WO 20081006888PCT/ EP2007/ 057207 Conbi nati on of adapal eneand benzoyl
peroxide for treating acne | esions The present invention relates to the
conbi ned wo 260samesssi at ed use of adapalene and of benzoyipCpapeoti7ds72bDr
reduci ng the nunber of acne |esions.
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acne. Pat ent application WD 03/055 472 noreover describes stable
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mai nt ai ni ng ddeyisamecskédnt eder@nceot 5 Jhesy econmended trheat memt mmy take
t he form of ceut cal c,prrposliﬁ%:i .on conbi nin adaéoal ene and BPO, or a
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the preparation of a pharnaceut conposi tion, especially at se
doses, FAtemmi&PaEe s@mpussStteced | Atconbi v SroNaPrdsTodidti F with

benzoyl peroxigle (BROs-doridhesddeat ment of acne |esions, especially to
reduce the nunber of acne lesions and to inprove the clinical condition of

pati ents.
Patent application WO 03/055 472 moreover describes

stable pharmaceutical compositions comprising adapalene

25 and benzoyl peroxide (BPO).

An article by Korkut and Piskin, J. Dermatology, 2005,
32: 169-173, reports the results of a study comparing a
treatment combining application of adapalene in the
30 evening and application of BPO in the morning, relative
to an application of each of the active principles
alone. The authors do not observe any superiority of
the combined treatment over a period of 11 weeks of
treatment.
35
The inventors have now demonstrated, surprisingly, that
a therapeutic association or combination of adapalene
and BPO can produce a degree of success in reducing the

number of acne lesions and an 1mprovement in the



20 Preferably, the acne lesions are of inflammatory and/ or non-inflamuatory
type. Acnhe is initially characterized by keratinization 25 disorders, which
are sonetworsosiaesssi bl e to the naked eye. Visible acne lpesinre@7toben7

devel op, while the size of the sebaceous gl ands and the production of sebum
increase. 30 The present invention specifically concerns acne |esions. The
term "acne |@sionsl neansomdht 1ot | ammf oP§t FesF dsnd hedpedr andagkesed

comedones) anddnfd.ampat of o s&Siansa ( a8 nPUShYLES, oModul@s 12nd cysts)
caused by acne. Preferably, the inflamuatory |lesions are 35 treated with
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reduce the number of acne lesions and to improve the

clinical condition of patients.

20
Preferably, the acne lesions are of inflammatory and/or

non—-inflammatory type.

Acne is initially <characterized Dby keratinization
25 disorders, which are sometimes invisible to the naked
eye. Visible acne lesions then develop, while the size
of the sebaceous glands and the production of sebum

increase.

30 The  present invention specifically concerns acne
lesions. The term "acne lesions" means non-inflammatory
lesions (open and closed comedones) and inflammatory
lesions (papules, pustules, nodules and cysts) caused
by acne. Preferably, the inflammatory lesions are

35 treated with the association or the combination

according to the invention.

More preferably, the pharmaceutical composition is

administered by daily cutaneous topical application. In



35 fornula) that delivers themtogether to the point of application.
Preferably, the pharmaceutical conposition in the formof a fixed

conbi nat iwo 20e8/megg8l ; in this case, the two active prinecpiersocansr2di sper sed
and intimtely m xed, during the manuBacture, in the sane WO
20081006888PCT/ EP2007/ 057207 4 vehi cl e, whi chdel i vers them t oget her during
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phar maceut i cada@orRasi b0 SabBnt heJror Pooknei §0NMPEeSitHoNa A COAPLILSI Ng
adapal ene, intended to be af)gl ied _concomtantly with a co OSI tion B

conpri sing BBG - PréfetBbPye  cbnpoStti o %A Gitd Téitposttt on®B-aPe présent ed
in the formadam@malkirig. preferably conprising 10 two isol ated conpartnents
each contai ni ng one of the two pharmaceutical conpositions A or B (dual
pack) and allowi ng sinmultaneous adm nistration of the two conpositions, or
al ternativelihd ntehe feflapefecackiseltetbimsang ithe heaéaﬁefpmsénnﬂatcmon at

| east the twp %féa%géeﬁ%&ﬁ@gpg%lcteb@%ﬂé a&jd%@) EBpLue, separabe packages,
preferably in form of tubes (co-packagin ]i) |s case, a person
skilled in tISST tSYFE | 2adapdipo Fﬁ@r%%ﬁfﬁ}ap?ﬁéﬁsﬂslmt ﬁéfdﬁﬁé(tldﬁpﬁrn@prl ate

in terms of mmtmr addjdd mespagks. durd hgschgsamdki tardhei gxproessi on
concom ant" %ﬁ? c@;ﬁ_}l1 on neans that the copp SIt:L ns are ml;endc—id to be
appl i ed*Po the"SKih 25 St aneots| yt%:Fmone fPercPhe SEHES, i ALEAY or der,
or in a sequerdnsal wWralers{iftor examplde, vithwhifelttyhe amines such as
applicati onochf ({}?};l@ﬁ% gal canposition conprising BPO precedes the

application arnmaceutical “conposition A conprising adapal ene), but
30 within a tine |nterval of less than 1 hour, preferably |ess than 30
mnutes, prefes abé%p%%&érba”"éémﬂlﬂ%%m npee prebenahky bLess sthan 5
m nutes _or even less than 1 mnute. 35 A subject of the invention |s t hus
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first conponentpconprd:si agmatikeast badapalene lena ghaksaaeeuthealsloy

accept abl e saarll& lgehmezroeolf pe-roaXls cond conmponent conpri sing benzoyl peroxide,
According to one preferred embodiment, the

20 pharmaceutical composition 1s a fixed combination and
comprises, 1in a pharmaceutically acceptable medium,
(1) at least one compound chosen from adapalene and
pharmaceutically acceptable salts thereof, and
(ii) benzoyl peroxide (BPO) . Preferably, the
25 pharmaceutical composition 1s intended for a single

topical application per day.

The term "pharmaceutically acceptable medium" means a
medium that is compatible with the skin, mucous

30 membranes and the integuments.

The term "fixed combination" should be understood as
meaning a combination whose active principles are
combined at fixed doses in the same vehicle (single
35 formula) that delivers them together to the point of
application. Preferably, the pharmaceutical composition
in the form of a fixed combination is a gel; in this
case, the two active principles are dispersed and

intimately mixed, during the manufacture, in the same



WO 20081006888PCT/ EP2007/ 057207 5 these two conponents being intended to be
applied concomtantly to the skin, nucous nenbranes and/or the integunents.
5 Conposiwoanss/obessad B are preferably intended for a si mgirErPearasRoLS

topi cal application per day. The treatnments have a vari abl e duration,
dependi ng on the patient and the severity of his acne. The treatnment 10
peri od may tYRISLGAY fr o seer afeheERESt BhSBvefaBehBAtrhs AUALEGI t &Bblce

treat ment pefdod ds an | €astnd W Weeks, preferably between 1 and 6 nonths
and nore preferably a duration of about 3 nmonths is preferable, the
duration of the treatnent possibly being prolonged, 15if necessary. Al the
phar maceut i cel coaposihdét onsetibadlimcet usebal | shthe havention,may ttenprise
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BPG adapal eng-dadit=d sihetweencdind andal:00. Preterably, chgradapal ene: BPO
ratio ii betmeen,30i:1 gpd 1: 200 and the agapalene:BPO ratio i? g%eferably
1: 25. Préf er'dbi y; SPhateft ect™ ot e conbifat i Of ot 1HE t R actt vé e
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synergistic eftec mean a therapeutic e ect egree of success) greater

than t he ef fewteassulatishg Promitheradditébn o Woe form of a kit

20081006888RCHFR2007/ 037207 6 Lhe epfects: obighned bycgaeh Ofc t gt wo
active 9g|n0|ples t aken separately.

products (compositions A and B) in two separate
packages, preferably in the form of tubes (co-
packaging) .

In this case, a person skilled in the art will adapt
20 the formula that is the most appropriate in terms of

viscosity, additives, etc. to the chosen kit.

The expression "concomitant" application means that the
compositions are intended to be applied to the skin
25 simultaneously or one after the other, in any order, or
in a sequential order (for example, in which the
application of a pharmaceutical composition B
comprising  BPO precedes the application of the
pharmaceutical composition A comprising adapalene), but
30 within a time interval of less than 1 hour, preferably
less than 30 minutes, preferably less than 15 minutes,
more preferably less than 5 minutes or even less than 1

minute.

35 A subject of the invention is thus also a composition
in kit form comprising at least two components:
- a first component comprising at least adapalene or a
pharmaceutically acceptable salt thereof,

- a second component comprising benzoyl peroxide,



When they are conbined in the sane pharnmaceutical 5 conposition, the

adapal ene and the BP are present in the pharmaceutical conposition in
syner gi stwo 208080006888, i .e. such that a synergistic or potremEpPati7on72ef fect on
the acne lesions and on the clinical sondition of the patient is observed.
Preferably, the pharnmaceutical 10 conposition conprises 0.1% of adapal ene
and 2.5% of BFOC WiEA comosiaitohsPAlAfdiBtaneécdsed sepatat elapp Lige

adapal ene and,thanBRA@re, +  espectskvel,y mi&senhetibr 18- SOARASHLI @meA and
conposition B .in synergistic anounts, i.e. such that a synergistic or
potenti ati ont &% € the acne lesions and on the clinical condition of
the patient is observed, especially when the conpositions are applied in
associ ati,on in equal. appunts. 20 Preferabl conposition A conprises 0.1%
of adapar%enedoam Osclorrlpoonssftia’onagéco]rgprairseespﬁ.%g%rggeﬁpdn?%n?ﬁlgsrgr)oergarad, t he
exanpl es dempnstrat@itdrazouthanksi ¢l tdqwe syarwrigistier efdect of adapal ene and
BPO, the 25 invention provides greater efficacy for the treatnent of acne
in general and of acne lesions in particular and a qui cker onset of action
rel ative to TshotherapressS 3@ VFhe? pHariabett it omosi €FpARIthat C&r e

useful accordiqgdoidhe imventdoseiayibe bR hhe henm. ofrhei RtrERANSHt
erruIS|on§ prefe,raolPIy in the formof creans, mlks or 1Pomades; owder s,
e

i npr egnated PadC sttt i GRS g&F8, §pPhysScYot T ond' T SudpensEdis 2 They may
al so be 35 inmrittes f oam o issispensirenrsreihtm peosplieriess ar newsphemes or of

|1pid or polymmr vesicles on of jpolymer patches andiar of Mydrogels
all owi ng con roli'ed Fel ease. These conpositions my %e I'n anhydrous form
in aqueous frredoralhly thedfiopmiof af efdwi oh. myyrhs is preferable,

20081006888RGH ERZOO71057207 o | preBemphef EB%%qbﬁgfb%@iiE%”br%floh@%dl,

i nvention, the pharmaceutical conpositions are in"the formof a'gel, a
cream of°a sof t§%T3¥ferred to as a lotion. 5 Preferably, the
phar maceuti cal conpositions conbi ni ng adapal ene and BPO, or the
phar maceut i ' el s. .10 The phar euti cal

Conposi t i on‘s:p’allt]hg%qgféh%%glg%f%ﬁ?;ﬁgg@grcioa é%{jﬁ&%nﬁ’a&ﬂbaotht%‘?% Pﬁggﬁﬁad&i tives
or conbi nat igns ofvémesen adaly t covesrisachras: Owefti hg agentose feexiouye
enhancers; 1opreservings aggnts (SUGh Asy PaFa: Iy aroxyPepzgLe, achd jesters;
20 and 0.3% of adapalene, and from 0.1% to 20% and
preferably from 0.5% to 10% of BPO, more preferably

from 2% to 5% of BPO and preferentially 2.5% of BPO.

All the percentages are indicated by weight relative to

25 the total weight of the composition.

The adapalene:BP0O ratio is between 1:1 and 1:200 and,
conversely, the BPO:adapalene ratio is between 1:1 and
1:200. Preferably, the adapalene:BPO ratio is between

30 1:1 and 1:200 and the adapalene:BPO ratio is preferably
1:25.

Preferably, the effect of the combination of the two
active principles 1s at least an additive effect and
35 preferentially a potentiation or synergistic effect.
The terms "potentiation effect™ and "synergistic
effect" mean a therapeutic effect (degree of success)

greater than the effect resulting from the addition of



stabilizers; humdity regulators; pH regulators; 20 -osnotic pressure
nodi fiers; enmulsifiers; UV-A and UV-B screening agents; and

ant i oxi dampposawesssas a-t ocopherol, butyl hydroxyani sol e PQI/EP2007/057207

but yl hydr oxyt ol uene, superoxi de di smutase, 25 ubiquinol, or certain

met al -chel ati ng agents. Needl ess to say, a person skilled in the art wll
take care tdixel eeffeRESoptIBaincbnpbYndds) t @fbhe Hledtv® active

t heseconposig i onssicdy hattdeadvantageous 30 properties intrinsically
associated with the present invention are not, or are not substantially,
adversely affected by the envisaged addition.

Accor di ngt oaftepar titou}l areerdodidm@nitndde i35 phar maceut | eala reerpasiittiaon A
conpri si pg adapal ene. may an _aqueaus gel . especially containing qne or
o6 | noed et ehosB P i PR S o b 2D T B it chE carBopar 980)
and propyl engrql yearnaoeuhicpéamoappeditdlony consanaragsohe emommite ,

i ngredi ent s chosen, o\ 2008/, 00888APCT/EP2007/ 057207 8 { gpehydr osqual ene,

cycl onet hi cone, PEG 20 net hyl gl ucose sesqui st earat e and net hyl gl ucose
sesqui st ear dt ofCan "&PE6RSI i1F 0P T oAt Cs 1t 6T base Bl Pol §ét MAene

glycol. 5 U%%ﬂﬂéﬁ@[) nigscetﬂﬂsceaﬁlxmpﬁﬁém%mwg iéc?li%gp%%%ﬁ@c%ﬂ@li@@df BPO,h
are nor ver escribed 1n patent ap catl on . o/eso Suc
conposi &I ons” Tiprisen b§§)§ﬁ’§§steﬁe gc#i“veo%ri\gﬁ@ipﬁll%le IR DA 028

BPO.

When compositions A and B are used separately, the
adapalene and the BPO are, respectively, present in
15 composition A and composition B in synergistic amounts,
i.e. such that a synergistic or potentiation effect on
the acne lesions and on the clinical condition of the
patient 1s observed, especially when the compositions
are applied in association in equal amounts.
20 Preferably, composition A comprises 0.1% of adapalene

and composition B comprises 2.5% of BPO.

In this regard, the examples demonstrate that thanks to
the synergistic effect of adapalene and BPO, the
25 invention provides greater efficacy for the treatment
of acne in general and of acne lesions in particular
and a guicker onset of action relative to

monotherapies.

30 The pharmaceutical compositions that are useful
according to the invention may be in the form of
ointments, emulsions preferably in the form of creams,
milks or pomades; powders, impregnated pads, solutions,
gels, sprays, lotions or suspensions. They may also be

35 in the form of suspensions of microspheres or
nanospheres or of lipid or polymer vesicles or of
polymer patches and/or of hydrogels allowing controlled
release. These compositions may be in anhydrous form,

in agueous form or in the form of an emulsion.



10 adapal ene and BPO from5%to 25% of water; fromO to 10% preferably
fromO to 2% and preferably less than 0.5%of liquid wetting surfactant;
15- fromwot20081008888f pr o- penetrating agent; and an aquecuEPPHESE7207
conprising a pHindependent gelling agent. According to one preferred
node, the preferred 20 pharnmaceuti cal conposition, conprising adapal ene and
BPO, is an aqueous gel having the followng formulation: 2.5% of BPO

0. 1% of adapal engie 2% rL:hQ%Of LGisRdindEDHE  thO0%rRfergliveer olche 4. 00%
of propyl ene glycol; and also, preferably: 0.05% of sodi um docusate; 30-
0. 20% of pol@ﬁxﬁcﬁﬁcah.%% Hspgiuni B&r 1 oy i Aet Ry Padr €& cépol yner
and i sohexadecane and pod Msordrate 8 redNald, ad e amtaimount sufficient to
obtain a_.pH of 5. 35 The acne targeted conprises all forns of acne,

i ncl udi ng common acne, conedones, pol ynorphs, nodul ocystic acne, acne
congl obat a, Frafesedondar yhacnehsuohcast sobhar ,comg it ioml combacduat i onal
acne. The ache micdd £asthey] ab-benol oRblA.EaueeUsne opbeasTkiknsYR
20081006888PCT/ EP2007/ 057207 9 and pre?erabl y of mldto

noder at ei nt eHE143% The &hpsiti on according to the invention may be

10 The pharmaceutical compositions that are useful in the
invention may contain inert additives or combinations
of these additives, such as:

- wetting agents;
- texture enhancers;

15 - preserving agents such as para-hydroxybenzoic acid
esters;

- stabilizers;
- humidity regulators;
- PH regulators;
20 - osmotic pressure modifiers;
- emulsifiers;
- UV-A and UV-B screening agents; and
- antioxidants, such as oa-tocopherol, butylhydroxy-
anisole or butylhydroxytoluene, superoxide dismutase,

25 ubiquinol, or certain metal-chelating agents.

Needless to say, a person skilled in the art will take
care to select the optional compound(s) to be added to
these compositions such that the advantageous
30 properties intrinsically associated with the present
invention are not, or are not substantially, adversely

affected by the envisaged addition.

According to one particular embodiment, the
35 pharmaceutical composition A comprising adapalene may
be an aqueous gel especially containing one or more
ingredients chosen from the carbomer 940 (BF Goodrich
Carbopol 980) and propylene glycol, or a Ccream

especially containing one or more ingredients chosen



adm nistered as a firstline treatnment, and also after failure of other
specific treatnents including the 5 adm nistration of adapal ene and/ or of
BPO accorwldngosiomegsie condi ti ons descri bed by Korkut et aCi/EPb@7@sRoOTi ation
or conbi nati on of adapal ene and of BPsnakes it possible to reduce not only
t he nunber of 10 inflammatory acne | esions but also the non-inflanmmtory
acne | esi onsf%mm to obserbedansinptevenenycianehelipatient' s cFEfieal

condi ti on. Q{l@édé@ or §¥Q§ﬁgé§éé§a€$f90t ah8 obsepvedigihicsse
potentlatlon effe describ inthe exanple is shown in the reduced 15

nunber of | &% THE HftPiaF S h%r éPceﬂ]ﬁ@O&fl%&%ﬁl%'fléﬁﬂ-%t%€¥1e§ra)se§nd

al nost cur edbrpatd et dmdsi1wdear) by the size of the superiority of the
conbi nat 'éon at fixed doses of adapal ene and of BPO, relative to the active
substances taken individually at 20 the same doses as the conbination.
Moreover, thesefesul ts phathecpotentlati onoeppectiofisthe cowbipmatsiion of
adapal ene a S ed t X | re al{ ferent from
t he resul tsr%dﬁ%%eﬁe i Bbﬁe g%televgl%g&%g%anc%gt&g%%% n v?) flgael%lrty The
conbi nat i on &P aszyci At i on B @dapad ehé?and oFxBPPISSt husoéartl SUICEr | y
useful for redycddg tdes nwheriel,i nbkamBtorynand{@finonphhl-ampmetory acne
| esions. 30 Preferably, the reduction is at |east about 40% preferably at

| east ab8ut WB%W@&?&EMN y the reduction is at |east about 60%
Simlarly, it is -denbnst reg ed i26% hef exagt 2 that the reduction of the
total lesions is fro bot % tn 80% a f er abl 5 fro oabout 50%to
70% WD 2008100688 ogg 07 EES%%c%%? m%o%el%l m£?| nrag atfeast one
conpartment, the saimr&:ﬁmrtfmher lssisngtekosed. by neanslisfuia clesitngamenber ;
and ii) apharmaceutigal€qnpgsitionconprising 5adapal ene or a

phar maceutical |y acceptable salt thereof and benzoyl peroxide as described
above, &Ad placed i nside & He® sdid Tofpartrriittrating agent; and

an agueous phase comprising a pH-independent

gelling agent.

According to one preferred mode, the preferred
20 pharmaceutical composition, comprising adapalene and

BPO, is an aqueous gel having the following

formulation:

- 2.5% of BPO;

- % of adapalene;
25 - 0.10% of disodium EDTA;

.00% of glycerol;

B O O

.00% of propylene glycol;
and also, preferably:
- 0.05% of sodium docusate;
30 - 0.20% of poloxamer 124;
- 4.00% of sodium acryloyldimethyltaurate copolymer and
isohexadecane and polysorbate 80;

— NaOH, 1in an amount sufficient to obtain a pH of 5.

35 The acne targeted comprises all forms of acne,
including common acne, comedones, polymorphs,
nodulocystic acne, acne conglobata, and secondary acne
such as solar, medicational or occupational acne. The

acne may in particular be of mild to severe intensity



10 The container may be in any suitable form It nmay especially be in the
formof a bottle, a tube, a jar, a case, a can, a sachet or a box.

Pr ef er ablwo 20082006888t ai ner conpri ses two conpartnents, lbcamp2@aobi2of these
conpartments conprises either conposition A or conposition B. The cl osing
menber may be in the formof a renovable stopper, a lid, a cover, a
tear-of f strafpg oPrgefegpbla0 espadilal | yoohofheatype EBRPRFSFHG a BOGy fixed
to the contaidigfoand & capAddawat edoon the bogdyyedtismy alsp bee n the
formof a nenber ensuring the se|lective closure of the container,

especi al |y &Punp: SRR vaSor af tfppetS 25FhE<BLosidy’ nehber &y be

coupl ed to tiel oord aider dpyhescr eweng.fiAl t ermatinesitys  tike 1couplg nghlket ween
the closng Ienberoand {he container may take place.olher Lhan by screw ng,
especi al 'y via a bayonéet nechani §m 30 by &/Pk-Fasteni ng, gri p%i ng,

wel di ng, bondisgordinuignet i & sttt aet ion Kdheitt ertmaled i ck-fastening” in
particul ar nmeans any systeminvolving the passing of a rimor bead of
material by elastic deformation of a portion, especially of the closing
menber, fol I'BWRd@HFOB52Feelur ATt 6OTRe Neast Al 13- aRBITssedpssi BFoh of the

sai d porti omafder ithepsigiwrebead hagubeempassed.y W& numpber of
20081006888PCT/ EP2007/ 057207 11 materi al st h@t ma)éhbe ment,i oqedi ncl ude
pol yprog | ene’ Ot et iyt Ene S ST AT eP bt AvEPY FPENE Clont i AEF S Tade of a

non-5 t her nopirast ilesmtrer | alnd especoakéyvelf ghassnwrowmtalt (om alchey) . The
cont ai ner may, aevet,r' gi %1‘%'1' 83 or ggkaﬁﬁghe wal l's, oecsequeccii(,jagilcylr1 i noghe form
ube e Ll'he i ot

of a tube or a e bot > confainer may conprise neans for causing
or facilitatseidestdist rebbefon of t EOTONPULI t | Bhls By Paaynofiagdampl e, the

contai ner mayrhave geforimbhes yvalhs sQ.@81401 0BkeLfheporpRsitiRRcOME out
in response to a 15 positive pressure inside the container, this positive

pr essur é°bei Mg R&us €t by 148t ¢ A6 Adh- d%st PO SHESE n§ Tof UEEWal | s of
t he COEt ai E%atﬁrt% na(ccilve&i%o, %&Qﬁgiaaﬂn{détvm%ﬂd&h@raﬁd%ttsi sl(iarlmto@e foLm of
a stick, this stic y riven by pi ston nechani sm_ Sti 20.in the
cascre] of a Stéc%i;fﬂp. &i a\lmt_%&?hgfsﬁﬁﬁeuﬁafp_ro?fﬁ%t ,dstuﬁ’g?rclé)rﬁl_&iy?mer?fﬁégfhnpri Zeda
mechani sm especi ora wits hboxed meclrars sof @dapaiectanibsm w reade
stem or wt i ich_j e i i i.n the
direction of]het eﬁg\}aél S@%p%%?ﬁ%?y\gggSﬁ{éésggfr?rg%%aﬁ%renﬁ})\éhgtggggi% é§i§ fagr _
exanpl e20i n P RNFRIFBBOE2 T orci prtemn FR 2 775 566. Such a nechani sm

for a liquid product is described in patent FR 2 727 609. 30 The exanpl e

that follows illustrates the invention wthout I,im',ting its scaope,
EXAMPLES: Moreover, the results of the potentiation effect of the

combination of adapalene and BPO presented 1in the
example are statistically different from the results

25 obtained for the active substances taken individually.

The combination or association of adapalene and of BPO
is thus particularly useful for reducing the number of
inflammatory and/or non-inflammatory acne lesions.
30 Preferably, the reduction 1s at least about 405%,
preferably at least about 50% and more preferably the
reduction is at least about 60%. Similarly, 1t 1is
demonstrated in the example that the reduction of the
total lesions 1s from about 35% to 80% and preferably
35 from about 50% to 70%.

According to another aspect, the invention also relates

to a pharmaceutical assembly (product) comprising:



Exanple 1: Cinical study results 35 A clinical study for confirmation of
efficacy was perforned for a topical gel conbining adapal ene + benzoyl

per oxi de WBR#)8/00688®© 20081006888PCT/ EP2007/ 057207 12 Thi ®CcyaiP26vass120e
followi ng formul ati on (expressed as %owei ght/total weight): Adapal ene
Benzoyl peroxide 2.50% Copol yner of acrylam de & sodi um acryl oyl -

di met hyl t aur at e4.100% Sbdi um dEAISRIEFEV5%DiSodilndg EDTA Glgeékol £2160%

Pol oxamer 1240. 20% Pr apydene- @i mcol 4n00%-Rur i dd.ad watergsi 4§0% % sRuot ocol :
The clinical study was a nmulti-centre, random zed, double-blind study in

paral l el groups, to eV WHfi¥E'% HE" tDIErIHdeE Mdite 49 cacy of the above
formul ation, in 10i)comarisoarmhtdutisadwn thaslpvsduabnact icoepsuksthances
pl aced at the sane doseé iarieq(reels Oo]_j t he Elama fornmul a.as that of a%liee fixed

.  YoE 1’ : .
conbi nation (i ndivi duat ¥t il ae Tef ér r éd ¥4 %8S Msina §/") S L conpari son

with the gel vehicle (yptdcebdtorand a) :arkbadamalzend gelre(t0xi%e, BPS gel
(2.59 and vehicle gelgcAll;iihe B%S%ETE'H@ V‘g%ggrﬁﬁmi'n%fb%m@hé day 4 or 12

weeks, to 517 patients suffering from acne. e main efficacy criteria
were: the degree of suUt¥EEELETE ned as the percentage of patients
considered as being "clear", i.e. the patient has no nore acne | esions
nei t her conmedones nor. inflammtory | esions), ref|ecti an
( 10 r%%e container may bey in any )sulta ?e Pgrm. It may
especially be in the form of a bottle, a tube, a jar, a

case, a can, a sachet or a box.

Preferably, the container comprises two compartments,
15 and each of these compartments comprises either

composition A or composition B.

The closing member may be in the form of a removable
stopper, a 1lid, a cover, a tear-off strip or a cap,
20 especially of the type comprising a body fixed to the
container and a cap articulated on the body. It may
also be in the form of a member ensuring the selective
closure of the container, especially a pump, a valve or
a clapper.
25
The closing member may be coupled to the container by
screwing. Alternatively, the coupling between the
closing member and the container may take place other
than by screwing, especially via a bayonet mechanism,
30 by click-fastening, gripping, welding, bonding or
magnetic attraction. The term “click-fastening” 1in
particular means any system involving the passing of a
rim or bead of material by elastic deformation of a
portion, especially of the closing member, followed by
35 return to the elastically unstressed position of the

said portion after the rim or bead has been passed.

The container may be at least partly made of

thermoplastic material. Examples of thermoplastic



25i nprovenent in the patient's clinical condition, or "alnost clear”

eval uation scale; the reduction of the percentage of inflamuatory and

on the

non- i nf | awoabawopessesi ons after 12 weeks of treatnent. PETRP70S7207The
results are presented in the table that follows. 5 Efficacy in week 12 I TT*
Adapal ene 0.1% + BPO 2. 5% N=149 Adapal ene 0. 1%l one N=148 BPO 2. 5% al one
N=149 Vehi cleafqjeldl N=7 L Ddgr edasf slRscess(See@faGure 4) 27. B%C1595% 15. 4%

10

15

20

25

30

35

polypropylene and polyethylene.

Alternatively, the container is made of a non-
thermoplastic material, especially of glass or metal

(or alloy).

The container may have rigid walls or deformable walls,

especially in the form of a tube or a tube bottle.

The container may comprise means for <causing or
facilitating the distribution o¢f the composition. By
way of example, the container may have deformable walls
so as to make the composition come out in response to a
positive pressure inside the container, this positive
pressure being caused by elastic (or non-elastic)
squeezing of the walls of the container. Alternatively,
especially when the product is in the form of a stick,
this stick may be driven by a piston mechanism. Still
in the case of a stick, especially of makeup product,
the container may comprise a mechanism, especially a
wishbone mechanism, or a mechanism with a threaded
stem, or with a helical ramp, which is capable of
moving a stick in the direction of the said opening.
Such a mechanism 1is described, for example, 1in patent
FR 2 806 273 or in patent FR 2 775 566. Such a
mechanism for a liquid product is described in patent
FR 2 727 609.

The example that follows 1llustrates +the invention

without limiting its scope.

EXAMPLES:

Example 1: Clinical study results

A c¢linical study for confirmation of efficacy was
performed for a topical gel combining adapalene +

benzoyl peroxide (BPO).



9.9% Progress of the |esions (nedian percentages) Nunber of

I nfl ammat ory | esions(see figure 2)
non- i nf I worradssagsstesi ons (seefi gure3l)
| esi ons(see figure 1)

nunber

of

10

15

20

25

This gel has the following formulation (expressed as

% weight/total weight):

Adapalene 0.10%
Benzoyl peroxide 2.50%
Copolymer of acrylamide & sodium acryloyl-

dimethyltaurate 4.00%
Sodium docusate 0.05%
Disodium EDTA 0.10%
Glycerol 4.00%
Poloxamer 124 0.20%
Propylene glycol 4.00%
Purified water gs 100%

Protocol:

The «c¢linical study was a multi-centre, randomized,
double-blind study in parallel groups, to evaluate the
tolerance and the efficacy of the above formulation, in
comparison with its own individual active substances
placed at the same doses in gels of the same formula as
that of the fixed combination (individual formulae
referred to as "monads") and in comparison with the gel
vehicle (placebo formula):

adapalene gel (0.1%), BPO gel (2.5%) and vehicle gel.

All the treatments were applied once a day for

12 weeks, to 517 patients suffering from acne.

The main efficacy criteria were:

- the degree of success, defined as the percentage
of patients considered as being "clear", i.e. the
patient has no more acne lesions (neither
comedones nor inflammatory lesions), reflecting an
improvement 1in the patient's c¢linical condition,
or "almost clear" on the evaluation scale;

- the reduction of the percentage of inflammatory
and non-inflammatory lesions after 12 weeks of

treatment.

-62.8%-45. 7% - 43. 6% - 37. 8% Nunber
-51. 2% - 33. 3% - 3eCcAAP2®7/052%07 ot al
-51. 0 - 35. 4% - 35. 6% - 31. 0% Progress of the

of



| esi ons(as nedi an absol ute nunbers)
-13.0 -13.0 -11.0 Number
-14. 0 Totwb 20esnoesss of

intention to treat):

| esi ons

al |

Nunmber

of

-40.0 -29.0 -27 -26.0

inflanmatory | esions -17
of non- inflanmmatory lesions -22.0 -17.0 -16.0

t he patientsi3random zed in a clinica
t hey conme under the indication selected for the treatment to be prescribed.

| TPET(ERR@I79S1287 Of

t est because

The m ssing data are inputed by the |ast

Results:

The results are presented in the table that follows.

5
Efficacy in week 12 ITT*
Adapalene Adapalene BPO 2.5% | Vehicle
0.1% + BPO | 0.1% alone | alone (gel)
2.5%
N=149 N=148 N=149 N=71
Degree of success (see 27.5% 15.5% 15.4% 9.9%
figure 4)
Progress of the
lesions (median
percentages)
Number of inflammatory | -62.8% -45.7% -43.6% -37.8%
lesions (see figure 2)
Number of non- -51.2% -33.3% -36.4% -37.5%
inflammatory lesions
(see figure 3)
Total number of -51.0% -35.4% -35.6% -31.0%
lesions (see figure 1)
Progress of the
lesions (as median
absolute numbers)
Number of inflammatory | —-17 -13.0 -13.0 -11.0
lesions
Number of non- -22.0 -17.0 -16.0 -14.0
inflammatory lesions
Total number of -40.0 -29.0 =27 -26.0
lesions
ITT* (analysis of intention to treat): all the patients
randomized 1in a clinical test because they come under
the 1indication selected for the treatment to be
prescribed. The missing data are imputed by the last
10 observation (LOCF method ** (Last Observation Carried

Forward) .




10 observation (LOCF nethod ** (Last Observation Carried Forward). WO
2008/ 006888PCT/ EP2007/ 057207 14 1) For the 4 main criteria of the study:
degr ee ofweuroeszmsssand progress as a percentage of the tircesreyopesr2of

| esion, the fixed conbination was fourd to be statistically superior to the
two nonads and to the 5 vehicle. 2) Wien the effect of the gel used as
vehicle (V) 1) Bebt Fhet dd "eiematid sefifeectofof tife fStvel :codlsignati of(C), the
net clinicalghenefdtapf thegfdxedagogbppatinpadl (€ Vhel snpueerigald y
superior to the sumof the net clinical benefits of each of the individual
subst ances dtt erl it tactith JF-x%e VRTINS e Fect" S orhI e ad&paléne (A)
and BP (B) Wanchesicdespestiveeliyr acsordiengtto tefuabhan:to the

15(CG V) > A—\Q + chl\Q These results systematically show a potentiation
effect si’nce’the net benefit is in favour of the gel conbi ni ng adapal ene +
BPO with results, in ternms of degree of 20 success, that are superior to
t he addition, of p nﬁafgicP( % f t onhi oM. a ppesed to
16% 15% an )10%\7/?$§r %g%agea enetl,s gB)IfDO%glr%:j é\iée i{g?gi %ie%.sggéc}%fc\r/‘le y?yplﬁgt hi s
case, the abovdEiatd o ToRoWsRE 282 160f10 e 155 20)d  iCo8PITgSEP whi ch
is true. 25 Giilandynetheigeli ceaniaiaig radapat gae r+xBROWaS inuBGLIncal |y
superior in {{gﬁrﬁ of efficacy jn conparison with the |nd|\%|d al active
subst ané8s a i t iSt HEVehi et tas SPEgaras the F86ucti®nSitn the AGhber of
al | 30 thel esions{aledoetd Oht ot héperacentageofic i nhbamrdtaly sahdtances
non-infla tary | esion oteptigfjon f of al ene_an PO

t oget her irrga%%u%/r no%lle}%%%scf%&rpa @Ll]%l?lté ucY?%ﬁS?% |8§?%%§ igrggl o%gé%rved for
t he conbi natddaraenoppbsed 20d358FPor (Bdaphirenehalone re3e%ctarveBR al one
and 31% for the,vehiglhe, Wi s gpressed as a net benefit of efficacy
wi th the above equation b 51-31)> (35-31)+(36-31), i.e. 20>9, which is
true. WO 20@81‘@8%%&? J007/ 057207 15

These results systematically show a potentiation effect
since the net benefit is in favour of the gel combining
adapalene + BPO, with results, in terms of degree of
20 success, that are superior to the addition of adapalene
and BPO (28% for the combination, as opposed to 16%,
15% and 10% for adapalene, BPO and vehicle,
respectively). In this case, the above equation shows
(28-10)>(16-10)+(15-10), i.e. 18>11, which is true.

25
Similarly, the gel combining adapalene + BPO was
numerically superior in terms of efficacy in comparison
with the 1individual active substances and with the
vehicle as regards the reduction in the number of all
30 the lesions (reduction in the percentage of

inflammatory and non—-inflammatory lesions).

A potentiation effect of adapalene and BPO together is
thus noted, since a b51% reduction 1in 1lesions 1is
35 observed for the combination, as opposed to 35% for
adapalene alone, 36% for BPO alone and 31% for the
vehicle, which is expressed as a net Dbenefit of
efficacy with the above equation by (51-31)>
(35-31)+(36-31), i.e. 20>9, which is true.



Exanpl e 2: Evaluation of the anti-inflamuatory in ear oedema nodel on

Bal b/c m ce The study was carried out with 45 (5 par groups) female 5
9 weeks agododalobdss ByJl c m ce. The Edema was i nduced byca/erronglos7207
application of 20l of TPA dissolved irs acetone at 0.01% The treatnment was
adm ni strated by single topical application of tested conpounds di ssol ved
in TPA at 100.01% (groups 3,4,5,6 and 7) and dissolved in TPA 0.01% + BPO

(groups 8, SEsadibild)2: EaaluAaidEd s aad | it - vesl deasid:8d 1y dd | ammat i on
eval uation W THh €ar_ {[NICKNess at/ [Fohours. 1o IThe results are presented in
the fol | ow M&%b—m Ear eldemal nhibition Repeated Annova
Testing Repeat ety Annovaadeseéd nguvswiPA 4BP (6Dpse babapeed)emdban senvs
TPA (A %S T&%reaelkosneacg(e%)sfal%a) ca %yejjfc H’lbicceet .One

The Edema was induced by a single application of 20pul

of TPA dissolved in acetone at 0.01%.

The treatment was administrated by single topical

application of tested compounds dissolved 1in TPA at
10 0.01% (groups 3,4,5,6 and 7) and dissolved in TPA 0.01%

+ BPO (groups 8, 9 and 10).

The treatments activity was measured by inflammation

evaluation with ear thickness at T+o6hours.

15 The results are presented in the following table and in

figure 5.
Ear edema Inhibition Repeated Repeated
Annova Testing Annova Testing
Mean sem vs TPA (%) vs TPA alone vs TPA +BPO
(Dose balanced) (Dose balanced)
Acetone
TPA 0.01% 26.80 3.35
TPA 0,01 + CD153 0,01% (controle) 2.20 0.37 91.8
TPA 0,01%+BPO at 2,5% 22.40 2.23 16.4
TPA 0,01%+BPO at 5% 20.40 2.62 23.9 0.042
TPA 0,01%+BPO at 10% 16.20 4.03 39.6
TPA 0,01%+Adapalene at 0,1% 23.40 2.01 12.7
TPA 0,01%+Adapalene at 0,1%+BPO at 2,5% 14.00 2.51 47.8
TPA 0,01%+Adapalene at 0,1%+BPO at 5% 10.00 2.26 62.7 0.0015
TPA 0.01%+Adapalene at 0.1%+BPO at 10% 11.00 3.03 59.0
Conclusion:

20 After a single topical application of the positive
control CDO0153 (0.01%) diluted in TPA solution, we
observed a decrease o0of 92 % of the ear thickness.

BPO at 2.5%, 5% and 10% has a slight anti-inflammatory
effect, reducing the TPA-induced ear edema respectively

25 by 16%, 24 % and 40%, with a statistically significant
dose balanced effect (0.042).

Adapalene alone has a low anti-inflammatory effect,
reducing the TPA-induced ear edema by 13%.
Variation of concentration of BPO was measured in

30 combination with adapalene. Therefore, combinations of



TPA 0. 01% 26. 803. 35 TPA 0,01 + CD153 0, 01%control e) 2.200.3791.8

0, 01%BPO at 2,5% 22. 402. 2316. 4

TPA 0, 01/ WoBRs/m68880% 16. 204. 0339. 6 TPA 0, 01%Adapal emeTaP2€)7/056207

10

16

BPO at 2.5%, 5% and 10% with Adapalene at 0.1%
reduce the TPA-induced ear edema respectively by 48%,
63% and 59%. Combination treatment is statistically more
efficient than BPO alone (0.0015) even though the dose
effect of the latest group is non-significant regarding
the TPA alone group (0.1089).

Adapalene at 0.1% increase the anti-inflammatory effect
obtained with BPO whatever tested doses.

Lower doses of BPO will be used to attempt to show a
dose related effect for the association.

These results show a potential synergistic anti-
inflammatory effect of the combination compared to the

compounds singly applied.

TPA

TPA 0, 01%+-BPO at 5% 20. 402. 6223.9 0. 042



23.402.0112. 7 TPA 0, 01%+Adapal ene at 0. 1%BPO0 at 2, 5% 14. 002.5147.8
TPA 0, 01%+-Adapal ene at 0. 1%-BP0 at 5% 10. 002. 2662. 7 0 0015 TPA

0, 01%+Adapal ene at 0.1/ 0+BPO at 10% 11. 003. 0359.0 Concl usion: 20
After a single topical application of the positive control CD0153
(0.019% diluted in TPA solution, we obgerved a decrease of 92 % of

t he ear thickness. BPO at 2.5% 5% and 10% has a sl i ght
anti-inflamatory effect, reducing the TPA-induced ear edenma
respectively 25 by 16% 24 % and 40%_wth a statistically
significant dose bal anced effect (0. 'S Adapal ene al one has a | ow
anti-inflammtory effect, reducing the TPA-induced ear edema by 13%
Vari ation of concentration of BPO was neasured in 30 conbination with
adapal enel - Théfss Gife adepdiand 03ng gharmaceutically acceptable salt

thereof for the preparation of a pharmaceutical
composition intended to be administered in combination
with benzoyl peroxide to reduce the number of acne
lesions, wherein the pharmaceutical composition is a
fixed combination comprising, in a pharmaceutically
acceptable medium, (i) at least one compound chosen from
adapalene and pharmaceutically acceptable salts thereof,

and (ii) benzoyl peroxide.

2. Use according to Claim 1, in which the acne lesions are

of inflammatory and/or noninflammatory type.

3. Use according to Claim 2, in which the reduction of the
number of inflammatory and/or noninflammatory acne
lesions is at least about 40%, preferably at least about

50% and more preferably at least about 60%.

4. Use according to any one of the preceding Claims, in
which the adapalene and the benzoyl peroxide are present
in the pharmaceutical composition in synergistic

amounts.

5. Use according to any one of the preceding Claims, in
which the pharmaceutical composition comprises 0.1% of

adapalene and 2.5% of benzoyl peroxide.

6. Use according to any one of the preceding Claims, in

which the pharmaceutical composition is a gel.



WD 20081006888PCT/ EP20071057207 16 BPO at 2.5% 5% and 10%

wi t hAdapal eneat 0. 1% reduce the TPA-i nduced ear edenma respectively by
48% 63% and 59% Conbination treatnent is statistically nore
efficient than BP al one (0.0015) even though the dose 5 effect of the
| at est group i s non-significant regardi®g the TPA al one group
(0.1089). Adapal ene at 0.1% increase the anti-inflanmmatory effect
obtai ned with BPO what ever tested doses. Lower doses of BP will

be used to att t 1Q _dose rel.a effec
resoorati Dn eRiadat il Lol b REe e LAE SLLEELS cldts, in
anti-infl amtﬂz;}c}efﬁl&stphﬁrmdmmdr@aun&bmpasﬁ:aﬂ@ﬁrB@I a@aﬁm cisypounds

singly applled topical application.

8. Use according to one of Claims 2 to 7, in which the
pharmaceutical composition is intended for reducing the

number of inflammatory acne lesions.

9. Use according to one of Claims 2 to 7, in which the
pharmaceutical composition is intended for reducing the

number of non-inflammatory acne lesions.

10. TUse of adapalene or a pharmaceutically acceptable salt
thereof as agent for potentiating the action of benzoyl

peroxide.

11. Product comprising:
(1) a container delimiting at least one compartment,
the said container being closed by means of a
closing member; and
(1i) a pharmaceutical composition comprising adapalene
or a pharmaceutically acceptable salt thereof and
benzoyl peroxide, placed inside the said

compartment.





