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“"A device for spray dispensing a composition for topical

application comprising vitamin E and essential fatty acids ”~
DESCRIPTION

In i1ts broader aspect, the present invention relates to the

field of dermatology and dermocosmesis.

More in particular, the 1invention relates to a device that is
capable of dispensing 1n the form of spray a composition

based on vitamin E and essential fatty acids.

It is known that both wvitamin E and essential fatty acids
exert a beneficial action at the skin; in particular, vitamin
E, i.e. o-tocopherol and derivatives therecf are substances
which are widely used 1n the cosmetic industry, by virtue of
their properties as antioxidants and free  radicals
scavengers, in the preparation of formulations for combating
or preventing unsightly skin conditions or for slowing down
the cellular aging. As 1t 1s reported 1in US 4 144 325, o-
tocopherol is also capable of protecting the skin from UV
radiation, as it absorbs in the 295-315 nm wavelength range,
thereby preventing the formation of erythema due to exposure
to the sunlight or to artificial UV scurces. However, free
o-tocopherol is photolabile and oxidizable 1n presence of
air and the compositions that contain it do not show enough

stability to storage.

Essential fatty acids (EFA) are fatty acids that cannot be
synthesized by human beings and therefore need to Dbe
introduced as part of the alimentary diet in order to ensure
the good health of the body. The essential fatty acids in the
vertebrates and consequently in the human beings are linoleic
acid, from which derives the Omega-6 ({2-6) series (Y-
linolenic acid, dihomo-y-linolenic acid and arachidonic acid)
and the a-linoleic acid, from which derives the Omega-3 (2-

3) series (eicosapentaenoic and docosahexaenoic acid).
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The Q-6 and Q-3 acids are polyunsaturated fatty acids, also
known as PUFA (Polyunsaturated Fatty Acids) which can be
taken with the alimentary diet although vertebrates may also
synthesize them starting from essential fatty acids.

The linoleic acid, in particular, plays a fundamental role in
the normal constitution of the interlamellar lipidic
component of the horny layer of epidermis and hence in the
correct barrier function of the horny layer. In fact, 1t
represents about 50 % of the esterified fatty acids in the
ceramides of the lamellar bodies and the ceramides are the
most important class of the interlamellar lipids. Indeed, the
ceramides build up a structure o¢f single o© double 1lipid
layers into which the other classes o©of interlamellar lipids
do insert themselves, i.e. the aliphatic chains of the free

fatty acids and of cholesterol.

The interlamellar lipids bond also to the protein envelope of
the horny 1layer cells, thus forming a coating having a
cementing function and a function of selective permeability,
contributing in an important way to provide the skin with

compactness, elasticity and plasticity.

Through the application to skin of linoleic acid, the most
important of all the essential fatty acids, i1t has been
observed a benefit 1in the control of skin dryness and of

transepidermal loss of water.

Further on, it has been proposed the use of essential fatty

acids in the treatment of atopic dermatitis and of acne.

However, as they are polyunsaturated, the essential fatty
acids are unfortunately easily oxidizable in the presence of
alr and light, what  Jeopardizes  the shelf-1life  of

pharmaceutical o cosmetic compositions containing them.

The problem underlying the present invention 1i1s that of
providing a composition for topical use containing both
vitamin E and essential fatty acids (EFA) or {2-6- or Q-3-
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polyunsaturated fatty acids, that has satisfying storability
properties.

According to the present 1invention, such a problem has been
solved by a device for spray delivering a composition for
topical application comprising a collapsible container which
in turn is enclosed 1n a spray bomb filled with pressurized
fluid, that causes said composition to be dispensed in finely
atomized form, characterized in that said composition
comprises a low vapor pressure vehicle consisting of one or
more volatile silicones, one or more essential (EFA) or
polyunsaturated (-6 or (-3 (PUFA) fatty acids or one or more
olls that contain them and vitamin E.

Preferably, the voclatile silicones are chosen among pentamer
cyclomethicone, tetramer cyclomethicone, hexamethyldisiloxane
and mixtures thereof. The use of pentamer cyclomethicone 1is

particularly preferred.

Nitrogen, carbon dioxide and preferably air are used as the

pressurized fluid.

The o©ils containing essential fatty acids or PUFAs are
chosen, preferably, among grape seed, maize, rice, soybean,
safflower, borage, Oenothera biennis (evening primrose),

sunflower and blackcurrant oil.

Vitamin E may be used as d-a-tocopherol or as a mixture of
the two d and 1 enantiomers of a-tocopherol or as a mixture

of other tocopherols (B,x.&,{,m).

The composition for topical application contained in the
device according to the 1nvention can advantageously include
other compounds having antioxidant activity, such as lipoic
acid, coenzyme Qip, Vitamin A and derivatives thereof, 1in
particular retinal and retinol palmitate and fat-soluble

derivative of wvitamin C, 1in particular ascorbyl palmitate.

Another compound that can advantageously be included in the
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composition according to the invention is 1lecithin, in
particular soy 1lecithin. Lecithin represents a source of
phospholipids which readily integrate in the membranes of the
epidermal cells, giving rise to an 1increase of the skin
elasticity and plasticity. Moreover, lecilithin contributes to
the stabilization of the overall composition, by virtue of

its emulsifying action.
If desired, a fragrance may be added to the composition.

The composition contained in the device according to the
invention may also serve as vehicle for various
pharmaceutical or cosmetic active principies of lipophilic
nature, for which it enhances the absorption through the

skin.

Should it be desirable to use the device according to the
present invention in the prevention of erythema,
photodermatitis and sunburns due to exposure to ultraviolet
rays (sun or artificial sources) or to 1ilonizing radiation,
the composition therein contained may comprise other
compounds provided with absorption properties in the field of
ultravioclet radiation, such as miroxil, salicylates, bp-
aminobenzoates, benzophenones, cinnamates, derivatives of
dibenzoylmethane, derivatives of benzylidenecamphor,
naphthoates, gallates and mixtures thereof, or physical
filters, such as for example titanium dioxide, 2zinc oxide,

barium sulfate, calcium carbonate and magnesium carbonate.

The composition contained in the device according to the
invention is preferably the one reported hereinbelow (the

percentages are by weight on the total weight of the

composition) :
Vitamin E 5-30 %
Oil rich in EFAs and/or PUFAs 4-30 %

Ascorbyl palmitate 0,2-3 %
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Coenzyme Qo 0,01-2 %
Lipoic acid 0,01-2 %
Retinol palmitate 0,01-2 %
Pentamer cyclomethicone g.s. to 100 %

5 As used herein, the expression "oil rich in EFAs and/or
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PUFAs" means an oil having a content of essential fatty acids
(EFA) and/or of Q-6 or Q-3 polyunsaturated fatty acids of at
least 50 % i1n weight.

The filling of the collapsible container with the above
reported composition can be advantageously carried out under
a nitrogen atmosphere, 1n order to ensure the absence of air
inside the container and accordingly absolutely prevent any
possible phenomenon of oxidation involving the active

principles of the composition.

Spray dispensing devices made up of a bomb provided inside it
with a collapsible container are for example described in
patent application FR 2 436 085.

It has been found as particularly convenient for the purposes
of the present invention to use a spray device marketed by
the firm EP SPRAY SYSTEM SA (Switzerland).

By making use of the device according to the present
invention, 1t 1s possible to apply the composition in a
finely atomized way, thus forming a film endowed with
properties of remarkable bio-adhesiveness with respect to the
skin, whereby an 1mmediate and effective absorption of the
active principles therein contained 1is promoted. All this
occurs not only thanks to the action of the atomizer, but,
also and above all, thanks to the specific properties of the

vehicle.

However, the most 1mportant advantage achieved by the device

according to the present 1nvention consists 1n the
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possibility o©of maintaining throughout the whole period of

storage of the composition (at least two years) the integrity
of the active principles, vitamin E and essential fatty
acids, by the device protecting such active principles from

oxidations and degradations caused by atmospheric oxygen and

by light. Vitamin E 1in particular, kept aside from entering

into contact with air and light, is capable of carrying out
at its best its antioxidant action and of preventing the EFA
and PUFA degradation.

The presence, together with tocopherol, of the above-

mentioned other natural compounds having an antioxidant

activity, further 1ncreases the stability of the composition
of the device according to the invention, thanks to the
synergistic action brought about by such compounds with
tocopherol in preventing the oxidation of the essential fatty

acids. Furthermore, the great amount of tocopherol has a

protective effect with respect to the other antioxidant

substances contained 1n the composition, allowing them to
fully carry out for a long time their typical bioclogical

action.

Finally, another advantage of the device according to the
invention consists 1n the absence of preservatives in the

composition.

Further advantages of the device according to the invention
will become apparent from the examples hereinbelow, which are
reported as a matter of non-limiting illustration only,
whereby reference 1s made to the only schematic drawing

annexed.

In such a drawing, a device according to the 1invention 1is
schematically shown, which 1s comprised of a collapsible
container 1, which contains the above described composition,
connected to a valve 2 onto which a sprayhead 3 acts; the
collapsible container 1 1s 1n turn enclosed inside a bomb 4,

with wvalve 2 cramped to the lip of the bomb 4, and the gap
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between the inner wall of the bomb 4 and the container 1 1is

filled with a pressurilzed gas.

EXAMPLE 1

Vitamin E 20 %
Grape seed oil 10 %
Ascorbyl palmitate 1 %
Coenzyme Q1o 0,1 %
Lipoic acid 0,1 %
Retincl palmitate 0,1 %
Pentamer cyclomethicone g.s. to 100 %

After having inserted the collapsible container 1 into bomb 2
and cramped the valve 2 to the lip of the bomb 4, the gap
between the container 1 and the inner wall of the bomb 4 was
filled with air at 10 atmospheres. Then, the solution
obtained by dispersing in cyclomethicone the other above-
listed compounds was introduced into the collapsible

container 1 under a flow of nitrogen , according to methods

well known in the art.

EXAMPLE 2
Vitamin E 13 %
Grape seed o1l 5 %
Ascorbyl palmitate 1 %
Coenzyme Qig 0,1 %
Lipoic acid 0,1 %
Retinol palmitate 0,1 %

o\Y

Pentamer cyclomethicone g.s. to 100
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The above-reported composition was prepared as for Example 1
and the filling of the device was carried out in the same way

as for Example 1.

EXAMPLE 3

Vitamin E 14 %

Grape seed o1l 8 %
Butylmethoxydibenzoylmethane 5 %
Ascorbyl palmitate 1 %
Coenzyme Qi 0,1 %

Lipoic acid 0,1 %
Retinol palmitate 0,1 %
Pentamer cyclomethicone g.s. to 100 %

The above reported composition 1s particularly well suited
for the prevention of erythema and sunburns due to exposure
to the sun or to other sources of UV radiation. With respect
to conventional sun-o0i1il and sun-creams formulations, the
above reported one, besides the shield action with respect to
UV radiation, also has an emollient, moisturizing and
protective action for the skin not only with respect to UV
radiation but also to other physical-chemical or atmospheric
agents. Moreover, 1t 1s able to slow down the cellular aging
processes, which are on the contrary accelerated by the skin
exposure to sun radiation or UV radiation in general. In
fact, thanks to 1ts antioxidant action, the wvitamin E
contained in the composition exerts an action of sun filter
for UVB radiation and protects the cells of the epidermis and
dermis from the damages due to repeated overexposure to UVA

radiation (photoageing and photocarcinogenesis).
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EXAMPLE 4
Vitamin E 20 %
Grape seed o1l 7 %
APEROXID TLA" 2%
Ascorbyl palmitate 1 %
Coenzyme Qio C,1 %
Lipoic acid 0,1 %
Retinol palmitate 0,1 %
Pentamer cyclomethicone g.s. to 100 %

S.r.l.

of soy lecithin,

APEROXID TLA is a
(Italy),
10-15% of mixed natural tocopherols,

product marketed by BIOCHIM
b.w.

8-10% ascorbyl palmitate

which contailns more than 50%

and 1-5% citric acid.

The lecithin phospholipids contained in this formulation are
easily integrated 1in the membranes of the epidermal cells and

bring about a further 1i1increase of the elasticity and

plasticity of the skin.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. Use of a device comprising a collapsible container in turn enclosed in a spray
bomb filled with a pressurized fluid, and a spray comprising a composition for topical
application, wherein said composition comprises:

a low vapor pressure vehicle consisting of one or more volatile silicones;

one or more essential fatty acids and/or polyunsaturated 2-6 or Q-3 fatty acids, or an o1l
that contains them; and

vitamin E;

and wherein said use is for:

topically spray dispersing said composition in finely atomized form, thereby producing
remarkable bioadhesiveness; and

preserving the composition by avoiding exposure of said composition to atmospheric

oxygen and light, thereby improving storability properties.

2. The use according to claim 1, wherein said one or more volatile silicones consist
of pentamer cyclomethicone, tetramer cyclomethicone or hexamethyldisiloxane, or any

mixture thereof.

3. The use according to claim 1 or 2, wherein said pressurized fluid is air, carbon

dioxide or nitrogen.

4. The use according to any one of claims 1 to 3, wherein said oil containing
essential fatty acids or polyunsaturated Q-6 or Q-3 fatty acids is grape seed, maize, rice,

soybean, safflower, borage, Oenothera biennis, sunflower or blackcurrant oil.
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5. The use according to any one of claims 1 to 4, wherein said composition further

comprises lipoic acid, coenzyme Q;o, vitamin A or a derivative thereof, lecithin or a

liposoluble derivative of vitamin C, or any combination thereof.

6. The use according to any one of claims 1 to 5, wherein said composition further
comprises a compound having absorption properties in the range of ultraviolet radiation
consisting of miroxil, a salicylate, a p-aminobenzoate, a benzophenone, a cinnamate, a
derivative of dibenzoylmethane, a derivative of benzylidenecamphor, a naphthoate or a
gallate, or any mixture thereof, and/or a physical filter consisting of titanium dioxide, zinc

oxide, barium sulfate, calcium carbonate or magnesium carbonate.

7. The use according to claim 1, wherein said composition 1s as follows:
Vitamin E
Oi1l rich in essential fatty acids and/or | 4-30 %
polyunsaturated 2-6 or (-3 fatty acids
Ascorbyl palmitate 0.2-3 %
Coenzyme Qo 0.01-2 %
Lipoic acid 0.01-2 %
Retinol palmitate 0.01-2 %
Lecithin 0-2 %
Pentamer cyclomethicone A_l_‘is‘ t0 100 %
- -

wherein the percentages are by weight based on the total weight of the composition.

8. The use according to any one of claims 1 to 7, wherein said composition further

comprises at least one pharmaceutically active substance.
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