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Use of a combination of hesperidin and of a microorganism for influencing

the barrier function of the skin

The present mvention relates to the use, in particular cosmetic use, of a
combination, the said combination being intended to prevent a reduction in and/or to
reinforce the barrier function of the skin and 1n particular to prevent and/or treat the
associated disorders, especially those due to cutanecous dryness.

The present mvention also relates to the prevention and/or treatment of
cutancous signs of ageing and/or photoageing, 1n particular those induced or exacerbated

by pollution.

The human skin i1s composed of two compartments, namely a deep
compartment, the dermis, and a surface compartment, the epidermis.

It constitutes a barrier against external attacks, in particular chemical,
mechanical or infectious attacks, and, therefore, a number of defensive reactions against
environmental factors (climate, ultraviolet rays, tobacco, and the like) and/or xenobiotic,
such as, for example, microorganisms, occur therein. This property, referred to as barrier
function, 1s mamly provided by the most superficial layer of the epidermis, namely the
horny layer, referred to as the stratum corneum.

The cells constituting the epidermis (predominantly keratinocytes but also
melanocytes and Langerhans cells) are delimited by an intercellular lipid structure. Each
of these cell types contributes, via 1ts own functions, to the essential role played by the
skin 1n the organism. In particular, the keratinocytes undergo a process of continuous and
oriented maturation which, from the keratinocytes which are in the basal layer of the
epidermis, results 1n the formation of corneocytes, which are completely keratinized dead
cells composed of keratinocytes 1n the terminal stage of their differentiation.

During differentiation, the phospholipids, the role of which consists 1n
producing the fluid structure of the cell membranes of the living layers of the epidermis,
are gradually replaced by a mixture composed predominantly of fatty acids, of cholesterol
and of sphingolipids (ceramides). These lipids, which are organized 1n specific lamellar
liquid crystal phases, form the intracellular cement of the stratum corneum and are

essential for the water exchanges and the barrier function of the epidermis. Thus, the



10

15

20

25

30

CA 02697735 2010-02-24
WO 2009/031106 PCT/IB2008/053566

lamellar structure of the lipids of the lipid domain of the epidermis and the corneocytes
participate in the epidermal barrier function.

It 18 clear that the quality of the cutancous barrier and of the mucous
membranes depends on complex endogenous biological mechanisms involving many
growth factors, adhesion molecules, hormones and lipid metabolism enzymes.

Thus, a detrimental change 1n the cutancous barrier can occur 1n the presence
of external attacks, such as irritants (detergents, acids, bases, oxidizing agents, reducing
agents, concentrated solvents, toxic gases or fumes), mechanical stresses (rubbing,
impacts, abrasion, tecaring of the surface, projection of dust or particles, shaving or
depilation), heat or climatic 1mbalances (cold, dryness, radiation) or xenobiotics
(undesirable microorganisms, allergens), or of internal attacks, such as psychological
Stress.

This detrimental change 1n the cutaneous barrier can be reflected 1n particular
by cutancous discomfort, sensory phenomena and in particular unpleasant phenomena, or
also cutancous dryness, which can in particular be measured by the imperceptible water
loss. A person may then experience a feeling of cutancous discomfort which may be
symptomized in particular by smarting, tightness, a feeling of tautness, inflammation
and/or 1tching.

These feelings of cutancous discomfort are more frequent 1n the most exposed
arcas of the body, namely the hands, feet, face and scalp.

They can 1n particular occur on arcas subjected to certain daily or frequently
repeated acts of hygiene, such as shaving, depilation, cleaning with toiletries or housechold
products, the application of adhesives (dressings, patches, attachment of prostheses) or in
the case of sporting or occupational acts, or acts related simply to lifestyle and to the use
of clothing, tools or equipment which generate localized friction. They can also be
enhanced by psychological stress.

Feelings of cutancous discomfort, sensorial phenomena or cutancous dryness
atfect individuals having any type of skin, normal and even greasy, and very particularly:

- 1ndividuals with "fragile" or "delicate" skin which 1s vulnerable to external
factors, which 1s often accompanied by erythema and rosacea, and which rapidly becomes
unbalanced, for example during large variations in temperature or relative humidity (1n the

casc of the skin of babies, for example);
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- 1ndividuals with "weakened" skin, which groups together 1n particular:

* individuals for whom cutancous metabolism declines and very
particularly for whom the protective aqueous/lipid film composed of sweat, sebum and
natural moisturizing factors 1s i short supply, as 1s the case for individuals aged more than
60 years and 1n particular in the context of great age (at least 75 years). Skin of these types

18 described as “‘senile skin’;

 individuals for whom the composition of the aqueous/lipid film
1s modified, as 1s the case for diabetic individuals, individuals undergoing dialysis or
individuals affected by certain diseases such as xerosis vulgaris (of probable genetic origin
and being manifested predominantly on the face, the limbs and the back of the hands).

Reference may also be made to individuals with "abused" skin, for example
for skin which has been shaved.

The aim 18 thus to prevent a reduction in and/or to reinforce the cutancous
barrier function 1n order:

- to prevent and/or reduce feclings of cutancous discomfort, of smarting,
tightness, inflammation and itching, in particular 1n individuals with fragile or delicate
skin (for example babies); or individuals with weakened skin (such as individuals aged at
lcast 60 years and 1n particular individuals of at Ieast 75 years), or individuals for whom
the composition of the aqueous/lipid film 1s modified, as i1s the case for diabetic
individuals, individuals undergoing dialysis or individuals affected by certain discases,

- and/or to improve the cutancous barrier function of skin affected by atopy
and/or to prolong the phases of remission between acute crises of this type of condition.

Another aim 1s to prevent a reduction in and/or to reinforce the cutancous
barrier function 1n order:

- to treat cutancous dryness states, squamous states; 1n particular dandruft

states:

- to treat dry skin, m particular hyposeborrhoeic dry skin;

- to treat itching and/or tightness associated with dry skin;

- to treat cutancous disorders related to a deficiency of excretion and/or of

secretion of sebum;

- to physiologically restore an appropriate state of hydration to the stratum

COrneunt;
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- to treat dry keratinous fibres;

- to treat functional disorders of the pilosebaceous unit;

- to prevent and/or reduce wrinkles related to cutaneous dryness;

- to improve the comfort of dry skin and a dry scalp;

- to combat the dull and/or lifeless appearance of the skin and/or hair as a

consequence of 1t drying.

As regards more particularly cutaneous dryness, 1t 18 manifested essentially by
a fecling of tightness and/or of tautness. When a skin suffers from dryness, 1t 1s also rough
to the touch and appears covered with squamae. When cutancous dryness 1s slight, these
squamac are profuse but not very visible to the naked eye. They become less numerous but
increasingly visible to the naked eye when this disorder worsens.

Cutancous dryness can also be associated with a fall in the level of hydration
of the cutancous barrier and can 1n particular be evaluated by corncometry.

The origin of this cutancous dryness can be of constitutional or acquired type.

Furthermore, over time, various signs appear on the skin which are highly
characteristic of intrinsic ageing, being reflected in particular by a modification of the
cutancous structure and functions.

Another component of ageing 1s of exogenous origin (Yaar and Gilchrest,
J. Invest. Dermatol., 1998). This 18 because ageing can be accelerated by environmental
factors, such as repeated exposure of the skin to sunlight, in particular to ultraviolet A and
B radiation, or to pollution. Thus, various types of chemicals, xenobiotics and particles are
the components of urban pollution. Among these compounds, three main categories of
pollutants can exert detrimental effects on the skin: gases, heavy metals and particles,
which are the combustion residues on which a great many organic compounds are
adsorbed.

What 1s more, 1in urban pollution, simultancous exposure to Oz and to UV
radiation can cause synergistic oxidative stress.

Likewise, 1t may be supposed that there exists a synergy of action between
ozone¢ and organic compounds resulting from combustion.

For obvious reasons, there 1s thus a continuous search to improve the
resistance of the skin to gases, heavy metals, organic compounds which are combustion

residues, and their detrimental effects (maximized by UV radiation) encountered in
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particular 1n urban pollution, acting in 1solation or in combination, and 1n fact to slow
down signs of irritation, ageing and/or photoageing induced in particular by detrimental
tissue change induced by the said pollutants.

Conscquently, the use of substances which would have the ability to protect
the cells of the skin and the extracellular matrix with regard to the abovementioned attacks
might also reduce the signs and detrimental changes related to ageing and/or to

photoageing, 1n particular those induced or exacerbated by pollution.

In this context, the mventors have discovered that the combination of
hesperidin or of one of its derivatives and of at least one microorganism, mn particular
probiotic microorganism, or of one¢ of 1ts fractions 1s capable of preventing a reduction 1n
and/or of reinforcing the barrier function of the skin.

In particular, they have demonstrated that such a combination proves to be
particularly effective i preventing and/or treating cutancous dryness states and 1n
particular acquired and/or constitutional cutancous dryness states.

Such a finding 1s based on the observation, by the inventors, of an
ctfectiveness of the combination under consideration in treating dryness of keratinous
substances and associated disorders.

In particular, the inventors have discovered that the combination under
consideration according to the 1nvention may make 1t possible to prevent and/or
significantly limit dehydration of the skin.

Thus, they have more specifically demonstrated that such a combination
proves to be particularly effective in preventing and/or treating dry skin and more
particularly still acquired dry skin and/or constitutional dry skin.

In the case of acquired cutancous dryness, the mvolvement of external
parameters, such as exposure to chemical agents, to difficult climatic conditions or to solar
radiation or alternatively some therapeutic treatments (for example retinoids), 1s
determining. Under these external influences, the skin can then become temporarily and
locally dry.

In the case of constitutional cutancous dryness, 1t 18 possible to distinguish two
categories: pathologic and nonpathologic cutancous dryness.

Pathologic constitutional cutancous dryness 1s essentially represented by
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atopic dermatitis and ichthyoses. It is virtually independent of the external conditions.

Atopic dermatitis 1s described as associated with a deficiency m the
metabolism of the lipids of the stratum corneum and 1n particular of the ceramides. This
pathology presents itself in the form of a more or less chronic xerosis effecting a wide
expanse of the body, associated with inflammatory and pruriginous eruptions by patches.

Ichthyoses are pathologies characterized by a genetic deficiency affecting the
keratinization process at various stages. It 18 manifested by significant desquamation by
patches.

Nonpathologic constitutional cutancous dryness characterizes dry skin, the
severity of which can depend on the external factors already mentioned.

The use of flavonoids, including hesperidin, to increase cell proliferation and
to treat 1n particular scars 1s already known from WO 03/057210.

Furthermore, WO 2005/058255 describes the action of specific flavanones,
including hesperidin, for treating disorders of the skin and hair, in particular via the
cytoprotective and antiinflammatory properties of the latter.

FR 2 802 088 and DE 1 980 6890 describe, for their part, the propertics of a
citrus extract dosed with hesperidin 1in order to re-establish or maintain the radiance of the
skin or hair.

Furthermore, 1t 18 known to employ microorganisms for caring for and/or
treating keratinous substances.

The document WO 02/28402 discloses the use of probiotic microorganisms for
regulating cutancous hypersensitivity reactions, such as inflammatory and allergic
reactions, which come under an inflammatory process.

WO 03/070260 for its part describes that such microorganisms can be used for
skin photoprotective purposes.

However, the combination of hesperidin with a microorganism 1S never
described therein.

EP 0 774 249 discloses the effect of a combination of specific flavanones, on
the one hand, and of a combination of specific flavanones with a specific ceramide, on the
other hand, on the differentiation of keratinocytes.

The document WO 2006/037 922 for 1its part 1s targeted at compositions

intended for the treatment of sensitive skin, which employ a combination of two
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microorganisms.

As regards FR 2 872 047, 1t describes the combination of a probiotic micro-
organism with a divalent morganic cation.

Finally, FR 2 889 057 discloses a topical composition comprising a micro-
organism 1n combination with a polyunsaturated fatty acid and/or polyunsaturated fatty
acid ester of use 1n the treatment of sensitive skin.

The combination of an effective amount of hesperidin or of one of its
derivatives and of an effective amount of at least one microorganism, in particular
probiotic microorganism, or of one of its fractions has thus never, until now, been used to
prevent a reduction 1n and/or to reinforce the barrier function of the skin and 1n particular
to prevent and/or treat disorders associated with cutancous dryness.

Due to the prevention of a reduction and/or the reinforcing of the cutancous
barrier function brought about by the administration of a combination according to the
invention, all skin types and 1n particular fragile or weakened skin (for example the skin of
babies, of individuals of at least 60 years, preferably of at least 75 years, of diabetic
individuals or individuals undergoing dialysis) or skin suffering from dryness are better
protected from chemical, mechanical or infectious external attacks.

The Inventors have 1n particular demonstrated, on a reconstituted skin model,
an improvement 1n the barrier function of the skin after treatment of the said skin with the
combination according to the invention.

The invention thus relates, according to a first of 1ts aspects, to the cosmetic
usc of at least an effective amount of hesperidin or of one of 1ts derivatives i combination
with at least an effective amount of a least one microorganism, in particular probiotic
microorganism, or on¢ of its fractions as agent for preventing a reduction in and/or
reinforcing the barrier function of the skin, in particular as agent for preventing and/or
treating disorders associated with cutancous dryness.

It also relates to the cosmetic use of an effective amount of hesperidin or one
of 1its derivatives in combination with at least an effective amount of at least one micro-
organism, 1n particular probiotic microorganism, or of on¢ of 1ts fractions as agent for
preventing and/or treating cutancous dryness states.

It also relates to the cosmetic use of an effective amount of hesperidin or of

one of i1ts derivatives in combination with at least an effective amount of at least one
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microorganism, in particular probiotic microorganism, or of one of its fractions as agent
for preventing and/or treating dry keratinous substances and 1n particular dry skin, and
such being the case associated disorders thereof.

It 15 also targeted at the use of an effective amount of hesperidin or of one of
its derivatives in combination with at least an effective amount of at least one micro-
organism, 1n particular probiotic microorganism, or of one¢ of 1ts fractions in the
preparation of a composition, in particular cosmetic and/or dermatological composition,
intended to prevent and/or treat cutancous dryness states and in particular acquired and/or
constitutional cutancous dryness.

It also relates to the use of an effective amount of hesperidin or of one of 1ts
derivatives in combination with at least an effective amount of at least one microorganism,
in particular probiotic microorganism, or of on¢ of its fractions in the preparation of a
composition, 1n particular cosmetic and/or dermatological composition, intended to
prevent and/or treat dry keratinous substances and in particular dry skin and very
particularly acquired dry skin and/or constitutional dry skin.

When the keratinous substances are human or animal keratinous fibres, such as
the hair, body hairs and/or eyelashes, the combination according to the invention proves to
be particularly advantageous in preventing and/or treating the expression of signs of
weakness, such as, for example, dryness, which 1s generally reflected by a brittle aspect of
the fibre.

The combination according to the invention can thus make 1t possible to confer
a glossy appearance on keratinous fibres, in particular on human hair and on the coats of
animals.

The combination under consideration according to the invention thus makes it
possible to provide for the maintenance of the barrier function of the skin at its level of
normal effectiveness, that 1s to say the level at which 1t provides 1ts function of protecting
the body.

Within the meaning of the invention, the expression "to reinforce the barrier
function of the skin" means to improve the barrier function of the skin.

This improvement 1s 1n particular determining when the barrier function of the
skin 18 detrimentally affected and when 1t 1s necessary to reestablish 1t. This detrimental

change 1n the skin can be due m particular to a state of dryness of the keratinous
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substances and 1n particular cutancous dryness.

It can also be advantageous when 1t 1s desired to strengthen the native barrier
function of the skin 1n order 1n particular to confer on the body better resistance to external
attacks to which 1t 1s liable to be exposed.

The 1invention also relates, according to another of 1ts aspects, to the cosmetic
use of at least an effective amount of hesperidin or of one of its derivatives in combination
with at least an effective amount of at least one microorganism, in particular probiotic
microorganism, or on¢ of its fractions as agent for remforcing the protection of the skin
with regard to external attacks.

In particular, the said combination and/or a composition comprising such a
combination can be intended to prevent and/or reduce cutancous discomfort of the skin
brought about 1n particular by an e¢xogenous stress of chemical, environmental or
mechanical origin and/or an endogenous stress, in particular of fragile and/or weakened
skin and/or skin suffering from dryness, as defined above.

The cutancous discomfort can in particular be characterized by tightness,
smarting, inflammation and/or itching.

According to another embodiment, the said combination and/or a composition
comprising such a combination can be intended to prevent a reduction in and/or to
reinforce the barrier function of skin chosen from fragile skin, especially atopic skin,
weakened skin, abused skin and/or skin suffering from dryness.

In the context of the invention, the combination according to the invention can
be used for application to healthy skin subjected to or which may be subjected to the
influence of agents such as climatic agents and for this reason liable to display cutancous
discomfort. In other specific cases, the combination of the invention can be applied to the
skin when 1t exhibits clinical signs of deficiency 1n the cutancous barrier, for example
atopic skin.

Thus, a subject-matter of the invention 1s the use of at least an effective
amount of hesperidin or of one of 1ts derivatives in combination with at least an effective
amount of at least one microorganism, 1n particular probiotic microorganism, or on¢ of 1ts
fractions in the preparation of a composition, 1n particular a dermatological composition,
intended to prevent a reduction in and/or to reinforce the barrier function of the skin.

Another aspect of the present invention 1s thus the use of at least an effective
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amount of hesperidin or of one of 1ts derivatives in combination with at least an effective
amount of at least one microorganism, 1n particular probiotic microorganism, or on¢ of 1ts
fractions in the preparation of a composition, 1n particular a dermatological composition,
intended to prevent a reduction 1 and/or to reinforce the barrier function of injured skin,
in particular atopic skin.

The combination according to the invention or a composition comprising such
a combination according to the invention can in particular be intended to prolong the
phases of remission between acute crises of dermatological conditions, for example of
atopy type.

What 1s more, this prevention of a reduction 1n and/or this remnforcement of the
cutancous barrier function makes i1t possible to render 1t more resistant, 1in particular to
pollutants and to solar radiation, and 1n fact to protect the living tissues of the skin from
the detrimental effects (maximized by UV radiation) of gases, heavy metals and organic
compounds which are combustion residues.

The Inventors have thus discovered that the combination under consideration
according to the imnvention can advantageously display a protective activity at the level of
the cutancous barrier function and can thus make 1t possible to limit the penectration of the
various pollutants and to increase the resistance of the skin to the attacks.

It has thus also been found that a composition comprising at least an effective
amount of hesperidin or of one of its derivatives i combination with an effective amount
of at least onc microorganism, in particular probiotic microorganism, or onc¢ of its
fractions makes 1t possible to preserve and to protect the skin from the harmful effects of
pollution.

In addition, the Inventors have also found that the use of the combination
under consideration according to the invention proves to be particularly effective, 1n
particular 1in adults, 1n the treatment of cutancous signs of ageing and/or photoageing of
the skin brought about by a deficiency 1n the barrier function and 1n particular induced or
exacerbated by pollution, while protecting the barrier function of the skin.

Thus, the present invention relates, according to another of 1ts aspects, to a
cosmetic and/or dermatological composition, 1 particular of use in preventing a reduction
in and/or reinforcing the barrier function of the skin and especially in preventing and/or

treating cutancous signs of ageing and/or photoageing, especially those induced or
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exacerbated by pollution, and/or disorders associated with cutancous dryness comprising,
in a physiologically acceptable carrier, at least an effective amount of hesperidin or of one
of 1ts derivatives in combination with at least an effective amount of at lecast one
microorganism, in particular probiotic microorganism, or on¢ of 1ts fractions.

The present invention also relates to the cosmetic use of at least an effective
amount of hesperidin or of one of 1ts derivatives in combination with at least an effective
amount of at least one microorganism, in particular probiotic microorganism, or on¢ of 1ts
fractions as agent for preventing and/or treating cutancous signs of ageing and/or
photoageing, 1n particular induced or exacerbated by pollution.

It also relates, according to another of its aspects, to the cosmetic use of at
least an effective amount of hesperidin or of one of 1ts derivatives in combination with at
lcast an effective amount of at least one microorganism, 1n particular probiotic
microorganism, or on¢ of its fractions as agent for combating pollution.

The present invention also relates, according to another of its aspects, to the
usc of at least an effective amount of hesperidin or of one of its derivatives in combination
with at least an effective amount of at least one microorganism, in particular probiotic
microorganism, or on¢ of its fractions i the preparation of a composition, 1n particular a
cosmetic and/or dermatological composition, intended to prevent and/or treat cutancous
signs of ageing and/or photoageing, in particular induced or exacerbated by pollution.

The present invention also relates, according to another of its aspects, to a
method for the cosmetic treatment of the skin intended to prevent a reduction 1n and/or to
reinforce the barrier function of the skin comprising the administration of at lcast an
ctfective amount of hesperidin or of one of its derivatives in combination with at least an
ctfective amount of at least one microorganism, in particular probiotic microorganism, or
one of 1ts fractions.

The present invention also relates, according to another of its aspects, to a
cosmetic treatment method for preventing and/or treating disorders associated with
dryness of keratinous substances and 1n particular dry skin, comprising the administration,
for example to a subject having a dry skin, of at least an effective amount of hesperidin or
of on¢ of its derivatives 1n combination with at least an effective amount of at Ieast one
microorganism, in particular probiotic microorganism, or on¢ of 1its fractions.

The present invention also relates, according to another of 1ts aspects, to a
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method for the cosmetic treatment of cutancous signs of ageing and/or photoageing, in
particular signs induced or exacerbated by pollution, comprising the administration of at
least an effective amount of hesperidin or of one of 1ts derivatives in combination with at
lcast an effective amount of at least one microorganism, 1n particular probiotic
microorganism, or on¢ of 1ts fractions.

A method according to the invention can 1n particular comprise at least one
stage which consists 1in applying, to the skin of individuals exhibiting fragile or delicate
skin and/or to the skin of individuals exhibiting weakened skin, 1n particular the skin of
individuals of at least 60 years, indeed even of at least 75 years, and/or to the skin of
individuals exhibiting abused skin or an arca of abused skin, 1n particular the shaven skin
of the face or body and/or skin suffering from dryness, at least an effective amount of
hesperidin or of one of 1ts derivatives in combination with at least an effective amount of

at least one microorganism, 1n particular probiotic microorganism, or on¢ of 1its fractions.

Unless otherwise indicated, in the context of the invention, the term “‘skin’ 1s
understood to mean any cutancous surface of the body including the skin and widened to
the scalp and to the mucous and semimucous membranes.

Within the meaning of the present invention, the term “to prevent” 1s
understood to mean the fact of reducing the risk of onset of a phenomenon.

Within the meaning of the mvention, the expression “to prevent a reduction 1n
the barrier function of the skin” means to prevent any detrimental change in the said
barrier function below its level of natural effectiveness and which would have the
consequence of mitiating the appearance of one or more cutancous disorders a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>