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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the fields of es-
thetics and plastic surgery, including cosmetic and re-
constructive surgery. More specifically, the invention is
concerned with a method of soft tissue augmentation in
a mammal, including man. Moreover, the invention is di-
rected to use of particles of a viscoelastic medium for the
manufacture of a medicament for therapeutic soft tissue
augmentation in a mammal, including man. The invention
is also concerned with particles of a viscoelastic medium,
production thereof, and use thereof in an implant.

BACKGROUND TO THE INVENTION

[0002] An implant material that is useful for soft-tissue
augmentation should ideally be capable of providing ad-
equate and sustained aesthetic and/or therapeutic cor-
rection without migration and displacement; natural-look-
ing and non-palpable; easy to administer and, if neces-
sary, remove; non-immunogenic; and devoid of chronic
inflammatory reactions (Krauss MC, Semin Cutan Med
Surg 1999; 18: 119-128). As a soft-tissue augmentation
material, hyaluronic acid (a naturally occurring polysac-
charide) has low immunogenic potential, being chemi-
cally homogenous across all species and tissues’
(Larsen NE et al., J Biomed Mater Res 1993; 27:
1129-1134). Stabilization (or cross-linking) of the hy-
aluronic acid molecule improves its resistance to enzy-
matic degradation without compromising its biocompat-
ibility, while the use of a non-animal source reduces the
likelihood of antigenic contamination and subsequent hy-
persensitivity reactions (Friedman et al., Dermatol Surg
2002; 28: 491-4).
[0003] Non-animal stabilized hyaluronic acid (NA-
SHA), US patent 5,827,937, may be produced from a
highly purified hyaluronic acid preparation obtained by
bacterial fermentation. Various NASHA preparations of
different particle size (Restylane® Perlane, Restylane®,
Restylane® Fine Lines and Restylane® Touch, all from
Q-Med AB, Uppsala, Sweden) have been developed as
dermal fillers for facial soft-tissue augmentation. Clinical
studies indicate that known NASHA gels are effective in
augmenting lips (Bousquet M-T and Ågerup B, Oper
Techniques Ocuplast Orbit Reconstruct Surg 1999; 2:
172-176) and correcting facial wrinkles and folds (Olen-
ius M. Aesth Plast Surg 1998; 22: 97-101; Duranti F et
al., Dermatol Surg 1998; 24:1317-25; Narins RS et al.,
Dermatol Surg 2003; 29: 588-95; Carruthers J and Car-
ruthers A, Dermatol Surg 2003; 29: 802-9), and that they
offer a more durable aesthetic improvement than bovine
collagen or hylan B. The extensive clinical experience
gained from their intradermal use in some 1.5 million fa-
cial cosmetic procedures confirms their safety.
[0004] It is recommended that RESTYLANE Touch
(∼500,000 particles/ml, mean particle size 0.2 mm)

should be injected in the upper part of the dermis; RE-
STYLANE (∼100,000 particles/ml, mean particle size ap-
proximately 0.4 mm) should be injected in the mid-part
of the dermis; and RESTYLANE Perlane (∼10,000 par-
ticles/ml, mean particle size approximately 0.8 mm)
should be injected in the deep layer of the dermis and/or
the surface layer of the subcutis.
[0005] Some known soft-tissue augmentation treat-
ments involving implantation of viscoelastic materials oc-
casionally suffer from the drawback that the implant, or
part thereof, migrates away from the desired site of treat-
ment. Another problem with some known tissue augmen-
tation treatments involving implantation of viscoelastic
materials is that the implant is displaced from the desired
site of treatment. Implant migration and displacement are
disadvantageous for the patient, since they may impair
the cosmetic and/or therapeutic outcome of the treatment
and may impede removal of the implant, if this is desired.
[0006] JP 2000239147 describes sol-gel mixtures for
use in cosmetics formulations for external use, said sol-
gel mixtures comprising a combination of (a) a substance
selected from agar, carrageenan, gellant gum and sodi-
um alginate, and (b) a substance selected from native
gellant gum, xanthan gum, guar gum, locust bean gum,
carboxyvinyl polymers, acrylic acid, alkyl methacrylate
copolymers, hydroxyethyl cellulose and hydroxypropyl
cellulose.
[0007] WO 99/10021 describes a polyacrylamide gel
for soft tissue injection, said gel further comprising an
anaesthetic and an antibiotic, wherein the particle size
of said gel is between 0.005 and 2 mm.

SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to provide
an implantation material suitable for soft tissue augmen-
tation which overcomes drawbacks with known implan-
tation materials. It is also an object of the present inven-
tion to provide a method of producing such an implanta-
tion material.
[0009] It is another object to provide an implant suitable
for soft tissue augmentation comprising such an implan-
tation material which overcomes drawbacks with known
implants. It is a further object of the present invention to
provide an implant suitable for soft tissue augmentation
comprising such an implantation material which is readily
removable if desired.
[0010] It is another object of the present invention to
provide a method of soft tissue augmentation in a mam-
mal, including man, which overcomes drawbacks with
known methods. It is one object of the present invention
to provide a method of soft tissue augmentation in a mam-
mal, including man, comprising subepidermal adminis-
tration of an implant, which avoids or diminishes unde-
sired migration of the implant from the desired site of
implantation. It is one object of the present invention to
provide a method of soft tissue augmentation in a mam-
mal, including man, comprising subepidermal adminis-

1 2 



EP 1 734 894 B1

3

5

10

15

20

25

30

35

40

45

50

55

tration of an implant, which avoids or diminishes displace-
ment of th.e implant from the desired site of implantation.
[0011] It is also an object of the present invention to
provide use of a viscoelastic medium for the manufacture
of a medicament for therapeutic soft tissue augmentation
in a mammal, including man.
[0012] For these and other objects that will be evident
from the following disclosure, the present invention pro-
vides particles of a viscoelastic medium selected from
stabilized hyaluronic acid and derivatives thereof, which
are injectable gel particles suitable for implantation hav-
ing a size, when subjected to a physiological salt solution,
in the range of from 1.5 to 5 mm.
[0013] The invention is based on the finding that sub-
epidermal administration of an implant comprising gel
particles made of a viscoelastic medium which are con-
siderably larger than previously used in implants made
of viscoelastic media are useful in avoiding migration
and/or displacement of the implant, or part thereof, from
the desired site of soft tissue augmentation. Moreover,
the limited displacement of the implant in combination
with the considerable particle size facilitates easy remov-
al of the implant, if desired.
[0014] In certain preferred particles according to the
invention, said size is in the range of from 1.5 to 2.5 mm.
In other preferred particles according to the invention,
said size is in the range of from 2.5 to 5 mm.
[0015] In the particles according the invention, said vis-
coelastic medium is selected from stabilized hyaluronic
acid and derivatives thereof.
[0016] In preferred particles according the invention,
said viscoelastic medium is selected from the group con-
sisting of cross-linked hyaluronic acid and derivatives
thereof. In particularly preferred particles according the
invention, the concentration of said viscoelastic medium
in said gel particles, when subjected to a physiological
salt solution, is in the range of from 5 to 100 mg/ml.
[0017] Preferred particles according to the invention
are injectable through a 20 gauge or larger needle by
application of a pressure of 15-50 N.
[0018] According to another aspect of the invention,
there is provided a method of producing injectable gel
particles of a viscoelastic medium selected from stabi-
lized hyaluronic acid and derivatives thereof, comprising
the steps of: (i) manufacturing a gel with a desired con-
centration of said viscoelastic medium; and (ii) mechan-
ically disrupting said gel into gel particles having a size,
when subjected to a physiological salt solution, in the
range of from 1.5 to 5 mm.
[0019] According yet another aspect of the invention,
there is provided a soft tissue augmentation implant com-
prising particles of a viscoelastic medium selected from
stabilized hyaluronic acid and derivatives thereof, where-
in a major volume of said particles are injectable gel par-
ticles having a size, when subjected to a physiological
salt solution, in the range of from 1.5 to 5 mm. In preferred
embodiments of the implant, said size is in the range of
from 1.5 to 2.5 mm. In other preferred embodiments of

the implant, said size is in the range of from 2.5 to 5 mm.
[0020] According to one aspect of the invention, there
are provided injectable gel particles or an injectable soft
tissue augmentation implant for use in a method of soft
tissue augmentation in a mammal, including man, com-
prising subepidermal administration at a site in said mam-
mal where soft tissue augmentation is desirable, of an
implant comprising injectable gel particles of a viscoe-
lastic medium selected from stabilized hyaluronic acid
and derivatives thereof, a major volume of said particles
having a size, when subjected to a physiological salt so-
lution, in the range of from 1.5 to 5 mm. In preferred em-
bodiments of the method according to the invention, said
administration is selected from the group consisting of
subcutaneous administration, submuscular administra-
tion and supraperiostal administration.
[0021] In certain methods according to the invention,
said size is in the range of from 1.5 to 2.5 mm. In a pre-
ferred embodiment of this method, said site of soft tissue
augmentation is selected from facial tissue and other tis-
sues covered by exposed skin. In other methods accord-
ing to the invention, said size is in the range of from 2.5
to 5 mm.
[0022] In preferred methods according to the invention,
said administration is a selected from the group consist-
ing of single administration and multiple-layer adminis-
tration.
[0023] According to another aspect of the invention,
there is provided injectable gel particles according to the
invention for use as a medicament. There is also provided
an injectable soft tissue augmentation implant compris-
ing injectable gel particles according to the invention for
use as a medicament.
[0024] According to yet another aspect of the invention,
there is provided use of injectable gel particles of a vis-
coelastic medium according to the invention, a major vol-
ume of said particles having an average size, when sub-
jected to a physiological salt solution, in the range of from
1.5 to 5 mm, for the manufacture of a medicament for
therapeutic soft tissue augmentation in a mammal, in-
cluding man, wherein said medicament is suitable for
subepidermal administration according to the invention
at a site in said mammal where therapeutic soft tissue
augmentation is desirable.

DETAILED DESCRIPTION OF THE INVENTION

[0025] According to one aspect of the invention,
there,is provided particles of a viscoelastic medium se-
lected from stabilized hyaluronic acid and derivatives
thereof, which are injectable gel particules suitable for
implantation having a size, when subjected to a physio-
logical salt solution, in the range of from 1.5 to 5 mm.
The particles are useful in a soft tissue augmentation
implant comprising particles of a viscoelastic medium se-
lected from stabilized hyaluronic acid and derivatives
thereof, wherein a major volume of said particles are in-
jectable gel particles according to the invention, said gel
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particles having a size, when subjected to a physiological
salt solution, in the range of from 1.5 to 5 mm. The im-
plant, in turn, is useful in a method of soft tissue augmen-
tation in a mammal, including man, comprising subepi-
dermal administration at a site in said mammal where
soft tissue augmentation is desirable, of an implant com-
prising injectable gel particles of a viscoelastic medium
selected from stabilized hyaluronic acid and derivatives
thereof, a major volume of said particles having a size,
when subjected to a physiological salt solution, in the
range of from 1.5 to 5 mm.
[0026] The term "soft tissue augmentation", as used
herein, refers to any type of volume augmentation of soft
tissues, including, but not limited to, facial contouring
(e.g. more pronounced cheeks or chin), correction of con-
cave deformities (e.g. post-traumatic, HIV associated
lipoatrophy) and correction of deep age-related facial
folds. Thus, soft tissue augmentation may be used solely
for cosmetic purposes or for medical purposes, such as
following trauma or degenerative disease.
[0027] The term "soft tissue", as used herein, refers to
tissues that connect, support, or surround other struc-
tures and organs of the body. Soft tissue includes mus-
cles, fibrous tissues and fat.
[0028] The method according to the invention may be
performed in any mammal, including man. It is preferred
that that the method is performed in a human subject.
[0029] The terms "subepidermal administration" or
"subcuticular administration", as used herein, refer to ad-
ministration beneath the epidermis of the skin, including
administration into the dermis, subcutis or deeper, such
as submuscularly or into the periosteum where applica-
ble (in the vicinity of bone tissue).
[0030] Administration may be performed in any suita-
ble way, such as via injection from standard cannulae
and needles of appropriate sizes. The administration is
performed where the soft tissue augmentation is desired,
such as the chin, cheeks or elsewhere in the face or body.
[0031] The term "implant", as used herein, refers wide-
ly to any type of implanted or implantable foreign object
or material. Implants also include objects or materials
that are nearly identical to non-foreign objects or mate-
rials. The implant according to the invention is not limited
to any particular shape. The final shape of the implant in
the body is decided by the skilled man from the purpose
of the treatment.
[0032] By the term "viscoelastic medium", as used
herein, is meant a medium that exhibits a combination
of viscous and elastic properties. Specifically, the viscoe-
lastic medium according to the invention is injectable
through a 20 gauge or larger needle, such as a 10-20
gauge needle, by application of a pressure of 15-50 N.
In particular, the medium, or an implant or a medicament
comprising the medium, is suitable for subepidermal in-
jection into a human in need thereof at a desired site.
[0033] Viscoelastic media according to the invention
is present as a dispersion of gel particles. In a preferred
embodiment, the implant, according to the invention con-

sists of 1.5 -5 mm large particles of one or more viscoe-
lastic media selected from stabilized hyaluronic acid and
derivatives thereof, dispersed in a physiological salt buff-
er or a suitable physiological, salt solvent. In another pre-
ferred embodiment, the implant further comprises other
suitable additives, such as local anesthetics, anti-inflam-
matory drugs, antibiotics and other suitable supportive
medications, e.g. bone growth factors or cells. Optionally,
there may also be included a viscoelastic medium, which
may be the same or different, which is not present as
particles or as particles of a size smaller than 0.1 mm.
[0034] It goes without saying that the size of the gel
particles according to the invention is dependent upon
the ionic strength of the buffer, solution or carrier that is
included in and/or surrounding the gel particles. Through-
out this specification, given particle sizes assume phys-
iological conditions, particularly isotonic conditions. It
shall be noted that, while it is preferred that the gel par-
ticles contain and are dispersed in a physiological salt
solution, it is contemplated that the gel particles accord-
ing to the invention can temporarily be brought to different
sizes by subjecting the gel particles to a solution of an-
other tonicity. Particles that are within the scope of this
invention exhibit a particle size within the given ranges
under physiological conditions, e.g. when implanted sub-
epidermally in the body or when subjected to a physio-
logical, or isotonic, salt solution, i.e. a solution with the
same tonicity as the relevant biological fluids, e.g. isoos-
motic with serum.
[0035] Thus, the viscoelastic medium according to the
invention is present at least as gel particles or gel-like
particles. A major volume, or more than 50% (v/v), of the
particles have a size of at least 1.5 mm, preferably in the
range of 1.5 -5 mm in the presence of a physiological salt
solution. In preferred embodiments, more than 70% (v/v),
preferably more than 90% (v/v), of the particles are within
the given size limits under physiological conditions.
[0036] As used herein, a physiological, or isotonic, so-
lution is a solution having an osmolarity in the range of
200-400 mOsm/l, preferably 250-350 mOsm/l, more pref-
erably approximately 300 mOsm/l. For practical purpos-
es, this osmolarity is easily achieved by preparation of a
0.9% (0.154 M) NaCl solution.
[0037] A suitable way of obtaining a desired particle
size involves producing a gel made of a viscoelastic me-
dium selected from stabilized hyaluronic acid and deriv-
atives thereof, at a desired concentration and subjecting
the gel to physical disruption, such as mincing, mashing
or allowing the gel to pass through a filter with suitable
pore size. The resulting gel particles are dispersed in a
physiological salt solution, resulting in a gel dispersion
or slurry with particles of desired size.
[0038] Another aspect of the invention is the density,
or hardness, of the gel particles. The gel particle density
can readily be regulated by adjustment e.g. of the con-
centration of the viscoelastic medium and the amount
and type of cross-linking agent, if any. Thus, harder par-
ticles can be achieved by a higher concentration of the
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viscoelastic medium in the gel, and thereby in the result-
ing gel particles. Harder particles are generally less vis-
coelastic and have a longer half-life in vivo than softer
particles. For use in the present invention, it is critical that
the particles retain enough viscoelastic properties so that
they are still injectable.
[0039] In a preferred embodiment of the invention, the
implant is a two-component composition, consisting of
softer gel particles mixed with harder gel particles. The
gel particles may be made of the same or different vis-
coelastic media. The resulting mixture of gel particles
combines desirable properties of softness/hardness for
use in soft tissue augmentation and long durability in vivo.
[0040] Administration of the implant employing the
method according to the invention prevents or diminishes
migration and/or displacement of the implant, which com-
prises or consists of the 1.5 -5 mm large particles under
physiological conditions. A further advantage of the in-
vention is that the large size of the particles in combina-
tion with the prevented or diminished migration facilitate
easy removal of the implant comprising the particles,
should it be desired for some reason.
[0041] In a preferred embodiment of the invention, the
particles have a size in the range of from 1.5 to 2.5 mm,
such as from 1.5 to 2 mm, in the presence of a physio-
logical salt solution. These particles are suitable for ad-
ministration to subcutaneous, submuscular or suprape-
riostal tissue. In particular, they are suitable for adminis-
tration to tissues covered by skin that is exposed in public,
such as facial tissue, since the particles and needles that
are suitable for this particle size range are not likely to
cause bruises or other discolorations. In a preferred em-
bodiment, these particles are administered to deep sub-
cutaneous, or to submuscular/supraperiostal tissue, op-
tionally in more than one layer. Deep subcutaneous or
submuscular/supraperiostal administration further pre-
vents or diminishes migration of the particles away from
the desired site. According to this embodiment, a major
volume, or more than 50% (v/v), preferably more than
70% (v/v), more preferably more than 90% (v/v), of the
particles are within the given size limits under physiolog-
ical conditions.
[0042] In another embodiment of the invention, the par-
ticles have a size in the range of from 2.5 to 5 mm, such
as from 3 to 4 mm, in the presence of a physiological salt
solution. Implants comprising such particles further pre-
vents or diminishes migration of the particles away from
the desired site. According to this embodiment, a major
volume, or more than 50% (v/v), preferably more than
70% (v/v), more preferably more than 90% (v/v), of the
particles are within the given size limits under physiolog-
ical conditions.
[0043] Particle size may be determined in any suitable
way, such as by laser diffraction, microscopy, filtration,
etc, and is decided by the longest distance between two
ends of the particle. The specific shape of the gel particles
is not critical. For spherical particles, the diameter equals
the size for this purpose. The size range may be regulated

by mechanical disruption, such as mincing, mashing, fil-
tration, etc, of a gel of a suitable concentration of the
desired viscoelastic medium.
[0044] Viscoelastic media according to the invention
are selected from stabilized hyaluronic acid and deriva-
tives thereof. The viscoelastic medium may also be a
combination of two or more suitable viscoelastic media.
[0045] By the term "stabilized", as used herein, is
meant any form of chemical stabilization that, under
physiological conditions, renders the stabilized com-
pound more stable to biodegradation that the parent com-
pound. Without being limited thereto, stabilized com-
pounds include cross-linked compounds and partially
cross-linked compounds.
[0046] By the term "derivative" of a polysaccharide, as
used herein, is meant any suitable derivative thereof, in-
cluding cross-linked polysaccharides and substituted
polysaccharides, such as sulfated polysaccharides.
[0047] Viscoelastic media according to the invention
are biocompatible, sterile and present as particles that
are readily injectable through standard needles used in
medicine, such as 20 gauge or larger needles, preferably
10-20 gauge needles. It is preferable that the viscoelastic
medium is of non-animal origin. Advantageously, the me-
dia according to the invention are stable, but not perma-
nent, under physiological conditions. According to an em-
bodiment of the invention, at least 70%, preferably at
least 90 %, of the viscoelastic medium remains for at
least two weeks in vivo, more preferably between two
weeks and two years. The viscoelastic medium accord-
ing to the invention is preferably degraded after five years
or more in vivo. The term "degraded" implies that less
than 20%, preferably less than 10%, of the medium re-
mains in the body.
[0048] The viscoelastic medium according to the in-
vention is more resistant to biodegradation in vivo than
natural hyaluronic acid. The prolonged presence of the
stable viscoelastic substance is advantageous for the pa-
tient, since the time between treatments is increased.
[0049] A preferable viscoelastic medium according to
the invention is cross-linked hyaluronic acid and deriva-
tives thereof. One type of suitable cross-linked hyaluronic
acid is obtainable by cross-linking of hyaluronic acid, op-
tionally non-animal, using the method of US patent
5,827,937.
[0050] In brief, said method involves forming an aque-
ous solution of a water soluble, cross-linkable polysac-
charide; initiating a cross-linking of the polysaccharide in
the presence of a polyfunctional cross-linking agent; ster-
ically hindering the cross-linking reaction from terminat-
ing before gelation occurs, whereby an activated
polysaccharide is obtained; and reintroducing sterically
unhindered conditions for the activated polysaccharide
so as to continue the cross-linking thereof up to a viscoe-
lastic gel.
[0051] The cross-linking agent to be used in connec-
tion with this particular method is any previously known
cross-linking agent useful in connection with polysaccha-
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rides, consideration being taken to ensure that the bio-
compatibility prerequisites are fulfilled. Preferably, how-
ever, the cross-linking agent is selected from the group
consisting of aldehydes, epoxides, polyaziridyl com-
pounds, glycidyl ethers.and divinylsulfones. Of these,
glycidyl ethers represent an especially preferred group,
of which 1,4-butanediol diglycidyl ether can be referred
to as a preferred example.
[0052] In this particular method, the initial cross-linking
reaction in the presence of a polyfunctional cross-linking
agent can be performed at varying pH values, primarily
depending on whether ether or ester reactions should be
promoted.
[0053] An example of a preferred viscoelastic medium
is non-animal stabilized hyaluronic acid, commercially
available from Q-Med AB, Uppsala, Sweden.
[0054] When the injectable medium is a hyaluronic acid
medium, the hyaluronic acid concentration is 5 mg/ml or
higher. It is preferred that the hyaluronic acid concentra-
tion is in the range of 5-100 mg/ml, more preferred 10-50
mg/ml, such as approximately 20 mg/ml.
[0055] The cross-linked hyaluronic acid is present as
particles or beads of any form. According to this embod-
iment, a major volume, or more than 50% (v/v), preferably
more than 70% (v/v), more preferably more than 90%
(v/v), of the particles are: at least 1.5 mm in size, prefer-
ably in the range of 1.5-5 mm. As outlined above, a pre-
ferred embodiment involves particles in the range of 1.5
-2.5 mm, preferably 1.5-2 mm. Another preferred embod-
iment involves particles in the range of 2.5-5 mm, pref-
erably 3-4 mm.
[0056] A suitable way of obtaining a desired particle
size involves producing a gel made of cross-linked hy-
aluronic acid at a desired concentration and subjecting
the gel to physical disruption, such as mincing, mashing
or allowing the gel to pass through a filter with suitable
particle size. The resulting gel particles are dispersed in
a physiological salt solution, resulting in a gel. dispersion
or slurry with particles of desired size.
[0057] Another aspect of the invention is the density,
or hardness, of the particles. Using the manufacturing
method of the invention, the cross-linked hyaluronic acid
particle density can readily be regulated by adjustment
of the concentration of the viscoelastic medium and the
amount and type of cross-linking agent. Thus, harder par-
ticles can be achieved by a higher concentration of the
viscoelastic medium in the gel, and thereby in the result-
ing gel particles. Harder particles are generally less vis-
coelastic and have a longer half-life in vi vo than softer
particles. Useful hyaluronic acid concentrations yielding
gel particles of varying hardness are e.g. 20, 25, 40, 50
and 100 mg/ml. For use in the present invention, it is
critical that the particles retain enough viscoelastic prop-
erties so that they are still injectable as discussed above.
[0058] In a preferred embodiment of the invention, soft-
er gel particles, e.g. 15-22 mg/ml cross-linked hyaluronic
acid, are mixed with harder gel particles, e.g. 22-30 mg/ml
cross-linked hyaluronic acid. The resulting mixture of gel

particles combines desirable properties of softness/hard-
ness for use in soft tissue augmentation and long dura-
bility in vivo.
[0059] According to the invention, the viscoelastic me-
dium is administered, preferably injected, under the ep-
idermis in any suitable way. By way of example, a dermal
incision can be made with a scalpel or a sharp injection
needle to facilitate transdermal insertion of a larger can-
nula for administration of the implant according to the
invention at the desired site. It is preferred that the ad-
ministration is performed subcutaneously, submuscular-
ly or supraperiostally.
[0060] The implant, consisting of particles of a viscoe-
lastic medium selected from stabilized hyaluronic acid
and derivatives thereof, and optionally other suitable in-
gredients, may be administered as a single aliquot or as
layers of multiple aliquots. Optionally, the viscoelastic
medium may be replaced, refilled or replenished by a
subsequent injection of the same or another viscoelastic
medium. The injected volume is determined by the de-
sired augmentation. In a typical tissue augmentation, a
volume in the range of 1-500 ml is injected, depending
on the purpose and the treated tissue.
[0061] According to another aspect of the invention,
there is provided a novel use of particles of a viscoelastic
medium selected from stabilized hyaluronic acid and de-
rivatives thereof, a major volume of said particles having
an average size in the range of from 1.5 to 5 mm, for the
manufacture of a medicament for therapeutic soft tissue
augmentation in a mammal, including man, wherein said
medicament is suitable for subepidermal administration
according to the invention at a site in said mammal where
therapeutic soft tissue augmentation is desirable.
[0062] According to this aspect, it is preferred that the
administration is performed subcutaneously, submuscu-
larly or supraperiostally. The discussion hereinabove re-
garding suitable particle sizes applies also for this aspect
of the invention.
[0063] As used herein, the term "therapeutic" involves
any kind of preventive, alleviating or curative treatment.
Without being limited thereto, this aspect of the invention
encompasses that the medicament is for reconstructive
augmentation resulting from a medical condition and is
part of a medical treatment of the condition. Thus, the
therapeutic use is distinguishable from the non-medical,
or cosmetic, use in that they are directed to different pa-
tient groups. Specifically, the therapeutic use is solely
directed to patients in need of reconstructive augmenta-
tion resulting from a medical condition and constitutes a
part of a medical treatment of this condition in these pa-
tients.
[0064] Without being limited thereto, the present inven-
tion will in the following be further illustrated by way of
examples.
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EXAMPLES

Example 1 Preparation of gel particles of non-animal sta-
bilized hyaluronic acid

[0065] As previously exemplified in e.g. US patent
5,827,937, 10 g of hyaluronic acid prepared by fermen-
tation of Streptococcus was dissolved in 100 ml of 1%
NaOH, pH>9. Cross-linking agent in the form of 1,4-bu-
tanediol diglycidyl ether was added to a concentration of
0.2%. The solution was incubated at 40°C for 4 h.
[0066] The incubated solution was diluted with an acid-
ic water solution to reach neutral pH under mixing, yield-
ing a final hyaluronic acid concentration of 20 mg/ml, and
again incubated for 12 h at 70°C. The viscoelastic slurry
that resulted from this second incubation was then cooled
to room temperature and mashed to its final particle size,
approximately 1.5-2 mm.

Example 2 Cheek and chin augmentation

Materials

[0067] A clear, colorless, viscoelastic gel consisting of
non-animal stabilized hyaluronic acid (20 mg/ml) dis-
persed in physiological saline solution. The gel is obtain-
able e.g. by the method of example 1. The sterilized study
material (2 ml) was supplied in a 3 ml glass syringe and
was injected subcutaneously and/or supraperiostally us-
ing a sterilized 16G x 7 or 9 cm Coleman infiltration can-
nula with a blunt tip (Byron Medical Inc., Tucson, Arizona,
USA).

Patient selection and study design

[0068] Adult outpatients (>18 years of age) of either
gender seeking cheek and/or chin augmentation therapy
for aesthetic purposes. For study inclusion, patients were
required to agree to abstain from other cosmetic proce-
dures (e.g., further augmentation therapy, botulinum tox-
in injections, laser or chemical skin resurfacing or facelift
procedures) for the duration of the study. Patients who
had undergone facial tissue augmentation therapy or la-
ser/chemical peeling procedures within the previous 6
months or aesthetic facial surgery within the previous 12
months were excluded from the study, In addition, pa-
tients presenting with active skin disease or inflammation
affecting the intended treatment area, those with known
allergy/hypersensitivity to local anaesthetics or previous
adverse reactions to NASHA, and those currently taking
anticoagulant or antiplatelet drugs were excluded from
participation. The use of anticoagulants, aspirin and non-
steroidal anti-inflammatory drugs was prohibited until the
injection site had completely healed.

Injection technique

[0069] The treatment area was cleaned with an anti-

septic solution and, if local anaesthesia was required,
lidocaine (0.5 or 1.0%)/adrenaline solution was injected
at the planned incision site. Additional anaesthesia was
provided, if required, by regional nerve block or subcu-
taneous injection of lidoca ine/adrenaline at the proposed
implantation site. A dermal incision 1-2 mm in length was
made with a scalpel (11 blade) or sharp injection needle
to facilitate transdermal insertion of a 16G blunt-tipped
cannula for administration of the gel into the subcutane-
ous, submuscular or supraperiostal adipose tissue. The
gel was injected in small aliquots throughout the area
requiring augmentation, rather than as a single bolus, by
manipulating the cannula into a different tract after each
injection, using a tunnelling technique. A maximum of 10
ml (5 syringes) of gel was administered at each treatment
session to a maximum of 3 separate anatomical sites
(chin and both cheeks). On completion of the injection,
the treatment area was massaged to conform to the con-
tour of the surrounding tissue and, if necessary, ice was
applied briefly to reduce any swelling.
[0070] Satisfactory cheek and/or chin augmentation
for at least 3 months was obtained by the method. In
particular, deep subcutaneous injection and supraperi-
ostal injection further prevented migration of the implant.

Example 3 Preparation of gel particles of non-animal sta-
bilized hyaluronic acid with longer duration.

[0071] Ten grams of hyaluronic acid prepared by fer-
mentation of Streptococcus was dissolved in 100 ml of
1% NaOH, pH>9. Cross-linking agent in the form of 1,4-
butanediol diglycidyl ether was added to a concentration
of 0.2%. The solution was incubated at 40°C for 4 h.
[0072] The alkaline gel was divided in two portions,
which were individually diluted with an acidic water so-
lution to reach neutral pH under mixing, yielding final hy-
aluronic acid concentrations of 20 mg/ml and 25 mg/ml,
respectively. The gels were incubated for 12 h at 70°C
and cooled to room temperature. The two gel portions
were combined and mashed to the final particle size, ap-
proximately 3-4 mm.

Example 4 Breast tissue augmentation.

[0073] Women with small breasts were injected with a
gel obtainable e.g. by the method of example 3. Each
breast received 100 ml gel implanted under the glandular
region, just on the pectoralis muscle, using a blunt 12 G
needle in small aliquots. Care was taken not to disturb
the natural tissue. Twelve months following implantation,
the breasts were still in good shape with thin nodular
implants. The implant did not blur the analysis of mam-
mography.
[0074] One woman had changed her mind about hav-
ing gels in her breasts and requested for removal of the
implant. A blunt cannulae (12 G) was used to suck back
the gel. Almost all of the implant was aspirated as a clear
transparent gel fluid. Analysis showed that the gel main-
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tained its volume but was slightly lower in concentration
as compared to the initial concentration (75% of initial),
indicating an implant duration of about 2-3 years.

Claims

1. Particles of a viscoelastic medium selected from sta-
bilized hyaluronic acid and derivatives thereof, which
are injectable gel particles suitable for implantation
having a size, when subjected to a physiological salt
solution, in the range of from 1.5 to 5 mm.

2. Particles according to claim 1, wherein said size is
in the range of from 1.5 to 2.5 mm.

3. Particles according to claim 1, wherein said size is
in the range of from 2.5 to 5 mm.

4. Particles according to any one of claims 1-3, wherein
said viscoelastic medium is selected from the group
consisting of cross-linked hyaluronic acid and deriv-
atives thereof.

5. Particles according to claim 4, wherein the concen-
tration of said viscoelastic medium in said gel parti-
cles, when subjected to a physiological salt solution,
is in the range of from 5 to 100 mg/ml.

6. Particles according to any one of the preceding
claims, which are injectable through a 20 gauge or
larger needle by application of a pressure of 15-50 N.

7. A method of producing injectable gel particles of a
viscoelastic medium selected from stabilized hy-
aluronic acid and derivatives thereof, comprising the
steps of:

(i) manufacturing a gel with a desired concen-
tration of said viscoelastic medium; and
(ii) mechanically disrupting said gel into gel par-
ticles having a size, when subjected to a phys-
iological salt solution, in the range of from 1.5 to
5 mm.

8. A soft tissue augmentation implant comprising par-
ticles of a viscoelastic medium selected from stabi-
lized hyaluronic acid and derivatives thereof, where-
in a major volume of said particles are injectable gel
particles having a size, when subjected to a physio-
logical salt solution, in the range of from 1.5 to 5 mm.

9. A soft tissue augmentation implant according to
claim 8, wherein said size is in the range of from 1.5
to 2.5 mm.

10. A soft tissue augmentation implant according to
claim 8, wherein said size is in the range of from 2.5

to 5 mm.

11. Injectable gel particles according to any one of
claims 1-6 for use as a medicament.

12. An injectable soft tissue augmentation implant com-
prising injectable gel particles according to any one
of claims 1-6 for use as a medicament.

13. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to claim 11
or 12 in a method of soft tissue augmentation in a
mammal, including man, comprising subepidermal
administration at a site in said mammal where soft
tissue augmentation is desirable, of an implant com-
prising injectable gel particles of a viscoelastic me-
dium selected from stabilized hyaluronic acid and
derivatives thereof, a major volume of said particles
having a size, when subjected to a physiological salt
solution, in the range of from 1.5 to 5 mm.

14. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to claim 13,
wherein said administration is subcutaneous admin-
istration.

15. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to claim 13,
wherein said administration is submuscular admin-
istration.

16. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to claim 13,
wherein said administration is supraperiostal admin-
istration.

17. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to any one
of claims 13-16, wherein said size is in the range of
from 1.5 to 2.5 mm.

18. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to any one
of claims 13-16, wherein said size is in the range of
from 2.5 to 5 mm.

19. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to claim 17,
wherein said site of soft tissue augmentation is se-
lected from facial tissue and other tissues covered
by exposed skin.

20. Injectable gel particles or an injectable soft tissue
augmentation implant for use according to any one
of claims 13-19, wherein said administration is a sin-
gle administration.

21. Injectable gel particles or an injectable soft tissue
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augmentation implant for use according to any one
of claims 13-19, wherein said administration is a mul-
tiple-layer administration.

Patentansprüche

1. Teilchen eines viskoelastischen Mediums, ausge-
wählt unter stabilisierter Hyaluronsäure und Deriva-
ten davon, bei denen es sich um injizierbare, zur
Implantation geeignete Gelteilchen handelt, die,
wenn sie einer physiologischen Salzlösung ausge-
setzt werden, eine Größe im Bereich von 1,5 bis 5
mm aufweisen.

2. Teilchen nach Anspruch 1, wobei die Größe im Be-
reich von 1,5 bis 2,5 mm liegt.

3. Teilchen nach Anspruch 1, wobei die Größe im Be-
reich von 2,5 bis 5 mm liegt.

4. Teilchen nach einem der Ansprüche 1-3, wobei das
viskoelastische Medium aus der aus vernetzter Hy-
aluronsäure und Derivaten davon bestehenden
Gruppe ausgewählt ist.

5. Teilchen nach Anspruch 4, wobei die Konzentration
des viskoelastischen Mediums in den Gelteilchen,
wenn sie einer physiologischen Salzlösung ausge-
setzt werden, im Bereich von 5 bis 100 mg/ml liegt.

6. Teilchen nach einem der vorhergehenden Ansprü-
che, die durch eine 20-Gauge- oder größere Nadel
durch Aufbringen eines Drucks von 15-50 N injizier-
bar sind.

7. Verfahren zur Herstellung von injizierbaren Gelteil-
chen aus einem viskoelastischen Medium, das unter
stabilisierter Hyaluronsäure und Derivaten davon
ausgewählt ist, das folgende Schritte umfasst:

(i) Herstellung eines Gels mit einer gewünsch-
ten Konzentration des viskoelastischen Medi-
ums; und
(ii) mechanisches Aufbrechen des Gels in
Gelteilchen, die, wenn sie einer physiologischen
Salzlösung ausgesetzt werden, eine Größe im
Bereich von 1,5 bis 5 mm aufweisen.

8. Implantat für den Weichteilgewebeaufbau, umfas-
send Teilchen eines viskoelastischen Mediums, das
unter stabilisierter Hyaluronsäure und Derivaten da-
von ausgewählt ist, wobei ein Hauptvolumen der
Teilchen injizierbare Gelteilchen sind, die, wenn sie
einer physiologischen Salzlösung ausgesetzt wer-
den, eine Größe im Bereich von 1,5 bis 5 mm auf-
weisen.

9. Implantat für den Weichteilgewebeaufbau nach An-
spruch 8, wobei die Größe im Bereich von 1,5 bis
2,5 mm liegt.

10. Implantat für den Weichteilgewebeaufbau nach An-
spruch 8, wobei die Größe im Bereich von 2,5 bis 5
mm liegt.

11. Injizierbare Gelteilchen nach einem der Ansprüche
1-6 zur Verwendung als Medikament.

12. Injizierbares Implantat für den Weichteilgewebeauf-
bau, umfassend injizierbare Gelteilchen nach einem
der Ansprüche 1-6 zur Verwendung als Medikament.

13. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach Anspruch 11 oder 12 in einem Verfahren für
den Weichteilgewebeaufbau in einem Säugetier,
einschließlich Menschen, umfassend subepiderma-
le Verabreichung, an einer Stelle in dem Säugetier,
wo Weichteilgewebeaufbau wünschenswert ist, ei-
nes Implantats, das injizierbare Gelteilchen eines
viskoelastischen Mediums, ausgewählt unter stabi-
lisierter Hyaluronsäure und Derivaten davon, um-
fasst, wobei ein Hauptvolumen der Teilchen, wenn
sie einer physiologischen Salzlösung ausgesetzt
werden, eine Größe im Bereich von 1,5 bis 5 mm
aufweisen.

14. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach Anspruch 13, wobei die Verabreichung subku-
tane Verabreichung ist.

15. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach Anspruch 13, wobei die Verabreichung sub-
muskuläre Verabreichung ist.

16. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach Anspruch 13, wobei die Verabreichung supra-
periostale Verabreichung ist.

17. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach einem der Ansprüche 13-16, wobei die Größe
im Bereich von 1,5 bis 2,5 mm liegt.

18. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach einem der Ansprüche 13-16, wobei die Größe
im Bereich von 2,5 bis 5 mm liegt.

19. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach Anspruch 17, wobei die Stelle des Weichteil-
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gewebeaufbaus unter Gesichtsgewebe und ande-
rem, von exponierter Haut bedeckten Gewebe aus-
gewählt ist.

20. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach einem der Ansprüche 13-19, wobei die Verab-
reichung eine einmalige Verabreichung ist.

21. Injizierbare Gelteilchen oder injizierbares Implantat
für den Weichteilgewebeaufbau zur Verwendung
nach einem der Ansprüche 13-19, wobei die Verab-
reichung eine mehrschichtige Verabreichung ist.

Revendications

1. Particules d’un milieu viscoélastique choisi parmi
l’acide hyaluronique stabilisé et les dérivés de celui-
ci, qui sont des particules de gel injectables appro-
priées pour l’implantation ayant une taille, lorsqu’el-
les sont soumises à une solution physiologique sa-
lée, dans la plage de 1,5 à 5 mm.

2. Particules selon la revendication 1, ladite taille étant
dans la plage de 1,5 à 2,5 mm.

3. Particules selon la revendication 1, ladite taille étant
dans la plage de 2,5 à 5 mm.

4. Particules selon l’une quelconque des revendica-
tions 1-3, ledit milieu viscoélastique étant choisi dans
le groupe constitué par l’acide hyaluronique réticulé
et les dérivés de celui-ci.

5. Particules selon la revendication 4, la concentration
dudit milieu viscoélastique dans lesdites particules
de gel, lorsqu’elles sont soumises à une solution
physiologique salée, étant dans la plage de 5 à 100
mg/ml.

6. Particules selon l’une quelconque des revendica-
tions précédentes, qui sont injectables par une
aiguille de calibre supérieur ou égal à 20 par appli-
cation d’une pression de 15-50 N.

7. Procédé de production de particules de gel injecta-
bles d’un milieu viscoélastique choisi parmi l’acide
hyaluronique stabilisé et les dérivés de celui-ci, com-
prenant les étapes consistant à :

(i) fabriquer un gel ayant une concentration sou-
haitée dudit milieu viscoélastique ; et
(ii) désintégrer mécaniquement ledit gel en par-
ticules de gel ayant une taille, lorsqu’elles sont
soumises à une solution physiologique salée,
dans la plage de 1,5 à 5 mm.

8. Implant d’augmentation de tissus mous comprenant
des particules d’un milieu viscoélastique choisi par-
mi l’acide hyaluronique stabilisé et les dérivés de
celui-ci, un volume majoritaire desdites particules
étant des particules de gel injectables ayant une
taille, lorsqu’elles sont soumises à une solution phy-
siologique salée, dans la plage de 1,5 à 5 mm.

9. Implant d’augmentation de tissus mous selon la re-
vendication 8, ladite taille étant dans la plage de 1,5
à 2,5 mm.

10. Implant d’augmentation de tissus mous selon la re-
vendication 8, ladite taille étant dans la plage de 2,5
à 5 mm.

11. Particules de gel injectables selon l’une quelconque
des revendications 1-6 destinées à être utilisées
comme médicament.

12. Implant d’augmentation de tissus mous injectable
comprenant des particules de gel injectables selon
l’une quelconque des revendications 1-6 destiné à
être utilisé comme médicament.

13. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon la revendication 11 ou 12 dans un procé-
dé d’augmentation de tissus mous chez un mammi-
fère, notamment l’homme, comprenant l’administra-
tion sous-épidermique au niveau d’un site chez ledit
animal où l’augmentation de tissus mous est sou-
haitable, d’un implant comprenant des particules de
gel injectables d’un milieu viscoélastique choisi par-
mi l’acide hyaluronique stabilisé et les dérivés de
celui-ci, un volume majoritaire desdites particules
ayant une taille, lorsqu’elles sont soumises à une
solution physiologique salée, dans la plage de 1,5 à
5 mm.

14. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon la revendication 13, ladite administration
étant une administration sous-cutanée.

15. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon la revendication 13, ladite administration
étant une administration sous-musculaire.

16. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon la revendication 13, ladite administration
étant une administration sus-périostée.

17. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon l’une quelconque des revendications
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13-16, ladite taille étant dans la plage de 1,5 à 2,5
mm.

18. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon l’une quelconque des revendications
13-16, ladite taille étant dans la plage de 2,5 à 5 mm.

19. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon la revendication 17, ledit site d’augmen-
tation de tissus mous étant choisi parmi le tissu du
visage et d’autres tissus recouverts par de la peau
exposée.

20. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon l’une quelconque des revendications
13-19, ladite administration étant une seule adminis-
tration.

21. Particules de gel injectables ou implant d’augmen-
tation de tissus mous injectable destinés à être uti-
lisés selon l’une quelconque des revendications
13-19, ladite administration étant une administration
multicouche.
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