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t Ok @huydeoli o bt EHRaiRCIRPEhbi-RAbn 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
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nown 1 n the ar e term ' gelling agent ener a
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Ex?ﬁpég lc%Lolgel l lkngqu €S af‘t.nglléildglcgﬁ]dl? %hgon%)asy Whariol, 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.

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 accordihg to the invention, but may
also act as solubilizing agents. Examples of gelling agents include anionic polymers
such as acrylic acid based polymers (including polyacrylic acid polymers, €.g.
CARBOPOL® by B.F. Goodrich Specialty Polymers and Chemicals Division of

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



such as acrylic acid based pol yners (including
pol yacrylic acid polyners, e.g. CARBOPCL(r) by B.F.
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boundary layer. The penetration enhancer within the context of the present invention
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
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



can be a functional derivative of a fatty acid, which
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F3Le '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,



phosphate buffers, including Sorensen-type buffers,
di basi ¢ or nonobasi c phosphate, e.g. sodium di basic or

womeladpe phosphate. hi anot her aspect, the PCT/EP2005/011654
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pharmaceuti cal conposition %f the invention further
conprises a base. Advantageously, said base is

pref erably pharnmaceutically acceptable, and is
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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
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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.

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.



preferably 0.105-0.195% nore preferably 0.105-0.185%
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WO 2005409465% nore preferably 0.105-0. 155% nPCEEP2005/011654
preferably 0.105-0.145% nofre preferably 0.105-0.135%
nore preferably 0.105- 0.125% nore preferably
O 107-0.119% nore preferably 0.111-0.118% nore
@%c%gﬂ?ﬂé%/ t9-ahothér Qsﬂec@ Iﬁ th%tinlvénti&r Qafdl Eﬁzﬁﬁﬁb&tﬁlcgl $omposition
% nost preferably O. 0.115% of 4- OHT
Ac comgiing Q.b-5dn%y pesferablye@ - 4§a%d leliiaprﬁé@ébﬂb’l @2#4.0 %, even more

0. 205- f b
0. BROEaPHOb3 SHapes oh v AR b 31530 ot Ve Rrafsply 0.4-25
pr of, ediBPh¥rOpréRatly 63090 %V R0stMERAVILERIRI.3£1.5 % of at least one

0.220-0. 700% even nore pr ef er abl y 0.220-0.600% even
Srmrgellmgelggrtabl y 0.220-0.500% still nore pr efer ably

400% . nost ol ef abl 0. 0% - OHT
8§d2rég P Ith)elr RSP 5 363% V%nttl(Hlé 1,%1 V%e%?ngo ent %orgﬁﬁses at least
ph%hg@é:l@ét&d Gdn GePAY &f QNMulLEs f1h51@&1n@Q‘eB@l%e esters and derivatives

preferably 45-75% nore preferably 50-75% still nore
pr é¢@rulﬂ§ﬁyd655fat!@% stfhs #s maémécmﬁvl@ﬁu}r)g% drydeaxypropyicelluloses,

oSN CSAPEIBOSEr Pt Ohyypsaones

1ogr Qlly@ro&Qﬂﬁ»F? ieitgyl el luisbg ol thelikg aandl mbttu@s thereof. Preferably, said
propan- 2- 0 and m xtures thereof. Pr eI erably said

C2-geling| esshblis selagied SEam etarbpvomeRydes loses Ly dsstopHglcelluloses,

as t t
SoRSBE S IBANETL O SgRED ) oy,

% hlydlroaypiropjrlmeﬂbﬂgelmlﬁesﬂ, dfdomixewres thepsoé Mostf mefdodbly, said gelling
0. 25- %. evegr nor e elr abl y g 0 % even nore
pr @ﬁ@}tgewﬂee%b BYBROP ‘ﬁe OfB Fe &]’é"fe rably 0.5-2.0 %

15 0K B E &@%Mth@p%%ec@ of theSin¥eMiortsald® pRArnMAGEutical composition
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comprises 0.4-2.0 %, preferably 0.5-1.9 %, more preferably 0.5-1.8 %, even more

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.
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even nore preferably 0.5-1.6 % even npre preferabl

0. 5- 10-5-50% %cafeah Iqgsirame gelimg agety prgfesably h}’@@XW@H}’lﬁﬂ} 0se,
pref &f aldl yo Oy tieagt u{%pghgulmg% aREEf erably 0.8-1.2 %

nost prefera q or’1.0 % of myristate
101 soprﬂp&@%&ﬁmaq@mmaha@s according to the invention

rm %ﬁg@gg%ﬂ?gb& g??gél{t %‘I@%?lplg EIhO%n % r&sphaﬁ\l(l:gC%lrlg(I? arI] gomposmon

é? dcal conposition conprises 20-50 %
prefe abI 20-40 % of an aqueous vehicle. According to
anet HE21(8.06¢ % O‘Esnehtevaly}OdﬁﬁOolr&S‘V@ané -@HUeous vehicle

f t b i al |
Do E st Bt PRE S ROl JaE ety Ftndinpent s on
15 t7 he pii 0k stRSrANREFRSE gbmlﬁglag&ﬁ "ﬁ%@fekéﬁl?ﬁyd@xﬁfr@;ﬁy%éﬁﬂld&e

1, nore preferably 7 , even nore preferably
8. 0- 1Bl H4.55% 0f lat leasteonp perairatipn ynignger1 0. 0, nost

o 1S, 0 s 1 ore enbod et the
C o amitiidr @mboaiidt,theé giesent @i Hofd) pAvIl Xoa(phasheetitiosd cymposition
0. 105-0..950% of 4- OHT,
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.



- 40-80 % of a | east one C2-C6 al cohol, preferably
ethanol, 0.1-5.0 % of at |east one gelling agent,

w@e@bouEbé y hydr oxypropyl cel | ul ose, 0.1-5.0 % PET/BP2005/011654
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| east one penetration enharker, - 20-50 % of an
aqueous vehicle. In another enbodiment, the present
i nvention provides a pharmaceutical conposition

co ¢ I
0 %%ﬁ%ﬁéf%g%odg?%% le%%t ﬁ%hﬁ%/ﬁﬁvﬁdﬁ%@ aBef)gglim%cﬁléthIZ E:Oégposnmn

al cahptisingr ef erably ethanol, - 0.15-4.5 % of at |east

ore S5k o0 E e B 0L RO RRY el o o5

20:= 405 9%, G 1REKY %ﬁ@@zx@dmeém ﬂr@fe@dl‘ﬂ’;t' begn@nbodi ment,
t he present invention provid harmaceut i cal

c orrpd)sB-BLQ% of aftrtpast snengelhng @ezﬂmr cbly lypdtoappayidelisioge,
% of a | east one C2-C6

al coh%? 3]@5(5%8&8'% 9“%?@5%‘1“,’“6- %40 %of at |east

one grl-Lo PooReReoRvehRIeabl y hydroxypropyl cel | ul ose,
- 0.2-4.0 % of at |east one penetration enhancer, -

20Imanothesfenzhedinsns.dhe Preserit éineentipm peavidas @rpharmsgitiesh pomposition

the resent invention provides a pharmaceuti cal
B %n conprising: - 0.220-0.750 % (respectively

0 1053.020-04500% @bspectOHly 0.1189:113%9pa%4-@HTgast one
C2-C6 al cohol , referablg/ et hanol 0.25-3.5 % of at

| eastfbhe Ygel 3 T oBYERLC ﬁp@ff%ﬂgﬁfeyably ethanol,
hydr qxyBr 99y (&I‘in? hdalt! 28 %elhgg%&%rﬁ(ygr ?era(@lg)fh Eﬁﬁﬁﬂc&ﬁﬁose

penetration enhancer, an a ueo
vehi 0).4-2l h%aofait least oneipenktratioh enbdreepr esent i nventi on
pr ow deiO QA) gpa%rara%ggu%tvle ah conposi tion conpri sing:
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,
- 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,
- 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
comprising:
- 0.220-0.350 % (respectively 0.114-0.115%) of 4-OHT,
- 60-75 % of a least one C2-C6 alcohol, preferably ethanol,



- 0.220-0.700 % (respectively 0.105-0.125% of 4-OHT,
50-75 % of a | east one C2-C6 al cohol, preferably

werdvanailge - 0. 3-3.0% of at | east one gelling aPENEP2005/011654
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preferably hydroxypropyl cel4ul ose, 0.3-3.0% of at
| east one penetration enhancer, - 20-40 % of an
aqueous vehicle. In another enbodi nent, the present

i nyent i e y .
cormU s B IES RARTTAEEH, e IRAS KO Icellulose
1899 f-14 %HT,at B@stime Yendtratioh enlsanceme C2- C6 al cohol ,

prefera%&y et hanol, 0.4:-2.5 % of at |east one gelling
agent20- éf%f'ia&kﬂqWWd’F ropyl cel lul ose, 0.4-2.5 % of

at 1| SRwher QifbORERGH AL hfé@erﬁ RRRRESK providel apRarhfeufidhl composition

aqueous vehicle. I'n another enbodiment, the present
I neempmong:pr ovi des a pharmaceuti cal conposition

conpri SiNQncn 00,.220-0. 500 % (. CL.i 0.1 12-0.1
SO0y 9085 P R o s BRI hE B e 2 conol
pr ef efpadd ¥, StdRARlone C20cHa1dodl Horoferably bBasd], one
gelling agent, ?referably hydr oxypr opyl cel | ul ose, -

0. 5- 2.D-5% Bfofat ldastzone sshimgpaenit pratearay ndranpepylcellulose,
20- 40, 9 an._aguequs vehi cle, In another enbodi nent,

t he 3%@3);% cfr}ﬁ’@g?‘ﬁ?ﬁ%}?o&og\’/ﬁdes a phar naceut i cal
ConpPaR-§0 Y ofG@aub&isNGhicte. 0. 220- 0. 400 % (respectively
0.1 13-0.1 169% of 4-CHT, - 60-75 % of a | east one

Cglr(mloéhqg@,mho,d?rmr@,f tae prsIsentdryeaten pravides g.pharmaagytigal gpmposition
L;ﬁ%&@%ﬁ%g;: lclelnlgu?gggf ’ O.prSEafle.r gbL/g/of at | east one
penet(.210-0008 ph drespectivel yZ0H0500.98 3%) afv-@F{Bous vehi cl e.

-. 40-75 % of a least one C2-C6 alcohol, preferably ethanol,

- 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:

- 0.215-0.800 % (respectively 0.105-0.165%) of 4-OHT,
45-75 % of a least one C2-C6 alcohol, preferably ethanol,

1

- 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.

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,

- 0.5-1.5 % of myristate isopropyl,

- 20-40 % of an aqueous vehicle.



I n anot her enbodi nent, the present invention provides

a pharmaceutical conposition conprising: - 0.220-0.350
wor(mwmspect i vely 0.1 14-0.1 15% of 4-OHT, 60-FCI/ePwhs/e11654

| east one C2-C6 al cohol, pneferably ethanol,- 0.5-1.5

% of at |east one gelling agent, preferably

hydr oxypropyl cellul ose, - 0.5-1 .5 % of at |east one

penet [ -

PP ARRE e R AR Hon B EEL ] Brposiion

a ploarpaBigut i cal conposition conprising: - 0.205-0.950
% (respectiv 9 40-80 % of a

| east OgRE- O@OOC% ('SFSé’g?Sfb‘fely ﬁ?x?@g er%‘f@gég*r%% - 0.1-5.0

% of e I it I
h(;/dr og?/ g r5 oﬁércge{aﬁtu(?ﬁ ¢- [’5@ a%%ﬁ@lzpre%rﬁgl? eﬁw%??ﬁst ate

5i sopr 03y3.0% of201cakt d}imgfallmg ageptemaferabdh hpdrex yrop dneltubese,
enbodi resent inyention provides a
phar nﬁgeﬂ% /&ﬁrmégﬁﬁ@éﬁﬂr?ﬁy\{’conprl sing: - 0.210-0.900 %
(respggqu)@bya@a&‘ggupvé@ée@ of 4-OHT, - . 40-75 %of a

| east one C2-C6 al cohol, preferably ethanol, - N
0. 16 -adothenprobodimente thetprencat igetiitiongrergdes 3 piprehesutiohlcomposition
hydr ox propylcellulose - 0.5-1.8 %of nyristate

i sGPPEHVI?E - 20-40 % of an aqueous vehicle. hi anot her
10emhodpaeodo,c00e REpeQiely @YPﬂO'lQB%!?bPW(ﬁ@“ﬁ a

phar maceuti cal conposition conpri si ng1 215-0. 800 %
(r espé@{/bepia @aatomed?%éswéwbol pre€ymb yetlwschs % of a

Iofea_zi e ag?%ﬁag lgas h%dlh re}eﬁfeg{ %Pef aﬁgm%/a?ompopgrlcéllglos/g
hydr o&yplr @Wbmlyhuhm@pmpﬂ 6-1.4 %of myristate
! Sopr 0(5) 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 0.113-0.116%) 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,
- 0.9-1.1 % 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,



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

w@b@smwaeat i cal conposition conprising: - 0.22PcDEFS05/061654
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(respectively 0.105-0. 145%110f 4-OHT, - 45-75 % of a
| east one C2-C6 al cohol, preferably ethanol, -
0.25-3.5 % of at |east one gelling agent, preferably

hydr 06‘)59{_9Q%B)?ggh%g&gg#celgﬂggel. 5 %of nyristate

I sopr opy aqueous vehicle. |l n anot her
enbodDAEND , Yotdfenypiseseisbpropylent i on provi des a
pharmaceuti cal conposition conprising: - 0.220-0.700 %
(r espélPveryamaqussupvetssioy of 4- OHT, 50-75 % of a

| e . - . I .

o DRSS pRapleBical LS AR ity WL ise sl pharmaccutica
hy didditiyps, apslhdiak | salt@s emdlién (), slabitizei (snantistiabbial(s), fragrance(s),
i sopr. |, - 20-4Q % qf an agueous vehicle. |n another
emﬁgé@%mneﬂmgﬂ-p Saidstenfitss ?%?aﬂma%m B 4190 10 & least one
Phay ARG e CRbrpOSi tion conprising: - 0.220-0.600 %
(respectively 0.111-0.118% of 4-OHT, - 60-75 % of a

| ed3te ionentiod-al® proviles b gepnssffiar @b tpnatehmalodr, trnsdutaneduselivery

o B SR LE bR eIl REO b iy grventon Thus,
| SORGQBYH is als?@irdedfo Af4-8P TagH AN W BicChlBohdlR gaN0t her
enbodi nent, the present invention provides a

phakaeauskng tocatiothes epbedinient theopissens ivgntion proyiys @ degrpagket, unit
SRR e G et by g Sfion o
% QhidaHydr&asdholib &eDeAdvanBigedfny, suh editidlilg of said pharmaceutical
hydr oxypr.opyl cel | ul ose, ) ) )
composition renders application easier for a patient. Thus, these forms of packaging
can reflect 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.
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 a mammalian
condition, disorder, or disease associated with a depressive disorder, 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; relieving the condition, disorder, or disease, for

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



- 0.8-1.2 %of nyristate isopropyl, 20-40 % of an
aqueous vehicle, In another enbodi nent, the present

WO pwe/di1061 provi des a pharnaceuti cal conposit i BOT/EP2005/011654
conprising: - 0.220-0.400 % (respectively 0.1 13-0.1
169% of 4-CHT, - 60-75 % of a |east one C2-C6 al cohol,
preferably ethanol, 0.5-1.5 %of at |east one gelling
age \ I
cGSClog RUELALAPh VUi Asy B GRAEE b 95l clipitindsiptoms of
vehithdEeaSerDraimtrctwr enbodi nent, the present invention

B oS PSS 3k P 97 50555 Wi, or i,
- Ofeda 16 %n&ﬁ&ﬁ"&fi’éot&ﬁorldéeaéb Qfevelopment if none had occurred, or no

hydroxypropylcellu ose, 0.4-2 nyristate
5 sofyrtbpry Icondition.- dosdenf olardlquﬁedaselmhentl i there had already been

Addj t i naI I aid phar tic corrp03| tion may
ﬁ%??s nmn%%ﬁﬁﬁﬁgFﬁﬁgéH? ‘g? gﬁe $%es, including
Sa| In(Sartic@am lihd ?lﬁlirﬁﬁéeuti%ﬁla@ﬂl%oéﬁfoﬁl Cr) gels, packets and containers of the
an

ant i m cr obi al (s fragrance(s propel [ant (s).
Sallﬁv%@pr?ﬁ% lder: conposi tion may aI so include at
Ialegzt pgg\e” be : Ons. a" : né{ense lbreast tissue. High
10t r adensit aditmustlsdlﬁﬂsl dl@r 5 p‘r@ﬂi@fdrsbm@rﬁaﬂ daﬁﬂ&ﬂrrﬁﬁkc el 6dhpromises
conposi ti on according to the invention. Thus, t he
i nVBRRMeSaphIca SensitEYecvhight 5 & mapmTissentiar reanger detection and
hyddlﬁ’%lﬂlsﬁ@@gd&ngagtreaﬁ(fﬁwe gﬁ%etdﬁ‘g?s@%} &k ISIUJOOd' ment,

pfesent 1 nvention provi des a dose pac unit
dose pack etreaimgmﬂdlformrevejmag Heaipkecire£sd ralﬁ@amsnsemgn Greast disease

phar maceut i conposi tion or said hydroal coholic gel.
Ad\ﬁ’é’ﬂ’?r& 33 Fsyto 2 fORst Wit Q oqﬂnﬁﬁo%pog-gpeglgnant aberrations in breast

15Phafssmeceutiincad HeARAsHst '1&nuc¥ e%ﬁ{é RPRLESRT IR RAR Shell-defined

for a patient. Thus, these forns o packagi ng
histological charactenstlcs 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, haye 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



can reflect the schedule of application, e.g. daily or
weekly adm ni stration. According to another

werioedsirent , there is provide a dispenser, e.gPCWEPIV05/011654
hand punp or valve, containdng said pharnmaceutica
conposition or said hydroal coholic gel. Such
di spensers allow for flexibility in the adm ni stered
d0oBARCtieS tiBsulel PRI MimpRere AP W pPEmBRAROST Ebl‘?ﬁls tt1§sue: in the
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ctio fo the f. The a ceutlca
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and/ or dlsorders he term"treat' or 'treatnent' as

Susawe meeked givingrise tothergrms ‘shiciabhypenplasia renthilbbuelar hyperplasia.”
congli or .disease as i_ate ith a. “ ”»
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t 0,0r PhtepRAL’] TN etaplsia®fdders it®A phéliohdnde in which@l &iffe@ttiated tissue of
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I'Sease; |t|n ion, disor
10dlehagp for exanple arresting the devel opnent of t he

condi tion, disorder, or disease;, reljeving the
condi ti on,  Drayenging gad/op fregling seas, mP]élFim@)Féﬁ‘bﬁSé’e Setigeiggloid scars

regh&s &Hoﬂslc B C%'eésll\%nschd" ot %@ésalvg rscgjnﬁg’a%@nerﬁfy refers to

relil ev econdition caused by t i sease
d| suc@mwths orf éemerpﬁlerpusttmpxm ﬂgattlhmltsfmm cabnomﬁaltheund healing.
ase. or order The t reve

%ﬁﬁ‘("eéﬁ“‘rs FY® By et Py ‘?ro‘P?’m& ¥grRthealigg, and are

15 d' %Eﬁﬁ&eni@ﬂaﬁf ARr8astHoh08E céilss Qofgen 2Md/6F E}?&é@glycan “Keloid
developnent none had occurred, or no furt

coﬁ@arsl are, cxtiesiyaleears an whisle dbe dd@eeﬁlupne tissuef extemisebeyond the

. gS cf(%sr ac%y }}?egsé}'égig el Ocﬁ\nggfof ?lglﬁtsgq% C?rhcg &oes not usually regress

ph@ﬁdﬁiﬁ%@ﬁél? albet@ﬁﬂiﬁﬁfg Whehér, a @8t & a RE6Ias baNdfficult, since keloids
contai ners of the invention are useful for: treatlng

an@fier syperfisillyngesemhls ofhsh hyparoPRicn soate ns Hoprewers tkeloids have
20t ' %?sﬁggm's_ﬂnqg h%?(ﬂggltcéﬁ t%gtﬁ?e%t (Sﬂ s%gggeazﬂﬁr% Sy ceoqiagérf)ﬁocﬂlfle, which

br east®canc
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 painful proliferation of breast tissue in young boys and adult males;



manmogr aphi ¢ sensitivity, which is a major issue for
cancer detection and diagnostic. Said dense breast
wo c@soe1ean be di ffuse or nodul ar; - treati ng PCTEP2005/011654
preventing beni gn breast dildéeases. Beni gn breast
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cl asief;i ed as proliferative or nonproliferative.
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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.
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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:
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anﬁ?ﬁﬁﬁ% pgct, the invention provides a process for
prepar ﬁg sai d phar maceuti cal
In general, the penetration enhancer (here, isopropyl myristate) and the alcohol (here,

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
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;HPO, are weighed and diluted

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

least 10 minutes.
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- 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 lststep: 250 mbar
o 2nd step: 150 mbar
o 3rd step: 100 mbar
- Maintain the vacuum at 100 mbar for 2 minutes 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.
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In vitro dermal absorption:

Principle

In vitro transdermal absorption is quantitatively studied on human ventral
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
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.

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.
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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 (SpL, 10puL or 20uL) 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:
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Wi th 4-CHT concentrations of 0.057% 0.114% and 0.228%
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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

57 mg/5uL 0.146 0.068 3.154 1.442
57 mg/ 10uL 0.352 0.224 15.900 10.170
57 mg/ 20pL 0.788 0.371 74.312 35.012
114 mg/5uL 0.249 0.244 10.491 " 10.802
114 mg/ 10pL 0.382 0.255 34.105 23.587
114 mg/20pL 0.995 0.762 185.592 144.420
228 mg/ 5pL 0.258 0.170 20.300 13.908
228 mg/ 10uL 0.313 0.180 56.048 33.006
228 mg/20pL 0.908 0.603 339.058 224.372
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met.hod of .t he exte i bration, in order tq obt

di $°rft SQPSESGhY ‘E}'é ‘“114)93?‘{# & QURGIIAD, &ﬁﬁ? ithg §6% ¥ glhty in the
15 I ot df\abbotbef 4-€aeh 58 TR ﬁ)soﬂi%ntiﬁﬁdﬁgfrféﬂlnﬂlth $he volume applied.

deducted for each sanple in cp For each

s c Thisieffegt iis @nrplnmglydecmamxth th@ Qthé\% Bt 288/Yovcemipgsitions.

abl i she u e _expressed in. we
pe QI exal a@nﬁgﬁjﬁ Zgﬁ%ré % 10T, 1Q%easg1§rﬁpﬁ)zit% apﬂhcatlon volume
r emﬁtsam té 2euBY MsQits i aethofdTRibAbst i@eiegdeninn@d 4-0OBIT absorption

the metering rates of suitably
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.



di luted calibrations. Protocol For a given
concentration in 4-OHT in the conposition and a given
wao olodaow1ed conposition applied onto the skin, BUPERYE5/011654
results are given, which c@respond to 11- 12
experinmental determ nations and are associated to the
standard deviation (Sd). Results In vitro 4-CHT
pe ngEr +
%%{51% n%unt tlhre] c?ﬂ%g%?%éss?fﬁ%(ﬁ{ngglg%éﬁaﬁﬁ%an Yo r§9edQ3fomphance by
| nt}tdﬁpattdnnvﬁ)rtthdi)lsmne "thdrdpemic /dok€ toibe appdied (hlgher doses) with the

"application gn g skin surface of 1.77
" BRRbi s B o% b aitionSahes Se il tipattion, & to Be applied

Co‘ikt aéd?éase&‘]“chﬂg 3 cﬁulﬂné}aw dﬁ@{qaﬂp%tl&f ig&kad 8f bi- Ml%? OAs could be

The above ' results ow t hat 't he amount of
5 abswdsmdl #-c@kbe seenfthat aApplyimg the sane ambunt ofi4- QHHeitlgsr Bpplying 10

SR PP ATRIEh SRR S hbenad i et

t h% sﬁni@a?@tﬁcﬁﬁﬂ@f-’ﬁisbfb@ﬂA OHEN3 40 easisTW44f 03, Mann Whitney).
application volunme (fromb5nlL to 20nl), t he per cent age

of H@mmm viewi &f theesmpBneas dioyedsed plspzpiibnawitiy e highenvelume of the

gSHlts 3. ncrease jn_terns
SbDDs B osioBiatiPn 35 Fodishe sSiien SATRE b sty MRl of 4;pHT using
10 Of 26 L OHF tWes. 09T oyforisleR@bSChstngf 10 @L Of e (ﬁplpﬂ% ﬁﬁiﬂuﬂiﬂlon results in
vol unme havi ng been increased from5 to 20

ot Hgnificantis ditfnen apeunteafishgerhed 41QHTHE4 é:ééwe@as éﬂ%%tp—o 004,

! i S S8 Bl YU 58 oo

Cons3Y4 fopmnlatibe e uislﬁg 3 dr eﬁme\OaDS&'b fdriviujation redudts in significantly
ampunt of absorbed 4- OHT t he absorption is not

| i fekgrenti FROWHE Qfoﬁh?ﬁ@eépﬁﬂ%“a (Mni4> eYerist 2444, p=0.001, Mann

15 23%2{%&? glrl%ls ﬁ@inqg)s(sg?rnp gf Batfe'ﬂ% \%h esr%l“lg% %?}%SQ wRS%e to apply the

Co063Y4 formulationrewdsi aghitkfleyat (etpeivalppt foc2Q indnperol.Urem* Franz
i ncrease

f 5nmL to 20niL | t
| nogiie SF ST RESE) i FORPYE! LORCIGE FBOAE the FBRE o eton in a
t12§a61h@ ehRRARGVAIAmE R ATREA sIeh saRBCY Besl 4atklisiwitlPBi¥ller 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.



This feature is particularly advantageous where the
conpositions of the invention are to be applied onto
W0 b@oloniaasct . The above descri bed experinment shPOT/ERZN5/011654
t he anpbunt of absorbed 4-OBfF varies to a | esser extent
as a function of volume wth the 0.1 14% and 0. 228%
corrpositi ons, as conpared to the 0.057% conposition.
%éﬁqvg RXRELtE tég;@@% gm F@@fb‘i}& 866 & @ﬁ%%g& of 4-OHT
skin surtace area nce t
(vatudiedy 1thhe (gmhpl@ ond myg(grapp D) cart amOaOéV%awszahpdroalcohohc gel
surface area) reflects what woul d happen | yi . .
- SeaD ssvsnat AP G sfudidk & %@%AS mg (R Gl eloseribed in
Th'EE(a\-rgﬂePFeC' sely the issue when the conpositions are
i ed onto breast skin.Advantageously, the
SCor‘ﬂfimsmme:Jnsf ahaxilmmni nplestha oconabhtoatioan (tma}j;r ¢hee dmaximum plasma
onpl i ance byt patient: for. .the sane her ap eut
doscenfeamﬁeondﬁ%waf oS GFRegHgFr %‘sgéaﬁyla SRPFtAEh S8 g qurve unil
t hmonoh%éla@cwfmqae 1dsP Beasiritie Bl‘ﬁ@h&ﬁtcoﬁéexﬁﬁﬁﬁﬁiAUCQ g énd Aucﬂm)
gel to be appl i s decreased, thus requiring ai

ap phi catrapriated msubmﬁnw (ADUCda) ary aswgseclocm dlekrbly of last dosmg (Day
F}-i ted, it can be seen that applying the sane anount
‘OHT (either applying 10 ml of the 0.114%
1oformul ation or applying 5 ml of the 0.228%
forgahation), results in a simlar anmount of absor bed
4- OAT (3424 versus 2014; p>0.05, Mann Wi tne
I—Io\aeeﬁmrmultiplevdoeingaff daple ofithe 1 mgedrmg aud dave OSGS of 4-OHT, steady

abs tion of the 0.057%

f015 ggFacg}}V\%g}&reg%ngz aﬁ@b\?g‘ioappl yi ng the sane

anowet mefimAnObtndestriibn2ddieithefast desels @oatHed Ohraveribt @n12.8, 6.0,
or using 10 nL of the 0.1 14%formnulation results

n
1501 g pokd §iouet sirodnsingsspRively £5@ebbdIR (@W%mel) 1 mg

aprgﬁy‘EE el Lm0 e 2] 4 ﬂ)%)w 350 4k obouos. However,

0. Qﬁiﬂ%ﬂﬁﬁlrwl wdliis3nare highty ﬁmﬂ)lﬁ‘an@faﬂgb@ ffdn? B8%024 hours. The high
formylation results in signifjicantly dlfferent no 1sl
%yﬁ,(wn no clear

of vaaélahtyela s CfeCts e S8mgesaf the oqpeaniration taes pro

JiBHSns) t can be seen that patients with
arﬁ'?east gsj who are to apply the 0.057%

20f o l(]mdgca(nm pg'minaet ABC i il plgdlyndm!)(aegjpiovalednt thedalds balow.
per 1.77 cn2 Franz cell), are overexposed as conpared

t JG¥8kp €Nt S| appl YANg the samegfornmullationgn a 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%
=176 gofgel |=044gofgel [=3.5gofgel =1.76 g of gel

Cmax 35+22 20+ 9 52+32 149 £ 99

AUCO0-24 619466 383 %177 998 + 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:



same anount/volume on a larger skin surface area.
Patients with snmaller breasts would therefore benefit

wo caaiosdies f or mul ati ons accordi ng to the presenPCI/EP2005/011654
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i nvention, as the conpositi2dns of the invention
provi de better conpliance. * * * Exanple 2; in vivo
absorption studies Protocol These present studies are

open-| a udi es j I : 4 :
O ear Ao R, Pl LikSefor gy 4S5 e BRI bevem
wonen atilke 2angalose end tle dneg dbsd, haekidgsme dedart \thel gseability (see
of 1ny 4- for grqups A and B, 2 4-COHT for gro

G or 4 TEIE RO VSFHAOy PN APEh DY FeabpITpt Pessitle to apply

gg;lsr 4?%%%?1&?0 26 rréllJ ﬁg\gi&ﬁ‘g Sf [eogpfgg&%ﬁ%?%ﬁtﬂ@o.OW% gel due to a
hydr oal cehollagegemofiotaidfy gdbs@s gofond -bOHIT tstasts)edhe 10288% gel
(oroun ) or, 4,08, (Gesup D) o 25,8, LOSTM min st
(group ?)g*l‘ﬁ?m% gi&L DY Wﬂi‘hci)s)simﬁﬁ daRE idedichNatlsyAMBh & f the less

1. The tirme of maxi mum plasma concentration (tmax), o
t he naxicontenprhigd mal 5708 meFlrbawicerthx pbsorpiéonafos group C); this is

under the plas C ntration versus ti cur ntil
24 hour &% ARECTISH TURHES 1 prarbestli At shicing that fF ah adequate
concent iaioufinof ALICP10 3Ad 3nal) Abtilap It OHANEbsB oA @hid be thehieved
until infinity (A ) are assessed on the day of |ast

dosi ng (Eaxeen Bpls (Fasottion inpropertionpktp pheedesgli ng of each

tate 1 &g g BB Lo T8 e 80 e e Was unoxpoctedy
maxi mimpe dineexivy hatween thé 1 eng bitbthealsig AoOHT doseL ot higxd0.228% gel
on aver age at

12.8,..6.0, 11.8 and 3.5 hours after

dosi ng (&ferg*hy/eyl livided by d 53%%"8@5@7%@@@@ for ggpup B versus

(0, 2254080 o £ BELH B8 o8 6By 248081 o

hi ghl y e ababiptioafor gramg &disfrooAfoldtthatdf ghaupr B); thikés in agreement

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

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



variability in tmax reflects the flatness of the

concentration tine profiles (with no clear peak
wa@oemweeniip@t i ons). Cmax (in pg/m) and AUC 0- 24PCT/RP2005/011654

pg*hr/m) are provided in 2he tables below. GCel 0.057%

= gel containing 0.057% 4-CHT Cel 0.228% = ge

containing 0.228% 4- OHT The foll ow ng comments can b e

made on foleSeesras U%éﬂeﬁal%hﬁ%pﬁds@ﬁcpﬁelﬁeﬁﬂdﬂ 8%¥he journal of Clinical
represented by A i s dose prB&ortlonal bet ween t he

ng dose Fﬁ’fﬁlérmfﬂl*ﬁéogb’ giebelism, 200ngvol §8.0n°3ceW 6N he
variability (see results for group C versus those for
group D); since it is not possible to apply a daily
dose of 4 ng with a single application/day of the
0.057% gel due to a very |arge anount of gel (7 g on
Shot h breasts), the 0.228% gel advantageously provi des
a proper anount of gel and an absorption (2810
pg*hr/m, group D) which is simlar to the theoretica
absorption of the | ess concentrated gel (2*998
pg*hr/m, twice the absorption for group C; this is
in agreement with the in vitro results above, show ng
that for an adequate anmount of gel, (10 and 5 m),
simlar 4-OHT absorptions can be achi eved between gels
(absorption is proportional to the dose); - Although
dose proportionality was observed above, there was
unexpectedly no linearity between the 1 ng and the 4
ng 4- OHT doses for the 0.228% gel (2810 pg*hr/m

di vided by 4 383 pg*hr/m; see results for group B
versus those for group D. although the dose for group
Dis 4-fold that of group B, the absorption for group
Dis not 4-fold that of group B); this is in agreenent
wWth the in vitro data showi ng the influence of gel
anount on absorption, denonstrating that excessive
amounts of gel influence absorption in a non |linear
fashi on; however, in the present case, the anount of
gel applied on the breasts are not excessive; thus,
these in vivo data provide surprising results as far
as very small amounts of gel are concerned (0.44 Qg);



- A consequence of the above results is that
absorption is not conparable for the sane therapeutic

walome/oafiod ng for the two gels (0.057% and 0. 2PGBAEP2005/011654

applied on a finite area (22he breast); this means that
a 4-fold increase in the anmount of gel/cn®
significantly influence absorption; this was
Sur@raii;gs Ng and totally unexpected, as contradictory
results have been observed with a very simlar gel
contai ning testosterone instead of 4-OHT: the
application of a given dose of this testosterone gel
on one site versus four sites, resulting into a

vari atian @fhatrh@ceaﬂw@bmpsmﬁ@ié&ﬁ&s@ﬁ 4 fold, did not
significantly affect the testosterone absorption (Wng

5C & al, "Phar matol: i¥8t-i&¥ 000 of ddydusiytamoxifen,ost er one

gel in hypogonadalsom%(yo@gﬁ)éagtcotlé?c% é&ﬁ at one

site versusfour sites™: enera ®Fesear ch
center study" The 0jlous. O%ODzitl@st@me:g’HlluEgl ki nol ogy &
Met abol i sm 2000, vol n3, p964-969).d ains 1.

Phar maceut i cal cor‘?p]o“s:?' 9| %rot é‘bﬁﬁ?‘l%‘? H@netlatlenfdglmelc) 950
% of 4- hydr oxy ta?gmsgapogﬁn?&e?u{%hg/ Qf a | east one

C2-C6 al cohol, eas ‘one gel ling

10agent, 0.1 Wh€5€1ﬁ p%ceﬁtag¢s (Poass weight peneiphtedfl tidicomposition.
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enhancer 0 % of an,aqueous vehicle, whergein
acg].l%c

per cent &g ed h@%‘ PYResitiQn %P@Fﬂ gfc lqippel, comprising:

conposition. 2._ P@%O@Q)@W%%MQ&BR&@: cordi ng
to claim1l, corrpr|3| ng: - 0.205 - 0.950 /?lo "4- hydr oxy

tanoxi fen, - 50 - 505 7%%bfaldasim €6 a@kohbol, al cohol
01-50%ofat i ng ent-01-50
% of at |east oneop}eﬁ{’é?f%g L 1g aggnt, 50 o of
an aqueous vehicl @, mgr%lowaﬂeas@%ﬁ&a%ﬁa(m’ﬁ effifacye! ght
to wei ght of the conposition. 3. Pharmaceuti cal

conposi ti on accor @0ng0t’e obhanyaguseusofehidlai ns 1- 2,

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

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

comprising:
- 0.220 - 0.350 %, preferably about 0.228 % of 4-hydroxy
tamoxifen,

- 60 -75 % of ethanol,
- 0.5-1.5 % of hydroxypropylcellulose,
- 0.4-2.0 % of myristate isopropyl,
- 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 conmsisting of ethanol,
propan-1-ol and propan-2-ol, and mixtures thereof.

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.



conprising: - 0.220 - 0.350 % preferably about 0.228
% of 4-hydroxy tanoxifen, - 60 - 75 % ofethanol, 0.5 -
wa 2@eAdabe hydr oxypropyl cel lul ose, - 0.4 - 2.0 BEDEP2005/011654
nyristate isopropyl, - 20 2840 % of phosphate buffer,
wherei n percentages (% are weight to weight of the
conposition. 4. Pharmaceutical conposition according
to any g@ne %I.]&! ' S rei ' - l.& ) .
is sel e?t egﬁ rorcn@lltltg%1 %?@%%%glnagkgrtdﬁﬁgtgoaﬁ%gggg%h?lggh 3, wherein
pr opan- 1- okaidrellipgepant- cdongiriseaatdleast ohu rgeHinghaperiofelected from the
Phar maceuti cal conpaqsition accordi ng.to any one of
clai ms 1- 4 ZONRes@SIEIAg o @abaxyRsthyletiloses, dnidpppyeeppylcelluloses,
fromthe g LSt of i i db
pol ymer s, g&&iﬁﬁ%@ﬁggfﬂ%ﬁa mi %gprélélgﬁ? %g’r eo;:Ill ?ggaxymethylcelluloses,
5 Phar maceut hgdibxygmopylsietliyivellabses, didimittorearyeresfe of
clainms 1-5, wherein said gelling agent conprises .
| east one Bgman‘i@ltk?ﬁérﬁon?gﬁlé‘é’flegccf"?‘gﬂgtWerarg‘VOBBe & claims 1-6,
consi sti ngcahpRand ATl Aghleul OSes,
hydr oxypr opyl cel | 'ul oses; hydroxyet hyl cel | ul oses,
et hyl ceBl uPbaremcetticdl comyprsttiopl avedidingoeemy one of claims 1-7, wherein
hydr oxypr opylmet hyl cel l.yl oses,. and m xt ur es t her eof
7 Phar macSiti BEPSHCPRP CoRRrisetat MeRyoRE basey Mgty selected
10cl ai ms 1- 6 frofONRE | Blollf LERMHRABY bf Mtettihdlafing. sodium hydroxide,
Phar maceuti cal conposition according to any one of o
clai ms 1- 72amigesiwnn sdiydroxifleeous potehsiame cosioxide at arginine,
| east one rably. s t r
consi st ngQ%?neo%‘?e?ﬁeﬁ {Plraﬁo oéﬁ%rg%tﬁ%g@:gu%{dﬁr@ trngr)%(? %g’?e%?.
amoni ug hpdireacelticapednssition deychding tdeny dhgioficléms 1-8, wherein
am nonet hyl propanol, tromethan ne, and m xtures
t her eof . 9SaiHgHERIS phicda PoBBRTRs At tipash one byHer myeferbly selected

15any one of ﬁ%hﬂh@sgraﬁpgconmﬁﬁg P 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 mixturg 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;



sai d aqueous vehicle conprises at |east one buffer,

preferably selected fromthe group consisting of
w@RaeatEs tri s nmal eate, phosphate buffers, andP@I/EP2008611654

thereof. 10. Pharnaceuti cal29conposition according to

any one of clainms 1-9, having a pH of 7.5-10.0. 11.

CGel useful for transdermal or transcutaneous delivery

conprising a ph ' ARRS ki c di :

any one of cl ai %dq%%%?éa%m%gse plg% lg{é,’ %Ecﬁﬁ)gia%g%é&

packet al5. MHatmpdeatickd compasikien acaondiag rié mgy ane of claims 1-10 or gel

phar maceuti cal corrpo?i.ti qon .accor dj ngé. to one of .

clains 1- 10&089rd51ggtg|c P &rﬁ@e inytregting and/or pjeyenting benign breast

Di spenser, @&fsesMsdadis BRIKeBiiPayricOsthaltfAl Bikad cancer

phar maceuti cal coénposition according to any one of

5cl ai ms 1- 1Q@onditianggivobimgpdabsanbreas tissuwi m 11. 14.

Process for preparing a pharmaceutical conposition

according to any one of clains 1-10 or a gel according

to claim1l, conprising the steps of: - preparing a

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

| east one penetration enhancer; addi ng 4-hydroxy

tanoxi fen in the desired anount, and m xi ng; - adding

at |l east one gelling agent, and m xi ng agai n; addi ng at

| east one aqueous vehicle, and m xi ng agai n. 15.

Phar maceuti cal conposition according to any one of

clainms 1-10 or gel according to claim1l, for use in

treating and/ or preventing benign breast diseases,

scars and kel oi ds, gyneconasti a, breast cancer,

mast al gi a, and conditions involving dense breast

tissue.

mastalgia, and



