WO 2008/ 006888 PCT/ EP2007/ 057207 Conbi nati on of
adapal ene and benzoyl peroxide for treating acne
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or 5 associated use of adapal ene and of benzoyl

peroxi de for reducing the nunber of acne_l esions.
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0.3%, for treating acne.

Patent application WO 03/055 472 moreover describes
stable pharmaceutical compositions comprising adapalene

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
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.

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



2 clinical condition of patients that are markedly
superior to those of a treatnent based on adapal ene
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mai ntai ni ng the sane skin tolerance. 5 The recomended
treatnment may take the formof a pharnmaceutica
corposiceilon caiHiti@radapat e @ BPO-habr age markedly

cgﬁh@@mﬂoantt@pﬁ;lucf@l@ﬁ of tweaphenrecsaddgalon adapalene
qp03|t|ons one cggpri3|n adgﬂﬁlene and .t he ot her

16-68fpr i%i ng BPGF GBfect “Of fhe dnverits on°7%s  time

t had ntthe nise ahe adapgalséne aolerpharmaceutically

acceptable salt thereof for the preparation of a

pharmaceuti cal conposition, 15 especially at set

ddses, regrangedetio becadmenitst mpgd takecombenafpon opf a

'@h%%%%%b%%h%%DMdJ%§&¥@9¥k1Rﬁh%ﬁd%%g(éﬁgaaléﬁg 1:he Bpo,
treatment of acne | ésions, especially t reduce the

n{fber O?OQGHQlFé§ton§PEﬁéC?Blpﬁpr8§e FH@ el pppggaputical

centichisam ieh spat beat ssogl-iRrefer abbpalthe aghe lesi opsSher

are of |nflagg% ory and/or non-inflammtory type.

ACREOd Sihi% PRPy characterized by keratinization 25

di sorders, which are sonetines invisible to the naked

S¥ee VisshiLeracng | ealons Lhen;davel an, (il e hbe size o
the sebaceous glangs and the production of sebum

i Bclepadenc3@ e Prageicuivent hhorepriidbbal $§lt thereof

CoREer e AR pd Q%1 Q1S oFhey t @M 1RGRe H1@$I10NSoMPEANE on,
non-i nf | ammat ory IeS|ons (o en and cl osed conedones

aﬁ&p@ﬁﬂﬁéﬁﬁa@6rfe Fd ?ﬁm@%l%@ml%bﬁﬁ?€ d in
aRdney sts) opaused iby mla&rﬁrera}aky], bhezoyl peroxide
[ tory . lesions . are 35 treated with the
ag%%cgg?ﬁgﬁyo %Iﬁf%ﬁﬁﬁﬁ%&u?%n acc%ﬁ%}og toe%%%Clally to
i meencicon. hdvbnempeef erfabbynet Resploarsmecedit tcalimprove the
COAROSIcEh 0% +3dH nisStered by daily cutaneous

t opi cal appl’i cati on.

Preferably, the acne lesions are of inflammatory and/or

non—-inflammatory type.

Acne is initially <characterized Dby keratinization
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.

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
treated with the association or the combination

according to the invention.

More preferably, the pharmaceutical composition is

administered by daily cutaneous topical application. In
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potentiates the action of ®dapalene. 5 The term
"adapal ene salts" neans the salts fornmed with a
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is int for a si ngl topi cal application per day.
The term "pharnaceutically acceptabl e nedi unf nmeans a
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menbranes and the integunents. The term™fixed
c&ﬁﬁFﬁﬁtlonWlEHouI%e%éoﬁkdeﬁgﬁﬁﬁﬁ‘§§ ne&iYy ad  single

c ohippatiitaprwhasewicting pstncekpbkesalane ccoriIed ahereof
flx%p doses |n t he .same vehicle (single 35 fornul a)

t RAE &P s Bt hen1t§gether to the point of

appl i cation. Preferably the phar maceuti ca

%%E%%'dtﬂ %” ipothe form of,.a dd.xed; CO”’%h%%B'l%nltS a4 the
inthis case, the tmé)actlve principles ar
dp§§§m§§§u§ﬁ§al composition is a fixed comblnatlon 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
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

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
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
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gel. In another enbodi ment ©f the invention, the 5
pharmaceutl cal conp03|t| onis in the form of a
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plpgl ragblygless than 15 mnutes, nore preferably |ess
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Sy e@rhfs"f chbe, i nvention, i syt hysqaligp @h&o'g%s'vhlol” adapt

in kit formconprising at [east two conponents: -
fithst korporenthebnprd sthg & SteadtPaeipat ehe 16r taerms of

viscosity, additives, etc. to the chosen kit.

The expression "concomitant" application means that the
compositions are intended to be applied to the skin
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
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.

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,
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intended to be applied contomtantly to the ski n,
mucous nenbranes and/or the integunents.
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sichgl-encubanequs 4 ophieakkappl ne@bhen e daes Thed/or the
treat ments have a variable duration, depending on the

pati-EFERG Sthe severity of his acne. The treatnent
10 period may thus run from several weeks to sever al
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prol onged, 15 if necessary t he pharnaceuti cal
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Pt B8, PHRGST O 0 98T o o0kt VErSFer Bl yoeveral
f momt®.55% & 0 s10%adfl BPOreabmenpr efeariafyl y isf rom 2%eatsac  two
>Y0-k SBPO ?Q?e?%gﬁ reptigl %M ZISO%ﬁH O%o%k%sthggg more
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t Feetfotrab lweiaghduft 19ve ebnpbSiEti on.MOTHé sadapaPenée BPOL e,
r athie0 dus-hetireesr ke and de¢00. a@@ssﬂg}?ﬁv@é§§cﬁypr5|ﬂ§nged

BPQ adapal ene ratio is between 1:1 and
Pref 8F4BISY2%¥he adapal ene: BPO ratio is betvveen 30 1:1
and 1: 200 and the adapal ene:BPO ratio is preferably

Pr ef er abl the effect of he co nation of
Lol dtd Ve prider et < CabePaatraR Raaltive orrendt oo
arb;djle E@V@nerlerremtamldcynrammﬁ emtarat @ dhlortcsyzﬁer gpstferably

% %%%e hﬁ(ﬁﬁf é%p@tgﬂtbﬁbﬁ%ﬂxﬁﬁerHf §¥¥§ between 0.1%

"synergistic ef nmean a therapeutic effe
(@égr e -ofs s@écesspragrester aflﬁanftfﬁ@ eft &&t F@su?’@rngand

f remrtheraddi tien af.55 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

the total weight of the composition.

The adapalene:BPO ratio is between 1:1 and 1:200 and,
conversely, the BPO:adapalene ratio is between 1:1 and
1:200. Preferably, the adapalene:BP0O ratic 1is between
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
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
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pharmaceutical 5 conpositi©on, the adapal ene and the

BPO are Eresent in the pharmaceutical conposition in
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25 invention provides greater efficacy for the
t FEghmeAPMBPS AEReNEn Hererdal Bandrof Atk sepesAsely, the
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nonot her api es. 30 The phar maceut cal ositions that

aFeTRS S OTa e 61 Yl HgPRP SHet SThvient oﬁy YIbRtih fReunts,
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In this regard, the examples demonstrate that thanks to
the synergistic effect of adapalene and BPO, the
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.

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
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.
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conpositions are in the formof a gel, a creamor a
solution referred to as a lotion. 5 Preferably, the
phar maceuti cal conpositions conbining adapal ene and

BRQ, @:het h@r@'ﬂéfrﬂ‘@ﬁleubin@@bltlﬁl@ﬁ?osb‘fi ofgeA lant@lﬁ@%oﬁ the
ar el s e armaceuti ca ns ar e
DI e ol B e A A AR L R T

orreambiomati @ utdbont hese raddi tioves, asuch ias:.. wetting
agents; texture enhancers; 15 - preserving agents

such as para-hydroxybenzoic acid esters; -

stasifleirzéry, - thanmirliaynaegul ataolr s compoghtieogsl acersining

ngap%igg%'%ﬂEf%ﬁ%“rQMHQthL§ﬁ§rmace@@y%§if& ositions A
W-A a UV-B screeni ng agents; and - anti oxi dants,

s@@ﬁ-§§ &-t 866pRELS]-, butyl hydroxy- anisol e or
but yl hydr oxyt ol uene, superoxi de di snutase, 25

I t al - chel at t dl
t o S P R i 17O NG ar P ol oy o € ot
sehaemtube.opayonahtaonpounﬂms)addlbevadded:toombheselons
cgqu%%glog%dﬁ%gge%hag ggeagdvantageous 30 properties

i ntrinsical associ'ated with the present invention
are nowet@ﬂnﬁr@gﬁ@ﬁSSubstant|aIIy, adversely affected

by t he reryisagednagddictison. According to one particul ar
enbodi nent, the 35 pharnaceutlcal osition A

conpr | SEAGCATADS S THay S P dtEOULY GEP<BapRerHF | §oid
ceRtairdi;ng one or nore ingredients chosen fromthe
carboner %49 QBF Goodrich
ers;

- humidity regulators;

- PH regulators;

- osmotic pressure modifiers;

- emulsifiers;

- UV-A and UV-B screening agents; and

- antioxidants, such as oa-tocopherol, butylhydroxy-

anisole or butylhydroxytoluene, superoxide dismutase,

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
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
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



Car bopol 980) and propyl ene glycol, or a cream
especially containing one or nore ingredients chosen
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per hydr osqual ene, cycl onet hé cone, PEG 20
met hyl gl ucose sesqui stearate and net hyl gl ucose
SES@Ul st ear R THFAE TE IO | ¥ FRANI I &BIUt | on baBEd20

OmcRolyy et iH-ere gl y@qul%tlesaejaﬂe pharmeut I ﬁéjchylglucose

conposi.tions, risin pal.en B
e ade st el | A nda 1 AORRE L S A e B based

472, pexgaphes cofke sugtrolconposi ti ons conpri se, besides

the active principles 10 adapal ene and BPO - from 5%
to 25% of water; - fromO to 10% preferably fromO to
2Usarnd l prefedraatiacdwsissahan 0co%ofitiquid wet €phgrising

SUff ?)%ltl%@lte dRq- E5OM %rteo 20% 05 Pr Qs RENEi At 1 N9 patent

agen - an aqueous ase conrprl Si

pRAEPdEsERdent d@? I%@%@ Accﬁf?iﬁfﬁglq% one°t such

prc@ffr@rorsa@lm@e, cbhprpeef erm@gldaé) phay maeeutieCaprinciples
nposi.ti on, rising adapal ene and BPO, is an

a&l?é‘g&sl <§él aﬁléjv%%é) ‘the following fornulation: - 2.5%
of BPO- - fGoid6f tadapdl edewa2srs; 0. 10% of di sodi um

EDTA, - é‘g&%bgftgly§§50|b?re§epgﬁ%ggb %Pygeﬂﬁj 2% and

gl ycol; al so, prefera i um

docusat e; Prg(iera@l%%l@fsspot]@&@né} A24;0L 41QO0%of wetting
sodi um acrylgyldipet.hyl t aurate copol ymer and
|sohexadecane and pol 4sor bate 80; - NaCH, in an anmount
suf fi cirentt 08 Sbt&i 4% pH progpenetrating agent; and

an agueous phase comprising a pH-independent

gelling agent.

According to one preferred mode, the preferred
pharmaceutical composition, comprising adapalene and
BPO, is an aqueous gel having the following
formulation:
- 2.5% of BPO;
- 0.1% of adapalene;
- 0.10% of disodium EDTA;
4.00% of glycerol;

4.00% of propylene glycol;
and also, preferably:
- 0.05% of sodium docusate;
- 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.

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
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such as sol ar, nedicational9 or occupational acne. The
acne may in partlcular be of mld to severe intensity
Wen2008F 908888 PCHEP2OOF/ 0572070 R ghd preferably- of The
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0 elnvenlonmay m niI stere as a 1.rs I ne
t PEERETE STAAd T 6 ﬁﬁegrtal% | 'ut @2 0FS ot heAPEpetiF] catter

t fedtinewrt s oifncbudieng Ebec5fadﬁlﬁkshtméh08 of natlapahgnethe

g%%%l%ftr@:t’?o%cc%déé‘%%éf’en% hSnS?QQ' 0%%0‘16%5&%’&&@; to

rkut oF ~cOmbi nat
a@@@ap@@@lén@nﬁfdBﬁ@fl@@@e§Y|KO§6§§l@Keaﬂo reduce not
only the nunber of 10 inflanmatory acne | esions but

al so the non-inflamatory acne | esions and to observe
an Fenpro\Rsieitl 9t theCopatteht©8 efi ridear 1e8rdiaiibno f ABFO

palerlsi at t oy sisynergi steégued f ecdt | snobsetvednullties of
pot tiation effect descr|q$qé|n t he exangle.
e

h
&P EEd SE8 TuhBor 6T 1 i DHES and | AOTRb! Lamaatory

pacmentagelohscuaed pat i @tesre| ear ) iapdoslemestc cunedthe

P %E%%%%Jgalg?§ﬁﬂlgg§ar)céﬁﬁig¥%§'ze Of Eg%entla ion or

superiority conbination at fixed doses
agapalrenetand offBRY kel atbeervécdt-he Heits vepotentiation

substances dakend ngi wirdual lanste 20 dig same desesca@sced
the combi nati on. Mdreover, the results of the

pBLERETat Pdn &FFdELSof 2PAe TBonblRat PERCEFTadapaPEnecured
apd tBRQtpr esented)i nahte aexanpl ecaredst ahtstheal | Yalmost

di fferent fron1 he results 25 tained for the actiyve
sUBStAAces ¥ak§h |ndSV|duaP% .qg¥%e EBHﬁfﬁgflgﬁ O€/ the
a@@m@u@@to@nofaadabakﬁhedaadsoﬂnBPédaP@lenas and of BPO,

P%fﬁa%qkéf%% %f%cgfve éﬂké§etﬁﬁgpe{n@1v1dually at

| ammat ory non-infl ammatory acne [ esions
PF@ﬁeﬁ@@pydoﬁﬁé PEdGEL 6RMPS Naft 1odast about 40%
preferably at |east about 50% and nore preferably the

reduction is_at | east t 60% Simlarly, if_is
Moreover, the resu ts O%Jthe potentiatigh e%fect of the

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

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.
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
from about 50% to 70%.

According to another aspect, the invention also relates

to a pharmaceutical assembly (product) comprising:



denonstrated in the exanple that the reduction of the
total lesions is fromabout 35%to 80% and preferably
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the invention also relates10to a pharnaceutica
assenbly (product) conprising: W 2008/ 006888
PCT/ EP2007/ @57207 fOnf}Riac€onfaiaditdepi math ngl@dst one

| east one compartment, the sakdacenhaianek beidithg closed
cl osed by ans of a closugg menber; and ii) a

phar maceut i O3l "E8MS0SiTt Pofr LEoTPR SEAG ST gﬁg%alene or

a pharddageuta caldhpraceeptahlee satdmpdetrtendn andcomprising
benzoyl perQxi descri be . ce

i nside the %éﬁ %lgéﬁpaﬁineﬁt.8?89$%§68g2 3?%2r %%?e%%able
in any suitablé fotierepfmayandspebrakbylbe Parpkede  as

formof a bellleiad Ubsv@ | aha &1 £38€: 185688, the said
sachet or a box. Preferably, the container conprises

two conpart FEAPSItMERtand each of these conpartments
conprises either conposition A or conposition B. The
closin nber may be . in the formof. a renovabl e
SCOEper N R TEY SRbvdl d't edPYof Tkt FIIF or A haplt My
2@ spspeecildlyl yeofirt hénd yigernc anfprd shage e bodyt ivexedat dar, a
tg%s%on%akg%n_%nga%h%%poqr i gul.ated on the body. It

may al so be’in the formof a neénber ensuring the
selective closure of the container, especially a

PEIRred ¥akvVe Ofe 2 GlaRRR:- 28mdheselosiig FBRDSEtMBYts,
be coupled to the container by 'screw ng.

y . .
APPEr nati Vel y 0Tt he- il | AT BEr WBERtPhe CXIYsiSRy  Sither
mesheo sand chhe eentanmpers ifaynt ake pl ace other than by
screwi ng, especially via a bayonet nmechanism 30 by
click-fastening, gripping, welding, bonding or
meEgeetd oatng avenbar The tlee mitclthek- fasthepitng' rfamovable

Parbipular freang any syskem ipvebvingsthepassipg of aap,
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.

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,
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
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
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rimor bead of material by elastic deformation of a
portion, especially of the closing nenber, followed by
wWQ@200800a38%1 t 0 the el astically unstressed posi t PGNEPR{007/057207

the said portion after thatrimor bead has been
passed. The contai ner may be at |east partly nmade of
t Rerreprast i c thateri BRY ExAfpl BSN6f OPREr nopl astic Werlude
20084PR6888 RETHER2Q0TAR5 %20 éncll material s that may
be mentioned include polypropyl ene and pol yet hyl ene.
Alternatively, the container is made of a non- 5
t hetmeplaadtied yviat ethial , cespechakl y ief ghass opfnetal non-
( I e r Ve -rj gi
5 alhetnebiEoran T ELE PR Poim TS Cbe B
a (tcgbelBettl-e. 10 The contai ner may conprise nmeans for
causing or facilitating the distribution of the
conmposition. By way of exanple, the container
hdVe FErdAtaste TRl I'9VS & B 4 I'arake the %Bﬂﬁ%@@%?oﬂallsr
CerRBcRUilily HesporRseckd arlh posit iove apressuretitnsi.de
the container, this positive pressure being caused by
el astic (or non-elastic) squeezing of the walls of
t Meecortaitreeime Al treaxnat t:vmpy,iseespweaml | yforherncaheing or
pr, t f it L e
G van 5y A5 ston oA & PF 20" n thS acaer oY
avsi oK, Qﬁﬂﬁﬂ%%ﬂI%bQﬁCQﬁﬂ@ﬂ&ﬁ$ﬂ@@mC@avet%@f@bmﬁélﬁewalls

MY, G sk Nefhai$iBs ASRaci @y @uc WM shbo®sonse to a
nechanlsn] or a nechanismwith a threaded stem or

L5 wPeR L& N8 iREF ST &, 1RRILER |f§qeca586Fé18f9r'n6\ﬂlr?g gositive
Stoirels st et h&bedjnrgectdzﬂnse!ﬁ t}dnﬁ S@.leds@;b@nl ngr 2hoduehaatic)

nmechani smis cr i at

306 575 108 T parerit e 2779 Go6 TSHERCh. FRERBNT ShYS1Y
f espadiiegdivd wchre@dume |£sr<d@1$@x| bed inntpat emtrm R 22 7271ick,
609 3% The %ﬁgﬁb@ that, diphbovs i ilsl'tl,%tnr Aesndden. still

i nvention limting its s

20 in the case of a stick, espec1al y 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.

25 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.

30 The example that follows 1llustrates +the invention

without limiting its scope.

EXAMPLES:

Example 1: Clinical study results

35 A clinical study for confirmation of efficacy was
performed for a topical gel combining adapalene +

benzoyl peroxide (BPO).
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clinical study for confirmation of efficacy was
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benzoyl peroxide (BPO. WD12008/ 006888
PCT/ EP2007/ 057207 12 This gel has the follow ng

f sl &9lomyexpressedlaying wepghtAestar wepghtyssed as
Adapaligne /0.010% wBerzeyl: peroxide 2.50% Copol ymer of

acryl am de & sodi um acryl oyl dinmethyltaurate 4.00%
Sodi um docusate 0.05% Di sodi um EDTA 0.10% d ycerol

4 n@0Y= 1Bokoxamer 124 0.20% Propyl ene glycol 4.00%0%
P%reinfzioﬁg \rg%tr%r ;48 100% 5 Protocol: The clinical study
was a

céntre, randonized, double-blind st udy in
pa&raiollegmegr citfpsacrbl avalleate tdwun oheraheeland t he

efdflgn%%@l)_(,l(gfautrlgl%eabove formul ation, in 10 conpari sops
its own individual active substances pl aced at

tﬁé’%’éﬂ%%’@éﬁé@tl@n gel s of the same fornula as tHRatd56f
t he shioxeeh ¢ombi nation (individual fornulae refenreds
tgﬂ "mgnads") and in conparison with the gel

el

&%pl acebo fornula): 15 adapal ene gel (0. 1‘%',00%
BE’@l@alam@Z 5%¢ and vehicle gel. Al the treatnment.20%

V\%F[?g?;e@ 1 ncg a day for 12 weeks, to 517 patj epts

ing f acne. 20 The nmain efflcacy crlterla

werel ftigel d@@ﬁéfe of success, defined as the pergertldge

of patients considered as being "clear", i.e. the
pati%nt Eqs no nore acne | esions (neither conedones
ne&ES; tory lesions), reflecting an

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.



25 inprovenent in the patient's clinical condition,
or "alnost clear" on the evaluation scale; the
w0 e@aoodsesr of the percentage of inflammatory BOIEP2007/057207
non-inflammatory | esions afiser 12 weeks of treatnent.
WD 2008/ 006888 PCT/ EP2007/ 057207 13 Results: The
results are presented in the table that follows. 5
ERkisgagy:in week 12 | TT* Adapal ene Adapal ene BPO 2. 5%
Vehrcre 0.1% + BPO 0. 1% al one al one (gel) 2.5% N=149
N=148 N=149 N=71 Degree of success (see 27.5% 15.5%
15h4%r@.s90 t sf iager @réxchrtegr éss tok thele eiaand oliedisan
5 percentages) Nunber of |nflannatory -62.8% -45. 7%

A2 (0L 27 OO0 |l act Anc

VA £ Noardha af
9. U700 JI1 . O7U I'CTOT UTTS \DCC | gul C L} I\IUIIUCI UI IIUII

151.2% -33. 3% - 36. 4% £i33cHh%n wedd apmEtTory | esi ons (see

figure 3) Total number, of. ;51 (%35 4% 13506%:31 0%,
|esions (see figure 1) Pogress of "the  Ilesions (as
medi an absol ut e nunbet-gf NHTBer?-of ¢mmhdﬁﬁam@ry 1 Xgel)
113.0 -13.0 -11.0 |[|e€gsieas Number of non{ -22.0 -17.0

116.0 -14.0 inflammdtory | esiqgns Total nunber of
140.0 -20. Q0 -27 -24 N=|1A%| ons N=148 N=149 N=71

Degree of success (see 27.5% 15.5% 15.4% 9.9

o

figure 4)

Progress of the
lesions (median

percentages)

o

-45.7

o

-43.6

o

Number of inflammatory | —62.8 -37.8

o

lesions (see figure 2)

o

Number of non- -51.2 -33.3

o

-36.4

o

-37.5

o

inflammatory lesions

(see figure 3)

Total number of -51.0

o

-35.4

o

-35.6

o

-31.0

o

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 indication selected for the treatment to Dbe

prescribed. The missing data are imputed by the last

10 observation (LOCEF method ** (Last Observation Carried

Forward) .
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patients random zed in a clinical test because they
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to be prescribed. The m sging data are inputed by the
| ast 10 observation (LOCF nmethod ** (Last Observation
Cdrrifed Hur war 83 1nWOr20081606888 PLF/ EPRDOYS05¢#g07ee  of

14ub-eker drhe A JRidyCcrdd ef I@eﬁeﬁﬁ@@t&ﬂythgegmse of ypes
success and progress as a percentage of the th

{ iies Le5R Fesi ONE t R&<FfxelOBBRDPRAt on #ds FBURE tho e
betasuatusbud@lIyu§9p96r0ﬁxiothhe1ﬁmm monads amddt ao the
th%h 125\ vehicle. 2) Wien the effect of the gel used as
vehlcle (\0 is subtracted fromthe effect of the

fixed conbination (C), the net clinical benefit of

“1@ fiad eqobinatien J1P &@ev)gels Mrégakﬂe}‘u%li%er{\%r is

the sumof the net «clinical benefits of each
tﬁ@ﬁtﬁéﬁﬁﬁ@uafr§@b§ﬂﬁhc@§feéﬁtePfsdHF?aéﬂﬁﬁﬁ-oFOWHénatlon
ve(laﬂ)ql &r@‘f@@ﬁ tronm the padapakeng (Ae aﬂﬂx&ﬁ’(kéﬁbmatlon

r respect.i v according to the equatio
LIS ol BRE Y sRRSRl ot crhd STt b oting Cnet
shﬁwnaqmﬂehﬁn&ﬂﬂun1@ﬁfeeth sifnathd hendietidenef stbssances

|0 fayour, rta%%l%%f QiTbi i ng v%‘i’?&’ﬁ% enge # %?O’ eWAD the
résults, in terms of degree of 20 success, that are
s@@@@ﬁdﬁﬂﬁo tlde addid i P Of &Glapabemechand BPEsPe8vsvely,

f%kcbq%l%@nan@%bogqu%Ql%%posed to 16% 15% and 10%
for adapal'ene, BPO and vehicle, respectively). In

tHFéV85§§-VPHé alldve equation shows
(28-10) >(16- 10)+(15 10), i.e. 18>11 which is true. 25

Simlarl the i.Ni al ene_+_ BPO
nEﬁEFIC§¥19ﬂjﬁbef%%ﬁem %él qpé?f?c%%§en51atlon effect
cadpaE|$®@ nett Podrieef litndi svi duat avact 1 vef stulbst agatesoandning
%;'3;1 ‘a'i% el“ %%@ aSy ] terga£8'§u be, r%‘i&“%é%‘s' %ft NEgree of
fhe' esions (reduction in
p§p§§@§§get@@t are superior to the addltlon 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.

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
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
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.
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potentiation effect of adapal ene and BPO together is
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observed for the conbinatiaf, as opposed to 35% for

adapal ene al one, 36% for BPO al one and 31% for the

vehicle, which is expressed as a net benefit of

efEbdaapaye @i:t Evihheathove ofgitdlel anthy-inFladdbhtory in ear

(35-31) +(36- ¢ . <0>4, wnich 1s true. WO

2868 E09688S PFER2g0 15 Exanpl e 2:

E\Talleuattlumy mfast hmmnlad |cnf1j anmat oty (h ear goedesh female

t was carried out with 45

gIIaere% %éj %%fﬂ%% EI}?% \%géks aged Bal b/c ByJlc

mT&fl@ Eﬂ@naEd‘e@/a wasiucarduded dysangilagle@rdpslaitcan ont ofOpl

20pl Tpaf q1BA k0l ved Joh aeeteng at 0. 01% The
treatment was administrated by single topical

appfi c&hee 6t ety rafiesolRed FANTPA atopical
10pR10EU-(ghoups Fktnd ancpblunanrd dissolved iih TRAA at

0..01%, + BPO (gr he treat nent o
B J SRS Tarsr ed Ty ht | arftit i D o o bt oR? i £hO1®
ear BRI ckmesipsats, T%hm@réO)lS The results are
en I i.gu

Edomn Ton BT o5 FOReated Repsath s Kby & Has nanet fon
Aﬁﬁ’@\}ala'liéﬂﬂl Wgthl\/ﬁalﬁ? $EMOFSETRA LU WS OPRA -al one vs
TPA +BPO (Dose bal anced) (Dose bal anced) Acetone TPA
0.01 % 26.80 3.35 TPA 0,01 + CD153 0,01 % (controle

2156 GESPISF. @rqﬁﬁ%ﬁ%%éﬁb%e Zf%/%%% babke 1g0g in
TRPARr@1 5%+-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 %-Adapal ene at

01 %23 40 2 01 12 7 TPA Q Q1 %¥Adnpnl ne at 01
0, 0, I
Y-BPO at 2, 5% 14.|100 2g31lgéhf= 8 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 of 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%

dose balanced effect

Adapalene alone

has

with a statistically significant

(0.042).

a low

anti-inflammatory

reducing the TPA-induced ear edema by 13%.

Variation of concentration

30 combination with adapalene.

of BPO

Therefore,

was

measured

effect,

in

combinations of




TPA 0, 01 %-Adapal ene at 0,1 %BPO at 5% 10. 00 2. 26
62.7 0.0015 TPA 0,01 %-Adapal ene at 0 1 %BPO at 10%

wQ@A 200800688903 59. 0 Concl usion: 20 After a singlBCT/@p200a)57207

10

application of the positivaé control CD0153 (0.01%
diluted in TPA solution, we observed a decrease of 92
UPEP t Ae ear°thi ckhessd BPO®at "2t5y, A0gRnde10% s a -1%
S|rie@1|ihtceant§ﬂlei mbhalmah@ém &ff esbiempeducdirdinely by 48%

TPA- | nduc ema r.espectively %o
A AT it & GCAPre P ERI T S (St Arddgd oa11y more
balfaicednef fteécin (BPOQ42) onAdapaloene )al«oren hasoaghowhe dose

antd fl or c ci R

R TBms oy v Vet aft SHE of oSN ea Rt ot BRgaraing
wﬁ@enéﬁﬁu@é@nﬁngr@@Pcd@bﬂ@@ﬁDon wi t h adapal ene.

Ther conby nad | %ér@zgsmggo%/ngqag%%lammator effect
PCT/ P2007/057207 16 BPO at 2.5% 5% and 10% wi t %
AQBSALERE HETH. FOO fBAGETSThESPPAT AAGEEd ear edemm

r espect i uedys by £48¥%0 xﬁﬁ/@ and 595%0} S@Bblaﬁ&bh%ﬁ tBoPOshow a
treat ment is statistica nore efficient than

AFGE (O1G0TS) “oven t hatgh the d6ee s 8t ect of the

| @hest gruulitss noplasw gnif | gattentegdr di syghetduestTiRA  anti-
al 0. 9 a e %

T TSR o7y o ot abt A hed "W Th BPO A ear” e
t ESrPeUddsesindweerpdses-of BPO wil | be used to

attenpt to show a 10 dose related effect for the

associ ation. These results show a potentia

synergistic anti- inflammtory effect of the

combi nation conpared to the conpounds singly applied.

WD 2008/ 006888 PCT/ EP2007/ 057207 17 dains 1. Use of
adapal ene or a pharmaceutically acceptable salt

thereof for the preparation of a 5 pharmaceutica
conmposition intended to be adnmi nistered in conbination

or in a concomtant



application with benzoyl peroxide to reduce the
nunber of acne lesions. 10 2. Use according to Caiml
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conbi nation conprising, in7a pharmaceutically
acceptable nedium (i) at |east one conpound chosen
from adapal ene and pharddteutically acceptable salts
15 thereof, and (i i) benzoyl peroxide. 3. Use

aﬁcordin to Clg or 2, 1in V\Anchthe acne | esions
are of J° @hd/ 8F RorR"q iF Sniat ot ¥y%€ce%able
4. Use sacmor dltrrgartemid ai o3, 1 nhwehi Clprtelmrraﬁdmtl ot a

f th fl £l t
acne | G RE L A Moast S0eN (a0%  pRarerany ate ) be

| east ablouini50%rand #or e:cgrrk@fr@rtamry 025 @t leeasenaboutant

60% ap@%c%%ﬁ%ﬁm Po:-ho }:grﬁécﬁ)lz b@réxﬂj@ V\@é Cl}etdl'ﬂl%e the
adapal ene_and the benzoyl peroxi de are present in the

phar me&&dPECalr fc 6p6siLESdR MiSn synergistic 30 amounts.
6 Use according to Cdaim2 to 5, in which the

arm eutl cal osition conprises 0.1% of
P Aapal U568 anc SRS bend6yl ortwt de. 135 FheEsin  the
accor dpﬁn@rmacmmewbld@omm@ﬁmrﬁ isnawhiiched t hembination

pharna%§®%F%%%B onpogﬁt'Q{Beih%r%%led@QC%QQ%/Ogggggptable

PCT/ EP accor |ng to o
d ai nsm2digny, j(A)whicchlephé phaemageuppeall chosen from
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a%plIe%s%o%%%gg&ygéytgnETa%qunR%§IEEOQanhlch the acne
lesions are of inflammatory and/or non-

inflammatory type.

4, Use according to Claim 3, 1in which the reduction
of the number of inflammatory and/or non-
inflammatory acne lesions 1s at least about 40%
preferably at least about 50% and more preferably
at least about 60%.

5. Use according to Claim 2 to 4, 1in which the
adapalene and the benzoyl peroxide are present in
the pharmaceutical composition in synergistic

amounts.

6. Use according to Claim 2 to 5, 1in which the
pharmaceutical composition comprises 0.1% of

adapalene and 2.5% of benzoyl peroxide.

7. Use according to one of Claims 2 to 6, in which

the pharmaceutical composition is a gel.



conpri sing benzoyl peroxide. 10 10. Use according to
Caim9, in which the adapal ene and the benzoyl
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and B in synergistic anpungs. 15 11. Use according to
CGaim9 or 10, in which conposition A conprises 0.1%
ofd -adapaenecanddiBemicsi Pren BicEApiises £Bo%of in which

benZOYEh@er@ﬁd*%ad@hﬂﬂ%aﬂfﬂ%dﬂﬁﬁgfﬂf&htChQnea@ipted for
Clainms 9 to conposi tions A and B are

. 1, 1
gel s. fé’.pl&é‘é g@@gﬁ&aﬁdopo one of Claims 9 to 12, in

whi ch corrposi tion A and conposition B are pr esent ed

'1r3<} 25, e | %rclg]r%kil.n% Kit, L4,;4se accopd QQaEH QALM saiq
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conpar Piemrsceach cadontainppagt ope ofs t ke ttwee form of a

phar”a%%%bb%ﬁklo%OAFQQﬁﬁ§!QﬁQﬂi f&éﬁaf@néB i88nded to be

according 'to aim1l conpri ses at
| east GRELd€Soci GPPBANGF2RREY V\DWl%npc?S| t FORSCALARGR B

B, in twapsepanhat ecpackagesriorniddl the sane

presentation. 16. Use according to one of Clains 9 to

15, in which the said pharnmaceutical conposition is
cadmfposiUsieorecdyrdintended Ctle ibbe Bppinedhinhamheor déapatene

VO 2008/,006888, PCT/ ER2007/ 057207 . A8 pequential | Ve ocent,

within“a time inter . ess® than 1 hour, with
conposirEis®rCBiVELY  Uselaccordipgs i ol one of2 0 @inds 9Bto in

16, ingwhieehyi B 1coRReSintisons A and B are adapted for
topical  application. 18. Use according to one of
Clains 3 to 17, in which the pharnaceuti cal
Canposivsicon dscdmtiengedtbor c1:Qnr educi ag t he,nunber ohich
I nfl amat L QLY 12608 | &si ans. o

prises 0.1% of adapalene and

composition B comprises 2.5% of benzoyl peroxide.

12. Use according to one of Claims 9 to 11, in which

compositions A and B are gels.

13. Use according to one of Claims 9 to 12, in which
composition A and composition B are presented in
the form of a kit.

14. Use according to Claim 13, 1in which the kit
comprises two isolated compartments each
containing one of the two pharmaceutical

compositions A or B.

15. Use according to Claim 13, 1in which the kit
comprises at least one association of the two
compositions A and B, in two separate packages in

the same presentation.

16. Use according to one of Claims 9 to 15, in which
the said pharmaceutical composition is composition

A, intended to be applied in any order or



19. Use according to one of Cains 3 to 17, in which
the pharmaceutical conposition is intended for
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act i on SSEeBERZAyYl per Bxi-@el 26 2110Ri t 1EBABFASI ngTat 1e5S

| east twencanperent siith aohidosti teempenent conpri sing
at | east adapal ene or a pharmaceutically acceptable

salt thereof, and - a second conponent conpri sing
beﬁzoyws@emmddhdiWQStQZQn@HmﬂuﬂlammyrDStngldi)im.which

cont ai 22h delii mting,at |gasy Ve CQHB?EEHE”%H NEopical

sai d contal ner being clos d by ans of "a cl os
menber 2radd c3¢10ini.) a pharnaceutlcal conposi tion
conprising adapal ene or a pharnaceutically acceptable
salt thereof and benzoyl perOX|de placed |nS|de t he
s4dicd C@ﬁﬁaﬁﬁmﬁﬁ ing td one of Claims 3 17, in which

the pharmaceutical composition 1s intended for

reducing the number of inflammatory acne lesions.

19.Use according to one of Claims 3 to 17, in which the
pharmaceutical composition is intended for
reducing the number of non-inflammatory acne

lesions.

20. Use of adapalene or a pharmaceutically acceptable
salt thereof as agent for potentiating the action

of benzoyl peroxide.

21. Kit comprising at least two components:
- a first component comprising at least adapalene
or a pharmaceutically acceptable salt thereof, and

- a second component comprising benzoyl peroxide.

22. Product comprising:

(1) a container delimiting at least one
compartment, the said container being closed
by means of a closing member; and

(ii) a pharmaceutical composition comprising
adapalene or a pharmaceutically acceptable
salt thereof and benzoyl peroxide, placed

inside the said compartment.



