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(57) Abréegée/Abstract:

5

The present invention relates to a hypertrophic scar dressing which includes silicone-gel on that side of the dressing which lies
against the user's skin when worn. According to the invention a flexible carrier sheet (1) is embodied within the silicone-gel such
that the gel forms continuous layers (2, 3) on both sides of the carrier material. The silicone-gel is tacky and skin-adherent and the

dressing has a thickness of 0.2-1.5 mm.
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The present invention relates to a L 7 2
hypertrophic scar dressing which includes
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continuous layers (2, 3) on both sides of the
carrier material. The silicone-gel is tacky 3 5

and skin-adherent and the dressing has a
thickness of 0.2-1.5 mm.
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A HYPERTROPHIC SCAR DRESSING

The present invention relates to a dressing and then primari-

1y but not exclusively to a hypertrophic scar dressing, said
dressing including silicone gel on that side of the dressing
which lies against the wearer’s skin in use. Other areas of
use are also conceivable, however, such as to cover typical
operation scars or to cover particularly sensitive skin.

In normal wound-healing or sore~healing processes, the
abundant vascular network is regenerated in the wound or the
sore during the maturing phase and the collagen fibres
collect in large bundles. Sometimes this maturing process
fails to occur, so that granulation tissue remains beneath

the covering epithelium for a relatively long period of time
and may even develop and become enlarged. This is the

clinical nature of a hypertrophic scar.

A hypertrophic scar is a raised, red and itching enlargement.
The scar may be tender to the touch and to other external

pressure and can form on every afflicted part of the body,
although it is most prevalent after burn injuries and as a
result of wounds across the breastbone and in the shoulder

regions.

Hypertrophic scars often remain for a very long time,
sometimes until the person concerned dies. In the case of
adults, the hypertrophic scar will normally transform to a

typical soft and pale scar after a year or So. In addition
to itching and being relatively unsightly, hypertrophic scars

in the region of joints can also impair joint mobility.

There is at present no gquick and effective remedy for
hypertrophic scars. The maturing phase can be accelerated in
some instances, by injecting glucocorticoid into the scar

formations.
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It has been discovered in recent years that the regeneration

rate of hypertrophic scars can be increased by applying

silicone-gel plates to the scars. The mechanism by which the
silicone~gel interacts with such scars has not been estab-

lished, however. A number of products are available commer-
cially for this purpose, for instance such products as Dow
Corning Silastic Sheeting (Dow corning), Cica-Care (Smith &
Nephéw) ; Epi-DeréM( Biodermis), NagosifM(Nagor) , among others.
These products have the form of moulded silicone~gel plates

“having a thickness of 2-4 mm. In treating hypertrophic scars,

these plates are placed over the scars and are worn for a
relatively long period of time, often from three to twelve

months, until the scars either have decreased or have
regenerated. '

The known silicone plates are relatively rigid and after
havihg been placed over the scar have insufficient adhesion
force to remain secureiy in position without some form of
assistance. Consequently, it is necessary to secure the
plates against the skin with the aid of a securing stocking,
bandage, self-adhesive tape or some like means.

This makes the known silicone plates difficult to handle and
to feel uncomfortable by the patients concerned. Since the
patient needs to wear such plates continuously for a long
period of time, due to the fact that scar regeneration is a
slow process, optimization of patient comfort is of the
greatest concern. A product which is difficult to handle and

~is felt to be uncomfortable can lower the patient’s motiva-

tion to undergo the treatment.

An object of the present invention is to provide a hypertro-
phic scar dressing which is easy to handle, comfortable to
wear and which will remain in position after having been
applied, and which is also cheaper to manufacture than the
aforesaid known dressings.
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In accordance with the invention, this object is
achieved with a dressing of the kind defined in the
introduction which 1s characterized in that a flexible sheet

of carrilier material 1s enclosed in the silicone-gel such as

to form a continuous gel layer on both sides of said carrier
material; 1in that the silicone-gel is tacky and adhesive to
skin; and 1n that the dressing has a thickness of 0.2-1.5 mm.
There 1s thus provided a self-fixating dressing which can be
easlly applied and which 1s sufficiently flexible to conform

to the contours of that part of the body to which it is

secured and 1s thus comfortable to wear. Because the
dressing 1s thin, 1t also has a high vapour permeability
which further enhances wearer comfort. Furthermore, because
the dressing i1s thin less silicone-gel is used than in the
case of the known dressings and the cost of producing the
inventive dressing 1s therefore much lower than the cost of

producing the aforesaid known dressings.

According to one aspect of the present invention,
there 1s provided a dressing comprising silicone-gel wherein

a flexible carrier sheet is enclosed in the silicone-gel so

that said gel will form continuous layers on both sides of

the carrier sheet; wherein the silicone-gel is tacky and

skin adherent; and wherein the dressing has a thickness of

0.2-1.5 mm.

According to one preferred embodiment of the
invention, the dressing includes a liquid-impermeable top
sheet on that side of the dressing which is distal from the
wearer’s skin i1n use, and the dressing has a thickness of
0.3-0.6 mm. The carrier material is permeable to ligquid and
the silicone-gel penetrates through the carrier material so

that the layers of silicone-gel on respective sides of said

carrier material will be in mutual contact, at least in
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punctiform contact. The carrier material has a thickness of
0.03-1 mm, preferably 0.05-0.1 mm, and a surface weight
of 15-150 g/m°, preferably 25-50 g/m?, and is comprised
either of nonwoven material, a knitted or woven textile

5 material or of perforated plastic film. The silicone-gel

has a penetration number or index P of 5-20 mm, preferably
7-14 mm, and the cohesion of the gel 1s greater than the
adhesive strength of the gel on skin. The silicone-gel 1s
preferably an addition-curing polydimethylsiloxane gel. The

10 top sheet is conveniently vapour permeable and 1s comprised
of a polyurethane film having a thickness of less than

0.1 mm, preferably a thickness of about
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0.025 mm. The dressing has a flexibility value H of less than
2.3 mm and the skin adhesion strength or force Fl1 of the

dressing is 0.2-3 N, suitably 0.5-2 N and preferably 0.7-1.5
N. The dressing will suitably have a protective covering on

5 that side thereof which 1is intended to lie against the
wearer’s skin in use, this protective covering being removed
prior to applying the dressing.

The invention will now be described with reference to the
10 accompanying drawings, in which

Fig. 1 is a schematic cross-sectional view of one embodiment
of an inventive dressing;

15 Fig. 2 illustrates schematically a method of determining the
adhesiveness of the dressing on skin;

Fig. 3 illustrates a measuring cone for use in a penetration

test:;
20 |
Fig. 4 1illustrates schematically a penetration test for
measuring softness; and
Fig. 5 illustrates schematically a method of measuring the
25 flexibility of a dressing.

The embodiment of an inventive hypertrophic scar dressing
illustrated in Figure 1 is comprised of a sheet of carrier
material 1 which is coated on both sides thereof with a
30 respective layer 2, 3 of soft, tacky silicone-gel which is

self-adhesive and will adhere to skin. The dressing also
includes a top sheet 4.

The silicone-gel contalined in the dressing has two purposes.
35 Firstly, as previously mentioned, the silicone-gel has a
medical effect o. 1wwpertrophic scars. Secondly, the silicone-

gel also functions as a means for securing the dressing to
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+he user’s skin and to hold the dressing in place whilst
worn. The adhesive strength of the silicone-gel has been
adapted to this end, so that the adhesive strength will be
sufficiently great to hold the dressing securely in place
even when the dressing is subjected to the results of body
movements and friction against the skin. However, the
adhesive strength shall not be greater than the strength of
+he bonds with which outer skin cells bind to underlying cell
layers. In relation to those adhesive compounds used conven-
tionally in plasters and like devices for holding skin
dressings in place, this optimization of the adhesive
strength of the silicone-gel affords the advantage that very
few skin cells will be stripped-off by the inventive dressing
as the dressing is removed. When using conventional plasters
or the like of the type Micropore® (3M), Mefix® (M&6lnlycke),
Hansaplast® (Beiersdorf) or Airstrip® (Smith & Nephew), a
layer of dead skin cells will always accompany the adhesive
compound each time a dressing is changed, until the stratum
corneum is practically eliminated. Since hypertrophic scars
require long treatment times with frequent dressing changes,
+here is a serious danger that the use of conventional
adhesive compounds will lead to complications, such as pain
among other things. The cohesion in the silicone-gel will
preferably be greater than the strength with which the gel

adheres to skin, so that the gel will not divide and leave
residues on the skin as the dressing is removed.

Tacky, self-adhesive silicone-gels of the kind suitable for

use in an inventive dressing are described in GB-A 2 192 142
and EP-Al1 0 399 520.

The aforesaid optimization of the adhesive strength of the

dressing requires the dressing to be highly flexible and
pliable against the surface of the skin on which the dressing
is applied. When a dressing is applied to an area of skin
which is not fl-+, such as to a raised hypertrophic scar,

stresses and tension will always occur in the dressing due
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to its flexural resistance. The stiffer the dressing, the
greater the residual stresses and tension therein. The skin
adhering strength of the dressing according to the described
embodiment is adapted so that essentially no skin cells will

5 accompany the dressing as the dressing 'is removed, and 1is
therewith slighter than the adhesive strength of conventional
adhesive compounds. It is therefore important to ensure that
after applying the dressing, the residual stresses are small,

so as to reduce the risk of the dressing slowly loosening

10 from the skin as a result of these stresses. For this reason,
the described dressing 1s very flexible and pliable, which
also enhances user comfort when the dressing is affixed to
skin regions that bend or stretch as the body moves. To
ensure effective dressing flexibility, the dressing will

15 preferably have a thickness of less than 1.5 mm and prefera-
bly a thickness of less than 0.6 mnm.

The carrier material 1 functions to reinforce the silicone-

gel, which in itself has insufficient cohesion. This rein-

20 forcement increases the mechanical strength of the dressing
and reduces the danger of the silicone-gel layer separating.
For reasons mentioned above, the carrier material shall also
be highly flexible and will only increase the stiffness of
the composite dressing to a slight extent. The carrier

25 material is comprised of a thin, continuous and coherent
material. The carrier material is also preferably permeable
to liquid, so that when impregnating the material silicone-
gel will penetrate therethrough, at least in a punctiform
fashion, so that respective silicone-gel layers 2, 3 on said

30 carrier material will be joined together transversely through
said material. The carrier material suitably has a thickness
of 0.03-1 mm, preferably 0.1-0.2 mm, and a surface weight of
15-150 g/m?, preferably 25-50 g/m".

35 Examples of carrier material are so-called nonwoven, knitted

or woven textile material, perforated plastic film and the
like.
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The primary function of the top sheet 4 is to prevent the
dressing from sticking to clothing or other objects that are
liable to come into external contact with an applied dress-
ing. The top sheet also contributes towards increasing the
wear strength, tenslile strength and tear strength of the
dressing, and in the majority of cases it is beneficial when
the top sheet has a small coefficient of friction against
clothing or other materials with which the dressing can be
expected to come into contact. The top sheet will preferably
also have a high vapour permeability, so that moisture is
able to pass from the skin and through the top sheet. The top
sheet will also be highly flexible and will suitably comprise

a liquid-impervious plastic film, preferably film that has
a high vapour permeability. An example of suitable material
in this regard is polyurethane having a thickness smaller
than 0.1 mm, preferably a thickness of about 0.025 mm. The
top sheet is advantageously secured to the gel layer 2 solely
by virtue of the intrinsic adhesive force of the gel, so that
+he total stiffness of the dressing will not be increased or

its vapour permeability decreased by the presence of an
additional binder layer.

The layers 2, 3 of silicone—gel cover essentially the whole
of the two mutually opposing surfaces of the carrier material
and all the pores and cavities of the carrier material are
filled with silicone-gel in the impregnating process. The
combined thickness of the lavers 2, 3 will suitably be eqgual
to the thickness of the carrier material, and will preferably
be twice as thick. The combined thickness of the two layers
2, 3 is suitably 0.3-0.6 mm. Such thin silicone-gel layers
also have a relatively high vapour permeability.

The strength with which the dressing adheres to skin 1is
measured in accordance with a method developed Dby the
inventor, this method being shown schematically in Figure 2.
Dressing strips ° having a width of 25 mm are applied to the
backs of eight subjects and allowed to remain in place for
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four hours. The strips are then peeled off at a speed of 25
mm/s and the peeling force F1 measured. The strips shall be
peeled off such that the angle defined between the lifted
part of the strip A and the surface of the skin is 135", i.e.
the obtuse angle shown in Figure 2. In order to obtain a
functional dressing, the force F1l shall have a mean value of
0.2=3 N. It has also been found that an extremely well-
functioning dressing is obtained when the force F1 1lies
within the range of 0.5-2N, preferably 0.7-1.5 N.

The strength with which the dressing adheres to polished
steel plates has also been measured with an 180  peel
adhesion test according to ASTM?3330 M-81. In the case of a
dressing having a total thickness of 0.45 mm and comprised
of a polyurethane film top sheet, thickness 0.025 mm, a
polypropylene nonwoven carrier material having a surface

weight of 50 g/m®*, and a polydimethyl siloxane-gel, the
adhesive strength or force Fl1 against steel was determined

as being 0.7 N/25 mm in this test. The steel adhesion
strength F1 measured in this way shall lie between 0.3-2.0
N, suitably between 0.5-1.5 N, preferably between 0.7-1.0 N.

Figures 3 and 4 illustrate a method of measuring the softness
of a silicone-gel layer, by allowing a cone B weighing 62.5
g to penetrate down into a 30 mm thick silica-gel test body
C under the force of gravity. The cone B used is shown in

Figure 3 and has the following measurements: a = 65 mm, D
30 mm, ¢ = 15 mm and 4d = 8.5 mm. When measuring the softness
of the gel, the cone B is first lowered to a position I,
shown in broken lines in Figure 4, in which the cone apex
just touches the surface of the gel body C. The cone B 1is
then released so as to enable the cone to penetrate the
sample C under the force of gravity. The number of millime-
ters through which the cone apex has penetrated into the
sample body after 5 seconds is determined and the resultant

distance constit-*es the so-called penetration index P, which

will, of course, be greater the softer the sample Dbody.
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Silicone-gels having penetration indexes of 5-20 mm, prefera-

bly 7-14 mm, have been found suitable for use in the inven-
tive dressings.

The inventor has also developed a method of measuring
flexibility, as illustrated in Figure 5. With this method,
the short ends of a strip E measuring 25 x 100 mm are placed
one on top of the other and the strip E 1is then placed
carefully on a flat supportive surface. A loop of greater or
smaller size, depending on the stiffness of the strip, will
then be located at the end of the folded strip opposite the
superimposed short ends thereof. A glide layer K, e.g. a thin
paper sheet of well-defined thickness, is then placed on the
loop. A plate G is then lowered slowly onto the loop and
allowed to burden the loop with a force F2 of 0.15 N. The
distance D between the highest part of the loop and the
supportive surface is then measured. Twice the thickness of
the strip E is then subtracted from the value D, in order to
obtain a value H of the flexibility of the tape. The lower
the value H, the greater the flexibility of the strip E. An

jinventive dressing shall have a flexibility value H of less
than 2.3 mm, preferably less than 0.7 mm.

The flexibility of an inventive dressing was measured 1in
accordance with the aforedescribed method. The dressing
comprised a polyurethane top sheet, thickness 0.025 mn,
applied on a soft addition-cured polydimethylsiloxane gel
which was reinforced with a polypropyvlene nonwoven carriler
material, thickness 0.15 mm, having a surface weight of 40
g/m*>. The dressing had a total thickness of 0.45 mm. The
silicone-gel had a penetration number P of 10 mm and the skin
adhesive strength F1 was 0.95 N. The flexibility value H was
measured with the sample strip folded so as to cause the top
sheet to face outwards, and also with the strip folded in the
opposite direction, so that the gel layer faced outwards. The
flexibility valr~ H was 0 mm in both cases.
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The flexibility of Dow Corning Silastic Gel Sheeting® having
a thickness of 3.2 mm and including a top sheet was measured
in a corresponding manner. With the strip folded so that the
top sheet faced outwards, there was obtained a flexibility
value H of 7.4 mm, whereas the flexibility value H obtained

with the strip folded so that the gel layer faced outwards
was 2.4 nm.

The aforedescribed dressing was provided conveniently 1n
manufacture with a protective layer 5 for protecting the free
self-adhesive silicone-gel surface of the dressing prior to
use. The protective layer 5 may comprise plastic film or a

multi-ply material, preferably a liquid impervious material.
So as to facilitate removal of the protective layer when

wishing to apply the dressing over a hypertrophic scar, the
layer may comprise separated protective foils having overlap-

ping edges, similar to the kind used with the majority of
conventional plasters.

The described dressing can be sterilized by means of several
conventional methods, such as steam sterilization, heat
sterilization or sterilization with ethylene oxide.

Because, as earlier mentioned, the inventive dressing 1is
sufficiently adhesive to ensure positive fixation and minimum
self-release of the dressing at the same time as the adhesive
strength of the dressing is sufficiently low to prevent pain
and the removal of skin cells when the dressing is changed,

the inventive dressing can also be used in circumstances
other than covering hypertrophic scars, even though the

dressing is intended primarily for this purpose. For 1in-
stance, the dressing can be applied effectively to typical
surgical scars both before and after removing the stitches,
provided that no liquid leaks from the scar. The dressing can
also be affixed to particularly sensitive skin, for instance

+o the skin of r-*ies, to irradiated skin, or to the skin of

patients who have been treated with skin-weakening medica-
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ments, such as cortisone, for instance.

It will be understood that the described embodiments of the
invention can be modified within the scope thereof. For
instance, pharmaceutically active components can be admixed
with the silicone-gel, which is particularly suitable vehicle
for local anesthetics, for instance xylocaine-type anesthet-
ics, and disinfectants or antibiotics. The top sheet may also
be omitted in applications where there is no risk of contact
with clothing or the like. It is also possible to use other
materials for the top sheet, such as nonwoven, textile or
paper materials. The use of ligquid-impervious carrier
materials 1s also conceivable when the adhesion of the gel
to the carrier material shall be greater than 1its adhesion
to the skin. The invention is therefore only restricted by

the content of the following Claims.
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CLAIMS:
1. A dressing comprilsing silicone-—-gel wherein a

flexible carrier sheet is enclosed 1n the silicone-gel so
that said gel will form continuous layers on both sides of

the carrier sheet; wherein the silicone-gel 1s tacky and

skin adherent; and wherein the dressing has a thickness of

0.2-1.5 mm.

2. A dressing according to claim 1, wherein the
dressing further comprises a liquid-impervious top sheet on
that side of the dressing which 1s distal from the wearer’s

skin 1n use.

3. A dressing according to clalm 2, whereln the top

sheet 1s vapour permeable.

4 . A dressing according to claim 3, wherein the top
sheet is comprised of polyurethane film having a thickness

of less than 0.1 mm.

J. A dressing according to any one of claims 1 to 4,

wherein the dressing has a thickness of 0.3-0.6 mm.

6. A dressing according to any one of claims 1 to 5,
wherelin the carrier sheet 1s liquid-permeable; and wherein
the silicone—-gel has penetrated through the carrier material
such as to unite the silicone-gel layers on mutually

opposite sides of the carrier material, at a plurality of

points.

7. A dressing according to claim 6, wherein the

carrler sheet has a thickness of 0.1-0.2 mm and a surface

weight of 15-150 g/m®.
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A dressing according to claim 7, wherein the

carrier sheet 1s comprised of nonwoven material, a knitted

or woven textile material, or perforated plastic film.

9.

A dressing according to any one of claims 1 to 7,

wherein the silicone-gel has a penetration number P of

5-20 mm.

10.

A dressing according to claim 9, wherein cohesion

of the silicone-gel is greater than adhesive strength of the

gel against skin.

11.

A dressing according to claim 9 or 10, wherein the

silicone-gel 1s an addition-curing polydimethylsiloxane gel.

12.
wherein

2.3 mm.

13.

wherein

0.2-3 N.

14 .
whereiln
on that

agalnst

A dressing according to any one of claims 1 to 11,

the dressing has a flexibility value H of less than

A dressing according to any one of claims 1 to 12,

the dressing has a skin adhering strength F1 of

A dressing according to any one of claims 1 to 13,
the dressing 1s provided with a protective covering
side of the dressing which is intended to 1lie

the wearer’s skin 1n use, this protective covering

being removed prior to applying the dressing.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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