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compensate for the degradation of the active ingredients during passage through the intestines
and the liver (so-cailed «first pass» effect). On the other hand, it does not lead to constant
plasmatic levels over time as oral administration is followed by a plasmatic peak during the

which blood concentrations are transitionally high.

Estradiol and some of its derivatives as weil as certain synthetic progestogens are administered
by percutancous route in order to obtain either a substitution within the context of a replacement
hormone treatment, or a contraceptive action. However, it requires, particularly for the
progestogens, the use of specific galenic forms such as patches combining occlusion, solubilizing
agents and powerful passage promoters in order to obtain the plasmatic levels necessary for a
systemic effect. These technical solutions are not available for all the progestogens. In addition,
the active ingredients interact on the respective percutaneous passage. Because of this, the
previously described preparations for the percutaneous passage of a single synthetic progestogen
agent, such as described in the French Patent Application published under N® 2 776 191 in the
name of the Applicant, are not directly applicable to an estrogen-progestogen combination as

cach combination of this type requires a specific galenic solution.
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progesterone and a natural or synthetic cestrogen, combined in the same composition.

A more spéciﬁc subject of the present invention is therefore a topical hormonal composition with
a systemic effect for the hormonal treatment of the perimenopause and of the menopause as welt
as for the treatment of ovarian hormonal deficiency in women with amenorrhea, in the form of a
gel or a solution, characterized in that it comprises:

- as active ingredients, a progestogen derived from 19-nor progesterone and an oestrogen, natural

or synthetic

-as well as a vehicle allowing the systemic passage of said active ingredients chosen from the
group constituted by a solubilizing agent, an absorption promoting agent, a film-forming agent, a

gelling agent and their mixtures,

in combination or in a mixture with suitable excipients for the realization of a gelled and/or film-

forming pharmaceutical form.

The compositions according to the invention may be in the form of a gel, a film-forming gel or a

film-forming solution.
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estrogen-progestogen deficiency or in menopausal women who are candidates for hormone

replacement therapy.

According to the present invention, nomegestrol or one of its esters or ethers is present in a

quantity varying from 0.05 to 3.0 %, and preferably from 0.05 to 1.5 % by weight of the total

composition. The estradiol or one of its esters or ethers is present in a quantity varying from 0.05
to 1.0 % by weight of the total composition, and preferably from 0.05 to 0.5 % by weight.

In a more preferred manner, nomegestrol or one of its esters or ethers is present in a quantity
varying from 0.1 to 2 % by weight of the total composition and estradiol or one of its esters or
ethers in a quantity varying from 0.1 to 0.3 % by weight of the total composition, with a
preference for a concentralion of nomegestrol or one of its esters or ethers varying from 0.1 to

1 % and estradiol from 0.01 to 0.2 %.

Topical compositions with a systemic effect currently preferred according to the invention are

those containing a quantity of nomegestrol or of one of its esters or ethers of the order of 1.0 %
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choice of solvents and their concentrations ensures adequate dissolving and percutaneous passage

of each of the two active ingredients.

According to the present invention, appropriate examples of solubilizing agents are alcohols,
wateralcohol mixtures, propyleneglycol, polyethyleneglycol, polyethylene 20 sorbitan mono-
oleate [marketed for example under the name Polysorbate 80 DF], a glycosylated
polyoxyethylenated Cs/Cio glyceride {marketed for example under the name Labrasol®). As a
solubilizing agent, a mixture of the aforementioned solvents and/or solubilizing agents 1s

generally used, which, thanks to a synergy of action, is more effective that each of them used
o ¥ b

alone.
Preferably, the solubilizing agent is chosen from the group consisting of water, alcohols,
propylenegtycol or their mixtures.

ple of a suitable solubilizing agent for the topical composition with a systemic effect

An exam

accordine to the invention is the ethanol/ water/ propyleneglycol ternary mixture, in which the
o
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par t igzpAendgheobt rat um corneum These adjuvants can be cl assifi ed in

different famlies according to their chem cal structure. As an exanple of
absorption pronoting agents, dioxolane derivatives such as isopropylidene

gl yceg.ol , mar.ket ed undoer tpe nane Sol ketal (which is also an excell ent
sol u%—%—?@—%@%ﬁ%or nones of this invention) or 2n-nonyl 1-3

di oxohangyso il SlofiRBC0@hiCat SIBRARIRWapAIORK ifnpesviex aRPUEfihat offackes ed
under the Tr adename Transcutol (D) can in particul ar be mentioned.
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absorptlon pr.onot i ng agents can al s efoun i,n the fam %‘ ul des
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acid an salic es I n particu The absorption pronoting agedt, nore
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di oxol ane group, such as for exanpl e isopropylideneg] e ok Hg ol ket al,) or
f r omai¢rdols and amides. As an example of substances representatwe 0 ese amilles, propylene
glycol monocaprylate or Capryol 90, caprylic acid, diisopropyl adipate, polysorbate 80, 2-octyl
dodecano! and 1-dodecylazacyclohepta-2-one or Azone, can in particular be mentioned.
Substances presenting properties of absorption promoting agents can also be found in the family
of sulphoxides (such as for example dimethylsulphoxide), terpenes (for example d-limonene),
alkanes (for example N-heptane) or organic acids (salicylic acid and salicylates in particular).
The absorption promoting agent, more particularly suitable in the present invention, is selected
from the dioxolane group, such as for example isopropylideneglycerol (Solketal) or from the
group of long chain Cg to Cyg fatty acids such as lauric acid, caprylic acid or oleic acid.
The quantity of absorption promoting agent in the compositions according to the invention,

varies from 2 to 12 % by weight of the total composition.

An absorptlon promoting agent pamcularly suitable in the compositions according to the

invention 1§ 1sopropyhdeneolycerol the quantity of isopropylideneglycerol is preferably from 3

tc 8§ % by weight of the total composition, and in a more preferred manner from 3 to 6 % by

welght.
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carr ageteat egentgel ose), polysaccharides (xanthan gum arabic gum

tragacanth gum), starches, pectins, etc. Exanples.of synthetic or
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i nvention, the gell iegig_ agent is gr ef erably chosen fromthe gr.oup
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(Kenah .. Methogelhe old¥dHionebasa) thdednesy eiday lis elctfathbseshoel fesh z8e group
Nat rosocio), Ry roxyBropyI cel l ul oses (KI l_Jce_T ), carboxynet hyl cel | ul oses,

cr 0S SednkiRKeglo Deelubdse derivaods and sryeatlei@invtor m (Akucel |, Nyncel, Tyl ose
CB, Croscarnell ose, Acdisol). Anong the acrylic derivatives, carboners can
notably be nentioned, in particular those narketed under the nanes

Car b OR&lonér IheOlceRYiNsbaksmvAives, QRGO NBet eretigcdlNVest | Onlethhecr eflaoiosd),
ethylcelluloses (Ethocel, Aquacoat®), hydroxypropylmethylcelluloses (Kenal, Methocel,
Hypromelose), hydroxyethylcelluloses (Cellosize, Natrosol), hydroxypropylcelluloses (Klucel},
carboxymethylcelluloses, cross-linked or not, in sodium or calcium form (Akucell, Nymcel,
Tylose CB, Croscarmellose, Acdisol).

Among the acrylic derivatives, carbomers can notably be mentioned, in particular those marketed
under the names Carbopol ® or Synthalen ®. According to the invention the preferred
carbomers are those that form gels which « break down » most easily on contact with electrolytes
and the skin.

The carbomers produce formulations which are stable over time and give the formulation
theological properties which can be reproduced because of their synthetic nature.

The existence of different degrees or grades for the products depends on differences in molecular
weight, the degree of cross-linking, the nature of the molecular arrangements and the
polymerizaticn solvent.

Therefore, from the different grades of carbomer, those marketed by the Goodrich Company
under the names Carbopol 974 P ®, Carbopol 980 ®, Carbopol 1382 ® and Carbopol 2020 ®, or

similar products such as the Synthalens from 3 V France, such as Syathalen K, L, M or

prencutratised, such as for example Synthalen PNC ®, can be mentioned.
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whi ch are stable over tine and give the formulation rheol ogical % t
whi ch can be reproduced because of their synthetic nature. The existence of
different degrees or grades fo Dth_e roduc [ Cefeqd

ol ecteardin §mpre§ egree bt eeabel PG R e P PR TR o
arran o sgﬁq r 0 wi @l W8 Mectrbiesedane skinr £ tHhe wbidses ent
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(r), sim I ar products such as the Synthal ens fr V France, such as

Synt hpllaﬂmtylé,f Qarbdyod 38bisemelgrabdy fread).3 écuh% bysweight @%Bﬁiﬂt@ CQUMIATH BN PNC

(r), can be nentioned. 7 16 APR 2005 According to the present invention,

t he carbomer marketed under the nanme Carbopol 1332(r) is particularly

sui taﬁ,]eeﬁl S fortnihd tdes on contact with the electrolytes of the skin and
mﬂ%—m%ﬁ‘m deposit which risks being an obstacle to the passage

of t heheaftln - feniing ragetite nised ar'Emhoseqwlawhlﬂtry ugtd @ara@bgz)lcothzori ﬁlrﬁrrtgf é’ﬁ%&ﬂlv’

fromO0.3 to | % by weight of the to cQ 0|t|on f|| ts
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fil mtpgo b"fleopoI Qi a%g,l uct,dté)r{éﬁu %{ﬁ&ﬁ%@@lﬂl@%@ﬁ% (BRIAMY ark B@cipﬁlﬁélﬂlfn of sidihe

f ood 'oFOBIoMBd cal S ndust ey nmake it possible to envisage a cutaneous

appl ijeadl] prasethinl Benth@ub (hyrﬁzaabm khongn am eocmllragﬂ pacftpiapuatpasiaicn. [heddjtion,

preserving a cutaneous hydration known t oura ercut a S passage.
| n adbé filredormingagents maks iRsgibEfe i€ ﬁl?ﬁE a%b%i“ﬁ?@%“&?%ﬂ he

‘formul ation a nore pleasant feel. The filmform ng agents can be classed in
di fferent groups according to their solubility. According to the present

i NventyeoMm- gdaﬁ f¢ hearhOEdN el agenin diffezat goupdadaoatmg hnthgrrcsublbcbml sting of
si |l i cones, | ul 03e derivati ves, methacrylic derjvatives

pol yvAcrvonquyg mtheomneen@ermeva@m vté% ﬂlnrﬁen%iﬂguaééﬁ*fels Setdd SO %&j’”ﬁ’ocof‘ﬁ‘é““"
i nventi qn can sol uble .or in he ent
i nverﬂflbﬁﬁ'on‘%ﬂi FF@HR%B ‘;{les“v@%% %tcﬁjgh%t\({)\%ts%ﬁdﬁ& it LY% %%SI;BSF tr?e? hlﬁ)t(rlzﬁe%e

di met hi conol , si net hi cone, thel r m Xt ures, and nore particularly: - the
m xt ure of stear oxytrinmethyl silane and stearjc alcohal marketed und&r t he

nane Tfe Siddays used according to the invention can be soluble or insoluble in water. According to
the present inveation, silicons is chosen from the group constituted by dimethicone,
dimethiconol, simethicone, their mixtures, and more particularly:
- the mixture of stearoxytrimethylsilane and stearic alcohol marketed under the name of Silky

Wax |0 (Dow Coruing) in the presence or not of an emulsifier such as laurylmethicone,

-the dimethiconol (hydroxy(n-blocked)polydimethylsiloxane) mixture in dimethicone

(polydimethyl-siloxane) marketed under the name DC Blend 20.
The quantity of silicone varies from 1 to 3 % by weight of the total composition.

In the present invention, the silicone which is particularly suitable is that marketed under the
name DC Blend 20; the quantity of DC Blend 20 which is particularly suitable is of the order of 2

% by weight of the total composttion.

Among the cellulose derivatives, the following can be mentioned:

- hydroxypropylmethylcellulose acetate succinate, and in particular that marketed by the Seppic

Company under the name Aqoat AS-LF®,



Wax 10 (Dow Coming) in the presence or not of an enulsifier sucfsaip- opaz
| auryl net hi cone, - the dinethiconol $ : R i3
(hydroxy(n-bl ocked) pol ydi et hyl si | oxane) m xture in_.djnmethicane R N
(pol yaharegoplis siipskant ! e KoLe dCtRABAA Eie CHANE HC Bl Bnd 256, The® GRS y
of silicope varies from| to 3 % by we - hettal SeMPesihhan- uddar t he
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mar k piyge DC Bl end 20; the quantity of DC Blend 20 which is
part?tﬁﬁgr#{\g%“ “3%‘{5256 is of the order of 2 %by weight of the total.
CoNPOsiit dBousNBRgsibhef etylazllabee detilaitahobend sdrBumdruGhWFHgheignt mparticular
mentioned: - hy roxyprqp% | met hyl cel | ul ose acet atﬁ E]rupﬁnate, and in
par t i thed marketedtbyribe keprael Conpeae Lmiss St AR EHPAL G- %%e name Agoat
AS-LF(r?l, s 1b APR - an aqueous dispersion of cellul ose acetophthal ate
cont _an"ﬁ HEFI ( Yowater, 23 %cel lul ose acet ophthal ate and 7 % pol oxaner,
and 'Rrrpl%rﬁ%"!h%ryh@@Eri%&Eﬁttﬁgfﬁwdi@cﬁﬁmnénMany under the nane
Aguacoa r)y, -°an aqueous dispersion of ethylcellulose, cetyl alcohol
and sog affeb@udiypersichpiiah enidniv @zpolyroe efrmethpcylisrasiRend gting achdatsdpmec-).

Conpany under the nanme Aquacoat ECD 30(r),. s, ethylcellul gs the o,
met haior gartielafethpy aentgains 1thee A5 F%%‘WB&E:QJ B2 Oﬁéﬁ?‘i“%g :‘39-5%5%@2%%%%? 4

di spersi on of _an..ani opi.c, copol {09 agbiglnand tetby ! acryl ate
(t ypebQysoiottn D RRreF AT HOTas b RS P B ang FtX 56 of

sodi um | auyd 284lRD 3 ehAaRH Zester YaypPol ysapobate, BOpadculamthabredkaind endehtae
nane Eudragit L30 D55(r) (Rohm and Haas), - an acrylic acid and nethacrylic

est er ndrhey PedrA¥it RaptdO@rekohm ang&les)cul ar t hat mar ket ed under the name
.Eudragit RL 100(r) (Rohm and Haas). Anong the pol yvinyl pyrrolidone
derivatives, the follow ng can be nentioned: - a povidone, the nolecul ar

Vel ghg.moofncgéég ?&y{/iﬁv fyTrBP@orEH 81 aQfes36R 000winTRakeiateminded: t he name

Kol I i don 80(r) - the polyvinylpyrrolidone / vinyl acetate 64 cogol };_/lmar, of
f or mul g p6EBHRAD)E mXlcOarBRRNMOT hbichnslob e erfenrl it O mankeis paderthe pamey)
X (56.1)m - the honopol ymers of polyvinyl alcohol. The other excipients of

t he cSepPsnti06h
- the polyvinylpyrrolidone / vinyl acetate 64 copolymer, of formula (CsHoNO)n x (CaHsO2)m the

molecular weight of which is: (111.1)a X (86.1)m.
- the homopolymers of polyvinyl alcchol.

The other excipients of the composition

The topical hormonal compositions with a systemic effect according to the invention can
moreover contain other excipients which are complexing agents, neutralizing agents such as

disodium edetate (EDTA), neutralising agents such as triethanolamine (TEA) and/or plasticizers

such as diethyl phthalate and triacetin.

A particularly suitable topical hormonal composition according to the invention is a composition
which is in the form of a gel and which contains in particular, in a hydroalcoholic mixture, 0.4%
nomegestrol acetate, 0.15% estradiol, 8% propyleneglycol, 3% isopropylideneglycerol and 2%
silicone DC Blend 20.

Preferably, the compositions according to the invention have a pH of between 6 and 7 and a

viscosity ranging between 1000 and 2000 mPas.



The topical hornonal conpositions with a system c effect according to the
invention can noreover contain other %excipients which are coffpfekPROMAS
agents, neutralizing agents such as disodium edetate (EDTA), neutralising
agentBhes ivhntisn titsoetdiaaoltamrnes<FERY GadPeparplas Of dPpietls SSIEEeR- M8 Ry |
pht hal ate and triacetin. tA garti cularly suitable topical hornonal
conpEemAERdsa i e d¥ HeMCEf5e i nvention is a conposition which is in the
formof a gel and which ¢ knsedd s GHIBE ForhDofa R¥ATOANERMRIIE as an

m xt Ur €, prﬁg%%fgrn%ﬁéﬁgg{}?tg‘?rpggg actder?poga%%qgétﬁ{ ffloclrihglof51 % propyl enegl ycol, 3%
i sopreg{g%llpiedenegl ycerol and 2% silicone DC Bl end 20. Preferably, the
conmpositions according to the invention have a pH.of b tvveqp 6 and 7 and a
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also relates to processes for the, prep ' t o :

est réﬁgwﬁ&‘%@?ﬁg&ﬁe Cﬁﬁ?”?‘p%%dg e ‘gﬁ{s%b%gﬁrg&gf ?@gtg@es ,&h%r%%aélé}é %or he
prepaqrbﬂih%:prgg,argm)cgm%h,t hRASiINNsWéleng @hdTiaillpggdeton. s gi ven bel ow as an
exanple. e 1 nport’ant stages in the preparation of a gel are the

di spersion of the gelling agent in the solubilizing agent (the dispersion
of which will consjiderably influences the quality of the obtained

pr eparldspeippn aagpeRataRn Wekir at i on, swelling and finally gelation. -

Di spersion .and agitation: 1 LN | esivdiios QEkdevativyg) IS
ol aced 8¢ Lie g i{?ﬁndﬁd%?ryﬁagh)a%i fhaceor) ﬁ{éﬂ’ggﬁggﬁ{“dé‘?sa ubi I i zi ng agent).
The agilL6li.AR fBst). benoagdriaiemast bhendaerayt b tipohymic phbses losess gelgkiling
power I f the shear is too great. - Hydration and swelling of the polyners

| n ormever tfthavidad ik toe greatmat i on of partially hydrated clusters, the

incorporation of the polymers Dby sieving themis recommended, to

f aci I'iMM}@dﬁé‘" L feﬁlé“b?_ Fhe hydration of the powder and allows them
to A h e hNROREINES rhitich HEpRilky hiidihed stages,ithe enoquragedobihevstlymag t he
powder eforehand in the solvent or in the_ nost POl ar, solv rgt ifwa sol vent

syst em sisvinstem is rairaneoied, elaeitizte frtvoRbUIY apd thi WIRtORA BHPAVAE A Fhe

pH of t he suspensi on obtained durl t he - j I Swethifs this
pH i sallg""fsda?f? OATHTEE @ﬁ@sed%?v&érneé‘gﬁrgé%rd;%t?%énglég?locﬁijr?%grae}?‘o%gﬁ(ﬁ? h% %‘gd&

car DR de fa NAURSJo v I r R BeUdst foRetdlvaltiiSesblvent system is used.

. Gelation: neutralisation of the dispersion gbtained

The pH of the suspension obtained during the previous stage is close to 3 (this pH is a function of
the polymer concentration, and therefore of the carboxylic groups). The medium is neutralised
by using mineral bases such as scdium, potassium or ammonium hydroxides when the
formulation solvents are aqueous and organic bases such as the amines (triethanolamine,
tromethamine or TRIS etc.) when they are slightly poiar or non-polar. The addition of these

agents causes a spontaneous thickening by formation of the polymer salts, soluble in the water.

A more particular example of preparing a gel according to the invention the gelling agent of
which is an acrylic derivative, is characterized in that:

- the active ingredients and the EDTA are solubilized in a water / 95° ethanol / propyleneglycol
solvent systern whilst agitating at 300 rpm (approximately 30 min);

- the acrylic polymer is dispersed in small fractions in the solution of active ingredients by
agitating at 100 rpm;

- the acrylic polymer is let to swell for 2 hours under agitation at 200 rpm;



by using m neral bases such as sodium potassium or anmoni um hydr OXI des

when the fornulation solvents are ag@eous and organl c bases such

am nes (triethanolamne, tromethanmine or TICS e gn t hey are
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(apprOX| mately 30 mn); - the acrylic polyner is dispersed in small

fractions in the solution of active |ngred| ents by agitating at 100 rpm -

t he acryllc polynmer is let.to swe hour der 0Q,.fpm
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sol uff? m ng sol utions) can so be envisaged. Such forns are
envi saged whast haifig ﬁlgld‘ab@itmdlnphhua[ty fanl.on the skin, they form after
drying, an occlusive filmsufficient to mcreasetiﬁ dration of E‘
and Tthrprretﬁwe, arhexaditle o6 prarpaons ehelilnaderriag Baiehe S He§STUM arie he
formo |ne nmust rthel ess penetrate or dry rapidly whilst having a
pl eaé?a dgly§ ﬁ{?ﬁeélf:?cg “glel . Therefore, an exanple of preparing a a
filmfagr f&ih&guﬁeeldﬁetf% L th@ed dddracbpy ahaigyageatessiryvibi it folmubolbindreiagitated
characterized in that: - the quantities of ethanol, water and

pr opyt 2iegly twli0meeessary for the fornulation are agitated at 250 rpm for
10 min e EDTA and the active ingredie zed in the
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ctions | st nalntalnlng t he same agitatiaon,
- the film-forming agent is dispersed in small fractions w 115t maintaining the same agitation,

%ht%

until it is completely solubilized; agitation is continued for | hour;
- the pH is adjusted using a solution of triethanolamine (TEA) dissolved in a small quantity of.
water, taken from the quantity of water to be incorporated into the formulation, whilst reducing

the agitation to 100 rpm; the solution obtained is homogenized for 30 min.

Another example of preparing a « film-forming solution » the film-forming agent of which s in
an aqueous dispersion, is characterized in that:

- the water and a plasticizing agent are mixed at 250 rpm and agitated for 30 minutes,

- the dispersion of the film-forming agent is added in small fractions whilst agitating at 250 rpm,
until a homogenous solution is obtained; agitation is continued for 1 hour;

-the EDTA and the active ingredients are solubilized independently in the ethano! and
propyleneglycol mixture; agitation ts carried out until total dissolution;

_ the alcoholic solution of active ingredients in the aqueous solution is added in small fractions
under agitation at 250 rpm; the solution obtained is agitated for | hour to homogenise it

- the solution is neutralised with triethanotamine (TEA) dissolved in water, whilst reducing the

agitation; the solution obtained is homogenized for 30 min.



until it is conpletely solubilized; agitation is continued for | hour; - .
the pHis adjusted using a solution off triethanolam ne (TEA) di ssgil ved in a
smal |l quantity of water, taken fromthe quantity of water to be 5 APR 205
incorporated into the formulation, whilst reducing the agitation to 100
rpm the_ solution gbtained is, ho ' A Q030 8 Rt Relo 8XRNPhe aRf
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agitating at 250 rpm  until a honogenous solution is obtained; agitation

i s cadotallpueldbiiged tndgsungorous FBIEGTA and the active ingredients are
solubilized {.ndependent!|y.in.t t.ha he BSBRNARREM B O hBhXhalE&ive
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of act i V. Lngredigittised: Ant e aqueONsEnsBldigpeand ksd &dtedviall; smal | fractions
underlB%‘)géls{eg{}%ongdat 215% ’er t?l_e solution obtajned is agitated for ! 1 ho%r to
honogenhsaldohplic soheiosolsutmicad irs threagicals selitian: ad theARGRaH REHETEA

di ssolved in water, whilst reducing the agitation; the solution obtained

i s horegen?'2@ or 30 min. 18 APR ?t15 The filmfornming gels are obtained
by gelation of the filmform ng solutions. Two solutions are therefore
prepared separately: - an aqueous sol ution containing a solubpilized .
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vigorous agitation; - an al coholic solutiq ing the other excipients
of t heentrlibhonabs abrlomd, the %Kﬂ‘isc‘ﬁetﬂﬁg Sa&?ﬁs \%}lg%uﬁﬁéése&?'ent s are sol ubilized;

rand the gelling agent is dispersed and left to swell; - the alcoholic
solution is mxed in the aqueous solution and the solution is gelled with
triethanol am ne. The topical conpositions according to the invention are
intended to be applied on the skin generally on the abdonen, the arns, the
t hi ghEXRER IVIENWTADBIRARY c. EXPERI MENTAL PART 1) Evaluation in vitro of

t he percutaneous passage of the progestogen/estrogen active ingredients

1) Evaluation in vitrg of the percutaneous passage of the progestogen/estrogen active

inerediests

—_—

In this part, the percutaneous passage in vitro of nomegsstrol acetate and estradiol will more
particuiarly be studied. A gel which contains exclusively nomegestrol acetate was studied
previously and made it possible to obtain in women sufficient circulating levels to ensure an
objectivized endometrial effect attested by bleedings. This test is described in the document FR
98.03533 in the name of the Applicant. Nevertheless, to guarantee efficacy in all women, it
appeared worthwhile to increase the percutaneous flow of nomegestrol acetate in a system also

capable of ensuring an adequate percutaneous flow of estradiol.

a) Principle

Percutaneous absorption is studied in vitro on static diffusion cells, called Franz cells™. The
percutaneous passage of the active ingredients is evaluated by measuring the radioactivity using
labelled molecules (carbon 14, tritium). The overall quantity of active ingredient absorbed is
measured, at different times, in the receiving compartment.

b) Description of the cel

A cutaneous biopsy is horizontally maintained between the two parts of the cell thus delimiting

on both sides of the sample, two compariments: one of them epidermic, constituted by a glass



In this part, the percutaneous passage in vitro of nonegestrol acetate and

estradiol will nmore particularly be dfudied. A gel which contains 18 APR 7005
excl usively nonegestrol acetate was studied pr evi‘ouil.% al[ld_ r’{adelin'g{ : FU
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to increase the percutaneous flow of nomegestrol acetate in a systemalso
capalblie ofcemirayicomgamamendisqided widy & prsd doisd cpasiiteed &t paglyior gy isotonic
Pri nci pl e Percuyt aneo bsarptign is,studied,in,yiE. stat.] i Rfgsion
cel | Shesaedubrats PLo7 Fottonrat st Rt ates g Dk BB B HiBShtf, DUHA

i ngr gl 8NtSs $; SV 6d Ry KBASI;IJTGhd NEuidadhhRatdd Wi thy [esbngombabakhedte
nol e?‘ﬂ%ggto?)cgﬁ[tj%ﬂa&%?ﬁ'teﬁ"m(u§)§. ETﬁe over gﬁ quant i tly of acti vemlbngr edi ent
absoriesh V& thesakuied]e @irirdj fikanerse dfi tesxpénmetiandet dhy ieng of shpasst mdich b)

Description of the cell A cutaneous biopsy is horizontally i ntai.ned .
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surfage AleAhe sKi Remphupd RErs7der nirte (IWméeaept of )the @ontdnes uAdhe stcdviak

t he biopsy, conprises a fixed volunme reservoir with a side nozzle. The two
conpardmEninserane ckaptd by tpd aoecnbrioudle Bendtist Birveedi deyuricr P2 anghe cpflels
receiving conpartment is filled with a _bas i qui d const,i t :

sol utQRsA 6Faf o‘thSrﬂ”(ES‘dT)HBéSpWPém%JE‘? I %tjl-fh?e% id(el%‘hso{sbomeu#]%%%ggéﬁa fthe

‘0. 04 \ L WM phosp, €in 02 M  NaCl: 0.08 M Al bumn: i5g/1). Sanples
of thlgb?%ga?gb (}:hg?nt algne isn“% hlg | ower conpartnent are taken via the side
nozzl & Riupdrap:t dfethe outrageowsfbiogseesexperi ment and at the end of the test. Each

time,_the basal liquid.is conpletgly r ed_and rep Vi Ay gd. A
Qual BT et G e s 4RI BT U de L e ey &) taonngp el Ui fhe
al lons, the L Qb &UPEat Wi &N tstBloudhicodsh it s Sefiohvigd afrom tiRnpekatdise
of 3‘7“%%@%%@&%???0?@ he ?:on gnt scuof e? rfe receiving conpartnent is
ensur eehplys ddkes avaatpant s of a magnetic stirrer. The upper part of the cell

is open towards the outsjde thus exposing the surface of the epiderms to
Epementalion ok Mg MIANLr atory as in the case of use in vivo. c)

Pr epa,{-é %'Bax%tioﬁ??o EHLRBRAUR: Qbﬁﬂeﬂ BSweighed quantities, using a spatula over all of the

epidermal area circumscribed by the glass cone. At precise time intervals (2 hours, 4 hours, 6

hours, 8 hours, 10 hours, 24 hours), all of the liquid content in the receiving compartment is
removed via the side nozzle and replaced by new liquid. The samples removed are treated with
Pico-fluorine 40™ scintillation liquid and the activity measured using a liquid scintillation
counter.

e) Determinine the radicactivity

Scintillation in a liquid medium was used to detect the B radiation emitted by the radioelements.

. . “TM - . . . .
The measurements are carried out using a Packard Tricarb 4435™ liquid scintillation counter.

f) Expression of the results

The percutaneous passage of the active ingredients is evaluated at the time of each sampling by

measuring the cumulative quantity (ng) of active ingredient as a function of time.

The average results correspond to four experimental determinations per formula and are

associated with the standard deviation (S.D.).

2) Example 1: 1™ series of gels
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REFERENCEGP9- 287G29-299TX11328 @AR- (AR1111G4451CA78.3 0.2 0.13

Carbopol 1342 or 1382 0.3 0.5 0.5 0.5 0.3 0.5 0.3

Propyleneglycol 6 6 6 8 8 8 6

Transcutol 5 5 3 ' i -

Solketal 3 3 3 5

EDT:i\ 0.05 0.05 0.05 0.05 0.05 0.05 0.03

Triethanolamine 0.3 0.3 03 0.3 0.3 0.3 0.3

Demineralized water 4375 | 42.65 | 43.05 42.6 42.65 | 42.55 42.6

95°Ethanol 45 45 45 45 43 45 45

The main differences in the composition of these gels lie in:

- the proportions of Nomegestro! acetate (N Ac)/ Estradiol (E2) used,

- the choice of absorption-promoting agent (« enhancer »), namely Solketal or Transcutol,

- the respective proportions of PropyleneGlycol (PG)/Solketal,

All these gel formulations correspond to the specifications of pH, viscosity, titre and appearance.

They are tested in percutaneous passage.

Results of percutaneous passage i vifro

Table 2 below summarises the cumulative guantities (ng) of nomegestrol acetate and estradiol

found in the receiving compartment over 24 hours.
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3} Influence of the presence of estradiol on the diffusion of nomegestrol acetate

Table 3: Comparison of the results of the cutaneous passage of gels G29-287, G29-299 and

T

X11323

G29.287 1 G29-299 | Tx11323
batch-12
NAc Av. 1.253 1.741 -
(ug)
S.D. 0.791 1.216 -
E2 Av. - 0.680 | 1.396
(ug)
S.D.. - 0.149 | 0.653

Gels G29-287, G29-299 and TX 11323 differ only by the nature of the active ingredient(s) that

they contain, the remainder of their composition being strictly identical. Gel G29-287 contains

only nomegestrol acetate at 0.40 %, Gel TX11323 contains only estradiol at 0.10 % and gel G29-

299 contains the combination of two active ingredients, nomegestrol acetate and estradiol, at 0.40

o and 0.10 % respectively.

The best diffusion of nomegestrol acetate towards the receptor cell is obtained for gel G29-299,

that is to say for the gel containing nomegestrol acetate combined with estradiol: 1.741 ug of
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4) Influence of the concentration of estradiol on the diffusion of nomegestrol acetate

In order to verify whether the promoter effect of estradiol on the diffusion of nomegestrol acetate
was dependant on estrogen concentration, formulations wers compared in terms of percutaneous
passage, G42-111 containing 0.10 % estradio!, G42-110 containing 0.15 % estradiol and G47-1
containing 0.20 % estradiol. These formulations only differ by their estradiol content.

The results of percutaneous passage in vitro are summarized in Table 4:

Table 4: Comparison of the cutaneous passage results of gels G42-111, G42-110 and G47-1

G42-111 | G42-110 C47-1

NAc Av. 2.148 | 2.299 1.816

(Hg)

S.D. 1.535 | 0.524 | 1.151
E2 Av. 0.586 | 1.121 | 0.909
(1Lg)

S.D. 0.469 { 0.257 | 0.6l14

The best diffusion of nomegestrol acetate in the receiving compartment is obtained for gel G42-
110, i.e. for the gel containing 0.15 % estradiol: the curmulative quantity of nomegestrol acetate is
2.299 pg for gel G42-110 (0.15% E2) compared with 2.148 ug for gel G42-111 (0.10% E2) and
1.816 ug for gel G47-1 (0.20% E2).

The best diffusion of estradiol is obtained with gel G42-110 (1.121 ug) which produces better
results than gel G47-1 (0.909 ug) which itself produces better resuits than gel G42-111 (0.586
ug). The percutaneous diffusion of estradiol from gels also containing nomegestrol acetate is not

therefore proportional to the concentration of estradiol. Therefore, the quantities of estradiol able
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The limiting factor, in terms of passage, being nomegestrol acetate, a pharmacokinetic trial was
carried out in women with 2 gels containing 0.4% of nomegestrol acetate and taking into account
the results previously obtained in vitra. These 2 gels, which differ only by the type of Carbopol

used, had compositions with the following percentages:

Table 5: formula of the 2 gels used for pharmacokinetic trials in women

Gel A Gel B
Nomegestrol acetate 0.40 0.40
Propylene glycol 8.00 8.00
Solketal 3.00 3.00
Carbopot 980 0.60
Carbopol 1382 0.50
EDTA 0.05 0.05
TEA 0.24 0.30
95°Ethanol 45.00 43.00
Demineralized water 42.6% 42.73
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nomegastrol acetate. Surprisingly, it was possible to further improve the results of diffusion in

vitro by the perfection of other formulations.

Gel B was previously tested in vitro using the same method as that used in the study of gels in

combination. The results of percutanecus passage over 24 hours are shown in Table 6:

Table 6: Results of cutaneous passage of the Gel B type formulation

GelB

NAc Av. [.662
(ug)

S.D. 0.649

Therefore, in vitro and under the operating conditions used for these tests, diffusion wnto the
receiving compartment of 1.66 ug of NAc makes it possible to obtain a plasmatic level at

equilibrium in the order of 0.7 ng/ml.
The nomegestrol acetate gels likely to give satisfactory clinical resuits must therefore present,

during the tests of percutaneous passage in vitro, cumulative quantities of nomegestrol acetate

over 24 hours of greater than 1.66 ug .

In the same way, gel TX11323, applied atarate of 3 gof' gelon a body area of 400 em? leads to

plasmatic levels of estradiol at the equilibrium of approximately 40 pg/mi, which are located in
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In the same way, gel TKI 1323, applied at a rate of 3 g of gel on a body
area of 400 cnR leads to plasmatic levels of estradiol at the equilibrium

of ap{%”eoﬁéiréﬁ‘?ﬁn%&s égssggé Bt theWoCh2 i26 §ndrO@ih AvdsisnldBed in vitro in gel formulations

differing only by the nature of the absorption promoter used, the other elements of the

formulation remaining identical:

Tablz 7:Type of formulation of gels containing other families of absorption promoting agents

(2" series of gels).

Constituents Percentage in the formula
Nomegestrol acetate (NAC) 0.42

Estradiol 0.15

Carbopol 1382 0.50

Propylene Glycol 8.0
Absorption promoter 3.00

EDTA 0.05

TEA (.30

95° Ethanol 45.00
Demineralised water 42.58

The formulations corresponding to this basic formulation are summarized below:
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Surfactants
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In another formulation with the reference G42-120, a silicone DC Blend 20 15 added to the gel

with the reference G42-110 (Solketal 3%), at the rate of 2 % by weight of the formulation.

These formulations were also compared to a control formulation (an identical formula but not

containing an absorption promoting agent: Ref. G49-114).

The formula corresponding to this gel is shown in Table 9.

Table 9: Composition of gel G49-114
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The in vitro results obtainad with these formulations and expressed as cumulative quantities of

active ingredieats having diffused into the receiving compartment over 24 hours, are summarized

in tables 10a and 10hb:

Tables 10a and 10b: Results of the studies of cutaneous passage carried out on the 2™ series of
gels
Table 1[0a
G49-114 | G49-80 | G49-88 | G49-102 | G49-110 | G49-100 | G49-106 | G49-108

NAc | Av. 1.368 1.468 1.400 1.053 0.576 3.820 1.988 3.761
(ng)

S.D. | 0.508 0.646 0.307 0.527 0.102 1.179 0.814 0.437
E2 | Av. 0.698 0.732 0.584 0.307 0.13 1.91 1.527 2.308
(18)

SD. | 0247 0.320 0.220 0.181 0.029 0.503 0.554 0.304
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and 10b: Tabliesc 10awand 1.089 Res6fts| of sthe|stadies 0f786ufabBei8ds |passage
carried oution the 2nd; seriesjof aels Table 10a
49- 114049- 80GAD-188G49F 102G49} 110G49} 1000491 1060491 108 / NAC
Av. 1. 3681. 468T. 400& P53 3 9B83 <401\ 3

S. D. 0. 5080. 6460. 30%9)52(750.?{{821.8%%%8.814%.)1%7 E%'% 0.178 068
Av. 0. 6980. 7832@2984Q,+30[70n.133. 910,2627R.3080{ | )0.173 0.235 1.368
S. D. 0. 2470. 32((319). 4200. 1810. 029D. 5030. p540. 304 2!

S.D. | 0.104 0513 0318 0.044 0.124 0.562

Analysis of the results shown in Figures 1 and 2 shows that the diffusible quantities of
nomegestrol acetate and estradiol can be adjusted, by choosing the nature of absorption promoter
used. When the quantities of active ingredients having diffused into the receiving compartment
rom formulations containing an absorption promoter are compared to those observed with the
control formuiation, it can be noted that certain promoters exclusively favoured the diffusion of
estradiol without affecting the diffusion of nomegestrol acetate. This phenomenon is observed
with Softigen 767 (G49-88) and Miglyot 840 (G49-111). Other promoters encourage the passage
of the two active ingredients in a simuitaneous manner. This is the case for long chain fatty acids
(G49-100, G49-106 and G49-108), and Sclketal-based formulations G42-110 and G42-120.
None of the promoters currently studied 1s capable of exclusively promoting the passage of
nomegestrol acetate.

Surprisingly, it has been observed that certain excipients, traditionally described as absorption
promoting agents, on the coatrary slow the diffusion of the active ingredients(s). Thus, Azone,
gel reference G49-139), significantly reduces the diffusion of estradiol towards the receiving
compartment and has no effect on the diffusion of the nomegestrol acetate. Cetiol HE {G49-
102), Procetyl AWS (G49-110), Montanox 80 (G49-82) and Crodamol DA (G49-90) provoke a
significant reduction in the diffusion of the twb active ingredients in comparison to the
formulation which does not contain absorption promoter. Therefore, the nature of the absorption
promoting agent capable of improving the simultansous passage of nomegestrol acetate and
estradiol does not appear to have been anticipated. Nevertheless, it can be noted from previously
established irn vitro / in-vivo correlations, that some formulations make it possible to ensure both
an effective plasmatic level of nomegestrol acetate and an effective plasmatic level of estradiol,
despite the previously described competition in terms of percutaneous passage between the two
molecules. In particular it concems the formulations with references G42-120, G49-106, G49-

108 and G49-100. Some of these formulations contain promoters known to be badly tolerated by



Table | b (49-82G 19-1 |t A9-1041 049- 139(A9- 90(A2- 120 NAc 17 ARR. 2507
Av. 1.0991.5721. 5141. 3520. 7882. 782 (p; )-~S. D. 0. 3100. 3580. 5480. 4650. 1 @1 888*""""“

E2 Av,0.3031.2170. 7000. 1730. 2351. 368 . S. 0. 0. 1040, 0,,318Q..0440. 1240. 562
18 ABR ‘Af_béniﬁ%trwﬂ_s% iy 88 ‘“éﬁ%myi[)fﬁ-f&i‘ﬁu?”e?”%@‘g"%%agfaﬂﬁa%
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quant ttor@shbf deasdisvatddngilede ent sshivhwiiligediréfetbldusadt o t he recei vi ng
conpartment from fornul ati ons containing an absorption pronoter are
conpared to those observed with the control fornulation, it can be noted
t hat gef{t i0 PRI t rs.exc(lnyﬁi vely favoured the diffusion of estradiol
mtho&—g-%f—zm%on of nonegestrol acetate. This phenonenon is
observed wth Softigen 767 ((49-88) and M glyol 340 (049-111). O her
pronoters encourage the passage of the two active ingredients in a :
si nul Tareolls Guanpreison Fhite res:ltshoé theasantous passrge ohigein G4at th) aci @42-12849- 100,
(49- 106 and (49-108), and Sol ket al -based fornul ati ons 042-110 and (42-120.
None of the pronmoters currently studied is capable of exclusively pronoting
t he passage of nomegestrol acetate. SOEW{Bi[tH:Vizoit has been observed
that certain excipients, traditionally| descrilbed as|{absorption pronoting
agents, on the contrary slow the diffusi-en-of-the—aftive ingredients(s).
Thus, Azone, (gel referdnd®Ae49- 1¥89), | -4 fii ¥l ¥ reduces the diffusion
of estradiol towards the re@g' ving coppartnment and{has no effect on the
di ffusi on of the nonegest|rof~ace¢tate. Cetiol HE (A9- 102), Procetyl AWS
(49-110), Montanox 80 (¢49-82) |arth Crpodasmi DA 0s649- 90) provoke a
significant reduction inithe diffusion of the twd a¢tive ingredients in
conparison to the fornullatE@n whizh dods!Xot] doBain absorpti on pronoter.
Therefore, the nature of {the absorption pronoting agent capabl e of

i nprovi ng the sinultaneous (b‘§2;5<1ge of honegestrol acetate and

S.D. 0.257 | 0.362

The oaly difference between gels G42-110 and G42-120 lies in the addition of a film-forming
agent (silicone DC Blend 20) in the second. These 2 gels contain § % Propylene glycol (PG) and
3 % Solketal (S).

The strongest diffusion of nomegestrol acetate is obtained with gel G42-120: the cumulative
quantity of nomegestrol acetate having diffused over a period of 24 hours, 1s 2.782 ug for gel
G42-120 against 2.299 ug for gel G42-110, which represents an increase of more than 20 % of
the diffusion of nomegestrol acetate.

Similarly, the estradiol diffuses better through the skin with gel G42-120: the cumulative
quantity of estradiol, over a period of 24 hours, ts 1.368 g for gel G42-120 against 1.121 ug for

gel G42-110, which also represents an increase of more than 20 % of the diffusion of estradiol.

8) influence of the concentration of nomegestrol acetate on diffusion in vitro

All the previous tests having been carried out on formulations of 0.4 % nomegestrol acetate, the
study of the influence on percutaneous diffusion of nomegestrol acetate concentration in the gel
was required. Given the good results obtained with gel G42-110 in the previous passage studies,

this formulation was used as a starting point. In order to make it possible to dissolve larger
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Table 13 below summarizes the cumulative quantities (ug) of nomegestrol acetate found in the

receiving compartment over 24 hours.

Table 13: Results of the studiss of cutaneous passage in vitro on the gels with different

concentrations of nomegestrol acetats

G42-110* G52-289 G352-290
Conc NAc 0.4 1.0 1.7
NAc (pg) 2.30¢ 2.93 4.68

cumulative quantities (ug) of nomegestrol acetate found in the receiving compartments over 24

hours.

* result obtained 1n th

e lst series tests
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Table 14 below shows the resulis of passage in vitro expressed n cumulative quantities at 24
hours observed in formulations G42-110 and G47-5 of the first series of gels with 04 %
nomegestrol acetate which only differs in the choice of the proportions of Propylene glycol

(PG)/Solketal (S), which are 8/3 for gel G42-1 10 and 6/5 for gzl G47-5 respectively.

Table 14: Comparison of the results of the cutangous passage of gels G42-110 and G47-5

G42-  |G47-3
110
NAc |Av. 2299 |1.785
{Lg)
S.D. 0.524 |0.523
E2 Av. 1.121  [0.913
(ng)
S.D. 0257 {0.258

Gel G42-110 allows better diffusion of nomegestroi acetate than gel G47-5: 2.299 wug of
cumulative NAc for gel G42-110 compared with 1.785 ug for gei G47-5 is obtained.
Similarly, gel G42-110 also allows better diffusion of estradiol (E2) than gei G47-5: 1.121 pg of

cumulative E2 for gel G42-110 compared with 0.913 ug for gel G47-3 is obtained. Therefore,
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expressed in curul ative quantities at 24 hours observed in formul ations
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glycol (PG /Solketal (S), which are 8r3 for gel (A2-110 and 6/5 foy gel
GA7-pisespectively. [Tabl e 180 Conpafison df0®he results ofl.@the cutapeous
passage of gels 4241 10 and GA7-5 042-—CG47-5310-NAe-Av-2-2991-785) (t ag)
S. D.|&s82d0! 523 E2 AV. 121 00-913 0.15 015

Carbopol 1382 0.7 0.7 0.7

Propylene glvcol 8 8 3

Solketal 3 6 bl

EDTA 0.05 0.035 0.05

Triethanolaming 0.3 0.3 0.3

Demineralised water 31.8 28.8 28.8

G5° Ethanol 55 55 | 55 B

These formulations only differ in the proportions of the propylene glycol/solketal mixture.

Table 16: Results of the studies of cutaneous passage in vitro on the gels in different proportions

of propylene glycol/solketal

G235-001 G52-289 G52-292
Propylene glycol 8 8 3
Solketal 3 6 11
NAc (pg) 3.17 2.93 1.61
E2 (ug) 0.71 0.6« 0.32

Surprisingly, it has been noted that, for these formulations, increasing the concentration of the

promoter agent, Solketal, induces a reduction in the level of the two hormones passing through.
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concep@ggbimgglop;rregestrol acetate, i.e. at 1.0 %was studied. Table 15:
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percutaneous route. Because of this, the preparations previously described or the percutaneous
passage of a synthetic progestogen on its own, as described, are not directly applicabie to an
estrogen-progestogen combination as each combination of this type requires a specitic galenic

solution,

[n particular:

- Estradiol, used in certain concentrations, can encourage the percutaneous passage of
nomegestrol acetate;

- nomegestrol acetate, in general, reduces the percutaneous passage of estradiol;

- the nature of the absorption promoter ensuring adequate percutaneous passage for each active
ingredient 1s not foreseeable;

- among the absorption promoting agents, dioxolanes (such as Solketal and SEPA) and long

chain fatty acids are those which make it possible to better attain the objectives;

- the optimal ratio between the solvent and the passage promoter must be determined for each

formulation;
- the addition of a film-forming agent such as silicone DC Blend 20, makes it possible to increase
the percutaneous passage of the active ingredients, nomegestrol acetate and estradiol, by

approximately 20% whilst improving the cosmetic characteristics of the composition.

Formulations containing long chain fatty acids such as caprylic acid, oleic acid or lauric acid are

also favourably retained.




Surprisingly, it has been noted that, for these fornul ations, increasi-ng
the concentration of the pronoter agent, Sol ketal, induces a reduction in
4]

the |l evel of the two hornones passing’ through. =fi 1 8 APR flc Thgre h;[a'?n
of these two series of trials shows that for each fornulation, th cﬁp [

RIS
proportion of solubilizing agent @hd!¥¥sorption pronmoter cannot be known
i n advance and nmust be studied case by case. 10) CONCLUSION Trials of this
invention attest that the concentration of each conponent and its

interaction with . the other. suRf effet Ut@NEeUBogEnal ereatganti ofh Bdan,
sur pr iLepisall Hormngl CIDB"Pa?;'%@Hbe?‘g{/@?%:?f%ﬁn the contrary, to Em i nhi brlﬁl QNP
the quant giéy 0. aghi ¥e i aredipenies aniwah apaes tharetimdy ot Y2 prtlitanéous
rout e PPBREAGSe of this, the preparatj ons previously desor bhegsfosed Reent,
Per CUljaneektses paSsagen ofita asynphietd CPFbJest dger o Its own, as descri bed,

are not directly app{li cable to an estrogen-progestogen conbinati on as each
conbi mhniaehriatd PHPY PGHETEGuires a specific galenic sol utio

._solu odn
particular: - ing%mgg, q#oméggggoﬂ AdeebhabhirconTent P&t @Bh%%th?cér?“gﬁﬁc?ﬁftéﬁﬁmt’ he

per cut'diébus passage of nonegestrol acetate; .- nonege aetat Somi Be
gener al 55 weducesetihle poriud ErevisHasesF of *EL i Rd giﬁ El{c"gtghbepaﬁat ure of the

absorption pronoter. ensur.j.ng adequ 1ol APQeHsy passsald dormeagrgant Ave
i ngr edfrenp SPHIRGE Offd’r%’i‘é%léﬁgé;a“?ﬂa%to%%ggﬁe absor ption pronoting agents,

di oxot anes_ (s As.5qhkat-ad, and SEPA) and long chain fatty acids are
S

t hose % e It possible to better attain:t jeetdVESa vhach¥@ @il mal
rati o petomsenatdreosol a.demtﬂ‘léﬁd*’l’ffh%mﬁagsﬁ'a‘@‘é’wp”fb%{} eF 9%[2%4 Se determ ned for

each fornulatiqn; - theat%d ition of a filmform ng agent such as silicone
DC Bl eBellAendpg ke PfH5%8i'hl e to increase the percutaneous passage of the

active ingredients, nonegestrol acetate and estradiol, by approxinmtely

20% whi | st i nproving the cosmetic characteristigs.qh <48 1CorRaskiikanin that
For myl Stipeashaomnal ermgPIictig“eRa WS FaKY yhé‘:éia%%orglﬁl&‘ h asalcapr ylic acid, oleic

aci d Orthel. g:%gés%og%%l A58 508! BRLEAYABERRLY: kebai-gedio] 4Tetate.
3. Topical horeonal composition with a systemic affzct according to claim 1 or 2, characterized in
that the osstrogen is estradicl and/or one of its estars or one of its ethers.

4, Topical hormonal composition with a systemic effect accordiag to claim 3, characterizzd in that

the oestrogen is a fatty acid ester of estradiol, and more precisely estradiol valerate.

5. Topical hormonal composttion with a systemic effect accordiag to claim 3, characterized in that

the oestrogen is an estradiol ether, and in particular promestriens.

6. Topical hormonal compesition with a systemic effect according to any one of claims 1 to 5,

ity of es { [ its este es from 0.05
characterized in that the quantity of nomegastrol or of one of its esters or ethers rang I

to 5.0 % by weight of the total composition.

1t ; 2mi < rdi clal haracterized in that
7. Topical hormonal composition with a systemic offect according to claim 6, ch

tae quantity of nomegestral or of one of its esters or ethers is of the order of 1.0 % by weight of

the total composition.
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of its B4 S0 P waBlNeAEs 8HEES0 fis 90 & BF vezhil oD tié byalweimhesiten e thet At

n

conposi tion. ' _ 1 N
propyleneglycol varies from 2 to 20 % by weight of the total composlition.

12. Topical hormonal composition with a systemic sffect according to any one of claims 1 to ii,
charactsrized in that the absorption promoting agent is chosen from the group consittuted by the

dioxolanes and the long chain fatty acids, having 6 to 1§ carbon atoms.

13.Topical hormonal composition with a systemic effect according to claim 12, characterized in that

the quantity of absorption promoting agent varies from 2 o 12 % by weight of the total

composiiion.

14.Topical hormonal compesition with a systemic effect according to claim 12 or 13, charactenized

in that the absorption promoting agent 1s isopropylideneglycerol or 2 n-nonyl 1,3-dioxolane.

15.Topical hormonal composition with 2 systemic effect according to any one of claims L io 14,

characterized in that the gelling agent is chosen from toe group constituted by celluloss

derivatives and acrylic derivatives.



9. Topical hornonal conposition with a system c effect according to claim
8, characterized in that the quantity of estradiol or of one of it gshsﬁs
or ethers is of the order of 0.15 % by9wei ght of the total conpositi8n’’ 2005
10. Topi cal hornonal conposition with a system c effect according to any one
of .c|armE d| 1beadnal C%hﬁfoa@fbgﬁ;i'iitﬁdS}isttrmihaffatmcsrdlﬂgbbICL’-Zfﬂ.lﬁg“&'ﬁ@‘i?“?%‘d tiL tat
sel ected fromthe group consisti ng of al cohols, ,p\ﬁ;era,j/cqh%[iwrgté%%g%t t

pr opy| @eeghyicalstiandve et pAYREULES 2t RCOTEPHCHPL RO al °c%’np(“)’§”‘i ‘ifon"'wth a
system c effect according to any one of clains 1 to 10, characterized in
that t#EPRBIWWB i zi ng agent is; a ethanol / water / propyl eneglycol ternary
m xture, in which the quantity of ethanol varies from30 to 60 % by wei ght
of the total conposition, the quantity Qf,vvateAr. vari es frqr’QLZO to ?Q Zoby
wei gm,ragacmrt@fmmw PPt Wish 2 srtlemiat st 2CGFERY eHERN QSINS SRt RE 7 2
to 20 % by weight of the_total .composi.tion. 1.2 Topi i idsl on
W th 2 SySEmE B PeiheaLEBRATIE: FoTay BRS" dP LI Fa CPh g (P HResS,
charactgrized, in that t. S Ol AL-ALOR Bl G iReelitohsdgivatess. f rom t he
group 8@?1‘%1%1%{%!3&2%’?{1%& i'%%gﬁg%ggsgﬁg“tﬁep?oﬁg@chai n fatty acids, having
6 to 1 S carbon atons. 13. Topi cal hornonal conposition with a systemc
effect according to claim 12, characterized in t.h ; 1Y int

s oriptl s phemena g BRI i Tdo TEaH S0 4D Gl et h Bt e
conposi ti gn., 14 TARLGA o HAUIPAAL ENRASE bl Binviicbad diyshniel, sidiahicons and
accordl'krlfg 0 claim12 or 13, characterized in that the absorption

pr onot ithgr ageniesi S 1 sopropyl i denegl ycerol or 2 n-nonyl 1, 3-di oxol ane.

15. Topi cal hornonal conposition with a systenmic effect according to any one
of clainms t to 14, characterized in that the gelling agent is chosen from
the ggog(goi&@ RS kb it @Y si66h kiilhaSE stedt@t kfadriacesdando aiziy |l B cohaerdtudasidvaghatng
18 APR 2015 16. Topi cal hornonal conposition with a systemic effect

accor dithgsiioomd withy Mciushiaraed EpTERFHTRALY SPRENSRFy| i ¢ derivative is a
carboner used at a concentration of 0.3 to 1 % by weight of the total
conposition. 17.Topical hornonal conposition with a systemc eff ct .
accor g gpitQ RMpoaReRipshienchidi asytetn LBct achaiieg terltizetd Ph L P neharaqigrized
filmformng agent is chosen fromth roup, gonstituted ilican

cel | ul ogeheéhs quatijesl SLH@W&EF%F%GH@P%\/%\H %/%%D)é‘r‘ialgﬁto?‘;w%& pcﬁﬁpgﬁbﬁ%é‘one
derivati ves.

2].Topical hormonal composition according to any one of claims 1 to 20, in the form of a
peetrating gel, characterized in that it contains, tn a hydroalcoholic mixture, 0.4 % aomegestrol
acctate, 0.15 % estradiol, 8 % propyleneglycol, 3 % isopropylidenegiycerol and 2 Y of a mixture

formed from dimethiconol in dimethicons.

22 Topical hormonal composition according to any ons of claims | to 20, in the form of a
penetrating gel, characterized in that it contains, in a hydroalcoholic mixtwre, (.4 % nomegestrol
acetate, 0.13 % estradiol, § % propyteneglycol, 3 % long chain fatty acid and 2 % of a mixture of

dimethiconol in dimethicone,

23.Topical hormonal composition according to any one of claims 1 to 20, characterized in that it
contains, in the form of a penewating gel, a hydroalcoholic mixture, 0.4 % nomazgesirol acetate,

i . N ol b - a
015 % estradiol, approximatsly 8 % propyleneglycol and  approxirmately 3 7o

(sopropylidenegiycerol.



18. Topi cal hornonal conposition with a systemc effect according to claim

.17, characterized in that the silicone is chosen fromthe group :
constituted by dinethicone, dinethicanol, sinethicone and their m xgug G%R »,3!&5_2

19. Topi cal hornonal conposition with a system c effect ai%cor gtihng to clai Sk

| 8, racterized;i oot D80siihd GONRYI Sad BE cidixt ur eo f20r medber pmm of a .

di nﬁﬂ%&i‘f%ﬁoﬁgﬁlr@ i ?Eﬁg_ n%B?dTH(\)cbi cai ’hor ronal conposition with ay, ,

syst er;gggetﬁ]giﬁgcg]tﬂ a;@ﬁ&mh@gx hp:lro.iﬂalb};nlimmmtu;[cg,chéllé}%tﬁﬁéftdefq ?@ﬂfn PR Ot

quanti'ty of Silicone used ranges from1l tqQ.3 % nvei. ght LQtal 30

conposbinegeiroldceTspi & bl Yorov Hna AP RBITHS Y 3(??1 Pa@e%?@gfﬁg&t aél(af i %;Lrbgﬁ[tgg‘é)% 2% ms

| to 20, in the formof a penetrating gel, characterized in that it

cont ailerg chiap “Hfﬁ‘r‘joal coholic mxture, 0.4 %nonegestrol acetate, 0.15 %

estradiol, S % propyl eneglycol, 3 %isopropylideneglycerol and 2 % of a

m xture formed fromdinmethiconol in dimehhccone. 22, Topi cal hornonal

conposition according to any one of clainms | to 20, in the formof a

penetrating gel, characterized in that it contains, in a hydroal coholic

m xture, 0.4 % nonmegestrol acetate, 0.15 %estradiol, 3 % propyl enegl ycol,

3 %long chain fatty acid and 2 % of a mxture of dinmethiconol in

di nmet hi cone. 23. Topi eai hornonal conposition according to any one of clains

1 to 20, characterized in that it contains, in the formof a penetrating

gel, a hydroal eoholic m xture, 0.4 % nonegestrol acetate, 0.15 %

estradiol, approximately S % propyl enegl ycol and approximtely 3 %

i sopropylideneglycerol. 30 1 B APR ET 24. Topi cal hornonal conposition

according to any one of claims | to 20, in the formo[ a penetrating gel

contai ning a hydroal coholic m xture, characterized in that it contains 0.4

% nonegestrot acetate, 0.15% estradiol, approximtely 3% propyl enegl ycol

and approximately 3% tong chain fatty acid.





