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"EFFECT The present invention relates to the field of thergﬁmﬁwmﬁmﬁﬁwﬁry
-and nore especially to the realizationlof new gal enic for 0 be
applied on the skin. A nore garti cul ar subject of the Eresent 1H&¥ntion is

cut aneous t opi HEWFOBAC AL BREROGENHRQEESTPEENGOMBOSTRI@NSar e a

synt heti c progestogen and a r j strogen and the
penetrating power of which r}&ﬁﬂ@?@f{@@ﬁﬁﬁﬁt ain a system c hornonal
effect. The invention relates nore specifically to a topical

estrogen- progestogen conposition with a systemc effect for the hornonal

t r eat méhe pofsenthinvprtidnmestrsgsatoshe dicld of thareponiinspamisty and\iepre espegially {hghe
treatment. of ovarian,horponal deficienci [ en Wi th amenorrhea. The
Fr enchIF3E Iﬂeygf:lfplcﬂféfr’ofniﬁﬁer{dﬁg?qiﬁee cnﬁl%cpigpé}\r{g)&ﬁg 2 754 179 in the nane
of the Applicant already describes estrogen-progestogen conpounds intended

for adm nistration by oral route. However, in the sane way for the

pr ogestomens paticiilar sutject @dshe prpsens invansionriskcutancous topied Merssetinnsgbergctive
drawbacks.. . On the qne hand, i(t.requires the admnistrati.on of |arge ses
in or d&gr?dde@%ﬁgéﬂls‘ ars 6rsyrfth%“°d8%|gﬁﬁ%$qno?fldo? napcal Jor ?yQQ‘eflﬁgqsgageéﬁ?%&igﬁri ng
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). On ?ﬁrlie&%ﬁﬂgpoﬁ%ﬁ&ﬁlﬁ g’gésjssl%g(ébgﬁbqeé]aﬁ dtb:t) corslgtant pl asrfaati c levels over
time as oral administration is followed by a plasmatic peak during the

whi ch bl ood concentrations are transitionall ¥ hi gh. Estradi ol and sope of
its dedhgdnyepsien Fslags| morgsspeeificdliintos g fepietli PRI LeHREsE SHMPOSHIRNNYVER & ed

by percut aneo route.in order j i r | tuti i thi he
cont ot eg &g LG Ao Rnbof Bl BehbilFu BUAT Ue b Gutl de &
Howevekor thd tréffh &ovalak horgional deficledtiet iewpmeg asthegrRAsrhéde use of
specific galenic forns such as patches conbi ning occlusion, sol ubilizing

agent s TandFrpuokepdtent PR 232 491 candt the Frenchopatent ¥R oB4ild9tinethg| nasmpaef ¢he
| evel .systenic effect. Th i t
oo | alRrERE Aspadiractsy SR e afieeSPhen SRRl e NEE o A o rl

i nteragdyton the respective percutaneous passage. Because of this, the

previously described preparations for the percutaneous passage of a single
synt heHowepen gethesgun vyt thequegestagensaasdpr e destrpgens th eiabrputsdesstpresent

Appl i cation bl i sh nder 776 191 1n the nane of ~-th |i.ca re
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The functton of the protective barrier of the skin against external

aggr esahdnlse lindreGoichlldhfirst paperefieat)e Onsthe-othes handuitidoes abt daadstoarenstentand
does not all ow nedicinal nolecules to penetrate cept. under certai.n

condi t Phsmatic levels aver fine R ogfl qdﬁéﬂ%?fé&mse{o QHF%M plpsmatic pegk fyring, the, - o
of the ' ey : -1 t hi ckness of the skin, state of
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active ingredient froma vehicle and its penetration through the skin to
the bl ood or lynphatic, circul.ation c‘gpends .on number ?f RhéSi co-.ch m'dcal
and physiratielhaidasommphite dar@tivehascpelh A crriaiR FYP RS RET S R?eadHBPlsf%éﬁ‘t
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i ngredi SRS I rSert . name y synthetic progestogen, represents the main

obst aclhgrhéned Gegitcaneous paneikemive omtionhuHowdver, M| erquipeso kpaetoyboke dorf tire
progestogen is its poor diffusion through the epiderm,s because of . i

! p . ILts
| i pophipragestagenss the uae ebsnspidic grlenicdombssuchgs PatshesroMbiRiEg 8%@?%?1“’88{%51‘{1& he

two active ingredients Vis-a-Vi r eolls: Th |
veni o aesiE at? pOMREC Brable R UG RO B PRE PPAB I TR RaB e
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activity of the active ingredients. The topical conpositians accorgii ng to
the i nventétor mgkediants froersétbore theorespactive nerasyaneeys passdgee c Begapse i thisz s on

of the percutaneous passage of synt hetic pro t el i - hor
e S R T R
Corrpos'agérﬁ,nsuch 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 tis type requires @ specifc galenic sluion 0
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A nore specific subject of the present invention is therefore a topical

“hornonal conposition with a systemc effect for the hornonal treatnent of

-t he perinenopause and of the nmenopause2as well as for the treatnent of

ovari an_hornonal deficiency in wonen with anenorrhea, in the formaof a gel
e

or a sdhatpesionaidhe prateqtive darrier o dee slin agaipsti extasnal aggeessiens makenghar] nt s,
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agent, an absorption pronoting agent, afilmformng agent, a gelling agent
and t héhe velhigleueamsaining o rdlaeule;othicknessnof the gkins etaii oh hydiatianl patbslogishlent s
for the realizati.on of a gelled and/or filnform ng pharmaceutical form The
corrposF’P’i‘cgﬁl n’é‘&%f’ﬁi ng to the invention may be in the formof agel,
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from 19-nor progesterone used in the present invention is nonegestrol

and/ or t@nthe oblobd soedympkatr coneadn i depemishensa Ammberawpl physicordweyed t amcl
ether is nonegestrol tetrahydropyranic .ether. An exappl e of nonegestrol
ester ipgy%%lﬁé‘g%léiafwetﬁrée‘t"g“tcé?reﬁléﬁyo%‘i‘t% ?f}li‘é[%ﬂoﬁﬁtggf‘é‘d&?‘é‘ggnt i nvention
is 17beta estradiol or one of its esters or ethers. An exanple of a fatty
acid ester of estradiol is estradiol valerate. An exanple of an estradi ol
et her s thpr presestt rinesneon,lthe matuny lof @anel 03-the dpetiveinpeedieras itedf,rmahhady synthetic
Adm ni stered in the conpositionps according to the invention, nonegestrol
acet at ETOESEOH, FERIFSALS @%agﬁt@cl%fo BOFHMANSONF PERATaHAR bRS.rihe MAIYRISP K
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conposi tions which are the subject of the present invention are able to

i nduce perchisneaisapasedgee cTho phaipe of ithes viehicle otsed énl tha cempesitiensceccprding théehe
application si.te and i articular on the endonetriu The ¢ i pat i on. of
ot r aarienle s hefie, oo intbrBhee B ARG ATRARS Bl beileanl p &0 IR BB aneiice:
producg&i@?;mﬁgmﬁgii&r@(ﬁgﬁtgn when it is applied in non-nenopausal women
suffering from an estrogen-progestogen deficiency or in nenopausal wonen

who ar dhe sopital sbmpositonshancomiing togh¢ aventéont mekeit possiblade ob@img systerineffect

present invention, megestrol or one of its esters or ethers . resent in
B Quan®y tSPIHA It PErAeeE ot Besgh, Oha v BnERe ey oadb et egstel B80%; by
wei ght pafgcliBfont 8hdh neRPIRE bintiRitic otSifogRA! doRtbifd iR theatheonipoSital er s or

ethers'is present in a quantity varying from0.05 to 1.0 % by wei ght of the

total conposition, and preferably fromO0.05 to 0.5 %by weight. In a nore
or.one, of, i.ts ers. or, ethers i s present in

preferred nmanner.,, nonegestrol . . st

b quanth P BRI SURIFOA ReIPTES D IAPN 3 FSFRIOB1 (RIS IR GBS EoB A
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0.3 % by "weight of the total conposition, wth a preference for a

concentas &irithe tredtmeaneyeating homtonahdefiency sn estmen svithr are¢riverhsa, iarthd fogmfafam

0.1 to 1 %and estradiol, fromO0.01 to.0.2 % Topical conmpositions with a
syst emige! @rarsekytionyehagactqrized iothat it gMBIEST ding to the invention are those

contai n iag' g%sfe?g%géiieﬁ%, fﬁro@gs'g@g%ﬁ HeFi0dd #6mAlo- AR %rcggestjelto%e aRd &h deffo g@ﬁ,nﬁElﬁalOf

t he order
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.



4 by weight of the total conposition, and a quantity of estradiol or of one
‘of its esters or ethers of the order of 0.15 % by weight of the total
-conposi tion. The sol ubilizing agents add the absorption pronoting agents
have different nodes.of actigon but both nmake it possible to encourage the
penet r dHIF GEOESHIORER iy S fEPR 1P AIOF ETaERRERaBR UEHndRe RTeSTL IEYATHIBRITY BOTGSkht s,
by acti ; y, 1<C: LMt i i t he
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cut anetetmhgdropptnicether.i Anpaamplewfaomegestrot esadrusmanegestushacdtae. absor pti on
pronoti ng agents reduce the resistance to diffusion of the cutaneous
barrier by nodifying its structure. The solubilizing agents The

S0l ubi 7ing 3 BAE AL 1a16E BRSG ifienTO) K0! JrelaleshlaiblG FHELIAR &SR SELEOLS U1
there i's however no dire relationship 58t wean I mprovenent 1'n the

sol ubi kkirplefof b ligttyearid ¥steri oT@ERAIIEINE estiadidd @aleeky. CA€ exdmible bS an Bsifadas Reher is

per cut aneous passage. In fact, the agents which inprove the solubility of
an act Pvemesirignedl tethyl aed 3peoryvhetbersod egfadiddl ty for the vehicle and can
therefore definitively reduce its diffusion through the skin. For an active
ingredient to be conpletely solubilized in a vehicle, it nust have a

def i ned dihisterddyinftBE chinpoi@NR' dBEHdRDSto thdirvefidd, HohiégfBad! abPhte Rd Q&AL
that the partition coefficient of the active ingredi ent encourages its

di f f usitsncaphble of goingdhrokgin thegkoroandl pagsing inthahpblesd rirculatienin omder tohprodinsi ce

of solvents.and their .concentrations ensures  ade te, di ssol ving,and .

per cut BRBANS Jelnsuliar SSaR ARtiRE oiie HiefiPgd RHY fecieimEte At 88 Rgetlo

t he pr@&diimd Nventi on, appropriate exanpl es of solubilizing agents are

al cohol s, wat eral cohol m xtures, propyl eneglycol, polyethyleneglycol,

pol yet Ahe plrematc davelsiof zstracholcoldewmegf sl kettasd obined weitipthe conypesitiohe whivire
Pol ysorbate 80 DF a gl ycosyl at ed | yoxyet hyl enat ed / C ] yceride
(s kotBahe sibitsk ah e rehedov oo ass bt Lop dics  popronaierizcten B toties fesaltgent
a m xt f S5 i 1 : .11 zing agents is
gener aﬁ{fdfg{sag%é,]ﬁ\ol\ﬁit@%, t@gt'}] S tc?ﬁgllﬁs{ né%%tﬂggﬁgﬁh#@' nore effective
that each of them used alone. Preferably, the solubilizing agent is chosen
fromthe group consisting of water, alcohols, propyleneglycol or their

m xt ur d8¢ Combuatian Pk exradiol sud memegesisl asstate.Ahnyadigiminteredin ¢ epaatsg; manner,
conposifi | 1..C cor di ng - [ i IS t

et hano ’}(}d\%gﬁs\é\ar }Héf) S%f éﬁemg V@%’I ﬁﬁ %’a F ﬁ@?egl 1‘% X ulrpgnéplg ﬁsa\}\ﬁ?’o&xﬁ&t ﬁ[e}'féri?}g fg‘ﬁ%rﬁn ity
of et haqiR)genprdgestofsroTeffleicd 60 imnopmisaihivoaient WEo tadd @bndi@aEOFort hémorkehe
gquantity of water varies from20 to 60 % by wei ght of the total
conposFaplasamentiberapy.e particularly from30 to 60 % by weight, and that of
propyl enegl ycol from2 to 20 % by wei ght of the total conposition. Mre
particularly, a suitable solubilizing agent for the conposition according
to t heAictordingi onthe resehieinVention; @omepgtiod bnNond 0f i Blrdoekthenols, prdsent ¢n 45 %

water and 6 to 12 O/qor%pa/l ene oncol, and in particul arofrom 40 to 50 %
et hanoRyantity werxme: fom £).04 (0ad-Brroasnd pretomatdy fiom 0.000t9\l .50 Brtveight of the total
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adj uvants can be classified in different famlies according to their

cheni chl a snoragrefemed Amneer, scmegdstolodr aesof 18t esbers oprethent isrpresepem g,quantity

di oxol ane, deri vative ch as i ropylidene.glycerol ,. marketed. under the
name SHIKEE FOU(‘m %ff’/ggél“ée&gi’éﬁfgﬁc@a éﬂlpp%ﬁ“?glb%/rﬂe%trﬁﬁmggéﬁﬁe PHHs egrs or
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Tr anscptefdrénce)for arondenpatidri cih@negdestroteortdnervddts eSlzsooptthem varydnpfiong0dgent s
are alsg described.in the follow ng chemcal famlies: polyols, fatty

aci ds, 1&3%@%8%310?&9&5/)-%%%2 "4l cohol s and ani des. As an exanpl e of
substances representative of these famlies, propylene glycol

nonocapryl ate or Capryol 90, caprylic acid, diisopropyl adipate,

pol ysoTbpitsl @&hposditioas with «eybeswin afffeetnclirientp gecfptred acypeding eptie Rwvemenoare
Azone, can in particular be nentioned. Substances presenting properties of
absor ptoshcyiaRng agreatnifomegesitod gr pEoneefnts ¢siers pecthargiafyhe grdesof bRJRi des
(such as for exanple dinethylsul phoxide), terpenes (for exanple
d-1inmonene), alkanes (for exanple N-heptane) or organic acids (salicylic
acid and salicylates in particular). The absorption pronoting agent, nore
particularly suitable in the present invention, is selected fromthe

di oxol ane group, such as for exanpl e isopropylideneglycerol (Solketal) or
fromthe group of long chain C6 to C18 fatty acids such as lauric acid,




" An absorption pronoting agent particularly suitable in the conpositions
‘according to the invention is isopropylideneglycerol; the quantity of
-i sopropylidenegl ycerol is preferably ffom3 to 8 %by weight of the total

conposition, and in a nore preferred nmanner from3 to 6 9%b i 6
Gelrrlpi nby wgieht §fﬂ’ﬁé°téh‘6?‘%@)58f%“gé‘i‘ ? AYLeR %Strgﬂld)wf)f ?ﬁ%?eoorfr# Sn%St%\é\lgF\ sEIi'SSOfaI so
i rrport@gtor&ég ogcBaﬁ%ﬁpgﬁg%{ggpﬁl&g@p&ﬂ&git{oﬂ the invention. Gelling agents

[ |

are substances C en and nodify the viscosity of a liquid vehicle,
thus constituting a gel in the form of athree-di nensional coll oidal

(i ner hs solabideasieasia iy AepHonatTRolgaes i SRt e o MRl °
oxanl eonJhal?h ‘é@?ﬁibl@%'e‘n@ rAAEHE AL at SE BT ifeOREnEbioagh tabidhmakes,

carrag 0S€), poly rirdes (xanthan gum arabic gum

t r agacgdlhibiliginplageri$, Hycdeeifg opeled thesnodghamickactinity efthefaciveunbkcitle, mnprove the
sem -synthetic gelling agents are cel I_gll ose Pe,ri vatives, in parti gﬂl ar.
those sttbiliedf Bhe extivs iingrediento And mestjtyeith ATRILE 05 15 GHARRAUS SIFIDIres, g
acrylic derivatives. In the ca 3 L. derivatd thalr&si rs,
pol ycanfgﬁ‘ﬁliaT Z}ée 5%%“@0 FOMat8s. Irﬁfg%é%/oéﬁ tf}]%rf’l?) %&f{lﬁglgpr elgieén%éd?ﬁﬁ?/é}#\?irgsﬁ#ﬁ{cﬁg@

gel i ngiragfmtofiuse Riteiestsbiectionediffin®in sthetgeoup consi sting of cellul ose
derivatives and acrylic derivatives. Anong the cellul ose derivatives, they

are the nethylcellul oses (Methocel, Metolose), ethylcellul oses (Ethocel,
Aquacoii é r E i]E .!.h.&dr OXégl‘ opyl nmet hyl cel | ul oses (Kenai, Methocel, Hypronel ose),
hydr ox (Cel | osi ze, Natrosol), hydroxypropylcellul oses
(Kl uce lig@bAse! tRS SSubiGityosBtht iabk@dingfedftats, butrthareds however no
cal ci ulr%}lf 3§1%B‘?%L%IE?¥ lNym:eIt, Ty}lqlseyOCB, ér_osclargrrel | ose, Acdisol). Anobng
the acdirkitaeldtonshit batesen taproversent in the sobatalityyofiike pativeilpgrediont in thavehigls ar
t hose mar ket ed under the nanmes Carbopol (r)or Synthal e ) ol to
the i ng&hits dRCTEAsEd PRePERFQy ol E?Cé’r‘i‘e AT %,h& @Q‘sﬁ%&h&%’l
break dgwn i'r'x%rgﬁﬁlt ??{? e eaQ@it?%ﬁftfor%E Reigbie Gha ehy iRfcfarRdichiRRivaly reducths

u

car boners pr ce tornulations wnich are stable over tine and give the
f or nul @iffigsion thenkbgheskin.properti es which can be reproduced because of their

synthetic nature. The existence of djfferent degrees or, grades for e
pr oducFer aw petivesngradignt odreeoampietsly SPH’E@G Ha \Xgl%@lﬁt I %%Eﬂ%ivég‘”’r i“é{“&fi oty
cross- i nki ng, e nat ur ; h ;
pol yner97%t ’ileg’ﬁrt@egf%eﬁ\ls. a%‘@&e%%?&@#f%#%&%? F[% grﬁgﬁm rg??ggcsl&gtfofctaﬁ Bomar ,
those npyrk@batkmYurhp® €0 aifisih Gesighniic skider Atdwedingre sh€ardsentolb9Fmtion, ¢he) ,
Car bopol™ 980 (r), Carbopol 1382 (r)and Carbopol 202Q (r or simlar

) ( (r)
pr oduc ehoiseiofsaeentshandSpeir hericenizations aasyrey aequatcdissoliving aad REFAYIABIONS PRESaGE
or prerg)?.ut rald exanpl e Synthalen PNC (r), can be nentioned.

each of tl?eetqvo asc'fll(\:/g inag%e iSts.
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 Cg/Cyo glyceride (marketed for example under the name Labrasol®). As a
solubilizing agent, a mixture of the aforementioned solvents and/or solubilizing agents is
generally used, which, thanks to a synergy of action, is more effective that each of them used

alone.

Preferably, the solubilizing agent is chosen from the group consisting of water, alcohols,

propyleneglycol or their mixtures.
An example of a suitable solubilizing agent for the topical composition with a systemic effect

according to the invention is the ethanol/ water/ propyleneglycol ternary mixture, in which the



' Acdording to the present invention, the carbonmer marketed under the name
_Carbopol 1382(r) is particularly suitable as it liquefies on contact with
-the electrolytes of the skin and thus avoids a polynmer deposit which risks
bei ng an obstacle to the passage of the active ingredients, The uantity
of Car B8ty pEgthanel yiriss &Oabﬁg)%‘? £8P By Iveght1ak thy tﬂ%é’i STRPASHIONN, B‘et %@&Pty of
conposit.i . i f 1 fi 1 : ose
wni on Sebe e Fam AT QL v BB tnd Rl coniBeL B0 8 A0 UREs, 208 X0 ot
t hem akg goadnlby whighhraduthat of prbgylémeglicolr flohneti @@l %i bdusdipht off sy temke
it possible to envisage a cutaneous application with a viewto realizing an
occl usicQ@pesifioh-at skin |evel, preserving a cutaneous hydration known to

encour gge e S . et 1 ' : ke
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According to the present invention, the filmform ng agent is_selected from
the gr dupasisnlsr omd0 toH0Jp ethasnkdrom 40 to 455 Watey g romso tordg nadyyweight
derivatives and pol yvinyl pyrrolidone derivatives. The silicones used
accordpﬁﬁwgwcaﬁgﬁlnvention can be soluble or insoluble in water. According
to the present invention, silicone is chosen fromthe group constituted by
di met hi cone, di net hi conol, sinethicone, their mxtures, and nore

part i clhambsorption prometing agentof st eazoxytri nmet hyl sil ane and steazic al coho

mar ket der .the name of Silk Wax 10 ing) in th
ot of 15 AAIPLPR PeTTIE RSt o YPIRAGET CORDIE O IHOde bR LGP of acive’”

(hydr O?fxyréééﬁiQ{tQﬁi( g)lealeMgfsﬁﬁtMc%urMﬁ}uxmdﬁl%ﬂ THesd iaBRL RS @AEbe classified
(pol ydi met hyl - si | oxane) nazKeted under the name DC Bl end 20. The quantity
of sil i clifferentr fasilits aovdrding ® thelry chamigdit stofcturbe Astad esamplesof iabserptian t he
present invention, the silicone.which is particularly suitable is that

e ket OEPTRNIE 24eRs, BVafitFs 29 (30 dSQRISRHICERE alvoesel: HRankaIed PrRT e |
partic I j | f, .t . i ght t :
corrposilﬁ% I?%n% “ﬁ%ﬁg’% elg éléq'?Iaﬁleggeé%gg%{h\l/ﬁliz@%g,gyﬁt\r@ leqogemoé\éé%géﬁgggvemmn)
ment i oe@n-nonkly tr3odioRoapy; oredisttyteat [glycos enawethsl ethsti(for rratmpleathdt marketed
particular that nmarketed by the Seppic _Conpany under the name Agoat

AS- LF( under the Tradanaseg Evanscutn| @) eamingrrtisulas deimangieneda cAbsoprionrametiag ageitsni ng

70 % wat er 3 %cellulo acet gpht hal ..and .7 % X I .
part 1 cararse feeres i thecd By PR8I Phlisaoneif R A et Y Siagies
CPD( 1) alcohdll 224 WeQEss. dAS RRTexhBPleadf RbsihRs répttRaRtive of Yes@fanites, mogylendi um
| auryl sul phate, in particular that marketed by the Seppic Conpang:;nde{

, 2-0cty

t he naglycAhuaooeprEaD oB@apyyol 90ecdpyyliceddidi| diisepropyl adipate, polysorbate 8

dodecanol 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 C,3 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 absorption promoting agent particularly suitable in the compositions according to the
invention is isopropylideneglycerol; the quantity of isopropylideneglycerol is preferably from 3
to 8 % by weight of the total composition, and in a more preferred manner from 3 to 6 % by

weight.



Anong the nethacrylic derivatives, the follow ng can be nentioned: - an
_aqueous di spersion of an anionic copolynmer of nethacrylic acid and et hyl
-acrylate (type C), in particular that éontaining 30 %dry copolyner, 0.7 %
of sodiumlauryl sulphate and 2.3 Polysorbate 80 NF, narketed under the
nane EfsgHiagiagent8o D55(r) (Rohm and Haas), - an acrylic acid and nethacrylic
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and finally gelation.
Among the cellulose derivatives, they are the methylcelluloses (Methocel, Metolose),
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
rheological 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
polymerization 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 Synthalen K, L, M or

preneutralised, such as for example Synthalen PNC ®, can be mentioned.



- Dispersion and agitation: wetting The gelling agent (acrylic derivative)
'I's placed in suspension under agitation in the solvent (solubilizing
-agent). The agitation nust be noderate’as the acrylic polyner loses its
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- the mixture of stearoxytrimethylsilane and stearic alcohol marketed under the name of Silky
Wax 10 (Dow Corning) 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 composition.

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®,



'_T_herefore_, an exanple of preparing a "filmformng solution " the
filmformng agent of which is solid, is characterized in that: - the
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- a povidone, the molecular weight of which is of the order of 360 000, marketed under the name

Kollidon 90®

- the polyvinylpyrrolidone / viny! acetate 64 copolymer, of formula (CsHoNO), x (C4HgO2)m the
molecular weight of which is: (111.1); x (86.1)m.

- the homopolymers of polyvinyl alcohol.

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 diethy! 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.



- an aqueous sol ution containing a solubilized plasticizer, in which the
filmformng agent is totally solubilized under vigorous agitation; - an
-al coholic solution containing the othef excipients of the formulation and
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aneous

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 system 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;



 The skin, of human origin, was taken froma healthy subject, at abdonina
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at 250 rpm for 10 min;

- the EDTA and the active ingredients are solubilized in the mixture obtained,;

- the plasticizing agent is added and agitation is carried out at 250 rpm for 30 min;

- the film-forming agent is dispersed in small fractions whilst maintaining the same agitation,
until it is completely solubilized; agitation is continued for 1 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 is 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 ethanol and
propyleneglycol mixture; agitation is 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 1 hour to homogenise it;

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

agitation; the solution obtained is homogenized for 30 min.
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these gels lie in: - the proportions of

- an aqueous solution containing a solubilized plasticizer, in which the film-forming agent is
totally solubilized under vigorous agitation;

- an alcoholic solution containing the other excipients of the formulation and in which the active
ingredients are solubilized; and the gelling agent is dispersed and left to swell;

- the alcoholic solution is mixed in the aqueous solution and the solution is gelled with

triethanolamine.

The topical compositions according to the invention are intended to be applied on the skin

generally on the abdomen, the arms, the thighs, and the buttocks etc.

EXPERIMENTAL PART

1) Evaluation in_vitro of the percutaneous passage of the progestogen/estrogen active

ingredients

In this part, the percutaneous passage in vitro of nomegestrol acetate and estradiol will more
particularly 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 cell

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

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



- the choice of absorption-pronoting agent (" enhancer "), nanely Sol ket al
.or Transcutol, - the respective proportions of Propylened ycol

- (]I?G) {_lSoI ketal, Al'l these gel fornulati bBns correspond to the specifications
of pH, viscosity, titre appear ance. .They are .t est LN..PRI.C §
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the receivi onpartnent over 24 hours. 14 Taple 2: Results of the in
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%?XJ%@%@%&%&%?&?& 03%085%%&8}08%&8%& 0.04 M; Disodium phosphate: 0.02 M;
S. D. - ONa€%9:00.6%30. RBMimésl@(g/l)z?Smnglﬂof tiediquid contained in the lower compartment are
taken via the side nozzle during the course of the experiment and at the end of the test. Each
time, the basal liquid is completely removed and replaced by new liquid. A dual circulation
water jacket surrounds the underside of the cell and allows thermostatic temperature control of
the assembly at a temperature of 37°C. The homogeneity of the contents of the receiving
compartment is ensured by the movements of a magnetic stirrer. The upper part of the cell is
open towards the outside thus exposing the surface of the epidermis to the ambient air of the

laboratory as in the case of use in vivo.

¢) Preparation of the cutaneous biopsies

The skin, of human origin, was taken from a healthy subject, at abdominal level, during the
course of plastic surgery. The adhering sub-cutaneous fat is removed from the cutaneous
samples using a scalpel.

d) Implementation of the method

The preparations to be studied are applied in weighed 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) Determining the radioactivity

Scintillation in a liquid medium was used to detect the  radiation emitted by the radioelements.
The measurements are carried out using a Packard Tricarb 443 5™ 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 (ug) 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




3) Influence of the presence of estradiol on the diffusion of nonegestrol
acetate Table 3: Conparison of the results of the cutaneous passage of gels
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i.e. for the gel containing only nonegestrol acetate.

Table 1: Percentage composition of the 1 series gels

REFERENCE G29-287 | G29-299 | Tx11323 | G42- | G42-111 | G47-1 G47-5
bateh-12| 110

NAc 0.4 0.4 - 0.4 0.4 0.4 04
(nomegestrol acetate)
Estradiol - 0.1 0.1 0.15 0.1 0.2 0.15
Carbopol 1342 or 1382 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Propyleneglycol 6 6 6 8 8 8 6
Transcutol 5 5 5 - - - -
Solketal 3 3 3 5
EDTA 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Triethanolamine 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Demineralized water 4275 | 42.65 | 43.05 | 42.6 | 42.65 | 42.55 | 426
95°Ethanol 45 45 45 45 45 45 45

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

- the proportions of Nomegestrol acetate (NAc)/ 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 in vitro

Table 2 below summarises the cumulative quantities (ug) 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

TX11323
G29-287 | G29-299 | Tx11323
batch-12
NAc Av. 1.253 1.741 -
(hg)
S.D. 0.791 1.216 -
E2 Av. - 0.680 1.396
()
S.D.. - 0.149 | 0.653

Gels G29-287, G29-299 and TX11323 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
% 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



The best diffusion of estradiol is obtained with gel (42-110 (1.121 g)
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0 The results of percutaneous passage in vitro are summarized in Tab

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

G42-111 | G42-110 | G47-1

NAc Av. 2.148 | 2.299 | 1.816
(ng)

S.D. 1.535 | 0.524 | 1.151
E2 Av. 0.586 | 1.121 | 0.909

(ng)

S.D. 0.469 | 0257 | 0.614

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 cumulative quantity of nomegestrol acetate is
2.299 pg for gel G42-110 (0.15% E2) compared with 2.148 pg for gel G42-111 (0.10% E2) and
1.816 pg for gel G47-1 (0.20% E2).

The best diffusion of estradiol is obtained with gel G42-110 (1.121 pg) which produces better
results than gel G47-1 (0.909 pg) which itself produces better results than gel G42-111 (0.586
ng). 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 vitro. 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
Carbopol 980 0.60
Carbopol 1382 0.50
EDTA 0.05 0.05
TEA 0.24 0.30
95°Ethanol 45.00 45.00
Demineralized water 42.69 42.73
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Formulations A and B therefore correspond to these aims. However, to ensure a complete
therapeutic effect in all women it would be worthwhile obtaining higher circulating levels of

nomegestrol 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 percutaneous passage over 24 hours are shown in Table 6:

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

Gel B

NAc Av. 1.662
(ng)

S.D. 0.649

Therefore, in vitro and under the operating conditions used for these tests, diffusion into the
receiving compartment of 1.66 pg 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 results must therefore present,

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

over 24 hours of greater than 1.66 pg .

In the same way, gel TX11323, applied at a rate of 3 g of gel on a body area of 400 cm? leads to

plasmatic levels of estradiol at the equilibrium of approximately 40 pg/ml, which are located in
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Therefore, in vitro, diffusion into the receiving compartment of 1.40 pug over 24 hours (Table 2),
leads of the plasmatic levels of estradiol at equilibrium, of the order of 40 pg/ml. Estradiol gels
likely to produce satisfactory clinical results must therefore present during the tests of
percutaneous passage, cumulative quantities of estradiol at 24 hours of greater than 1.05 pg

without however exceeding 2.1 pg so as not to induce hyperestrogenosis.
A new series of gels has therefore been manufactured in order to confirm the first results

obtained, and in particular the promoter effect exercised by estradiol on the cutaneous absorption

of nomegestrol acetate and to study the combined action of other absorption promoting agents.

6) Study of other families of absorption promoting agents (2" series of gels)

The percutaneous passage of the two active ingredients was studied in vitro in gel formulations
differing only by the nature of the absorption promoter used, the other elements of the

formulation remaining identical:

Table 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 0.30

95° Ethanol 45.00
Demineralised water 42.58

The formulations corresponding to this basic formulation are summarized below:
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Polyols
PEG-6 caprylic/capric Softigen 767 G49-88
glycerides :
PEG-7 glycery! cocoate Cetiol HE (G49-102
PPG-5 ceteth-20 Procetyl AWS G49-110
Octanoic acid Caprylic acid G49-100
Fatty acid
Octadec 9-enoic acid Oleic acid G49-106
Dodecanoic acid Lauric acid G49-108
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Polysorbate 80 Montanox 80 G49-82
Surfactants
Popylene glycol Myzgliol 840 G49-111
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Alcohols 2-Octyl dodecanol Eutanol G G49-104
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In another formulation with the reference G42-120, a silicone DC Blend 20 is 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



Tabl e 9: Conposition of gel (49-114 20 ConstituentsReference 49-114
.control 1~lonegestrol acetate0.42 Estradiol0.15 Carbopol 13820.50 Propyl ene
. A ycol 8.00 Absorption pronoter- EDTAO0.#%5 TEAO0.30 95 Et hanol 45. 00
Dem neral i sed water45.58 Results in vitro:

Constituents Reference G49-114
(control)

Nomegestrol acetate 0.42
Estradiol 0.15
Carbopol 1382 0.50
Propylene Glycol 8.00
Absorption promoter -
EDTA 0.05
TEA 0.30
95° Ethanol 45.00
Demineralised water 45.58

Results in vitro:
The in vitro results obtained with these formulations and expressed as cumulative quantities of
active ingredients having diffused into the receiving compartment over 24 hours, are summarized

in tables 10a and 10b:

Tables 10a and 10b: Results of the studies of cutaneous passage carried out on the 2™ series of

gels
Table 10a

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 | 0527 | 0.102 1.179 | 0.814 | 0.437
E2 | Av. | 0.698 | 0.732 | 0.984 | 0.307 0.13 1.91 1.527 | 2.308
(ng)

S.D. | 0.247 0.320 0.220 0.181 0.029 0.503 0.554 0.304
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G49- 114GA9- 80GA9- 88GA9- IQPIeAT- IARCAY- TG T EY | 185 -9¢ G42-120

~g) Av. 1. 3681. 4681. 4001. P530. 5763. 8201]. 9883. 7161

S. D. 0. 5080. 6468A30[7/ A2 01.0021| 179 81405437 HBS52 0.788 2.782

~g) Av. 0. 6980. 732gg. 0840. B070. 13[L. 911. 5272. 308

S. D. 0. 2470. 3206:%2/00. 18110. 0290} 5030. 5540. 304 21 Tdble | O

(A9- 82(A9- 111IA9- T0EH I} IZIH O WE2-120549A0 0.465 | 0.178 | 1.068
E2 | Av. | 0303 | 1217 | 0.700 | 0.173 | 0235 | 1.368
(ng)

S.D. | 0.104 0.313 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
from formulations containing an absorption promoter are compared to those observed with the
control formulation, 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 Miglyol 840 (G49-111). Other promoters encourage the passage
of the two active ingredients in a simultaneous manner. This is the case for long chain fatty acids
(G49-100, G49-106 and G49-108), and Solketal-based formulations G42-110 and G42-120.
None of the promoters currently studied is 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 contrary 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 two 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 simultaneous passage of nomegestrol acetate and
estradiol does not appear to have been anticipated. Nevertheless, it can be noted from previously
established in 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 concerns 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
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quantity of nomegestrol acetate having diffused over a period of 24 hours, is 2.782 pg for gel

G42-120 against 2.299 pg 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, is 1.368 ug for gel G42-120 against 1.121 pg 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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t he ge 2- 289G52- 290 NAc0.41.001.7 Estrad|ol 0.150.150. Car bopol
13820. |So1kéthl 7 3 6 6

EDTA 0.05 0.05 0.05

Triethanolamine 0.3 0.3 0.3

Demineralized water 42.6 28.8 28.1

95° Ethanol 45 55 55

Results of percutaneous passage in vitro

Table 13 below summarizes the cumulative quantities (ug) of nomegestrol acetate found in the

receiving compartment over 24 hours.

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

concentrations of nomegestrol acetate

G42-110* G52-289 G52-290
Conc NAc 04 1.0 1.7
NAc (ug) 2.30* 2.93 4.68

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

* result obtained in the 1st series tests
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The results of Table 13 show that, in a suitable formulation, gels with concentrations of
nomegestrol acetate ranging from 0.4 to 1.7 % deliver cumulative quantities of nomegestrol
acetate much greater than 1.66 ug at 24 hours and are therefore capable of giving satisfactory
clinical results. It has also been noted that the quantity of active ingredient which passes through

the skin increases as a function of its concentration in the gel.

9) Role of the « solubilizing agent/promoter agent » proportion

Table 14 below shows the results of passage in vitro expressed in cumulative quantities at 24
hours observed in formulations G42-110 and G47-5 of the first series of gels with 0.4 %
nomegestrol acetate which only differs in the choice of the proportions of Propylene glycol

(PG)/Solketal (S), which are 8/3 for gel G42-110 and 6/5 for gel G47-5 respectively.

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

G42- G475
110
NAc |Av. 2.299 [1.785
(ne)
SD. 0524 ]0.523
E2 Av. 1.121  {0.913
(ug)

S.D. 0.257 10.258

Gel G42-110 allows better diffusion of nomegestrol acetate than gel G47-5: 2.299 pg of
cumulative NAc for gel G42-110 compared with 1.785 pg for gel G47-5 is obtained.

Similarly, gel G42-110 also allows better diffusion of estradiol (E2) than gel G47-5: 1.121 pg of
cumulative E2 for gel G42-110 compared with 0.913 g for gel G47-5 is obtained. Therefore,
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(42-110 and 6/5 for gel (A7-5 respectively. Table 14: Conparison of the
results of the cutaneous passage of gels (42-110 and A7-5 A2- 110(A47-5

NAC (g)Av.2.2991.785 S. D. 283401523 E2 ( of:80-2891210{ 913 6502922570./1258 Cel
(A2-110 allows hetter! diffusion of npmegestrol acetate thangel G47-5:
2.299 [NA¢ cumulative NAC A0 gel #2-110 l¥npared|with 1.5 g for gel
GAT-S Mg sREpr e 0.15 0.15 0.15

Carbopol 1382 0.7 0.7 0.7

Propylene glycol 8 8 3

Solketal 3 6 11

EDTA 0.05 0.05 0.05

Triethanolamine 0.3 0.3 0.3

Demineralised water 31.8 28.8 28.8

95° Ethanol 55 55 55

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 (ng) 3.17 2.93 1.61
E2 (ug) 0.71 0.64 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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Trials of this invention attest that the concentration of each component and its interaction with
the other components of a cutaneous gel formulation can, surprisingly, lead to a synergy or, on
the contrary, to an inhibition of the quantity of active ingredients which pass through by the
percutaneous route. Because of this, the preparations previously described for the percutaneous
passage of a synthetic progestogen on its own, as described, are not directly applicable to an
estrogen-progestogen combination as each combination of this type requires a specific galenic

solution.

In 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 is 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 percutancous 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.
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pharmaceutical, gelled and/or film-forming form.

2. Topical hormonal composition with a systemic effect according to claim 1, characterized in
that the progestogen derived from 19-nor progesterone is nomegestrol and/or one of its esters

or one of its ethers.

3. Topical hormonal composition with a systemic effect according to claim 1 or claim 2,

characterized in that the progestogen derived from 19-nor progesterone is nomegestrol acetate.

4. Topical hormonal composition with a systemic effect according to claim 1, characterized in

that the oestrogen is estradiol and/or one of its esters or one of its ethers.

5. Topical hormonal composition with a systemic effect according to claim 1 or claim 4,
characterized in that the oestrogen is a fatty acid ester of estradiol, and more precisely

estradiol valerate.

6. Topical hormonal composition with a systemic effect according to claim 1 or claim 4,

characterized in that the oestrogen is an estradiol ether, and in particular promestriene.

7. Topical hormonal composition with a systemic effect according to any one of claims 1 to 6,
characterized in that the quantity of nomegestrol or of one of its esters or ethers ranges from

0.05 to 5.0 % by weight of the total composition.
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estradi ol and/or one of its esters or one of its ethers. 5. Topical
hor monal _conposition with a, system c eff eg} according to claim.1 or im
et e
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mixture, in which the quantity of ethanol varies from 30 to 60 % by weight of the total
composition, the quantity of water varies from 20 to 60 % by weight of the total composition

and that of propyleneglycol varies from 2 to 20 % by weight of the total composition.

13.Topical hormonal composition with a systemic effect according to any one of claims 1 to 12,
characterized in that the absorption promoting agent is chosen from the group constituted by

the dioxolanes and the long chain fatty acids, having 6 to 18 carbon atoms.

14.Topical hormonal composition with a systemic effect according to claim 13, characterized in
that the quantity of absorption promoting agent varies from 2 to 12 % by weight of the total

composition.

15.Topical hormonal composition with a systemic effect according to claim 13 or 14,
characterized in that the absorption promoting agent is isopropylideneglycerol or 2 n-nonyl

1,3-dioxolane.
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characterized in that the quantity of silicone used ranges from 1 to 3 % by weight of the total

composition.

22.Topical hormonal composition according to any one of claims 1 to 21, in the form of a
penetrating gel, characterized in that it contains, in a hydroalcoholic mixture, 0.4 %
nomegestrol acetate, 0.15 % estradiol, 8 % propyleneglycol, 3 % isopropylideneglycerol and 2

% of a mixture formed from dimethiconol in dimethicone.

23.Topical hormonal composition according to any one of claims 1 to 21, in the form of a
penetrating gel, characterized in that it contains, in a hydroalcoholic mixture, 0.4 %
nomegestrol acetate, 0.15 % estradiol, 8 % propyleneglycol, 3 % long chain fatty acid and 2 %

of a mixture of dimethiconol in dimethicone.



»

17. Topi cal hornonal conposition with a systemic effect according to claim
16, characterized in that the acrylic derivative is a carboner used at a

. concentration of 0.3 to 1 %by weight & the total conposition. 18. Topi cal

hor nonal conposition with a systenic effect according to any one of fhe
cl ai s 24 Togicplhormpnabeqrapqsition acrordpgito aRBORS PhglaigsHh Ry 1a§%4fﬁctﬁgzecdwaééﬁ ¥ r om
t he grou ti e il | I f;vat: , b '

dor i vati SARAS e e pEla bERRERe B, b RRAIAROY FhKES. o A= h ALKk o
conposi t iacdtate) Ol 5a 96 ysiredivl; @fpt@dina@bcEr 8 pgopyleneglateh 48] apheuxambietyi 3eth i n
that the silicgne is chosen fromthe group constituted by di methicone,

di met hi céWwerorysdersghceohe and their m xtures. 20. Topi cal hor nonal
conposition with a systemc effect according to claim 19, characterized in
that the silicone is the m xture fornmed from di net hi conol in dinethicone.
21. Topi6Alopival orfmdnat eom@ssitibwncsurding sto sangt @ of ebinect tacZloridi thg formalfad m
19 or 20, characterized in that the ?uanxity af siljcgne used ranges from1l

to 3 % bPeREagRe gst comaining: & hyEBHpRICi i turschagsterized i thi A FORBAH AL 19 on
accor di n%oﬁx%ﬁ@slﬁl\él ?(%? tQ,TO.H N ra&iof,%@gi*@%&@ﬁﬁ%l%gﬁg&ﬁ% e{p?%&.)ﬂglagﬁj '

characterize at it contains, Xture,
nonegestBq%l@ggﬁ@he@u?aéa,@@stradiol, 8 %poropyl enegl ycol, 3 %

i sopropylideneglycerol and 2 of a mxture fornmed from di nethiconol in

di met hi cone. 23. Topi cal hornonal conposition according to any one of clains
1to 21, in the formof a penetrating gel, characterized in that it
contains, in a hydroal coholic m xture, 0.4 nonegestrol acetate, 0.15
%estradiol, 8 %ropyl eneglycol, 3 %long chain fatty acid and 2 of a

m xture of dinethiconol in dinmethicone. 30 24.Topical hornonal conposition
according to any one of clainms 1 to 21, characterized in that it contains,
in the formof a penetrating gel, a hydroal coholic m xture, 0.4
%monegestrol acetate, 0.15 % estradiol, approximately 8 %ropyl enegl ycol and
approximately 3 isopropylideneglycerol. 25.Topical hornonal conposition
according to any one of claims 1 to 21, in the formof a penetrating gel
contai ning a hydroal coholic m xture, characterized in that it contains 0.4
nonegestrol acetate, 0.15 % estradiol, approximately 8 %ropyl enegl ycol and
approximately 3 %long chain fatty acid.




