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SE OF ADAMANTYL METHOXYDI PHENYL PROPENO C ACI D FOR THE
TREATMENT OF ACNE FI ELD OF THE | NVENTI ON The invention
waele®oen2isesl here relates to the use of a subst aPCEEP2006/062088

bel onging to the class of atypical retinoids for the
topi cal treatnent of acne. IiSACKGR(lJND OF THE | NVENTI ON
Acne is a nmultifunctional disorder which commonly
occurs during adol escence and whi ch sonetines heal s

usESEP RbARAAS| ¥ediekyPienal bRPrikesad@n! 0 thk "BedRtkyr oF AcNE
requires specific topical or systemc treatnments with

cheni cal substances such as benzoyl peroxide,
retinoids, antibiotics and anti-androgens.
Unfortunately sonme of these products can produce

FIR ' &rETHECNV/ENEIONMS reddeni ng, dryness of the skin
—and altergic reactio

ns. Furthernore, one of the

fun t al. probl in treati n ot sKi .
o <S8 TVVePoB B3t b feidlaiTe 166 o 393 St bdlonging
represents the natural_ physiol o?i cal barrier to the

to therlasssofatypical tatingids fphHieiepical keatmentpfiasag)
phar macol ogi cal effect, topical application is used by

BAGKGROUND iOfy TiHke INMENTEONr i nci pl e fornul ated in

oi ntments, creans or gels, used as vehicles. Lecithin,

a pheadhml izdi MuRifurisioRar! disdrder 'which dRthbmlyC @ctais during
cosnetic or phar maceut i cal prepar ations as the

adBesB&RPhnd Wﬂ?&ﬁ%%eﬁhe@%%ﬂs ggﬂ#t%'g&#)@él blut ﬁwc{r@ :Hr?]ltehocakes a

apart from being structural’, untti ona

orB B B S0 BT o SRR Bl o Homica
substances such as benzoyl peroxide, retinoids, antibiotics and anti-androgens.
Unfortunately some of these products can produce side-effects such as
reddening, dryness of the skin and allergic reactions. Furthermore, one of the
fundamental problems in treating acne and other skin diseases is crossing the
epidermal layer, which represents the natural physiological barrier to the ingress
of the drugs. Indeed to obtain a local pharmacological effect, topical application
is used by administering the active principle formulated in ointments, creams or
gels, used as vehicles.

Lecithin, a phospholipid of natural origin, is used in certain cosmetic or
pharmaceutical preparations as the principal component or as an emulsifier. Its
function, apart from being structural, can be functional in terms of carrying the
active principle into the skin. Indeed the chemical similarity between lecithin
(phosphatidyl choline) and the lipid components of the cell membranes

suggests that vehicles based on lecithin can be well tolerated by the body and
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(phosphati dyl choline) and the Iipid conponents of the
cell nmenbranes suggests that vehicles based on

wo e@oi1kosg3 can be wel |l tolerated by the body anPEr/EPive6/062088
same time increase the pharnacol ogi cal action
(Scartazzini and Luisi, 1988 J. Physiol. Chem 9 1,
823-833). The term "acne" (fromthe G eek akni:
ef fl orescence) describes the follicular Iesions which
appear during adol escence and which are |inked with

at $ebsameotimeaingrease ther phaimacalégicahadlione {Scartazzinizand Luisi,
extrenely common di sease which, to a vari abl e degree,

1988 {JePhgsioh CHoan.ret, @23-888h of adol escents, but only 10%
of these require nedical intervention and only 1% of
t hethat RS ClitdN AW N fdid
to lh?v%?’hAcne is{fﬂﬁfmgnﬁegﬁﬁ@%r ﬁgﬁﬁg@ctg ?]eéés%bes the
i | osebaceous. appar at us whi ¢ resents in various,. .

o e AE s RS T B0 ERER BngwBhi e inked with
scars. There are many clinical varieties regarding

sebgrpeeaa t%JPé’Q?t'%eOfoﬁoﬁ\@géf‘eﬁ-ndit li$H @t iexiremale common
nost conmon formis juvenile acne which appears at

dispabe mhichyrid a earidble slegras | dffeciapproxonately 90 %uofdaddiescents,
age of 25, even though it can appear later, recur and

buf BEIYE$6%2bf ﬂfes%orétgﬁésm@ﬁiow&\téKfeaﬁbﬁgarﬁi oAly 19969 the latter
Invest. Dermatol. 73, 395-401). Onset is generally

po?é‘eéiir‘ﬂ@al?&Sgl%gﬂgso\glﬁicﬂeé’ré:gﬁ’lfﬁ%ﬁ‘ﬁong\%g typical skin

Ions:” C es, papul es, nodules and cysts. The

O 80 58 1 B FR Ul SR o el Pl dfls SHRERRY which

cl osed and "bl ackheads" when the follicular orifice
pregeaksin afiopsyaysqd astcomadangs, pustules, nodules, cysts and scars.

There are many clinical varieties regarding appearance, course, age on onset
and location. The most common form is juvenile acne which appears at puberty
and resolves itself spontaneously around the age of 25, even though it can
appear later, recur and regress after 30 years of age (Kraning et al. 1979 J.
Invest. Dermatol. 73, 395-401).

Onset is generally during the age of development with typical skin
lesions: comedones, papules, nodules and cysts. The comedones are follicles
swollen with sebum, commonly called “whiteheads”, when the follicular orifice is
closed and “blackheads” when the follicular orifice opens; they are distributed
with greater frequency around the nose and on it, on the forehead, around and
in the ears and finally on the chin. The papules are the inflammatory
complication of the comedo and appear as reddened raised areas of various

sizes. They last a few days and disappear without trace. Pustules are yellowish-
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with greater frequency around the nose and on it, on
the forehead, around and in the ears and finally on
WO b@oatesss The papul es are the inflammatory  PCI/EP2006/062088
conplication of the comedo and appear as reddened
rai sed areas of various sizgs. They | ast a few days
and di sappear w thout trace: Pustules are
yel | owi shcol oured | esions, hem spherical in shape and
pus-filled, which surnmount the papules. They |ast two
colpyrach lesiontaykemisphedcalein shapeh@ndupys-iidedyi whichcawmount the
formation. Nodules are large solid formations, often
papalesf Theyolapt ¢we utoe thrpe odaysecinldy veided nfd éhamalutgidle with scab
infiltrate. Cysts are large raised areas filled wth

forRiationY NYd R8s né#él _@g;et h@id OprhhatiBhs C *bﬂe%gﬁiaﬁhfur‘ 98 ag%‘é}ure,

for weeks and unli t he ot her acne | esi S can ea

turn.intQ s ese.hei t r ent. . .
prohicBd Bl Ao dEHTmatold AR e oIS AR PR Risaggreas filed with
sonetimes_di sfiguring. The main patho enig@factors )
pus.nYRIYRaNTUA 19 e doucih whisl damain UGP“%'%Q@ rewegks and unlike

sebaceous hypersecretion; 2) follicular
thehgther kaonat lesions &n leasile tural intw Isoaiss dhésa befng the permanent
follicles; 4) the onset of an inflammtory process.

cofsgyuURALES \OF Bbn@ WhicHP e ifesimétR arrPydmelimestdisfiguring.
controls and this factor seened to be correlated wth

t he i t ; I ; ;
LooTRR . ookl peRts 10,8816, 8 EMipidenesis o acne
t he andr

coptrolled b en 0r MONES roduced by .
aret ) (BbaREpd iypersaERlth, 2halByar DaReRSiE) 2 hacterial
Testosterone_ influences the proliferative activity of
colppisalien of thablliples: 4) théhpasetiaf an inflapmateryprogess-hi gh
affinity for these hornones and al so has the enzyne
Subjerts avdiiciagne, secpibineorefl sebuwethamdhée esantstis ramde thist factor
its biological
seemed to be correlated with the severity of the acne. The development and
secretory activity of the sebaceous glands is controlled by the androgenous
hormones, produced by the testicle, by the ovary and by the adrenal glands.
Testosterone influences the proliferative activity of the sebaceous gland,
which has receptors with a high affinity for these hormones and also has the
enzyme 5-a-reductase, capable of converting testosterone into its biological
active fraction, dihydrotestosterone. The hormonal factors are involved in the
cyclical flare-ups of acne during the premenstrual phase in women.
Follicular hyperkeratosis is a fundamental event for the development of
the acne lesions and is due in part to the increased proliferation of the

epidermis and partly to the delayed detachment of the corneocytes. The result

is a thickening of the follicular wall obstructing the exit of the sebum, which then
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active fraction, dihydrotestosterone. The hornonal

factors are involved in the cyclical flare-ups of acne
waleongesshe prenmenstrual phase in wonen. Fol | i BCI/EP2006/062088

hyper keratosis is a fundanental event for the

devel opment of the acne Ieshons and is due in part to

the increased proliferation'of the epiderms and

partly to the del ayed detachnment of the coneocytes.

The result is a thickening of the follicular wal
stagnstasuandnigrmaeceredongs. t Hader ithege wanditions diopiamibacierium

and forns conedones. Under these conditions
AcRes\paroahbeibis bastefians sendstadewslopiandorcpilifaraie (Stralss et

to develop and to proliferate (Strauss et al., 1974 J.

al.) 9Py RGeS Mgl 6325532305 HALFS oflal2/1983198Am - Acad.
Am Acad. Dermatol. 8, 200-203?, producing free fatty

effiefl &: 10hy 2Dl FucTRS TR w0 ai ppmeciggentc

is due to the passage of biologically active

capafility Sticadating e HB’%HPPJ%B%%L@"G‘bﬁt'"ﬂ%ﬂwoﬂﬁ idue to the
The treatnents avail abl e can be divided into

passagst of pidlagically beliveesibstances frione dhenpilosebhdcaoisyduct to the
relate to cell reconstruction and anti bacterial action

defrRigPeThé v dleatméhs ta\RiilabRUt ¢sh Shé aldpades MR eReratblytibe and
severity of the disorder. Medicines for topical use

ba@%go%ﬁﬁ Qrdfrhehts if'e@%'gufglé’cb tﬁgg&f ?é@orfg‘?@%ﬁgﬁfarﬂ‘:?ﬁtibacterial

nost conmon cr are those base enzoy
eroxi de,. which dries out the spots and bl ocks
ac"%@ép%fﬁ‘.'el)f‘here are three kinds of topical treatnent
for_acne avail able today. These are based on different
nechB@i ¥esapauticc siraiegiestdepangs onc dhe deaverite afgéhn isorder.

Medicines for topical use are preferred for medium or moderate forms of acne.
The most common creams are those based on benzoyl peroxide, which dries
out the spots and blocks infection.

There are three kinds of topical treatment for acne available today. These
are based on different mechanisms of action; retinoids, comedolytic agents,
which slow down the process of desquamation in order to reduce the number of
comedones and microcomedones; antibiotics, with bactericidal activity which
act by directly killing the forms of P. acnes, also having a slight indirect effect on
comedogenesis; combined therapy, using both retinoids and topical antibiotics,
for patients who suffer from severe forms of acne, with comedonic and
inflammatory lesions at the same time.

For not particularly serious acne phenomena Retin-A, also known as

tretinoin, is an anticomedonic agent which is applied directly to the skin. Its



whi ch sl ow down the process of desquamation in order
to reduce the nunber of conedones and m croconedones;

W@ pioh22883 cs, with bactericidal activity whi chPGEP1996/062088
directly killing the fornms of P. acnes, also having a
slight indirect effect on cgnmedogenesis; conbi ned
t herapy, using both retinoids and topical antibiotics,
for patients who suffer fromsevere forns of acne,
wi th conmedonic and inflammatory | esions at the sane

actiomen the forno of pdetior or sréamsisrkeratolyticn bephiaastosemthe normal
Retin-A, also known as tretinoin, is an anticonedonic

pratgest ofvhkerhtin s forprtioad addr mwents otHehefomkiation of comedones
I[tsaction, in the formof a lotion or cream is

(bl&&¢rRlgAkytic, i.e. it restores the normal process of

ratln forrmtlon and prevents the formati on of

Fi aRasPaEny ﬂa%&%iﬁ%ﬁfe@%é B b uiFTEPRMY 1B is

evol vi ng. The_| at est generatl on,of therapeutic
5 corgipnily s¥alvingwThe dateghoenaration oé thespperic, 'U?LO"S now available

Tazarotene, a synthetic product which interacts
aresthedofiowiaigt y with the receptors of vitamin A As well
as on acne, it is effective in the treatnent of

1. PeYarGtehg; 2. syWtAbic Cpriudt haRichr aetefssls abpadificdilyV avith the
results in European studies and is characterised by a

8@&0?@8@&%&& Ad ‘%el?&é 'oﬂge?cr*eotlt}‘is & ir? lf’rﬂ@#re@f?ﬁent of

keratinising; 1t 1s in tact SO used I n cases
cut aneous hyper pi gnentati on (G aupe et al., 1996,
S8y, 20-35); and

10 2. Azelaic acid has produced alternative results in European studies and is
characterised by a broad spectrum of dual action, both antimicrobial and
keratinising; it is in fact also used in cases of cutaneous hyperpigmentation
(Graupe et al., 1996, Cutis 57, 20-35); and

3. Adapalene, a derivative of naphthoic acid with retinoidal activity. This is a

15 modulator of cell differentiation with a keratinising effect, which is effective
and less irritating than retinoic acid. It is marketed under the name Differin®
and is used for the topical treatment of acne vulgaris, where comedones,
papules and pustules predominate.

The international patent application WO03/011808 describes a new class

20 of compounds defined as atypical retinoid acids which are described as having

anti-tumoral use. The compounds described in this application include

adamantyl methoxydiphenyl propenoic acid (ST1898).



3. Adapal ene, a derivative of naphthoic acid wth
retinoidal activity. This is a nodul ator of cell
walpdobae28s3 i ation with a keratinising effect, WG TRP1086/062088
effective and less irritating than retinoic acid. It
is marketed under the nane Differin(r) and is used for
the topical treatnent of acne vulgaris, where
comedones, papul es and pustul es predom nate. The
i nternational patent application W003/01 1808
descri bes a new cl ass of conpounds defined as atypica
retinoid acids which are described as havi ng
anti-tunoral use. The compounds described in this
application include adamantyl nethoxydi phenyl

DEYERETON 68 THE INVEREIORESCRI PTI ON OF THE | NVENTI ON
— The maln obj ect of the pre

sent invention relates to

t hecgdi scovery. . 10 i_phenyl, prepenaoic
ac B ab8knokieRLRL AEHRreY n{BOIE KR N o"%’rsoef%rv that
a reference for this disease, This conedoly
5 ad%‘?f‘% metpgxydiehenyl pEopenaqic agid bee apli-acne %FB%’EM%"Q? animal
definite structural references on substances bel ongi ng
made! used aamerefdrentce for thisadisedsedanmant yl di phenylic
derivatives of propenoic acid). The main object of the

pr evRist cornu@olyii® Activity keuRl AdEDE erasenoduddathetabsence of
nmet hoxydi phenyl propenoic acid for the preparation of

deﬁrg@ QLrUBt‘Ex?éF I‘e‘?@r]eneé W%Bé@ﬂ&é’%‘%%\ﬁ?fb rﬁgo) fo ttﬂ@' Sthe EHemical

e treatnent acne
The hem cal. éﬂghe& s of this

clo§g (st EcRben 'f%@%”‘{arﬁ"'?ﬁé’ PraRsTOlG 3

10 The main object of the present invention is therefore the use of
adamantyl methoxydiphenyl propenoic acid for the preparation of a
pharmaceutical or cosmetic compound for topical use for the treatment of acne.

The formula of this compound is as follows:

15

The chemical synthesis of this compound is described in the international
20 patent application WO03/011808 (see in particular example 20).
Another object of the present invention is also a pharmaceutical or

cosmetic composition for topical treatment of acne containing adamantyl
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pat ent application WO03/01 1808 (see in particular
exanpl e 20). Anot her object of the present invention
WO 2008132885 phar maceuti cal or cosnetic conposi t PONEP2N6/062088
topical treatnment of acne containing
adamant yl met hoxydi phenyl ?penoic acid, as the active
i ngredient, together with other excipients and/ or
pharnaceutically accept abl e vehicles. The term
"pharmaceutical |y acceptabl e neans approved by the
mepihexyidinhgnyk ProREnDi® @eith ,assthe astiver ingoadiest tegatr@s)wrtropther
ani mal use and nore particularly human use. Exanpl es
excipiehteeand/ox phamadsutieally agtaptable, vehiglésse, sucrose,
gelatin, amde, stearates, nonostearates, palmtates,

gl Y‘?ﬁéogern’f"at‘;ﬁ'fam%tcaﬁﬂéﬁllgo Cfio%ﬁﬂgablé”h%éﬁﬁé' Bppfoved by the

buffered agents such as ehydrogenate

PRI, (R UroRRRRG BN & i SilesT 1 ap oo ot grore

[ nm ngton' s Pharmaceuti cal Sciences" by E. Martin.
paﬁﬁ@'%'&rﬁ%&@@ M8® of the present invention can be

formulated in the formof cream ointnent, gel, foam
spr Byamplast obrihese axcipieniedanee| gluseseyaactose, shiceose, gelatin,
conposition of the present invention is preferably in

amid, $tearatedDhfondseiparisl odimaake! 'eIrbIQHNélértbmanol lipids,
present invention is a | ecithin ge such as

on SRR oFHKS Bl M D doiidont ff?.*%&“a"e or
amy R R a5 BLUAPESS of RBRST?5: (puri ty oreater than 929).

Other examples of excipients or vehicles are described in “Remington’s
Pharmaceutical Sciences” by E. Martin.

The composition of the present invention can be formulated in the form of
cream, ointment, gel, foam, spray solution or sustained-release patches. The
composition of the present invention is preferably in gel form.

More preferably the composition of the present invention is a lecithin gel,

0™, which is a purified soya lecithin, i.e. a

such as for example Epikuron 20
waxy phosphatidyl choline purified from soya seeds by column chromatography
for use in the pharmaceutical industry (purity greater than 92%).

The quantity of active principle present in the composition of the present
invention can easily be calculated on the basis of the examples reported in the
present patent application and of subsequent clinical trials. The composition of

the present invention preferably contains 0.1 mg of active principle per 100 mg

of lecithin gel.
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The quantity of active principle present in the
conposition of the present invention can easily be
w@20o6122882d on the basis of the exanpl es reporRPE&UEPI906/062088
the present patent application and of subsequent
clinical trials. The comoshti on of the present
invention preferably contains 0.1 ng of active
principle per 100 ng of lecithin gel.The invention is
illustrated by the foll ow ng exanpl es which are not
| i n¥hatinventidgn isdllusitaied diy tihe followingi examplescwihich @xe not
OF THE DRAW NG Figure 1 shows the effects topical
limitathas oFthe stopk P8 AReqfionnul ati on 1) on the skin of
rhino mce. This treatnent had a very marked effect on

DESTRIFHION OFTTHE BRAWINEPEr . di nensions and hor ny
m

seudoconedones, as well as on

O R A AR i £ o

eplderms ared wwth the untreated m
on afhgoS‘ﬁar% E*U'I‘%rmveclT&h? tr(e,q)tme%p@gvgrvqmemgmqq S?fe?th@" the
treated rhino mce manifested a defect in the
redumtiageninc preas euniibarne dislensioos| i ahéd, harngh contehtedf the
the complete I oss of the hair by the sixth week of

utricufipsdidoddiRedEvs, eIl ab éﬂﬂethéorn@)ﬁbhcﬂdgy of the sebaceous
utriculi/ pseudocorredones (Cin Fig. 1) ch

glah@@rﬁrguﬁfﬁt Sé’ceﬂﬁ&' GreChtrépie (ﬁﬁgﬁg%‘ﬁ u%&gtrﬂbgﬂ)g%"f‘;tlk&a of the

rtot retentional acne

enigey BB Copiaed Wih FooLfosten3tice MadasB P Siany Siear (A)

presence of cysts in the deep portion of the derms _
Moreover the skin of the treated rhino mice manifested a defect in the catagenic

phase of the hair follicle, which involved the complete loss of the hair by the
sixth week of Ilfe and the development of the so-called
utriculi/pseudocomedones (C in Fig. 1), which represented models of open
comedones histologically similar to the “retentional” acne lesions. The skin of
rhino mice was also characterised by atrophy of the sebaceous glands (arrows
in Fig. 1) and by the presence of cysts in the deep portion of the dermis
(asterisk in Fig. 1 only partly visible as the images only show the most
superficial portion of the skin).

EXAMPLES

Example 1. Preparation and Characterisation of the Organogels

The following were used for the subsequent preparations lecithin, soya
seed extract (Epikuron 200 TM), isopropyl palmitate, ascorbic acid, ammonium

molybdate, iodine crystals, tetramethylammonium phosphate, decolourising
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(asterisk in Fig. 1 only partly visible as the images
only show the nost superficial portion of the skin).
WEXAWVPLES Exanpl e 1. Preparati on and Char act er PGHEP29N6/062088
of the Organogels The follow ng were used for the
subsequent preparations |ec|thin, soya seed extract
(Epi kuron 200 (tm), i soproByI pal mtate, ascorbic
aci d, anmoni um nol ybdat e, iodine crystals,
t et ramet hyl ammoni um phosphat e, decol ouri si ngcarbon and
carbodi and sediyor dgbydroges mhwisphalen ladgiditiasm chinrotaray, snethylene
nmet hyl ene chl ori de, nethanol, ethanol,
chigride} hméthahph osihdgeol, Difstdthasdiphoxiigu¢DMSOP| and can cdqueous
ammni a (30% . The reference |ipid POPC
sollioR 8 Sirirfitia{3g¥50Y! - sn- gl ycer o- S phosphat i dy |
choline) was acquired from Avanti Pol ar Li pids

Ca d use ' t__fur rificati The .

bor 108 TerePatibe e PRRGT KRty o RSk e ocs P gsenatiay

acid (ST1898) was synthesised and purified b )
ohalngnbrs AoaRELFa AAE) PEBT LinEBoAGATAGH) lchygednathout

| ecithin solution was prepared by dissolving lecithin
further ipsidficatipn. palmitate (1 PP), by nagnetic agitation at

40-50 0C, in a few mnutes or a few hours dependi ng on

t heTRET eRivegpritkipgdt afamaiftylt hindthdrydiphenyl propenoic acid

solvent-lecithin system produced a gel follow ng the

i y L wat I

(SEASIE S QiR 3B anfafiiod by Siolel Féu (S5RELE, Rome)

expr as he ati o betwee
he water and the
Geﬁ preparation me?hocp

The lecithin solution was prepared by dissolving lecithin in isopropyl

palmitate (IPP), by magnetic agitation at 40-50 °C, in a few minutes or a few
hours depending on the percentage weight of lecithin. Every solvent-lecithin
system produced a gel following the addition of a small quantity of water,
generally expressed as wy_ indicating the molar ratio between the water and the

lecithin, according to equation 1:

, __[H,0]
0~ . .
[lecithin] Eq. 1

The gel was formed when the water was completely dispersed in the
organic phase, a phenomenon generally dependent on the concentration of
lecithin, on the magnetic agitation and of the nature of the solvent used. Under
the conditions used in this study, the gelification of the lecithin/IPP solution took
place at intervals of time which ranged from a few seconds to a few minutes.

Example 2. Preparation of the Composition of ST1898 — Formulation 1
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l ecithin, according to equation 1: [H2ZQ W =

[lecithin] Eq. 1 The gel was fornmed when the water was
w@ovphzased y di spersed in the organi c phase, a PCT/EP2006/062088

phenonenon generally dependent on the concentration of

| ecithin, on the magnetic [tation and of the nature

of the solvent used. Under e conditions used in this

study, the gelification of the lecithin/IPP solution

t ook pl ace at |ntervals of time which ranged froma
Prapasatic : 189 Nulaieds theeGelhase. Prepar at i on

of the Corrp05| tion of ST1898 - Fornul ati on

1Pr Ehear adquiredoamidumtS Ta8 BT BA8Mandt €pikurbhe208! Iddithihe were

The required anmounts of ST1898 and Epi kuron 200

diss8velh '?PP’E(SQW@QBS@'1“)§dlebﬂhlhpﬁ%sm%§ gfég e@vihﬁ%é lKbRition
47% | PP 52.9% eawngthe sol ution un maghet | c

un@&sé'%bugf%ﬁg ta{‘(grkfcﬁ{otﬁg ess a%’w&ofrgﬁ%gﬁg)lést% dissolution (2-12

concentratl on of lecit a tenperature 60-7Q .
hoyys, dgpending ofd &%ﬁ?gtraﬁ'c;rtpﬁepwyn) i?éasfsmP@ﬁ@tUWP?m'm C.
were measured gravinetrically. For practical reasons
(coAjl ¢he domponenispnindduding dheigpolivenivaPR)sefere troeasured
prepare a solution of lecithin/IPP and then dissol ve

gravirfettically. W émpidttisalofe@bhs (@M?Rate @goldforesf tHy arug)apwas
t he am)unt of water necessary tor geI i fication was

us@fﬁf’&ﬁ Cﬁoé‘éla’u&'ﬁbfmhﬂ{/ﬁilf%aq R the e Miﬂ this
COVET um nium 1 ol I ven t ep Ot osensi ti

orgamcg hp a'rseetI °|y ‘afte? | h|s §t% énar\rq'gunth of water necessary for

gelification was added. The container was protected from light by being covered
in aluminium foil, given the photosensitivity of the retinoid. In the cases in which
the solution did not become homogeneous immediately, it was gently irradiated.
The volume of water, added using a Hamilton microsyringe, was calculated in

accordance with equation 2:

m
Vi,o(mL) = —2220-2 zoz(g) x18xw, Eq.2

Where VH2o represents the volume of water to be added (in ml), mgpygo is the

quantity of Epikuron 200 lecithin (in g) and wy is the desired molar ratio of water
and lecithin (see eq. 1).

Example 3. Analytical Procedures

UV-Vis analysis

UV-Vis spectrophotometry was used to characterise the retinoid ST1898

quantitatively both dissolved in the solvent DMSO and incorporated in the
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the solution did not beconme honpbgeneous i mmedi ately,
it was gently irradi ated. The vol une of water, added
W@ 2006g2288Ham | t on m crosyringe, was cal cul at edPCTEP2006/062088
accordance with equation 2 : VHQ(nL) =nEP200(g) X SxW)
o 760 _Eq. 2_ Where V O represents the vol unme of
water to be added (in m), p2oo is the quantity of
Epi kuron 200 lecithin (in g) and W) is the desired
nolar ratio of water and lecithin (see eq.
lecithiaiPPe gl mhabe: i using Paocielle earray/- vpectmmcat@meter (Agilent
UV-Vi s spectrophotonetry was used to characterise the

HP845RAY Witls LRSS Iudivandfi 2 aim,ualing Hodrh qlistotwesttesn Trdrssferring
sol vent DMSO and incorporated in thelecithin/lIPP gel

theO ﬁo éﬁé&ﬂaffhr@ ﬁ‘éereﬁhbﬂysﬁggé P ML R BReSeqlifed 'r§‘§Fn§ the

wth & resolution nm usi ng Taem quart

terﬁé%f?hﬁ?ia# 0B et (6 TRR ISy BE MOt Rowes by

tenperature (approx.,600C), given the high viscosity
COQangttﬁé’aﬁﬁ’t%H'tltﬁga“ﬁHSF%\Ned by cooling to carry out the
anal ysis. HPLC anal ysis The HPLC anal ysis of retinoid
HPEC 89aysist h di ssol ved in DMBO and incorporated in the
gel phase, was carried out with HPLC HP1050 appar at us

( AgThe 'HPLCPanalySiedofrétincid $F 1898 dogtl@listohayd eSO and

and HP Chenftstation software. The procedure for the
incBHGBtaldPIN e §OPbNSds Whs CBRidY BEt WIMOLBEE HP1050 apparatus
(Agilent), provided with a UV-Vis diode array detector and HP ChemStation

software. The procedure for the quantitative analysis of the drug involves

isocratic elution (methanol/water, in the volume ratio 80/20, with 0.2% of TFA)

on a Reverse Phase Nucleosyl C18 column, 3 z m (particle dimensions), 125 x

4 mm; flow 1.5 ml/min; injected volume equal to 5 x| (under these conditions a

stationary pressure of approx. 140 bar was recorded). Detection was by
spectrophotometry, using absorbance (330 nm). Typical conditions are the
injection of 5 x| of solutions of ST1898 in DMSO. The retention time observed
was equal to approx. 8 minutes.

The analysis of drug ST1898 incorporated in the lecithin/IPP gel phase
required preliminary dilution with chloroform to reduce the viscosity of the
matrix, so that it could be injected into the chromatography column. In the
maximum solubility determination phase, centrifugation was used before taking

the sample of gel to be analysed. The elution conditions were similar to those
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isocratic elution (nethanol/water, in the volune ratio

80/ 20, with 0.2% of TFA) on a Reverse Phase Nucl eosyl
wW@1®oazdsedm, 3 m (particle dinensions), 125 x BCTHEP2006/062088

flow 1.5 m/mn; injected volunme equal to 5 m\ (under

these conditions a station pressure of approx. 140

bar was recorded). Detection was by spectrophotonetry,

usi ng absorbance (330 nm. Typical conditions are the

injection of 5m\ of solutions of ST1898 in DMSO The
repasteghtabonet emen olf sthev eluenis flewuavas: @ptippisesk. agording to the

m nutes. The analysis of drug ST1898 incorporated in
codenttationtdiiledithi?P(egg): 1B asningqui red prel i m nary

dilution with chloroformto reduce the viscosity of

theTmEél' ¥on iﬂoﬁ@f’ﬂro{/iﬂelegfditrgtggeiri;'(é&t%‘ﬁt B gridhs 9.92% wiw in

chr onat ogr aphy col umm. maxi mum sol ubi it

etermpatio nt 1405 ugat i.o S bef _
orgRBRE bf R P00 Tpof iR 425k ik bR s 0GR 3 UBFEo = 9
conditions were simlar to thosereported above even if
suifably d|lytedtin chiarPiRE®- opt i mi sed according to the
concentration of lecithin (e.g.: 1.5 m/mn.). Typical
Quaotitsitive determioatiatevaftiiL € ivdth détectiorn by sbeSiTafBagindetPyo

w w in organogel of Epikuron 200 |ecithin 42%w w
( apPhexandPsisMvasn chifidd( \wat =with EPLCaRIppatitLhyt @stém Gold,

chloroform Quantitative determ nation via HPLC with

Beeﬁ’rﬁé?ﬁgd;%vimédS\Pﬁ?hgﬁ]érfr'ﬁéﬂ‘iﬂlﬂerté{ct?@ﬁ ﬁl“@ié%ﬁfg%» X@S= 475 nm),

carri out Wi _tI C apparat us_ stem
s on BRNEAS A o liPFE T4 B VA G LFFER) on
. . . 0
a gg;alhsgﬂgrlmésv\éa Ei%hfoghgrqoﬁc&molhzriﬁr{,%g r%/ gp%’rtic\:linetd?mghézlc{?ls f, 125
x 4 mm; flow 1.0 ml/min.; volume injected equal to 10 zl. Typical conditions

involved the injection of 10 u | of solution of ST1898 in THF. The retention time

observed was equal to approx. 16.5 minutes.

Example 4. Comedolytic Action of ST1898 (Formulation 1) on Epidermal

Pseudocomedones in Rhino Mice.

Animal model used in the study

The rhino mouse (hr'"hr™) is an allele of the hairless mouse and is an
experimental animal model for non-inflammatory acne. In this animal, after the
first coat of hair, a fault in the catagen phase results in a premature and
irreversible hair loss at the age of 4 weeks. The follicle fails to reconstruct itself.
Instead, the lower part of the original follicular unit develops into horn-producing
cysts which become permanently situated in the deep dermis and enlarge as

the animal ages. Meanwhile, the original pilary canals (upper part of the original
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a Reverse Phase Lichrosher 100 C 18 colum, 5 m
(particle dinensions), 125 x 4 mm flow 1.0 m/mn.;

W doaie2sshj ect ed equal to 10// 1. Typical condP@T/BP2906/062088
i nvol ved the injection of 10 m\ of solution of ST1898
in THF. The retention tine served was equal to
approx. 16.5 m nutes. Exanple 4. Conedol vtic Action of
ST1898 (Formul ation 1) on Epi dermal Pseudoconedones in
Rhino M ce- Aninmal nodel used in the study The rhino

folliaplareunib)r tramsfonm jistoaampulliéoren cavitine arautricelssTheses gtriowt are
is an experinental animl nodel for non-inflanmtory

fillext neith | orhipi selisniamd seblheraridrbgressivetatertdrgeaidue & the
fault in the catagen phase results in a premature and

' I LilatihRS ofiy;
prdfc{)ulbﬁaﬁ a?idob_@fﬁ‘tﬁbfatlbﬂ Sf Rbrry maA&%al O Higto Ig, Trt#%?e resemble

icle fails to reconstruct 1tself. 1nstead,

Ll o rt_of the original follicular uni vel Ops, ...
tyeihY kbl drtrls Ao BE caiédknB: Alwtleh JHRL AP ot visivle
situated in the deep derm s and enl arge as the ani nal )
to Hg%é‘.akﬁﬂa‘?%iapg, Cﬁ‘rhé‘oérh%ﬁﬁﬁ?e%ﬁq 2Ly beiweaen tbgrfﬂgers. As in

part of the originalfollicular unit) transforminto
husnapadnief tharselzadeous glandsuprogeessivelysbeerk asithe utriculiferm and
filled with horny cells and sebum and progressively

enl@fgar Bifafy ethk OsKimh ©f @ Ghigbi MBuse %p@éé%b%hg nar®f redundant,
horny material. Hi stologically, they resenble typical

dué %eé‘?@'ta%\i}fliicgcélﬁéﬁb hﬁéris‘?”sl' h%FefSF&TBtﬂg”Qén dfb%}ﬁglgf‘hin{) ke is

are n le to the nake eye and can no
cnggsad b ine iriRidnt B OSVEE ronTad intuBEByRE %one of the
utriculi formand enlarge. Finally, the skin of the

origingh dolieniae wptse akhessa gie n@s@lﬁgig@{yuﬁaai,lﬁr, to retentional acne

lesions, i. e. microcomedones. Rhino mice have, therefore, been used over the
last 30 years in in vivo protocols aimed at testing the comedolytic activity of new
drugs, topically and to a lesser extent sistemically administered, for the
treatment of acne.

Comedolytic effects of various anti-acne agents, in particular retinoids
administered topically, on the rhino mouse skin were first reported in the '70
using qualitative histological methods which showed: 1) the transformation of
part of the utriculi/comedones in short, narrow, non-hyperplastic pilary canals
with well-developed sebaceous glands, 2) the complete involution of part of the
utriculi, leaving long stretches of normal appearing epidermis, 3) an increase in
epidermal thickness, 4) no effect on the deep dermal cysts. These modifications
begin to appear after 1 week of topical treatment with retinoids (e. g. all-trans-

retinoic acid or adpalene) and reach a maximum after 3 weeks.
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due to a paucity of elastic fibers. Therefore, the

skin of adult rhino mce is characterized by the
W@Reo6a2d883 t hat are derived fromthe infundi bul BET/EP2966/062088

of the original follicular units. These are

histologically simlar to r@fentional acne lesions, i.

e. m croconedones. Rhino m ce have, therefore, been

used over the last 30 years in in vivo protocols ained

at testing the conmedol ytic activity of new drugs,

t 0Bl pagsentaithe npost wi uses tteanniguetisntheasergening of topical

adm ni stered, for the treatnent of acne. Conedol ytic
combtelytis agenisafor evaluatibn aadmeagieoirent obfitheir domediclytic activity

retinoids adm nistered topically, on the rhino nouse

is ﬁ&érﬁ.tﬁﬁ%}d@r@?ﬁgﬁgﬁIsgﬁwsfsh@r rhifth ARG Skidlsebbhy from a

Isto showed: 1) the

tr or i f.part of . th riculi/c . 1N
skibrBRPSY ARbnRP SonRfsherhi Bofrte etk JERERL My Severa
wel | -devel oped sebaceous glands, 2)_ the conplete
MIGraSEPRIE NpASIrements tow icCalevlatq the foilewméraprameéers: the total
stretches of normal appearing epiderms, 3) an
number exispidermali wedeuta(canhéddmess perddentinaife of istratum leorneum
deep dermal cysts. These nodifications begin to appear

length, ethe lcontsdo pfofil@WHicH giviegad WRizisuré bh thie marphéldgical aspect
g. a\\-transretinoic acid or adpal ene) and reach a

of %dﬁ%@fiF &'a gﬂfﬁﬁh’ﬁr vérsQs ﬁ?ﬁ?g\r&l %ﬁ;tﬁ%@g&ﬁﬁ&!tﬁicﬂﬁégs.

nique'int screening o ol yti

ts f ti d f thejr :
conbagroia: S dng ey ERGTRREE ot brdseflinsgntion, male

i mage anal ysis of rhino nouse skin sections froma
rhingirAice; dRdd/Led) divateh Blo. (2004286 bernaon &B7/208k) and female

treatnment period. Several mcroscopic neasurenents
rhiad | mice batdhc INat 2004257018 darngopad aO872004 aride 4 dbarh on

21/07/2004), 5-6 weeks of age with a body weight of 18-22 g at the beginning of
the experiment supplied by Charles River Italy S.p.A., housed in makrolon
cages (26.7 x 20.7 x 14 cm, in size); one rat to each cage, with a plastic cover
with a filter and with a grill on a litter of sterile sawdust.

Food and water were available ad libitum. The daily diet of each rat
involved feed (GLP 4RF21, supplied by the Mucedola company) for the entire
duration of the study. The analytical certificates of the food and water of the
animals were kept in the premises provided by Sigma-Tau.

The animals were housed in 12 hour light/dark cycles (7.00-19.00: light).

The parameters of the animal room were set as follows: temperature
2212 °C, relative humidity equal to 55+15%, air filters changed every 15-20

hours.
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nunber of epidermal utriculi (comedones) per
centinetre of stratum corneum | ength, the conedo
W@e@hilta88mhi ch gi ves a neasure of the norphol oRECTEP2006/062088
aspect of the conedo (i. e. anpulliformversus
narrow), and the epidermal gnckness According to the
study, which brought to the present invention, male
rhino mce (RHJ/Led), (batch No. 2004256 born on
28/ 07/ 2004) and female rhino mce (batch No. 2004257,
8 bbhe emvironmesial @ondiiens werermooitored/ @ teodata wes kept in
weeks of age with a body weight of 18-22 g at the
thebAghwmil-nglsmgAm;imsoeri ment supplied by Charles River
Italy S.p. A, housed in makrol on cages (26.7 x 20.7 X
14 Qﬁrouﬁ”ﬁq%ﬁ'eeiorm‘éﬁqmi@B drfim8RGH dagAe, Wi th a plastic
cove afilter and wth a grill on a litter of
ste e .
1 b bRl (¥ QR dod AuialSi o o Tl fetasptores
pplied by the Micedol a conpany) for the
wagnebta@e@ufjram e Miniskry ok b'@?'thTﬂ'BeaWQP?BP@E‘Ql"t and use of the
certificates of the food and water of the aninmals were
anikegls were tim acpordanse wiihr buiopedndyiresitiyera - Naas 861609 and with the
animals were housed in 12 hour light/dark cycles
ltaliah ReglididH): sfybte@mnegug lafve Begras Rbs 1906, ARG, 27 Jamuary) A1992).
were set as | ows: tenperature 222 OC relative

Ea?@ 'Béagﬂ ‘?1 th@qo*{%jy Fée%a? ﬂ'@o/ﬂ\ea&é thrieht gf thet SRS \Af‘ééeéryproved by

ours nMental condi t1ons Wer

SIgApRTAp s e B by HRPR or moa v th E“an\”n;{‘?' in each:
Randomisation

The animal housing employee transferred the mice from the boxes to the
cages at random. Each cage was then labelled with a card identifying the type
of treatment (substance used, dose, route of administration and identification
number of the animal).
Treatments

The animals were treated by the topical application to the back for 45
sec. of the compounds examined dosed using a 50 pl volume micropipette,
once a day for 5 consecutive days per week, for a period of 3 weeks (at the
Sigma-Tau laboratories). The products applied were: ST1898 0.1% in the
vehicle (Formulation 1: organogel of Epikuron 200 lecithin, 46.9% w/w (approx.

800 mM) in isopropyl palmitate, with wy = 3) and untreated animals.

Types and frequencies of recordings
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The authorisation for using the animals in the

Si gma- Tau | aboratories was obtained fromthe Mnistry
w@Rooblezdssh. The nanagenent and use of the ani nBCHER®O€062088

i n accordance with European Directives Nos. 86/609 and

with the Italian Regul at Oryloint em (Legi sl ative Decree

No. 116, Art. 6,27 January, 1992). Each part of the

study regarding the treatnment of the ani mals was

approved by Sigma-Tau's veterinary departnent.

Randbeiasimalsiweareacsurataly ohsesvedy payjngopartculanateatioreboth to

the mce fromthe boxes to the cages at random Each
thecbgleaviagr aheno Itababdatchnd fbnerat aighs| deoty Hay,nigefore and after

type of treatnent (substance used, dose, route of

trea(eAt! Eﬁééﬁlh%'énﬁrf@cbﬂﬁﬁﬁ bﬁ}/‘i@a‘tﬁg‘ IR HHSRIorPAll H@ammals were

ani mal tments The  aninmals were treated by t

welghfe Briot8 A hbdlhoe Rt ﬁ“ﬁ"g%f‘"ﬁ s e Galaion an

m cropi pette, once a day for consecutive days per
withdag vehigle. 3 period of 3 weeks (at the Sigma-Tau

| aboratories). The products applied were: ST1898 0. 1%
Tisspnetbiepsieshi cl e (Formul ati on 1: organogel of Epikuron

200 lecithin, 46.9% w w (approx. 800 mM in isopropyl

pal Aftbairkee Wayb ik the3eén@be thefregmiatl, eacHriouse WaeRilled by
and frequenci es of recordi ngsThe ani mal s were

cer‘%fé‘l‘ H?éliéaﬁloﬂbéﬁi ﬁ%d |P%s”r%n|&ﬁletd' ﬁb%?ﬁeaéﬁlﬁlgré %ECPOEBpS|es
to the avi our to the | ocal general sig

were ?a%en @éingbgf r%'?r%e p%rlllghgé o(? the area treated, fixed in 10% buffered

formalin and included in paraffin (fixing and passing through 70% ethanol at the

Sigma-Tau laboratories, inclusion in paraffin at the BMC Laboratory, IDI). 3

sections were obtained from each biopsy, 3 ym thick and 150 um apart and

stained with hematoxylin-eosin stain.

Histological examination and analysis of the image

Using the KS300.3 microscope, (Zeiss, Jena, Germany) with 20x
magnification, a morphometric analysis and a quantitative microscopic
evaluation of the following parameters were carried out:

v number of utriculi/pseudocomedones per unit of length (cm) of the horny
layer;

v maximum diameter of the utriculi/pseudocomedones (D);

v diameter of the orifice of the utriculi/pseudocomedones (d);

v area of the interfollicular epidermis (S) and length (L) of the basal layer of

the epidermis in the same area.
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treatment, checking and recording any deaths. In
addition all the animls were wei ghed before each
W e@watzassd with the conmpounds under exam nati OPCEREP2006/062088
with the vehicle. Tissue biopsies After three days
fromthe end of the treatrrep} each nouse was kil l ed
by cervical dislocation and the hair was renoved from
the animal's back. Biopsies were taken using 6 mm
punches of the area treated, fixed in 10% buffered
f or Wae i profited df ntheu@emedanpar wabi axpressedgasiid =p&ddi agd the
t hrough 70% et hanol at the Sigma-Tau | aboratories,
thickmelsg of tive epidesnisf 4s 8/Lain jivae BMC Laboratory, | Dl ). 3
sections were obtained fromeach biopsy, 3 nmthick

Evamgtiaﬁgfmg g%rt and stained with hematoxylin-eosin
gi cal exam nation and anal ysis of the
?rﬁﬁ %aﬁﬁc#‘ ?é A00: Iﬂ%ft]ﬂ]g a{i$%c 8B§| qécfeﬁritirépﬁreen %remsely the

anal SI s and a quanti tat ive m croscopic eval uation
COMRAriseRN Ib@WV%“ b2 Seta fioen dhe comparisen quach»ﬁs@nt&roup of
utriculi/pseudoconedones per unit of length (cn) of
anintais hwas carrig out osingnthen ntirepatasnetat Maen-Whitney test for non-
utriculi/pseudocomedones (D); dianeter of the orifice
pa@éd gag.utricul i/ pseudocomedones (d); area of the
interfollicular epiderms (S) and length (L) of the

basgking¥is f@mulation gel (Formulation 1- ST1898 0.1% in lecithin/IPP
47/53 wiw; wy =3) for experiments in vivo, it was possible to document potent
comedolytic activity of the substance following topical treatment on rhino mice.

Results: Anti-comedolytic action of ST1898 (Formulation 1) and adapalene on

epidermal utriculi/pseudocomedones of rhino mice.

From the literature the ability of the retinoids to induce comedolysis and
thickening of the epidermis is known, effects due to a hyperproliferation of the
epidermal cells (or hyperplasia) in the skin of the rhino mice (Kligman L. H. and
Kligman A. M., 1979 J. Invest. Dermatol. 73, 354-8; Mezick, et al, 1984 J. Am.
Acad. Dermatol. 11, 902-4; Ashton, et al, 1984 J. Invest. Dermatol. 82, 632-5).

The in vivo model used in this research project is the rhino mouse
(h"hr™), which is allelic to the mouse without hair (h”"hr™) and represents an
experimental animal model for non-inflammatory acne. This model has been
used for over twenty years to evaluate the therapeutic efficacy, in particular
comedolytic efficacy, of anti-acne compounds applied topically and also

administered systemically. The rhino mice manifested various skin changes,
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the epiderms in the sane area. The profile of the
conedones was expressed as r = d/D and the thickness
w@Roobhzesepi dermis as S/L in mm Eval uati on of PC¢IHEB2DE062088
The statistical analysis of the data obtained, and
nore precisely the conpari 313{1 bet ween the data from
t he conpari son of each different group of aninmals, was
carried out using the non-paranetric Mann-Witney test
for nonpaired data. Using this fornul ati on gel
inc{udingral dafeehinithesatagenio phaserof|tbeihain follickPwhighemivaived the
W =3) for experinents in vivo, it was possible to

cotiplaieends pbitenhait byeithel sikihcwesk iof ilifey anll thé edevelsinertteof the
followi ng topical treatnment on rhino mce. Results:

so/Bliéd %@rﬁ’ﬂ?ﬂ#ﬁisﬁhﬁ%cé‘rﬁbﬂ@ﬁe@&C% #3?81)( '\:Aﬂ{léﬂ“réﬁr‘egént%)ﬂ MBdels of

adapal ene epi der mal I cul i7pseudoconedones of

opbh a8 pisiifalcaTy slrhfito 4h€ felnRabk idshe lhsibhS, The skin

iderms is known, effects due t
of ﬁg‘ﬂ@r B’FQﬁ iWas ﬂﬁ%ﬁhéfaqt?(és%’plbae?ﬂﬁphlé éf| @‘e( gebaceous glands
hyperplasia) in the skin of the rhino mce (Kligman L.
(arrowsaindFigl iy aad by th&lpresawe df cysississthe daapnpartion of $he dermis
354-8; Mezick, et al, 1984 J. Am Acad. Dermatol. 11,
(asPérisikd jin ABlEt on, oy ridrtly 1Agible) -as v Sinagesr Uﬁlyobho@Zthe most

632-5). e in vivo nodel used in this research

Su;gtflfibl‘?F%ohﬁntcﬁ%éleﬂ nouse (hrrhhrrh) , which is

to the rmus wi thout hair ( /"/7/") and
Lgﬁéﬁsggﬁ.ﬁa?@ﬁ@ﬁgéh _gr%qﬂljiega | bnc%lllygggg Ik;g]fg%rrnacologically useful
characteristics for treating acne, with a comedolytic and anti-inflammatory effect
and leading to a reduction in the number of comedones. ST1898 therefore
acted as a modulator of the cell differentiation processes of keratinisation and

inflammation which in acne pathology are greatly changed (Fig. 1).

As it can be seen in Figure 1, the topical treatment of the skin of rhino
mice with ST1898 (Formulation 1) had a very marked effect on the reduction in
the number, dimensions and horny content of the utriculi/pseudocomedones
(Table 1), as well as on the morphology of the sebaceous glands, which
became more atrophic (arrows in figure). The hyperplasia of the epidermis (B)
compared with the untreated mice was also particularly clear (A).

Table 1. Analysis of the images of the epidermal parameters on the

skin of male and female rhino mice.

Treatments No.of Comedonés Comedo profile Thickness of
{cm (r= (LM
Untreated 6 27.8+ 0.65+ 235+

ST1898 0.1% 6 **7S5+ **1.01+ **82.7 =
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used for over twenty years to eval uate the therapeutic
efficacy, in particular conedolytic efficacy, of
W@niosA2e88E conmpounds applied topically and al SBCT/EP2006/062088
adm ni stered systemcally. The rhino mce nmanifested
various skin changes,includh£g a defect in the
catageni ¢ phase of the hair follicle which invol ved
the conplete |loss of the hair by the sixth week of
life and the devel opnent of the so-called
utriculi/pseudoconedones (Cin Fig. 1) , which
represented nodel s of open conedones histol ogically
Theidaitd are the mban'+8Dent i onal " acne | esions. The skin of
rhino mce was al so characterised by atrophy of the

*PSE DB RIS PEh s, (17 hﬁﬁ’gaiggled;r’bgp (Manﬁt\ﬁ/hhyﬁy)he

presence of cysts int ortion of € derms

a teri in Fig. onl Ly _visibl S, : i mages

b7 on Smeens e ety PO i S bty

ST1898 (Formul atjon 1) applied topically, had
phaf hecRAragete ﬂyegf%perre%m detbe; eemedolvlie effech1fhg drug
acne, with a conmedolytic and anti-inflammatory effect

follawihg tepitiah freatmant efdtaonei isr (Tabt heMeridic et af, 1984sll AmsAcad.
ST1898 therefore acted as a nodul ator of the cell

Dettnbfotr €N} 002i42NBBLEIRR S 8€/.0119088 T SKih 'PidMaudl.ad65-73): if r is
i nfl ammati on which in acne pathology are greatly

eqt?é]gBQﬁcbrégfeg tha 1, Q}% !t: rgﬁggn@%nﬁsfﬁx&ﬂirﬁt@wﬁaﬁ cbhfedolytic

opl cal™ treat nent ino N0 mce W

on R S A R o P ) P A

of the utriculi/pseudocomedones &g{abl e l) , as well as
on ERMpasedMbihale controheepsesented by thparadp oflntraated mice, it
becane nore atrophic (arrows in figure). The

camyper péarsi thadf thehevabye defr this PBjameter is changed by ST1898

(Formulation 1) which produced the change from closed comedones to open
comedones with a value of r equal to 1, demonstrating a powerful comedolytic
effect. In addition, in the histograms it can be seen that the parameter which
describes the epidermal thickness increases following treatment with ST1898.

Example 5 Preparation of the Composition of ST1898 — Formulation 2 -

Preparation of The ST1898 Formulate in the Gel Phase

Formulations: ST1898 0.1 and 0.05 % in the vehicle.

Vehicle: carbomer 980, propylene glycol, poloxamer, disodium edentate,
methyl hydroxybenzoate, phenoxyethanol, sodium hydroxide and purified
water).

Negative control: no treatment.

Adapalene (Differin gel ®) was used as reference compound (0.1%).
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conpared with the untreated mce was al so particularly
clear (A). Table 1. Analysis of the inages of the
w@piodar2ssd paranmeters on the skin of mal e and PENEP06/062088
rhino mce. Treatnments No. of Comedones Conedo profile
Thi ckness of (cm (r = (m\/l%reated6278 0.65 23.5
ST1898 0.1% 6 **7.5 **1.01"" **82.7 The data are the
mean + SD. *P<0.05 and **P<0.01 vs. the untreated
group (Mann- W‘ntney) ~a nunber of conedones per | engt h I
: ' A tion . 3 acplgerma

correl ated to the conedol ytic effect of a drug

Pséodocomedpriapin@hind Miseent of acne is r (Tab. 1)
(Mezick, et al, 1984 J. Am Acad. Dermatol. 11, 902-4;

; BeHE 'duﬁﬁonz%hoﬁ'to uséShimald i §i Bﬁ{dIPaQPiabofjatoﬁés ﬁ%)s:oﬁt{ained

is equal to or greater than 1, the conpound

n c epon b
by @ﬁ%’%ﬂ e ALmtitfe ThansEe ooy y'ﬁv%%a g FBlfigsowere in
n‘gared with the control representedmﬁ/ t he ? _ug
acep{daBeR oWthrikwropean ddiregivescad: 8R0S RN, yyitle Tigfia h'P% 118,
paraneter is changed by ST1898 (Fornul ation 1) which
Jamuary (R2Y 1992. Albpgds fof dhiscstudy consewing emimal oarenhave been
conedones wth a value of r equal to 1, denonstrating

appravedythe offici@icigmbiiaus/dtegharidm addi tion, in the
hi stogranms it can be seen that the paraneter which

Anﬂﬁélcsrd@rﬁ@ @y&g?qaggﬁ t hi ckness i ncreases foll ow ng
8.

The mice (Charles River ltaly S.p.A. for the Jackson Laboratory) were

housed inside cages of makrolon (26.7 x 20.7 x 14 cm) (1 mouse/cage) with
grating cover of steel and bedstead of sawdust of pulverized and sterilized dust-
free bedding cobs. Animals were housed under a light-dark cycle, keeping
temperature and humidity constant. Parameters of the animal rooms were
assessed as follows: 22+2 °C temperature, 55+15% relative humidity, about 15-
20 filtered air changes/hour and 12 hour circadian cycle of artificial light (7 a.m.,
7 p.m.). The environmental conditions were monitored; the data were retained
in Animal Housing Archives.

Diet and water supply

Drinking water was supplied ad libitum. Each mouse was offered daily a
complete pellet diet (GLP 4RF21, Mucedola) throughout the study. The
analytical certificates of animal food and water were retained at Sigma-Tau
premises.

Study design - Treatment of mice
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Exanpl e 5 Preparation of the Conposition of ST1898 -
Fornmul ation 2 - Preparation of The ST1898 Fornul ate in
W@ b@oedssPhase Fornmul ations: ST1898 0.1 and O.PGI/#91006/062088

the vehicle. Vehicle: carbomer 980, propylene glycol,
pol oxamer, di sodi um edent ate, nethyl hydroxybenzoat e,
phenoxyet hanol , sodi um hydroxi de and purified water).
Negative control: no treatnent. Adapalene (Differin
gel (r)) was used as reference conpound (0.1% . Exanple
6. 3CshivadRHY/ e Jonicer(Jacksonisgoratasy inlbamalenaryy 16female (6-
Epi der mal Pseudoconedones in Rhino Mce. The
8 wedksafiaggel) waste isabdivdethinrGihice/grotipd Tavd groups ivere ttated with
was obtained by Italian Health Authority. The Care and
a i red of; e vl E i
STHiES8 {Fifﬁrﬁnﬂ’étlcﬁf‘ %g% a?néi vr‘d@ﬁ% i ofhie v\é’thfB’LH Qeap with

Directives no. 86/ , an th Italtan DL 1
the 92 Al r of S ¥, conecerni n
acfAe (R, b0 Bied =5 BRioder bohBhind /{1 S BEBLE With the
Si %n&pt au Vet?ri n?ri an. . Ani nal s,u%plg/ and husbandr%_
vehig @ Samenaf thes fagmdation af Pifierin”sgel; garbaneer;9@Qshigpylene
Laborat ory) were housed inside cages of makrolon (26.7
glyeoR0. 7oloamemn) (disodivose/ edgolatei t hmgtbyli nghydresyberfzoate,
steel and bedstead of sawdust of pul verized and

phéh®yetharisl, sbihirnrseireads and pieiied witenal s were housed

under a light-dark cycle, keeping tenperature and

huRl GHobip w49 bR reatdP (CIRRIOR! THeM diugs BB TRwdr@ UBDI¥E ith a
sterile gloved finger topically on the dorsal skin (massage for 3045 sec), once
daily for 5 consecutive days/week (excluding Saturdays and Sundays) for 3
consecutive days. Three days after the last application, mice were sacrificed by
cervical dislocation. Two skin punch biopsies (6 mm) were taken immediately
after death from all sacrificed animals. The biopsies were formalin-fixed (10%

buffered formalin solution) and paraffin-embedded.

Post mortem examination

Quantitative histological image analysis was evaluated as the total
number of epidermal utriculi (comedones) per centimetre of stratum corneum
length, the comedo profile, and the epidermal thickness. From one biopsy, three
3-um thick skin sections were obtained at 150 ym intervals and were stained
with hematoxylin-eosin. The second biopsy was kept stored for records.

Assisted computer morphometric analysis of the stained skin sections was

performed using a Zeiss KS300.3 system (parameters n. 1, 3 and 4). For total
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assessed as follows: 222 OC tenperature, 5515%

relative humdity, about 15- 20 filtered air
web@agezesshour and 12 hour circadi an cycl e of arPCT/EPWNEN62088

light (7 aam, 7 p.m). The environnental conditions

were nonitored; the data retai ned i n Ani nmal

Housi ng Archives. Diet and ter supply Drinking water

was supplied ad libitum Each nouse was offered daily

a conplete pellet diet (GP 4RF21 , Micedol a)
lengkhr @i glheu stratiuen onRgUM Teasuedentcal micromietnic faaiproent was

animal food and water were retai ned at Sigma- Tau
us¢d.eThesfotlowigushjcrdscopit parametetswete afeasueeBO 1 hi no

(RHJ/ Led) mce (Jackson Laboratory), 15 male and 15

1) f eBRI! Bak®- ofee8fsidehaP WRicHIBRFcoTHEEH Y‘irféeqal"Ic%sE; diameter or

m ce/ group. Two groups were treated with STI89
: | ati 9 0. 05% i p,.th icle),
i RE R et rIn IOt 854 plriel oF e Sl o
reference conpound (0. 1@(, as%roup with _the vehicle
2) (t W@gﬁhﬁéthefthf%sqfépﬁﬁi epasgptahienath ohthe styalum corneum,
car boner 980, propylene glycol, pol oxaner, disodium

3) edtatalatumbersaflgdidénmil atryddifcomsedongshisibe ek @mestions,
sodi um hydroxi de and purified water). A group was not

4) t 1 pRinRsHAIRAST Stdas, EDFacs (SF of Bhe BpldeMiie anBPkhgth Wi)tdT the

a sterile gloved finger topically on the dorsal skin
oo R SO AT g bt ur days and’ Sundays) for 3
gggfqerﬁ gf\{e%%e ,d%f%i@e &Q[o&ﬁg&?ﬁéqr‘? fé-yg r&‘bléf]\%alluggtwere calculated for
each group of animals:
1)  number of utriculi/ (comedones)/length of stratum corneum (cm);
2) Comedo profile, calculated as r=d/D,

3) epidermal thickness, calculated as S/L in [Im.

Administration of test item

A topical application on the dorsal skin (massage for 30-45 sec) was
performed of 50 yl applied with a gloved finger. The treatment was done once
daily for 5 consecutive days/week (excluding Saturdays and Sundays) for 3
consecutive weeks.

Data Analysis

Statistical analysis was performed using the two-tailed Student’s “” test
to compare data obtained from the different groups of animals.

A significant difference was considered when a p value (P) < 0.05 was

reached.
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cervical dislocation. Two skin punch biopsies (6 nm
were taken imedi ately after death fromall sacrificed
W@ eoaae2883 The bi opsies were formalin-fixed (10B6T/EP2006/062088
buffered formalin solution) and paraffin-enbedded.
Post nortem exam nati on Qu itative histol ogical
i mge anal ysis was eval uat €t as the total nunber of
epi dermal utriculi (conmedones) per centinetre of
stratum corneum | ength, the conmedo profile, and the
epi Oéherstatisiicakmethodsrwere used ibitoyas considerednagessanyck
skin sections were obtained at 150 mmintervals and
Regglte stai ned with hemat oxylin-eosin. The second bi opsy
was kept stored for records. Assisted conputer

”DDPHﬁggﬁé ifeafighl The b88¥< FLGH MRE Wi Roct?8Ed 95 SoMR8! the
or fred S

per using a Zelss 300. 3 system ( paraneters n.

e eBlin.dtmigen Not GBIV ok eRel R RRIRa cable

foll owm ng m croscopic paraneters were neasured: 1) on
2).each open epidermal wutriculum conmedo the |argest

di aneter or diameter taken at half depth (D) and

di Zhetresultsf ofithe analysis of thind miee {reéptedyith SIHEV8ofFormalation

three sections, taken as total length of the stratum

2) @ptnelLBbntAl inderlbrd wePeited®fin @gblde? reMd in figures 1-8. The most
utriculi/conedones in the three sections, 4) in

relg\ﬁr%ﬁ{f@%lgdtdg#%;%rugﬁrh?ﬂéed Rufdafiep (S) of the epiderm s

correspondi ng basal layer. From
Hi t!hlese gata the followi ng nmean (+/- SD) val ues were
! 8r each group of ani mals:

The analysis of the histologic specimens from the five groups of rhino

mice showed:

a) no effect of the vehicle treatment on the utricoli (comedones) number
and morphology and on the epidermal morphology and thickness, as compared
to untreated skin. Numerous, enlarged comedones filled with cornified cells
were observed in all specimens. Sebaceous glands appeared markedly
atrophic. The scant interfollicular epidermis of untreated and vehicle-treated
mice comprised a single layer of basal cells, two to three layers of spinous cells
and one layer of granular cells containing keratohyaline granules. The stratum
corneum appeared thick and loosely organized, with a characteristic “basket
wave” appearance.

b) a strong reduction in the number of comedones in the skin of mice
treated with ST1898. Such effect appeared comparable in mice treated with

ST1898 and adapalene-treated mice. In all active compound-treated animals,
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1) nunber of utriculi/ (comedones)/length of stratum
corneum (cn); 2) Conedo profile, calculated as r=d/D,
w@200ep22883 mal t hi ckness, cal culated as S/L i n BERA/EP2006/062088
Adm ni stration of test item A topical application on
t he dorsal skin (massage f 430 45 sec) was perforned
of 50 m applied with a gl oved finger. The treatnent
was done once daily for 5 consecutive days/week
(excl udi ng Saturdays and Sundays) for 3 consecutive
most éxllicleDarcameanarsow plaet canals avhiem dlq/eotssmw accumulation of
perfornmed using the two-tailed Student's "t" test to
hocgnpaateridiit dn obdditioad distinttyheertlafdedr esgbageoups glinds were
animals. A significant difference was consi dered when

é{-hgélltdiﬁ]e(ﬁ]“cmachﬁa}gas reached. &t her statistical

ods were used 1f 1t was consi dered necessary.

522“'@25*%5%'5? °3ne$t§ﬁgﬁﬁgfaﬁeép%ﬁﬁg A PteoR el and

nificative vari %tl on in bod% ht was found
adfe@ gne-treptedrypige. s gpeeifigally, nint alicliae, eaidempin, Campaised a
treated with ST1898 (Fornul ation 2) and of control
singleclayar of bagalraelis, 36 laydiscofspimolis eelisi and 85 layers Thgranular
nost relevant findings are summari zed hereafter.
cells containing numerous, large keratohyaline granules. The stratum corneum
was more compact, in particular in its lower portion. Of note, epidermal
hyperplasia appeared more marked in the skin of adapalene-treated mice as
compared to ST1898-treated mice. In addition, a mild dermal lymphocyte
infiltrate was observed in all active compound-treated animals.

Morphometric analysis

Number of comedones. The number of comedones per centimeter of stratum
corneum was comparable in untreated mice and mice treated with the vehicle.
This value was highly reduced in ST1898 0.1% and 0.05%-treated mice
as compared to untreated and vehicle-treated controls (p value < 0.0005). The
number of comedones was significantly lower in 0.1% ST1898-treated mice with
respect to 0.05% ST1898-treated mice (p value < 0.005). ST1898 0.1% and
adapalene 0.1% showed a comparable effect (p value = 0,288626).
Comedo profile. The analysis of comedo profile showed a highly significant and
comparable increase in the r value in 0.1% ST1898-, 0.05% ST1898- and
adapalene-treated mice with respect to untreated and vehicle-treated control

mice (p value < 0.0005). These last two groups showed comparable values.
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Hi st ol ogi cal anal ysis The anal ysis of the histologic

speci nens fromthe five groups of rhino m ce showed:
wW@200002288F ect of the vehicle treatnent on the BCTER06/062088

(conedones) nunber and norphol ogy and on the epidernma

nmor phol ogy and t hi ckness, conpared to untreated

ski n. Nunerous, enlarged cofredones filled with

cornified cells were observed in all specinens.

Sebaceous gl ands appeared markedly atrophic. The scant

Epidermef dhickressarThspiepidarmal dhickness avasd significantly increased in
vehicle-treated mce conprised a single |ayer of basal

STd8080.1%Ap ST 898 005%y and adapaiemstreatst] hiicarwitrorespect to
| ayer of granular cells containing keratohyaline

boﬁ) %t‘sb‘gpgsof ddiirc? inhigk \L/\(F \f]é?ﬂé‘ wm%@@g%ﬁﬁeétﬁb%@ Qehicle-treated

y organi zed, th a characteristic "basket wave

mig BBk ER o mpHABe A R T HicK B, 414, B S higher in
Such effect appeared conparable in mce treated W th
ST3$98 $0% d@ﬁiﬁﬁéﬂ'@ﬁ@&?%ﬁ%@drﬁpd@'ﬁeltﬁeaéﬁﬁ with 9418 ST1898 (p

conmpound-treated ani mal s, nost follicles becanme narrow
valpel 0y05) areddapatereh(pivalua ot 005N Adapalehaitiaatedmibeshpwed
material. In addition, distinctly enl arged sebaceous

a ggnifeantweitfcikrnemaémaistwhémohtddred Ubith neied afsated)with 0.1%
hyperpl asia of interfollicular epiderms in

ST3848% _-Vgrl{glaf/g_cqsgnd adapal ene-treated mice.

pecitica terfollicular epidernis conprised a
single layer of basal cells, 3-6 |layers of spinous
cells and 3-5 | ayers of granul ar

Conclusion

The analysis of rhino mice topically treated with the retinoid ST1898 for 3
consecutive weeks (once daily for 5 days/week) revealed that ST1898 at both
concentrations used (0.1% and 0.05%) showed comedolytic and anti-
comedogenic activity, as assessed by (i) the highly reduced number of
comedones compared with untreated or vehicle-treated mice, and (ii) the strong
increase in narrow comedones (increased r value).

ST1898 exerted a similar effect to that elicited by the reference
compound, adapalene, on both comedo number and profile, when administered
at the same concentration (0.1%).

The effect of ST1898 was dose-related, being 0.05% ST1898 less
effective than 0.1% ST1898 in reducing the number of comedones and in

inducing epidermal hyperplasia.



cell's containing nunmerous, |arge keratohyaline
granul es. The stratum corneum was nore conpact, in
wW@a006i12a88kr in its | ower portion. O note, epiBEr/RR1006/062088
hyper pl asi a appeared nore marked in the skin of
adapal ene-treated mce as 3%?pared to ST1898-treated
mce. In addition, a mld mal | ynphocyte infiltrate
was observed in all active conpound-treated ani mal s.
Nbrggﬁggg;ic anal ysi s Nunber of conmedones. The nunber
of eepidermal nhyperpasiafwas rsignificanihh ¢edueed following
conparable in untreated mce and mce treated with the
ST1888 c et % Thosicalaltreatment hag htomparbidc awith nrefdrened Cotfiound
and 0.05%treated mce as conpared to untreated and

tre%ﬁl'%rﬁ! es‘Ho'iAﬁ(ﬁ;g%Eeéj SEEEiBI8! §d\_§é?1t¥§é UR ﬁfi@g?@%h%leggrl presently

er of ¢ dones was signiTicant ower |
11898- t d.mice with respect to 0.05%
av%%@’ﬁgﬁi%@@@%-ce (p value < 0.005). ST1898 0. 1% and
adapal ene 0. 1% showed a conparable effect (p value =
0, 288626). Conedo profile. The analysis of conmedo
profile showed a highly significant and conparabl e
increase in the r value in 0.1% ST1898-, 0.05% ST1898-
and adapal ene-treated mce with respect to untreated
and vehicle-treated control mce (p value < 0.0005).
These | ast two groups showed conparabl e
val ues. Epi dermal thi ckness. The epidermal thickness
was significantly increased in ST1898 0.1% , ST1898
0. 05% and adapal ene-treated mce with respect to both
groups of control mce (p value < 0.0005). Untreated
and vehicle-treated m ce showed conparabl e val ues. The
t hi ckness of the epiderm s was higher in
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ST1898 0.05% treated mce as conpared to mce treated
with 0.1% ST1898 (p val ue < 0.05) or adapal ene (p
wa@ 200082288%. 005) . Adapal ene-treated m ce showedPEI/EP2006/062088
significantly thicker epiderm s when conpared with
mce treated wth 0.1% ST1 (p value < 0.05).
Concl usi on The anal ysis of Thino mce topically
treated with the retinoid ST1898 for 3 consecutive
weeks (once daily for 5 days/week) reveal ed that
TablpL 20 Bady hwelghtoandnlethalityn of uhidio (micetreated. witly ST1898
showed conedol ytic and anti conedogeni c activity, as
(Form@lationt 2)yor(adapdienbiagebydingiocthd sehddhile djdxGmwRdanes
conpared with untreated or vehicle-treated m ce, and
(ii) the strong increase in narrow conedones
TreatmeMased r Wal udpitiabjaexhs exer tRinabbedyi | ar eBady
wegé:hl{)hat elicited by the reference conpound, adapal ene,
ot h comedo nunber and profile, when adm ni stered
at the sanme concenieghton (0.1% . The wedigh¢t of ST1898
was dose-re] ated, being 0.05% ST1898 | ess effective
t hiQPSoMa%,(¥91898 in reduci ng t he HERBer of coneSFHAE
and i n inducing epidermal hyperpl asi a. Mor eover,
epi dermal hyperplasia was significantly reduced

Cohftol @ théated 898 (2d.7e1gpi cal tresigenp as conpared g
with reference conpound treatnment, showi ng a possible

Vehipleant age i n Wi ng2 674898 over praZs¥it-By available 1
STH?QBW%J etingi ds.%@gh_@g. Body ?lgm gand lethality,
0 Y vy JIU.

FATNO mce treated Wwth ST189
ST1898 0.05% 6 20.9+1.0 22.2+1.1 0
Adapalene 0.1% *5 21.3+1.1 21.2+1.3 4

(Differin gel ®)

Mice were sacrificed 3 days after the last treatment. The vehicle used for
ST1898 (Formulation 2) was the same of Differin gel (carbomer 980, propylene
glycol, poloxamer, disodium edentate, methyl hydroxybenzoate,
phenoxyethanol, sodium hydroxide and purified water).

*One mouse was excluded from the study before starting the treatment for the
low body weight.



(Formul ation 2) or adapal ene according to the schedul e

gdx5/wx3w Treatnent n Initial body Final body Body
wawrioghe2sen wei ght wei ght | oss max (% gr SE gr SECTZBP200©062088

(no treated) *5 20.71 .3 22.81 .2 0 Vehicle 2 1.50.9

22.91 .3 1 ST1898 0.1% 6 2Q690.4 2 1.90.5 1 ST1 898

0.05%6 20.91 .0 22.21 . 1 ‘0 Adapalene 0.1%*5 2 1.31

121.21 .3 4 (Differin gel (r)) Mce were

sacrificed 3 days after the |ast treatnment. The
Momhametric analysis of tBe Skirof S11898d(Formulation2) -treated and

of Differin gel (carboner 980, propylene glycol
coptrobnsieer, di sodi um edentate, nethyl hydroxybenzoate,

phenoxyet hanol , sodi um hydroxi de and purified water).

b FEDSSST Q e study before starting
Ue?ﬁgg?reatngﬁgﬁ%gfﬁﬁ e Igaéﬁgg?ymeight.Nbrphonetric
TaBRf%ﬁSis of the skin of ST1898 (Formul ation 2)

- ‘dated and control mce (results are expressed as

mean value SD) Table 3.1

10

Treatments Comedones (n/cm) P value P value

vs untreated |vs vehicle
Untreated 57.35+4.96 0.982154
Vehicle 57.2715.74 0.982154
ST1898 0.1% 31.35+5.37 1.68 x 10°°***  [2.89 x 10™***
ST1898 0.05% 42.42+4.5 0.00056** 0.00098**
Adapalene 0.1% |28.31+2.92 3.41 x 10 [8.12 x 107™***

P value 0.1% ST1898 vs 0.05% ST1898 = 0.003182**

P value 0.1% ST1898 vs adapalene = 0.288626

P value 0.05% ST1898 vs adapalene = 0.000213***

Table 3.2
Treatments Comedo profile (r=d/D) |P value P value

vs untreated |vs vehicle
Untreated 0.62+0.05 0.918704
Vehicle 0.61+0.05 0.918704
ST1898 0.1% 1.27+0.07 2.85x10®%** 12.99x10*
ST1898 0.5% 1.26£0.13 3.24 x 10°%** 3.29 x 105
Adapalene 0.1% |1.24+0.11 3.22 x 10°%** |3.23 x 108

P value 0.1% ST 1898 vs 0.05% ST1898 = 0.794536




P val ue 0.1% ST1898 vs 0.05% ST1898 = 0.003182* P
val ue 0. 1% ST1898 vs adapal ene = 0.288626 P val ue
WQ02054:28%31898 vs adapal ene = 0.000213*** Tabl ePGI/RPF006/062088
val ue 0. 1% ST 1898 vs 0. 05% ST1898 = 0. 794536P val ue
0. 1% ST1898 vs adapal ene = 517798 P val ue 0.05%
ST1898 vs adapal ene = 0.79 4 Table 3.3 P value 0.1%
ST1898 vs 0.05% ST1898 = 0. 020697* P val ue 0.1% ST1898
vs adapal ene = 0.006037* P val ue 0.05% ST1898 vs
P valug 81160 ST 8980@1adapalerne = QoS0 188 ; ** = p<0.005; *** =
p<0. 0005CLAI M5 1. The use of adamantyl nethoxydi phenyl
P valwp0105% STdis98faraddpalgnep@ 7284654 of a phar naceuti cal
or cosnetic conpound for topical use for the treatnent
TaBie 88ne. 2. Use according to claim1, in which the
phar maceuti cal conmpound is in gel form 3. Use
according to one of the preceding clains, containing

Loar: + i A Ik—r\ AnnAr A N~ + A onre nf thnan Nnraec

dineo

T b\JI C III II i 0 \> o R vy AU UT UI II\‘:j U \W AN A3 \W A} CITO PI A\ Ul II\‘:j

cl ai ms, contgaini ng of adarranthI met hoxydi phenyl
Treatmantsi c acu%plsermfbmlggnexssgém) 5P valde naceutP valuer

cosnetic conpound for topical use flor the treatnent of

vs untreated |vs vehicle

Untreated 20.90+2.91 0.857119
Vehicle 20.56+2.86 0.857119
ST1898 0.1% 42.52+2.17 1.89 x 107*** [1.50 x 107***
ST1898 0.05%% |37.45+3.97 2.94 x 10°%** 2.0 x 107
Adapalene 0.1% |57.33+9.99 5.09 x 10°*** |4.72 x 10°>***

P value 0.1% ST1898 vs 0.05% ST1898 = 0.020697*
P value 0.1% ST1898 vs adapalene = 0.006037*
P value 0.05% ST1898 vs adapalene = 0.001479**

* = p<0.05 ; ** = p<0.005; *** = p<0.0005




acne contai ni ng adamantyl mnet hoxydi phenyl propenoic

acid, as the active principle, together with other
wex@ep2aes s and/ or pharnmaceuti cal | y accept abl ePCT/EP2006/062088

vehicles. 6. Conpound accoBfling to claim5 in ge

form 7. Conmpound according to clains 5 or 6,

containing lecithin as the vehicle or excipient. 8.

Compound according to clainms 5 to 7, containing 0.1 ng

of adamantyl met hoxydi phenyl propenoic acid per 100 ng

of gel. Rone, 20 May 28PAIMS

1. The use of adamantyl methoxydiphenyl propenoic acid for the
preparation of a pharmaceutical or cosmetic compound for topical use for the

treatment of acne.

2. Use according to claim 1, in which the pharmaceutical compound is in gel
form.

3. Use according to one of the preceding claims, containing lecithin.

4. Use according to one of the preceding claims, containing 0.1 mg of

adamantyl methoxydiphenyl propenoic acid per 100 mg of gel.

5. Pharmaceutical or cosmetic compound for topical use for the treatment of
acne containing adamantyl methoxydiphenyl propenocic acid, as the active
principle, together with other excipients and/or pharmaceutically acceptable
vehicles.

6. Compound according to claim 5 in gel form.

7. Compound according to claims 5 or 6, containing lecithin as the vehicle
or excipient.

8. Compound according to claims 5 to 7, containing 0.1 mg of adamantyl
methoxydiphenyl propenoic acid per 100 mg of gel.

Rome, 20 May 2005



