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Invert emulsion type composition containing at least one active agent
sensitive to the presence of water, and its uses in cosmetics and In

dermatology

The invention relates to a novel invert emulsion type composition
containing at least one active agent sensitive to the presence of water, and its
uses in cosmetics and dermatology.

Human skin consists of two compartments, namely a deep
compartment, the dermis, and a superficial compartment, the epidermis.

The dermis provides the epidermis with a solid support. It is also its
feeder component. It consists mainly of fibroblasts and an extracellular matrix
itself composed mainly of collagen, elastin and a substance, called ground
substance. Leukocytes, mastocytes or tissue macrophages are also found therein.
It also contains blood vessels and nerve fibres. |

The epidermis is in contact with the external environment. lts role
consists in protecting the body from dehydration and from external attacks,
whether they are chemical, mechanical, physical or infegtious.

The natural human epidermis is composed mainly of three types of
cell, which are the keratinocytes, which are highly predominant, the melanocytes
and the Langerhans’ cells. Each of these cell types contributes by its specific
functions to the essential role played in the body by the skin. |

The cells constituting the epidermis are delimited by a lipid domain.
The epidermal lipids are synthesized mainly in the living epidermis. They consist
mainly of phospholipids, sphingolipids, cholesterol, free fatty acids, triglycerides,
cholesterol esters and alkanes. During cell differentiation, the phospholipids,
whose role consists in producing the fluid structure of the cell membranes of the
living layers of the epidermis, are gradually replaced by a mixiure mainly
composed of fatty acids, cholesterol and sphingolipids, the essential constituents
of the horny layer of the epidermis (stratum corneum).

The lipids of the intercorneocyte cement of the skin, and In
particular the ceramides, are organized into lamellar bilayers or sheets and
participate in the cohesion of the stratum corneum in order to maintain the

integrity of the barrier and its protective, anti-penetration and anti-irritation role In

particular.
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Numerous active agents exhibit the difficulty of being very sparingly
soluble in the commonly used cosmetic or pharmaceutical solvents, in particular
water, and sensitive to an aqueous environment. This sensitivity to water can lead
to chemical instability of the active agent and/or to crystallization of the active
agent initially solubilized. This sensitivity to water therefore limits their formulation
into cosmetic or dermatological compositions applied by the topical or oral route.

The phenomena of chemical degradation and/or crystallization of
the active agent in the presence of water have as consequence a loss of efficacy
and an uncertainty as regards the dose of active agent used during its use, which
runs counter to the desired objective. In addition, this degradation of the active
agent and/or its crystallization can modify the overall stability of the compositions
and their appearance.

The expression active agent sensitive to the presence of water
according to the invention is understood to mean active agents such as those
chemically and/or physically unstable. For example, by chemically unstable, it may
be understood that the active agent deteriorates in the composition. For example,
by physically unstable, it may be understood that the active agent crystallizes or
precipitates in the composition. |

The galenic form currently most commonly used in dermatology is
the oil-in-water emulsion in which the active agent is preferably solubilized in the
lipophilic phase. However, this solution remains scarcely satisfactory because to
respond to an objective of an active agent concentration having a quantifiable
therapeutic efficacy would require very high concentrations of soivent oils, leading
to products which are undoubtedly not very pleasant to use, due to therr sticky
feel, and which are physically unstable while retaining a limited active agent
concentration.

Moreover, the solubilization of the active agent in the internal
phase of the emulsion limits its release, the exiernal aqueous or nydroglycolic
phase constituting, for the active agent, a physical barrier 10 its release and iis
diffusion fowards the skin layers.

Another possibility is to solubilize the active agent in the exiernal
hydrophilic phase of the emulsion, within the limit of its solubility in the aqueous or
hydroglycolic media. However, this solution does not make it possible to solve the
problems of chemical stability encountered, because the water activity of the

emulsion remains very high.
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The replacement of all or part of the aqueous phase with one or
more glycols would lead to formulations which are cosmetically not very
acceptable. It is indeed known to persons skilled in the art that above 20% glycol,
the formulation is cosmetically not very acceptable by virtue of its sticky feel, and
its physical stability would not be guaranteed.

The production of an invert emulsion (the expression invert
emulsion is understood to mean an emulsion of the hydrophilic phase dispersed in
lipophilic phase type) as an alternative was not obvious to persons skilled in the
art, given the known difficulties of formulating active agents exhibiting problems of
chemical instability and/or crystallization from water.

The use of hydrophilic solubilizing agents such as propylene glycol
was also not natural for persons skilled in the art, given that the high
concentrations necessary were not favourable fo a good physical stability of the
formula and to an acceptable cosmetic feel.

The obtaining of good tolerance with solubilizing agents such as
propylene glycol was also not obvious because phenomena of skin intolerance
had been shown in humans, for example in healthy humans (Motoyoshi et al.,
Cosmet. and toiletries, 99, 83-89, 1984).

A need therefore existed for a composition which makes it possible
to respond to one or more of the following aspects: to have good stability of the
formula to cold and to heat, in particular as regards maintaining the size of the
globules and the absence of phase separation, to have good resistance of the
active agent to the phenomena of oxidation, to allow good chemical stability of the
active agent and good availability thereof for the skin, to exhibit good skin
tolerance. It is also useful to be able to have a composition allowing a high
dispersed volume fraction. It is moreover useful for the preparation of such
compositions to benefit from an advantageous mode of preparation.

Now, the Applicant has surprisingly developed a formulation of the
alycol-in-oil type which makes it possible fo dispense with the various problems
linked to the abovementioned aspects while making it possible in particular o
have good physical stability of the composition as such but also to allow good
chemical stability and availability of the active agent which it contains. The
composition according to the invention also has the advantage of exhibiting good

skin tolerance and allowing a high dispersed volume fraction.
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The invention as broadly disclosed therefore relates to a composition
containing at least one active agent sensitive to the presence of water, characterized
in that the composition is an invert emulsion containing a glycolic or hydroglycolic
dispersed hydrophilic phase, a lipophilic continuous phase and an emulsifier having
an HLB of between 2 and 7.

The invention as claimed is however more specifically directed to a
composition containing at least one active agent sensitive to the presence of water,
Characterized in that:

said composition is an invert emulsion containing a glycolic or hydroglycolic
dispersed hydrophilic phase, a lipophilic continuous phase and an emulsifier having
an HLB of between 2 and 7/,

said active agent is solubilized in said glycolic or hydroglycolic dispersed
hydrophilic phase, anad

said active agent is a derivative of vitamin D chosen from calcitriol, (4E,6E)-7-
[3-(3,4-bis-hydroxymethylbenzyloxy)phenyl]-3-ethylnona-4,6-dien-3-ol ~ and  {4-[6-
ethyl-4'-(1-ethyl-1-hydroxy-propyl)-2'propyl-biphenyl-3-yloxymethyl]-2-hydroxymethyi-

phenyl}-methanol.

The term HLB is understood to mean the Hydrophilic/Lipophilic
Balance (HLB), which corresponds to the balance between the size and strength
of the hydrophilic group and the size and strength of the lipophilic group of the

emulsifier.
The invention also makes it possible to obtain good

release/penetration of the active agent at the level of the various skin layers,

leading to good availability of the active agent in the skin, the said active agent

being used in solubilized form.
The expression solubilized form is understood to mean a

dispersion in the molecular state in a liquid, no crystallization of the active agent

heing visible with the naked eye or even under a cross'-polarization optlical

MiCcroscope.
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The formulation of the solubilized active agents in a glycolic or
hydroglycolic phase into an invert emulsion according to the invention thus makes

it possible, surprisingly, to dispense with the problems of chemical stability and

crystallization commonly encountered in formulation with the type of active agent

used according to the invention.

The present invention therefore consists in preparing invert
emulsions, containing a glycolic or hydroglycolic hydrophilic phase, which are
perfectly stable (size of the globules and viscosity), even at a high dispersed
volume fraction, showing no chemical degradation and/or crysiallization of the
aclive agent.

The present invention also reletes 1o tne preparation of invart
emulsions containing an active agent selubilizea in th2 lipopnilic phase of the
emulsion, and exhibiting good physicochemical stability, and no crystallizatioh of
the active agent.

The expression active agent sensitive to the presence of water and
to be formulated into a composition according to the invention is understood to

mean active agents such as those of the family of steroids, prostaglandins,
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carotenoids, synthetic retinoids, derivatives of vitamin D, tetracyclines, minoxidil or
its analogues.

The preferred active agents according to the invention are the
derivatives of vitamin D.

The expression derivatives of vitamin D is understood to mean
compounds which exhibit biological properties similar to those of vitamin D, in
particular the properties of transactivation of the vitamin D response elements
(VDRE), such as an agonist or antagonist activity towards receptors for vitamin D
or its derivatives. The expression D vitamins or their derivatives is understood to
mean for example the derivatives of vitamin D, or D; and in particular 1,25-
dihydroxyvitamin D3 (calcitriol).

By way of nonlimiting examples of preferred active compounds
according to the invention, there may be mentioned those described and claimed
by the applicant in patent applications WO 00/26167 and WO 00/65293, and more
particularly (4E,BE)-7-3-(3,4-bishydroxymethylbenzyloxy)phenyl]-3-ethylnona-4,6-
dien-3-ol and {4-[6-Ethyl-4’~(1-éthyl-1-hydroxy-propyl)-2’-propyl-biphényl-3-
yloxyméthyi]-2-hydroxyméthyl-phényl}-methanol.

The composition according to the invention is preferably suitable
for topical application to the skin, the superficial body growths and/or the mucous
membranes. It generally contains a physiologically acceptable medium and a
sufficient quantity of active compound to obtain the desired effect. The proportion
by weight of active agent, relative to the total weight of the composition, may thus
be between 0.001% and 20% (weight/weight), for example between 0.1 and 20%,
in particular between 0.2 and 10%, especially between 0.2 and 4%, for example
between 0.2 and 2%.

The glycols to be considered in the present invention may be
defined as alkylene or polyalkylene glycols. By way of nonlimiting examples, there
may be mentioned alkylene and polyalkylene glycols (C1 fo C6) such as ethylene
glycol, polyethylene glycol (2 to 20 monomers), propylene glycol, dipropylene
glycol, butylene glycol, pentylene glycol and hexylene glycol. They may be
oxyethylenated or otherwise (2 to 50 EO). Those preferred according to the
invention are hexylene glycol, propylene glycol and dipropylene glycol, and
polyethylene glycol 400 (PEG 400).

The glycols which can be used according to the invention will

advantageously have, as solubility parameter, a dp of less than 10, it being
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understood that the 3 Hansen solubllity parameters - 6d, 8p and oh - characterize,
for a given constituent, the energies corresponding respectively to the dispersive,

polar and hydrogen bond type interactions existing between the molecules of this
constituent, op characterizing more particularly the Debye forces of interaction

between dipoles and being a function of the number of oxygen atoms in the
formula of thé given constituent (S. paint Technology, 30, 195, 1967, “The three
dimensional solubility parameter — Key to paint component affinities”).

As lipophilic compounds which can be used to constitute the
continuous fatty phase of the emulsions according to the invention, there may be
mentioned mineral oils (paraffin oil), oils of plant origin (avocado oil, soya-bean
oil), oils of animal origin (lanolin), synthetic oils (perhydrosqualene), silicone oils
(cyclomethicone, dimethicone) and fluorinated oils (perfluoropolyethers). It is also

possible to use fatty alcohols such as cetyl alcohol, Guerbet alcohols, in particular
octyldodecanol known under the name Eutanol G*, fatty acids, waxes, gums and In
particular silicone gums.

- The fatty phase may also consist of linear or branched mono-, di- or
triesters of synthetic origin, in particular isopropyl myristate or palmitate, or
caprylic/capric triglyceride (Miglyol 812%).

The fatty phase may also consist of linear or branched mono-, di-
or triesters of synthetic origin, in particular isopropyl myristate or palmitate, or
caprylic/capric triglyceride (Miglyol 8123.

Preferably, nonoxidizable compounds are used to constitute the
oils of the continuous lipophilic phase, which are preferably chosen from thosé of
the silicone type,.those of the ester type or those of the mineral type.

The compounds entering into the composition of the lipophilic
phase of the emulsion will have as Hansen solubility parameter a &p of less than

5, and for example of between 0 and 2.

Moreover, in order to avoid any crystallization of the active
ingredient, the overall solubility parameter for the lipophilic phase -

*{frademarks
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St, = V8d + 8p + &h - will have a value of lass than 20, for example of betwasen 10
and 20, and preferably of between 12 and 13.

The volurne fraction of the dispersed hydropnilic phase in the
ernulsion according to the invention ranges from 10 to 20% relative to the {otal
volume of the emulsion. It may be exclusively glycolic or hydroglycolic. The
volume proportion of glycols (relative to the total volume of the dispersed phase)
is between 10 and 100%, for example between 30 and 100%, in particular
between 60 and 100%, and preferably between 80 and 100%.
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For a cosmetic application, between 30 and 50% of glycols will be
preferably used (a proportion relative to the total volume of the dispersed phase).

It is also possible to characterize a preferred embodiment of the
invention with reference to the water activity (a,) of the hydrophilic phase in the
composition according to the invention.

The invention thus also relates, specifically, to a composition as
defined above, characterized in that the water activity a,, of the hydrophilic phase
is less than 0.85.

The water activity a,, of a medium containing water is the ratio of
the vapour pressure of water in the product “Puo product” and the vapour
oressure of pure water “Puyo pure” at the same temperature. It may also be
expressed as the ratio of the number of water molecules “Nyo" fo the fotal
number of molecules “Nuso + Nyissolved substances » Which takes into account those of

the dissolved substances “Nyissolved substances -

It is given by the following formulae:

9 = Py product Niyso0

w PHZO purc NH20 + Ndi sgolved substances

It is possible to use various methods for measuring the waier
activity a,. The most common is the manometric method by which the vapour
pressure is measured directly.

Conventionally, a cosmetic or dermatological composition has a
water activity of around 0.95 to 0.99. A water activity of less than 0.85 represents
a substantial reduction.

Emulsifiers (or surfactants) are natural or synthetic substances
consisting of a hydrophilic or polar part and & lipophilic or apolar part. They are
amphiphilic molecules since they have a double polarity. Emulsifiers are
characterized by their HLB; if the HLB is high, the hydrophilic part is predominant,
if the HLB is low, the lipophilic part predominates.

Among these emulsifiers are preferably included polymeric
emulsifiers which are characterized by a high molar mass and a nonlinear
structure which allows greater anchorage at the water/oil interface than that

obtained with the monomer-type emuisifiers.
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The emulsifiers which it is possible to use according to the

invention, alone or as a mixture, are those which make it possible to make invert

emulsions having an HLB of less than 7.
In general, the preferred emulsifiers are the silicone emulsifiers, of

the organopolysiloxane type, such as:
- E1) polyalkyl methicone copolyols (oxyalkylenated, optionally crosslinked

polyalkyl methylsiloxanes) containing:
linear or branched, saturated or unsaturated, C6 to C20 alkyl

chains
a polyoxyethylenated unit of 1 to 50 EO (ethylene oxide)

and/or

a polyoxypropylenated unit of 1 to 50 PO (propylene oxide)
- E2) oxyalkylenated polyalky! dimethyl methylsiloxanes containing:
linear or branched, saturated or unsaturated, C6 to C20 alky

chains
a polyoxyethylenated unit of 1 to 50 EO

and/or

a polyoxypropylenated unit of 1 {o 50 PO
The organopolysiloxanes of the composition of the invention
contain in particular one or more oxyalkylenated and in particular oxyethylenated
(EO) groups, for example from 1 to 40 oxyalkylenated units, preferably from 1 to
20, even better from 10 to 20, more preferably from 12 to 20 and better still from

12 to 18 oxyalkylenated units, which can form polyoxyalkylenated and in particular
nolyoxyethylenated chains. These groups may be pendant or at the chain end.
The silicon atoms carrying these groups are advantageously about 1 to 10 and
even better 1 to 6 in number. The silicone structure forming the polymeric
backbonz of the organopolysiloiane containing (an) oxyzlkylenated group(s) is
advaniageously a peolydimethylsiloxana (PDMS) structure of which soma of the
methyl groups are oplionally substituted with C2 {0 C30, and prefsrebly C8 to
C24, and even better from C10 to C20, alkyl groups or phenyl groups, at the chain

end or pendant.
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Advantageously, there will therefore be used as E1 or E2 type
emulsifiers silicone emulsifiers such as alkyl dimethicone copolyols such as Abil EM-
907, or the dimethicone copolyol and cylcomethicone mixture, sold by the company
Dow Corning under the name 3225C Formulation Aid*, lauryl methicone copolyol
sold under the name Emulsifier 10* by Dow Corning, or mixtures based on a silicone
polymer such as cetyl dimethicone copolyol with polyglyceryl-4 isostearate and hexyl
laurate sold under the name Abil WEQ9* by the company Goldschmidt, Abil EM97*
from Goldschmidt (dimethicone copolyol & cyclomethicone), Wacker SPG 128 VP*
from Wacker (cyclomethicone and octyl dimethicone methoxy glycosyl), or
alternatively Silwax WD-IS* (dimethicone copolyol isostearate).

E3) Mono- or polyalkyl ester siloxanes, for example Silwax S* from Lambent
(dimethiconol stearate),

=4) alkoxylated carboxylic acid esters such as polyhydroxylated alkyl esters of PEG,
for example Arlacel P 135" from Unigema (PEG-30 dipolyhydroxystearate).

There will be preferably used emulsifiers having an HLB of
between 2 and 7, preferably a silicone W/O emulsifier having an HLB of between
2 and 7, preferably a polymeric silicone W/O emulsifier having an HLB of between
2and7.

The invert emulsion of the invention may be, as a variant, produced

and stabilized with emulsifiers or with the following combinations with an

emulsifying character:

1) the combination of an oxyalkylenated crosslinked elastomeric
organopolysiloxane and a crosslinked and at least partially neutralized poly(2-
acrylamido-2-methylpropanesulphonic acid) polymer.

The composition according to the invention will contain . in
particular, expressed as a percentage by weight, from 0.5 to 8% of emulsifier, for
exampie from 0.5 to 5%, preferably between 3 and 5%, relative to the total weight
of the composition.

*trademarks
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Moreover, advantageously, to improve the stabilily of the
dizparsion, it is possible (o combine the principal emulsifiers describea ebove with
ons or more coamulsifiers having an HLE of grezfer than 6. Tne
(coemulsifier/emulsifier) rafio will be advaniageouzly less than 1.5, and preferably
ess than 0.75.

By way of example, there may be mentionea:

- polyoxyethylenated or nonpolyoxyethylenated alkyl or polyalkyl esters of
sorbitan with between 1 'and 5 branched or unbranched, saturated or unsaturated
C10 to C20 alkyl chains, and with from 0 to 40 EO (for example sorbitan

monolaurate 20 EQ or sorbitan monooleate 20 EO (Tween 80 from Unigema));
- polyoxyethylenated alkyl or polyalkyl ethers or esters with between 1 and 5

branched or unbranched, saturated or unsaturated C10 to C20 alkyl chains and with
0 to 40 EO (ceteareth-20 (Eumulgin B2* from Cognis), or steareth (Brij 78%) 20 EO);

- ethoxylated and esterified alkyl or polyalkyl mono- or polyglucosides with
between 1 and 5 branched or unbranched, saturated or unsaturated C6 to C20 alkyl
chains and from 1 to 10 glucose units (for example PEG 20 methyl glucose
sesquistearate (Glucamate SSE-20* from Amerchol));

- polyglycerol alkyl or polyalkyl esters or ethers with between 1 and 5
branched or unbranched, saturated or unsaturated C10 to C20 alkyl chains and from

1 to 8 glycero!l units (for example polyglyceryl-4 isostearate or PEG-8 stearate (Myr]]
45%)).

' Finally, it is possible to advantageously add to the dispersed phase
from O fo 10% by weight, relative to the total weight of the formulation, of a
cosolvent for the active agent having an evaporation temperature of less than

100°C, preferably linear or branched C1 to C4 alcohols, such as ethanol and

isopropanol.

*trademarks
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Advantageously, the preparation of the emulsion according to the
invention was found to require only little mechanical or thermal energy compared
with the preparations of other invert emulsions already known.

In a known manner, the composition of the invention may also
contain the adjuvants customarily used in the cosmetic and dermatological fields,
such as hydrophilic or lipophilic gelling agents, humectants such as glycerine and
sorbitol, fatty phase thickeners, preservatives, antioxidants, electrolytes, solvents,
perfumes, fillers, screening agents, pigments, odour absorbers, colouring matter
and metal-chelaling agents. The quanlities of these various adjuvants are those
conventionally used in the fields considered, and are for example from 0.01 fo
20% of the total weignt of the composition. Theze adjuvanis, dapending on their
naiure, may be infroducsa into the lipophilic phase or info the hydropnilic phass.
These adjuvanits, and tnheir concentrations, should be such that they do not
adversely affect the cosmetic and/or dermatological properties of the composition

according to the invention.
As hydrophilic gelling agents, there may be mentioned in particular

carboxyvinyl polymers (carbomer), acrylic copolymers such as acrylate/alkyl
acrylate copolymers, polyacrylamides, polysaccharides, natural gums and clays,
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and, as lipophilic gelling agents, there may be mentioned modified clays such as
bentones, metal salts of fatty acids and hydrophobic silica.

The composition according to the invention has a cosmetically
acceptable feel, good skin tolerance, good physical stability, that is to say
absence of phase separation and retention of the size of the globules in the cold
(at 4°C) and in heat (45°C) over a long period, for example over 2 months, with a
stable viscosity over this period. The composition according to the invention also
makes it possible to confer on the active agent good chemical stability and to
avoid its crystallization over time.

In particular, the invention relates to a cosmetic or dermatological
composition for topical application to the skin, the superficial body growths and/or
the mucous membranes, in the form of an invert emulsion containing a dispersed
glycolic or hydroglycolic hydrophilic phase and a lipophilic continuous phase,
characterized in that it contains, in a physiologically acceptable medium (that is to
say compatible with topical application to the skin, the superficial body growths
and/or the mucous membranes), expressed as a percentage by weight:

- from 0.001 to 5% of at least one active agent sensitive to the presence of water
and more particularly of a derivative of vitamin D,

- from 30 to 100% of glycols,

- from 0.5 to 8% of emulsifier having an HLB of between 2 and 7,

- from 0% to 5% of coemulsifier having an HLB of greater than 6,

- from 0 1o 50% of water, for example from 0 to 20% of water.

In a particular embodiment of the invention, the dispersed
hydrophilic phase has a water activity of less than 0.85.

The invention also covers the use of the novel invert emulsion as
described above in cosmetics and in dermatology.

By virtue of the activity of the preferred compounds used in the
composition, the composition according to the invention finds application in the
prevention and/or treatment of the following pathologies:

1) for frealing dermatological conditions linked to a keratinocyte or sebocyte
differentiation or proliferation disorder, in particular for treating acne vulgaris,
comedo-type acne, polymorphic acne, acne rosacea, nodulocystic acne, acne
conglobata, senile acne, secondary acne such as solar acne, acne

medicamentosa or occupational acne;
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2) for treating keratinization disorders, in particular ichthyosis, ichthyosiform
siates, Darler's disease, keratosis palmaris et plantaris, leukoplakia and
leukoplakia-like states, skin or mucosal (buccal) lichen;

3) for treating other dermatological conditions linked to a keratinizaﬁon
disorder with an inflammatory and/or immunoallergic component, and in particular
all forms of psoriasis, whether cutaneous, mucosal or ungual, and even
arthropathic psoriasis, or skin atopy, such as eczema, or respiratory atopy or
gingival hypertrophy;

4) for treating certain inflammatory skin conditions not exhibiting
keratinization disorder, such as atopic eczema and contact allergies;

5) for treating all dermal or epidermal proliferations, whether beni’gn° or
malignant, whether of viral origin or otherwise, such as verruca vulgaris, verruca
plana and epidermodysplasia verruciformis, oral or florid papillomatosis and
proliferations which may be induced by ultraviolet radiation, in particular in the
case of baso- and spinocellular epithelioma; ‘

6) for treating other dermatological disorders such as bullous dermatosis and
collagen diseases;

7)  for preventing or treating the signs of skin ageing, whether photoinduced
or chronological, or for reducing actinic pigmentations and keratoses, or any skin
pathologies associated with chronological or actinic ageing;

8) for preventing or treatingz cicatrization disorders or for preventing or
repairing stretch marks;

9) for combating sebaceous function disorders such as ache
hyperseborrhoea or ordinary seborrhoea or seborrhoeic eczema:

10)  for treating certain ophthalmological disorders, in particular comeopathiés;
11)  for the treatment or prevention of the cancerous or precancerous states of
sKin or nonskin cancers exhibiting or capable of being induced to exhibit vitamin D
recepiors, sucn as, but without limitation, breast cancer, leukaemia,
myelodysplastic synaromes and lymphomas, carcinomas of the cells of the
malpighian epithelium and gastrointestinal cancers, melanomas, and
osteosarcoma; |
12)  for the treatment of inflammatory conditions such as arthritis or rheumatoid
arthritis;

13)  for the treatment of any condition of viral origin at the cutaneous or general

level;




CA 02514558 2005-07-27

WO 2004/069134 PCT/EP2004/004526

10

15

20

25

30

13

14)  for the prevention or treatment of alopecia of various origins, in particular
alopecia due to chemotherapy or to radiation:

15) for the treatment of dermatological or general conditions with an
Immunological component;

16) for the treatment of immunological conditions, such as autoimmune
diseases (such as, but without limitation, type 1 diabetes mellitus, multiple
sclerosis, lupus and lupus-type conditions, asthma, glomerulonephritis, etc.),
selective dysfunction of the immune system (for example AIDS) and the
prevention of immune rejection, such as graft rejections (for example the kidney,
the heart, the bone marrow, the liver, pancreatic islets or the whole pancreas, the
skin, etc.) or the prevention of graft-versus-host disease:

17)  for the treatment of endocrine conditions which can be treated with vitamin
D analogues such as those advantageously modulating hormone secretion, for
example, by increasing the secretion of insulin or selectively suppressing the
secretion of the parathyroid hormone (for example in chronic renal insufficiency
and secondary hyperparathyroidism);

18)  for the treatment of conditions characterized by an abnormal management
of intracellular calcium; and

19)  for the treatment or prevention of vitamin D deficiency and other conditions
related to mineral homeostasis in the plasma and the bones, such as rickets,
osteomalacia, osteoporosis, in particular in the case of menopausal women, renal
osteodystrophy, and parathyroid function disorders.

The compounds according to the invention also find application in
the cosmetic field, in particular in body and hair hygiene and in particular for the
treatment of skins with a tendency to develop acne, for hair regrowth or for
slowing its loss, for combating the greasy appearance of the skin or the hair, in
protecting against the harmful effects of the sun or in the freatment of dry skins,
for preventing and/or treating photoinduced or chronological skin ageing.

The invention also covers the pharmaceutical preparations and the
medicaments obtained from the compositions according fo the invention.

The present invention therefore relates to a composition containing
at least one active agent sensitive to the presence of water, which is not DHEA
and/or its chemical and/or biological precursors or derivatives, characterized in

that the composition is an invert emulsion containing a glycolic or hydroglycolic
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dispersed hydrophilic phase, a lipophilic continuous phase and an emulsifier
having an HLB of between 2 and 7.

The composition according to the invention is characterized in that
the active agent is chosen from the group consisting of a synthetic retinoid, a
derivative of vitamin D and a derivative of minoxidil, and preferably a derivative of
vitamin D, (4E,6E)-7-[3-(3,4-bishydroxymethylbenzyloxy)phenyl]-3-ethylnona-4,6-
dien-3-ol and {4-[6-Ethyl-4’-(1-ethyl-1-hydroxy-propyl)-2’-propyl-biphényl-3-
yloxymethyl]-2-hydroxyméthyl-phényl}-methanol. |

The composition according to the invention is characterized in that
it also contains one or more active agents chosen from isoflavonoids,
metalloproteinase inhibitors, carotenoids, anti-glycation compounds, NO-synthase
inhibitors, vitamins, desquamating agents, compounds increasing the synthesis of
glycosaminoglycans, anti-irrifant compounds, compounds reducing irritation of
neurogenic origin, muscle-relaxing compounds and depigmenting agents.

The composifion according to the invention is characterized in that
it contains between 0.001 and 20% by weight of the active agent sensitive to the
presence of water, relative {o the total weight of the composition, and more
particularly the composition contains between 0.01 and 4% by weight of
derivatives of vitamin D, relative to the total weight of the composition.

The composition according to the invention is characterized in that
the emulsifier is a silicone emulsifier, chosen from lauryl methicone copolyol, cetyl
dimethicone copolyol, a mixture of dimethicone copolyol and cyclomethicone dr a
mixture of cetyl dimethicone copolyol with polyglyceryl-4 isostearate and hexyl
laurate.

The composition according to the invention is characterized in that
it also contains a coemulsifier having an HLB of greater than 6, which is preferably
ceteareth-20.

In the compositions according to the invention, the proportion by
volume of glycol, relative o the total volume of the dispersed phase, is between
10 and 100%, the glycol being preferably chosen from propylene glycol, hexylene
glycol, dipropylene glycol and PEG 400.

The composition according to the invention is characterized in that
the water activity of the dispersed hydrophilic phase is less than 0.85.

The iInvention also relates to a cosmetic or dermatological
composition for topical application to the skin, the superficial body growths and/or
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the mucous membranes, in the form of an invert emuision containing a dispersed
glycolic or hydroglycolic hydrophilic phase and a lipophilic continuous phase,
characterized in that it contains, in a physiologically acceptable medium,
expressed as a percentage by weight:
- from 0.001 to 5% of an active agent sensitive to the presence of water, other
than DHEA and/or its chemical and/or biological precursors or derivatives,
- from 30 to 100% of glycols,
- from 0.5 to 8% of an emulsifier having an HLB of between 2 and 7,
- from 0% to 5% of a coemulsifier having an HLB of greater than 6,
- from 0 to 50% of water, for example from 0 to 20% of water.
The invention relates to the use of the composition according to the
iInvention for the prevention or treatment:
- of dermatological conditions linked fo a keratinocyte or sebocyte
differentiation or proliferation disorder:
- of keratinization disorders;
- of dermatological conditions linked to a keratinization disorder with
an inflammatory and/or immunoallergic component;
- of inflammatory skin conditions not exhibiting a keratinization
disorder; |
- of dermal or epidermal proliferation;
- of dermatological disorders such as bullous dermatosis and
collagen diseases;
- of the signs of skin ageing, whether photoinduced or chronological,
or for reducing actinic pigmentations and keratoses, or any skin
pathologies associated with chronological or actinic ageing;
- of cicatrization disorders and siretch marks;
- of sebaceous function disorders such as acne hyperseborrhoea or
ordinary seborrnoea or seborrhogic eczema:
- of dermatological conditions with an immunological component.
IMore particularly, the invention relates to the use of a composition
according to the invention for the prevention or treatment of acne vulgaris,
comedo-type acne, polymorphic acne, acne rosacea, nodulocystic acne, acne
conglobata, senile acne, secondary acne such as solar acne, acne
medicamentosa or occupational acne, ichthyosis, ichthyosiform states, Darier’s
disease, keratosis palmaris et plantaris, leukoplakia and leukoplakia-like states,
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skin or mucosal (buccal) lichen, various forms of psoriasis, whether cutaneous,
mucosal or ungual, arthropathic psoriasis, and skin atopy, such as eczema, or
respiratory atopy or gingival hypertrophy.

The invention also relates to the compositions as a medicament for
the treatment or prevention of the pathologies cited above. '

The invention will now be illustrated by the following nonlimiting

examples.

EXAMPLE 1: Solubility of the vitamin D derivative in various excipients
In the table below are the solubility results for (4E,6E)-7-[3-(3,4-

10
bishydroxymethylbenzyloxy)phenyil]-3-ethylnona-4,6-dien-3-0l, a vitamin D
analogue, in various excipients:
Solution Concentration in % (w/w)
Propylene glycol 6.7
E-thanol Rectapur* 23.3
Transcutol® [27.0
Eutanol G * 0.5
Miglyol 812 * 0.4
Tegosoft TN* 0.3
Crodamo! IPP * 0.2
PEG 400 17.8
pH 4 - < 0.05
20 pH 7 <0.05
Silicone DC 200 < 0.05
Primol 352% ’ < 0.05 i
Viarcol 172% <0.05
Glycerine < 0.05
Cetiol SN* <0.1

These maximum solubilities of (4E,6E)-7-[3-(3,4-
bishydroxymethylbenzyloxy)phenyl]-3-ethylnona-4,6-dien-3-0l, a vitamin D
analogue, were measured after stirring for 12 h with a magnetic stirrer bar, at

room temperature, with an excess of acfive ingredient in the excipient to be

*trademarks
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analysed. The suspension is then filtered (1.2 pum) and then the filtrate is assayed
by HPLC.

EXAMPLES 2 to 10: Methods of preparation
In the examples below (Examples 2 to 10), the proportions of the

~various constituents are expressed as percentages by weight, unless otherwise

stated. The active compounds used are the following:
Compound. 1: (4E,6E)-7-[3-(3,4-bishydroxymethylbenzyloxy)phenyl]-3-ethylnona-
4 6-dien-3-ol;
Compound 2: {5-[6,2'-diethyl-4'-(1-ethyl-1-hydroxypropyl)biphenyl-3-yloxymethyl]-
2-hydroxymethyiphenylimethanoil;
Compound 3: {4-[6-ethyl-4’-(1-ethyl-1-hydroxypropyl)-2'-propylbiphenyl-3-
vioxymethyl]-2-hydroxymethylphenyl}methanol.

The compositions of Examples 2 and 3 are prepared in the
following manner:

Fatty phase A
- Weigh the constituents of the fatty phase (A): Mirasil CM5*, Primol 352%, Cetiol SN,

Eumulgin B2*, DC Emulsifier 10, butylated hydroxytoluene.

- Heat to 55°C, with stirring using deflocculating device at 200 rpm.
Phase B
- Heat the PEG 400 to 55°C.

- Weigh and introduce the active compound into the PEG 400, with stirring using a

magnetic stirrer bar (speed 5).

Pre-emulsification

Slowly introduce the active phase (B) into the fatty phase (A), with stirring at
1000 rpm, and 55°C.

L Cooling
Keep stirring (800-1000 rom) until room temparature (RT) is reached.

* trademarks



CA 02514558 2011-03-17

13

Fnese C

Soluhilize the MgSQ, in water, and with stirring using a magnelic stirrer bar.

Addition of phase D
At RT, add phase D - Ethanol Rectapur* - to phase C.

Emulsification
Slowly introduce the aqueous phase (C+D) into the pre-emulsion, with stirring at

1500 rpm.
The compositions of Examples 4 to 9 are prepared in the following

manner:

10 Preparation of Phase A:
The hydrophobic constituents are mixed and heated to 50°C.

Preparation of Phase B1:
The active compound is solubilized in propylene glycol.

Preparation of Phase B2:
The electrolyte (MgSQO4 or NaCl) is dissolved In water.
Adad Phases B2 and B3 to Phase B1 and heat to 50°C.

Phase B is incorporated into Phase A, with gentle mechanical stirring.

Example 10 is prepared in the following manner:

Freparation of Phase A:
20 The hydrophobic constituents are mixed and heated to 50°C.

Preparation of Phase B:
Compound 2 is solubilized in propylene glycol at 55°C.

Phase B is incorporated into Phase A, with gentle mechanical stirring at 50°C.

Preparation of Phase C.
The electrolyte is dissolved in water. Next, ethanol is incorporated.

This phase is introduced at room temperature into the emulsion, with gentle
stirring.

*trademark
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Phase A
Miraxil CM5* 6.00%
Primol 352* 3.00%
Cetiol SN* 7.00%
Eumulgin B2* 1.00%
DC Emulsifier 10 3.00%
Butylated hydroxyloluens 0.10%
Fhase B
9" pEG 400 58.40%
Compound 3 0.30%
Phase C
Purified water 14.00%
Magnesium sulphate.7H,0 1.00%
Phase D
Ethanol Rectapur 5.00%
Example 3: Composition
50 Phase A
Miraxil CM5* 6.00%
Primol 352* : 3.00%
Cetiol SN* 7.00%
Eumulgin B2* 1.00%
DC Emulsifier 10 | 3.00%
Butylated hydroxytoluene 0.10%
Phase B
Propylene glycol 58.40%
Compound 3 0.30%

* frademarks
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Phase C

Purified water

Magnesium sulphate.7H,O

FPhase D

Ethanol Rectapur”

Example 4. Composition

Phase A
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Emulsifier 10 (lauryl methicone copolyol)

Cyclomethicone
Light paraffin ol
CetoStearyl alcoho!
rhase B1
rropylena glycol
Dinropyleng glycol

Glycerine

Compound 3

Example 5. Composition

FPhase A

20 Emuisifier 10 (lauryl methicone copolyol)

Cyclomethicone
Paraffin oll
Ceteareth-20 *
Phase B1
Propylene glycol
Compound 3

* trademark

14.00%
1.00%

5.00%

5.00%
15.00%
15.00%
3.00%

12.00%
32.00%
10.00%
1.00%

3.00%

10.00%
10.00%

1.00%

75.00%
1.00%
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Example 6: Composition

Phase A

Emulsifier 10 (lauryl methicone copolyol) 3.00%
Cyclomethicone 10.00%
Cetearyl isononanoate 7.00%
Paraffin oll 3.00%
Ceteareth-20* 1.00%
Phase B1

Propylene glycol 58.00%
Compound 2 2.00%
Phase B2

Water ' 10.00%
MgSOy 1.00%
Phase B3

Ethanol 5.00%
Example 7: Composition

Phase A

Emulsifier 10 (lauryl methicone copelyol) 3.00%
Cyeclomethicone 15.00%
C12-C1b alkyl benzoale 15.00%
Fhase B

Propylene glycol 56.00%
Compound 1 1.00%

Phase B2

Water 10.00%

*trademark
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Example 8: Composition

Phase A

Dimethicone copolyol and cyclomethicone
Cyclomethicone

Cetearyl isononanoate

Paraffin oll
Ceteareth-20 *

Zinc stearafe
Phase B1
Propylene glycol
Compound 3
Phase B2

Water

NaC]

Phase B3
Ethanol Rectapur

Example 9: Composition
Phase A

Alkyl methicone copolyol
Cyclomethicone
Cetearyl isononanoate

Paraffin oll

Ceteareth-20 *
Phase B1

Propylene glycol

Compound 3

*trademarks

3.00%
10.00%
7.00%

3.00%
1.00%

1.00%

48.00%
1.00%

20.00%
1.00%

5.00%

3.00%
10.00%
7.00%

3.00%
1.00%

49.30%
1.00%



FPhase B2
Waler
MaSQy
Phase B3
Ethanol

Example 10: Composifion
Phase A

Alkyl methicone copolyol
Cyclomethicone

Cetearyl isononanoate

Paraffin oil
Ceteareth-20 *

BHT

Phase B
Propylene glycol
- Compound 2
Phase C

Water
Electrolytes
Ethanol

* trademark
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20.00%
0.70%

5.00%

3.00%
6.00%

7.00%

3.00%
1.00%

0.10%

58.40%
1.50%

14.00%
1.00%
5.00%
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WHAT IS CLAIMED IS:

1. A composition containing at least one active agent sensitive to the presence of

water, characterized in that:
said composition is an invert emulsion containing a glycolic or hydroglycolic

dispersed hydrophilic phase, a lipophilic continuous phase and an emulsifier having

an HLB of between 2 and 7,

said active agent is solubilized in said glycolic or hydroglycolic dispersed
hydrophilic phase, and

said active agent is a derivative of vitamin D chosen from calcitriol, (4E,6E)-7-
[3-(3,4-bis-hydroxymethylbenzyloxy)phenyl]-3-ethylnona-4,6-dien-3-ol  and  {4-[6-
ethyl-4'-(1-ethyl-1-hydroxy-propyl)-2'propyi-biphenyl-3-yloxymethyl]-2-hydroxymethyl-

phenyl}-methanol.

2. The composition according to claim 1, characterized in that the emulsifier Is a

silicone emulsifier.

3. The composition according to claim 2, characterized in that the emulsifier is
chosen from lauryl methicone copoiyol, cetyl dimethicone copolyol, a mixture of
dimethicone copolyol and cyclomethicone or a mixture of cetyl dimethicone copolyol

with polyglyceryl-4 isostearate and hexyllaurate.

4. The composition according to any one of claims 1 to 3, characterized in that it

also contains a coemulsifier having an HLB of greater than 6.

5. The composition according to claim 4, characterized in that the coemulsifier is

ceteareth-20.

0. The composition according to any one of claims 1 to 5, characterized in that

the proportion by volume of glycol, relative to the total volume of the dispersed phase

is 10% or higher.
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7. The composition according to any one of claims 1 to 6, characterized in that
the dispersed phase comprises at least one glycol chosen from propylene glycol,

hexylene glycol, dipropylene glycol and PEG 400.

3. The composition according to any one of claims 1 to 7, characterized in that

the water activity of the dispersed hydrophilic phase is less than 0.85.

9. The composition according to any one of claims 1 to 8, characterized in that
the volume fraction of the dispersed hydrophilic phase ranges from 10 to 90%

relative to the total volume of the emulsion.

10.  The composition according to any one of claims 1 to 9, characterized in that it
contains between 0.001 and 20% by weight of the active agent sensitive to the

presence of water, relative to the total weight of the composition.

11.  The composition according to any one of claims 1 to 10, characterized in that it

contains between 0.01 and 4% by weight of derivatives of vitamin D, relative to the

total weight of the composition.

12. Use of a composition according to any one of claims 1 to 11 for the

preparation of a medicament for the prevention or treatment of:

- dermatological conditions linked to a keratinocyte or sebocyte differentiation or

proliferation disorder;
- Keratinization disorders;

- dermatological conditions linked to a keratinization disorder with an inflammatory

and/or immunoallergic component;

- Inflammatory skin conditions not exhibiting a keratinization disorder;
- dermal or epidermal proliferation;

- dermatological disorders;
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- the signs of skin ageing, whether photoinduced or chronological, or for reducing
actinic pigmentations and keratoses, or any skin pathologies associated with
chronological or actinic ageing;

- cicatrization disorders and stretch marks;

- sebaceous function disorders:

- dermatological conditions with an immunological component.

13.  The use according to claim 12, characterized in that the dermatological

disorder are bullous dermatosis and collagen diseases and the sebaceous function

disorders are acne hyperseborrhoea, ordinary seborrhoea or seborrhoeic eczema.

14. The use of a composition according to claim 13, characterized in that the
dermatological conditions linked to a keratinocyte or sebocyte differentiation or
proliferation disorder relate to acne vulgaris, comedo-type acne, polymorphic acne,

acne rosacea, nodulocystic acne, acne conglobata, senile acne, secondary acne

such as solar acne, ache medicamentosa or occupational acne.

15. The use according to claim 13, characterized in that the keratinization
disorders relate to ichthyosis, ichthyosiform states, Darier's disease, keratosis

nalmaris et plantaris, leukoplakia and leukoplakia-like states, or skin or mucosal

(buccal) lichen.

16. The use according to claim 13, characterized in that the dermatological
conditions linked to a keratinization disorder with an inflammatory and/or
immunoallergic component relate to all forms of psoriasis, whether continuous,

mucosal or ungual, arthropathic psoriasis, eczema, respiratory atopy or gingival

hypertrophy.

17. The use according to claim 13, characterized in that:
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saild dermal or epidermal proliferations is benign or malignant, of non-viral
origin or of viral origin, and

said proliferations may be induced by ultraviolet radiation.

18.  The use according to claim 17, characterizing in that:

the dermal or epidermal prolifirations are verruca vulgaris, verruca plana and
epidermodysplasia verruciformis, and an oral or florid papillomatosis, and

the proliferations induced by ultraviolet radiation are baso- and spinocellular

epithelioma.
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