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Retinoids for Treatnent of Rosacea and ot her
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The present application clainms the benefit of the
|ier filings of German Patent Application No. DE 10

'NT’PC‘%%%%M 804.0 (filed: January 23, 2006) and of US

60/ 760, 952 (filed: January 23, 2006). Description The

invention relates to the use of al kanedi carboxylic

acids and retinoids for producing a pharnaceutica

preparation for treatnent of rosacea and ot her

i nflammatory skin diseases. Prior Art It is known from

DE 28 17 133 to use a,w n-al kanedi carboxylic acids

with 7 to 13 carbon atons and their esters that can be

deconposed by skin enzynes for treatnent of

hyper pi gment ary der mat oses or der nal

descri bes a pharnaceutical conposition that contains
azel ai ¢ aci dUseref AlkanedicarbexsdiciAridy ang Retindidu s

age-i nduced changes of the facial skin. The use of
azel aifor Tee¢aimahOsfR ¢sased vl ctheglnflaahatoey SRy Pidesses )
agai nst | NT/ PCT/ 53315 i nfl ammat ory der mat oses, such as,
for exanple, acne and rosacea, is also included in the

prior art. EP 0O 443 413 Bl di Scl 0SES a phar naceutica
conposition for anti-photoagi ng and depi gnenti ng skin
treatment that contains azelaic acid and tretinoic

Benefit S Ehrfis, fi‘ﬁﬁ.[gé’e i ngredi ents. Use

The present application claims the benefit of the earlier filings of German Patent
Application No. DE 10 2006 004 804.0 (filed: January 23, 2006) and of US 60/760,952 (filed:

January 23, 2006).

Description
The invention relates to the use of alkanedicarboxylic acids and retinoids for producing a

pharmaceutical preparation for treatment of rosacea and other inflammatory skin diseases.

Prior Art

It is known from DE 28 17 133 to use a,m-n-alkaﬁedicarboxylic acids with 7 to 13 carbon
atoms and their esters that can be decomposed by skin enzymes for treatment of hyperpigmentary
dermatoses or dermal hyperpigmentations. Furthermore, EP 0 336 880 A2 describes a
pharmaceutical composition that contains azelaic acid and that is used to treat various age-induced

changes of the facial skin. The use of azelaic acid alone (as the single active ingredient) against



of this conbination of active ingredients for
anti-inflanmatory purposes is not described. Further
wOopR0pT082Z80t can be found in: DE 69400428 T2 CNPCTAT267/000804
US 2002/ 0155180 Al US 2003/077301 Al US 2005/0169948
99/581 104 Al WD 2005/ 11 5546 A2 US 4661519

'NT/PC%?:%R ed description of the Invention The object of

] this invention is to make avail abl e anot her ) )

inflamma{ery siganatpses sk as foriexgmpley agng gad esaceads alsp éncluded in the prior art.
i nflammat ory skin di seases such as psoriasis, atopic
Eerinda3i 41381 disdoses apbarmaceadicalaronposidon és patighowaging and
pharmaceuti cal preparation. This object is achieved by

depigméitthgf R tidaffier? that Béntsih@hiBaid Nid R GBBleachRCA&UCHVBgiedients. Use

the i nvention, the use of at |east one

of this (g) It itidh lﬁ??&ﬂ/’e‘ﬁ?%%éﬂ gﬁ‘ g.?ﬁ-:irgga\g}xﬁ%%ré/ pﬁ.]gqol%gsoi:ﬁ ngc?égcnbed

s Oor Its esters an

Further prior art can be found in:
DE 69400428 T2

CN 1185951 A

US 2002/0155180 Al

US 2003/077301 Al

US 2005/0169948 Al

WO 99/581104 Al

WO 2005/115546 A2

US 4661519

Detailed description of the Invention

The object of this invention is to make available another therapeutic possibility for rosacea
and other inflammatory skin diseases such as psoriasis, atopic dermatitis, and common acne, or a

corresponding pharmaceutical preparation.

This object is achieved by the features of the claims.



is inmplenmented for producing a pharnmaceutica
preparation for treatnent of inflammtory skin
wodiogze®®. Preferred are a, w n-al kanedi car box PATEP20G7d90804
or their esters that are selected fromthe follow ng
: pinmelic acid, suberic acid, azelaic acid,
INWPC@é%ggic acid, 1,9-nonanedicarboxylic acid, 1, 10-
decanedi carboxylic acid and 1,1 1-undecanedi carboxylic
Aecerdinge the invéntion, the useef esters is nore preferred,
and azelaic acid is nost preferred. Al kyl groups of 1
to 5 atlehstionab@ie;alkanedipabaatit hyid ofithdhe 13ratboaratomsadr its esters
be used at the a- and w positions as ester groups.
Ahkyl groups can be nethyl, ethyl, propyl, butyl, or
penryl in straight or branched form Retinoids from
t he f%kk&%%ﬂ@n%B?Hp are preferred: tretinoin
isotretinoin, notretinide, etretinate, adapal ene,
. . _.bexarpotene and tazarotene. Tretinoin and isotretinoin .
is implempeptedfappiodHeng & pharmarentiselarenaration forfepaipent phuy tory skin
) nost preferred. A pharmaceutical preparation according
disease$.0 the invention or the use of the above-nmentioned
active ingredients according to the invention is
especially suited for skin diseases that have
Prdferagdnaat aydy-natkapediearbexydin dcitdb at their estels sleat hieaedlebied from the
Rosacea is an initially chronically hyperem c (rosacea
followihg groupt €r chronically inflammatory (rosacea Il and H)
I Sease of the face. It can be attributed to increased
[ .t i QRS ] | 53315+ hnf (V. g
éﬂﬁ&f& ald E@Mﬁ?% Laﬁgﬁfalz?g?éaz{g?a ?ggg]pé%g&i 1,b! ohmg%roéylécaas%d, 1,10-

rocesses on of leukdcytes an
decaneﬁ)llc:ar{)cl;lyfylli?:l %tag(rl )f,l 1-undecanedicarboxylic acid.

Azelaic acid or its esters is more preferred, and azelaic acid is most preferred.

Alkyl groups of 1 to 5 carbon atoms, independently of one another, can be used at the a-
and o-positions as ester groups. Alkyl groups can be methyl, ethyl, propyl, butyl, or pentyl in
straight or branched form.

Retinoids from the following group are preferred:

tretinoin, isotretinoin, motretinide, etretinate, adapalene, bexarotene and tazarotene.

Tretinoin and isotretinoin and adapalene, are more preferred, and tretinoin is most preferred.

A pharmaceutical preparation according to the invention or the use of the above-mentioned
active ingredients according to the invention is especially suited for skin diseases that have
inflammatory components and that are described below:

- Rosacea is an initially chronically hyperemic (rosacea I), later chronically inflammatory

(rosacea II and II) disease of the face. It can be attributed to increased vascular reactions and



medi ators. It is characterized by persistent erythema
havi ng acute inflamuatory phases with the formation of
woexier@sa780papul es and pustul es. Successful tre®@0TEPR0000804

rosacea is difficult. The conposition according to the

| tion is suited to exerting a beneficial effect
INT/PCJBgﬁigon the inflammtory conponent (papul es and

pustul es) and on the vascul ar conponents of rosacea

inflapunatary Rrerestes MathgnBliratieref leulmstes ard release efiinflammatory

i nfl ammat ory, chronic, hyperproliferative skin

thedestore. It iflvharhetsiizadbyepessistéin epithenthidiavingaicetd inflanmatory phases with

eryt hemat ous spots with proliferating white

URSRHANR dTRdert pitlds@a phidtuled. BRic&lsiBVhedtNER of tRGEis difficult.

skin, genitals and gluteal folds are affected. The

[t d: j f. ! ntion. _Ls e i alyl
TEFROBRHAI RSP R AR e BeRfER M cc ot on
i.nfl anmat ory | esions, Atopi
s AR AOrS emeRRER@epYland pustoleR) aad qidhe aseylat gpmponents of
synptons that are essentially equivalent to those of
oesaeqa (evhemasndtelangigatasedr y skin changes such as
redness, desquanmation, small blisters, papules, and

- Pechidsizds ammelanpeatorg chibyhig dyperploliferativieiskimt disegsep The ldsiods are

being the nost inportant criteria. Mdreover, very dry

Skdrplyl delifdadddami k! bSAtefnatolld 8pots ®ithprd|iT6raBitg WHRe desquamation.
i ngrédients according to the invention acts especially
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apul es, pustules and cysts and wth non-inflammatory _ .
EPRSSRACORETR Le puetion 1y epginlivovel Fuigd i presingpeneficial
young adults. The conposition according to the
ehodt eniipffammateni lesons o exerting an al t oget her
favorabl e

- Atopic dermatitis/neurodermatitis is a skin disease with symptoms that are essentially

equivalent to those of other eczemas, inflammatory skin changes such as redness,
desquamation, small blisters, papules, and nodules, accompanied by generally irritating
pruritus, being the most important criteria. Moreover, very dry skin is characteristic. The use

. of the active ingredients according to the invention acts especially on the inflammatory
portions of the disease.

- Acne is an anomaly of the sebaceous glands with inflammatory papules, pustules and cysts

and with non-inflammatory blackheads. In most cases, it affects juveniles and young adults.
The composition according to the invention is suited to exerting an altogether favorable

~ effect on acne, a clear reduction of papules, pustules and cysts being noted.



effect on acne, a clear reduction of papules, pustules
and cysts being noted. | NI/PCT/ 53315 The use of the
WOt i oned acti ve ingredients accordi ng tPETIEP2007/000804
invention in conbination in the treatnent of
| mmatory skin di seases, as briefly described above
'NTIPCJ\l-/g{iJ@ndi vidual clinical pictures, shows, surprisingly
enough to one skilled in the relevant art, significant
tThe pspefithe aformantipnedeactive ingrrslient aseording|tg thexinesntion itheambination
of the two individual substances. Test results that
in the tieatthentibfinfamavithry skie diseassy, ae bgeftyt descrifel @abbdveofor individual clinical
conmbi nation therapy are unknown to date. The

picture€ SA&E, M@Hﬁﬁgly%oﬁ Qo ARG RNE inQhe RievattlartY SighifiosR dheieltic
for inflammtory skin di seases was denonstrated using
. . e i uation of the
effct A B B0 oA (REREHE RO RN SR LHED
stem cally applied test substances. To do.this, an
st remlia ot i?lde% -agiﬁl,twre o synergiticieliestyf acgmpiation therapy are
dermatitis, is induced on the ears of mce by neans of
unknowgr totdgte- oi |, and the test substance is applied. This
test is explained in nore detail below w thin the
framewor k of the exanples. Use according to the
iTihe effe¢tiveness pthe combimatveof dctiee mgebdidney fapmfliimenatory skin diseases
nmeasures. The conponents of the pharmaceuti cal

was dembfdratedluse atgdphlat foll8 fHEpHAFASKMTSS Al Svaltktien BE BRfadii8lammatory
to the invention can be adm nistered at the sane tine

potenf U8 95 LRLRAGA e i08 Syp LT i & NGRS acin,
. imiiFF B BT R or s Bk Remiaidy Han a6t SofR 28
concentration of the individual elenents in the

substangeisrapnlied Thisdest isrexplainediip more detaihbalew within th fiamsork of the

examples.

i S
, and the test

Use according to the invention comprises preventive and therapeutic measures. The
components of the pharmaceutical preparation that is to be produced for use according to the
invention can be administered at the same time and/or spatially in one dose; furthermore, they can

be applied separately physically and/or in time from one another.

For therapeutic effects, the suitable dose is different and depends on, for example, the
concentration of the individual elements in the pharmaceutical preparation, the host, the type of

administration, and the type and severity of the conditions that are to be treated.



adm ni stration, and the type and severity of the
conditions that are to be treated. | NI/ PCT/ 53315

woRnef/@2rsdd concentrations of the PCT/EP2007/000804
a, W n- al kanedi carboxylic acids, especially of azelaic

are in the range of 2 to 40% (percent by
'NT/PC%{;%I% nore preferably 5 to 30% and nost preferably

10 20% A concentration of retinoids, especially
refeireréancensfation0af3he ouo-0-aliGn¢diearoanylic bsidsuesnshially of azelaic acid,
preferred, 0.025%to 0.1%is nore preferred, and 0.04%

are in theoralgd)6 tostoMDGerdenteyeweight), rirete predérably S tb B0%sand most preferably
preferred that besides the two active conponents

10 2098, W n- al kanedi car boxyl i c aC|ds and retinoid no further
active conponent is present. Is especially
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ot her antbiotics). The pharmaceutical preparation
giugtheroede it dy prefesred gat besodes therty otaoti vehemponents ngnnadimnbe
processed into conventional topical application forns

dicarbolylihadidiclindirstéoidne! fu@ther &five b@Bpdreat is preert Ol WeRbéIB] preferred that
in gal eni cal pharmacy according to nethods that are

the preffdd@¥dhs 'a&o}(hﬁ & the uﬁ’eﬁﬁ’(ﬁp 'cQﬁ\aﬂCs enfth dniGe, dlexamethasone

I nvention to ether W t east o p yS|o oglca

(o o RS T TR B33 41m5@#ﬂ%riﬁ%%%iﬁ%%{?@%@8 (crdingy gniiotics.

descrl bed in Rem ngt on's Pharmaceutical Science, 15th

., . Mack Pu shi ng an ast on, Pennsylvani a.
ﬁ@@b&fma?ﬂglceﬁrﬂ et of s B use iR e invention can be
admnistered in topical treatnent in any conventi ona

processqg ifie eorygnidenal mpiqaﬁ@pﬂlhetmdbmwntm gddatives and/onehicles that are
suitable additives into the desired
conventional in galenical pharmacy according to methods that are known in the art. A composition

according to the invention together with at least one physiologically compatible pharmacological
adjuvant or vehicle is preferred. Pharmacological adjuvants and vehicles are described in
Remington's Pharmaceutical Science, 15th Ed., Mack Publishing Company, Easton, Pennsylvania

(1980).

The pharmaceutical preparation can be administered in topical treatment in any
conventional manner by converting the active ingredients with suitable additives into the desired
application form, such as, for example, solutions, lotions, creams, ointments, pastes or gels. The
gel is preferred for acne and rosacea. The lotions, creams, ointments and gels can be produced in
the conventional manner using conventional emulsifiers (Kirk Othmer: Encyclopedia of Chemical

Technology, 3rd Ed., 1979, John Wiley & Sons, New York, Vol. 8, pp. 900-930).



application form such as, for exanple, solutions,
| otions, creans, ointnents, pastes or gels. The gel is
wopoet/es27sdd f or acne and rosacea. The | otions, PEITER?807/000804
oi ntments and gels can be produced in the conventiona
r using conventional emulsifiers (Kirk O hner:

INT/pCE%%%I opedi a of Chem cal Technol ogy, 3rd Ed., 1979,

John W ey & Sons, New York, Vol. 8,

dfmreaysn keratotyiragentsgssh e feiosxampleg éﬁfh&t’](lﬂ 30id, c,vna@m\wd

such as, for exanple, salicylic acid, vitamn A acid,
resorciltoda,smmencblmrbsol pinthe llike aray deladdeddo tttiaepHahha:enﬁgal ptepadtimd(although

to the pharmaceutical preparation (although this is

ﬂnsmrﬁogpﬁmgﬁﬁ&ﬁﬂkﬁgh@ﬁpodlnent) Hurmect ant factors (hydro
conpl exes), such as, for exanple, propylene glycol,

giu\‘(‘fe%fag factorsf)@gélrg %ﬁlpféﬂgs)géu\é % sforofgxaﬁlglengrr?gﬁllege glycol, glycerol, .

m xt ures bj oba’or |

ef V|tan1 A and E, I such ,
polyethpspc glxgﬁ#femap FeieiaiTe piabt o - isiehpnul Vhalmsprercibly
extracts (such as, for exanple, hamanelis extract or
vitaming e gRshE. vétabsompiexcy (wich py. dereaxamples plapenial extrasts) cspaymes herbal
col |l agen) may be used as hydrophilic and/or |ipophilic
extractsa(dakiht dsyfos exdryple,daarahetis exteactdr chamofmile erteautydreproteins (such as, for
vasel i ne, paraffins, or stearin, or waxes, such as,

examplE; Qfollﬁg%ﬁﬂ'ﬂia? be b@&sdéﬂl&dro@hﬁic aﬁa/bleﬂp@t,mlfc%dﬁww I-E»Hﬁfcﬁrb@ﬁs such as,

fatty phase in an oil/water enul'sion. Suitabl

for exaﬁH Y]\ﬁ ﬁ{ebg{pﬂy{’fﬁl'sfdr%{ r0‘;1“’wafx8§ ?&aa?‘gfo? ﬁxeﬁﬁsﬁ@ @élr?swax, are suited as

oxyet hyl ene steafa

the oy A o b A T e TRIS G- e PR S e for

(such as, for exanple, Tween 80(r))_ or carboxyvinyl
examplmtemé plcohelepolyexyethylene stearpted for @ampbs M %IH@ complex

aqueous phase can additionally contain buffer
emulsifsnb&nenase for esample aAmphaterie® ang kaitdrhfatty acid dstens(@mh tas,dor

et hyl enedi ami ne-N, N N, N -tetraacetic acid and
examplB BS&N\88F) MesarboxYeillylaol RRéEAtes (sueh 8s, fortx@mplél Catbepbl™). The
aqueous phase can additionally contain buffer substances, such as, for example, the disodium salt of

ethylenediamine-N,N,N',N'-tetraacetic acid and preservatives, such as benzoic acid, chlorquinaldol,

parabene or benzalkonium chloride.



par abene or benzal koni um chl ori de. | NT/ PCT/ 53315
According to one especially preferred enbodi nent for
WOor20eHes2et of acne and rosacea, the bi oavai | aAIVER20@7000804
the two active ingredients is increased by using the
wi ng pharmaceutical vehicles: Triacyl glycerides,
INT/PC{F')IS% 13?/)I ene glycol, polysorbates, polyacrylic acid, and
soy lecithin in an aqueous phase conprising water and
Acerding ta one gspseially prsferied satbodimenh fpr srepiynenbefedcne and rosacea, the
Exanpl es The invention is explained in nore detai
bioavaikabllgyvofithe hgo detagringredienta igihesasettby asing-itgifokowing iphavmareutical
bar chart for presentation of edenma formation on the
vehiclegar of a nouse, Figure 2 shows a bar chart for
presentation of neutrophil infiltration and Figure 3
shows a bar chart for presentation of granul ocyte

TSR0, RSN Ay BB | EABNESLL g oy i o
s BG5S S P ey s

systemi cally adm ni stered test substances (Tranci k and

Lowe (1985) Eval uation of Topical Nonsteroidal Anti-

I nfl ammat ory Agents, Mdels in Dermatol ogy, H Mibach
Examplesqy N J. Lowe. Basel, Karger: 35-42). Croton oil is

applied to the ears of mce to carry out the study;

this leads to an acute, inflammtory reaction with

dde iavertion iserplained i1 waregtetail helayy nsigs dessamsienamnige | Here:

granul ocytes that reaches its peak within 24 hours.

Tegire § shovssmoa charh fdy praappthticecoflederma &rtiation on the ear of a mouse,

preventively, i.e., before application of the

il’_ﬁ‘%dr@ﬂ'@ﬂdvﬁﬁa’beﬁr"chziﬁlfd#%res@ﬁtat%d’@ﬂrfeﬂtﬁﬁﬂﬁﬁhﬂln%érha&f ot on
ol l.

Figure 3 shows a bar chart for presentation of granulocyte infiltration.

The induction of an inflammatory reaction (irritative contact dermatitis) is a proven model
for phmnacological evaluation of the anti-inflammatory potential of topically or systemically
administered test substances (Trancik and Lowe (1985) Evaluation of Topical Nonsteroidal Anti-
Inflammatory Agents, Models in Dermatology, H. Maibach and N. J. Lowe. Basel, Karger: 35-42).

Croton oil is applied to the ears of mice to carry out the study; this leads to an acute,
inflammatory reaction with edema and infiltration of primarily polymorphonuclear granulocytes
that reaches its peak within 24 hours. Test substance can be applied here either preventively, i..,

before application of the inflammatory stimulus, or simultaneously with croton oil.

In this test, 1% croton oil in ethanol/isopropyl myristate as the vehicle was applied at time
t =0 h. The vehicle alone acted as the vehicle control. The substances azelaic acid (10 - 20%) and

tretinoin (0.05%) were applied to the mouse ear either alone or as a combination, simultaneously



In this test, 1%croton oil in ethanol/isopropyl
nmyristate as the vehicle was applied at tinet = 0 h.
wOone7/e8arocl e al one acted as the vehi cl e cont r GACT/EHH2807/000804
substances azelaic acid (10 - 20% and tretinoin
% were applied to the nouse ear either alone or
|NT/PCgsig)?'%@’corrbi nation, sinmultaneouslyl NT/PCT/53315 with the
) irritant croton oil, |ikew se dissolved in ]
with the iritang profengph bkgvisagissalyeshia ethmpel/isgrrenyll mywistate. The animals were
sacrificed 24 hours after the eczenma was tri ggered,
sacrificed @4 hhers after the ecdetmawess tdgdeesdyambtiie asr veeight agisidetenthined as a measure
i nfl anmati on and ederma formation. In addition, the

of inflaflrA@icASAd BBEh PRI 61 HE ad¥hith GH PR 48 &R 1888848 P&Ameters were
fromthe ear honogenate. The nunber of animals was

determPRa HoR tlﬁl)é cht hzonil()%elga[tg “Hie n'[:tln%glt @afs i }egls %aé ﬁ‘z;sgc%hé nS 1({/ group.

neut rophi |- speciTic enzyne an a neasur
er.of infiltrated neytrophilic granul ocyte

s bia Har&?iygfeegﬂaﬂagweéﬁ{cpﬂﬂ%qu 2 mspirehthe pymber of
i i nflammat ory processes of the skin and are detectable
infiltrated newteophidicgrannlepytes i ewteophibic\granylockiss pldy an ithpoertanhpart in

rosacea, acne, psoriasis vulgaris and atopic eczena
inflamRetopxprdessesiod thexshiresdede datectdble Brthaskinayi emsiderably increased

addition al so by nonocytes. It is used for neasuring

numbet fGoéddtd, hédeahQAiadis FIhREHIRROFIO 8o0RA MeFb B dase bd &ressed by all
neutrophi | s, granul ocytes and nonocyt es/ macr ophages

. i 0 ipflan .
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of the_ af orenmenti oned di seases. The tests conprise . )
and moRgeytes, ke RuIPRIE B gyl B0 SiopepAsimacaRlgfeare dlsa ingplved in
. m ce: Vehicle (ethanol/isopropyl nyristate) Reference
inflamigggory proggsess of thsi skinRa cpe he eeprpsedly detegted iy the infiltmate ofthp

Ref erence No.: 3
aforementioned diseases.

The tests comprise application of the following substances to the ears of mice:

- Vehicle (ethanol/isopropyl myristate) Reference No.: 1
- Croton oil Reference No.: 2
- Azelaic acid (10%) Reference No.: 3
- Azelaic acid (15%) Reference No.: 4
- Azelaic acid (20%) Reference No.: 5
- Tretinoin (0.05%) Reference No.: 6
- Azelaic acid (10%) and tretinoin (0.05%) Reference no.: 7
- Azelaic acid (15%) and tretinoin (0.05%) Reference No.: 8
- Azelaic acid (20%) and tretinoin (0.05%) Reference No.: 9

The bar chart according to Figure 1 shows the formation of an edema on the mouse ear after

application of the respective substance. The average weight of a mouse ear after application (1) of



Azel aic acid (15% Reference No.: 4 Azelaic acid (20%
Reference No.: 5 Tretinoin (0.05% Reference No.: 6
WORse1/es2Ts0aci d (1099 and tretinoin (0.05% Ref ®ACEFEP20GTH00804
7 Azelaic acid (15% and tretinoin (0.05% Reference
8 Azelaic acid (20% and tretinoin (0.05%
INT/PCﬁg?mPence No. : 9 The bar chart according to Figure 1
shows the formation of an edema on the nouse ear after

the vehiglis 0ta- dhe applicator efspseion pi} é2)sapses an insrearhia the weighof the ear,

wei ght of a nouse ear after application (1)
due to alemARh@CHll mEiRifioh lae indidatichsofiisfldnmatiay, by whichplk basatfoon
of croton oil (2) causes an increase in the weight of

determ1 tR@percéitfeldeviafiSi R ﬁﬁpli‘dﬁhbn bfﬁlé tetsf Aibktaficeds given.
I cations of inflanmation, whi ch the basis for

q;ﬁ% %é@ld&h 01‘4}1 Jcﬁﬂgfté%qﬁacg%{haéf)hgé}ltﬁa{yr?srofq85}0' A 599¢4) and

ance 1 s glven cation

| ai ¢ aci tak s place wi,th co e trat ans of 10%
20% (S 4fere, g S99 CE e S0 s Qs 6 sorast at

reduction of the edema can be observ_ed_ in contrast, )
concentgation of d A¥e Avencani inerease casbg netod Thgapplinatiemabtretnringa a concentration
noted. The application of tretinoin in a concentration
of 0.05%f (6Ddes%of Bhd thoamy sipmifidastrddiation oy edengorfinfianwhation of the ear
reducti on of edema or inflammtion of the ear nmeasured

measurédon the eBPweighl. Thé conlbified SHPHCARA TRAAE aéid QRd REtiRAR RWever,
acid and tretinoin, howevér, surprisingly shows a

surpnsﬁ%l%%hg\g ?%I%b aiﬁgr}egl?églogg)lf Hﬁ%{@qg %ts %J%?Ph{cgt?o(xbof(%g}glc acid 10%
s BT e e BT 8 b oo

[0 rovenents of edemas by 34% 48% and 39%
and tretprggrp&(}ﬁ%)e(ﬁ)/leads to improvements of edemas by 34%, 48% and 39%, respectively.

Thus, a synergistic mechanism is clearly demonstrated in the administration of the two therapeutic
agents.

A corresponding finding also arises from the determination of the elastase activity as a
measure of the inhibition of skin infiltration of neutrophils. Croton oil causes an increase in the
concentration of neutrophilic elastase, due to cell infiltration by neutrophils within the framework
of inflammation. The corresponding values for the elastase activity are shown in Figure 2 as a bar
chart. These values reflect the result that corresponds to Figure 1, i.e., the values cannot be
significantly influenced by azelaic acid application alone in a concentration range of 10-15% (3, 4).
Neutrophilic elastase was reduced only by 20% azelaic acid (5). A single application of tretinoin
0.05% (6) in the same manner as that of azelaic acid 10-15% (3, 4) did not lead to a decrease of the
elastase concentration in the ear homogenate. Surprisingly enough, héwever, the combination of

azelaic acid 10-15% with tretinoin 0.05% (7, 8) led to a significant reduction of ear inflammation,
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Thus, a synergistic nechanismis clearly denonstrated
in the admnistration of the two therapeutic agents. A
wocwnTegpondi ng finding al so arises fromthe  PCI/EP2007/000804
determi nation of the elastase activity as a neasure of
i_nhibition of skin infiltration of neutrophils.
'NT/PC%&@n oi | causes an increase in the concentration of
neutrophilic elastase, due to cell infiltration by
measureon theshastase ¢dncentration én the gardvomdgenste. i Thid iatwmiconfrmsThsynergistic
correspondi ng values for the elastase activity are
mecharf$ho Withe Bombiddtieén &f the tveo tharapeltitragentd decondd nengafbeietected for
the result that corresponds to Figure 1, i.e., the

20% az\éfﬁicl'h%ﬁl ?ﬁﬂ@é inQRis %bx%éh&étﬁﬁrgflt% éuBgtEh&nQ 6y BYon%ﬁﬁ‘éea'lﬁubmon of

aCI application alone in a concentration range o

elastaseow g;a(g&%qt c)tablea ngf)ach(()tg?ﬁ (l:OR Pchgyin pﬁﬁﬁﬁeétr Iegu $& )9 arl]cid¥nonal
tretjnoin 0.05% (6) in the sane nanner as that of
applicationplfretingiy 4 10- 15% (3, 4) did not lead to a decrease
of the el astase concentration in the ear honbgenate.
$igure 3 shawy, likewiseigtthe Fomenfarbar chivet, perokidasetactivityods a measure of the
azel aic acid 10-15% with tretinoin 0.05% (7, 8) led to
inhibitian &f ki fnfittédtionlof Hobeydes @l gBilocytes. Croton oil causes an increase in the
i nfl ammati on, | NT/ PCT/ 53315 neasured on the el astase

concenﬁ&HHﬁ (%, idle fRNIGAAIAREPOF A Rocyl& ad fbnbEtEs within the
confir a synerglstlc nechanlsn1|n t"he compi nati on of

framenig ot A G '@%‘% e a‘l"y(%)lﬁfi#‘%%ed‘ﬂnr# RRBES abffid azetic

concentr n_of ubsta ce, very nounc
acid coRGRABATS o DA SIngletiRBicRRg o irpingin 0 0ol §swevewﬁfl gptleadtoa
then could no |onger be further increased by
significgutdierieaseaf paropidaseedngentration.riRewevsr, in thejcgmbined adimivigiration of the
likewise in the formof a bar chart, peroxidase
two thepapeutid Agen8%7,28, O @speciall9ht 4 bencenthatibn of 05+20% (8)J9)Nin turn a significant
infiltration of nonocytes and granul ocytes. Croton oil
inhibiti6RBFHE pAarh & WA RdUcRd,MARch indicates a synergistic effect.

The results of this study are summarized below in Table 1.
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c effects
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is significantly

Crotonldill

Widigd by combfm

ed treat nent

ith tretinoi

and

aze|l alc acid conppred to treatnmgnt with the Jehicle,
whi (ﬁlepgﬁvei&)mr&i dual agents were not as effedtive. The
ef fecti'veness 1 ncluded, i.a., the infiltratign of
Crotonldfiu Ji@ad?ﬁ?o%)“’m% as peroxidaseqactivity ir_ghe skin
as e as e Infiltration of neutrophilic
Croton FanAQe?ai 5&3({@/3\)su1r ed as elastasfggactivity rq_fhe skin
%'Ilabl e %/
Croton oil | Azelaic acid (20%) |-16 -48 -40
Croton oil | Tretinoin(0.05%) |-4 2 -3
Croton oil | Azelaic acid (10%) |-34 -45 -10
+ Tretinoin
(0.05%)
Croton oil | Azelaic acid (15%) |-48 -61 -57
+ Tretinoin
(0.05%)
Croton oil | Azelaic acid (20%) [-39 -54 -50
+ Tretinoin
(0.05%)
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The infiltration of this cell population into the skin
and the rel ease of proinflamatory substances are
WO0i 2001082289 i n t he pat hogenesis of a series of PCI/EP2007/000804
i nfl ammat ory di seases. These di seases include, i.a.,
ea, acne, allergic and irritative contact
INT/PC{Jg??rTI%t itides, atopic dermatitis, and psoriasis (Braum
_ Falco et al. (1995) Dermat ol ogi e und Vener ol ogi e
[ Der mat ol ogy and Venerol ogy]. Heidel berg, Springer).
Furt her studi es Based on these promsing results

T Edh@brySit Uk BSstaed tHat MunbeheRfelBabt HRNRARIG the art -- a combination
fornul ati ons accor di ng to the i nvention in treatnent

of tretug;m (P(?Sa/c)eﬁrd aQ{allal% gidgl 6—'16 4)) g Et‘l%dl)ﬁ%})&??f r%%st%te compared to the

er na 'S, pSsor

acne. /53315 ai 1. f at. lea
Vehlcleavwr&ngr TR heRRP IS Pt e < BTk ggiances retinoin
toms or its esters and at |east one retinoid for
©. 05%b arstizelairpcid PRA0Yackdnptonsnifssteareaedllygréa therapeutiwsffrcts compared
of rosacea. 2. Use according to claim1l, wherein at
to the viekiakt one a, w n- al kanedi carboxylic acid is sel ected
fromthe group: pinelic acid, suberic acid, azelaic

3ekbeyRaRAkiafotfidlihe lndis gaﬁﬂﬁr&xfeawwbﬁ 6il ﬁ%gnﬁéan@ inhibited

decanedi carboxylic acid and 1,1 1-undecanedi carboxyl1i

by comﬁﬁle&I ge%nﬁ aﬁgﬁfrg o(flrll ?}gioé(z%}afé a%' pa%}ie&) eQm?etnt ﬁg?ﬁe vehicle,

one anéedi ca acrd s aze al ¢ aci
Use ac d|n to one of.the preceding clains, wherein
while g igiVidqiALARSES gyera ngtgs Shectieon

The effectiveness included, i.a., the infiltration of leukocytes measured as peroxidase
activity in the skin as well as the infiltration of neutrophilic granulocytes measured as elastase
activity in the skin (Table 1). |

The infiltration of this cell population into the skin and the release of proinflammatory
substances are involved in the pathogenesis of a series of inflammatory diseases. These diseases
include, i.a., rosacea, acne, allergic and irritative contact dermatitides, atopic dermatitis, and
psoriasis (Braum - Falco et al. (1995) Dermatologie und Venerologie [Dermatology and

Venerology]. Heidelberg, Springer).

Further studies
Based on these promising results further studies confirm the effectiveness of formulations
according to the invention in treatment of rosacea, allergic and irritative contact dermatitis, atopic

dermatitis, psoriasis, and acne.
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atons i ndependently of one another are present at the
a- and wpositions as ester groups. 5. Use according
wot200208a78h 4, wherein the al kyl groups are net BT/EP2007/000804
ethyl, propyl, butyl, or pentyl in straight or
hed form 6. Use according to one of the
INT/pC@%i@édi ng clains, wherein at |east one retinoid is
. selected fromthe group: tretinoin, isotretinoin,
Claimsnpt retj ni de, etretinate, adapal ene, bexarotene, and
tazarotene. 7. Use according to claim®6, wherein at
| east one retinoid is tretinoin. 8. Use according to
one of the preceding clains, wherein at |east one

3, Use\o¥t df fagictine 3, HxxalkdriedRarbx Ric deldSwidsy &F 53 tdibéh atoms or its esters
concentration of 2 to 40%i s present. | NT/ PCT/ 53315 9.

and at lgﬁ?oﬂﬁ%ﬁﬁcghg .pﬁ'&dl%%t%ﬁh%tmmgﬁ%i} Brl Lrali r?lg):r g%%ﬁlegt of rosacea.

, W-n-a i‘car C acil S €és
concentration of 5 to 30%is present. 10. Use

ccording.to claim8, wherein at | east. one. P
34 AP Riea T Do RYF a5t B o o0 lbficarbppic acd i selected
concentration of 10 to 20%is present. 11. Use
from thg geayp | ng to one of the preceding clains, wherein at
| east one retinoid in a concentration of 0.005%to
0.2%is present. 12. Use according to claim11,
wimelizi acida sublesia stid pazelarcarcidy s¢taicicracid, t8moeartediarborylaf acid, 1,10-
0.025%to 0.1%is present. 13. Use according to claim

decanedidarbovigic atid agd 1]1¢ apidecnedicgboxificdcidn a concentration
of 0.04%to 0.06%is present.

3. Use according to claim 2, wherein at least one a,m-n-alkanedicarboxylic acid is azelaic

acid.

4. Use according to one of the preceding claims, wherein alkyl groups of 1 to 5 carbon

atoms independently of one another are present at the a- and -positions as ester groups.

5. Use according to claim 4, wherein the alkyl groups are methyl, ethyl, propyl, butyl, or

pentyl in straight or branched form.

6. Use according to one of the preceding claims, wherein at least one retinoid is selected
from the group: tretinoin, isotretinoin, motretinide, etretinate, adapalene, bexarotene, and

tazarotene.
7. Use according to claim 6, wherein at least one retinoid is tretinoin.

8. Use according to one of the preceding claims, wherein at least one a,0-n-

alkanedicarboxylic acid or its esters in a concentration of 2 to 40% is present.
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14. Use according to one of the preceding clains,
wherein the use takes place wth pharnmaceutica
wo011/a82%89s and/ or vehicl es. 15. Use accor di ng PCI/ER2ei17/p00804
14, wherein the use conprises the follow ng
ceutical vehicles: triacyl glycerides, propylene
'NWPCQF€% |, polysorbates, polyacrylic acid, and soy
| ecithin in an aqueous phase, conprising water and
aVsesaccemling te elaip Sowdietetn at deasanest.ohadkgnedisadoryjic acid or its esters
cl ai ms, wherein the use does not conprise the use of
in a cormaptrdtion ofi§ito pOtariaprestnt.cal | y active conmpound. 17. Use
of at |east one a,w n-al kanedi carboxylic acid with 7
to 13 carbon atons or its esters and at | east one
Nt Usticlord g t& CRAH 81 WHerBinl fabiRsme Ul d-nadlkre@Rabat 1R cid or its
for treatnent of |nflannatory skin

estershgilﬁc?r?c%ﬁr tM/og%/téé%é%ﬂrgsenwe of at |east one

, W n-al kanedi car acid with 7 to 13 carbon
atons or its esters and at | east one retinoid for

uci ng .a phar utical. preparation for treatment.

33 GePteeo TR B hsbeHinf PRER. Bheditaetantaedigl ina

Use according to claim 17 or 18, wherein at |east one
concentgatign pf 91003 vIRi0ckte BoX 93Nt acid is sel ected fromthe

group: pinelic acid, suberic acid, azelaic acid,

sebaci ¢ acid, 1,9-nonanedi carboxylic acid,

12.10sechscerdmngite alabot ] whereipiatileasi @nd retinoid in a concentration of 0.025% to

1- undecanedi car boxylic acid. 20. Use according to
0.1% isqresend. 17 or 18, wherein at |east one

a, W n- al kanedi carboxylic acid is azel ai c aci d.

13. Use according to claim 11, wherein at least one retinoid in a concentration of 0.04% to

0.06% is present.

14. Use according to one of the preceding claims, wherein the use takes place with

pharmaceutical additives and/or vehicles.

15. Use according to claim 14, wherein the use comprises the following pharmaceutical
vehicles: triacyl glycerides, propylene glycol, polysorbates, polyacrylic acid, and soy lecithin in an

aqueous phase, comprising water and salts.

16. Use according to one of the preceding claims, wherein the use does not comprise the use

of any further pharaceutically active compound.

17. Use of at least one a,m-n-alkanedicarboxylic acid with 7 to 13 carbon atoms or its esters
and at least one retinoid for producing a pharmaceutical preparation for treatment of inflammatory

skin disease.
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21. Use according to to claim17 or 18, wherein alkyl
groups of 1 to 5 carbon atons independently of one

wo00t082780ar e present at the a- and w positi onPCILERGLETEN0804
groups. 22. Use according to to claim17 or 18,

in the alkyl groups are nmethyl, ethyl, propyl,
'NT/PC%%? or pentyl in straight or branched form 23. Use

according to claim17 or 18, wherein at |east one .
A8t Useonfct legstoar egbr-achlkanedicarhexylic@oid:with 2to Fiodarhon atoms or its esters
Isotretinoin, notretinide, etretinate, adapal ene,

and at lesxairetingid fandoduriy plantaceddcal preparaternfod tiegnieat ¢fpsoriasis,
claim1l7 or 18, wherein at |east one retinoid is

atopic debrRhfiti0bfeommon acne.

19. Use according to claim 17 or 18, wherein at least one o,m-n-alkanedicarboxylic acid is
selected from the group:
pimelic acid, suberic acid, azelaic acid, sebacic acid, 1,9-nonanedicarboxylic acid,

1,10-decanedicarboxylic acid and 1,11-undecanedicarboxylic acid.

20. Use according to claim 17 or 18, wherein at least one o,»-n-alkanedicarboxylic acid is

azelaic acid.

21. Use according to to claim 17 or 18, wherein alkyl groups of 1 to 5 carbon atoms

independently of one another are present at the o- and @-positions as ester groups.

22. Use according to to claim 17 or 18, wherein the alkyl groups are methyl, ethyl, propyl,

butyl, or pentyl in straight or branched form.

23. Use according to claim 17 or 18, wherein at least one retinoid is selected from the

group: tretinoin, isotretinoin, motretinide, etretinate, adapalene, bexarotene, and tazarotene.

24. Use according to to claim 17 or 18, wherein at least one retinoid is tretinoin.
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