chemical peels, and injection of Botulinum toxin
type A (Botox®). Each method may not achieve the desired amelioration of a particular
skin defect or only achieve a short-lived improvement, which necessitates additional

treatment with the same composition or procedure or the use of a different procedure.

Injectable dermal fillers provide a noninvasive option for reducing skin defects, such as
wrinkles or scars, with less recovery time than a face-lift. Injectable soft-tissue fillers
raise the skin within the skin defect, which is lower or deeper than the surrounding and
upon which light casts a shadow to produce a visible sign, such as the defect. The filling
of soft tissue underneath the skin defect raises of the skin bringing the defect to

approximately the same level as the surrounding skin to decrease the shadow.

Collagen, a naturally occurring protein which supports the skin, tendons and ligaments,
has been used as a soft-tissue filler since the early 1980s for correcting contour
deformities of the dermis in non-weight bearing areas. A common injectable collagen
dermal filler, or implant, approved by the U.S. Food and Drug Administration (FDA), is
made by exfracting bovine collagen from bovine skin, which is purified and sterilized and
then dispersed in a phosphate-buffered physiological saline, which contains 3% lidocaine.
The collagen may be lightly cross-linked with glutaraldehyde or non-crosslinked.
collagen fillers. These types of fillers have been used to improve distensible acne scars,
atrophy caused by disease or trauma, glabellar frown lines, nasolabial folds, rhinoplasty,
skin graft or other surgically-induced irregularities and soft tissue defects. Prior patient
skin testing 1s required to determine the existence of an allergy to collagen. Bovine

collagen injections produce immediate results, but its amelioration of skin defects are
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transient, lasting only from six weeks up to six months, and also pose a risk of allergic

reactions and potential connective tissue disorders.

Other collagen dermal fillers are available. Autologen is a collagen extracted from the
patient’s own skin, sterilized and processed into injectable form and the effects of its
injection appear to last longer than bovine collagen injections, but are variable. Isolagen,
is a preparation of live cloned fibroblasts, such as collagen-producing cells, which are
also derived from a patient’s own skin and prepared into liquid form. These live
fibroblasts may improve skin defects over several months, but three injections at two-
week intervals are recommended for a higher percentage of wrinkle improvement and
maintenance injections may be needed. Dermalogen, is sterilized, purified and processed
collagen obtained from deceased human donors. This collagen filler also may last longer
than bovine collages and minimize the risk of allergic reactions and connective tissue
disorders, but theoretical risk of infection transmission exists. This treatment of skin

defects may require additional injections and its effects may reduce over time.

Hyaluronic acid, another skin component, also is used as a dermal filler. Animal-derived,
for example, extracted from rooster combs, and non-animal hyaluronic acid skin fillers,
for example, recombinantly produced hyaluronic acid or synthetically produced
hyaluronic acid, are available commercially for treatment of moderate to severe (deep)
facial wrinkles and folds and for adding volume around the nose and mouth and other
soft tissue. Allergic reaction may occur from an injection of an animal-derived
hyaluronic acid or dermal fillers in patients sensitive to avian products, as well as with
the recombinantly produced hyaluronic acid in those with allergies to bacterial proteins.
Although immediate correction of wrinkles and folds is achieved after injection of these
hyaluronic acid soft-tissue fillers, their effects are temporary, lasting from up to six

months to up to a year.

Calciom hydroxyapatite, a component of bone and teeth, is also used in an injectable
dermal filler in the form of microspheres suspended in an aqueous carrier. Unlike with
the above-described skin fillers, the host tissue reacts to the injected calcium

hydroxyapatite microspheres to stimulate collagen production to encapsulate each foreign
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microsphere independently, thereby adding bulk (volume) under the skin defect to reduce
its appearance. Calcium hydroxyapatite microsphere injectable dermal filler is approved
for treatment of moderate to severe (deep) wrinkles and folds. The results of an injection
of a suspension of calcium hydroxyapatite microspheres are reported to be immediate and

longer lasting than the effects of collagen skin filler, such as from about one to two years.

Synthetic poly-lactic acid, which is biodegradable and biocompatible, is contained in
microspheres in another fairly recent injectable dermal filler approved outside the United
States for the correction of fine lines, wrinkles, furrow and creases. In the United States,
this mnjectable poly-lactic acid microsphere skin filler is FDA approved for restoration
and/or correction of lipoatrophy in HIV patients. The poly-lactic acid microspheres
having a diameter of 2 to 50 pm in the dermal filler become porous after a first phase of
moderate inflammation in the host tissue, followed by a second stronger inflammation in
which foreign body giant cells phagocytose the microspheres and speed up the implant’s
degradation. The improvement of skin defects is immediate and has been reported to
endure for up to two years. The non-resorbable microspheres add permanent volume
under the treated skin defect, as well as stimulate the host to produce collagen fibers
around the implant. Potential adverse side effects of injected poly-lactic acid
microsphere skin filler include the formation of an inflammatory granuloma and lump

formation.

Another permanent microsphere-based injectable dermal filler contains larger non-
resorbable microspheres made of polymethyl methacrylate (PMMA), each having a
diameter of between 30 and 42 um and a smooth surface, and a highly purified bovine
collagen gel in a ratio of 20% PMMA to 80% bovine collagen. This injectable dermal
filler also contains 0.3% lidocaine anesthetic solution. The diameter of solid particles
may be larger, see e.g., U.S. Patent No. 5,344,452, which is incorporated herein by
reference in its entirety. Because of the collagen content of this injectable dermal filler, a
skin test for collagen allergy is required. The injectable PMMA-bovine dermal filler is
FDA approved as a non-resorbable aesthetic injectable implant for correction of
nasolabial folds, such as smile lines. It is injected into deep dermis, hypodermis or

epiperiosteally, but is difficult to use in the lips as muscle movement compress the
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microspheres injected in a row, or strand, to form nodules. Although immediate wrinkle
mmprovement results from this particular injectable dermal filler, two to three additional
treatments about four to eight weeks apart may be required to achieve the final desired
result. Adverse side-effects include lumpiness and inflammatory granulomas. Treatment
with injectable PMMA-collagen dermal filler is contraindicated in patients with known
bovine allergies and lidocaine allergies, as well as those with susceptibility to keloid
formation. Treatment with this dermal filler is considered permanent, not only because of
the volume increase under the skin defect, but also because of the presumed life-long

stimulation of collagen deposition beneath the skin defect.

The electrical charge of dermal filler microbeads appears to play a role in attracting and
activating macrophages, which promotes formation of foreign body giant cells, then

fibroblasts, and thereby increases the composition of new connective tissue,

Each of these methods of treatment for skin defects, such as wrinkles, scars or other
deformities, provides a varying duration of effect in reducing the skin defect or
stimulating host production of fibroblasts and fibrocytes, produces an immediate and/or
delayed immune response, poses a risk of allergy and results in palpable or visible side-

effects, such as clumping, lumping, nodule formation and granuloma formation.

Accordingly, there still exists an unmet need for compositions for long-term reduction of
skin defects associated with the aging process or premature aging, such as dynamic
wrinkles, static wrinkles, fine wrinkles, acne scars, surgery scars, injury scars. It is
desirable that the such compositions produce a smoothing of the skin without causing an
allergic reaction, an immediate inflammatory response, a delayed inflammatory response
or a recurring inflammatory response in the host tissue. Also desirable are methods of
producing compositions for long-term reduction of skin defects, as well as methods of
using such compositions to augment soft tissue by inducing in the host tissue stimulation
of collagen production fibroblast production, fibrocyte production or production of any

combination thereof.
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SUMMARY

[16] A composition comprising an alloplastic injectable suspension for use as a dermal filler
comprising a biocompatible and pliable material and a physiologically acceptable

suspending agent is provided in an embodiment,

[17] A method of making a composition comprising an alloplastic injectable suspension for
use as a dermal filler comprising a biocompatible and pliable material and a
physiologically acceptable suspending agent, said method comprising admixing a
biocompatible and pliable material with a physiologically acceptable suspending agent, is

also provided in another embodiment.

[13] A method of augmenting soft tissue to provide long-term reduction of a skin defect, said
method comprising stimulating collagen production, fibroblast production, fibrocyte
production or production of any combination thereof, beneath the skin defect, is further

provided in an embodiment.

[19] A method of reducing wrinkles and scars, said method comprising stimulating collagen
production, fibroblast production, fibrocyte production or production of any combination

thereof, beneath the skin defect, is further provided in an embodiment.

[20]  In an embodiment of the methods of augmenting soft tissue and reducing wrinkles and
scars, the stimulation of collagen production fibroblast production, fibrocyte production
or production of any combination thereof is effected by injecting into the superficial
dermis, deep dermis, hypodermis, subcutaneous tissue or epiperiosteally (near and above
a bone) a dermal filler, said dermal filler being an alloplastic injectable suspension and
comprising a biocompatible and pliable material and a physiologically acceptable

suspending agent

[21] These and other embodiments will become readily apparent to those skilled in the art

upon review of the detailed description that follows.
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DETAILED DESCRIPTION OF THE INVENTION

[22]  For the purposes of promoting an understanding of the embodiments described herein,
reference will be made to embodiments and specific language will be used to describe the
same. The terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to limit the scope of the present invention. As
used throughout this disclosure, the singular forms “a,” “an,” and “the” include plural
reference unless the context clearly dictates otherwise. Thus, for example, a reference to
“a composition” includes a plurality of such compositions, as well as a single

Composition.
[23] A *copolymer” is a polymer comprising more than one monomer in the polymer chain.

[24]  An “acrylate/methacrylate copolymer” is defined herein as the copolymer used in
AcrySof MAG60BM intraocular lenses (Alcon Laboratories) and for other uses such as
fabrication of porous membranes, as well as in pharmaceuticals. These copolymers are

inert in nature and have a myriad of uses in numerous industries.

[25] A composition comprising an alloplastic injectable suspension for use as a dermal filler
comprising a biocompatible and pliable material and a physiologically acceptable

suspending agent is provided in an embodiment.

[26] In an embodiment, the biocompatible and pliable material is a copolymer of an

unsubstituted acrylate monomer and a substituted acrylate monomer.

[27] In a further embodiment of this copolymer, the substituted acrylate monomer is
substituted with a methyl group. The copolymer of an unsubstituted acrylate monomer
and a substituted acrylate monomer is not absorbable or degradable by the body and is
inert, and unrecognized by the immune system. The immunologic inertness of the
copolymer does not allow for formation of inflammatory granuloma and scarring. The
copolymer of an unsubstituted acrylate monomer and a substituted acrylate monomer is
pliable, a characteristic that is important for skin applications. The copolymer material
also is hydrophobic, which may be beneficial for expansion of the skin in areas where

wrinkles form. The copolymer of an unsubstituted acrylate monomer and a substituted
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acrylate monomer may have a tint for easier removal, if needed, such as in cases of a face

lift after injection of material years later.

In another embodiment of the copolymer of an unsubstituted acrylate monomer and a
substituted acrylate monomer, the substituted acrylate monomer may be substituted with
a functional group other than a methyl group. Substituent groups may include those
groups that are unreactive (or a potentially reactive group, which is rendered inaccessible
to reaction) and of the same or equivalent steric size as a methyl group. However, the
steric size of a substituent group is not limited to one similar to a methyl group. For
example, other alkyl group derivatives may impart the same type of pliability property,
e.g., one to four {even five) carbon chain lengths (methyl, ethyl, propyl, isopropyl, butyl,
tert-butyl, pentyl) acrylate derivatives. Such derivatives also are widely available
commercially. An alternative substituent group for the substituted acrylate monomer
may be chlorme, which takes up about the same steric space as a methyl group. Chlorine
may be a reactive group, but its potential reactivity may not interfere with its use as a
substituent group for the substituted acrylate monomer because the solid non-dispersed
state of the copolymer would render the chlorine group inaccessible, i.e., hidden from
reaction with another reactive group. Nitrile groups are another possible substituent for
the substituted acrylate monomer, as they also may be similar in size to a methyl group.
A nitrile group potentially may be reactive, however this potential reactivity may not
impede its use as a substituent for the same reasons as described for the chlorine group.
Other halogens may be suitable for use in substitution of the substituted acrylate
monomer, as well. Substitution of the substituted acrylate monomer with a phenyl group
may also impart pliability to the copolymer. A phenyl substituent may be used if no pi-

stacking of the phenyl groups occurs, i.e., stacking on top of cach other.

In another embodiment of the composition comprising an alloplastic injectable

suspension, the biocompatible and pliable material is an acrylate/methacrylate

copolymer.

In a further embodiment of the composition comprising an alloplastic injectable

suspension, the acrylate/methacrylate copolymer is a solid. In an embodiment, the solid
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may be a non-porous microbead. In a still further embodiment, the solid may be a
powder. In another embodiment, the solid may be a microsphere. In a further
embodiment of the alloplastic injectable suspension, the solid has a diameter of about 10

u to about 100 p.

In  accordance with various embodiments of the present invention, the
acrylate/methacrylate copolymer is in the form of particles each having a diameter of less
than about 100 p. According to a preferred embodiment, the diameter of each particle is
less than about 10 p. In accordance with another preferred embodiment, the particles
each have a diameter of about 0.01 u to about 10 p. In another preferred embodiment,

the particles each have a diameter of about 0.1 p to about 5 p.

In an embodiment of the alloplastic injectable suspension, the physiologically acceptable

suspending agent 1s resorbable, such as it is absorbed by the body, but not degraded.

The physiologically acceptable suspending agent may be a buffered physiological
solution in another embodiment of the alloplastic injectable suspension. In an alternative
embodiment, the physiologically acceptable suspending agent comprises cross-linked
sodium hyaluronate. In a further alternative embodiment, the physiologically acceptable
suspending agent comprises a non cross-linked sodium hyaluronate. In embodiments
wherein the buffered physiological solution comprises non cross-linked or cross-linked
sodium hyaluronate as a suspending agent, the sodium hyaluronate may comprise from

about 10% to about 80% of the buffered physiological solution.

In yet another embodiment of the composition comprising an alloplastic injectable
suspension, the physiologically acceptable suspending agent comprises collagen. In a
further embodiment, the collagen is derived from an animal. In a still further

embodiment, the collagen is derived from a bird.

In another embodiment of the composition comprising an alloplastic injectable
suspension, the collagen is genetically engineered in bacteria. In an embodiment, the
bacteria may be any bacteria used for recombinant expression of proteins. The bacteria

may be a Streptococcus strain in a further embodiment.
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A method of making a composition comprising an alloplastic injectable suspension for
use as a dermal filler comprising a biocompatible and pliable material and a
physiologically acceptable suspending agent, said method comprising admixing a
biocompatible and pliable material with a physiologically acceptable suspending agent is

provided in an embodiment.

In an embodiment of this method, the biocompatible and pliable material is a copolymer

of an unsubstituted acrylate monomer and a substituted acrylate monomer.

In a further embodiment of this method, the substituted acrylate monomer is substituted
with a methyl group. In other embodiments of the copolymer of the unsubstituted
acrylate monomer and the substituted acrylate monomer, the substituted acrylate
monormer may be substituted with a functional group other than a methyl group.
Substituent groups may include those groups that are unreactive (or potentially reactive
group, but rendered inaccessible to reaction) and of the same or equivalent steric size as a
methyl group, but the steric size of a substituent group may not be not limited to one
similar to a methyl group. For example, other alkyl group derivatives, e.g., one to four,
even five, carbon chain lengths (methyl, ethyl, propyl, isopropyl, butyl, tert-butyl and
pentyl) acrylate derivatives, may be used as a substituent in place of a methyl group of
the substituted acrylate monomer. In an alternative embodiment of the copolymer of an
unsubstituted acrylate monomer and a substituted acrylate monomer, a substituent group
for the substituted acrylate monomer may be chlorine or another halogen. A nitrile group
may be another possible substituent for the substituted acrylate monomer. The
substituted acrylate monomer may be substituted with a phenyl group, as described

above.

In another embodiment of the method of making a composition comprising an alloplastic
injectable suspension for use as a dermal filler, the biocompatible and pliable material is
an acrylate/methacrylate copolymer. In a further embodiment of this method, the
acrylate/methacrylate copelymer is a solid. In yet another embodiment, the solid
acrylate/methacrylate copolymer may be a powder. In still another embodiment of this

method, the solid may be a non-porous microbead. In another embodiment of this

10
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method, the solid may be a microsphere. In a further embodiment of the method of
making an alloplastic injectable suspension for use as a dermal filler, the solid may have
a diameter of about 10 p to about 100 y. According to another embodiment, the solid has
a diameter of between about 0.01 p to about 10 . In another embodiment, the solid has

a diameter of between about 0.1 p to about 5 u.

In another embodiment of this method, the physiologically acceptable suspending agent
is resorbable. In an embodiment, the physiologically acceptable suspending agent may
be a buffered physiological solution. In yet another embodiment of this method, the
physiologically acceptable suspending agent comprises cross-linked sodium hyaluronate.
In another embodiment, the physiologically acceptable suspending agent comprises a non
cross-linked sodium hyaluronate. In a further embodiment, the physiologically
acceptable suspending agent comprises collagen. In an alternative embodiment, the
collagen may be derived from an animal. In another alternative embodiment of this
method, the collagen may be derived from a bird. In a still further embodiment of this
method, the collagen may be genetically engineered in bacteria. In an embodiment, the
bacteria may be any bacteria used for recombinant expression of proteins. The bacteria

may be a Streptococcus strain in a further embodiment.

A method of augmenting soft tissue to provide long-term reduction of a skin defect, said
method comprising stimulating collagen production, fibroblast production, fibrocyte
production or production of any combination thereof, beneath the skin defect, 15 provided

in an embodiment.

In further embodiment of this method of augmenting soft tissue to provide long-term
reduction of a skin defect, the stimulation of collagen production fibroblast production,
fibrocyte production or production of any combination thereof is effected by injecting
into the deep reticular dermis a dermal filler, said dermal filler being a composition
comprising an alloplastic injectable suspension and comprising a biocompatible and

pliable material and a physiologically acceptable suspending agent.

11
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In an embodiment of this method of augmenting soft tissue to provide long-term
reduction of a skin defect, the biocompatible and pliable material is a copolymer of an

unsubstituted acrylate monomer and a substituted acrylate monomer.

In a further embodiment of this method, the substituted acrylate monomer is substituted
with a methyl group. In another embodiment of the copolymer of the unsubstituted
acrylate monomer and the substituted acrylate monomer, the substituted acrylate
monomer may be substituted with a functional group other than a methyl group.
Substituent groups may include those groups that are unreactive (or potentially reactive
group, which are rendered inaccessible to reaction) and of the same or equivalent steric
size as a methyl group, but the steric size of a substituent group may not be not limited to
one similar to a methyl group. For example, other alkyl group derivatives, e.g., one to
four, even five, carbon chain lengths (methyl, ethyl, propyl, isopropyl, butyl, tert-butyl
and pentyl) acrylate derivatives, may be used as a substituent in place of a methyl group
of the substituted acrylate monomer. In an alternative embodiment of the copolymer of
an unsubstituted acrylate monomer and a substituted acrylate monomer, a substituent
group for the substituted acrylate monomer may be chlorine or another halogen. A nitrile
group may be another possible substituent for the substituted acrylate monomer. The
substituted acrylate monomer may be substituted with a phenyl group, as described

above.

In another embodiment of the method of augmenting soft tissue to provide long-term
reduction of a skin defect, the biocompatible and pliable material is an
acrylate/methacrylate copolymer. In a further embodiment of this method, the
acrylate/methacrylate copolymer is a solid. In yet another embodiment, the solid
acrylate/methacrylate copolymer may be a powder. In still another embodiment of this
method, the solid may be a non-porous microbead. In another embodiment of this
method, the solid may be a microsphere. In a further embodiment of the method of
augmenting soft tissue to provide long-term reduction of a skin defect, the solid may have

a diameter of about 10 p to about 100 p.

12
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According to further embodiments of the method for augmenting soft tissue to provide
long-term reduction of a skin defect, the acrylate/methacrylate is in the form of finely
ground solid particles having a diameter of less than about 100 u. According to an
embodiment, the diameter of the finely ground solid particles is less than about 10 p.
According to a preferred embodiment, the particles have a diameter of about 0.01 p to
about 10 p. According to another preferred embodiment, the particles have a diameter of

about 0.1 p to about 5 .

In another embodiment of this method, the physiologically acceptable suspending agent
is resorbable. In an embodiment, the physiologically acceptable suspending agent may
be a buffered physiological solution. In yet another embodiment of this method, the
physiologically acceptable suspending agent comprises cross-linked sodium hyaluronate.
In another embodiment, the physiologically acceptable suspending agent comprises a non
cross-linked sodium hyaluronate. In a further embodiment, the physiclogically
acceptable suspending agent comprises collagen. In an alternative embodiment, the
collagen may be derived from an animal. In another alternative embodiment of this
method, the collagen may be derived from a bird. In a still further embodiment of this
method, the collagen may be genetically engineered in bacteria. In an embodiment, the
bacteria may be any bacteria used for recombinant expression of proteins. The bacteria

may be a Streptococcus strain in a further embodiment.

The dermal filler may be injected below the skin defect at a junction of the dermis and
subcutaneous fat in an embodiment of this method augmenting soft tissue to provide
long-term reduction of a skin defect. In another embodiment, the injected dermal filler
produces little immunologic response in the host tissue or no immunologic response in
the host tissue. In a further embodiment, the skin defect may be a resuit of loss of
collagen and hyaluronic acid in the skin during the aging process. In an alternative
embodiment, the skin defect may be a result of premature aging, said premature aging
caused by overexposure to sunlight, overexposure to environmental pollutants, smoking

tobacco products, exposure to cigarette smoke, poor nutrition and skin disorders.

13
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In another embodiment of the method of augmenting soft tissue to provide long-term
reduction of a skin defect, the skin defect may be a dynamic wrinkle, a fine wrinkles or a
static wrinkle. In further alternative embodiments, the dynamic wrinkle may be a
forehead crease, a brow burrow or an eye line (crow’s feet). In a still further alternative
embodiment, the static wrinkle may be a skin fold wrinkle resulting from sagging skin.
In another embodiment, the skin defect is a medical condition selected from the group
consisting of an acne scar, for example, a “rolling” scar, a “boxcar” scar or an “ice pick”
scar, a surgical scar, trauma scar, a large pore and a soft tissue contour defect. In an
embodiment, the medical condition is a deformity that requires re-contouring, such as a
small tissue defect (e.g., after animal bite(s)) or a deformity related to trauma where the
deformity is cosmetically unappealing. In a further embodiment of the method of
angmenting soft tissue, the augmentation may be after plastic surgery to achieve

symmetry or a desired result.

In a further embodiment of the method of augmenting soft tissue to provide long-term
reduction of a skin defect, a “long-term” reduction of a skin defect is of a duration of at
least one year. In another embodiment of this method, a long-term reduction of a skin
defect is of a duration of from at least one year to about five years. In still another
embodiment of this method, a long-term reduction of a skin defect is of a duration from
about five years to about ten years. In yet another embodiment of this method, a long-

term reduction of a skin defect is of a duration from about ten years or longer.

A method of reducing wrinkles and scars, said method comprising stimulating collagen
production, fibroblast production, fibrocyte production or production of any combination

thereof, beneath the skin defect, is further provided in another embodiment.

In an embodiment of this method of reducing wrinkles and scars, the biocompatible and
pliable material is a copolymer of an unsubstituted acrylate monomer and a substituted

acrylate monomer.

In a further embodiment of this method, the substituted acrylate monomer is substituted
with a methyl group. In another embodiment of the copolymer of the unsubstituted

acrylate monomer and the substituted acrylate monomer, the substituted acrylate

14



WO 2009/058883 PCT/US2008/081608
monomer may be substituted with a functional group other than a methyl group.
Substituent groups may include those groups that are unreactive (or potentially reactive
group, but rendered inaccessible to reaction) and of the same or equivalent steric size as a
methyl group, but the steric size of a substituent group may not be not limited to one
similar to a methyl group. For example, other alkyl group derivatives, e.g., one to four,
even five, carbon chain lengths (methyl, ethyl, propyl, isopropyl, butyl, tert-butyl and
pentyl) acrylate derivatives, may be used as a substituent in place of a methyl group of
the substituted acrylate monomer. In an alternative embodiment of the copolymer of an
unsubstituted acrylate monomer and a substituted acrylate monomer, a substituent group
for the substituted acrylate monomer may be chlorine or another halogen. A nitrile group
may be another possible substituent for the substituted acrylate monomer. The
substituted acrylate monomer may be substituted with a phenyl group, e.g., where no pi-

stacking of the phenyl groups occurs.

[54]  In another embodiment of the method for reducing wrinkles and scars, the biocompatible
and pliable material is an acrylate/methacrylate copolymer. In a further embodiment of
this method, the acrylate/methacrylate copolymer is a solid. In yet another embodiment,
the solid acrylate/methacrylate copolymer may be a powder. In still another embodiment
of this method, the solid may be a non-porous microbead. In another embodiment of this
method, the solid may be a microsphere. In a further embodiment of the method of

reducing wrinkles and scars, the solid may have a diameter of about 10 p to about 100 p.

[55] In accordance with further embodiment of the methods of the present invention, the
acrylate/methaccrylate copolymer is finely milled into particles each having less than
about 100 y. In another embodiment, the particles each have a diameter of less than
about 10 p. Tn another embodiment, the particles each have a diameter of about 0.01 pt to
about 10 p. In yet another embodiment, the particles each have a diameter of about 0.1 p
to about 5 p. Based upon the guidance provided herein, a person skilled in the art would
be able to prepare the finely milled copolymer in accordance with embodiments of the
present invention using readily available techniques and equipment. For example,

without limitation, mills that could be used to mill the copolymer in accordance with
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embodiments of the present invention include those manufactured by Fritsch and

described at hitp:/iwww_fritsch.de/en.himl.

In another embodiment of this method, the physiologically acceptable suspending agent
is resorbable. In an embodiment, the physiologically acceptable suspending agent may
be a buffered physiological solution. In yet another embodiment of this method, the
physiologically acceptable suspending agent comprises cross-linked sodium hyaluronate.
In another embodiment, the physiologically acceptable suspending agent comprises a non
cross-linked sodium hyaluronate. Tn a further embodiment, the physiologically
acceptable suspending agent comprises collagen. In an alternative embodiment, the
collagen may be derived from an animal. In another alternative embodiment of this
method, the collagen may be derived from a bird. In a still further embodiment of this
method, the collagen may be genetically engineered in bacteria. In an embodiment, the
bacteria may be any bacteria used for recombinant expression of proteins. The bacteria

may be a Streptococcus strain in a further embodiment.

In further embodiment of this method of reducing wrinkles and scars, the stimulation of
collagen production fibroblast production, fibrocyte production or production of any
combination thereof is effected by injecting into the deep reticular dermis a dermal filler,
said dermal filler being an alloplastic injectable suspension and comprising a

biocompatible and pliable material and a physiologically acceptable suspending agent.

In another embodiment of the method of reducing wrinkles or scars, the dermal filler may
be injected below the skin defect at a junction of the dermis and subcutaneous fat to
provide a long-term reduction of the wrinkle or scar. In another embodiment of this
method, the injected dermal filler produces little immunologic response in the host tissue
or no immunologic response in the host tissue. In a further embodiment, the wrinkle or
scar may be a result of loss of collagen and hyaluronic acid in the skin during the aging
process. In an alternative embodiment, the wrinkle or scar may be a result of premature
aging, said premature aging caused by overexposure to sunlight, overexposure to
environmental pollutants, smoking tobacco products, exposure to cigarette smoke, poor

nutrition and skin disorders.
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In another embodiment of the method of reducing wrinkles or scars to provide long-term
reduction of the wrinkle or scar, the wrinkle or scar may be a dynamic wrinkle, a fine
wrinkles or a static wrinkle. In further alternative embodiments, the dynamic wrinkle
may be a forehead crease, a brow burrow or an eye line (crow’s feet). In a still further
alternative embodiment, the static wrinkle may be a skin fold wrinkle resulting from
sagging skin. In another embodiment, the wrinkle or scar is a medical condition selected
from the group consisting of an acne scar, for example, a “rolling” scar, a “boxcar” scar
or an “ice pick” scar, a surgical scar, trauma scar, a large pore and a soft tissue contour
defect. In an embodiment, the medical condition is a deformity that requires re-
contouring, such as a small tissue defect (e.g., after animal bite(s)) or a deformity related
to trauma where the deformity is cosmetically unappealing. In a further embodiment of
the method of reducing wrinkles or scars, the reduction of wrinkles or scars may be after

plastic surgery to achieve symmetry or a desired result.

In a further embodiment of the method of reducing wrinkles or scars to provide long-term
reduction of the wrinkle or scar, a “long-term” reduction of a the wrinkle or scar may be
of a duration of at least one year. In another embodiment of this method, a long-term
reduction of a the wrinkle or scar may be of a duration of from at least one year to about
five years, In still another embodiment of this method, a long-term reduction of a the
wrinkle or scar may be of a duration from about five years to about ten years. In yet
another embodiment of this method, a long-term reduction of a the wrinkle or scar may

be of a duration from about ten years or longer.

In accordance with further embodiments of the present invention, the present invention
contemplates the use of any of the compositions described herein with other suitable
compositions, including as mixtures or as separately administered substances, as would
be recognized by persons skilled in the art based upon the guidance provided herein.
According to further embodiments, the present invention contemplates the use of the
compositions as medical devices or in conjunction with suitable medical devices,
including implantable and non-implantable medical devices and the like, as would be

understood by persons skilled in the art.
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The following examples are illustrative, but not limiting, of the compositions and of the
present invention. Other suitable modifications and adaptations as would be known to
those skilled in the art, based upon the guidance provided herein, are within the spirit and

scope of the embodiments.

EXAMPLE 1
Reduction of Horizontal Forehead Lines
Twenty patients presenting with deep horizontal forehead lines, creases or wrinkles are
treated with injections of alloplastic injectable suspension for use as a dermal filler
comprising acrylate/methacrylate (A/M) copolymer powder (or non-porous microbeads
or microspheres) and a cross-linked sodium hyaluronate, (or non-crosslinked sodium

hyaluronate).

Light topical anesthetic is applied to the skin proximal to the horizontal forehead lines,
creases or wrinkles to alleviate any discomfort during injection. A 30-, 27- or 26- gauge
needle of a (.5-inch length is used. The syringe contains 0.5 cc of the suspended A/M
copolymer. Needle patency isﬁveriﬁed by gently squeezing some of the suspended A/M
copolymer out of the needle tib. The needle is nserted into the skin beneath and along
the line of the forehead line, crease or wrinkle, with constant thumb pressure applied on
the syringe. The injection is places deep intradermally into the reticular dermis just
above the junction between the dermis and the subcutaneous fat. Resistance from the
dermis will be experienced, however, if the needle is placed too deep, there will be little

resistance from the fatty tissue.

Injection occurs in a tunneiing technique, wherein the needle 1s moved back and forth
horizontally just beneath the forehead line, crease or wrinkle, such that the injection
occurs simultaneously with withdrawal of the needle. The gray needle should not show
through the skin of the line. If injected superficially intradermally, the microbeads or

microspheres will form small granules in a line akin to a strand of pearls within the line.

Evenly massage with a fingertip the injected and apply slight pressure to smooth out any
detected lumps. Vigorous massage is not advisable, as it will spread the injected

suspended A/M copolymer deeper into the tissue and result in loss of the intended effect.
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In about three months, the diminished thickness of the dermis recovers its previous
thickness. The thickness recovery may be determined mostly through the use of before

and after photos, thus, the time period may vary from patient to patient.

A second injection of the suspended A/M copolymer may be placed on top of the first
injection layer after a pertod of four weeks to four months. This additive effect may be
used to achieve the desired result. Deeper forehead lines may require a second, third and

fourth injection of the suspended A/M copolymer.

An amount of 0.5 ce of the suspended A/M copolymer will suffice for injection beneath
a forehead line, crease or wrinkle, for example, a frontal furrow. A second injection, if
needed, for example, to even the distribution of the first injected and implanted
microbeads or microspheres, will inject about the same amount of the suspended A/M

copolymer, or less, depending on the tissue response and the patient’s desired result.

Side-effects of superficial injection are treated with corticosteroid cream or intradermal
corticosteroid injections. Dermabrasion will remove intradermal granules of microbeads
or microspheres. Because of the inert nature of the copolymer, it is not expected to form
granules in powder form. If microbeads or microspheres are used, the microbeads or
microspheres can be spread around through massage within a day or two after the
injection to even the distribution. Therefore, clumping is not expected, since it results if
there is an inflammatory reaction which aggregates the copolymer microbeads or

microspheres together.

Within four weeks to four months of the last injection of the suspended A/M copolymer
the skin comprising the forehead line, crease or wrinkle will be raised to the same level as
the surrounding skin, such that the appearance of the forehead line, crease or wrinkle will
be diminished or eliminated. The decrease of appearance or removal forehead line,
crease or wrinkle is expected to be permanent, such as to last at least 18 months with no
palpability or visibility, and from about five to about ten years. Muscle movement over a
time period of from about five to about ten years may cause the injected A/M copolymer

to deepen by 1/10 of a millimeter. If a line, crease or wrinkle appears during this time, an
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injection of the suspended A/M copolymer is placed on top of the original (or last, if

more than one were injected) injection of powder, microbeads or microspheres.

EXAMPLE 2
Reduction of Glabellar Frown Lines

Glabellar frown lines form between the eyebrows in an almost vertical position proximal
to each eyebrow. To test the decrease of the appearance of glabellar frown lines or
eliminate them, twenty patients presenting with moderate or deep frown lines between
the eyebrows are treated with an injection of alloplastic injectable suspension for use as a
dermal filler comprising acrylate/methacrylate (A/M) copolymer powder (or non-porous
microbeads or microspheres) and a buffered physiological solution (or cross-linked
sodium hyaluronate, non-crosslinked sodium hyaluronate or collagen), as the site of the

glabellar frown lines in accordance with the procedure described in Example 1.

An injection of 0.5 cc of the syugpended A/M copolymer will suffice to treat both glabellar
frown lines. The dermis is generally thick and the connective tissue beneath the
glabellar frown lines provides good support for the injected suspended A/M copolymer.
The injection should not be placed too far caudally, such as not at the lower or tail end of
the respective glabellar frown line, as a lump may form. If deep lines exist at the
glabellar frown lines, treatment is repeated, as described above. A thicker dermis beneath
the glabellar frown line permits intradermal injection without the above-described side-

effects.

Within four weeks to four months of the last injection of the suspended A/M copolymer
the skin comprising glabellar frown line will be raised to the same level as the
surrounding skin, such that the appearance of the previously existing glabellar frown
lines will be diminished or eliminated. The decrease of appearance or removal of
glabellar frown lines is expected to be permanent, such as to last at least 18 months with
no palpability or visibility, and from about five to about ten years. Muscle movement
over a time period of from about five to about ten years may cause the injected A/M

copolymer to deepen by 1/10 of a millimeter. If a glabellar frown line appears during this
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time, an injection of the suspended A/M copolymer is placed on top of the original (or

last, if more than one were injected) injection of powder, microbeads or microspheres.

EXAMPLE 3
Reduction of Nasolabial Folds

Nasolabial folds, or smile lines, extend from the corners of the nose, around the sides of
mouth and down to the chin. To test the decrease of the appearance of nasolabial folds or
eliminate them, twenty patients presenting with moderate to deep nasolabial folds are
treated by injection of alloplastic injectable suspension for use as a dermal filler
comprising acrylate/methacrylate (A/M) copolymer powder (or non-porous microbeads
or microspheres) and a buffered physiological solution (or cross-linked sodium
hyaluronate, non-crosslinked sodium hyaluronate or collagen), as the site of the
nasolabial folds in accordance with the procedure described in Example 1, except that the
injections are administered parallel and medially (at the middle) to the respective fold.
During the first three days, the injected A/M suspension may be moved laterally (to the
side) by movement of the facial muscles. Accordingly, the injection is administered

directly beneath and 1-2 mm medially to the crease.

In patients with thin skin, the injection of the suspended A/M copolymer must not be too
superficial. Otherwise, side-effects such as erythema, such as reddening. will develop at

the injection site and the A/M microbeads or microspheres will be visible as granules.

An injection of 0.5 cc of the suspended A/M copolymer will suffice to treat one
nasolabial fold. Therefore, tréatment of both nasolabial folds will require two syringes,
each with 0.5 cc the suspended A/M copolymer. Nasolabial folds generally will require a
second treatment with an injection of the alloplastic injectable suspension for use as a
dermal filler comprising A/M copolymer powder (or non-porous microbeads or

microspheres) and a buffered physiological solution.

Within four weeks to four months of the last injection of the suspended A/M copolymer
the skin comprising the respective nasolabial fold will be raised to the same level as the
surrounding skin, such that the appearance of the previously existing nasolabial fold will

be diminished or eliminated. The decrease of appearance or removal of the nasolabial
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folds is expected to be permanent, such as to last at least 18 months with no palpability or
visibility, and from about five to about ten years. Muscle movement over a time period
of from about five to about ten years may cause the injected A/M copolymer to deepen by
1/10 of a millimeter. If a nasolabial fold glabellar appears during this time, an injection
of the suspended A/M copolymer is placed on top of the original (or last, if more than one
were injected) injection of powder, microbeads or microspheres, followed by a second

treatment three to four months after the first repeat treatment.

EXAMPLE 4
Reduction of Depressed (“Rolling”) Acne Scars
Twenty patients presenting With: either shallow, mildly depressed or deep “rolling ” scars,
such as having smooth edges which appear similar to “rolling hills,” or “boxcar” scars,
such as having a cross-section akin to a box car, are treated by injection of alloplastic
injectable suspension for use as a dermal filler comprising acrylate/methacrylate (A/M)
copolymer powder (or non-porous microbeads or microspheres) and a buffered
physiological solution (or cross-linked sodium hyaluronate, non-crosslinked sodium
hyaluronate or collagen), in accordance with the procedure described in Example 1,
except that the treatment of the “rolling” acne scars is by injection of the suspension of
the A/M copolymer from a distance of 5 to 10 mm, such as such distance away from the
scar, and treatment of “boxcar” acne scars is by injection of the suspension of the A/M

copolymer perpendicularly downward into the center of the scar.

The suspension of the A/M copolymer is implanted as superficially as possible because
blanching of the darkened scars is desired. Blanching may be achieved by moving the

injected suspension of the A/M copolymer with the fingernail.

Fresh scars should never be treated because treatment will be ineffective and the scar may

exacerbated.

Scars which appear to look like “ice picks” may be treated as the aforementioned scars,

but must be pre-treated before injection of the suspension of the A/M copolymer. Pre-
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treatment may involve punching and suturing or subcising with an appropriate blade or
needle at a depth of about 1 mm. In contrast to the “rolling” and “boxcar” scars, thusly
pretreated “ice pick™ scars are filled with the suspension of the A/M copolymer within 3
to 8 days of pre-treatment upon decreased swelling and firm closing of the incision

wound.

An injection of less than 0.1 cc of the suspended A/M copolymer will suffice to treat an
acne scar. Acne scars may require a second treatment with an injection of the alloplastic
injectable suspension for use as a dermal filler comprising A/M copolymer powder (or
non-porous microbeads or microspheres) and a buffered physiological solution (or cross-
linked sodium hyaluronate, non-crosslinked sodium hyaluronate or collagen) may

achieve blanching of the scar in addition to the volume fill.

Within four weeks to four months of the last injection of the suspended A/M copolymer
the skin comprising the respective acne scar will be raised to the same level as the
surrounding skin, such that the appearance of the previously existing acne scar will be
diminished or eliminated. The decrease of appearance or removal of the acne scar is
expected to be permanent, such as to last at least 18 months with no palpability or
visibility, and from about five to about ten years. If acne scars re-appear as darkened
areas of the skin with a depression of the skin of at least a shallow rolling scar, the scar is
treated with an injection of the suspended A/M copolymer, administered in the same
manner as described above for the respective type of acne scar and placed on top of the
original (or last, if more than one were injected) injection of powder, microbeads or
microspheres. If the recurring appearance of the scar is not aesthetically pleasing, a
second treatment of the reappeared scar, may follow three to four months after the first

repeat treatment.

EXAMPLE 5
Reduction of Surgical Scars or Trauma Scars

Twenty patients presenting with either shallow, mildly depressed or deep surgery scars or
trauma scars, for example, from a cut with a sharp object, either accidental or self-

inflicted, are treated by injection of alloplastic injectable suspension for use as a dermal
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filler comprising acrylate/methacrylate (A/M) copolymer powder (or non-porous
microbeads or microspheres) and a buffered physiological solution (or cross-linked
sodium hyaluronate, non-crosslinked sodium hyaluronate or collagen), as the site of the
surgery scars or trauma scars in accordance with the procedure described in Example 1.
Deeper injection site such as subcutaneous tissue and periostial tissue may be needed,
depending on the severity of the scar. Larger amounts of the suspension will be needed
to ameliorate the cosmetic deformities in these cases. These cases may require more

injections than wrinkles to titrate the desired effect.

An injection of 0.1 cc or more of the suspended A/M copolymer will suffice to treat a
surgical scar or trauma scar. Such scars, especially deep ones, may require a second
treatment with an injection of the alloplastic injectable suspension for use as a dermal
filler comprising A/M copolymer powder (or non-porous microbeads or microspheres)
and a buffered physiological solution to achieve filling (and possible blanching) of the

Scar.

Within four weeks to four months of the last injection of the suspended A/M copolymer
the skin comprising the surgical scar or trauma scar will be raised to the same level as the
surrounding skin, such that the appearance of the previously existing surgical scar or
trauma scar will be diminished or eliminated. The decrease of appearance or removal of
the surgical scar or trauma scar is expected to be permanent, such as to last at least 18
months with no palpability or visibility, and from about five to about ten years. If a
surgical scar or trauma scar re-appears, the scar is treated with an injection of the
suspended A/M copolymer, administered in the same manner as described above for the
initial treatment and is placed on top of the original (or last, if more than one were
injected) injection of powder, microbeads or microspheres. If the recurring appearance of
the scar is not aesthetically pleasing, a second treatment of the reappeared scar, may

follow three to four months after the first repeat treatment.

EXAMPLE 6
Reduction of Single Crow’s Feet
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Twenty patients presenting with single crow’s feet (one on each sides, but not multiple
crow’s feet) are treated by injection of alloplastic injectable suspension for use as a
dermal filler comprising acrylate/methacrylate {(A/M) copolymer powder (or non-porous
microbeads or microspheres) and a buffered physiological solution (or cross-linked
sodium hyaluronate, non-crosslinked sodium hyaluronate or collagen), as the site of the
single crow’s feet in accordance with the procedure described in Example 1. The area
where crow’s feet form has thinner epidermis and dermis. Therefore, a smaller amount

of the alloplastic injectable suspension may be injected.

An 1njection of 0.05 cc to 0.2 cc of the suspended A/M copoelymer will suffice to treat a
single crow’s feet. Deep single crow’s feet may require a second treatment with an
injection of the alloplastic injectable suspension for use as a dermal filler comprising
A/M copolymer powder (or non-porous microbeads or microspheres) and a buffered

physiological solution to achieve filling of the single crow’s feet.

Within four weeks to four months of the last injection of the suspended A/M copolymer
the skin comprising the single crow’s feet will be raised to the same level as the
surrounding skin, such that the appearance of the previously existing single crow’s feet
will be diminished or eliminated. The decrease of appearance or removal of the single
crow’s feet is expected to be permanent, such as to last at least 18 months with no
palpability or visibility, and from about five to about ten years. If a single crow’s feet re-
appears, as a result of muscle movement over time, the single crow’s feet is treated with
an injection of the suspended A/M copolymer, administered in the same manner as
described above for the initial treatment and is placed on top of the original (or last, if
more than one were injected) injection of powder, microbeads or microspheres. If the
recurring appearance of the single crow’s feet 1s not aesthetically pleasing, a second
treatment of the reappeared scar, may follow three to four months after the first repeat

treatment.

EXAMPLE 7
Treatment of Other Skin Defects and
Medical Conditions
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[91}  Skin defects besides the aforementioned conditions are treated in accordance with the
procedures described in Example 1 and modified, as needed, by one of skill, to effect the

desired treatment.

[92]  The described method of treatment may be used for deformities that require re-contouring
such as of a small tissue defect (e.g., after animal bite(s)), deformities related to trauma
where the deformity is cosmetically unappealing, or for augmentation after plastic

surgery to achieve symmetry or a desired result,

[93] Although the invention has been described with reference to various embodiments and
examples, those skilled in the art recognize that various modifications may be made to

the invention without departing from the spirit and scope thereof.

[94] All of the above U.S. paténts, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and non-patent publications

referred to in this specification are incorporated herein by reference, in their entirety.
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What is claimed 1s:
L. A composition comprising:
an alloplastic injectable suspension for use as a dermal filler comprising a

biocompatible and pliable material and a physiologically acceptable suspending

agent;

wherein the biocompatible and pliable material is a copolymer of an unsubstituted

acrylate monomer and a substituted acrylate monomer.

2. The composition of claim 1, wherein the substituted acrylate monomer is

substituted with a methyl group.

3. The composition of claim 1, wherein the substituted acrylate monomer is

substituted with a hydrocarbon chain of two, three, four or five carbons.

4. The composition of claim 1, wherein the substituted acrylate monomer is

substituted with a halogen group.

5. The composition of claim 1, wherein the substituted acrylate monomer is

substituted with a nitrile group.

6. The composition of claim 1, wherein the biocompatible and pliable material is an

acrylate/methacrylate copolymer.

7. The composition of claim 6, wherein the acrylate/methacrylate copolymer is a
solid.

8. The composition of claim 7, wherein the solid is a powder.

9. The composition of claim 7, wherein the solid 1s a non-porous microbead.

10. The composition of claim 7, wherein the solid is a microsphere.

11.  The composition of claim 7, wherein the solid has a diameter of about 10 u to
about 100 p.
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12.

I3.

14.

I5.

l6.

17.

18.

19.

20.

21.

22.

23.

24,

The composition of claim 7, wherein the solid has a diameter of about 0.01 p to

about 10 L.

The composition of claim 7, wherein the physiologically acceptable suspending

agent is resorbable.

The composition of claim 13, wherein the physiologically acceptable suspending

agent 1s a buffered physiological solution.

The composition of claim 13, wherein the physiologically acceptable suspending

agent comprises cross-linked sodium hyaluronate.

The composition of claim 13, wherein the physiologically acceptable suspending

agent comprises a non cross-linked sodium hyaluronate.

‘The composition of claim 13, wherein the physiologically acceptable suspending

agent comprises collagen.

The composition of claim 17, wherein the collagen is derived from an animal.
The composition of claim 17, wherein the collagen is derived from a bird.
The composition of claim 17, wherein the collagen is genetically engineered.
The composition of claim 13, further comprising a local anesthetic.

A composition comprising:

an alloplastic injectible suspension comprising particles of an unsubstituted

acrylate/substituted acrylate copolymer; wherein the particles of the unsubstituted

acrylate/substituted acrylate copolymer have a diameter of less than about 100 p.

The composition of claim 22, wherein the particles have a diameter of less than

about 10 1

The composition of claim 22, wherein the particles have a diameter of about 0.01

1 to about 10 p.
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25.

26.

27.

28.

29.

30.

The composition of claim 22, wherein the particles have a diameter of about 0.1 p

to about 5 p.

The composition of claim 22, wherein the substituted acrylate monomer of the

unsubstituted acrylate/substituted acrylate copolymer is substituted with a methyl
group.

The composition of claim 22, wherein the substituted acrylate monomer is

substituted with a hydrocarbon chain of two, three, four or five carbons.

The composition of claim 22, wherein the substituted acrylate monomer is

substituted with a halogen group.

The composition of claim 22, wherein the substituted acrylate monomer is

substituted with a nitrile group.
A composition comprising;

an alloplastic injectable suspension for use as a dermal filler comprising a

biocompatible and pliable material and a physiologically acceptable suspending agent;

wherein the biocompatible and pliable matenial is a copolymer of an unsubstituted

acrylate monomer and a substituted acrylate monomer, wherein the biocompatible

and pliable material comprises particles having a diameter of less than about 100 p.

31

32.

33.

34.

The composition of claim 30, wherein the particles have a diameter of less than

about 10 .

The composition of claim 30, where in the particles have a diameter of about 0.01

u to about 10 .

The composition of claim 30, wherein the particles have a diameter of about 0.1 i

to about 5 1.

The composition of claim 30, wherein the acrylate/methacrylate copolymer is a

finely ground solid.

29



WO 2009/058883 PCT/US2008/081608

35,

36.

37.

38.

39,

40.

41,

42.

43.

44.

43.

46.

47.

48.

The composition of claim 34, wherein the finely ground solid is a powder.

The composition of claim 34, wherein the finely ground solid is a non-porous

microbead.
The composition of claim 34, wherein the finely ground solid is a microsphere.

The composition of claim 34, wherein the physiologically acceptable suspending

agent 1s resorbable.

The composition of claim 30, wherein the physiologically acceptable suspending

agent is a buffered physiological solution.

The composition of claim 30, wherein the physiologically acceptable suspending

agent comprises cross-linked sodium hyaluronate.

The composition of claim 30, wherein the physiologically acceptable suspending

agent comprises a non cross-linked sodium hyaluronate.

The composition of claim 30, wherein the physiologically acceptable suspending

agent comprises collagen.

The composition of claim 42, wherein the collagen is derived from an animal.
The composition of claim 42, wherein the collagen is derived from a bird.
The composition of claim 42, wherein the collagen is genetically engineered.
The composition of claim 30, further comprising a local anesthetic.

Use of a composition according to any of claims | to 46 in the preparation of a

medicament for treatment of a skin defect in a subject.
A biocompatible medical device comprising:

a dermal filler comprising a biocompatible and pliable material, wherein the

biocompatible and pliable material is a copolymer of an unsubstituted acrylate monomer
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and a substituted acrylate monomer, and wherein the biocompatible and pliable material

comprises solid particles having a diameter of less than about 100 p.

49.

50.

51

52.

53.

54.

55,

50.

A method of making a composition comprising an alloplastic injectable
suspension for use as a dermal filler comprising a biocompatible and pliable
material and a physiologically acceptable suspending agent, said method
comprising admixing a biocompatible and pliable material with a physiologically

acceptable suspending agent;

wherein the biocompatible and pliable material is an acrylate/methacrylate

copolymer.

The method of claim 49, wherein the acrylate/methacrylate copolymer is a solid.
The method of claim 50, wherein the solid is a powder.

The method of claim 50, wherein the solid is a non-porous microbead.

The method of claim 50, wherein the solid is a microsphere.

The method of claim 50, wherein the solid has a diameter of about 10 u to about
100 p.

The method of claim 50, wherein the solid has a diameter of about 0.01 u to about

10 p.

A method of preparing a composition comprising an alloplastic injectable
suspension for use as a dermal filler comprising a biocompatible and pliable
material and a physiologically acceptable suspending agent, said method
comprising admixing a biocompatible and pliable material with a physiologically

acceptable suspending agent;

wherein the biocompatible and pliable material is an acrylate/methacrylate

copolymer,

wherein the acrylate/methacrylate copolymer is finely ground before admixing.
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57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

The method of claim 56, wherein the acrylate/methacrylate copolymer is a finely

ground solid.
The method of claim 56, wherein the finely ground solid is a powder.

The method of claim 56, wherein the finely ground solid is a non-porous

microbead.
The method of claim 56, wherein the finely ground solid is a microsphere.

The method of claim 56, wherein the finely ground solid has a diameter of from

about 0.01 n to about 10 .

A method of augmenting soft tissue to provide long-term reduction of a skin
defect, said method comprising stimulating collagen production, fibroblast
production, fibrocyte production or production of any combination thereof,

beneath the skin defect.

The method of claim 62, wherein the stimulation of collagen production
fibroblast production, fibrocyte production or production of any combination
thereof 1s effected by injecting into the deep reticular dermis a dermal filler, said
dermal filler being an alloplastic injectable suspension and comprising a
biocompatible and pliable material and a physiologically acceptable suspending

agent.

The method of claim 63, wherein the dermal filler is injected below the skin

defect at a junction of the dermis and subcutaneous fat.

The method of claim 63, wherein the injected dermal filler produces little
immunologic response in the host tissue or no immunologic response in the host

tissue.

The method of claim 62, wherein the skin defect is a result of loss of collagen and

hyaluronic acid in the skin during the aging process.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

The method of claim 62, wherein the skin defect is a result of premature aging,
said premature aging caused by overexposure to sunlight, overexposure to
environmental pollutants, smoking tobacco products, exposure to cigarette smoke,

poor nutrition and skin disorders.

The method of claim 62, wherein the skin defect is a dynamic wrinkle, a fine

wrinkles or a static wrinkle.

The method of claim 68, wherein the dynamic wrinkle is a forehead crease, a

brow burrow or an eye line (crow’s feet).

The method of claim 68, wherein the static wrinkle is a skin fold wrinkle resulting

from sagging skin.

The method of claim 62, wherein the skin defect is a medical condition selected
from the group consisting of an acne scar, a surgical scar, a large pore and a soft

fissue contour defect.

The method of claim 62, wherein the long-term reduction of the skin defect is of a

duration of at least one year.

The method of claim 62, wherein the long-term reduction of the skin defect is of a

duration of from at least one year to about five years.

The method of claim 62, wherein the long-term reduction of the skin defect s of a

duration from about five years to about ten years.

The method of claim 62, wherein the long-term reduction of the skin defectis of a

duration from about ten years or longer.

A method of administering a dermal filler to a subject comprising injecting into
the deep reticular dermis of the subject the dermal filler, said dermal filler being
an alloplastic injectable suspension comprising particles of a biocompatible and

pliable material and a physiologically acceptable suspending agent, wherein the
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particles of the biocompatible and pliable material have a diameter of less than
about 100 p.

77.  The method of claim 76, wherein the finely ground solid has a diameter of from

about .01 p to about 10 u.

78.  The method of claim 76, wherein the dermal filler is injected below a skin defect

at a junction of the dermis and subcutaneous fat.
79. A method of treating a skin defect in a subject comprising:

administering to the subject a composition comprising particles of an
unsubstituted acrylate/substituted acrylate copolymer in an injectable suspension,

wherein the particles have a diameter of less than about 100 p.
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