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COMPOSITION AND METHOD FOR INTRADERMAL SOFT TISSUE
AUGMENTATION

FIELD OF THE INVENTION

The present invention relates to a biocompatible composition for soft tissue
augmentation comprising hyaluronic acid or salts thereof and mannitol, a method
for soft tissue augmentation comprising injecting this composition into a zone of
the human body in need of such a treatment, and a kit comprising this composition
for providing soft tissue augmentation.

STATE OF THE ART

Since several years the correction and augmentation of wrinkles, furrows, soft
tissue defects and scars is carried out by intradermal injection of implants and filler
materials.

Many different types of filler have been used until today and many different
methods of soft tissue augmentation are available, but no filler material seems to
be at present completely safe and efficacious in providing a long term correction.
The alternative filler materials now available, suitable for use in soft tissue
augrﬁentation, can be of synthetic, biological or autologous origin.

The synthetic implants have the advantage to provide a permanent correction of
defecis, but their use include the risk of inflammation, infection, and migration of
the implanted synthetic material o distani body paris wherein it may cause
physiological and clinical problems. This is the case of liquid silicone, widely used
in past but now prohibited by the FDA for the use in humans, and, even if less
frequently, of the polymethylmethacrylate microspheres commercially available
with the trade name Artecoll®, and of the expanded polytetrafluoroethylene known
with the trade name Gore-Tex®, for which the above said complications are less
common but in any case more likely than with biologically derived materials.

The filler materials of biological origin are in fact less likely to become infected or
displaced than the synthetic ones.

Biological materials currently used intradermally for treating fine lines and wrinkles
comprise bovine collagen, such as the commercial product Zyderm®, hyaluronic
acid of natural origin possibly modified, such as the product known with the trade

name Restylane®, that is a cross-linked hyaluronic acid in the form of crystal-clear
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injectable gel, or the product Hyal-system®, that is a sterile viscous solution of
hyaluronic acid having a molecular weight of 1,000,000 Daltons.

Nevertheless, the use of biological filler materials includes the risks of allergic
reactions and of an only temporary correction. As a matter of fact, the lasting
effects of the above cited materials of biological origin are shorter than 12 weeks,
and then a repeated injection is needed.

Amongst the materials of biological origin, hyaluronic acid is one of the mdst
interesting, because, despite its relatively short residence time, it would be the
ideal filler material for soft tissue augmentation. In fact, in addition to its
biocompatibility, easy availability from biological sources, and ability in supporting
the dermal structures, the exogenous hyaluronic acid substitutes the endogenous
hyaluronic acid naturally occurring in the skin, which has been degraded upon
reaction with free radicals. It was in fact proven that endogenous hyaluronic acid
acts as scavenger of free radicals, the reactive oxygen species which promote
skin ageing and wrinkles formation (Trabucchi E. et al., Ini. J. Tissue React.
XXIV(2) 65-71 2002). Therefore, exogenous hyaluronic acid acts twice as much
against ageing signs, both as filler material and as substitute of the endogenous
hyaluronic acid, degraded by free radicals.

Therefore, many efforis have been made to increase stability of hyaluronic acid
implants, for instance by chemical modifications on the hyaluronic acid molecule,
but none of the so obtained hyaluronic acid derivatives compleiely satisfies the
above said requisite of long lasting augmentation maintaining acceptable
biocompatibility and tolerance by the human body tissue.

The problem of only temporary correction is even more felt for the autologous
implants, i.e. for the materials removed from the patient, processed and re-
implanted in the patient's body site to be augmented. On one hand, these
materials are obviously completely safe from allergic reaction and infection,
migration and rejection of such implants are extremely rare; but, on the other
hand, these implants are very quickly absorbed, resulting in a temporary or limited
correction. Further drawbacks in connection with the use of such implants are the
limited availability of the material and the additional surgery necessary to obtain it

from the patient.
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Autologous materials include skin, dermal and fat grafts; an example of autologous
material is Antologen, an injectable implant material made from the patient’s own
fat. A dramatic re-absorption of fat cells has been observed for this type of implant,
its efficacy being thus severely limited.

In view of the above, the need of a filler material suitable for soft tissue
augmentation which is completely safe and effective in providing long term
correction, is deeply felt.

SUMMARY OF THE INVENTION

The Applicant has now found that hyaluronic acid or salts thereof are particularly
effective as soft tissue augmentation material when used in combination with
mannitol.

A sort of “synergistic effect” between hyaluronic acid or a salt thereof and mannitol
has been observed. In fact, the efficacy in the intradermal treatments of hyaluronic
acid or salts thereof, when used in combination with mannitol, appears io be
advantageously increased not only in relation fo the duration of residence in place
of the augmentation material, but also in relation to the action as free radicals
scavenger. Moreover, the use of mannitol reduces the risks of local inflammatory
reactions that usually occur after the intradermal injection of a filler material.
Subject of the preseni invention is therefore a biocompatible composition for sofi
tissue augmentation comprising hyaluronic acid or a salt thereof and manniiol.
Subject of the invention is also the method for soft tissue augmentation,
comprising injecting a composition comprising hyaluronic acid or a salt thereof and
mannitol info a zone of the human body in need of such a treatment for
augmenting the tissue at the said zone.

Further subject of the invention is the kit for performing soft tissue augmentation
comprising a needle; a mean for injecting a solution through the said needle; and a
biocompatible, sterile composition in the form of isotonic solution comprising
hyaluronic acid or a salt thereof and mannitol.

Features and advantages of the present invention will be illustrated in detail in the
following description.

DETAILED DESCRIPTION OF THE INVENTION



10

15

20

25

WO 2004/073759 PCT/EP2003/001641

4

The present invention allows providing novel compositions directed to the soft
tissue augmentation with enhanced properties thanks to the combination of
hyaluronic acid or salts thereof with mannitol.

The compositions of the invention show in fact an unexpectedly higher stability
when intradermally implanted, in comparison with similar compositions based on
hyaluronic acid or salts thereof but devoid of mannitol, and act efficaciously also
against free radicals.

Preferably, the present compositions are in the form of neutral isotonic aqueous .
solutions with a pH ranging between 7.0 and 7.5, preferably equal to 7.3.

In order to obtain such a solution, a phosphate salts based buffer may be added to
the composition in an amount sufficient to produce the above said neutral solution.
The present composition may further comprise an isotonic salt solution comprising
sodium chloride and sodium dihydrogenphosphate.

The concentration of hyaluronic acid or hyaluronic acid salt in the solution may
range from 1.5% to 3.5%, and preferably is 2% by weight in respect of the volume
of the solution; whereas the concentration of mannitol may range from 0.2% io
1%, and preferably is 0.5% weight by volume.

According to the present invention, compositions comprising sodium hyaluronate
are preferred. Exitractive (e.g. from cockscombs, umbilical cords, eic.) or
fermentative sodium hyaluronaie (e.g. from sirains belonging to the genus
Streptococcus, etc.) having a molecular weight ranging from 1,000,000 to
2,000,000 Daltons can be used in the present compositions.

The present compositions may comprise other pharmacologically acceptable
diluents or excipients, besides those mentioned above, as well as
pharmaceutically active principles or adjuvants, in particular active principles
having anaesthetic or anti-inflammatory action.

According to a preferred embodiment of the invention, the present composition is

as follows:
Components Quantity % (w/v)
Sodium hyaluronate (M.W. 1,000,000 — 2,000,000) 1.5-385
Mannitol 0.2-1.0
Sodium chloride 04-1.2




10

15

20

WO 2004/073759 PCT/EP2003/001641

Sodium dihydrogenphosphate - 2 H.O 0.002 - 0.01

Sodium monohydrogenphosphate - 12 H,O : 0.02-0.1
Water for injection up to 1 ml; pH 7.0-7.5

Particularly preferred is the following composition:

Components Quantity % (w/v)
Sodium hyaluronate (M.W. 1,000,000 - 2,000,000) 2.0%
Mannitol 0.5%
Sodium chloride 0.77%
Sodium dihydrogenphosphate - 2 H,0O 0.005%
Sodium monohydrogenphosphate - 12 H,O 0.06%
Water for injection upto1ml;pH=7.3

The present compositions have typically a viscosity ranging from 18 to 41 Pa - s
(from 18,000 to 41,000 centipoises (cps)) at a share rate of 2 sec™ and at 25°C.
The compositions of the present invention can be prepared according to well
known procedures, mixing the components under aseptic conditions by means of
techniques and equipment usual in the preparation of compositions for intradermal
injection.

Infradermal soft-tissue augmentation using the compositions of the present
invention has a number of advantages.

The present composition in the form of isotonic solution as above described has a
viscosity sufficiently low to be easily injected into soft tissue with a needle and a
suitable mean for injection, without previously heating the composition. A syringe
corresponding to the needle is preferably used as the mean for injection, and more
preferably a syringe fitted with a Luer-Lok system and equipped with an elastomer
backstop.

The mean for injection to be used according to the present method may be pre-
filled with the present biocompatible sterile composition, and packed in a sealed
polypropylene pouch or blister.

These injectable compositions can be used for a variety of soft tissue

augmentation operations for cosmetic or therapeutic effect, especially in facial and
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neck tissues augmentation, for example in repairing post—surgical and post-
traumatic defects, smoothing out age-related folds, lines, oral commissures,
wrinkles, enhancing lips, and the like.

Pharmaceutically active principles or adjuvants can be administered together with
the present composition, in particular active principles having anaesthetic,
bactericidal or anti-inflammatory action.

The injection may be repeated after a certain period of time to provide for further
soft tissue augmentation. '

As mentioned above when describing the prior art materials, hyaluronic acid is
already used as filler material in soft tissue augmentation. Nevertheless, it
degrades rapidly and is absorbed by the surrounding tissues when implanted in a
human body. The biocompatible implanted materials based on plain hyaluronic
acid do not meet therefore the requisite of long lasting augmentation.

Now the Applicant has found that the addition of mannitol, a naturally occurring
sugar alcohol found in animals and plants, increases the stability of hyaluronic acid
and salts thereof when iniradermally implanted, and prolong the average
residence time of the augmentation from 12 weeks to 1 year, before a second
injection is needed.

Moreover, manniiol acis as free radicals scavenger, and iis presence in the
injected composition sirengthens the scavenger action against free radicals of the
endogenous hyaluronic acid and reduces iis degradation, thus acting both direcily
and indirectly against skin ageing.

Even the local inflammatory reactions that may occur after intradermal injection of
the filler material are very limited when mannitol is added to hyaluronic acid or
hyaluronic acid salt compositions.

In summary, the present compositions appear to fulfil the requirements of safety
and efficacy required to a filler material for soft tissue augmentation, and show the
following remarkable advantages over the prior art filler materials, even over those
based on hyaluronic acid and derivatives thereof:

i) longer residence time;

ii) reduced risks of local inflammatory reactions;

iii) action as free radicals scavenger.
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The following examples are reported to give a non-limiting illustration of the

present invention.
EXAMPLE 1

The following composition according to the invention has been prepared in the

5 form of an isotonic solution with a pH of 7.3, by mixing the components under

PCT/EP2003/001641

aseptic conditions:

Components Quantity
Sodium hyaluronate 20.0 mg
Mannitol 5.0 mg
Sodium chloride 7.7 mg
Sodium dihydrogenphosphate - 2 H.O 0.05 mg
Sodium monohydrogenphosphate - 12 H.O 0.6 mg
Water for injection q. s. ad 1 ml

The above composition, without adding any preservative, is stored for 2-8°C,

10  possibly already contained in the mean to be used for injection, and maintained for

30 minutes at room temperature prior to use for soft tissue augmentation.
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CLAIMS

1. A biocompatible composition for soft tissue augmentation comprising hyaluronic
acid or a hyaluronic acid salt and mannitol.

2. The composition according to claim 1, wherein said hyaluronic acid or
hyaluronic acid salt has a molecular weight ranging from 1,000,000 to 2,000,000
Daltons.

3. The composition according to claim 1, wherein the said hyaluronic acid salt is
sodium hyaluronate.

4. The composition according to claim 1, in the form of an isotonic aqueous
solution with a pH ranging from 7.0 to 7.5.

5. The composition according to claim 4, in the form of an isotonic aqueous
solution with a pH of 7.3.

6. The composition according to claim 4, further comprising a phosphate salfs
bufier and an isotonic salt solution comprising sodium chloride and sodium
dihydrogenphosphate.

7. The composition according to claim 1, wherein the concentration of the said
hyaluronic acid or hyaluronic acid salt range from 1.5 to 3.5% by weight in respect
of ihe volume of the solution, and the concentration of the said mannitol ranges
from 0.2 to 1.0 % weight by volume.

8. The composition according io claim 5, wherein the concentration of the said
hyaluronic acid or hyaluronic acid salt is 2.0% by weight in respect of the volume
of the solution, and the concentration of the said mannitol is 0.5% weight by

volume.

9. The composition according to claim 1, having the following composition:
Sodium hyaluronate (M.W. 1,000,000 — 2,000,000) 1.5-3.5%
Mannitol 0.2-1.0%
Sodium chloride 0.4-1.2%
Sodium dihydrogenphosphate - 2 H,0 0.002 - 0.01%
Sodium monohydrogenphosphate - 12 H,O 0.02-0.1%
Water for injection up to 1 mi

10. The composition according to claim 9, having the following composition:

RECTIFIED SHEET (RULE 91) ISA/EP
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Sodium hyaluronate (M.W. 1,000,000 — 2,000,000) 2.0%
Mannitol 0.5%

' Sodium chloride 0.77%
Sodium dihydrogenphosphate - 2 H20 0.005%
Sodium monohydrogenphosphate - 12 HO 0.06%
Water for injection upto 1 mi

11. The composition according to claim 1, having a viscosity ranging from 18 to 41
Pa - s (18,000 — 41,000 cps) at a share rate of 2 sec™ and at 25°C.

12. The composition according to claim 1, further comprising one or more active
principles.

13. A cosmetic method for soft tissue augmentation, comprising injecting a
composition comprising hyaluronic acid or a salt thereof and mannitol into a zone
of the human body in need of such a treatment, for augmenting the soft tissue at
and around the said zone.

14. A cosmetic method according to claim 13, for repairing post-surgical and/or
post-traumatic defects, for smoothing out age-related folds, lines, oral
commissures, or wrinkles, or for enhancing lips.

15. The cosmetic mathod according fo claim 13, wherein the said injeciion is
carried out through & syringe and needle.

16. The cosmetic method according to claim 13, comprising repeating the said
injection after a certain period of time to provide for further soft tissue
augmentation.

17. The cosmetic method according to claim 13, wherein the said portion of the
human body is comprised in the facial and neck soft tissue.

18. Use of a composition comprising hyaluronic acid or a salt thereof and mannitol
for the preparation of a medicament for soft tissue augmentation.

19. Use according to claim 18, for repairing post-surgical and/or post-traumatic
defects, for smoothing out age-related folds, lines, oral commissures, or wrinkles,
or for enhancing lips.

20. Use according to claim 18, wherein said composition is an injectable
composition.

RECTIFIED SHEET (RULE 91) ISA/EP
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21. Use according to claim 18, wherein said soft tissue augmentation is performed
in the facial and neck area.

22 A kit for performing soft tissue augmentation comprising a needle; a suitable
mean for injecting a solution through the said needle; and a biocompatible, sterile
composition in the form of isotonic solution comprising hyaluronic acid or a salt
thereof and mannitol.

23. The kit according to claim 22, wherein the said mean for injection is a syringe
corresponding to the said needle.

24. The kit according to claim 23, wherein the said mean for injection is pre-filled
with the said biocompatible sterile composition, and packed in a sealed
polypropylene pouch or blister.

RECTIFIED SHEET (RULE 91) ISA/EP
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