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ANEXOS

Comprobante de pago de la tasa de presentacitn de ba solicitud.

Documento que acredita la existencia y representacién legal cuando e! solicitante sea persone juridica.

Poderes, si fuere el caso.

Decumento de cesién del invontor al solicitante 0 a su causante.

Declaraciones

Copia de la solicitud intarnacional (Resuman, descripcion, retvindicaciones, dibujos)

Traduccién de la soficitud internacional al castellano. (Resumen, descripcion, reivindicacionss, dibujos)

Copta del examen preliminar internacional efectuado por la Autoridad Intermacional de Examen Prafintinar (IPEA).
Traduccion del exarmen prefiminar internacional efectuado por la IPEA.

De ser el caso, copia de! contrato de acceso.,

De =er ¢l caso, documento que acradite la licencia o autorizacidon de uso de conocimientos
tradictonales de las comunidades indigenas.

Da ser el caso, certificado de depésito del material bielégico
Arte final 12X12 cm.

De ser ol caso, informacion de otras solicitudes de patente o titulos obtenidos en el extranjero por el
mismo titular o su causante, relacionadas total o parciaimente con la invencién de esta solicitud.

Dea ser el caso, modificaciones efectuadas é la soticitud internacional, Nuevas Reivindicaciones

Otres: Informs de Busqueda de Antecedentes internacional junto con la traduccidn
Publicacion internaclonal No. WO 2007/054211 A1

FIGURA CARACTERISTICA

Instrucciones para el diligehqiymientd ol presente lbnmnario, ver reverso de esta paéma
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Use of Coumpounds from Centella Asiatica

The present invention relates to the use of compounds from Cenlella Asiatica in cosmetics,
pharmaceuticals and focd supplements for improving keratinocytes differentiation and for
enhancing the cpidermal functionality.

Centella asiatica, also known as Violette marronne (Reunion Islan), us Gotu Kola or as Indian
pennywart (India), or as Centella repands (North America) and ag Talapetraks (Mndagascar')l isa
polymorphous hetb and belongs to the family of Umbelliferae {Apiacenc), particularly to the
Hydrocotyle subfamily thal grows wild in pantropical moist and shady regions at an ideal altitude
of 600 to 1200m. Centella asiatica includes three varieties called Typicu, Abyssinica and
Floridana.t is known and used for healing, sedative, onalgesic, anlidepressant, antiviral and
antimicrobial properties. The biological activily is enabled by ective molecules from the triterpene
serics such as Asiaticoside (I), Madecassoside (under its 2 isomeric forms : madecassoside itself
and terminoloside) (1), Asialic ecid (J) and Medecassic Acid (IV). They cuntribute w the natural
defense of the plants against environmental aggression thunks 10 the anti-bacterial properties of the
genins (I, IV), which arc obtained by hydrolysis from the heterosidic reserve form (i, L),

Extrects containing these compounds are used in the pharmuceutical and cosmetic industry
regarding skin care and skin discuascs, respectively for treating wounds, scars and venous
insufficiency and for dermis restoration and anbi-inflammatory properties as disclosed in
WQ2004/062678.

R, R; Ry Rs

| | Aslaticoside H | CHy| H | Glu-Glu-Rra

Maodecassoside | OH | CHy| H | Gu-Qu-Rha

Teminoloside | OH | B | CH, | Gu-Glv-Rha

il | Asialic Acid H ICHy] H H
IV | Madecassic Acld | OH | CHy | H H

Aqueporing were discovered in 1988, These tramsmembrane protcins serve fo facilitate water
transport through the skin down osmotic gradients with low activation energy. Eleven aquaporins
have been identificd in mammals to date. Aquaporin-3 (AQP-3) is unique in its structure (lowest
homology with ather aquaporing) and its function (Ishibashi, K: Sasaki, 8; Fushimi, K; Yamamoto,
T. Kuwahara, M; Marumo, F, The American Journal Qf Physiology, 272 (2) 2, 1997, p. F235-
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F241). 1t is a glycero] and water transporier (aquaglycoporin) regulated by p73 (Zheng, X; Chen,
X, FEBS Letters, Volume 489, Issue 1, Janusry 26, 2001, Pages 4-7). During devclopment of the
skin AQP-3 expression begins late in fetal life (Mawsuzaki, T, Suzuki, T; Koyams, H; Tanska, S;
Takata, K, The Journal Of Histochemisty And Cytochemistry: Official Joumal Of The
Histochemistry Society, 47, (10), 1999, p. 1275-1286). Aquaporins serve as water channels and
increases the permcability of membranes to water for a8 much us wen-fold. They are located in
basal laycrs of epitheliums of numerous organs like kidney, lung or intestines (Takata K, Matzuaki
T, Tajika Y, Prog Histem Cytochem 2004 (39) 1-835). Especially in the skin AQP-3 is located in
keratinecytes (Sougrat R, Morand M, Gondran C, J Invest Dermatol 2002 (118) 678-85). The
abundance of hasolateral AQP-3 in cpithelial lissue and ils exprassion in many non-epithclial cclls
suggests that this squaglyceroprotein is 8 major participant in osmolyte homeostasis in the human
body and plays en important role in the hydration of the skin (Mobasheri, A; Wray, S; Marples, D,
J Mol Histol, (36), 1-2, 2005, p. 1-14).

Several studies on mice deficient in AQP-3 demanstrate more directly the influence of AQP.J for
the state and functionality of the skin, According tw Hara at al. (Hars, Marko; Ma, Ronghui;
Verkmman AS, J of Biol Chem 277, 2002, (48), p 46616-4G6621) SHK! micc have dry skin with
reduced stratum comeum hydration, decreased ¢lasticity and impaired functionality. Souyrat et al.
proposc AQP-3 as a waterclamp inwnded for improving the hydration of the epidermis below the
stratam corneum (Sougrat R; Morand M; Gandrer C, Barre, O; Gobin R; Bonte F; Dumss M;
Verbavatz JM, J of Investifative Dermatology, 118 (4), 2002, 678-685). In a morc recent study
Hara et 2t. (Hara-Chikuma, Mariko; Verkman, A S, Biology Of The Cell / Under The Auspices Of
‘Ythe European Cell Biology Organization, (97), 7, 2005, p. 479-486) suggest that the glycerol
tother than the watcr transporting function of AQP) is important in skin physiology as the glycerol
content of AQP-3 deficient mice is only reduced i.n'lhc stratum oorneum end in the cpidermis.
Accordingly the dry and relatively inelastic skin in AQP-3 null mice is probably related to the
humectant properties of glycerol and the impaired stratum comeum repair due to impaired
epidermal biosynthetic function.

Moreover AQP-3 is implicated in the triglyceride content of the epidermis and contributes partially
to the lipid cumposition of the stratum corncum and ceramides, The water and associated transfer
of electrolytes is bencficial for cells communication, reparation and druinage. Therefore AQP-3
regulating factors are helpful for the ucatment of skin diseascs associated with altered skin, water

content, lipidic disorders and cells communication dysfunctions (WO 2001/37799).

Functionality of the epidermis can also be altercd by an impairment of the strasum comeum

orgonization and more generally by a poor differentiation of keratinocytes leading to a decreasc of
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the burrier function. Genelic or chronic deficiencies on ceramides, (pro-)filaggrin, Naturai
Motisturizing Factor ele. can be orlgins for a poor difterentiation of keratinucytes,

Filaggnn in particular is impartant in the organization of lamellar corneacytes and conscquently in
the maintenance of skin waler content and/or of the biological and physical body integrity.
| S TFilaggrin is a basic, histidine-rich protein synthesized by cells of keratinizing cpithelia that support
major physiological functions in aged epidermis. Ite protein precursor profilaggrin constitutes a
major component of keratchyalin granules in the cpidermal granular layer (Kanitakds J, Ramiroe-
Bosca A, Reano A, Viac J, Roche P, Thivolet J, Virchows Arch A Pathol Anat Histopathol, 1988,
412(4), 375-82). Obtained by dephosphorylation of profilaggrin the filoggrin filament-associated
10 pratein interacts with keratin to aggregate it in the sirtum comeum of mammalian epidermis
during the terminal differentiation of keratinocytes into corneacytes. It therefure plays a role in the
organization of lamellar corneocytes and the cells cohesion, stralum corneum resistance snd

flexibility as well as in epidermel barvier functiun,

The prcsent invention relates to compounds from Centells asiatica selected from the group
15  consisting of madecnssoside, terminoloside, asiaticoside, madecassic acid and asiatic ncid for
improving the differentiation of keratinucytes und for cnhancing the epidermal functivnality.

Subject of the present invention is the use of ol lcast one compound selected from the group
consisting of madecassoside, tcrminoloside, esiaticoside, madecassic acid and asiatic ecid for
improving the differentistion of keratinocytes and for enhancing the epidermal fimctionality.

20  The active compounds according to the invenlion ure madecessoside, terminoloside, asiaticoside,
madecassic acid and asiatic acid and can b¢ found e.g. in the plant Centella asietioa (¢.g. from
Madagascar). Extiacts cuntaining the active compounds of the present invention can be obained
¢.g. by extraction of Centella asiatica as described in W02004/062678. The extraots of Centella
asiatica can comprise different pentacyclic triterpenes such as asiatic acid, asisticoside, madecassic

25  acid, madecassoside and/or lerminoloside. The active compounds can be isolatud from the extracts
of Centella asiatica as described in WO2004/062678. ‘The compounds of the present invention can
he used as a single isolated substafice ur in combination with unc or more other compounds of the

mvention,

Subject of the present invention is also the use of u plant extract, preferably & plant extract of

30  Centella asiatica, compriging at least one of the active compounds.

Prefercnce is given to a plant extract comaining madecassoside and terminoloside and optionally

asiaticoside with an amount of more than 75%, preferably mure than 85% by weight of the total
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plant extracl. Other impurities ¢an be e.g. fatty acids. The rutiv asiaticoside: (madacasso-
sidcHerminoloside) can be fromn 5:95 up to 25:75. The ratio of madecassoside and terminoloside
can be from 30:70 up to 70:30, preferably 40:60 up to 60:40 by weight.

The solvent of the mixture is preferably a mixture of water and alcohol e.g. ethanol. The ratio of
the volume beiween water and alcohol can be from 50:50 up 10 90:10, preferably 75:25.

Preference is given 10 a mixture of madecassoside and terminoloside. The ratio of madecassoside
and terminoloside can be from 30:70 up to 70:30, more preferably 40:60 up to 60:40 by weight.
The purity of the mixture is preferably greater than 95% rclative to the total weight of the mixture.
More preferably the mixiure containg no or only in trace amounts of asiaticoside.

Compounds, mixtures and extracts of the present invention can be edministered in any form by any
effective route, including, epg.. oral, parenteral, enteral, intravenous, intraperitoneal, topical,
transdermal (e.g., using zny standard patch), ophthalmic, nasally, locul, non-oral, such as eerosal,
inhalation, subcutancous, intramuscular, buccal, sublingual, recll, vaginal, intre-arterial, and
intratheeal, ctc. They can be edministered alone, or in combination with any ingredient(s), active

or ingetive. Preference is given (o o topical administration.

Compounds, mixturcs and extracts of the present invention can be converted in 2 known manner
into the usual formulations such as cosmetically or pharmaceutical compositions or compositions
used a5 food supplement, These may be liquid or solid formulations ¢.g. without limitation normal
and enteric coated tablets, capsules, pills, powders, granules, elixirs, tinctures, solutin,
suspensions, suppositories, syrups, solid and liquid aerosols, emulsions, pastes, ¢reams, ointments,

milks, gels, salves, serumns, foams, shampoos, sticks or lotions.

Preference is given 10 a cosmetically composition in 2 furm of an aqueous solution, a whitc or
colored cream, ointment, milk, gel, salve, serum, foam, shampoo, stick, crcam, paste, or lotion,

Compounds, mixtures and extracts of the present invention can be further combincd with any other
suitable additive or phamaceutically acceptable carrier. Such additives include any of the
subslances already mentioned, as well as any of those used cunventionally, such as those described
in Wﬂﬁ.ﬂﬂiﬂ@ﬂﬂ@iﬁhﬂw} (Gennaro und Gennero, eds, 20th edition,
Lippincott Williams & Wilkins, 2000); Theory and Practice of [ndustrial Pharmacy (Lachman et
al,, eds., 3rd edition, Lippincatt Williams & Wilkins, 1986); Encycloprdia of Pharmaceutical
Jechnology (Swarbrick and Boylan, eds., 2nd edition, Marcel Dekker, 2002). These can be
referred to herein as "pharmaceutically acceptable carriers” 10 Indicate they are combined with the
active drug and can be administered safely to 2 subject for therapeutic purposes.

%
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The dosage of the compounds, mixtures and extracts of the present invention can be selected with
reference to the other and/or the type of discase andéor the disease status in order 10 provide the
desired therapeutic activity. These amounts can be determined routinely for a particular patient,
where various parameters are utilized to select the apprapriate dosage (e.g., type of disease, ape of

patient, disease status, patient health, weight, etc.), or the amounts can be relatively standurd,

The amount of the administered active ingredient can vary widely according to such considerations
as the particuler compound and dosage unit employed, the mode and time of administration, the
period of treatment, the age, sex, and gencral condition of the patient treated, the nature and extent
of the condition treated, the rate of drug metabolism and exerction, the potentia) drug combinations
and drug-drug interactions, and the like.

Preference is given to a compaosition comprising the active compounds, mixtures and extracts of
the present invention in an emount of from 0.005% up 10 10%, preferably 0.01 up to 5%, more
preferably 0.1% up 10 3% by weight of (he total composition,

The pharmaccutical composition according to the invention is edministered one or more,
preferably up to three, more preferably up to 1wo times per day. Preference is given o a topical
administration.

Nevertheless, it may in some ceses be advantageous to deviate from the omounts specified,
depending on body weight, individual behaviour toward the ective ingredient, type ol preparation
and time or interval over which the administration is cffected. For instance, less than the
aforernentioned minimum smounts may be sufficient in some cases, while the upper limit specified
has lo be exceeded in other cuscs. In the case of administration of relatively large amounts, it may
be advisable Lo divide these into several individual doses over the day.

Administration of the compounds, mixtures or extracts of the pruscnt invention can increase the
expression of AQP-3 in the epidermic layer, preferably in the stratum commeum. Therefore
compounds, mixtures or exleacts of the present invention can be used for any disease ur disorder
assoviated with a deficiency of AQP-3 cxpression. When the compounds, mixtures or cxiracts of
the present invention are administered e.g. the hydration of the skin, preferably hydration of the
epidermis below the stratum comeum, can be maintained or improved. Also the elasticity and/or
cpidermal resistonec f the skin can be maintained or restored. The lumeliar organization of
corneocytes can be improved end the cohesion of stratum corneum, cpidermul barrier fungtion
and/or skin impermeability can be increuscd, Epidermal dehydrmtion can be prevented and the
regeneration of the protective lipid film of the skin can be supported. The clectrolyte and water
transfer of the skin can he improved. Osmolytic homeostatis can be aciivated and/or regenerated.

/(
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The epidermal detoxification, the communication of keratinoeytes and or the reparation of the
membrane of keratinocytes can be improved. Furthermore the drainage of keratinocytes cun be
enhanced

Compounds, mixtures and extracts of the present invention can be uscd for improving the
differentiation of kcratinoeytes, for enhancing the epidermal functionality and/or for treating or
preventing of skin diseases or skin disorders such os epithelial lcsions, atrophy, ulceration,
hyperplasia, dysplasia, cutaneous squamnus lesions, dry skin, dry atopic dermatitis, ichtyosic sking

ar atopic pytiriasis.

Compounds, mixtures and extracts of the present invention can also be uscd for the treatment

and/or prevention of abnormalities of epidermul maturation endfor keratinisation,

Preferably compounds, mixturcs and extracts of the present invention are used for activaiing AQP-
3 c.g. in different épidermal layers. Therefore the transfur of waler, water-soluble compounds such
as electrolytes and/ur glycerol can be increased which sesults in activation or regeneration of
osmolyte humeostasis, cnhancement of the keratinocytes drainage and so improvement of the
subsequent cel) detoxification, keratinocytes membranc reparstion and lipidie disorders treatment,
improvement of the keratinvcyles communication (between cells end between cpidermis on the
one hand and the Epidermal Dermal Junction or lhd dermis on the other hand).

Prefevably compounds, mixtures and extrscls of the present invention ere used for activating
fileggrin whereby the aclivity on the differentiation of keratinocytes is alTected. Therefore
abnommalities of cpidcrmal maturation end/or keratinisation can be treated, cohesion of stratum
comeun (comeocytes lamellar organization), the cpidermal barrier function andfor skin
impermeability is increascd, cpidermal dehydration can be prevented, end the epidermal

elasticity/flexibility and resistance is improved.

} 2
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Examptles:

Example 1: Evalvalion of keratinocytes AQP-3 ex

Biopsies from abdeminal plastic surgery (41-year-old woman) arc uscd in this ex vivo experiment,
They ore cultured in a specific survival explants medium: BEM (BIO-EC’s Gxplants Mediom).

4 mg of a formulatinn containing 3% of a mixture of madecassuside and (erminoloside is applied
versus a control fonnulation (only excipicnts without active compounds) at the following days:
D0, D1, D2, D3 end D4,

Histological studics arc performed at the following after 0 h, 3 h, 24 h and 5 days.

After dehydration and paiaffin impregnation, explants ere fixed with Bouin's solution, They are
then cut and stained by Masson’s trichome stain.

Flurorescent irgnunomarking: Aquaporin] (AQP-3) is marked on frozen cryostat cut Ussues with
anti-AQP3 from Chemicon (polyclonal ref AB3276) with a bioun/streptavidin system and revealed
by FITC.

Qbservations ar¢ done by electronic microscope. They are quaniified as followed:

Exnress in. the ¢pi ic i

time oh 3h 24h 5 days

Stratum comeum basis

Control

Excipient

Excipient + 3% mixture

Control

Excipient

Excipient + 3% mixture

Absent: 0; weak: 1, very moderate: 2, moderate:d, clear: 4, very clear: 5, high:6

At 0 b, the AQP-3 expression is clearly visible in membranes (regular, periceflular presence). It is
absent at the base of the stratum comeum, ¢lcar-cut in the epidermal upper layers, moderate in the
basal layer and abscnt in the hasal pole of basal keratinoeytes (usuaily AQP-3 lucking ares).
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A time-dependent phenomenon is observed for the increase of AQP-3 ¢xpression in epidermis by
administration of the mixture: AQP-3 is more clearly visusized after 3k, and even more after 24h.
After 5 days an important development of the protein channels is observed at the basal polc of the
basal keratinocytes. This perticular location of AQP-3 is kikely a favourable factor for the
dermocpidermal communication, especially for the heme originally from vascularization, which is

a known differentiation inductor,
“xample 2: Evaluatio kegati jlagsmin synthesi

Biopsies from abdominal plastic surgery (41-year-old woman) are used in thig ex vivo experimeni.
They are cultured in a specific survival explants medium: BEM (BIO-EC’s Explants Medium).

4 mg of a formulation containing 3% of 2 mixture of madecassoside and terminoloside is applicd
versus a control formulation (only excipients without aclive compounds) at the following days:
0, D1, D2, D3 and D4,

Histological studies are pcfformcd afterOh, 3hand 24 h.

Afer dehydration and paraffin impregnation, explants arc fixed with Bouin’s solution. They are
then cut and stained by Masson's trichome stain.

Fluorescent immunomarking: Filaggrin is marked on fruzen cryostat cut tissues with anti-filaggrin
from BTI Cliniscience (clone OKTB1 ref BT 576) with a biotin/streptavidin syslem end revealed
by FITC.

Observations are donc by electronic microscope,

At 0 h filaggrin is normally expressed at the stralum comeum basis. After 3 h an increased
cxpression is observed, Aflcr 24 h an increased fluorescence is observed in a greater number of

cells layers (marking present in 9 to 10 layers from the stratum comeum basis).

The cohesion of (he stratum cormeum stratification is improved duc to filaggrin. its increascd
concentration in the upper granular layer leads to an enhancement of the organizalion and physical
quality in the stratum comeum {(apoptotic regulation) and a strengthening of the hydric affinity
tollowing its hydrolysis. Therefore the unti-dryness activity can be improved.

/9
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Example 3: Typical composition of a creams
Cream 1:

fngredients (INCI, w/w): 1.0% of active compound (e.g. mixture of madecassoside and
terminoloside, or extruct of Centella osiatica according to the invention), 1.5% of beheneth-10,
1.5% of behencth-25, 5.0% of dycapryly! carbonate, $.0% of hexyl laurate, 5.0% of
isohexadecanc, 5.0% of cetearyl isanonaoate, 1.0% of dimethicane, 2.0% of behenyl eleohol, 2.0%
of hydrogenated vegelable glycerides, 0.5% of phenuxyethanel and parabens, 0.5% of tocopherol
scetate, 3.0% of ylycerol, 2.0% butylcres glycol, 0.1% of xanthan gum, 0.2% of carbomer and
water (qs 100).

Cream 2:

Ingredients (INCI, w/w%): 1.0% of active compound (c¢.g. mixture of madecassoside and
erminoloside, or extract of Centclla asiatica according to the invention), 5.0% of cetearyl
glucoside .n.nd cetearyl aleohol, 5.0% of ceprylic/capric triglyceride, 5.0% of squalane, 3.0% of
cetearyl isononaoate, 2.0% of dimethicone crosspolymer, 1.5% of stearyl alcohol, 5,0% of
dycaprylyl carbonate, 0.1% parabens, 0.5% of phenoxyethanol and parabens, 2.0% of glycerol,
0.3% of carbomer, 2.0% of PEG 32, 0.2% of xanthan gum, 2.0% of eluminium starch octenyl

succinate and water (gs 100).

75
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Use of at least one compound from Centella asiatica selected from the group consisting of
madecassoside, lerminoloside, asialicoside, madecassic acid and asiatic acid for the

manufdcture of a composition for activating AQP-3 snd/or filaggrin.

Use of claim ! for improving the differentiation of keratinocytes end/or for enhancing the

epidermal functionality.

Use of any of claims | or 2 for the treatment and/or prevention of abnormalities of

epidcrmal maturstion and/or keratinisation.

Use of any of ¢leims | or 2 for the treatment of abnormalities of epidermal maturation

and’or kecatinisation.

Use of any of ¢laims 1 or 2 for increasing the cohesion of stratum cumeum (comeocytes

lamellar organizatiun), th¢ cpidermal barrier funotion and/or skin impenmeability.
Use of any of claims 1 or 2 for proventing of epidermal dehydration,

Use of an.y of claims 1 or 2 for improving the cpidermal elasticity/flexibility and

resistance,

Ust of any of claims 1 or 2 for increasing the transfer of waler, water-soluble compounds
and/or glycerol,

Use of any of cleims 1 or 2 for activation or regeneration of osmolytc homeostasis,
enhancement of the keratinocytes dreinage and so improvement of the subsequent cell
detoxificution, Keratinocytes membrane reparalion and lipidic disorders treatment,
improvement of the keratinocyles communication (between cells and between epidermis
on the on¢ hand and the Epidermal Dennal Junction or the dermis on the other hand).

Use of any of claims | or 2 for treating or preventing ol skin diseases ar skin disorders
such as epithelia) lesions, atrophy, ulceration, hyperplasis, dysplasia, cutancous squamous

lesions, dry skin, dry atopic dermatitis, ichtyosic skins or atopic pytiriasis.
Use of any of claims | to 10 of a mixture comprising madecuassoside and terminoloside.

Use of ¢laim 11 wherein the rativ between madecassoside and terminoloside is from 30:70

up to 70:30 by weight.

4



Ny, 2008 1) 31

99-NDU-2205

10

4499 214 10 Y1RAH /1y
11113 BAYER HEALTH CRRE ARG . +43 214 38 31894 S.18
HCO0S1132
-1 -

13.  Use of any of claims 1 to 12 of a plant extract compnising least one compound selected
from the group consisting of madccassoside, terminoloside, asiaticoside, madecassic acid
and asiatie acid.

14.  Use of claim 13 wherein the plant extroct is an catract of Centella asiatica.

I5.  Use of any of cluims 13 to 14 wherein the plant extract contains a mixture of
madecassoside and terminoloside in an amount of more than 73% by weight of the total
extracl.

16,  Use of any of claims 13 to 15 wherein the solvent of the extract is a mixture of water and

ethanol.

[7
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The present invention relates to the use of compounds from Centella Asiatica in cosmetics,

phanmaceuticals and food supplements for improving keratinocytes difterentistion and for

enhancing the cpidermal functionality.
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Abstract

The present invention relates to the use of compounds fram Centella Asiatica in cosmetics,
pharmaceuticals and food supplements for impreving keratinocyles differentigtion and for

enhancing the ¢pidermal functionality.
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Use of Compgunds from Centella Asiatica

The present invention relates to the use of compounds from Centella Asiatica in cosmetics,
pharmaceuticals and food supplements for improving keratinocytes differcntiation and for

enhancing the epidermal functionality,

Centella asiatica, also known as Violette marronhe (Reunion Island), as Gotu Kola or as Indian
pennywort (India), or as Centella repanda (North America) and as Talapetraka (Madagascar), is a
polymorphous herb and belongs to the family of Umbelliferae (Apiaceae), particularly to the
Hydrocotyle subfamily that grows wild in pantropical moist and shady regions at an idcal aktitude
of 600 to 1200m. Centella asiatica includes three varieties called Typica, Abyssinica and
Floridana. It is known and used for healing, sedative, analgesic, antidepressant, antiviral and
antimicrobial properties. The biological activity is enabled by active molecules from the triterpene
scries such as Asiaticoside (I), Madecassoside (under its 2 isomeric forms : madecassoside itself
and terminoloside) (IT), Asiatic acid (III) and Madecassic Acid (TV). They contribute to the natural
defense of the plants against environmental aggression thanks 1o the anti-bacterial propcriics of the

genins (111, IV), which are obtained by hydrolysis from the heterosidic reserve form (1, I1).

Extracts containing these. compounds are used in the pharmaceutical and cosmetic industry
regarding skin care and skin diseases, respectively for trealing wounds, scars and venous
insufficiency and for dermis restoration and anti-inflammatory properties "as disclosed in

WO2004/062678.

Ry [ Rz ] Rs R4

| | Asiaticoside H | CH; | H | Glu-Glu-Rha

Madecassoside OH {CH; | H | Glu-Glu-Rha

OHCH; _ " Nermnoiosite—TGH CH, | Glu-Giu-Rha
Il | Asiatic Acid H |CH;}) H H
IV | Madecassic Acid | OH | CHs | H H

Aquaporins were discovered in 1988. These transmembrane proteins serve (o facilitate water
transport through the skin down osmotic gradients with low activation energy. Eieven aquaporins
have been identified in mammais to date. Aquaporin-3 (AQP-3) is unique in its structure (lowest
homology with other aquaporins) and its function (Ishibashi, K; Sasaki, §; Fushimi, K; Yamamoto,
T, Kuwahara, M; Marumo, F, The American Journal Of Physiology, 272 (2) 2, 1997, p. F235-
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F241). It is a glycerol and water transporter (aquaglyceroporin) regulated by p73 (Zheng, X; Chen,
X, FEBS Letters, Volume 489, Issue 1, January 26, 2001, Pages 4-7). During development of the
skin AQP-3 expression begins late in fetal life (Matsuzaki, T; Suzuki, T; Koyama, H; Tanaka, S;
Takata, K; The Journal Of Histochemistry And Cytochemistry: Official Joumal Of The
Histochemistry Society, 47, (10), 1999, p. 1275-1286). Aquaporins serve as water channels and
increase the permeability of membranes to water for as much as ten-fold. They are Yocated in basal
layers of epitheliums of numerous organs like kidney, lung or intestines (Takata K, Matzuaki T,
Tajika Y, Prog Histem Cytochem 2004 (39) 1-835). Especially in the skin AQP-3 is located in
keratinocytes (Sougrat R, Morand M, Gondran C, J Invest Dermatol 2002 (} 18) 678-85). The
abundance of basolateral AQP-3 in epithelial tissue and its expression in many non-epithelial cells
suggest that this aquaglyceroprotein is a major participant in osmolyte homcostasis in the hyman
body and plays an important role in the hydration of the skin (Mobasheri, A; Wray, S; Marples, D,
I Mol Histol, (36), 1-2,2005, p. 1-14).

Several studies on mice deficient in AQP-3 demonstrate more directly the influence of AQP-3 for
the state and functionality of the skin. According to Hara at al. (Hara, Mariko; Ma, Ronghﬁi;
Verkman AS, J of Biol Chem 277, 2002, (48), p 46616-46621) SHK1 mice have dry skin with
reduced stratum corneum hydration, decreased elasticity and impaired functionality. Sougrat et al.

propose AQP-3 as a water-clamp intended for improving the hydration of the epidermis below the

stratum corneum (Sougrat R; Morand M; Gondran C; Barre, O; Gobin R; Bonte F; Dumas M;

Verbavatz JM, J of Investigative Dermatology, 118 (4), 2002, 678-685). In a more recent study
Hara et al. (Hara-Chikuma, Mariko; Verkman, A S, Biology Of The Cell / Under The Auspices Of
The European Cell Biology Organization, (97), 7, 2005, p. 479-486) suggest that the glycerol
rather than the water transporting function of AQP3 is important in skin physiology as the glycerol
content of AQP-3 deficient mice is only reduced in the stratum corneum and in the epidermis.
Accordingly the dry and relatively inclastic skin in AQP-3 null mice is probably related to the
humectant properties of glycerol and ihe.impuircd stratum comeum repair due to impaired

epidermal biosynthetic function.

Moreover AQP-3 is implicated in the triglyceride content of the epidermis and contributcs partially
to the lipid composition of the stratum corneun and ceramides. The water and associated transfer
of clectrolytes is beneficial for cells communication, reparation and dmihage..’l'herefore AQP-3
regulating factors are helpful for the treatment of skin diseases associated with altered skin, water

content, lipidic disorders and cells communication dysfunctions (WO 2001!37799).

Functionality of the epidermis can also be altered by an impairment of the stratum corneum

organization and more generally by a poor differentiation of keratinocytes leading to a decrease of

z &
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the skin barrier function. Genetic or chronic deficiencies on ceramides, (pro-)filaggrin, Natural
Moisturizing Factor, Transglutaminase etc. can be origins for a poor differentiation and a deficient

maturation of keratinocytes.

Filaggrin in particular is important in the organization of lamellar corneocytes and consequently in

the maintenance of skin water content and/or of the biological and physical skin integrity.’

Filaggrin is a basic, histidine-rich protein synthesized by cells of keratinizing epithelia that support
major physiological functions in epidermis. Its protein precursor profilaggrin constitutes a major
component of keratohyalin granules in the epidermal granular layer (Kanitakis J, Ramire'z-Bosca
A, Reano A, Viac J, Roche P, Thivolet J. Virchows Arch A Pathol Anat Histopathol. 1988, 412(4),
375-82). Obtained by dcphosphoryhlion of profilaggrin, the filaggrin filament-associated protein
interacts with keratin to aggregate it in the stratum corneum of mammalian epiderinis during the
terminal differentiation of keratinocytes into corneocytes. It therefore plays a role in the
organization of lamellar corneocytes and the cells cohesion, stratum corneum resistance and

flexibility as well as in epidermal barrier function.

Another example for epidermal functionality key compounds concerns transghrtaminases, which

play in important role in mature keratinocytes. Transglutaminases (TGM}) are a widely distributed

group of calcium-dependent cnzymes that catalyse formation of covalent isopeptide bonds, the

obtained cross-linked products arc highly resistant to mechanical challenge and proteolytic
degradation (Biochem J, 368, 2002, 377-96). Four out of the nine TGM discovered to date arc
expressed in the epidernis. These cnzymes have been shown io be expressed maximally in the
upper spinous and granular cells of the epidermis (Cell, 40, 1985, 685-695; Differentiation, 33,
1986,130-141).

TGM are particularly essential in the terminal differentiation of the epidermis, where they heavily

cross-link kerating and a range of differentiation-specific structura! proteins (such as involucrin,

loricrin, etc.), in the formation of the cornified cell envelope in the biogenesis of the stratum

comeum {Bioessays, 24, 2002, 789-800; J. Cell Sc, 95, 1990, 631-638). Mutations of TGM and
their substrates cause severe skin diseases: for example, dysfunction of TGM-1 have been shown
to cause lamellar ichtyosis, a disease characterized by excessive scaling and shedding of the outer
epidermis (Am. J. Hum.Genet., 77, 2005, 907-917; Nat Rev Mol Cell Biol, 6, 2005, 328-340).

Z 3
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The present invention relates to compounds from Centella asiatica selected from the group
consisting of madecassoside, terminoloside, asiaticoside, madecassic acid and asiatic acid for

improving the differentiation of keratinocytes and for enhancing the epidermal functionality.

Subject of the present invention is the use of at least one compound selected from the group
consisting of madecassoside, terminoloside, asiaticoside, madecassic acid and asiatic acid for
improving the differentiation of keratinocytes and for enhancing the epidermal functionality thanks

to AQP-3, filaggrin and/or transglutaminase activation .

The active compounds according to the invention are }nadecassoside, terminoloside, asiaticoside,
madecassic acid and asiatic acid and can be found e.g. in the plant Centella asiatica (e.g. from
Madagascar), Extracts containing the active compounds of the present invention can be obtained
e.g. by extraction of Centella asiatica as described in W02004/062678. The extracts of Centella
asiatica can comprise different pentacyclic triterpenes such as asiatic acid, asiaticoside, madecassic
acid, madecassoside and/or termincloside. The active compounds can be isolated from the extracts
of Centclla asiatica as described in WO2004/062678. The compounds of the present invention can
be used as a single isolated substance or in combination with one or more other compounds of the

invention.

Subject of the present invention is also the use of a plant extract, preferably a plant extract of

Centclla asiatica, comprising at least one of the active compounds.

Preference is given to a plant extract containing madecassoside and terminoloside and optionally
asiaticoside with an amount of more than 75%, preferably more than 85% by weight of the total
plant extract. Other impuritics can be e.g fatty acids. The ratio asiaticoside: (madacasso-
side+terminoloside) can be from 5:95 up to 25:75. The ratio of madecassoside and terminoloside

can be from 30:70 up to 70:30, preferably 40:60 up to 60:40 by weight.

The solvent of the mixture is preferably a mixture of water and alcohol e.g. ethanol. The ratio of

the volume between water and alcohol can be from 50:50 up to 90:10, preferably 75:25.

Preference is given to a mixture of madecassoside and terminoloside. The rativ of madecassoside
and terminoloside can be from 30:70 up to 70:30, more preferably 40:60 up to 60:40 by weight.
The purity of the mixture is preferably greater than 95% relative to the total weight of the mixture.

More preferably the mixture contains no or only in trace amounts of asiaticoside.

Compounds, mixtures and extracts of the present invention can be administered in any form by any
effective route, including, e.g., oral, parenteral, enteral, intravenous, intraperitoneal, topical,

transdermat (e.g., using any standard patch), ophthalmic, nasally, local, non-oral, such as aerosol,
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inhalation, subcutaneous, intramuscular, buccal, sublingual, rectal, vaginal, intra-arterial, and
intrathecal, etc. They can be administercd alone, or in combination with any ingredient(s), active

or inactive. Preference is given to a topical administration.

Compounds, mixtures and extracts of the present invention can be converted in a known manner
into the usual formulations such as cosmetic or pharmaceufical compositions or compositions used
. s food supplement. These may be liquid or solid formulations ¢.g. without limitation normal and
enteric coated tablets, capsules, pills, powders, granules, elixirs, tinctures, solution, suspensions,
suppositories, syrups, solid and liquid aerosols, emulsions, pastes, creams, ointments, milks, gels,

salves, serums, foams, shampoos, sticks or lotions.

Preference is given 1o a cosmetic composition in a form of an aqueous solution, a white or colored

cream, ointment, milk, gel, salve, serum, foam, shampoo, stick, cream, paste, or lotion.

Compounds, mixtures and extracts of the present invention can be further combined with any other
suitable additive or pharmaceutically acceptable carrier. Such additives include any of the
substances already mentioned, as well as any of those used conventionally, such as those described
in Remington: The Science and Practice of Pharmacy (Gennaro and Gennaro, eds, 20th edition,

Lippincott Williams & Wilkins, 2000); Theory and Practice of Industrial Pharmacy (Lachman et

al,, eds., 3rd edition, Lippincott Williams & Wilkins, 1986); Encyclopedia of Pharmaceutical

Technology (Swarbrick and Boylan, eds., 2nd edition, Marcel Dekker, 2002). These can be
referred to herein as “pharmaceutically or cosmetically acceptable carriers” to indicate they are

combined with the active drug and can be administered safely to a subject for therapeutic purposes.

The dosage of the compounds, mixtures and extracts of the present invention can be selected with
reference to the other and/or the type of disease and/or the disease status in order to provide the
desired therapeutic activity. These amounts can be determined routinely for a particular patient,
where various parameters are utilized to select the appropriate dosage (e.g., type of disease, age of

patient, discase status, patient health, weight, etc.), or the amounts can be relatively standard.

The amount of the administered active ingredient can vary widely according to such considerations
as the particular compound and dosage unit employed, the mode and time of administration, the
period of treatment, the age, scx, and general condition of the patient treated, the nature and extent
of the condition treated, the rate of drug metabolism and excretion, the potential drug combinations

and drug-drug interactions, and the like.



10

15

20

25

30

WO 2007/054211 6 PCT/EP2006/010355
Preference is given to a composition comprising the active compounds, mixtures and extracts of
the preseat invention in an amount of from 0.005% up to 10%, preferably 0.01 up to 5%, more

preferably 0.1% up to 3% by weight of the total composition,

The pharmaceutical or cosmetic composition according to the invention is administered one or
more, preferably up to three, more preferably up to two times per day. Preference is given to a

topical administration.

Nevertheless, it may in some cases be advantageous to deviatc from the amounts specified,
depending on body weight, individual behaviour toward the active ingredient, type of preparation
and time or interval over which thc administration is effected. For instance, less than the
aforementioned minimum amounts may be sufficient in some cases, while the upper limit specified
has to be exceeded in other cases. In the case of administration of relatively large amounts, it may

be advisable to divide these into several individual doses over the day.

Administration of the compounds, mixturcs or extracts of the present invention can increase the
expression of AQP-3 in the epidermis, preferabiy in the living layers (basal keratinocytes, stratum
granulosum & spinosum), the expression of filaggrin and/or of transglutaminase. Therefore
compounds, mixtures or extracts of the present invention can be used for any disease or disorder
associated with a deficiency of AQP-3, filaggrin and/or transglutaminase expression. When the
compounds, mixtures or extracts of the present invention are administered e.g. the hydration of the
skin, preferably-hydration of the epidermis below the stratum comeum, can be maintained or
improved. Also the clasticity and/or epidermal resistance of the skin can be maintained or restored.
The lamellar organization of corncocytes can be improved and the cahesion of stratum corncum,
epidermal barrier function and/or skin impermeability can be increased. Epidermal dehydration
can be prevented and the regeneration of the protective lipid film of the skin can be supported. The
electrolyte and water transfer of the skin can be improved. Osmolytic homeostatis can be activated
and/or regenerated. The epidermal detoxification, the communication of keratinocytes and/or the
reparation of the membrane of keratinocytes can be improved. Furthermore the drainage of

keratinocytes can be enhanced,

Compounds, mixtures and extracls of the present invention can be used for improving the
differentiation of keratinocytes, for enhancing the epidermal functionality and/or fo.r treating or
preventing of skin diseases or skin disorders such as epithelial lesions, atrophy, ulceration,
hyperplasia, dysplasia, cutancous squamous lesions, dry skin, dry atopic dermatitis, ichtyosic skins

or atopic pytiriasis,

26
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Compounds, mixtures and extracts of the present invention can also be used for the treatment

and/or prevention of abnormalities of epidermal maturation and/or keratinisation.

Preferably compounds, mixtures and extracts of the present invention are used for activating AQP-
3 e.g. in different epidermal layers. Therefore the transfer of water, water-soluble compounds such
as electrolytes or neutral solutes, and/or the transfer of glycerol can be increased which result in
activation or regeneration of osmolyte homeostasis, enhancement of the keratinocytes drainage and
so improvement of the subsequent cell detoxification, keratinocytes membrane reparation and
lipidic disorders trcatment, improvement of the keratinocytes communication (between ceils and
between epidernis on the one hand and the Epidermal Dermal Junction or the dermis on the other
hand). '

Preferably compounds, mixtures and extracts of the present iﬁvemiori are used for activating
filaggrin whereby the activity on the differentiation of keratinocytes is affected. Therefore
abnormalities of epidermal maturation and/or kcratinisation can be treated, cohesion of stratum
corneum (corneocytes lamellar organization), the cpidermal barrier function and/or skin
impermeability is increased, epidermal dehydration can be prevented, and the epidermal

clasticity/flexibility and resistance is improved.

Preferably c_ompounds,'mixtures and extracts of the present invention are used for activating
transglutaminase whereby the activity on the maturation of keratinocytes is affected. Therefore
abnormalities of epidermal maturation and/or keratinisation can be treated, cohesion of stratum
corneum (cormeocytes lamellar organization), the cpidermal barrier function and/or skin

impermeability is increased and the epidermal resistance is improved.

27"
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Examples:

Example 1: Evaluation of keratingcytes AQP-3 expression

Biopsies from abdominal piastic surgery (41-year-old woman) are used in this ex vivo experiment.

They are cultured in a specific survival explants medium: BEM (BIO-EC’s Explants Medium).

4 mg of a formulation containing 3% of a mixture of madecassoside and terminoloside is applied
versus a control formulation (only excipient without active compounds) at the following days: DG,
D1, D2, D3 and DA.

Histological studics are performed at the following after 0 h, 3 h, 24 h and 5 days.

After dehydration and paraffin impregnation, explants are fixed with Bouin’s solution. They are

then cut and stained by Masson's trichome stajn.

Flurorescent immunomarking: Aquaporin-3 (AQP-3) is marked on frozen cryostat cut tissues with
anti-AQP3 from Chemicon (polyclunal ref AB3276) with a biotin/streptavidin system and revealed
by FITC. Observations arc done by electronic microscope and quantification by image analysis.

They are quantified as followed:

Observations of the expression of AQP 3 in the epidermic layers
time Oh 3h 24h - -t 5days

Stratum corncum basis

Control

Excipicnt

Excipient + 3% mixture Iy

.
ba: T

Basal poles of basal keratinocytes

Control 0 @%}.ﬁ?&ﬁ BERY
iyttt 2

Excipient

Excipient + 3% mixture 0 4 4

Absent: 0; weak:1, very moderate; 2, moderate:3, clear: 4, very clear: 5, high:6

At 0 h, the AQP-3 expression is clearly visible in membranes (regular, pericellular presence). It is
absent at the base of the stratum corneum, clear-cut in the epidermal upper layers, moderate in the
basal layer and absent in the basal pole of basal keratinocytes (usuaily AQP-3 lacking area).

A time-dependent phenomenon is observed for the increase of AQP-3 expression in epidermis by
administration of the mixture: AQP-3 is more clearly visualized after 3h, and even more afier 24h.

After 5 days an important development of the protein channels is observed at the basal pole of the

-

24
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basal keratinocytes, This particular location of AQP-3 is likely a favourable factor for the
dermoepidermal communication, especially for the heme originally from vascularization, which is

a known differentiation inductor.

Quantification of the expression of AQP 3 in the epidermic layers

Percentage of the surface occupied by the aquaporin 3 at day 5

L In the basal pole of the
In the living epidermis
basal keratinocytes

Average Deviation Average Deviation

Excipient 429 1,9 3 1,8

Excipient + 3% mixture 56,9 3 449 3,7

On day 5 and by comparison tu the excipient, the formulation containing 3% of a mixture
Madecassoside - Terminoioside significantly increases the AQP-3 coatent by 33% in the living

epidermis and by 44% in the basal pole of the basal keratinocytes layer.

’

Example 2;: Evaluation of keratinocytes filaggrin synthesis

Biapsies from abdominal plastic surgery (41-year-old woman) are used in this ex vivo experiment.

They are cultured in a specific survival explants medium: BEM (BIO-EC’s Explants Medium).

4 mg of a formulation containing 3% of a mixture of madecassoside and terminoloside is applied
versus a contrel fermulation (only excipients without active compounds) at the following days:

Do, D1, D2, D3 and D4.
Histological studies are performed after 0 h, 3 h and 24 h.

After dehydration and paraffin impregnation, explants are fixed with Bouin’s solution. They are

then cut and stained by Masson’s trichome stain.

Fluorescent immunomarking: Filaggrin is marked on frozen cryostal cut tissues with anti-filaggrin
from BTI Cliniscience (clone OKTB] ref BT 576) with a biotin/streptavidin system and revealed

by FITC. Observations are done by electronic microscope and quantification by image analysis.

Observations of the expression of AQP 3 in the epidermic layers

2.9
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At 0 h filaggrin is normally expressed at the stratum comeum basis. After 3 h an increased
expression is observed. Afier 24 h an.increased fluorescence is observed in a greater number of

cells layers (marking present in 9 to 10 layers from the stratum corneum basis).

The cohesion of the stratum corneum stratification is improved due to filaggrin. Its increased
concentration in the upper granular layer leads to an enhancement of the organization and physical
quality in the stratum corneum (apoptotic regulation) and a strengthening of the hydric affinity

following its hydrolysis. Thercfore the anti-dryness activity can be improved.
Quantification of the expression of filaggrin in the epidermic layers

Percentage of the surface occupied by filaggrin in the epidermis at after 24h

t=0h t=24h
Avcrage Deviation Average Deviation
Blank 9,8 14
Excipient 5,9 1,8
Excipient + 3% mixture 9.4 1,7

On day | and by comparison to the excipient, the formulation containing 3% of a mixture

Madecassoside - Terminoloside significantly increases the filaggrin content of epidermis by 59%.

Example 3: Evaluation of keratinocyies transglutaminase synthesis

Biopsies from abdominal plastic surgery (41-year-old woman) are used in this ex vivo experiment.

They are cultured in a specific survival explants medium: BEM (BIO-EC’s Explants Medium).

4 mg of a formulation containing 3% of a mixture of madecassoside and termineloside is applied

versus a contro! formulation (only excipients without active compounds) at the following days:
D0, D1, D2, D3 and D4.

Histological studies are performed after 0 b, 3 h and 24 h.

After dehydration and paraffin impregnation, explants are fixed with Bouin's solution. They are

* then cut and stained by Masson’s trichome stain.

Fluorescent immunomarking: Transglutaminase is marked on frozen cryostat cut tissues with anti-

membrane transglutaminase from Harbor Bio-products (MAB Clone B.Cl1) with a

;0
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biotin/streptavidin system and revealed by FITC. Observations arc done by electronic microscope

and quantification by image analysis.
Observations of the expression of transglutaminase in the epidermic layers

On day0, the transglutaminase expression is light and irregular.
After 24 hours, the immunostaining is clear on explants receiving 3% of the

Madecassoside/Terminoloside blend. It is clearly lighter on thoses receiving the excipient.

Quantification of the expression of transglutaminase in the epidermic layers

Percentage of the surface occupied by transglutaminase in the epidermis after 24h

t=0h t=24h

Average Deviation Average Deviation

Blank 0,73 0,51
Excipient 0,02 0,02
Excipient + 3% mixture 0,20 0,14

On day 1 and by comparison to the excipient, the formulation containing 3% of a mixture

Madecassoside - Terminoloside moderately but significantly increases the transglutaminase.

Example 4: Typical composition of a cream

Cream i:

Ingredients (INCI, w/w%): 1.0% of active compound (e.g. mixture of madecassoside and
terminoloside, or extract of Centella asiatica according to the invention), 1.5% of beheneth-10,
1.5% of beheneth-25, 5.0% of dycaprylyl carbonate, 5.0% of hexyl laurate, 5.0% of
isohexadecane, 5.0% of cetearyl isononaoate, 1.0% of dimethicone, 2.0% of behcnyl alcohol, 2.0%
of hydrogenated vegetable glycerides, 0.5% of phenoxyethanol and parabens, 0.5% of tocopherol
acetate, 3.0% of glycerol, 2.0% butylenes glycol, 0.1% of xanthan gum, 0.2% of carbomer and
water (gs 100).

Cream 2.

3f
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Ingredients (INCI, w/w%): 1.0% of aclive compound (e.g. mixture of madecassoside and

terminoloside, or cxtract of Centella asiatica according to the invention), 5.0% of cetearyl

glucoside and ceteary! alcohol, 5.0% of caprylic/capric triglyceride, 5.0% of squalane, 3.0% of

cetearyl isononaoate, 2.0% of dimethicone crosspolymer, 1.5% of stearyl alcohol, 5,0% of

dycaprylyl carbonate, 0.1% parabens, 0.5% of phenoxycthanol and parabens, 2.0% of glycerol,

0.3% of carbomer, 2.0% of PEG 32, 0.2% of xanthan gum, 2.0% of aluminium starch octenyl

succinate and water (qs 100):
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What is claimed is:

Use of at least one compound from Centella asiatica selected from the group consisting of
madecassoside, terminoloside, asiaticoside, madecassic acid and asiatic acid for the

manufacture of a composition for activating AQP-3, filaggrin and/or transglutaminase.

Use of claim | for improving the differentiation of keratinocytes and/or for enhancing the

epiderma! functionality.

Use of any of claims 1 or 2 for the treatment and/or preventiun of abnormalities of

epidermal maturation and/or keratinisation.

Use of any of claims 1 or 2 for the treatment of abnormalities.of epidermal maturation

and/or keratinisation.

Use of any of ¢laims 1 or 2 for increasing the cohesion of stratum corngum, the epidermal

barrier function and/or skin impenmeability.
Use of any of claims | or 2 for preventing of epidermal dehydration.

Use of any of claims 1 or 2 for improving the epidermal elasticity/flexibility and

resistance.

Use of any of claims 1 or 2 for increasing the transfer of water, water-soluble compounds

andfor glycerol,

Use of any of claims 1 or 2.for activation or rcgencration of osmolyte homeostasis,
enhancement of the keralinocytes drainage and so improvement of the subsequent cell
detoxification, keratinocytes membrane reparation and lipidic disorders treatment,

improvement of the keratinocytes communication.

Use of any of claims 1 or 2 for treating or preventing of skin diseases or skin disorders
such as epithelial lesions, atrophy, ulceration, hyperplasia, dysplasia, cutaneous squamous

lesions, dry skin, dry atopic dermatitis, ichtyosic skins or atopic pytiriasis.
Use of any of claims 1 to 10 of a mixture comprising madecassoside and terminoloside.

Usc of claim 11 wherein the ratio between madecassoside and terminoloside is from 30:70
up to 70:30 by weight.

33
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Use of any of claims | to 12 of a plant extract comprising least one compound selected
from the group censisting of madecassoside, termineloside, asiaticoside, madecassic acid

and asiatic acid.
Use of claim 13 wherein the plant extract is an extract of Centella asiatica.

Use of any of claims 13 to 14 wherein the plant extract contains a mixture of
madecassoside and terminoloside in an amount of more than 75% by weight of the total

extract.

Use of any of claims 13 to 15 wherein the solvent of the extract is a mixture of waler and

ethanol.

3Ur
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USO DE COMPUESTOS DE CENTELLA ASIATICA

La presente invencion se refiere al uso de compuestos de Centella
asiatica en cosméticos, farmacos y suplementos alimentarios para mejorar la
diferenciacion de los queratinocitos y para potenciar |a funcién epidérmica.

La Centella asiatica, también conocida como Violette marronile (Isla
Reunién), como Gotu Kola o como Indian pennywort (India), o como Centella
repanda (America del Norte) y como Talapetraké (Madagascar), es una hierba
polimorfa y pertenece a la familia de las Umbelliferas (Apiaceae), en particular
a la subfamilia Hydrocotyle que crece en regicnes de humedad pantropical y
sombrias a una altitud ideal de 600 a 1.200 m. La Centelfa asiatica incluye tres
variedades denominadas Typica, Abysinica y Floridana. Se conoce y se usa
por sus propiedades curativas, sedantes, analgésicas, antidepresivas,
antivirales y antimicrobianas. La actividad biolégica es conferida por las
moleculas activas de la serie de los triterpenos tales como Asiaticésido {n,
Madecasosido (en sus 2 formas isoméricas: madecassdsido en si y
terminoldsido) (I1). acido asiatico (1) y acido madecasico (IV). Contribuyen a la
defensa natural de las plantas contra agresiones ambientales gracias a las
propiedades antibacterianas de las geninas (lll, IV), que se obtiénen mediante
hidrolisis a partir de la forma de reserva heterosidica (1, ).

Los extractos que contienen estos compuestos se usan en la industria
farmacéutica y cosmética en el cuidado de la piel y en enfermedades
epiteliales, respectivamente para tratar heridas, cicatrices e insuficiencia
venosa y para la restauracién de la dermis y propiedades antiinflamatorias tal

como se describe en el documento WO2004/062678.
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Las acuaporinas se descubrieron en 1988. Estas proteinas
transmembrana sirven para facilitar el transporte de ag.ua a traves de la piel por
gradientes osmoticos con una energia de activacion baja. Se han identificado
once acuaporinas en mamiferos hasta la fécha. La acuaporina-3 (AQP-3) tiene
una estructura (menor homologia con otras acuaporinas) y funcién Unicas
(Ishibashi, K; Sasaki, S; Fushimi, K; Yamamoto, T, Kuwahara, M. Marumo, F,
The American Journal of Physiology, 272 (2) 2, 1997, paginas F235-F241). Es
un- transportador de glicerol y agua (acuagliceroporina) regulada por p73
(Zheng, X; Chen, X, FEBS Letters, Volumen 489, Numero 1, 26 de enero de
2001, paginas 4-7). Durante el desarrollo de la piel, la expresion de AQP-3
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comienza de forma tardia en la vida fetal (Matsuzaki, T; Suzuki, T; Koyama, H;
Tanaka, S; Takata, K, The Journal of Histochemistry and Cytochemistry:
Official Journal of The Histochemistry Society, 47, (10), 1999, paginas 1275-

. 1286). Las acuaporinas sirven de canales de agua y aumentan la

permeabilidad de las membranas al agua hasta diez veces. Estan localizadas
en las capas basales del epitelio de numerosos érganos tales como el rifion, el
pulmén o los intestinos (Takata K, Matzuaki T, Tajika Y, Prog ‘Histem Cytochem
2004 (39) 1-835). Especialmente en la piel, la AQP-3 esta localizada en los
queratinocitos (Sougrat R, Morand M, Gondran C, J Invest Dermatol 2002 (118)

678-85). La abundancia de AQP-3 basolateral en el tejido epitelial y su-

expresibn en muchas células no epiteliales sugiere que esta
acuagliceroproteina participa con un papel principal en la homeostasis de
osmolitos en-el cuerpo humano y desempefa un papel importante en la
hidratacién de la piel (Mobasheri, A, Wray, S; Marples, D, J Mol Histol, (36), 1-
2, 2005, paginas 1-14).

Diversos estudios en ratones deficientes en AQP-3 demuestran mas
directamente la influencia de AQP-3 éobre el estado y funcion de la piel. De
acuerdo con Hara y cols. (Ham, Mariko; Ma, Ronghui; Verkman AS, J of Biol
Chem 277, 2002, (48), paginas 46616-46621) los ratones SHK1 tienen la piel
seca con una menor hidratacion del estrato corneo, menor elasticidad y funcién
deficiente. Sougrat y cols. proponen que AQP-3 es una trampa de agua con la
funcién de mejorar la hidratacion de la epidermis bajo el estrato corneo
(Sougrat R; Morand M; Gondran C; Barre, 0; Gobin R; Bonte F, Dumas M,
Verbavatz JM, J of Investigative Dermatology. 118 (4), 2002, 618-685). En un

estudio mas reciente Hara y cols. (Hara-Chikuma, Mariko; Verkman, A S, .

4o
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Biology of The Celll Under The Auspices of The European Cell Biology
Organization, (97}, 7, 2005, paginas 479-486) sugieren qué es la funcion de
transporte del glicerol y no el agua de AQP3 la que es importante en la
fisiologia de la piel ya que el contenido en glicerol de los ratones deficientes en
AQP-3 solo estd reducido en el estrato cérneo y en la epidermis. Por
consiguiente la piel seca y relativamente inelastica de los ratones con AQP-3
anulado probablemente esta relacionada con las propiedades humectantes del
glicerol y la deficiente reparacion del estrato corneo debida una funcién
biosintética epidérmica deficiente.

Ademas, AQP-3 estd implicada en el contenide en triglicéridos de la
epidermis- y contribuye parciaimente a la composicion lipidica del estrato
corneo y las ceramidas. E| agua y la transferencia asociada de electrolitos son
beneficiosas para la comunicacioén, reparacién y drenaje de las células. Por lo
tanto, los factores que regulan AQP-3 son de utilidad para el tratémiento de
enfermedades de la piel asociadas a alteracién de la piel, contenido en agua,
trastornos lipidicos y disfunciones de la comunicacién celular (documento WO
2001/37799).

La funcién de la epidermis también puede verse alterada por una
deficiencia en la organizacion del estrato cérneo y de forma mas general por
una deficiente diferenciacién de los queratinocitos que provoca un declive en la

funcién de barrera de la piel. El déficit genético o crénico de ceramidas (pro-

- Yfilagrina, factor humectante natural, transglutaminasa, etc. puede ser el origen

de una deficiente diferenciacion y una deficiente maduracién de los
queratinocitos.

La filagrina en particular es importante en la organizacién de los
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corneocitos laminares y en consecuencia en el mantenimiento del contenido en
agua de la piel y/o de la integridad biolégica y fisica de la piel. La filagrina es
una proteina basica, rica en histidina que sintetizan las células del epitelio
queratinizador que soporta las principales funciones fisiolégicas de la
epidermis. Su proteina precursora profilagrina constituye un componente
principal de los granulos de queratohialina de la capa granular epidérmica
{(Kanitakis J, Ramirez-Bosca A, Reano A, Viac J, Roche P, Thivolet J. Virchows
Arch A Pathol Anat Histopathol. 1988, 41‘2(4), 375-82). Obtenida mediante
desfosforilacion de la profilagrina, 1a proteina asociada a los filamentos de
filagrina interactua con la queratina agregandose en el estrato corneo de la
epidermis de mamifero durante la diferenciacion final de los queratinocitos en
corneocitos. ‘Por lo tanto, desempefa un pape! en la.organizacidon de los
corneocitos laminares y la cohesion celular, resistencia del estrato cérneo y
fiexibilidad asi como su funcion de barrera epidérmica.

Otro ejemplo de compuestos clave para la funcion epidérmica se refiere
a las transglutaminasas, que desempefian un papel importante en los
queratinocitos maduros. Las transglutaminasas (TGM) son un grupo de amplia
distribucién de las enzimas dependientes de calcio que catalizan la formacion
de enlaces isopeptidicos covalentes, los productos reticulados obtenidos son
muy resistentes a la agresidon mecanica y a la degradacién proteolitica
(Biochem J, 368, 2002, 377-96). Cuatro de las nueve TGM descubiertas hasta
la fecha se expresan en la epidermis. Se ha demostrado qu.e estas enzimas se
expresan de forma méxfma en las células espinosas y granulares de la
epidermis (Cell, 40, 1985, 685-695; Differentiation, 33, 1986,130-141).

Las TGM son particularmente esenciales en |a diferenciacion final de la
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epidermis, donde se reticulan fuertemente con las queratinas y una varied?d de
proteinas estructurales especificas para la diferenciacion (ta|es como
involucrina, loricrina, etc.), en la formacion de 1a cubierta celular cornificada en
la biogénesis del estrato cérneo (Bioesays, 24, 2002, 789-800; J. Cell Sci, 95,
1990, 631-638). Las mutaciones de TGM y sus sustratos provocan graves
enfermedades de la piel. por ejemplo, se ha d.emostrado- que la disfuncién de
TGM-1 provoca ictiosis laminar, una enfermedad caracterizada por una
formacion excesiva de escamas y descamacion de la epidermis mas externa
(Am. J. Hum. Genet., 77, 2005, 907-917; Nat Rev Mol Cell Biol, 6, 2005, 328-
340).

La presente invencion se refiere a compuestos de Centella asiatica que
se seleccionan del grupo constituido por madecasoésido, terminolosido,
asiaticdsido, acido madecasico y acido asiatico para mejorar la diferenciacion
de queratinocitos y para potenciar la funcién epidérmica.

Objeto de la presente invencion es el uso de al menos un compuesto
que se selecciona del grupo constitvido por madecasosido, terminolosido,
asiaticésido, acido madecasico y acido asiatico para mejorar la ;iiferenciaciOn
de queratinocitos y para potenciar la funcion epidérmica gracias a la activaciéon
de AQP-3, filagrina y/o transglutaminasa.

Los compuestos activos de acuerdo con la invencion son madecasosido,

. terminoldsido, asiaticosido, acido madecasico y acido asiatico y pueden

encontrarse por ejemplo en la planta Centefla asiatica (por ejemplo de
Madagascar). Los extractos que contienen los compuestos activos de la
presente invencidon pueden obtenerse por ejemplo extrayendo Ceritella asiatica

tal como se describe en el documento WQ2004/062678. Los extractos de
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Centella as::atica pueden comprender diferentes triterpenos pentaciciicos tales
como acido asiatico, asiaticoésido, acido madecasico, madecasbsido y/o
terminoldsido. Los compuestos activos pueden aislarse a partir de los extractos
de Centelia asiaticé tal como se describe en el documento WO02004/062678.
Los compuestos de la presente invencién pueden usarse como una unica
sustancia aislada o combinados con otro u otros compuestos de la invencion.

Objeto de la presente invencidn es también. el uso de un extracto
vegetal, preferiblemente un extracto vegetal de Centella asiatica, que
comprende al menos uno de los compuestos activos.

Se otorga preferencia a un extracto vegetal que contiene madecasosido
y terminolosido y opcionalmente asiaiicésido con una cantidad de mas del
75%, preferiblemente mas del 85% en peso del extracto vegetal total. Otras
impurezas pueden ser por ejemplo acidos grasos. La proporcion entre
asiaticésido:(madecasosido+terminoldsido) puede ser de 5:95 hasta 25:75. La
proporcidn entre madecasésido y terminolosido puede ser de 30:70 hasta
70:30, preferiblemente 40:60 hasta 60:40 en peso.

El disolvente de la mezcla es preferiblemente una mezcla de agua y
alcohol por ejemplo etanol. La proporcion entre el volumen de agua y alcohol
puede ser de 50:50 hasta 90:10, preferiblemente 75:25.

Se otorga preferencia a una mezcla de madecasoésido y terminolésido.
La proporcién entre madecasosido y terminolésido puede ser de 30:70 hasta
70:30, mas breferiblemente 40:60 hasta 60:40 en peso. La pureza de la mezcla
es preferiblemente supertor al 95% relativa al peso total de ia mezcla. Mas
preferiblemente la mezcla no contiene asiaticésido o contiene Unicamente

cantidades traza.

¢¢
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Los compuéstos, mezclas y extractos de la presente invencién pueden
administrarse en éUanuier forma por cualquier via eficaz, que incluye, por
ejemplo, oral, parenteral, enteral, intravenosa, intraperitoneal, topica,
transdérmica (por ejemplo, usando cualguier parche estandar), oftalmica,
nasal, local, no oral, tal como aerosol, inhalacion, subcutanea, intramuscular,
bucal, sublingual, rectal, vaginal, intraarterial, e intratecal, etc. Pueden
administrarse solos o combinados con cualquier ingrediente(s), ébtivo(s) 0
inactivo(s). Se otorga preferencia a la administracién tépica.

Los compuestos, mezclas y extractos de la presente invencién pueden
convertirse de forma conocida en las formulaciones habituales tales como
composiciones cosmeticas o farmacéuticas o composiciones que se usan
como suplemento alimentario. Estas pueden ser formulaciones liquidas o
solidas por ejemplo sin limitacién comprimidos normales y con recubrimiento
gastroprotector, capsulas, pilddras, polvos, granulos, elixires, tinturas,
soluciones, suspensiones, supositorios, jarabes, aerosoles sdlidos y liquidos,
emulsiones, pastas, cremas, unglentos, leches, geles, balsamos, sueros,
espumas, champus, barras o lociones.

Se otorga preferencia a una composicién cosmética en forma de una
solucién acuosa, una crema, unglento, leche, gel, bélsamo, suero, espuma,
champd, barré. créma, pasta, o locion blancos o de color.

Los compuestos, mezclas y extractos de la presente invencion pueden
combinarse ademas con cualquier otro aditivo o vehiculo farmacéuticamente
aceptable adecuado. Dichos aditivos incluyen cualquiera de las suétancias ya
mencionadas, asi como cualquiera de las que se usan convencionalmente,

tales como las que se describen en Remington: The Science and Practice of

45



10

15

20

25

-9-

Pharmacy {(Gennaro y Gennaro, editores, 20? edicion, Lippincott Williams &

Wilkins, 2000); Theory and Practice of Industrial Pharmacy (Lachman y cols.,

editores., 3° edicion, Lippincott Williams & Wilkins, 1986); Encyclopedia of

Pharmaceutical Technology (Swarbrick y Boilan, editores., 22 edicién, Marcel

Dekker, 2002). Estos pueden denominarse en el presente 'documento
“vehiculos farmacéuticamente o cosméticamente aceptables” para indicér que
se combinan con él farmaco activo y que pueden administrarse de forma
segura a un sujeto con fines terapéuticos.

La dosis de los compuestos, hezclas o extractos de la presente
invencién puede seleccionarse con respecto al otro y/o al tipo de enfermedad
y/o el estado de enfermedad para proporciopar la actividad terapéutica
deseada. Estas cantidades pueden ser determinadas de form_a rutinaria para
un paciente particular, utilizando diversos parametros para seleccionar la dosis
apropiada (por ejemplo, tipo de enfermedad, edad del paciente, estado de
enfermedad, salud del paciente, peso, etc.), o las cantidades pueden ser
relativamente estandar.

La cantidad del ingrediente activo administrado puede variar
ampliamente de acuerdo éon consideraciones tales como el compuesto
particular y la unidad de adrﬁii‘:istracién que se emplee, el modo y tiempo de
administracién, el periodo de tratamiento, la edad, sexo y estado general del
paciente tratado, la naturaleza y extension de la afeccion tratéda, la velocidad
de metabolismo y excreciéon del fa&rmaco, las potenciales combinaciones de
farmacos y las interacciones entre farmacos y similares.

Se otorga preferencia a una compesicibn que comprende los

compuestos activos, mezclas y extractos de la presente invencion en una
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cantidad desde 0,005% hasta 10%, preferiblemente desde 0,01 hasta 5%, mas
preferiblemente desde 0,1% hasta 3% en peso de la composicién total.

La composicién farmacéutica o cosmética de acuerdo con la invéncic’m
se administra una o mas, preferiblemente hasta tres, mas preferiblemente

hasta dos veces al dia. Se otorga preferencia a la administracion tépica.

Sin embargo, en algunos casos puede ser ventajoso desviarse de las

cantidades especificadas, dependiendc del peso corporal, respuesta individual
al ingrediente activo, tipo de preparacién y tiempo o intervalo durante el cual se
realiza la administraciéon.  Por ejemplo, puede ser necesario usar las
cantidades inferiores a las minimas mencionadas anteriormente en algunos
casos mientras que, en ofros casos, debe superarse el limite superior
especificado. En el caso de la administracién de cantidades relativamente
grandes, puede ser recomendable dividirlas en diversas dosis individuales
durante el dia. _‘

La administracién de los compuestos, mezclas o extractos de la
presente invencidn puede aumentar la expresion de AQP-3 en la epidermis,
preferiblemente en las' capas vivas (queratinocitos basales, estrato granuloso y
espinoso), la expresion de filagrina y/o de transglutaminasa. Por lo tanto, las
mezclas o extractos de la presente invencién pueden usarse para cualquier
enfermedad o tratamiento asociado a un déficit en la expresién de AQP-3,
filagrina y/o transglutaminasa. Cuando los compuestos, mezclas o extractos de
la presente invencion se administran por ejemplo puede mantenerse o
mejorarse la hidratacion de la piel, preferiblemente 1a hidrataciéon de la
epidermis bajo el estrato cérneo. También puede mantenerse ¢ devolverse la

elasticidad y/o resistencia epidérmica de la piel. Puede mejorarse la

4
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organizacion jaminar de los corneocitos y puede aumentarse la cohesion del
estrato corneo, la funciéon de barrera de la epidermis y/o la impéf%eabilidad de
la piel. Puede prevenirse la deshidratacion de la epidermis y puede apoyarse la
regeneracion de la pelicula lipidica protectora de la piel. Puede mejorarse la
transferencia de electrolitos y agua de la piel. Puede activarse y/o regenerarse
la homeostasis osmolitica. Puede mejbrarse la desintoxicacion epidérmica, la
comunicacién de los queratinocitos y/o la reparacién de la rﬁembrana de
queratinocitos. Ademas, puede mejorarse el drenaje de |os queratinocitos.

Los compuestos, mezclas y extractos de la presente invencién pueden
usarse para mejorar la diferenciacion de los queratinocitos, para potenciar la
funcion epidérmica y/o para tratar o prevenir las enfermedades de la piel o

trastornos de la piel tales como lesiones epiteliales, atrofia, ulceracion,

hiperplasia, displasia, lesiones escamosas cutaneas, piel seca, dermatitis

atopica seca, pieles ictidsicas o pitiriasis atépica.

Los compuestos, mezclas y extractos de ia presente invenciéon también
pueden usarse para el tratamiento y/o prevencién de anormalidades de la
maduracién y/o dueratinizacidn de I.a epidermis.

Preferiblemente Ios‘- compuestos, mezclas y extractos de la* presente
invencién se usan para activar AQP-3 por ejemplo en diferentes céipas de la
epidermis. Por lo tanto, puede aumenfarse la transferencia de agua, de
compuestos solubles en agua tales como electrolites o solutos neutros, y/o |a
transferencia de glicerol lo que provoca la activacidon o regeneracion de la
homeostasis de osmolitos, potenciacion del drenaje de queratinocitos y asi la
mejora de la posterior desintoxicacion de las celulas, reparacion de la

membrana de los gqueratinocitos y el tratamiento de trastornos lipidicos, mejora
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de la comunicacién de los queratinocitos (entre células y entre la epidermis por
una parte y la unidn entre la dermis y la epidermis o la dermis por otra parte).

Preferiblemente los compuestos, mezclas y extractos de la presente
invencién se usan para activar filagrina, mediante lo cual se afecta a la
actividad scbre la diferehéiacién de los queratinocitos. Por lo tanto, pueden
tratarse anormalidades d.é' la maduracién epidérmica y/o de la queratinizacion,
se mejora la cohesion del estrato cérvneo (organizacion de las laminas de
corneocitos), |a funcién de barrera epidérmica y/o la impermeabilidad de la piel,
puede prevenirse la deshidratacion epidérmica, y se mejora la
elasticidad/flexibilidad y resistencia de la piel.

Preferiblemente los compuestos, mezclas y extractos de la presente
invencion se usan para activar transglutaminasa, mediante lo cual se afecta a
la actividad sobre la maduracién de los queratinocitos. Por lo tanto, pueden
tratarse anormalidades de la maduracion epidérmica y/o de la queratinizacion,
se mejora la cohesién del estrato cérneo (organizacidén de las laminas de
corneocitos), la funcidn de barrera epidérmica y/o la impermeabilidad de la piel
y se mejbra la elasticidad/flexibilidad y resistencia de la piel.

Ejemplos

Eiemplo |; Evaluacion de ia expresion de AQP-3 en los queratinocitos

Se usan biopsias de cirugia plastica abdominal (mujer de 41 afios de
edad) en este experimento ex vivo.. Se cultivan en un medio especial de
supervivencia de explantes especifico: BEM (Medio de explante de BIO-EC).

Se aplican 4 mg de una formulacién que contiene 3% de una mezcla de
madecas6sido y terminolésido y se compara con una formulacion de control

(s6lo excipiente sin compuestos activos) los siguientes dias: DO, D1, D_2, D3y

49
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Los estudios histologicos se realizan después de O horas, 3 horas, 24

horas y 5 dias.

Después de la deshidratacion e impregnacién en parafina, se fijan los

explantes con solucion de Bouin. Se cortan y se tifen mediante la tincion

tricromatica de Mason.

Inmunomarcado flurorescente: la acuaporina-3 (AQP-3) se marca en

tejidos cortados en criostat congelados con un anticuerpo contra AéPa de

Chemicon (policlonal ref AB3276) con un sistema de biotina/estreptavidina y se

revela mediante FITC. Las observaciones se realizan mediante microscopio

electrénico y la cuantificacion mediante analisis de imagenes. Se cuantifican de

la forma siguiente:

Observaciones de la expresion de AQP 3 en las capas de la epidermis

Tiempo Oh 3h 24 h 5 dias
Base del estrato corneo

Control 0

Excipiente 0 0 3
Excipiente + mezcla al 3% 0 1 4

Agrupaciones basales de queratinocitos basales

Control 0

Excipiente 0 0 3
Excipiente + mezcla al 3% 0 4 4

Ausente: 0; débil: |, muy moderada: 2, moderada:3, obvia: 4,

muy obvia:

SO



15

-14-

5, elevada:6

A 0 h, la expresién de AQP-3 es claramente vis{ble en las membranas
(presencia regular, pericelular). Esté ausente en la base del estrato cérneo, es
obvia en las capas superiores de la epidermis, moderada en la capa basal y
estd ausente de la agrupacién basal de queratinocitos basales (habitualhente
uﬁ area que carece de AQP-3). ,

Se observa un fendmeno dependiente del tiempo de aumento de la
expresion de AQP-3 en la epidermis por la administracion de la mezcla: AQP-3
se visualiza de forma mas obvia después de 3 h, e incluso mas despues de 24
h. Después de 5 dia§§ se observa un importante desarrolld de los canales
proteinicos en la agrﬁpacién basal de -los queratinocitos basales. Esta
localizacién partiéular de AQP-3 probéblemente es un faptor favorable para la
comunicacion dermoepidérmica, especialmente para el hemo ‘originan'o de la
vascularizacién, que' es un conocido inductor de la diferenciacion.

Cuantificacion de la expresién de AQP-3 en las capas epidérmicas

Porcentaje de la superficie ocupado por la acuaporina 3 el dia 5

En la epidermis viva Enla agrupacidén basal de los

queratinocitos basales

Media - Desviacion 'Media Desviacion
Excipiente 42.9 19 5K 18
Excipiente + '

56,9 3,1 44 9 3,7
Lmezcla al 3%

El dia 5 y comparando con el excipiente, la formulacién que contiene 3%

b)
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de una mezcla de Madecasésido y Terminolésido aumenta significativamente
el contenido en AQP-3 en un 33% en la epidermis viva y en un 44% en la capa
de agrupacion basal de los queratinocitos basales.

Ejemplo 2. Evaluacion de la sinfesis de filagrina por los queratinocitos

Se usan biopsias de cirugia p'astica abdominal (mujer de 41 afos de
edad) en este experimento ex vivo. Sé cultivan en un medio especial de
supervivencia de explantes especifico: BEM (Medio de explante de BIO-EC).

Se aplican 4 mg de una formulacién gue contiene 3% de una mezcla de
madecasosido y terminolésido y se compara con una formulacién de control
(sélo excipientes sin compuestos activos) i0s siguientes dias: DO, D1, D2, D3 y
D4.

Los estudios histologicos se realizan después de O horas, 3 horas y 24
horas.

Después de la deshidratacion e impregnacion en parafina, se fijan los
explantes con solucién de Bouin. Se cortan y se tinen mediante la tincion
tricromatica de Mason.

Inmunomarcado flurorescente: la filagrina se marca en tejidos cortados
en criostat congelados con un anticuerpo contra filagrina de BTI Cliniscience
(clon OKTB1 ref BT §76) con un sistc—;ma de biotina/estreptavidina y se revela
mediante FITC. Las observaciones se realizan mediante microscopio
electronico y la cuantificacion mediante analisis de imagenes.

Observaciones de la expresion de AOP 3enlas cabas de la epidermis

Alhla filagﬂﬁa se expresa normalmente en la base de! estrato cérneo.
Después de 3 h se observa una mayor expresion. Después de 24 h se observa

una mayor fluorescencia en un mayor numero de capas de células (el marcado

5
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se ve en de 9 a 10 capas de la base del estrato cérneo).

La cchesion de la estratificacion del estrato cérneo mejora debide a la
filagrina. Su mayor concentracién en la capa granular superior provoca una
mejora de la organizacién y la calidad fisica en el estrato cérneo (regulacion
apoptotica) y un fortalecimiento de I1a afinidad hidrica tras su hidrélisis. Por lo
tanto, puede mejorarse la actividac_i contra la sequedad.

Cuantificacion de la expresion de filagrina en las capas de la epidermis

Porcentaje de ia superficie ocupada por filagrina en la epidermié depués

de 24 h

t=0h t=24h
‘ Media Desviacién Media .Desviacién
Blanco ' 9.8 ~14
Excipiente 59 18
Excipiente +
94 1,7
mezcla al 3%

El dia 1 y comparando con el excipiente, la formulaciéon que contiene 3%
de una mezcla de Madecasdésido - Terminol6sido aumenta significativamente el
contenido en filagrina de la epidermis en un 59%.

Ejemplo 3: Evaluacién _de la sintesis de transglutaminasa por los

gueratinocitos

Se usan biopsias de cirugla plastica abdominal (mujer de 41 afios de
edad) en este experimehto ex vivo. Se cultivan en un medio especial de
supervivencia de explantes especifico. BEM (Medio de explante de BIO-EC).

Se aplican 4 mg de una formulacién que contiene 3% de una mezcla de
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madecasédsido-y terminolésido y se compara con una formulacién de control
(sélo excipientes sin compuestos activos) 10s siguientes dias: DO, D1, D2, D3y
D4.

Los estudios histolégicos se realizan después de 0 horas, 3 horas y 24
horas.

Después de la deshidratacion e impregnacion en parafina, se fijan los
explantes con solucidon de Bouin. Se cortan y se tiilen mediante la tincién
tricromatica de Mason.

Inmunomarcado flurorescente: la transglutaminasa se marca en tejidos
cortados en criostat congelados con un anticuerpo contra transgiutaminasa de
Harbor Bio-products (MAB Clone B.C1) con un sistema de
biotina/estreptavidina y se revela mediante FITC. Las observaciones se
realizan mediante microscopio electrénico y la cuantificacion mediante analisis
de imagenes.

Observaciones de la expresion de transglutaminasa en las capas de la
epidermis

El dfa 0, la expresion de glutaminasa es leve e irregular.

Después de 24 horas, la inmunotincién es obvia en los explantes que
recibieron 3% de la mezcla de madecasodsido y ferminclésido. Es obviamente
mas leve en los que recibieron el excipiente.

Cuantificacion de la expresién de transglutaminasa en las capas de la
epidermis

Porcentaje de la superficie ocupada por transglutaminasa en la

epidermis después de 24 h

t=0h t=24h
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Media ~ Desviacion Media Desviacion
Blanco 0,73 0.51
xcipiente 0,02 0,02

‘Excipiente  +
0,20 0,14
mezcla al 3%

El dia 1 y comparando con el excipiente, la formulacién que contiene 3%
de una mezcla de Madecasésido - Terminoloside aumenta de forma moderada
pero significativa el contenido en transglutaminasa.

Eijemplo 4. Composicién tipica de una crema

Crema.1:

Ingredientes (INCI, % en p/p): 1,0% de compuesto activo (por ejemplo
mezcla de madecasosido y terminolosido, o extracto de Centella asiatica de
acuerdo con la invencion), 1,5% de beheneth-10, 1,5% de beheneth-25, 5,0%
de dycaprylyl carbonate, 5,0% de hexyl laurate, 5,0% de isohexadecane, 5,0%
de cetearyl iscnonaoate, 1,0% de dimefhicone, 2,0% de behenyl alcohol, 2,0%
de hydrogenated vegétable glycerides, 0,5% de phenoxy ethanol y parabens,
0,5% de tocopherol acetate, 3,0% de glycerol, 2,0% de butylene glycol, 0,1%
de xanthan gum; 0,2% de carbomer y aqua (cs 100).

Crema 2;

Ingredientes (INCI, % p/p). 1,0% de compuesto activo (por ejemplo
mezcla de madecasosido y terminolésido, o extracto de Cenlella asiatica de
acuerdo con la invencion), 5,0% de cetearyl glucoside y cetearyl alcohol, 5,0%
de caprylic/capric triglyceride, 50% de squalane, 3,0% de cetearyl

isononaocate, 2,0% de dimethicone crospolymer, 1,5% de steary! aicohol, 5,0%
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de dycaprylyl carbonate, 0,1% de parabens, 0,5% de phenoxyethanol y
parabens, 2,0% de glycerol, 0,3% de carbomer, 2,0% de PEG 32, 0,2% de

xanthan gum, 2,0% de aluminium starch octenyl succinate y aqua (cs 100);
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Habiendo descrito la invencidn como antecede, se declara como propiedad lo
contenido en las siguientes

REIVINDICACIONES

1. Uso de al menos un compuesto de Centella asiatica que se selecciona
del grupo constituido por madecasosido, terminolésido, asiaticosido, acido
madecéasico y acido asiatico para la fabricaciébn de una composicién para

activar AQP-3, filagrina y/o transglutaminasa.

2. Uso de la reivindicacibn 1 para mejorar la diferenciacion de

queratinocitos y/o para potenciar ta funcién epidérmica.

3. Uso de cualquiera de las reivindicaciones 1 ¢ 2 para el tratamiento y/o
prevencion de anormalidades de la maduracién yfo queratinizacién

epidermicas.

4. Uso de cualquiera de las reivindicaciones 1 6 2 para el iratamiento de

anormalidades de la maduracion y/o queratinizacidn epidérmicas.

5. Uso de cualquiera de las reivindicaciones 1 6 2 para aumentar la
cohesién del estrato cérmeo, la funcidbn de la barrera epidérmica y/o la

impermeabilidad de la piel.

6. Uso de cualquiera de las reivindicaciones 1 & 2 para prevenir la

deshidratacion de la epidermis.

s7’
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7. Uso de cualquiera de las reivindicaciones 1 6 2 para mejorar la

elasticidad flexibilidad y resistencia epidérmicas.

8. Uso de cualquiera de las 'reivindicaciones 1 ¢ 2 para aumentar la

transferencia de agua, compuestos solubles en agua y/o glicerol. -

9. Uso de cualquiera de las reivindicaciones 1 ¢ 2 para la activacion o
regeneracion de la homeostasis de osmolitos, para la mejora del drenaje de los
gueratinocitos y asi para la mejora de la posterior desintoxicacién de las
células, reparacion de la membrana de los queratinocitos y el tratamiento de

trastornos lipidicos, para la mejora de la comunicacion de los queratinocitos.

10.  Uso de cualquiera de las reivindicaciones 1 6 2 para tratar o prevenir las
enfermedades de la piel o trastornos de la piel tales como lesiones epiteliales,
atrofia, ulceracion, hiperplasia, displasia, lesiones escamosas cutaneas, piel

seca, dermatitis atopica seca, pieles ictidsicas o pitiriasis atopica.

11.  Uso de cualquiera de las reivindicaciones 1 a 10 de una mezcla que

comprende madecasésido y terminolosido.

12.  Uso de la reivindicacién 11, en el que |a proporcion entre madecasésido

y terminoldsido es de 30:70 hasta 70:30 en peso.

13.  Uso de cualquiera de las reivindicaciones 1 a 12 de un extracto vegetal

que comprende al menos un compuesto que se selecciona del grupo

Sy
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constituido por madecasésido, terminolosido, asiaticosido, acido madecasico y

acido asiatico.

14.  Uso de fa reivindicacion 13, en el que el extracto vegetal es un extracto

de Centella asiatica.

15.  Uso de cualquiera de las reivindicaciones 13 a 14, en el que el extracto
vegetal contiene una mezcla de madecasdsido y terminoldsido en una cantidad

de mas de 75% en peso del extracto total.

16. Uso de. cualquiera de las reivindicaciones 13 a 15, en el que el

disolvente del extracto es una mezcla de agua y etanol.

5
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USO DE COMPUESTOS DE CENTELLA ASIATICA
RESUMEN DE LA INVENCION

La presente invencién se refiere al uso de compuestos de Centella
asialica en cosméticos, farmacos y suplementos alimentarios para mejorar la

diferenciacion de los queratinocitos y para potenciar la funcién epidérmica.
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Resumen:

Uso de al menos un compuesto de Centella asiatica que se selecciona del grupo constituido por
madecasésido, terminolésido, asiaticdsido, acido madecasico y acido asiatico para la fabricacion de
una composicion para activar AQP-3, filagrina y/o transglutaminasa.
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Doctor (aj
DELGADQ VILLEGAS JAIME EDUARDO

REFERENCIA Radicacidn No. B 46044
Solicitud internacional PCT/EP20G0O6/01L0355
recha inicio fase nacional 09/06/2008
Tramite 11
BEvento 378
Actuacidn 430
Ofiicio Noc.
5310

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes {PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La soligitud nec c¢ontiene 1la copia del doccumento en que consta la c¢esidn del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decision 486.

2. La solicitud no contiene el poder debidamente otorgado, com el ileno de los
requisicos exigidos vor log articulos 63 y subsiguientes del Cbédigo de
Procedimiento Civil. Adicionalmente, deberd presentar el documento gque acredita la
existencia y representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

En  cumplimiento de 1o dispuesto por el articulo 3% de la Decisidén 486, se le
requicre para que dentroe del té&rmino de dos meses siguientes a la fecha de
netifficacidn del prescnte oficio, complete los requisitos anteriormente enunciados.
¥n casc de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacidn.

Notifiiguese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e). del capitulo quinto del titulo primero de la Circular Unica No.1l0 de 2001,

ALIX CARMENZ
Jefe de 1}

CESPEDES DE VERGEL
1visién de Nuevas (Creaciones

El anterior reguerimiento fue notificado por fijacién en lista de

fecha 2-7-JUN. 2008
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