WO 2006/ 040196 PCT/ EP2005/ 011654 1 4-hydroxy tanoxifen gel formnulations 5
The present invention relates to (4-hydroxy tanoxifen)-containing
pharmaceutical conpositions and gels, and to nmethods using the sane. The
conmpound 4-vgdeosryoid@noxi fen (herein after referred to agctrepliesniéss

1-[ 4- (2- N-di net hyl am noet hoxy) phenyl ] - 1- (4- hydr oxyphenyl ) - 2- phenyl but - | - ene,
10 constitutes an active netabolite of the well characterized anti-estrogen
conmpound, tanoxifen. Due to the presence of a double bond between two carbon

atons, 4- hydroxy tanoxifen e%h?&?og%%ré%feﬁﬁﬁ?h ?mari c fornms. According to
Iterature, 1S

t he medi cal and bi ochem cal e orme of 4- hydr oxy

tanoxi fen are cormonly designated as cis and trans isonmers. Froma purely
chem cal perspective, however, 15 this designation is not strictly accurate
because each doubl e bonded carbon atom does not contain an identical

chem cal group. Therefore, it is nore appropriate to refer to the isoners
as (E) (the so-called cis form and (2Z2) (the so-called trans form

conf i gur at i HnsThe? Preként dnG&hbioR 3Flates td/Hdrhxdoxy samoxifen)-cantaidingcplasnacedticaHT
formul ati ons. However, thdgs? f‘gr nmul at | ons 2110 not contain any penetration
enhancer, and SATPOSIHORs fnq2qly, gn E’S‘PEfﬁ% USIg & 8% 0- adni ni strati on of 4- OHT
together with progesterone. There is a need for inproved 4-OHT contai ni ng
formul ati ons, which are easy to use for the patient, with easy conpliance,

especi al | y f or Themompound éhydrsiy targorifen daszein afterasfemed tmas £6FbJwei bl e del i very

of 4-OHT, with,i v t. i ropni at ) 1. C, effects.
There is al so gt{@éﬁ"ﬁ%ﬁ’ &'ﬂ%ﬁ%"%(%{y@éﬂ%ﬁng ?%ﬁg&f)gg@eﬁbﬁﬁ?zﬁheéﬁpgﬁ}' &Pficient
penetrati o0 of conktitutes tah Vi tivé) gietabotite! ofoitie aeetl dHafacteized adfi@stRiges @dinpbimdent i on
provi des 4- OHT-contai ni.ng pharmaceuti cal conpositjons and 30 gels, and

g
met hods for ustPmgxifene Dagdo the peeseneetafaudenbls bond betyyeen bye camboR giqmes, 4-
provi des hydr C: 3 I : et 10N i : Lgal and
Mo 2006/ 040100 KL ApaERRARIARERH g SR RS il SN bR T,
conposi tions cuiotheimica). litefature,0 isdfferieo fokms -ofhy-diydroxyt tummifer narbyconengtly based
on the total V&Is%putlteg fas E:lrs]eanﬁ(%r%g?slo%{e%r}' From a purely chemical perspective, however,

15 this designation is not strictly accurate because each double bonded carbon atom

does not contain an identical chemical group. Therefore, it is more appropriate to
refer to the isomers as (E) (the so-called cis form) and (Z) (the so-called trans form)

configurations.

20 US 4919 937 to Mauvais-Jarvis et al discloses 4-OHT formulations. However, these
formulations do not contain any penetration enhancer, and are specifically designed

’ for the co-administration of 4-OHT together with progesterone.
There is a need for improved 4-OHT containing formulations, which are easy to use
for the patient, with easy compliance, especially for the delivery of higher doses,
25  allow reproducible delivery of 4-OHT, with improved safety profiles and appropriate
systemic effects. There is also a need for 4-OHT topical formulations, which allow

efficient penetration of the active ingredient across the skin.

The present invention provides 4-OHT-containing pharmaceutical compositions and
30 gels, and methods for using the same. More particularly, the present invention

provides hydroalcoholic pharmaceutical compositions suitable for topical and



The conpositions of the invention achieve a very effective 4-OHT delivery,
alone or in conbination with another nmedi canent. Furthernore the
conpositions of the 5 invention allow efficient patient conpliance, in

parti cul ar wbenws/oheigher doses are concerned (e.g. 1 ng 4pEHEP1005/0TDd5¢,
preferably 2 nmg 4-OHT or nore). The cenpositions of the invention also show
appropriate system c exposure. The present invention thus relates to a
pharmaceutical conposition conprising 4- 10 OHT, at |east one C2-C6 al cohol,
at | east one 9%5&&9:339 ficatidh, Whérein ﬁflﬁc&ﬁﬂﬁftfoﬁ& 'c@r'i’tame@h@.‘l“c%@wa'}@%faﬂ
aqueous vehicle. Sal rmaceut | cal onposition can be nmade in various
forms, e.g. a gyd:oxatantbxn&nbmwelgat basedmmtluwtetwclghtcéﬂmoa}posmnnor nt ment, an

aerosol . Prefer p trc oSkt ion i and |s
suitable for té@ﬁ é{np h?r?*ﬁog?l?ealf‘?’ er‘f?ea‘f ﬁﬁecﬁlvwﬁéﬂ?ﬁﬁw

tanoxi fen) as yge@dnibi@iti6h rWﬁ}?faﬁdStﬁert ﬁxe&rcﬁlﬂer(tzFN'thennore the compositions of the

di met hyl am noet hoxy) phenyl ] - 1- (4- hydr oxyphenyl ) - 2- phenyl| but - | -ene. 4- OHT

enconpasses Shotitvenfien @iywiefhcient mﬁenttqmp(l@}cer &b particulas Whetel m&herrﬁoﬂsuﬂfés

t hereof, includin a m n r T,

preferred becar.?gre e?'?ed ICI;% ac ve t n t%ﬁm%(’w ?gﬁc]) J‘Sﬂg‘z&(ﬁé%‘? ohol S
are known in thempbimoxﬁwrlmeahmﬁoﬂl alse sl ipscpratd Wetemic ¢xponaeaol |

i sopropanol (propan-2-o0l), n-propanol (propan-l-ol), butanol, butan-I-ol,

but an-2-o0l, ter-butanol, pentanols, hexanols. Ethanol is preferred, since
it contributes ﬁEfﬂrEdeﬁPfrllvE!nn&lotﬁ’ﬁ'sr EE‘?at&é“% £bﬁ£&ﬁﬁ€&ﬁﬁ£} &ﬁﬁp%%ﬂi%n%nﬂ)ﬁgﬂgr 4y
evapor ating qui ckl'y on contact with the skin. 'i'’ng agents are known

in the art 10Thé)H'Erahleage¢ner @y Cagioohol, gicleast ane gelheg eg@t,tablfaﬁst Qsrmsoeiration
possi bl y of pogxgrrerr cn tureé hané1 the capacity to gel when contacted
with a specifi EEFTeAY MAYOURAPYF™ Gel | i ng agents make it possible to

i ncrease the \smcmhhaee@rﬁcal EfinpRRioARELHE naad m%ﬁb%fohh@ . 2@k @olagor,0 t he
i nvention, but may also act as solubilizing agents es of geIIrng

agents i ncl ude acx¢ashi clogien. anray, 30 osrrmrnhgna@row i Breéwldyws%ahampgme

(i ncl udi ng pol RO by B.F. Goodrich
Speci al ty Pol y%erééqlﬁ(g'l %%ggml B&i l))éq%ivr Sl on ) C evq(%g(%gﬂ Chio)., cellul ose
derivatived5 pdhextamer%-@QHT@” yd+hydrxy rtampxifnr)easV\ﬁkeﬂomel‘eﬁA@éfaﬁ fo 1- [4-(2-N-

PCTI EP2005/011 5nf'eth):aaminoetl'roxy)phe:nyl]-1-(4-hyr1roxyphenyl)-2-pheny1but-1—ene. 4-OHT

encompasses both the (Z) isomer and the (E) isomer, as well as mixtures thereof,

including racemic and non racemic mixtures. The (Z) isomer is preferred because it
is more active than the (E) isomer.

20 C2-C6 alcohols are known in the art. Such alcohols encompass ethanol, propanol,
isopropanol (propan-2-ol), n-propanol (propan-1-ol), butanol, butan-1-ol, butan-2-ol,
ter-butanol, pentanols, hexanols. Ethanol is preferred, since it contributes efficiently
towards the transdermal passage of 4-OHT by evaporating quickly on contact with
the skin.

25  Gelling agents are known in the art. The term ‘gelling agent’ generally refers to a
compound, possibly of polymeric nature, having the capacity to gel when contacted
with a specific solvent, e.g. water. Gelling agents make it possible to increase the
viscosity of the pharmaceutical compositions accordfng to the invention, but may
also act as solubilizing agents. Examples of gelling agents include anionic polymers

30 such as acrylic acid based polymers (including polyacrylic acid polymers, e.g.
CARBOPOL® by B.F. Goodrich Specialty Polymers and Chemicals Division of

Cleveland, Ohio)., cellulose derivatives, poloxamers and poloxamines, more



preci sely, Carboners or acrylic acid-based polyners, e.g. Carbopol (r) 980 or
940, 981 or 941, 1382 or 1382, 5984, 2984, 934 or 934P (Carbopol (r) are
usually polymers of acrylic acid crosslinked with allyl sucrose or

al | yl pent aewgt2aesiggaioy, Penulen TRL (r) or TR2 (r), U treeeRo0éd@ékn CR
etc.); cellul ose derivatives such as 53carboxynet hyl cel | ul oses,

hydr oxypr opyl cel | ul oses, hydroxyet hyl cel | ul oses, ethylcellul oses,

hydr oxynet hyl cel | ul oses, hydroxypropylinethyl cellul oses, and the |ike, and

m xtures theregfecisBly! exARRIeRs &F adtlicy &idl¥hsl GoRRhHD! ORYCEBE ORIy HRIfp, Such
as Lutrol (r) grade 58 or 127, pol oxam nes and ot her gelling agents slch as

chitosan, dext P8h,orpds 1382 omnid8R.atWdal29§4n834 Abt 934P t(Rebepel® Brenysuabent s,
al one or in 10 _cponbi natiaon,. may, be used.in.the pharnmaceutj.cal .conposition
according to tﬁg&rﬁeﬁ\@hﬁc%? a(%q Ic{ﬂslﬁié"iﬁ% ,mfl'h@ﬁﬁldf‘hcéosfaf’rb&u@wtﬁif%ﬂfolbm oses,
hydr oxypr opy! c@kitilef IR, ® o TR @ Ettrby, | hléh TFE etc.)¢ bélblgye ldetivabivessuch as

hydr oxynet hyl cel | ul oses, hiigroxypro yl met h¥l cel l ul oses, and m xtures
thereof, are pawrbeemehylsellyloseser r ehydraxypropylestinlossss of hydrexysthsdeghiuloses,

i nvention. 15 Faklon I |

'penetration egﬁgﬁ@é@&e?’s h§§§%§%ﬁ§ﬁgﬁs%g}&9@%ﬁy@g%? nggF%ﬁAén ? hﬂée
delivery of thtkeramd mixtaed theseofirpalaiapiess ort polgethilendipolgpropylenenesplymgent s
al so have beenﬁ&fgferﬂed té as, penet rg}ior accel ergnts, dj uvants, and
absor ption profffietsstutiol; @ grads 8 g8 124 dploxamines ad Other gelling; 3oy sheh a8
mechani sms of  geiids@) deRiart Pedtths | dHaSRNM abhsD AN Fith&e fgding ia@&ht9 aldngR QY i NG
the 20 solubility and diffdsibility of the drug, and thoSe whi'ch i nprove
t ransder mall0 aberobipatian, hay bhaised iy thér@haimaceuticabicompesitan acaordingriedhet o

retain noisture s of NG the,skin, JnpRrow ng.t skin' s per bility,
hoting ns penciivgpiah CUBEe, HiaRityd cqrb MRERAM S 8o B R ets,
tenporarily thiydbojethyddelluldgesski N suethyRelhilbgs, boundakydrdamesthylddli@loses,
penetration enhancer within the context of the present invention_ 25 can be a

functional der hydexxpEopyimgthylgeujosssi and mixtures theeqohows nagticylagly preferred in

nodi fi cations gfeohkiof tRChEsenPinviftfdnaci di ¢ derivatives of the carboxylic
functional group of a fattg acid or 1sosteric nodifications thereof. In one

enbodi ment 15t hBerfetratiori @enbdncemsr ire aalsos dnowh in fhet ay. Aci‘penetation embsacert 4 ed

al kanoic acid | I.ch : ar | S tituted. with a.funetigpal
e fvat  ve_t hePmstycdh detf i loH Bibslstine Reltvdr R R ol o il Bl o
derivatives t hthragh.thd kieint Hiege adentst alsodtavel bedterfidred tb ak pynehatich hdvalerdnss f our

4) to twenty-fqur (24). carbon atons. n-limting examles of penetration
(4 y ad?uvangs, ax)xd absorption promoters. This class of aggnts éxc udes those with diverse

mechanisms of action including those which have the function of improving the

| 20 solubility and diffusibility of the drug, and those which improve transdermal
absorption by changing the ability of the stratum corneum to retain moisture,
softening the skin, improving the skin's permeability, acting as penetration assistants

or hair-follicle openers or changing temporarily the state of the skin such as the
boundary layer. The penetration enhancer within the context of the present invention

25 can be a functional derivative of a fatty acid, which includes isosteric modifications
of fatty acids or non-acidic derivatives of the carboxylic functional group of a fatty

acid or isosteric modifications thereof. In one embodiment, the functional derivative

of a fatty acid is an unsaturated alkanoic acid in which the -COOH group is
substituted with a functional derivative thereof, such as alcohols, polyols, amides and

30 substituted derivatives thereof. The term "fatty acid" means a fatty acid that has four
(4) to twenty-four (24) carbon atoms. Non-limiting examples of penetration

enhancers include C8-C22 fatty acids such as isostearic acid, octanoic acid, and oleic



enhancers include C8-C22 fatty acids such as isostearic acid, octanoic acid,
and ol ei c WO 2006/ 040196 PCT/ EP2005/ 011654 4 acid; C8-C22 fatty al cohols
such as ol eyl al cohol and lauryl alcohol; |ower alkyl esters of C8-C22
fatty aci dsweewkwo4ndet hyl ol eate, isopropyl nyristate, brdwykpedspaisdse, and
met hyl laurate; di(lower)al kyl esters of C6-C8 diacids such as diisopropyl
adi pate; nonogl ycerides of C8-C22 fatty acids such as glyceryl nonol aurate;
5 tetrahydrofurfuryl al cohol polyethylene glycol ether; polyethylene glycol,
propyl ene gl ygah; celoxotattptadhslsisaed bslorgl @hb@ddmah@nangi Mie6holMTRE taliA

et her; diethylene glycol nononethyl ether, alkylaryl ethers of pol yét hyl ene
oxi de; pol yet hyst@rn@f 632 fatiy n@%@W|aseﬂubplgate,pmgremymm&at@huﬁé stgpugte; hy |

cuers: O et s ARARRO S b BSROR oSLARE efh

pyrrolidones an pyrt erpenes roxyac
essenti al oi I Sadlﬁﬁté, mMonibglyesides efeQB-C22r fiftgr scidh @mﬂﬁheélycdrylcmd@lamfet state
i sopropyl . of these penetration enhancers can be used ejther alone or

i n conbi nat f on tetrghysirofugfuyil alephe) pobyrethyigse elycehsthe: aplyetbylene glyenle Pronyicas

enhancers. Aqu gﬁodiﬂh

aspect of the ven#&géllcétﬁ%%ﬁ%glld aque%1 é/lg% e cog“gétlﬂglggl éégll@ e)ts}%\[/vater

i ngr 1(_'adi gn;fs u.sefoubmeﬂlz'ladﬂmst alkgla?il; etheﬁs of| pdlyahyimelatg%icbaqml)@:tytlje}naf%)ad: ng
agent. Bufferin axﬁetﬂ lﬁ es eC'laet%l ar npco, 0%1 a agqueﬁglw? Dy ering
agents, are kn AYhe PIXCIBRES hpri ses
at | east one byft&ol, &ﬁﬂf Qée@eﬁé}’a&%a@&ke@stéf OpyrEdNidofksOuRd AQaklyfyrroddéie;

citrate buffers, e. sodiumcitrate and/or potassiumcitrate; tris
buffers, el@. temege yéer ¥acidspurgs; esyshtialeils, anfl anisturesithereef; B@f@md@ﬁgrénles ype
buffers, dib as %1u8§] %@%oﬁro 2]0 ﬂgf fhrese trat o%dérﬁl%ger%) gﬁi tie ﬁg dhnBHJ%paS| ¢
phosphat e. I n another’ aspect, € phar mace conpositron o the

i nventi on furt &lerie ©®riprdostbinatian, bagecorﬂbinaidnagemloy thieei differeat persetratied er abl y
phar maceut i cal l'ﬁ‘i acceptable, and is preferably selected fromthe group
consi sting of THB¥¥nol anmi ne, sodi um hydroxi de, 25 anmmoni um hydr oxi de,

pot assi um hydr axidhas vaHifle$hre knowH i HEBHNALRFGRE RPAnoMer abgeeiBiithéHvBRionand
m xtures thereof. Wiere the pH of said pharmaceutical conposition is not

optinm zed tor smémeu&mucmrmrwm hesiden wateringrsilients usefubingdiusiingpH.ofgent
conprises at | 6agh ONeRF5ne dutrefifil pRR SiftrdeRl W P& s, eSSHcRhIN PGt RBoE R €S 1O

t he

acceptable buffering agents, are known in the art. In one aspect, said aqueous vehicle
comprises at least one buffer, preferably selected from the group consisting of citrate
buffers, e.g. sodium citrate and/or potassium citrate; tris buffers, e.g. tris maleate;
20 phosphate buffers, including Sorensen-type buffers, dibasic or monobasic phosphate,
e.g. sodium dibasic or monobasic phosphate.
In another aspect, the pharmaceutical composition of the invention further comprises
a base. Advantageously, said base is preferably pharmaceutically acceptable, and is
preferably selected from the group consisting of triethanolamine, sodium hydroxide,
25 ammonium hydroxide, potassium hydroxide, arginine, aminomethylpropanol or
tromethamine, and mixtures thereof. Where the pH of said pharmaceutical
composition is not optimized for transdermal administration, e.g. where said gelling
agent comprises at least one acrylic acid-based polymer, said base contributes to the
neutralization of said pharmaceutical composition, for topical application onto
30 human skin. Furthermore, said base (neutralizer) allows optimum swelling of the
polymer chains during the neutralization of the charges and the formation of polymer

salts. Especially when said gelling agent comprises an acrylic acid-based polymer,



neutralization of said pharnmaceutical conposition, for topical application
onto 30 human skin. Furthernore, said base (neutralizer) allows optinum
swel ling of the polyner chains during the neutralizati on of t he charges and

the formatiwo 2006/0pmbymer salts. Especially when said gep ;g[,,
conprises an acrylic acid-based pol ynes, W 2006/ 040196 PCTI EP 5 611654 5

sai d base preferably conprises triethanolamne. It also allows an opti num
viscosity to be achieved i n the pharnmaceutical conposition according to the

Vent] on. . Theeid khdl el Rl B HORNHAY § UB985% o BHELAERPUT Of

said base int IFon, ‘especi a respec the hat ur e of said

gel Iing agent wbseﬂﬁe@dtlﬂehepmmﬁmﬁub&lezoﬁipoaﬁm acoRdiagto tie inbentiop PRSI ti on,
in order to reach the desired final pH.in the conposition, For exanpl e,
wi th car boner sSiaies Bersen WoRld, kngwg hathogqliloaqec%ﬁwtablecaﬁpeﬁtof Bifebasgin fBe

tronet ham ne a Gé%ﬁé hess agogpt

desired final g(ﬂflﬁ] t.!t}lﬂ’e orrpa'ﬂgltlorgeép%%e bager%gg fb?ﬁéél@egglﬁtﬁgragﬂﬁ preFerabI y
i s between 10: thewirdaﬁdﬂhela,lcoholr@nmnebﬁathabcbmpdmtonemmrder10mdhtheﬁzéuedzfmﬂl still
nore 10 pref er between 4:1 and 1:1...Unless ot e state

per cent ages (0/? C°F’8°§ﬁ%rﬁ:1°§ ifh © Wmﬁz Eﬂ‘sa Altongt ¢ he
conposi tion. A@@M%@fcaﬁhﬁeﬁ&he@hnheraﬁmr Nﬁbﬁrast@bs%bqsalakﬁoanelcﬁsﬁaﬁlas to
content, e.g. absol ‘ute et hanol content. 15 Accor di ng to one aspect, said

phar nace ]cht i cg: regelnibe Srsired finebph in thecompontior The base/geliingragentisatio prefemablyy. 193;%;
0 0,
01050 1655 Harsv Rl By P BaRl RN erbed T S B aBPUBLRIGRE T5°1 Y

mor e pref et@bl preferdldpb@wieibdd andi €. pref erably 0.105- 0. 125% nore preferably
0.107-0.119% nore preferably 0.111-0.118% nore 20 preferably 0.112-0.117%
still nore preferably 0.113-0.116% nost preferably 0.114- 0.115% of 4- CHT.

According to a ashe | it
0. 205- 0.950% UBE"%?%‘Pab y%atedsgérqeﬁ%%gg% ﬁﬁiﬁétﬁ?’?@?g‘gﬁ@‘ms O%ogt?ﬁeven

nmore pref er abwgight Qﬁmeosomwomémoms of plcohal(sh iexeirD referotoab3alot aleoheh nor e

preferably 25 preferably 0.220-0.500% still nore
preferably 0. 2‘3‘8‘%’%‘8%8@3%{&6 Eﬂor1e e y 0.220-0.350% of 4- OHT.

15 According to one aspect, sald pharmaceutical composition comprises 0.105-0.950%,
preferably 0.105-0.195%, more preferably 0.105-0.185%, more preferably 0.105-
0.175%, more preferably 0.105-0.165%, more preferably 0.105-0.155%, more
preferably 0.105-0.145%, more preferably 0.105-0.135%, more preferably 0.105-
0.125%, more preferably 0.107-0.119%, more preferably 0.111-0.118%, more

20 preferably 0.112-0.117%, still more preferably 0.113-0.116%, most preferably 0.114-
0.115% of 4-OHT.

According to another aspect, said pharmaceutical composition comprises 0.205-
0.950%, preferably 0.210-0.900%, more preferably 0.215-0.800%, even more
preferably 0.220-0.750%, even more preferably 0.220-0.700%, even more preferably

25 0.220-0.600%, even more preferably 0.220-0.500%, still more preferably 0.220-
0.400%, most preferably 0.220-0.350% of 4-OHT.

According to another aspect of the invention, said pharmaceutical composition

comprises 40-80%, preferably 45-75%, more preferably 50-75%, still more
preferably 55-75%, most preferably 60-75% of at least one alcohol.

30 According to another aspect of the invention, said C2-C6 alcohol is selected from the
group consisting of ethanol, propan-1-ol and propan-2-ol, and mixtures thereof.

Preferably said C2-C6 alcohol comprises ethanol.



According to another aspect of the invention, said pharnmaceutical
conposition conprises 40-80% preferably 45-75% nore preferably 50-75%
still nore preferably 55-75% nost preferably 60-75% of at |east one

al cohol . 30y@Gemlos188 t 0 another aspect of the inventiorpeSad ﬁ" hﬁgp al cohol
Is selected fromthe group consistinggof ethanol, propan-I- an
propan-2-ol, and m xtures thereof. Preferably said C2-C6 al cohol conprises
et hanol . WD 2006/ 040196 PCT/ EP2005/ 011654 6 According to anot her aspect of

t he inventi on, utlcal osi Lion rises -5.0 %.
bref er ably 0 1d0t0Ri & RGRY. bl GPRCEHYRY, 588 Blarhaiolied cmportion,
0.25-3.5 % eVQBmﬁﬂﬁdé QDI-@f)%aﬂirhﬁérz{BbBOiisa 986, Moed preferblPIOct-810a%) sved.rdord. S %
still nore preferablly 5-2.0 % nost preferably about 0.5-1.5 % of at | east
one 5 gel | i ng Paferably 025chs eﬁ,ﬁgemaowm@fn@blwsbé@t%mvmmw piedareblyA.4-34i d

gelling agent @ | Q
cellulosics, i njg{ggﬁlrﬁgﬁﬁfﬁuﬁgﬁg %?’?g’? ﬁx%ktﬁ@%%pa“ v E/gg p%c);{afgf %)egsé one
derivatives Ssughllmg agent, boxynet hyl cel | ul oses hydroxypropyl cel | ul oses
hydr oxyet hyl cel | ul gses, eth ceIIqu es, dr ox hyl cel | ul oses,

hydr oxypr opyl métoRgidEng o AngEL aspge Pt %lfl"eR B, Saifl Beling: ABeRs caTpRITSeES At ot
Preferably, saigle sq&ddd Réin i X/Ef§c§fuﬁf§fc§%£lﬁ&’iﬁk%@iﬁlﬁ@ééYégféFé‘?iidC@nlvﬂﬁ%es
hydrF o et hyl ce

hydr oxypropyl cel | ul oses, et hyl cel T'ul oses oses
hydr oxynet hyl cétdlluloss alsyivativgsi sosty s oppbaxyiiethlylsellloses s bydroaypropylzel wtases,

t hereof. Most preferabl aid gellin nt _conpris

hydr oxypr opyl c@?’&rﬁ %"3‘2‘/13/%1 551 ucel . %Q'l ﬁﬁ@fﬁe& ng to ﬁ}ﬁq;?mpeﬂé%lﬁg@osg% t he
i nvention, jgai %y&bﬁlﬁi‘aﬁﬁm&tﬂmyl@blhﬂ@d@%ﬂtm@ﬁke)cﬁmhix&ﬁés fhefeod FefiabB/, edigr abl y
0.15-4.5 % nore preferably 0.2-4.0 % even nore preferably 0.25-3.5 %
even nore pref éPlélBEyageﬂtSISSS#Fc‘ﬂﬂ fomncasbexymsthyicsiuigsss, hydrozypropypeliiases, nor e

preferably O. 5P‘qgnce¥/€m%§l 1084ef er abl y noﬁil &35 1.5 (yﬁf({r?ﬁﬁnétﬁ@l?élu?&gs

penetration en ccotdi ng to er aspect | on, said
phar maceuti cal hydmpmbp)ﬂmathykcdﬂm«ses,amd&ni&hﬁe@th%eof)rMcherpadfembty, Said géllig nore

preferably 0.5-1.8 % eve ef.er abl y 7 % even nore preferably
0.5-1.6 % eveftd F%‘%?)‘?séf BW’T e lluf\;’)se%g g\l)’e‘?ﬁllrmre preferably 0.6-1.4 %
even nore psef ycatidihgOto’ adotifer Yaspédt éf tHE¥0MmPention, said pharmaceutical composition

comprises 0.1-5.0 %, preferably 0.15-4.5 %, more preferably 0.2-4.0 %, even more

preferably 0.25-3.5 %, even more preferably 0.3-3.0 %, even more preferably 0.4-2.5
%, still more preferably 0.5-2.0 %, most preferably about 0.5-1.5 % of at least one
penetration enhancer.

20  According to another aspect of the invention, said pharmaceutical composition
comprises 0.4-2.0 %, preferably 0.5-1.9 %, more preferably 0.5-1.8 %, even more

1 preferably 0.5-1.7 %, even more preferably 0.5-1.6 %, even more preferably 0.5-1.5

%, even more preferably 0.6-1.4 %, even more preferably 0.7-1.3 %, still more
preferably 0.8-1.2 %, most preferably about 0.9-1.1 %, or 1.0 % of myristate

25  isopropyl. '
The compositions according to the invention may include several penetration
enhancers.
According to another aspect of the invention, said pharmaceutical composition
comprises 20-50 %, preferably 20-40 % of an aqueous vehicle.

30 According to another aspect of the invention, said aqueous vehicle preferably

comprises at least one buffer, especially a phosphate buffer.



preferably 0.8-1.2 % nost preferably about 0.9-1.1 % or 1.0 . % of
nyristate 25 isopropyl. The conpositions according to the invention nmay

i nclude several penetration enhancers. According to another aspect of the
i nventi on, Jraceutical conposition conprises 2 rably
20- 40 %of vgﬁbgq@@%s vehicle. 30 Accogding to another %scég%l;%(g@&ﬁ%?

I nvention, said aqueous vehicle preferably conprises at |east one buffer,
especially a phosphat e buffer. WD 2006/ 040196 PCT/ EP2005/011654 7 In

rotorably o118 RS I5PER At FnvoR g P gE e Bh AR s s gR S, O |
y :
still more prgfsgratly y-18. %&QF&ferﬁmW 5PIES, @vabérepe trably 8:091(20, still ridie

enbodi nent, the present invention provides a pharmaceutical conp05|t|on 5
conpri sing: - orefwﬂwwsmGmwsém&s@blwébqatmzws 0.950% of 4-OHT, - 40-80 %

of a | ea.St Oneglﬁ%necgmg#v& %@ﬁ{, >}hﬁ? 9 cffrseg{t ‘E}Rvé{m rﬁ gf’cﬁrﬁ)ciueﬁ S%lg’ar&laéﬁ(aia(f) &%q&gigbggts t

one gelling ag prefera OXYypropy
| east one penet:dsmpmsmg enhancer, 10 - 20-50 % of an aqueous vehicle. In

anot her enbodi meng resent nt | on e phar maceuti cal

conposi tion cOn‘d)rzOél &% %(EFSE%V %%Sfée/‘g gt(?]@'g’l y 0.105-0.185% of

4- OHT, - 40-75_%4pfgety;l 088 $easPitfe, CRCEAUBhAGN 9f¥abﬁr ﬁfoﬁbl y ethanol, 15 -
0.15-4.5 % of at |east one gell'ing agent, ‘prefera lydr oxypr opyl cel | ul ose,

- 0.15-4.5 % of dl- IS@e%bfatdeaqbemegﬂlla'(gagnntepdeﬁcmbéyhydroﬂ@r@l%lofosan agueous
vehicle. I n anot 0 t he resen I nvention provides a

phar naceuti cal Mg@%’, gf’lﬂe?,s&)%er??fe ﬂwnfﬁﬁancﬁf 215-0.800 % (respectively
0t %05 P 16269 of 26-904F.0of an 4§uebbs Yeidle.2 | east one C2-C6 al cohol, preferably
et hano

In another embodiment, the present invention provides a pharmaceutical composition
comprising:
- 0.210-0.900 % (respectively 0.105-0.185%) of 4-OHT,
- 40-75 % of a least one C2-C6 alcohol, preferably ethanol,
15 - 0.15-4.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.15-4.5 % of at least one penetration enhancer,
- 20-40 % of an aqueous vehicle.
In another embodiment, the present invention provides a pharmaceutical composition
comprising;:
20 - 0.215-0.800 % (respectively 0.105-0.165%) of 4-OHT,
- 45-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.2-4.0 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.2-4.0 % of at least one penetration enhancer,
- 20-40 % of an aqueous vehicle.
25 . In another embodiment, the present invention provides a pharmaceutical composition
comprising: ‘
- 0.220-0.750 % (respectively 0.105-0.145%) of 4-OHT,
- 45-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.25-3.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
30 - 0.25-3.5 % of at least one penetration enhancer,

- 20-40 % of an aqueous vehicle.



- 0.2-4.0 % of at l|east one gelling agent, preferably
hydr oxypropyl cel lul ose, - 0.2-4.0 % of at |east one penetration enhancer,
20-40 % of an aqueous vehicle. 25 In another enbodi nent, the present

i nvention py@Yéod@s1d Phar maceutical conposition conpri Sﬂdi%rzoos%%ﬁ%g' 0.750 %
(respectively 0.105-0.145% of 4-OHT, g 45-75 % of a | east one -

al cohol, preferably ethanol, 0.25-3.5 %of at |east one gelling agent,
pref erably hydroxypropylcellulose, 30 - 0.25-3.5 %of at |east one

[ 20-40 9% of hicle. 2006/,040196..
P2ty o5 B St M ABaA BN YA B OBHCOBR et e
pharmaceut i cal cefipangg:t i on conprising: - 0.220-0.700 % (respectively

0.105-0.125% of 4-OHT -, 50-75 % of a | east one C2-C6 al cohol , preferably
ethanol, 5 - 0-3-0222850.600 %: (respectively 9d 0§ 125 05 4<PHT: pref er abl y

hydr oxypr opyl cel l%LﬁS%’ofaleﬁgtéieﬁ]ﬁg?rilg{cR@rl, Igﬁggaglbpaﬁm{&net rati on enhancer, -

20-40 % of an aqueous vehicle nment, the present invention
provi des a phar mex3A100% af at deastmeigeiling agenty ppefermblytydidkypropy2@iése 500 %

(respectively O. - 1.8% of 4-OdT,. - 60-75 % of a | east one C2-C6

al cohol , prefer aﬁé‘ﬁ’%%l ‘ast ong pgucsration g » | east one gelling agent,
preferably hydr 00oMPRIIras latdo@SFehicle. 0. 4-2.5 % of at |east one penetration
enhancer, - 20-40 % of an aqueous vehicle. 15 I n another enbodi nent, the

present i nvent imanofirep ¢inledimenty Hwrpreserttinventibn provisiss apharmaceicpirdogipasjtion
0. 220-0.500 % greétﬁ)ect,i vely 0.112-0.1179% of 4-OHT, - 60-75 % of a |east one
C2- C6 al cohol , ?ﬁl b y ethanol, - 0.5-2.0 % of at |east one gelling

agent, prefigrabl y0.2R0d0.600/ % (Edejpécti®tly 0l 1039.118%) of 4-OHT,
- 60-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.4-2.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.4-2.5 % of at least one penetration enhancer,
- 20-40 % of an aqueous vehicle.
15 In another embodiment, the present invention provides a pharmaceutical composition
comprising:
0.220-0.500 % (respectively 0.112-0.117%) of 4-OHT,
- 60-75 % of a least one C2-C6 alcohol, preferably ethanol,

- 0.5-2.0 % of at least one gelling agent, preferably hydroxypropylcellulose,
20 - 0.5-2.0 % of at least one penetration enhancer,
- 20-40 % of an aqueous vehicle,
In another embodiment, the present invention provides a pharmaceutical composition
comprising;
- 0.220-0.400 % (respectively 0.113-0.116%) of 4-OHT,
25 - 60-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.5-1.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.5-1.5 % of at least one penetration enhancer,
- 20-40 % of an aqueous vehicle.
In another embodiment, the present invention provides a pharmaceutical composition
30 comprising:
- 0.220-0.350 % (respectively 0.114-0.115%) of 4-OHT,
- 60-75 % of a least one C2-C6 alcohol, preferably ethanol,



20 - 0.5-2.0 % of at |east one penetration enhancer, - 20-40 % of an aqueous
vehicle, In another enbodinent, the present invention provides a
pharmaceutical conposition conprising: - 0.220-0.400 % (respectively

0. 113- 0. 11684 2006/04b196HT, 25 - 60-75 % of a | east one C2- GrTApEaRBh16s4
preferably ethanol, - 0.5-1.5 %of at 4 east one gelling agent, preferably
hydr oxypropyl cel lul ose, - 0.5-1.5 % of at |east one penetration enhancer, -
20-40 % of an aqueous vehicle. In another enbodi nent, the present invention

(respecti vely 0. oat 4 el eBP O deutl asell f1ORREN A onprdyefiuts 0 ™
al cohol , pref er alglsyl.ethanstllcas\éncFinérié0 tanb¥eT/ EP2005/ 011654 9 - 0 5-1.5 %

5
of at |east one gel | i g _agent, pref erably hydroxypropylcellulose, - 0.5-1.5
% of at |east on ﬂ@@pfmwoww?&eer - 20-40 % of an aqueous vehicle. In

anot her enbodi pEfbhet é}ﬁbwn?x%ﬁ’cn{hs ggéégrﬁglg\%ﬂtl&{ {/ﬁ%a hﬁ'?ﬁf:tgﬁlgggg)g@g%té%

conposition 5 conprising: - 0 % (respect
4- OHT, - 40 80cc%pwismg | east one C2-C6 al cohol, preferably ethanol, - 0.1-5.0

% of at | east on | {0g, ent I ropyl cel | ul ose, -
0.4-2.0 % of nyrﬁggg Oed%rb {32 W‘ng 8@%5%%6?3% aqueous vehicle. In
anot her enbodi ITEQO«SOt‘}b%fQ'Ie%&%E OZUG@EI%HUI' pRéferabBRAShaho phar maceut i cal

conposition conpri si g(g 900 %(respectlvel . 105-0. 185% of 4- CHT,
40-75 % of a |lea8tl-oh @Qatdﬂsmwamg agerdf prefatably ket ropylksllulosg, 15-4. 5 % of
at | east one gel fer hydr oxypropyl cel lulose, - 0.5-1.8 %
of nyri state |sobr )a:lgpmynﬁat% ISOP{%pyly

- 20-50 % of an aqueous vehicle.
In another embodiment, the present invention provides a pharmaceutical composition
comprising:
- 0.210-0.900 % (respectively 0.105-0.185%) of 4-OHT,
-, 40-75 % of a least one C2-C6 alcohol, preferably ethanol,
15 - 0.15-4.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.5-1.8 % of myristate isopropyl,
- 20-40 % of an aqueous vehicle.
In another embodiment, the present invention provides a pharmaceutical composition
comprising:
20 - 0.215-0.800 % (respectively 0.105-0.165%) of 4-OHT,
- 45-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.2-4.0 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.6-1.4 % of myristate isopropyl,
- 20-40 % of an aqueous vehicle.
25 In another embodiment, the present invention provides a pharmaceutical composition
comprising:
- 0.220-0.750 % (respectively 0.105-0.145%) of 4-OHT,
- 45-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.25-3.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
30 - 0.5-1.5 % of myristate isopropyl,

- 20-40 % of an aqueous vehicle.



- 20-40 % of an aqueous vehicle. In another enbodi nent, the present

i nvention provides a pharmaceutical conposition conprising: 20 -
0.215-0.800 % (respectively 0.105-0.165% of 4-OHT, - 45-75 % of a | east one
C2-C6 al co & ably ethanol, - 0.2-4.0 %of at le | ng
agent, prefer%%’?y hydr oxypr opyl cel I ul ogge, - 0.6-1.4 %g%%rn/%lﬁgﬂ?{ﬁéi

| sopropyl, - 20-40 % of an aqueous vehi cI e. 25 I n anot her enbodi nent, the
present invention provides a pharnaceutical conposition conprising: -

0. 220-0. 750 %(respectlvely 105-0. 145% of 4- - 45-75 % of a | east one
C2-C6 al cohol , 1BiRRotBsramBPdEngnkths presenbmzym@nwrw)@féﬁs aaqh%wtl@heorwsmong
agent, prefera@oﬁggéq%oxypropyl cellulose, 30 - 0.5-1.5 %of nyristate

i sopropyl, - f an aqueous vehicle. WD 2006/ 040196 PCT/ EP2005/ 011654
10 I n anot her enb&dR@péﬂOO%hjfespncﬁmlynﬂ.loﬁ@dﬁﬁ%amfﬁpmﬂ des a pharnmaceuti cal

conposition co lsLng: .-, 0.220- .70 0. 105-0. 125% of
4- gpilT o 50- 75 ‘%)55(# §§E}g‘éfaf’s]?as$ﬂ%e€g' Blé ?ega tX‘é’i‘ bly ethanol, /()5 -

0. 3-3. 0% of sat .| eg3i3 ®RorIakist I StERF v R4 el | ul ose,
- 0.6-1.4 % of nyrlsta}tae | SO rg%@wa%eﬂ’%g%%y%n a*c}fjpgous egglﬁlkﬁgle In

anot her enbodi ren.6-1h% quﬁstﬂtelsmrepul; on provides a pharnmaceuti cal
conposition corrp%(#jggyg%f an?‘Pé’ Q- 0 600% (respectively 0.111-0.118% of

4-CHT, - 60-75"% aI cohol, preferably ethanol, - 0.4-2.5
% of at |east gfandiRér enibedRganithe Iﬁi’éﬁﬁﬁfn@&ltﬁbn lpy&ﬁquj}ﬁﬁﬁmeﬁdaub&mmon
0.7-1.3 %of nyristate |sopropyl - 20-40 % of an aqueous vehicle.

comprising:

10 - 0.220-0.600 % (respectively 0.111-0.118%) of 4-OHT,
- 60-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.4-2.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.7-1.3 % of myristate isopropyl,
- 20-40 % of an aqueous vehicle.
15 In another embodiment, the present invention provides a pharmaceutical composition
comprising:
- 0.220-0.500 % (respectively 0.112-0.117%) of 4-OHT,
- 60-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.5-2.0 % of at least one gelling agent, preferably hydroxypropylcellulose,
20 - 0.8-1.2 % of myristate isopropyl,
- 20-40 % of an aqueous vehicle,
In another embodiment, the present invention provides a pharmaceutical composition
comprising:
- 0.220-0.400 % (respectively 0.1 13-0.1 16%) of 4-OHT,
25 - 60-75 % of a least one C2-C6 alcohol, preferably ethanol,
- 0.5-1.5 % of at least one gelling agent, preferably hydroxypropylcellulose,
- 0.9-1.1 % of myristate isopropyl,
- 20-40 % of an aqueous vehicle.
In another embodiment, the present invention provides a pharmaceutical composition
30 comprising:
- 0.220-0.350 % (respectively 0.114-0.115%) of 4-OHT,
- 60-75 % of ethanol,



15 I'n anot her enbodi nent, the present invention provides a pharnmaceuti cal
conposition conprising: - 0.220-0.500% (respectively 0.112-0.117% of

4-OHT, - 60-75 % of a |east one C2-C6 al cohol, preferably ethanol, - 0.5-2.0
% of at | eqdsd00865088! | 1 Ng agent, preferably hydroxypr Oplﬁb‘iﬂfl’hdb%ﬁ%u 20 -
0.8-1.2 %of nyristate isopropyl, - 2Q;40 % of an aqueous vehicle, In

anot her enbodi nent, the present invention provides a pharnmaceuti cal
conposition conprising: - 0.220-0.400 % (respectively 0.113-0.116% of
4-COHT, 25 - 60-75_ % of | east one C2-C6 al cohol, preferably ethanol, -
0.5-1.5 %of at |%&de gh%}t}’é{qupﬁﬁ 05¢nr ef erabl y hydr oxypr opyl cel | ul ose,
- 0.9-1.1 % of _ myy A 8toabEof iR ¥bprony120- 40 % of an aqueous vehicle. In
anot her enbodi nent, the pre{jsigér’tlt ?énvgﬂ){i on provides a pharnaceuti cal
conposition 30 P Vesifiagaqueods 2¢hicld. 350 % (respectively 0.114-0.115% of

4-CHT, - 60- 73850.of 1F:t haBoIH V\O ZtO(%g/ 040196 PCT/ EP2005/0111? 4 11 i .5-1.5
% of hydr oxypr 1“88? YaIPBC P RATAEHLS SYUBSHIOTYPY SPRPES WP paceitid- 40 %
of an aqueosis Y@diivdsCinchidetgt éaﬁ(b?,' dnYolliéni(sy] s&'Bﬁszﬂ@,eHﬁﬁrﬁﬁi'ob%}(!;}%dgﬁxﬁé(sﬂﬁy
conprise usual pharmaceutical 5 additives, including salt(s), enollient(s),
stabilizer(s), artern propellani(a)l (Seid plarmapenticab cempositioadnay alge insbide ahlegstone Sai d

phar maceuti cal @%ﬁﬁeoﬁv%i.one al so include at |east one further active
i ngredient. Th MG 1 " provides a gel useful for transdermal or

t ranscut aneous THenveéation alé® pRovides RGeb Bteful HBA rAMderid]l GRltrafRERAAEIUsidelivery
according to the inventign. Thus, the 10 jnvention is also directed to a

4- OHT- cont ai ni FRYPRERS S3f PEAEacentisal composition; aseerdingatadhe dpveatiigib diteprilie t he
present i nygnt {RenR5AY L6 HirBoitlPR% LB lontdilhg hydro-alcoholic gel.

According to another embodiment, the present invention provides a dose packet, unit
dose packet or multiple dose packet containing said pharmaceutical composition or
said hydroalcoholic gel. Advantageously, such conditioning of said pharmaceutical
composition renders application easier for a patient, Thus, these forms of packaging

15  canreflect the schedule of application, e.g. daily or weekly administration.
According to another embodiment, there is provide a dispenser, e.g. with hand pump
or valve, containing said pharmaceutical composition or said hydroalcoholic gel.
Such dispensers allow for flexibility in the administered dosage, as a function of the
amount of composition to be applied.

20  According to one embodiment, said packets or dispensers can be accompanied by a
notice giving instructions for the use thereof.
The pharmaceutical compositions, gels, packets and containers of the invention are
useful for treating various conditions and/or disorders.
The term ‘treat’ or ‘treatment’ as used herein refers to any treatment of 2 mammalian

25 condition, disorder, or disease, and includes, but is not limited to, preventing the
condition, disorder, or disease from occurring in a subject which may be predisposed
to the condition, disorder, or disease, but has not yet been diagnosed as having the
condition, disorder, or disease; inhibiting the condition, disorder, or disease,
for example, arresting the development of the condition, disorder, or disease;

30  relieving the condition, disorder, or disease, for example, causing regression of
the condition, disorder, or disease; or relieving the



!

dose packet or mnmultiple dose packet containing said pharnaceuti cal
conposition or said hydroal coholic gel. Advantageously, such conditioning
of said pharnaceutical conposition renders application easier for a
patient. Thus, these fornms of packaging 15 can reflect t e of

appl i cati onfVO 00408 | y or weekly adnipistration. AccorJFH&ﬁ@%ﬂ%%‘l‘ner
enbodi nent, there is provide a di spen§ r, e.g. wth hand punp or valve,
cont ai ni ng said pharmaceutical composition or said hydroal coholic gel. Such
di spensers allow for flexibility in the adm nistered dosage, as a function
of the anount whnditionpassed byrthe distase apgisorder, f@Examplsy stopping thecnyaptamroefi nent ,
sai d packets or, di.spensers gan be acconpanied by a notice giving

i nstructions fotpeflﬁ asﬁg’édlts‘ﬁrgfreof . The pharnaceutical conpositions, gels,
packets and confi ffth SpRberther ippeatiodNintrefitioh $6 & Wondiéion,! diSstiérNor WidédseUS
conditions and/or disorders. The term treat' or "treatnent' as used herein
refers to any tmesssmontongdition, diserder, ondisesss dewslopraendif nemeskaddeqcurred, afingease,

and i ncl ude but. i s LT, t revent i { .oC i 1] IS er, or
di sease fr o% océcj"ﬂ']r1 5 ﬁé}hqﬁthonar%%qg?%t%r vﬁf‘%ﬁe Y/é?‘%)én%?elé [ tg‘g%sﬁe‘%‘f) QFS hgéaql

condi tion, di safestelopmenit oftisecdadition,Wisohdes, didiseyset been di agnosed as havi ng
the <condition, disorder, or disease; inhibjting_ the condition, disgrder, or
di sease, for oRAwpi@largthephermaceytical pevRasEiRe gl Packsts auheantaings ofitheor der |
or disease; 30 ;p&didigyl stRgfggondi tion, disorder, or disease, for exanple,
causing regression o the condition, disorder, or disease; or relieving the
WO 2006/ 040196 PCT/ EP2G€8ing i ' nditi volyving dense breasttissiesHighr

e di sease,or disarder.

di sorder, f exanpl st ing the s to of . th

The term " pite difEIbp Preast BEGE 14652 PIeficias G PERSY SRROT SRl b Ao R T8 Ger . or
di sease, Wﬁ‘an&nﬂﬁm@gﬁ?ﬁbl Smsitidlity, Olih, jOfa diafRamSud TelcandR Ndetéction oy had
occurred, or no_ 5 further condition, disorder, or disease devel opnent if

there had al r eatisgnostion Said dgnsedeastiissug canthe diffizsdior nedularyi sor der, or di sease.

In particular, the Qhaﬁéﬁgg%l {y@ ?breg%gﬂ%%;!%ehi%rﬁea#%ksﬁasegaﬁ’ é:fm%&& dfr‘]s%g cai ners
of the invention are N ventrng conditions

i nvol vi ng dens egehéralts treferssto e corstefiation of common non-malignant aberrations in breast

preventingrrdnditions ins

15 tissue. These aberrations include numerous lesions that have well-defined
histological characteristics, and can be classified as proliferative or nonproliferative.
Exemplary benign breast diseases treatable by the present methods include adenosis,
cysts, duct ectasia, fibroadenoma, fibrosis, hyperplasia, metaplasia and other
fibrocystic changes. Each of these diseases, often referred to as “‘changes” or

20  *“conditions” due to their prevalence, have well-defined histological and clinical
characteristics. “Adenosis” refers to generalized glandular disease of the breast. It
typically involves an enlargement of breast lobules, which contain more glands than
usual. In “sclerosing adenosis,” or “fibrosing adenosis,” the enlarged lobules are
distorted by scar-like fibrous tissue. “Cysts” are abnormal sacs filled with fluid or

25 semi-solid material, and lined by breast epithelial cells, developing from lobular
structures. They begin as excess fluid inside breast glands, but may grow to
proportions that stretch surrounding breast tissue, causing pain. ‘Fibrocysts” are
cystic lesions circumscribed by, or situated within, a conspicuous amount of fibrous
connective tissue. “Duct ectasia” refers to a dilation of mammary ducts by lipid and

30 cellular debris. Rupture of the ducts induces infiltration by granulocytes and plasma
cells. “Fibroadenoma” refers to benign tumors that are derived from glandular

epithelium and contain a conspicuous stroma of proliferating fibroblasts and



10 density breast tissues are a predictor of breast cancer risk, and
conprom ses nmamogr aphic sensitivity, which is a nmajor issue for cancer
detection and diagnostic. Said dense breast tissue can be diffuse or

nodul ar; - \’56%3{5/.*)%9966‘“/ or preventing benign breast di 3%2?0@}3?{69{1 br east
di sease genefally refers to a constellation of common non-mali"gnan
aberrations in breast 15 tissue. These aberrations include nunmerous | esions
t hat have wel | -defined histol ogical characteristics, and can be cl assified

as proliferative or .nonprolferatjve. enpl ary heni gn east .di seases
Creat abl e by { KEUBFEEOHUIESS] HEPCEH it Blumneheg T Aisobe Pl o,
fibroadenoma, hidAEOSH perPMALT RI@S t@an GRrBRWAS bAcABIWREB REveril lﬁye% ¥fddis
changes. Each of these di seases, often referred to as "changes™ or 20

"condi tions" diise the habad imenphraneavithow tuthenfermagsion - Hopémplagiainereaseote bulk ofnd
clinical characteristics.."Ad sis" refers,to neralized, g andul. a

i sonea of 1t he iy Hsfi: 1y ‘BRI Bymefrfosit, St SrACHARS bkt 20g FopRles

| obul es, whisch afeOifiy@ved, By Hic0dBe tehad“dudfalByperplibia dnde16bula GypaplRasrs, " or

"fibrosing adenosis," the enlarged | obules are 'distorted by scar-Ilike
fibrous tissueBasdyen ahistolegied) stemmination; diyperplagia myytbe ¢hagacteriged 25 “usaah’- sol i d
material, and |[ngd .y b i l.ial l.opi I | ar
structures. Thé)%/ %gpgllp% .aéfegéagaga? r%?%itég' H%lle(\)(kldee%%? %ﬁ@c@?%éﬂt@ﬁd n(rgr%% Ogr ow to
proportions thahe $ypectiaifois o nddiffgréntigtad tissue sofiBotheA tipen gMpfaplasia often

"Fi brocysts" are _cystic lesjons circunscrihed by, or situated within, a
conspi cuous andtrlts tont jap gyonmeralechange and epables cpjly betdsritgsyithstands thes (o a
dilation ofjgnmappifey. ducts by lipid and 30 cellular debris. Rupture of the
duct s induces in1|I1ration.by granul ocytes and plasma cells. "Fibroadenoma"

refers to benign turDmE reatinestalsy inoluding ealcdssive seapiing, ktloidrscamd
contain a conspi cuous sﬁom& of, Qrol.i ferafi n‘% fibrobl asts, and 2@%@1040196
PCT/ EP20051011 YRS ORI BG4S  EXFGSRYG A O (SEESPILC STy | BYISEatY Ze1F15 18
pronmi nence of b d iof Sdé@sd Mibkdi@ tiddiie® Akt - resutly BOfnd laBSdriial WRfu@d Shealngn

overgrow h of cells, where several layers of cells 1line the basal penbrane,
wi t hout tunor ESEeSBIVE sears hyyseroivm larger thaameeessary foraopnalkveymd healingapgd e ssue.

oo 52! SO i NG, L el s © oo
hyper pl asi a. " s&asearecsxcesshiesscatsoini which db¢ eemse nfztirbam tissug pextends depondathe be
characteri zed %grd;rlés %?l Ehe original wound or incision, and does not usually regress
spontaneously. Determining whether a scar is a keloid can be difficult, since keloids
often superficially resemble other hypertrophic scars. However, keloids have
20  distinguishing histological features. One such feature is the collagen nodule, which
contains a high density of fibroblasts and unidirectional collagen fibrils in a highly
organized and distinct orientation. Additionally, keloids have a rich vasculature, a
high mesenchymal cell density, and a thickened epidermal cell layer. “Hypertrophic
scars” are excessive scars in which the dense fibrous tissue does not extend beyond
25  the borders of the original wound or incision. They tend to be wider than necessary
for normal wound healing to occur. Histologically, hypertrophic scars have more
organized collagen fibers than keloids, and scant mucoid matrix. Hypertrophic
lesions are characterized by randomly distributed tissue bundles consisting of
uniaxially oriented extracellular matrix and cells;

30 - treating gynecomastia. Gynecomastia is a common clinical condition,

often presenting secondarily to an underlying disorder, representing the benign and

sometimes painflil proliferation of breast tissue in young boys and adult males;



or "atypical". "Metaplasia" refers to a phenonenon in which a differentiated
ti ssue of one type transforns into a differentiated tissue of another type.
Met apl asia often results froman environnmental change, and enables cells
better to wd hatedthet Ne 10 change; preventing and/or to,eafdp3fhsd5iRés -
|nclud|ng excessive scarrlng, kel oi d §gars and hypertrophic scars.
"Excessive scar" or "excessive scarring"” generally refers to overgrow hs of
dense fibrous tissue that result from abnormal wound healing. Excessive

scars have grown | arger than necessar, 1bor nor nmal vvou_nﬂ heal.i n ag nd are 15
charact eri zed by overﬁm'%m ir greagl gancel. FSPSHGHY MOBRY Uﬁ%

"Kel oid scarsggge excessive scars in which the dense fibrous tlssue
ext ends beyond the’ borders of the original wound or incision, and does not

usual |y regress sponiraatmg masalgide Mastalgiz, ngsorhdiedefmastedyaia”i o brekstimaind can

be difficult, singe keloids, often resenbl e ot her rophi c
scars. I—bmevercoxﬁgﬁugesa%e H%Rf& °2’6‘“H’Psﬁﬁeﬁsglﬂ’%‘ﬁt"ﬁg}°ﬁl‘%?8 369’%% C?IEB Lgeggraf One
such featur® imedibd d;fr@étiti%ﬁ&ﬁl H&dsdvantyvv&hheb but QiMsaulgis can HedHd SHERREddY af
fibroblasts and unidirectional collagen fibrils in a highly organlzed and

di stinct orieninigmpeas to\deferfere yath pormed|dgily activities, Andj qven i sdisable efflictedy  hi gh
mesenchymal ~cejly 'tMasta%@Q cin Pk ﬁ%&ﬂ&?a&&dﬂﬁr t%%; Eg éense%'gcegro ain

"Hypertrophic “scars” are excessive scars

does not ext enfl) bgslzaim@hmiatyepaig (Aenen-cyfclitdl enamimaylypain, wndi (8) extramamnmr}on
for no mal und healin ccur

They tend to be .w der..than necess

Hi st ol ogi cal | ypa‘ﬁygg’f:{l?ag gé%%ﬁsglt%gv@ rhysig OEB’Pb Wﬁite‘d‘?a&?ql e‘??u? bw s than
kel oi ds, apgl s % el TG RhdEnRdsE ¥ chid BRI &Jrﬁi%ﬂh@lutéa?ﬁh&@%f HeemERaLACY Skl zed by
random y distribufed tissue bundl es consisting of "uniaxially oriented
extracel | ul ar amltacffentsannlajwbd0§pr63&n0pmlséamm@ @ydmabmas!algal al{eﬁwc@mast iais
a comon cli ni cab_ﬂcon gresentl n t condarL qd {]I yi ng
di sorder, repr%sfi ?’103818 go@gxhloane 49§ 5%’@?5“ %i‘PX»r‘C(F par 8??‘? ©

breast tissue éffecy Mog-chelical Mastalgidvy| ds itdRbege sugg&te Qefe£s06 AR6in the breast that

PCT/ EP2005/ 011654 14 - preventing and/or treati n? breast cancer, especially
non-invasi ve bis g8 ire. a@ﬁﬁ%éhe menstrigh CYelg v wEbet af caaditionsygize Tise 40 NOBY | ed

"mastodyni g5 OfychEA ARhstfl@ial including sclerosing adenosis, Tietz’s syndrome and, rarely,

breast cancer. Finally, extramammary mastalgia includes breast pain that is projected

to the breast from other sources, as occurs, for example, when a patient feels pain
from muscles or ribs that underlie the breasts.
The present pharmaceutical compositions and gels can also be used in "combination
20 therapy" with a further active agent.
In another aspect, the invention also relates to the use of the gel or the solution
according to the invention for the preparation of a medicinal product for transdermal
application for the treatment of at least one of the above-mentioned indications.
In another aspect, the present invention relates to a method of treatment.
25 In one embodiment, said method comprises the step of administering 4-OHT
topically, to a subject in need thereof.
According to one aspect, the pharmaceutical composition or the gel of the present
invention is applied on one breast, or both, or on the scar, depending upon the
indication.
30 The 4-OHT dosage can be adjusted by the one skilled in the art. When applied onto
breast skin, this can be 0.50-3.0 mg/day/breast, preferably 0.60-2.5 mg/day/breast,
more preferably 0.75-2.3 mg/day/breast, even more preferably 1.0-2.0 mg/day/breast.



1 T

constitutes the nost common breast problemfor which wonen consult general

5 nedical practitioners. Its severity varies, but mastal gia can be so

prol onged and intense as to interfere with normal daily activities, and even
to disable“ﬁik}é&@gg i ndi viduals. Mastal gia can be cla§%&h%§€wagﬁ9;ding to
t hree genera WUPE-s of pain: (1) cyglical mammary pain, non-cycl i cal
mammary pain, and (3) extramammary pain. Cyclical nmastalgia results from
physi ol ogi cal breast enl argenment, caused by 10 estrogen-dependent vascul ar

oty of - pr Sl it bEF oo ERe BiebfioRAL b Bh O WL R °

post menopausal wikuHe Feppetets t the Ophrdx@iit Cafgy of iphefmrpkinetd NindaritgSwitllependent
effect. "Non-cyclical mastalgia®, as its nane sugg_ests, refers to pain in

the breast thatnventivegsls. rlemas &ngd ghat ghoveshs grams) patigsl eomplianea meaddision to
condi tions giv | : R I.cal i al\qi |.ngkudi I { Ag
MR B T e R R e
extramanmmary nmgmid| Gieaphanaicskimstidy isaehe ponlinéddaModrs ppefejablyt @@ uritoddsbefbr east
from ot her sources, as_occurs, for exanple, when a patient feels pain from

muscl es or ri b&elinmers tharalaqub0Jp gramsnssven mersdhan abeltl £13/ar naceut i cal
conpositions a L g 7€l ] tohe derdd th a
further activeﬁg%lg(ralc'ltage (I%ral"pg%%)’t %?@sg pg%t?é'?.%g?{éﬂl\%m i’g%fglgﬁshg %?g%gém%{dé t he
use of the gel more praferabdy UOi201g/anording to the invention for the
preparation of dicinal product.for transdermal. applj.cation for. the
treat ment of airﬁ'f’ g:ig?nagﬁugtlc CORBOSR e%ﬁ?ﬁ@ﬁ%g? itmli“g‘%f‘ Yhare Pﬁ“‘&WB’%‘%er
aspect, theopr gsilt for Paaerts, CiRpécRdIBt REmen), B Metditmt Gat thaabl®ntan ekdy laidone
enbodi ment, said method conprises the step of adm nistering 4-COHT

topi cal |y, to EcpEadspibla complipaes espreiadlyr where déghar deses sroaencgsisdc By higher

phar maceuti cal M f ) 1N | | l'i ed
on one breast, dgsggﬁgﬁﬁtefegﬁthgfﬁd{aﬁ#;oogggsre? ogrép QP%F%S%‘I% %@m’?‘ﬂ@f‘%%% ?g%) 30
The 4- OHT dosamg 4cOHTe nastpust ed by the one skilled in the art. \Wen applied
onto breast skin, IS can be.0.50-3 0 ny/day/breas referably 0.60-2.5
0! day br east  Forieh hgher Betpy o1 Toe acti hyntst nb detitrato B BeHBiaH or ab y
1.0-2. 0 nyjslayfdfe asiropiet, 29Q6JRA 86 tRCIGERRANG/ Réd 6541 fokSapplication (e.g.

breast size). In other terms, to a very large extent, patient compliance will not depend

upon the area of skin used for application (e.g. size of breast or scar). By contrast,
with other less concentrated formulations, the dose actually delivered to the patient
would depend on the skin area used for application, and thus jeopardize proper

20 compliance.

In another aspect, the invention provides a process for preparing said pharmaceutical
composition or gel according to the invention,
In one aspect, said process comprises the step of preparing a mixture containing at
25  least one C2-C6 alcohol, and at least one penetration enhancer.
In another aspect, said process comprises the step of adding 4-OHT in the desired
amount, and mixing. '
In another aspect, said process comprises the step of adding at least one gelling
agent, and mixing.
30 In another aspect, said process comprises the step of adding at least one aqueous
vehicle, and mixing,

In another aspect, said process comprises the steps of:



| deal Iy, the unit dose of the conposition (gel) is fromabout 0.5 to about
3.5 grans, which represents the approxi mate range of pharnacoki netic
linearity with the inventive gels. It was found that above 3.5 grans,
patient conpbh@gesisgr addition to pharmacokinetic vari aiidkg¥osRRfR4E
limting. Moreover, with less than abogt 0.5 5 granms, the pharmacoki netics
becone non-linear. Mre preferably, the unit dose of gel is nore than about
0.75 grans or even nore than about 1 gram In the case of a scar, the dosage
can be 0.25-3.0 gg/cml, preferably 0.5-2.5 g/cnP re apl.y
1.0-2.0g/cm . The phar rraéeu?rlegaeﬂng\éaol%%"g? f?‘g%glngr?ﬁleﬁg?%(%?'@%%[cﬁ o and At i on
are particularly 10 useful 1chfionepéretitich enB&ieegi al |y wonen, to the extent
that they allow an easy and reproducible conpliance, especially where

hi gher doses are concer ned. addjngd-@Hdyin thppdesised arpoyns, and MERIngh under st ood

doses of 1 ng 4-OHT or nore e . 4- . nore. For
such hi gher doses of 4-COHT, ac}dﬁr[ %g{agtg‘{ngggnlgag?g%’ aéglnﬂglé’%iagg;rg’e%{dto t he
patient is 515 nore appr epradiimg atiléastempagidoue velficle,mad skikingagiihace area used
for application, (e breast size). .ln ofher ternms, to a very |arge extent,
patient conpl i gﬁgé _ efl | PeF9p lﬂéﬁﬁﬂﬂz withofich 15keps 2ad, °8F°§19P%“_ﬁ§%‘§m’fqb‘ and

appli cation (e refble? fofll Kbl BproRea thea?y ofild idloss. Wi L1 Other |ess

concentrated fornulations, the dosé actually delivered to the patient would
depend on the skin area used for application, and thus jeopardize proper 20

conpliance. In.another as t. the invention provides process for
preparing sai d@ﬁ&ﬁ?& g@&F mvc?Bﬁ?]b‘gii eSﬂmSFB%Wte?@b%fhgo geKguples,
invention. 1hn emechas®givtn belawds RS BINSrati0As) ah$ &% noh GinfifaliPe.Of preparing a

m xture containing at 25 |east one C2-C6 al cohol, and at |east one

penet rati on enffhpckilled |nersonovillesppaesinte that sk pregent devention pen jlacosparste ayep of
addi ng 4- OHT i gu&lgﬁﬁ%};@ﬂn FORUNLs 4805 eadyag- | n another aspect, said
process conprises the step of " ad ng at | east one gelling agent, and

m xi ng. 30 In another aspect, said process conprises the step of adding at

| east one aque .. vehicle, a m xi ng. .l n_anot her . aspect, .sai r,ocess
conpri ses tﬂ e 2#@%@‘181}8_ mentmmec{| lqerem arquercbyqncorporated by rc? erence in e% gltlre%y.

15 Other embodiments of the present invention are not presented here, which are

obvious to those skilled in the art, and thus are within the scope and the spirit of the
present invention. The practice of the present invention will employ, unless
otherwise indicated, conventional techniques of pharmacology and pharmaceutics,
which are within the skill of the art.

20



WD 2006/ 040196 PCT/ EP2005/ 011654 16 - preparing a m xture containing at

| east one C2-C6 al cohol, and at | east one penetration enhancer; - adding
4-OHT in the desired amount, and m xing; - adding at |east one gelling
agent, and ain; and 5 - addi ng at |east one agupepmoyehés! € and
m xi ng aga\{vﬁ'z)é%mggl |l ed person is fgmliar with such steps an@

correspondi ng techni ques, and therefore, would know how to proceed to carry

out said process. The advantages of the invention will beconme apparent from
the foll ow ngaﬁ Iles 10 which are given below as nere illustrations, and
are non |initabX3®PeHe skilled person will appreciate that the present

I nvention can incorporate any nunber of the preferred features descri bed
above. Al citations nentioned herein are hereby incorporated by reference

in their enti rEkapléi:@ﬂQarﬁmﬁ%f‘Eﬁ_‘ﬁfﬁnﬁéeﬁﬁ@aﬂ@_@iﬁéﬁﬁ adl§n are not
present ed here€, Tch are obvious to O0S€ SKI I n € art, and thus are
within the scope and the spirit of the present invention. The practice of

t he present will emplo unl ess ot herwi se indicated, conventional
il cooe ot 3Rt erd Bttinaceuli AR ERTE TR E o o' v thih tho okl o
the art. 20 e e e WD 2006/ 040196 PCT/ EP2005/011654 17 Exanples Exanple 1:
Preparation of_pharmaceutical conpositions (gels) E Dfferent

phar maceut i cdl conprgredienhs werle pr epar ed: Quantitygesd00gofigel per 100 of | gel
57 ny 4- OUT 114 ny 4- OUT 228 ny £7@hF4-QRT: | Gb14 meet-OH'D. 032280mg 4-©HT 446 of
0.228% of 4-4QUT 4-QUT 4- OHT Gel: Gel: Gel:
0.057% of 0.114% of 0.228% of
4-OHT 4-OHT 4-OHT
4-Hydroxy Tamoxifen 0.057 g 0.114g 0228 g
Absolute ethanol 665¢g 66.5g 665¢g
EP-USP
Isopropyl myristate, lg lg lg
EP-USP
Hydroxypropylcellulose, l5g 15g 15g
EP- USP
Phosphate Buffer q.s. 100 g q.s. 100 g q.s. 100 g
(pH 7, diluted 1:4)

EP: European Pharmacopoeia; USP: US Pharmacopoeia

The 4-OHT containing compositions are manufactured according to a multi-step
mixing process.

10  In general, the penetration enhancer (here, isopropyl myristate) and the alcohol (here,

j ethanol) are mixed; 4-OHT in the desired amount is then added to the mixture, which

is then combined with hydroxypropylcellulose (Klucel HF). At the end of the

process, the preparation is mixed with the aqueous vehicle (here a buffered water

solution). The finished product is transferred by turbine to the container/closure

15 system. Since the drug product is light sensitive, steps involving the drug substance
are performed under inactinic light.

- Preparation of an aqueous phosphate buffer, pH 7: For a 1000 g lot of aqueous

buffer at pH 7, 0.85g of KH,PO, and 3.46 g of Na;HPOy are weighed and diluted

with 1000 g of purified water. The solution is mixed in a portable mixer for at

20 least 10 minutes,



4-H drox Tanoxifen 0.057 0.114 0.228 Absolute ethanol 66.5 g 66.5 g 66.5 ¢
EP- USP | sopropyl nyristate, 1 g 1 g 1 g EP-USP Hydroxypropylcellulose, 1.5
g 1.59g 1.5 g EP- USP Phosphate Buffer g.s. 100 g g.s. 100 g g.s. 100 g
(pH 7, diluted 1:4) EP: European Pharnmacopoeia; USP: US Phar i a The
4- OHT cont GW‘PI?WS"@) ositions are man Eactured accor di nd’cﬁl’g&’ﬁ@ﬁ?g step

m xi ng process. 10 In general, the pe;{ tration enhancer (here, isopropyl
nyristate) and the al cohol (here, ethanol) are m xed; 4-OHT in the desired
amount is then added to the m xture, which 1is then conmbined with

hydr oxypr opyl cel | ThoSEmary mixer tagk) is oheclked o cageprg fthat ropesrcleaaing proggdures
preparation is m ] queous vehicle (here a buffered water
solution). The fiﬁiﬁgﬁ%%r%gﬁg@ is transferred by turbine to the

cont ai ner/ cl osur eTHé akyphdl égnaddsdnioetht gixelr tagk pndeduc vacuam o800 mbaswithme,
steps involving the drug substance are perfornmed under inactinic light. -
Preparation of an™¥4¥ous phosphate buffer, pH 7: For a 1000 g | ot of
aqueous bufsfer. a ; rﬁ?ﬁjst 4 ipidatdR - eswelighed
and diluted" vvithhi%{gglzés %%a?%gr‘?i?? ISGEE0Y fttigte, * Th oReipttCidndt i Priitel
portabl e mi xer fowithalcoldl. | east 10 ni nutes. WO 2006/ 040196 PCTI EP20051011654

18 - The primary mxer ta IS checked t ssure. that proper.cleaning
procedures have %‘Haﬁ'ﬁﬁn@%ﬂfemm @ﬁ‘ﬁ&%ﬁ??rrﬁégﬁ’%%ﬁ”?%e?fﬂe m xer tank
under a vacuum.of TROAOHRTs [¥dded @146 theFhiXéritnk nd-thel Etdindthis Hifsed Rath@Rdnhyl. t h

i sopropyl nyristate. The excipient container is rinsed wth alcohol.
- The solution is mixed for 20 minutes at 2,000 rpm for the turbine and at 40 rpm

10 for the scraper.

- The mixer tank is charged with hydroxypropylcellulose (Klucel HF) under 800
mbar vacuum, with the turbine at 2,000 rpm. The turbine is stopped at the end of
the operation.

- The material is mixed for 20 minutes using the alternated mode:

15 o Turbine at 2,000 rpm during 20 seconds and 600 rpm during 20 seconds.
o Scraper : 40 rpm / min

- The turbine is stopped at the end of the operation.

- The phosphate buffer is transferred into the mixer tank under 800 mbar vacuum
and with the scraper at 40 rpm.

20 - The product is mixed for 20 minutes using the alternated mode :
o Turbine: 2,000 rpm during 20 seconds and 600 rpm during 20 seconds.
‘ o Scraper: 40 rpm/min -
- The turbine is stopped at the end of the operation.
- The mixer tank is placed gradually until 100 mbar of vacuum :
25 o st step: 250 mbar
o 2nd step: 150 mbar
o 3rd step: 100 mbar
- Maintain the vacuum at 100 mbar for 2 mimites with the scraper at 40 rpm.
- The product is mixed for 10 minutes with the scraper at 40 rpm. The scraper is
30 stopped at the end of the operation.
- The gel is transferred into a stainless steel tank with a cover via extraction turbine

to avoid the introduction of additional air.



- The inactinic tights are turned on and the roomlights are turned off. -
The 4-OHT is loaded into the mxer tank and the container is rinsed with
al cohol. - The solution is mxed for 20 m nutes at 2,000 rpmfor the

turbi ne an m 10 for the scraper. - The m xer tl’?‘ﬁde. ed with
hydroxyproggl %:Ogﬁll%)?%se (Klucel HF) undgr 800 nmbar vacuum vﬁzﬁ?ﬁlﬁ]ﬁé‘pturbi ne

at 2,000 rpm The turbine is stopped at the end of the operation. - The
material is mxed for 20 m nutes using the alternated node: 15 o Turbine at
2,000 rpmduring 20 secqnds and O _rpm dur.i gg 20 seconds. o Scraper : 40
rpm/min - The-t ufls sa@phes sdops whils thedrpsieniy @FgPﬂ%rB}f ration. - The
phosphate buffer is transferred into the m xer tank under 800 nbar vacuum
and with the scraper at 40 rpm 20 - The product is mxed for 20 m nutes
usi ng the alt eThageld thmsdbtained afiaxstdhile) eolofleBdhdriranspiment tysliphtly epaestentand 600
rpmduring 20 seconds. o Scraper : 40 rpm/mn - The turbine is stopped at
the end of the operation. - The mxer tank is placed gradually until 100
nbar of vacygum: 25 o 1st step: 250 nbamiox 2nd step: 150 nbar o 3rd step:
100 nbar - Maintain the vacuumat 100 nbar for 2 mnutes with the scraper at
40 rpm - The product is mxed for 10 m nutes with the scraper at 40 rpm

The scraper isE 30 si oiped gt tEe eEd ofltr_e operation. - The gel is
transferred in r I SUNQIES 5 cover via extraction turbine
to avoid the introduction of additional air. WO 2006/ 040196
PCT/ EP2005/ 011654 19 - The sanpling is done while the transfer is being
performed. TheMmeriakdndsmethbds ned are stable, colorless, and transparent to
slightly oqslescent 5

4-OHT gels

Radiolabelled 4-OHT (3H) was used in the preparation of pharmaceutical

compositions as described above.

Compositions (gels) with 4-OHT concentrations of 0.057%, 0.114% and 0.228%
15  were prepared.

In vitro dermal absorption:

Principle

In vitro transdermal absorption is quantitatively studied on human ventral
20 dermatomed biopsies placed in a static diffusion cell (Franz cell), which allows

contacting dermis with a survival liquid (receptor fluid) in which absorption through

skin is to be dosed.

Cell

A dermal biopsy is maintained horizontally between two parts of the cell, thus
25  delimiting two compartments:

- one epidermal compartment is comprised of a glass cylinder, having a precisely

defined area of 1.77cm?, placed on the upper side of the skin;

- the other, dermal, applied to the lower face of the tegument, comprises a reservoir

of fixed volume carrying a lateral collection port.
30 The two elements are assembled via a clamp.

The lower compartment (dermal) is filled with a receptor liquid constituted of a

sodium chloride solution at 9g/L supplemented with bovine serum albumin at 15g/L.



Exanple 2: in vitro absorption studies WMterial and nethods 10 4-OHT gels
Radi ol abel | ed 4-OHT OH) was used in the preparation of pharnmaceuti cal
conpositions as descri bed above. Conpositions (gels) with 4-COHT

concentrat | f 0. 057% 0.114% and 0.228% 15 were pr itro

der mal abs&?(g%%f"g%?%%ri nciple In vitrgytransdernmal abso?g?{Egguo?lgm%
quantitatively studied on human vent ra? 20 dennatoned bi opsies placed in a
static diffusion cell (Franz cell), which allows contacting derms with a
survival |iqui receptor, fluid).in which gbsorption throug kKin i.s to be
dosed. Cell A%&g?“i‘é}m%ﬁ’%‘b‘sgheis‘é‘)"ﬁﬁ‘il e et ?%‘E‘Q‘P‘FW’B‘%‘E oplisstipRr t s of
the cell, thus,23nd&ltdsideli BY sle¥l&QgPart nents: - one epi dermal conpart nent
is conprised oPoa g asr?%yfii 2§Ieer, ﬁgv'i ng a precisely defined area of

1. 77cn2, pl acedhetowdngan pidhe cellde thfrmbstated ki 37°C: Hohogendityrof thieterperatuappl i ed

to the | f f the.t , i ses. v Oi f. fi. |
carrying a | at Bbe coppin il iossicr fush b matiaingd bY SHERE (rapttis SEFh od via a
clamp. The §owWghe GHTER Phik Weﬂﬁﬂﬁédﬁda)ﬂﬂeﬁt) fid J)ﬂeﬁ%\}MrH@ﬂﬁ dxB&GRB] thiis éﬂpGéiﬁ%

constituted of a ‘sodiumchloride solution at 9g/L supplenented with bovine
serum al buni n e epiigrmal syyficedo gregaron 3 1R@TAtEN2005/ 011654 20 At each tine

point, the surig' V%jat'l). .ugni Sefl icfeeléi & 'r?&'er&[d}bi sikde | ateral collection
port and is rep@wﬁ%ﬁr%ﬂ%m% *the cell is
t her nost at ed aThekéGre Sdpipdéseffeh himah vedifl SlaAfenppldste susgwly flom Whitd dutorsl N t he
receptor fluid, is maintained by stirring t(!rﬂglrgt_%netic stirrer). .5 The upper

&

part (epi der mabkiadhdent b9t betorepien Adbwen pranad 3t ds regpoved mith aeseplgel ng

10 and skin is brought to a thickness of about 0.5mm with a dermatome. For each

formulation tested and each volume, 12 franz cells were set up and 3 different donors

skin samples are equally distributed between the 12 cells.

General protocol
15  Franz cells are usually installed the day before loading the formulation to be studied.
The epidermal compartment is contacted with the atmosphere in the laboratory, the
dermal compartment is thermostated to 37°C and the skin is contacted with
albuminated physiological serum for about 17 hours,
The desired amount of gel (SuL, 10pL or 20puL) is applied with a micropipette onto
20 the whole of the surface of the epidermis delimited by the glass cylinder. Sampling
from the liquid contained in the dermal compartment is carried out via the lateral

collection port at time point 24h.

Radioactivity measurements

25 Detection is carried out by liquid scintillation using a particle counter Packard-tricarb
2900 TR. '

Preparation of radioactive samples:
The receptor liquid sampled from the lower compartment of the diffusion cells is

directly incorporated in 15mL of liquid scintillation cocktail (Picofluor 40R,
30  Packard) and metered for radioactivity measurement.

Radioactivity measurements:




the epidermal surface to the air in the |aboratory. Preparation of human
ventral dernatonmed skin dermal biopsies: These are sanples from human
ventral skin fromplastic surgery fromwhite donors. Skin is kept at -20C
bef ore use. rent sub-dermal fat is renoved with a s nd skin
I s brought ‘Y@gl@?/f"}?fl%‘kness of about O. wi th a dermat oﬁ'ﬁﬁJ&wS@i‘gﬁﬁ
formul ati on tested and each volune, 1Zfranz cells were set up and 3
different donors skin sanples are equally distributed between the 12 cells.
General protocol 15 Franz cells are usually installed the day before | oading

the fornul ati ofVieteripgrate isfomgeted,Tasclap ps guanshing do Aencemsdnby the methedief B8 wi t h
t he at nosphere | : a deg i fated to
37C and tpo. sii il AN P by b Gyl SRR ek BBl Gprh SRR,
about 17 hour s forlthe rebd activéty afreacinsangfle.ditle Habitgrovrdl is dedwutiidd) for sachpsaimpédinn t h a
m cropi pette onto _20 t e.%]/:t/g l.e of the surface of the epidern s delimted by
the gl ass cyl i f88y Fox FetL ﬁmf’? gﬂ‘l“fi’l'ﬂeSpF?léﬁque’E &Wédgf’sﬁaebthﬁ)é"dder mal

conpart nent si S Rkl £6 efprbssid B Wdight'oRpertaltageF'shbibircR oyl thalsatnbIEE whdi Nt
24h. Radi oactivity rreag resrsfents 2@1 DePec?rll%%? is? car rci ed out byS Ilbqt_Ji
scintillation weipag ta thaadministerabamownt, deberinimed-from ¢ba metepi@ @atFRof Mitaplyr at i on
of radioactive (ﬁfﬁgﬁl e]ﬁ The receptor liquid sanpled fromthe | ower

conpart nent of S9N cells is direct! y incorporated in 15nL of
liquid scintillation cocktail (Picofluor 40R, 30 Packard) and netered for
radi oactivity neasurenent. Radioactivity nmeasurenents: WO 2006/ 040196

PCT/ EP2005/ 0118840tocoh Metering rate is corrected, as far as quenching is
concer ned, Ry t [ l. i Js [ n.0oL: btai n

di si nt egr atlponﬁgégg&nggg?lg&?%%%n gfé{‘:g{m i“}lgﬁé F%@Jﬁtg&r é{%{r aa%?ﬂ%\r/i {)lgmgf&gach
sanpl e. The baclkmpositich applidé onto ttieckkim averagaresidtsiatecgiven, whivh cofrespond ¢dil1-

scintillation liquid, a eci fic.quenching curve is establjshed. Resul ts
are expressed ilﬁ%mramm% e&?@?’é‘éﬁlﬂq’é@ggﬁrle ag??ﬁ?f?ﬁ‘r’rﬁéhq‘%ﬁlardi Viaggn les with

Results
15  Invitro 4-OHT penetration in Franz cells
Average values +/- Sd of 4-OHT amounts in receptor liquid at 24h:

Formulation in % of the applied dose Amount in ng
Dosage / volume average Sd average Sd
57mg/5uL 0.146 0.068 3.154 1.442
57 mg/10uL 0.352 0.224 15.900 10.170
57 mg/20uL 0.788 0.371 74.312 35.012
114 mg/ 5uL ' 0.249 0.244 10491  10.802
114 mg/ 10uL 0.382 0.255 34.105 23.587
114 mg / 20pL 0.995 0.762 185.592 144.420
228 mg/ 5uL 0.258 0.170 20.300 13.908
228 mg/ 10pL 0.313 0.180 56.048 33.006
228 mg /20uL 0.908 0.603 339.058 224.372




respect to the adm nistered anmount, determ ned fromthe netering rates of
suitably diluted calibrations. Protocol 10 For a given concentration in
4-OHT in the conposition and a given volune of conposition applied onto the

skin, aver 3820066 435563 are given, which correspond to 1lpcigpSaneRifesENt al
determi nations and are associated to the standard deviation (Sd). Results

15 In vitro 4-CHT penetration in Franz cells Average values +/- Sd of 4-COHT
anounts in receptor liquid at 24h: Formul ation in % of the applied dose

Amount in DR / volu av r.se . ave 7. .m 146 ,0. 068
3. 154 1 442 SEOLPAmple, iR iciEhoVE Tahle, ?24 f ?g é"g‘? ﬁf’?l?"?ﬁmt% asdn g 37
74.312 35.012 slﬂrﬂaée Bf/1. 5 tmDoP 40 uQ, 3ft4 gbD fotthlilalion 8@ Rereihlshidrgél fobmblaBo82
0.255 34.105 23.587 114 m/ 20 L 0.995 0,762 185.592 144.420 228 m/ 5 L
0.258 0.170 20¢esdains Bldgngof O Tper 19@%@?190 bl4bsof 49l 33. 006 228 m/ 20
L 0.908 0.603 339.058 224.372 WO 2006/ 040196 PCT/ EP2005/ 011654 22 For

exanple, in the above table, "114 ng / 10 L" neans "application on a skin
surface of 3. 7The atbvefresults ghovmthaaﬂ@eﬂmdmt ofihtssorbed 4-QHAT isifar tettedcqdolled

The ‘above resuhte BoFhart e e Angemedioms sy BudRostl remeiiion ity
controlled W {fd Hfoddt gwmpge@%% conpositions than with the 0.057%

conposition for the sane 4- OHT applied: For the 0.057%
conposi tion, whemthe $:059%s composition] whericeaasing dafoldbthe\applisation volwme Erom o

20AL), the PeEeels 3090 TRgBhk AL atl IR RBRR S R RBa b St '
4- OHT, al t h@ughhis results in a 23.5-fold increase in terms of absorbed amount of 4-OHT, although
| the applied amount of 4-OHT was only increased 4-fold (the application volume
having been increased from 5 to 20 pl). In other terms, when increasing 4-fold the
applied amount of 4-OHT, the actual absorbed amount is multiplied by a factor 23.5.
As a conclusion, with the 0.057% composition, there is a great variability in the
15 amount of absorbed 4-OHT, and the absorption is not linear with the volume applied.
This effect is surprisingly decreased with the 0.114% and 0.228% compositions.
For example, with the 0.228% composition, increasing 4-fold the application volume
(from 5uL to 20puL) results in a more modest increase in the 4-OHT absorption
percentage (about 3-fold) and the increase in the amount of absorbed 4-OHT is only
20 16.6-fold.

This feature is particularly advantageous where the compositions of the invention are

to be applied onto the breast:

The above described experiment show that the amount of absorbed 4-OHT varies to
25  alesser extent as a function of volume with the 0.114% and 0.228% compositions, as

compared to the 0.057% composition.

The above experiments were all conducted on the same skin surface area (1.77cm?).

Hence this protocol (varying the volume of gel application for a same surface area)

reflects what would happen when applying a same amount of gel onto varying skin
30 surface areas. This is precisely the issue when the compositions are to be applied

onto breast skin.



the applied amount of 4-OHT was only increased 4-fold (the application
vol ume havi ng been increased from5 to 20 1). In other terns, when
increasing 4-fold the applied anmount of 4-CHT, the actual absorbed anount

I's multipliveddegesdeact or 23.5. As a conclusion, W th tde 0018654
conposition, there is a great variabilyty in the 15 anmount of absorbed

4- OHT, and the absorption is not linear wwth the volune applied. This
effect is surprisingly decreased with the 0.114% and 0.228% conpositions.

For exampl e, w,t,h % CO NGr 4fodthe cation
Dol it om BiVelAiSaRs s AR AR R o 1Bt iR iesaRoN e by ROFREREE
absorption pegieepitife 6@ BRUSame- thetafdutRNdbsé he beNdppRed Chibhert dtRe)"RitAtthef
absorbed 4-OHT i s onIy 20 16.6-fold. This feature is particularly

advant ageous wHe@e8%tand th%%b%tcmn@smﬁnsméamnwrﬁwﬁpw@on/[gpl Eﬂsbeamlhp@d ont o

t he breast: ey u or bed
4- CHT vari es t% é’%géé?e essereagglpgxio%lfgﬁﬁl éﬁ% on %%1 G&’ﬁ%@w t}]cgg . 114%
and 0.228% SOrrp:qxecilte«li,ansan tassee:gthamppﬁdng the sdage ﬁm&!ﬁﬁ%ffémwthlempplﬁhgzl?bove
experinents wer C ted on the anres i n. sur ar ea ng) .
Hence this proyﬁe@h Pdi fﬁgme RO, 4B qﬁrS 5t ftB%Biz?gé’tfPEH“JF’%Rn areglliﬁén
surface area) Eﬁhiaﬁ%&rwtabmd%b @izlm@e?sﬁz@i?/yfbgﬁg)slsmssueﬁwgme&) of gel

onto varying skin 30°surface areas I'S precise en” 1 he
conposi ti ons aHeweverpi@ vagyp bf the noo rhmearbncafmed sbsbxptiomlﬂmwgbet%hme of the

PCT/ EP2005/ 011 o ant ageo s t he conposi tions of nt.i on
al l ow an i npr o@§é7égtsﬂﬁ"ﬂ§tf%‘easg‘§scldf 2paye; @*ﬁﬁagzﬂfe ﬁlaﬂg aé’é?’r’(? ﬁérdz}gﬁﬂﬁ% dose
to be appliigd ¢OLUREthedNETI forihlabioh bf—‘usu% RP8%£he 011N 2% foimdidticioengsiin i ons,

t he amount of compositigon / gel to be a ied is decreased, thus re uiring

a daily appli céignifpantlyiffersat @noysts ‘éfaqbls C‘M QT 535 Bersusyideddp=0.90% an be
t hat I eth
3?24% ?orﬁﬁra %vg@ﬁ‘ag& yil ng Sgllt’plg%gﬁhq%l 2%%Forrﬁ@ﬁk |on§§8tp'esu g iﬁ a

sim | ar anmount 0057‘fhlfeﬂmﬁatbn4or(ﬂs[ﬁg(53|ﬂ:raﬂth\e®r2§bs% ﬂﬁnﬁlﬁnommulﬂﬁm sigmificaity t nley) :
o e i e . ,
of "the 0. 05 7o Rttt ISR 9k sihecteds SR Aoade sty gl Pl Gt or

4- OHT usings  Whitney). Thus, it can be seen that patients with smaller breasts, who are to apply the

,-

0.057% formulation under a thick layer (equivalent to 20 pL per 1.77 cm? Franz
cell), are overexposed as compared to patients applying the same formulation in a
same amount/volume on a larger skin surface area. Patients with smaller breasts
would therefore benefit from the formulations according to the present invention, as

20 the compositions of the invention provide better compliance.

% % %

25 Example 2: in vivo absorption studies

Protocol

These present studies are open-label studies of various dose levels of 4-OHT in 32

healthy women with a regular menstrual cycle. The women are randomized to one of
30 the doses (daily doses of 1 mg 4-OHT for groups A and B, 2 mg 4-OHT for group C,

or 4 mg 4-OHT for group D), which they apply to their breasts each morning for 21

consecutive days.



10 20 L of the 0.057% formulation or using 10 .tL of the 0.114% fornul ation
results in significantly different anounts of absorbed 4-OHT (74 +35 versus
34+24; p=0.004, Mann Witney); simlarly, applying the same anount of 4-CHT

using 20 L vad 2d06)6401¢- 057% fornul ation or using 5 L of therRkpZepd§hekar nul ation
results in significantly different ampunts of absorbed 4-OHT (74 35 versus

20+14; p=0.001, Mann 15 Whitney). Thus, it can be seen that patlents W th
smal l er breasts, who are to apply the 0.057% fornul ation under a thick

| ayer (euival oty Ss Hmhufel of s 2aREw i WP b Bl o (LRSI RORERIES e
on a | arger Sklsmdﬁeﬂffﬂ@%gﬁd\?%) dratt e (dreup\DY) orasal 0.837% ke Hytroalbohdlid gel

therefore benefit fromt ormul at 1 ons accordi n to the éresent | nvent i on,

as 20 the conﬂﬁlmdomsofcﬂﬁoﬁﬁesmdq%dtm&(grmm% Bg (EeuncOhpts deserbed dnx 25
Exanple 2: in sorption studies Protocol These present studies are
open-1| abel stu 8PSt vari ous dose levels of 4-OHT in 32 heal t hy wonmen with

a regul ar nﬁnsﬂhaaﬁmy@lfemafhmmmﬁlamarmnbmmdaaﬁ z&d.x); othe nena®fmun®Oplastea doses

(daily doses of 1 for groups g‘s OAT for group G or 4
Mg 4- OHT for gﬁeﬁfﬁmtzﬂo e therksa widgt the mREpHCER %taog&*@r%la@merwmglfor 21

consecutive da | at ed
a3 0. 228% w o YA %E*‘l?.ﬂ‘%”*%% f%ﬁ%?@%‘;ﬁé&@?ﬂﬁﬁwst&a.ﬁwm
(group B) or 4amdjextrapolapedDyntil mfinity (AUCH-@)5atemssessed pirtha oo bblastalogisl (Dédai | y
doses of 4-CHT,.studied: 1 ng (group A) or 2 ng (group C)), as described in
Exanple 1. 5 TAY ti me of maxi mum pl asma concentration (Lx), the maxi num

pl asma congentration (C~), the area under the plasma concentration versus
time curve unt Qesuig? hours and until the |ast neasurable plasm
concentration [AUCO. 24 and_AUCauté and extrapol ated until infini tyaéAUCan)
are assessed oAftehmultiple dosingef cadoof thy { Mgy 2 nm1ynd 4 g doses of 4-OHT, ste

state is reached between Day 14 and Day 20.

The maximum concentration after the last dose is reached on average at 12.8, 6.0,
15 11.8 and 3.5 hours after dosing respectively for the 1 mg (0.057% gel), 1 mg
(0.228% gel), 2 mg (0.057% gel) and 4 mg (0.228% gel) dose groups. However,
individual tmex values are highly variable and ranged from 0 to 24 hours. The high
variability in tme reflects the flatness of the concentration time profiles (with no clear
peak concentrations).
20 Cmax (in pg/ml) and AUC .4 (in pg*hr/ml) are provided in the tables below.

Group A B C D
1 mg 4-OHT 1 mg 4-OHT 2 mg 4-OHT 4 mg 4-OHT
gel 0.057% gel 0.228% gel 0.057% gel 0.228%
=176gofgel |=044gofgel [=35gofgel |=1.76gofgel
Cmax 35+22 20+9 52+32 149 +99
AUC0-24 {619 466 383177 998 + 653 2810+ 1850

Gel 0.057% = gel containing 0.057% 4-OHT
Gel 0.228% = gel containing 0.228% 4-OHT

25

The following comments can be made on these results:




Results After nmultiple dosing of each of the 1 ng, 2 ng and 4 ng doses of
4- OHT, steady state is reached between Day 14 and Day 20. The nmaxi num
concentration after the | ast dose is reached on average at 12.8, 6.0, 15
11.8 and 3 fter dosing respectively for the 1)y, | ng
(0.228% gelvgﬁ){bg ng 0.057% gel ) and 4,89 (0.228% gel ) dggg&%%@g/égﬁgﬁomver,

I ndividual t,,,, X values are highly variable and ranged fromO to 24 hours.
The hi gh variability int. reflects the flatness of the concentration tine

profiles (with no cl a}.k centrati ?‘@%}’ @2, CrT(?x (i rﬁ\/%iléeand AUC
b-24 (in pg*hr/ i AP det (et trpreseniotty AU)H Sosernypporions! petieen
4-CHT 1 ng 4-OHT 2 g9 ﬁn@%séaﬁwtﬂe@ﬂg d9§| taﬁhr%&% Qaiou{!it ﬁ@w&aﬁilqg(es%?% gel

0.228% = 1.76 g of gel =70.44 g of
3522 2019 52132 1498sultsfocgoup L mmmsf@mupmﬁsm%u 155@@asibletqm CGel

0. 057% = gel 2 228%
2o 25 The 1ol 1 obiRly sRREATE T «SieientcatopaBLar RS Bl &
2006/ 0401965 PCT/ EP2(Q%/ (5 ¥houdP of /gbisqmogl O Bbth4 bfddsts), Ather BP8HL el d by

AUC) is dose-proportional between the ng dose and the 4 ng dose, taking
into account the vatdvappsously(prewidesy @mnes amepnigeH ey wdyen §b%’thW®s@81

group D); since it a
single applicati on/f())g:y o;‘ @ﬁ‘?iﬁ’?&g’i@ lsaspgg%etotﬁgd%%é{x%%?%g gétloii (g?r(ho%v}le:spof gel
(7 g on both br easte@npeﬁﬂfaeedOgeZw%g@g*hradNaﬁbaWbmtlpmﬁw p‘eup €);thisfier
anount of gel and an absorqir)ltio@lé1 . gei]r/ grou é’é |ch | 5| m | ar
to the theoretical BWp¥EEFeHanb N 1B FH’éVi@s su (¥?rt§h8 &g Y& hr/ m
twice the apsorpti Ofnbih oBg8lR16knd i, élﬁnlaf @-Cﬁ@f%ﬁé@ﬁﬁoﬁé"&ﬁ ﬁehfchie%dltro

resul ts above, show ng that for an adequ
between gels (absorption is proportional to the dose);

- Although dose proportionality was observed above, there was unexpectedly

no linearity between the 1 mg and the 4 mg 4-OHT doses for the 0.228% gel

(2810 pg*hr/ml divided by 4 #383 pg*hr/ml; see results for group B versus

15 those for group D: although the dose for group D is 4-fold that of group B,

the absorption for group D is not 4-fold that of group B); this is in agreement

with the in vitro data showing the influence of gel amount on absorption,

demonstrating that excessive amounts of gel influence absorption in a non-

linear fashion; however, in the present case, the amount of gel applied on the

20 breasts are not excessive; thus, these in vivo data provide surprising results as
far as very small amounts of gel are concerned (0.44 g);

- A consequence of the above results is that absorption is not comparable for

the same therapeutic dose of 1 mg for the two gels (0.057% and 0.228%)

applied on a finite area (the breast); this means that a 4-fold increase in the

25 amount of gel/cm? significantly influence absorption; this was surprising and

totally unexpected, as contradictory results have been observed with a very

similar gel containing testosterone instead of 4-OHT: the application of a

given dose of this testosterone gel on one site versus four sites, resulting into

a variation of the amount of gel/cm? of 4 fold, did not significantly affect the

30 testosterone absorption (Wang C & al, “Pharmacokinetics of Transdermal

testosterone gel in hypogonadal men : application of gel at one site versus



10 armount of gel, (10 and 5 1), simlar 4-OHT absorptions can be achieved
bet ween gel s' (absorption is proportional to the dose); - Al though dose
proportionality was observed above, there was unexpectedly no linearity

bet ween t he | nd the 4 ng 4- OHT doses for the 0.228% pg*hr/m
di vi ded by“ﬁ’&@%@gﬁﬁ*hr/n1; see results for group B verg%gﬁ%gm@ﬁgég for
group D: although the dose for group is 4-fold that of group B, the
absorption for group Dis not 4-fold that of group B); this is in agreenent
with the in vitro data show ng the_ inf]uence of ge nt. on absqr ption,
denonstrating that ééisi 'v%gé?‘ﬁ_‘}%\rﬁhém%{‘ re@"élf"%i Wf%éh@?%d??ﬂ‘?lo‘?’fs&ﬁg%l non-
l'inear fashion; howeBN®crindlBgy BEMRI28SRM, 2006 ol §)a°RPEOEADGYY gel applied on
the 20 breasts are not exceSsive; thus, these in vivo data provide
surprising results as far as very small amounts of gel are concerned (0. 44
g); - A consequence of the above results is that absorption is not
conparable for the sanme therapeutic dose of | ng for the two gels (0.057%
and 0.228%5 applied on a finite area (the breast); this nmeans that a 4-fold
increase in the 25 anount of gel/cne significantly influence absorption;
this was surprising and totally unexpected, as contradictory results have
been observed with a very simlar gel containing testosterone instead of
4-OHT: the application of a given dose of this testosterone gel on one site
versus four sites, resulting into a variation of the anount of gel/cn2 of 4
fold, did not significantly affect the 30 testosterone absorption (Wang C &
al, ' Phannacokinetics of Transdermal testosterone gel in hypogonadal nen :
application of gel at one site versus WO 2006/ 040196 PCTI EP2005/ 011654 26
four sites : a general clinical research center study"” The journal of
Cinical Endocrinology & Metabolism 2000, vol 85, n3, p964-969). 5 WO
2006/ 040196 PCT/ EP2005/011654 27 Cains 1. Pharmaceutical conposition
conpri si ng:



5 - 0.105 - 0.950 % of 4-hydroxy tanoxifen, - 50 - 75 %of a |east one

C2-C6 alcohol, - 0.1 - 5.0 %of at |least one gelling agent, - 0.1 - 5.0 % of
at | east one penetration enhancer, - 20 - 50 % of an aqueous vehicle, 10
wherein percenta es (99 are wei ght to weight of the co

Phar maceut N&A° 066‘%%38& tion accordi ng gf) claim1l1, conpr rg?ﬁhsﬁogg}%U%S - 0.950
% of 4-hydroxy tanoxifen, - 50 - of a Ieast one C2- 06 al cohol, - 0.1 -
5.0 % of at | east one gelling agent 15 - 0.1 - 5.0 %of at |east one
penetration enh?n,cer - 20 - 50 % of an aqueous vehicle, wherein

percent ages (%-'#M¥ wei ght to weight of the conposition. 3. Pharnmaceuti cal
conposition according to any one of clains 1-2, conprising: 20 - 0.220 -
0.350 % preferably about 0.228 % of 4-hydroxy tanoxifen, - 60 - 75 % of

et hanol, - 0.5 - 1 5 %of hydr oxypr opyl cel I uI ose, - 0.4 - 2.0 %of nyristate
i sopropyl, 25 - = 40 % of sphate.b wherein percentages (% are
wei ght to wei ght of th@’%ﬁ‘ﬁ?&lgwﬁ g OSZIUO“IJ-"I‘?Q\W@B 8utical conposition according

to any one ¢f clains 1-3, Mh&fﬁlsﬂoml"/doflh@oﬂ}mlfehs sel ected fromthe
group consisting of ethanol, propan-1-ol and propan-2-ol, and m xtures

thereof. 30 5. Pharmaceuti cal Ocdﬁpégfeleeﬁoaeéiaﬁéﬁ #lgohal, any one of clains
1-4, wherein said gelling_ ag)ept P%ﬁfe&t?&ﬁteo%eééfﬁﬁgtaggmgrOUp consi sting of

acrylic acid- based pol yners, 0SI CS res thereof. WO
2006/ 040196 PCTI EP2005/ 011654. 1 25506’/0 oPhtdeasaome fienetrhtionoenhasdet,i on according to
any one of clainms 1-5, wher EIZ% 50 % of an aqueous vehicle,
10 wherein percentages (%) are weight to weight of the composition.
2. Pharmaceutical composition according to claim 1, comprising:

- 0.205 - 0.950 % of 4-hydroxy tamoxifen,

- 50 -75 % of aleast one C2-C6 alcohol,

- 0.1-5.0% of at least one gelling agent,
15 - 0.1-5.0 % of at least one penetration enhancer,

- 20 - 50 % of an aqueous vehicle,

wherein percentages (%) are weight to weight of the composition.

3. Pharmaceutical composition according to any one of claims 1-2,

comprising:
20 - 0.220 - 0350 %, preferably about 0.228 % of 4-hydroxy
tamoxifen,

5 - 60 -75 % of ethanol,
- 0.5-1.5 % of hydroxypropylcellulose,
- 0.4-2.0 % of myristate isopropyl,
25 - 20 - 40 % of phosphate buffer,
wherein percentages (%) are weight to weight of the composition.

4. Pharmaceutical composition according to any one of claims 1-3, wherein
said C2-C6 alcohol is selected from the group consisting of ethanol,
propan-1-ol and propan-2-ol, and mixtures thereof.

30 5. Pharmaceutical composition according to any one of claims 1-4, wherein
said gelling agent is selected from the group consisting of acrylic acid-

based polymers, cellulosics, and mixtures thereof.



said gelling agent conprises at |east one gelling agent selected fromthe
group consi sting of carboxynethyl cel | ul oses, hydroxypropyl cel |l ul oses,
hydr oxyet hyl cel | ul oses, ethyl cel |l ul oses, hydroxynet hyl cel |l ul oses, 5

hydr oxypr opybajsfaxdi6€! | ul oses, and m xtures thereof. 7. RhpisResiidssal
conposi tion according to any one of clgins 1-6, conprising isopropyl

nmyristate. 8. Pharnaceutical conposition according to any one of clains 1-7,
wherein said aqueous vehicle conprises at | east one base, preferably

lected 10 f t i sting.of triet | ani dj dr oxi de,
rmont um hydr oxi de. Opo BEEREIEAS CPEPILSE sieiRata oy AAF O BB Y Bl
tromet ham ne, and m xt sHi@ gellii@ 2B cofprifet at [¥ast Vit ige Ring GRBRORIckic@ Troaf fe" di Ng

to any one of clains 1-8, wherein said aqueous vehicle conprises at |east
one buffer, preferablygoup consistingl 8f tarbesymethyigedulesess hyidsaxiyprgppicelbilasesit e,

hi s mal eate, phosphate, buffers m Xt yr es.. t.her eof 0. . Phar utical
conposi tion according Pg&gwﬂ%%ﬂglgse& ai ﬁ@’y%fe@lo%eg\/i n&yirox r}gﬂg%.ﬁ@qsfﬁ 0.
11. Gel useful for trangdexyprdpydhethylociitoses aedHSxtdrRk ithegéaf, conpri sing a 20
pharmaceutical conpgsition according to, anyone_of clainms 1-10. 12. Dose

packet, unit dose packBRarmacentical; gerapRsion Berokdne con@aY npRgy of claims 1-6,
h tical I L . | : f clai 1-10 |
phar maceut i ca COWOSIE&{@Q’%%‘%%%@?}‘M‘S%H one of clains or a ge

according to claim11. e.g. with hand punp, containing a
pharmaceuti cal 25 8onPhsimacemticacompdsition dcsoriling torany ohe off alaimss 1-7,18Whareina gel

according to claim11l. ,14. Process. for preparing a pharnmaceutjcal
conposi tion according éﬂEﬁ%‘ﬁé’eﬁw’r@ eamapTiSEs it i??gtoim‘g B PEAIEAPYi sleted ¢l ai m

G2 05 8l conal - and a1 OB I B e R O o Vo oxy
tanoxi fen in the desirammenygnt, byddoxidei ng;potassivmidi nchydrodidesast ermnigsl | i ng
agent, and m xing agai Eﬁﬁinomethylpropanol, tromethamine, and mixtures thereof.
9. Pharmaceutical composition according to any one of claims 1-8, wherein
said aqueous vehicle comprises at least one buffer, preferably selected
15 from the group consisting of citrate, tris maleate, phosphate buffers, and
mixtures thereof.
10. Pharmaceutical composition according to any one of claims 1-9, having a
pH of 7.5-10.0.
11. Gel useful for transdermal or transcutaneous delivery comprising a
20 pharmaceutical composition according to any one of claims 1-10.
12. Dose packet, unit dose packet or multiple dose packet containing a
pharmaceutical composition according to any one of claims 1-10 or a gel
according to claim 11.
13. Dispenser, e.g. with hand pump, containing a pharmaceutical
25 composition according to any one of claims 1-10 or a gel according to
claim 11, |
14. Process for preparing a pharmaceutical composition according to any one
of claims 1-10 or a gel according to claim 11, comprising the steps of:
- preparing a mixture containing at least one C2-C6 alcohol, and at
30 least one penetration enhancer;
- adding 4-hydroxy tamoxifen in the desired amount, and mixing;

- adding at least one gelling agent, and mixing again;



WO 2006/ 040196 PCT/ EP2005/011654 29 - adding at |east one aqueous vehicle,
and m xi ng agai n. 15. Pharnmaceutical conposition according to any one of
claims 1-10 or gel according to claim11l, for use in treating and/or

preventing i east diseases, scars and kel oids, necomastia, breast
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- adding at least one aqueous vehicle, and mixing again.
15. Pharmaceutical composition according to any one of claims 1-10 or gel
according to claim 11, for use in treating and/or preventing benign breast
diseases, scars and keloids, gynecomastia, breast cancer, mastalgia, and

5 conditions involving dense breast tissue.





