WO 2012/ 052479PCT/ EP2011/ 068263 1 Bri noni di ne Gel Conpositions and Met hods
of Use CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application is
entitled wo 2pramsedsy pursuant to 35 U . S.C.  119(e) to UprBI/EP2011868263 Si onal
Patent Application No. 61/405,388, filgd Cctober 21, 2010, which is hereby
5i ncorporated by reference herein in its enti rety BACKGROUND OF THE

| NVENTI ON [ 0002] Par abens ar.e. Iéegrs of para- %x oic acid. They are
used primarily for thei'fmeHdngel CamposHany E‘i g Eio’glﬁ%?perti es. Exanpl es

of parabens include neth araben, eth ar aben, opyl par aben,

but yI par aben, isobut§RE §§ RENGE ) %\Iﬁgffr E—é@é&i&‘f Sar aben and t heir
salts. e o

net 11 cadg i nat e APVl lgYSARRL e o ﬁa@gﬂéﬁ@%é@é& T e Hpp v

preser vatﬂrm&sonai Pateat Applﬁmﬂtlbﬁ I\Imdl/pbasﬂad‘ﬁed Octber 2Ida910,ivesch Séerebar br e et

al., 24 1 Ap &E) tﬁggm col - (2004) .and references therein. [0003] Carboner
is a gendPGoEPqIalRe byfe %P%%megsﬁ t48Wvar ked product from 15 Lubrizol.

Car boner and Car bopol (r) are used |nterchan eabl% in the present
application, referring toBaH W&N N1ic acid cross-Iinked

wi th pol nyl o) n f
acrylic i@‘?dﬁ cr%%gg]ﬁ%ls%{(e ‘%te% %{#15%%1 hg*%g?[!entz Jﬁtc a&ger;[?l g rypﬁ ? 8*“%“5{5"& et her
of sucr oskeir eacteaicidal aet fuagicafal pll’oqmlyllee nExatﬁﬂEboﬁM&ehamlLbleemthlﬁpdab&

story of safe and effective

vehi cl es for drug deliver a long hj
use in 2 @fhdbwaé%hengepgylpe@é%n% ?(l&rﬁwﬁsl Sotampeah%wgopya?r@ﬁ&po rted by
ext engi veeh QAeﬂleld ?ﬁe‘éx@aﬁ§ BIORYe BRYEIr RRERostNQ ﬁl&OQﬁyﬁaﬁ)ﬁsE ang h%ol ow

irritancy properties and are non-sensitizing w'th Tepeat usage nmers
or carbo mmfﬁc@p@ifylmraé aheetiescparalzps arerwrtielplusad af esany atvieo msthe eognetlcf or

2l pha- 2- 200 afgigre b ReGiisy e T e antluoad: 2Pbagr e i tRarSpy or as

adj unct i veretdnessaRdrefn0 | ower intraocul ar pressure (10P) in the treatment of
gl aucoma and ocul ar hypertension (COHT) si ncg its approval in 1996.
Bri noni di[#®3has @ibomgersrs gepameinane beCubepel atmaden@sltqdmyowt froms skl n

Ser . 1No. LB 4ESCERenRE ARLG Y PRt ARPed TR e Bl REE S5 88Ty Soner e

U.S. Ser refiinglid/ak9sthe@8psiomEhedallit ®id @bss-linked Wit gilgilR&lyhsihas, orsee,
e.g., U S, Patent Ag plication Publication No., 2006/ 0264515. Topical gel
conposi t idbAsylebyaeli Kicaybep hpmapelymer ofaprimasid. sresspiakethwih gy aﬂb‘reﬂﬂeﬁie

treat nen dj b .S. Ser.
no. 107 585 e o CUSE AR 8 NRKRe Ry PRRET ity R (P fef I b ot
al ., et cusedad ¥OlNs!for ding deliesenTheynharta long histoyys biddfé mel ¢feuctivelgsinof

nmet hyl par aben have been unexpectedl y observed ({an sone, bri nonj di ne top| cal

gel EBr miPRical 8RlS: ARYN I AWEANINRENCRES BhRPROHELI XN SE 4B RRIPSY iy dies.
met hyl parngRe Rayd QAL EEhdve e§tr5‘rﬁ@lg II)\errrﬁaﬁc9 G;?élrtléiealnd%méehblﬂ%n%

cont ai ni ng carbonmer and 5net hyl paraben t hat substantl ally free o
par aben orrlﬂsltead:dtMs@epzﬁatbcnﬂl@soambwm@‘tcwpollymeesrhavmbccrml}medlm topepal renent  over

an extended period of .star Suc onposi tions and rel ated net hods and
product s %rr“&ﬁ%fé’éléﬁ %eﬁ’”l?idfae%&lgp Eﬁg’m&ﬁ’ﬁlsi‘?&tlﬁhl}% BRI EF SUMVARY OF THE

| NVENTI O}b(i(ﬂ(]’m]Bﬂm%ﬁﬁhrgseig@rséllectﬁ%p(ﬁﬂ{arz-ﬁﬁﬂéﬁél’gféedgbﬁlspflt hbf'sebd%h%&ﬂés i nvention
relate to a topical 10gel corrp05|t|on conprising: 0.05 to 0.20% (w w)

met hyf paregbermonsyikeerapy ¢ros @dpaedraithpiapy & \oaver ué@oadalaﬂessgrel@@ﬁ%n(tw w)

car borrer ’tregﬁ'lgen? op gltcu?co%?a W écvv{a\fv}lylge%e%smg ?d)i’!ﬁl) since its approval in 1996.
Brimonidine has also been found to be useful in treating various skin disorders, such as
rosacea, erythema caused by rosacea, see, e.g., U.S. Ser. No. 10/853,585 to DeJovin et al ;
U.S. Ser. No. 10/626,037 to Scherer; U.S. Ser. No. 12/193,098 to Theobald et al ;

30 telangiectasias, see, e.g., U.S. Patent Application Publication No. 2006/0264515. Topical
gel compositions comprising brimonidine, carbomer and paraben(s) for the treatment of
skin disorders have been described, see for example, U.S. Ser. No. 10/853,585 to DeJovin
et al.; U.S. Ser. No. 12/193,098 to Theobald et al., etc.



15wherein the topical gel conposition has a pH of 4.5 to 7.5; and

wherei n when the concentration of nethyl paraben is greater than 0.15%

(W w), theocorospivati on of carbomer is | ess than 1. 25%Cwrrpo11/o6€268] | n
anot her general aspect, enbodi nents of fhe present invention relate to a
topi cal gel composition conprising: 200.01 to 5% (ww) brinmonidine; 0.05 to

0.20% (w t hyl par aben;. one or nore second eservatives; Q.80 to 1.50%
(W w) caﬂw - BfBS BreoeT dneaTioRG RS S S %ﬁylpé@hﬁ%ﬁ@ieﬂ?e%e t opi cal
gel Conp%ﬁbiﬂegﬁ]g@%sﬁrv%'litpionfe Bith&nidine to R ﬁglnformulations and ¥REEH N when the

concentration of “met hyl paraben is greater t 0.15% (ww), the
concent r doinodatafns cantbiomey cartsonh@sied t thethylpa@bes.(w w) . [ 0009] Anot her gener al

aspect of present invention relates to.a topical gel conmposition

conori si N0 00" FRGRI Bty Siprise] G0 PP RaCok PRl Pos GrhoBRT B, 1506 (w w
et hyk pamaii@paral¥a B2 LR2ANAIRCREESR I ABZORisk particles and meets fiRe O nore
second preservatives selected fromthe group consisting of sodi um benzoate,
phenoxy etehameirobiple reapiremprichyel an exipiited pkeiiad alstoage aSudimpmpiosizions dichy| urea;
0.80 to 1, % ) r b r..94.5 {. DY w): propyl ene glycol; 4.5 to
6. 5% (w/vasla%?ﬁ:eé%ﬁanﬁ%ﬁ% i %eé“\k%%de‘rg;ﬂ?e grege%%pf)“cgm‘ﬁher ein the pH of the
topi cal gel conposition i dj 6.5 by an adequate
anount of sodi um hydr oxi @I@qéﬁﬁ@(@fﬁﬁ 'gﬁEq%[%d\g'ﬁlgﬁn anot her general
aspect, qodwRgi MeRt sheWentBBadPEOSENGodIM¥AE bF MR Pr@b'eﬁttiﬁvérﬁioﬁ réBfehed tficdir eating
or preventing a skin disorder in a subject. The method conprises topically
adm APst el eranpasitingiempriainga of the subj ect a topical gel composition
according to an e m%];% e sent _i.nvention, wherein the skin area
is, or is prone tg%gfe%l,toaf Og}gﬁ‘g%vr}bnﬁ&[%gargh?nn di sorder. 15[ 0011] O her
aspects, features andoagvedicegedpeiertdiges,nvention will be apparent fromthe

foll ow ng discl osure, incl laldi ng the detail ed description of the invention
and its preferred OndailmMe SvanFathmesénded cl ai ms. DETAI LED DESCRI PTI ON

OF THE | NVENTI ON [@(bl%h\éaqé%?%ﬁwggpdll hgl?gf.ons, articles and patents are cited
“20bac an

or described in the grou roughout the specification; each of
t heséSref erences i svikedietie topicdrgebec@hpabitinn agfagiteoltes ka7 .5t andent i ret y.
Di scussion of docunents, acts, materials, articles, or the |ike

devi ces,
whi ch have been i ncYiRYY nfh?é%?j@é@ﬁ?ﬂ_%@@t\fwfp@&bﬁw greatprgiha Rd Spur pose of
pr ovi di ngysONtRXont QiraliB® oPERSSRE: ik TS Mah AMsoPRGRdI scussion is not an

adm ssion that any or all of these matters formpart of the prior art with
respect t{0008hy i Ihnaothicogenc?d dizact, esbaddomentd ofi the dres¢rd dh@htuo edae ted | ned
ot herw s al.l techni ﬁﬁl@ and .scientific terns used herein have the sane

meani ng zgp“é%ﬁﬁlo?ﬂnﬁpoﬁ “8°HE6F ™o one of ordinary skill in the art to which

thi sppnvention per toang 5o Wen) Wrisknidigét ai n terns used herein have the
meani ngs as set forth in the S})eci fication. Al patents, published patent

appl i cati ons and p@Hl5itedt308néwienregthrprieben;

one or more second preservatives;
0.80 to 1.50% (w/w) carbomer; and
9.0 to 13.0% (w/w) total polyol;

25 wherein the topical gel composition has a pH of 4.5 to 7.5; and
wherein when the concentration of methylparaben is greater than 0.15%
(w/w), the concentration of carbomer is less than 1.25% (w/w).
[0009] Another general aspect of the present invention relates to a topical gel
composition comprising:
30 0.1 to 0.6% (w/w) brimonidine tartrate;
0.05 to 0.15% (w/w) methylparaben;



30are incorporated by reference as if set forth fully herein. It nust be
noted that as used herein and in the appended clains, the singular forns
"a," "an,woantk/ise4re” i nclude plural references unless treTmprdients2es early
dictates otherwi se. WO 2012/052479PCT/;EP2011/ 068263 4 100141As used
herein, "erythema or a synptom associated therewith” is intended to

enconpass any type or classification of regness_ of skin caused. by hyperem a
or congestion of tK8°CRPIY %‘FFP%‘gprieF’FrYﬁ’é’eFé e‘f%%‘rtge ghoup kenL#ing ofand any

Synpt om asgaf %E&t&,&?@ﬁﬂy@ﬁan&ihﬁeﬂzﬁr ATeotfl GBI @hyiRursy, TRE AELS5ERA! at ed

therew t h" enconpass ski'n rednhess” or rash 5resulting fromany causes. For
exanpl e, ur¢a; can be caused by skin injury, surgery and other procedures on
t he skin, infection,,.infl tio noti on, exercise, heat (erythema ab

i gne), cold, phot oz)egr%)stlotli' 3%%”28*}@?‘}1% t herapy, allergy, hot flush

di seases, nedicati ansio 5% (wEkppRbeien®blycslr yt hema or a synptom associ at ed
therewith" include, but are not |imted to, photosensitivity, erythenma

mul ti forme, and er ythermeShduisuglycank andei r associ ated 10synpt ons.

Phot osensitivity i%uﬁﬁ%&% teli;),y a reaction to sunlight, which often occurs
when sone factors, 'such as an infection or a nedication, increase the
sensitivity to ultréerdh éte praof dikit@iical deM@vgositioh 9 adjednad fol avpH wf s @noal so
occur without any increased sensitivity to ultraviolet radiation. Erythem
mul ti f or P& Pwar e apropaPispdivgy keodgeaduegys slyEM. | esi ons on the skin,
whi chnyar al | [+QR; edi I I i or

il nggs. q%mst %ﬁr@{%ﬁ%ﬁge nu?l'?‘iséeg?%ﬂbggmtéés?%oci g%g%ﬁ%ﬁ?%vehgfgrgg%étg?ﬁ%l ex or
nycopl asneethof &tdaong or preyérmga shoddiserdei ia asubectm Tife reethvhemaprideat i s
acconpani ed tender .| unps,, .usuallly on the |egs, bel ow t he knees,. and may
be cayseﬂOFB%%’eatdeﬁPlﬁteﬁﬁ%I %ﬁlﬂa AL s Whiedoa toPSbAT PRPHEOR 0T ¢ H
embodi men, ffoolifRfen bEME PrestMUBIMNLBR, whdIEinlBE Rin §feX 1SR RbndtoDETREQRI
associ ated therew th" includes erythema of rosacea, i.e., erythema or a
synpt om »Qdbsskein disedlet.herewith in a patient with rosacea. Rosacea is an

i nfl t ski p..di sorder.t hat nerally affects t.he eks, nose, chin,
ind f0r engoRiIor Gtk Erten: tebEs ol B yaghs BriErtrobauil PE RN ER " 6.
t he abnorRefollb&ees scl@furd, MeclSdih @ thel RRIIEH TBRribESALL BE YA RENGN Bid i Synpt om
associ ated therew th" enconpasses different degrees or grades of erythema
or a symprdpredeneediments anéthesippendet cimpi | d to severe. 25[0017]1n vi ew of

the present disclosure, a skin area that is affected by erythenma or that is
prone to be affected DETRNEhERDESCRAPBON QFntHEINYENIION any di agnostic

signs or s kpown in.the art, .and can, be treated t.hods according to
crbodi ned0E0; ¢ heraub e iR B et 46 Qb R TRH T el ang ect asi a
or azgyMhenBréeRiomidah@Hdokdif HRWpbATicAtRIne Bicht P tikesS Qfbish&s@s hdtginmanent

abnormal dilation of blood vessels, such as arterioles and venules. A

vi si bl e BheoRProted i referenee in| itsoutivey s Piscyssiuatt] dpcametaragisbmatesislsadeviiess, t o an
observer w tho i R i Lher. 1 h ectacl es
normal | y a\ﬁf‘écttla‘lt}’ g{/th% Elge g\bhg%ﬂ{/aé’g?g&ﬁ 1r1]1¥1\1/1§§c|1 %&&S{é E%gée}%tsé%hgceatngbésﬁ%r ngetpa T°bl 0od
vessel cafi phavdingcelitenrebethe pfesait ihwwagibn aBeet difbuSsifiris nbg haaghsibashas can be
associ ated w th numerous conditions, syndrones, diseases, and WO

2012/ 052470ptyll ebhesernaibss Ssmpag of Shejprar arkwih sssaeqs e anyainy ejoss

t el apgi ect agpl . associ ated with age, sun exposure, and al cohol use.
o he?gdi s(aliesg?esgd 8@@%@%&'&3, conditions, and syndromes associated with

t el angi ed0@IS] as Unkebudigined otheowtsé,i atti te¢hmgcab xahglientifisaérarsaded haginhervediet ar y
henorrhagi ¢ tel angi ectasi a (A ser-Rendu syndrone), . ataxia-tel angi ectasi a,
spi der a e imEan BaET SOBRA NSRRI 08 ADf Bt oasr _%J%%&b%ﬁa&,to SSEEy ndr one,
Kl'i ppel - THRAAUNBYANED e thedN S, @BRain Rirks ISeMehEh Hdl S 8RS FeantRE Q8§ M8Hth in

pi gmentosa, nevus flanmmeus, generalized essential telangiectasias (GET),
angi oma s$ky yegificaisam Al patdets, pvbbvhied (BRESIPEadersand pbblseltiosetiteddwrah nons,

and 40" | %%eeirn"&l)rpg% & bdy rteFelrgn%g S T 2ttt fully herein. It must be noted that as used

(13 2%

herein and in the appended claims, the singular forms “a,” “an,” and “the” include plural

references unless the context clearly dictates otherwise.



[0019] I n one particul ar enbodi ment of the present invention, the term

"tel angi ectasia 10or a synptom associ ated therewi th" includes

t el angi ecwee/@sE9ci ated with rosacea, i.e., telangi ecrasiER2@n/06826y mpt om
associ ated therewith in a patient with  rosacea. [0020]In another particul ar
enbodi nent of the present invention, the term"tel angiectasia or a synptom
associ at t herewi t h" i ncl ydes. sun-i nduced/ phot odajmage t el angi ect asi a.

15[ 0021] S er m® PdIT Be CRER P! %SYW&W&%@%%& FoRishpehio
enconpas s fibdst &heRbe SPORRRTAbn Of RURSs O skiflARBBGUADERNDI o UBLATR
associated therewmmth, frommld to severe. [0022]In"view of the present

di scl osurofthezcapitlianesmghe tdvarr ldysrsaffitecslan ang ahebanpioecisasdigedtherewitthat i s
prone to be affected by tel angi ectasia,can be.,identified,usi an

G 2gnost MRe4anETUReE Or b SHEP RGO Hod BV AR Rasseuh s g Byh

et hods agwRifd dh Ay ealed Fakemple, ftlRn P& EAREL by BME 'iﬁjhlg[‘surégg%ﬁ]i Bihetised
herein, the term"brinonidine" refers to the conpound (5-brono- '

qui noxal ipredgdyrey o thesskin, iyfgetiond Hflammatpnoemotiqn exergisedicaigntiengheb wnelict ur e
of Formul g, (1): 25 .. For mdl I nd_.an h ceutical ly acceptable salt
of the oo bhoRBein Sa Rt inbuPha RRK, PARLIREBRAYS Srid o JRASE

" phar mac @xaimgidsloy “agteptaallagymptdnf 89sociard thisesithienheiude, b arsot Hasedsal t s of
a conmpound of interest that are safe and effective for topical use in
mammel s RREOSSREItY peydes npiefyws; anderhema gpdusumgand (etryassociated

201218521 7B AL LAZEEEPHRRE 4 ulspa bER sk RoR B Wiight hich ofien occurs when o
speci f i edomefpooemdsich Bhar mieeioh ioc alnledicaticephabdse tlaxcsedsiaididy td Wrawalet s

include, byut.are not limted to, hydrochloride, hydrobrom.de, .hydroi odi de,
nitrate, r%‘ﬁ?tf%{]t g[?o‘ﬁ?vﬂrlPfhatoé?nsﬁ%té’ﬁ%%@@? OSETVIHIOYS pRaiETeased SRNEE l?YntQt e,
acet at e, yRRAGAEEadaBb. CEI:yﬂ{e@na fbkifShfe is ERdrhd@iRd tRaRkad ﬁ%&aér%thé?'lés%ﬁsr ate,

ascorbate, succinate, maleate, b5gentisinate, fumafate, gluconate,
gl ucur onanghe skag ohtackatre ushadlymatesd hyeneaction, to ghadi trats infagidnanesihdsenat e,

et hanesul.f onat ben esul.fonat e -t.0] uenesul f onat e nd pa te (i.e.,
e NI Rl B R e S e R DT SR e o P AR BERE s Cond
in the prEes@bha nBYGNN 91 f6@N of &FReRAANITAE Bttbhpahied bResiRBE RBpe, ahliFomv t h
vari ous am no acids. Suitable base salts include, but are not limted to,

al umi numthelgeebelay the kndesmnd mayrhesiaused byosseiagsedieatiossar disgases. nc, and
di et hanol,gmne s

di et hanol,ggiste Bl &t pa Rt R By PR BDSIIBRGHLLESh | e AegeRtaRke. 5Al ts see

rm Cl . Incorporate erern

r ef er enceympfd2pds6Satad eebréreirte’ inclutidseerthednm ‘of yabaedagi' e. NEQIhEMA of @¥P@YINth Of
interest, or a pharmaceutically acceptable salt thereof, that further
i ncl dBes assostaidchersiithin @ pareni srth respsed i Resaserels ap dnflamyupterotkimdiseidebound to

it by nomp6QuALENT 5 E&gitﬁqggié%%g,llﬁ;@e oAl 6d £ ORAGLr 108 &t Me Bt GAlpiGT

conposition® or ™“topic ormil atron,"™ as used herein, ny gel
f or mul at iofnosacead o ppydsinta, 0a, thieiabhoringl pdiaessed ek skéal | y and/ or cosnetically

acceptabl e for tapical delivery of the specified conppund(s) according to
erbodi medpUed ¢ B R RS SroeHAE S et e ‘f‘}?_é’g‘ﬂ)éf’%‘?f iferent”
" CONPOSi tie@Res biSerhMs@IRIdD: SNESMARSS 285l DAL GANPHbSI M t@vemec fi ed
ingredient "in the specified anount,” as well as any product which results,
di reefly [8017] ndi nedew pf thergescobdibil oairé, arskinodres thet ispéetted byl erytitpnendoreghat i n
ggiemif)ec;'bs]; !%q%g? gogl})%/ueﬁgéc@ qu%%gmlaj chtg beh identified IESE]I?g atm%/rc{pagn%lsjtllaé Sgttls or heans &ny

known in the art, and can be treated by methods according to embodiments of the present

invention.

[0018] As used herein, “telangiectasia or a symptom associated therewith” refers to a

30  visible, permanent abnormal dilation of blood vessels, such as arterioles and venules. A
visible blood vessel is a blood vessel visually discernable as a line to an observer without
the aid of magnifying equipment (other than spectacles normally used by the observer). In

various aspects, a telangiectatic blood vessel can have a diameter of at least about 0.5 mm.

Telangiectasias can be associated with numerous conditions, syndromes, diseases, and



25 nost preferably a human, to whomw || be or has been adm nistered
conpounds or topical fornulations according to enbodi nents of the

i nvent i orwoRhe/dserm " mamral " as used herein, enconpassegCarpP2mobek3

Exanpl es of manmmal s include, but are n limted to, cows, horses, sheep,
pigs, cats, dogs, mce, rats, rabbits, guinea pigs, nonkeys, humans, etc.,
nor e prefer?éjl% a human. P eferg}%l. ,. a subject is in.need of, or has been
the obj edHSOBfer346h tiadACigl teaRgisrtana AEn BY asspeiaiet v ass SUBSPRNS-on of a
skin di sQhE&fconSUEE Bther ARBERE. i &l LBRIAbNS, A8@GHRIrorh &) ANHIAES §tha,
psoriasis, purpura, erythema of acne, eczemm, norirosacea-rel ated

i nf | ammatt¢langieftasidasendkde in AidniBmitigg exskipte, sdgmidenya, beredgarn emodhagic
wrinklin or. ) tom associ ated therewjth. WO . ) )

2012] 052398tesRErB i TRe9R 8V P SRR SRLS R ESE 0B 0P EaiHint » or
"treabi ngnarin®fR4 feldn@icdfsiABhiGi @l BRBm FheRimd, Riipdel-PlendifMeWalerof a di sease
or disorder, or of at |east one discernible synptomthereof I|In another
enbodi mesyndromeeSurgentVeberrdisepses Aeioderma @i gaertoss naypsdhasmensagensralized

prophyl axis.,...qr, {fever.sal t | ne. ur abl hysi ter

Fei bt od- o2 B P R PR R R CRESL SBRIPYE

di scer ni bhel céll edrcipymhhghdromitarlal nkvoiy edlari@itsyer, enbodi ment, "treatnent” or

"treating” refers to inhibiting or slowi ng the progression of a disease or
di sor der JOKH her IngMigdiagtiguiay empogdimen e presgitii pyengpn dhe fespeitelngiectasimpt om
physi;gl og| . Il madt: f [ e both. In
ey~ aBot hos ShltonPadlocia ) BRrcif? AR o i BN R Beo DA TRl o Bl 0 e

onset of telanfiiseaseorar syt mon desociald] B&3G]thin e patiait withmbexdtearent s, conpounds

of int ere@é~F :ilre f\dm g{@ster.eq as @(gr event ative neasure. As used herein,
"prevent ilt 0oy e hPAHEwIar gpROAMERS teeﬁfﬁﬁetnitHWe’étFo%ﬁé‘“an%}( of acquiring
a given e 3R (R HaSOhPSm alBcidtel 1R8N R dintREEs Qin-hBGcA/PReHITRAEe the

speci fied conmpounds aré admi nistered as a preventative neasure to a subj ect
havi ng atgarglédasosi tion to a di sease or disorder even though synptons of

t he diLse r di.sorder, are. 15absent or _ nini nal 0031] I.n_an enbodi nent of
the 3P osdhZiinyelts AT HEPRARaRaba BPyS: AoPPi Py er cotRava oen

obser ved diffierbiitl q¥BReS bN&rall UG Ahn & tadi DMy bRN Sss6 ARk A kYOGt ) fth fiNdw) or
nore net hyl paraben, particularly in batch sizes of 300 g to 250 kg. See
Exanpl e 10B&€BwW. This observation is surprising in view of the solubility
of nmet hyl ben, Accordi ter] Saf et S . S)  of
nmet hyl parlg‘?e , t%lews‘gl Sg%e{}?%s%ﬁto@sﬁg ylaﬁglrng%%an%fﬁlsﬁf?g%glbg ?62%%%.11{&%32 %
(W w) at 20 i$prone altdffeédtedMotélangikctadia 2 K2 iddmefiesialsitg dnlytdyagdbstiedi gnsl @ar aben
in propyl ene lg(]l ycol is 1in 5 at 25 C, the solubility of nethyl paraben in
war m2§| ydrsass Knawvimghie art, apwhcag by tisated bympsghodsiresardiaedo gmpagdineats st yhe

Equi prren i; ,ab.com World Wde Wb:

sci encel tapge.sgﬁnsl ms?g. php?nsdsl d=9926083. Further, 25accordi ng to Handbook of
Phar nacej00234| EAsupiddreran,(theipra) britoei diod”ubfels toythefommpdunyl(pdraben in

propyl ene gl ycol i in. 5 at 25 C, 32] I n. view of net hyl paraben’ s

Sol ubi |1 Gytho alﬁbwfﬂ-éh%ﬁﬁymﬁ: it ang HAE s the Py P IR e

t hat O.BQﬁp(m/mb or | ess nethyl paraben would remain conpletely soluble in a
topi cal gel composition conprising about 4.5 to 6.5% (ww of a first

pol yol in 30which nethyl paraben is substalitially soluble, about 4.5 to 6.5%
(ww) of a second polyol, apd aknput 0% (W W aqr |ess water. The detection
of net hyl paraben crystalling¢ paiticles s e osition is conpletely
unexpected. Not w shing to be~laund by , the net hyl paraben
crystalline particles observed in the I diqg,topical gel and pl acebo
conpqgsitions may have been caused by one™~or” no reasons, such as

recrystal lization of WD 2012/ 052479PCT/ EP2011/ 068263 8 net hyl paraben duri ng
the manufacturing process, or recryBbahlla@gati on of nethyl paraben during
storage resulting from excipient-excipient interaction. Wthout the

sur pri si #gd 8By Bharmarakicabitecceptably salp pethe spmpayith sidinms bsmonyne HriEge. have

r easonabl ec exi e S opi cal
gel scorrpég?it%‘?gns?ﬁ?%ﬂtirggel g)ﬁg&itia%@@gc\?g Sp gﬁ%g%&g’vgéﬁﬁé@%éﬁ’ %gﬁn%?lg?s%rulo;ti on
free of thie affaysingloand pO3S¢Enino diensaf sndadfettie for el usenmendmmalsraelat e t o

an i roved topic
gB that poss%ss tﬁ

I | . . .. . .
e dgsef\red biological activity. Pharmaceutically acceptable salts include salts



conposition that is substantially free of crystalline particles and has

m cr obi ol ogi cal quality over an extended period of storage. The inproved
topi cal gwb0mmpesvti on according to an enbodi ment of tireTmPes@nts26nvVeENt i on
conprises: 100.05 to 0.20% (wWw met hyl6paraben; one or nore second
preservatives 0 80 to 1. 50%(w/w) carboner; and 9.0%to 13. O%(w/w) t ot al
pol yol ; he topi cal on has a Hof 4.5 1to 5; .and
15wher ei ﬁ’ AFIEIS G RESTE SHbeR Pres I}tcb‘h Spﬁef ﬁ‘ix?%li’%éﬁ H@%C@a&l%%llwaﬁawt@l%%
(W W), thedcrRtentshid 1n91ﬂd9fbu? Qire%'frﬁﬁnt'eé 1, § Zér&ﬂl%ﬂdé- - R Eb SYh ik

[ 0034] According to enbodi ments of prées i nventi'on, the anmount of

met hyl parhabemdldﬂ nhete onibas, tisudfatd, $’hedpba|lte mcd)ﬁl‘ixi)sp@atejla@mcc@ma@fyacemtd,ZS%

0. 15% 20%. SU|t econd presgrvatives that can

used in ?fga& %te’ocr‘“%‘ﬁ %ei%@ﬁfew {}aéﬁft TBHT qﬁé’ﬁiﬁﬁ at‘é:rﬁ‘}“ﬂ?%%é?%&%%es t hat
are sgi t%@ﬁtﬁ%lﬁeﬁ’é fhiRRiae bl R, Ll dubdhatEXARARR, RIrmhREbELEMB I BaBRRY vat i ves
include, but are not limted to, sodi um benzoate, phenoxyethanol, benzyl

al cohol , meﬁhme@fqndienythamﬂseléonam bdﬁ?@z@ﬂuifdnéﬁylp tﬂlwe&mgm @ndapan@mlees of
t he seco r und uch
as 25benggll R%eﬁiﬁﬁ?ﬁlec ISXE%HQI%X% I?aé)ﬁ ﬁlc())%‘ie %ft Idc:er%i Susge ﬁl dju‘gﬁeflt?\i um

chl ori de 1n®ﬁd01¢eityfoﬁwphdtnﬁdcum@lﬂb(abcte@&l,bleada@t@h@ﬂhl@rla@ﬂﬂhﬁlo aslde hSwmble
chlorobutanol anti bacterial esters, such as esters of parahydroxybenzoic
aci d; andag Yels Mehtde. btaronatdimiteddat dumingm, salcium. GitHuse BIRERESIWN or ocr esol |
benzgpc o] i i nt am cin,
pol yrion Aol R Fnc, THUIBGN Bl YL YR Brig hIAAUE LR BET 27, P
second praeee@tab&t salte seesBegé ecdli, 66 Ji Bhanmadti. Vaoi (hg7 Hhakbpogeeddesas bpf

Gram negatjve and Gram positive m croorganisns, as well as yeast.

[ 0037] Acé%leEﬁnﬁ‘b to enbodi ments of the present invention, the one or nore
second prggss|Vvat AYE&d%F@ﬁ'tﬁ@te%ﬂe"ﬂ%ﬂéﬁeﬁ @ﬁé&ﬁk a @BfpbivRl SRR, @F a

phenoxyet hanol in the conposition is, S grea?er than 0.3% 0.35% 0.4%
0. 45% orph@mwwwmy acc%@bMEﬁEﬁQ@?@l@Wﬁ@Q@@bﬁM%@h@qe@@eﬁ] mgeording to

nb f th ti th het |
O R S Ry RN R e Rt R R i S AR U
can be a [pewppol Yieterdftapiday bélGodfpositiofT &S Iopitdl keDformtifatian” ak Lwd Rtder

pentaerythritol, allyl ether of sucrose, or allyl ether of propylene.
Exanpl es nfang anbeshdersnuation o sampesitigewhich is pearpaeeysisal \sal/errosoaticaly] ude,

07ap ( Car BshabTLES forh i o GRIRP IS, %%ﬂﬁ%ﬁ%%p@gr%%%c‘%%sﬂé%%“’%zﬁb%ﬁ%ﬁ%%g Lol y,

t he car beheihveionar boner 934P, carborrer 974P, or carboner 980.
[0040héccord| ng to enbodinents of the present invention, the armunt of the

car béher PR he Qonprddicrsinihe geﬂabeampemws ig ingeded GOQWPPS%%O yct] 504
1.25% 1..3mphs d&g%he‘ls?)e/%lfleﬁlegf d(t\t\(f}]erepé&ﬁéall gd@fegés 981 adf [ﬁ%&%i QARnW th

various ingre nts so ave used to nimze
irritati oesulthefireathpbi edirtalyt frensddnrbindtioas sfitheepéecifisthingedensur thagpecified
bi oaval lability of the active agent in the fornulation. See Oher Il et

al . Ge2894AY

[0028] As used herein, the term “subject” means any animal, preferably a mammal,

25  most preferably a human, to whom will be or has been administered compounds or topical
formulations according to embodiments of the invention. The term “mammal” as used
herein, encompasses any mammal. Examples of mammals include, but are not limited to,
cows, horses, sheep, pigs, cats, dogs, mice, rats, rabbits, guinea pigs, monkeys, humans,
etc., more preferably a human. Preferably, a subject is in need of, or has been the object of

30  observation or experiment of, treatment or prevention of a skin disorder, such as rosacea,
erythema of rosacea, telangiectasia, psoriasis, purpura, erythema of acne, eczema, non-
rosacea-related inflammation of the skin, flushing, skin sagging, creasing and/or wrinkling,

or a symptom associated therewith.



Jellies," pp. 1327-1344 of Encycl opedi a of Pharmaceutical Technol ogy, vol.
3 (ed. by 15Swarbrick et al., pub. by Marcel Dekker, Inc., 2002); or Pena,
"Gel Dosawe 2bwoss479Theory, Fornul ation, and Processi ng, PCPEP283D6R288 of
Topi cal Drug Delivery Fornulations, (ed. by Gsborne et al., pub. by Marcel
Dekker, Inc., 1990). Polyols in gel fornulations can serve one or nore
function such as sol ybili zi ents, thrgi stl,griéers, emol | ients, skin

n_

ng a ‘
00 t Hﬂelﬁggﬁ’?ﬁ lengt & “UAH RS HEETHGI PAEORONcan be used

hunect antl;

in embodi ?@ﬁ]‘l&rﬁlx?soelf rev B8alRIFeSBRhsd AVEBNrIGNod TGk HA& on@%so%ﬁol@@;‘m;:)tiom ted to,
glycerlng, propyl ene gl'ycol, dipropylene’ glycol, hexylene glycol, butylene

gl ycol , dmdedfi duindother epatddyrhen e tegaineanit’sor ‘Sreatingi’srefrnd petnrapd adiveatigpny col 200 t o
600, and gl ycerol. [0042] According to enbodinents of the presept invention,
Che anmouRiomH AXRe0F TSSO BES T RS RO BB o S Ame et SR Bt B, 0ot
(WwW s for dR¥AIRPb&naRestd hobheceSsab ¥ did@IRibR%n ot By 9% madhnfdPoIn Ydt ¥hed 2. 0%
12.5% or 13.0% (ww. [0043]In an enbodi nent of the present invention, the
t opi cal gelbodiorgubds itieptorent oorp ttiesleng” aefersctadnhibiting os slopdng/ide progregsiontofehe

met hyl par n 1S:S tantiall ol ubl e,. .1.0044] Rr ef er ahl t opi cal gel
Corpost cIRR i RURE Bkt st O ot gt ol SEE MY sy MG P

propyl enghgliylogicaidyd. 0| yahlization of @ phpsital pelaynets30rQd4b] Ihoeokthtg t 0

enbodi nents of the present invention, the anount of each of the first and
second p&MpefEngny “tieatmeshpds itierting irefersiaismtnerihe gnssheta diseaser disgrdsn,

(W Wy f gﬁ%ﬁanpineceﬁaﬁ%mb%dgl%t}té ch%pm?ncgo{?f.irﬁéregt 2o Nerel 9946] I N a

preferre odi nent, a topica conpositiron according to enbodi nents of
t he i nvempréventafiue tieesure dygarsed berem, Hpreeentdns pef mednaing’oraferefo 4 rddantiamnof WO

2012/ 0524 79PCT/ EP201.1/ 068263,. 10 di oxi de (Ti 02 referahly at, an anount
that is dUFFS olaiiupae ﬁa%wnt%eaafo?rdﬁsqs erphy Mﬁf%@ﬂg}@e@ﬁ%%@g‘a% ed
i ngr edi enfe dacitRE cbAHII Rt OMmiRitterdPIY LoRPdntiAMS Sedstikitd AkigBethavinpa skin.
Ti2 may cause mld irritation and reddening to the eyes, thus eye contact

wi t h t he pfédipositiomt@i diseapeton disoalel yveadhdughstymmitdnas efthp disease on dshuolgr drebe
avoi gsd Ti tani um.di in de Sinparts a whiteness to the topically
adni NP st PRETECLIHEEL t i on and hel ps to increase the opacity and reduce the

transpar gpe3n | of tnhd GesaAGEdtioPfhe prbdeainyBnttin0 Xieths 1 BERN R stalllgfd Refides OF
scatters light (including ultraviolet radiation in light), which can help
protect pevvlbrenbperyed ddirsnomdiae tepmcal Zelifarmulptienseeniiniesnd 24 egvwher used as a

Fadiat o RAFRAFE R By tafiny LRGSR T oS Pal By S8 KRR o (e

present iThvestseation ReummBingtin ofewat @ sclubifiey sf hé@ylparabemf Atédrding tora di oxi de
in the conpositign is about 0.04%  0.0425% 0.0525% .0.0625% 0.0725% or

0. 0890 (wiNlterigl Solesy Pr@taaﬁt?ﬁh@flsﬁgh‘éﬁ%ﬁhé@ﬁ@%?qa the sty of geathyl parakAngfi on
accordin : b § t il j I : ri ses an
et Ve R g1 2 b B By O R D ot o
agoni st auetlayl pdrabbemaio pudpybalelg)y cat cselpinabite 59l thetshimbdo§ pf tiettylpasabefi irect i ve to

prevent or treat g.skin disorder. 49] Al pha agrg ergi c receptor agonists
are wel | W@\éyqeﬁ&tlﬁgb%tgzﬁ/gﬁn S‘ffré?@??’e@]‘eé‘ﬁﬁﬁﬁ %To,rﬂ_f’rﬁ( E: ik %Ptadrene_rgi c
recept or QRAAK Bhb R, W‘%rla"VﬁlleWaa':Jsgi%ﬁce@é%/glsagﬁlﬁmﬁfs@lﬂg:Q%@@ﬁ._OFufﬂgé?,n' st.
The al pha adrenergi c receptor agonists included in the 20i nvention may or

may Bdt showdisgltebondbaok of Bharadastical scialeptidsupray, thel sohdility @flr ener gi ¢
receptors. Fqr exanpl e onme. may. be. ¢ idered as being both al pha-1 and
al pha- 2 &aﬁl@ﬁ%% G qBé’E%”ﬁ’?%ﬁe g&ygcé’x_fsgfgl.é)%e%pr eferably, the al pha adrenergic
recept or [6@B2]i St Inayw RE nRtS L UesoflbARGid pSoRR afi€ wREdr] ¥ Yoaldihde Been
adrenergi c receptor agoni st. ‘

reasonably expected that 0.30% (w/w) or less methylparaben would remain completely

soluble in a topical gel composition comprising about 4.5 to 6.5% (w/w) of a first polyol in

30  which methylparaben is substantially soluble, about 4.5 to 6.5% (w/w) of a second polyol,
and about 90% (w/w) or less water. The detection of methylparaben crystalline particles in
the composition is completely unexpected. Not wishing to be bound by theory, the

methylparaben crystalline particles observed in the brimonidine topical gel and placebo

compositions may have been caused by one or more reasons, such as recrystallization of



[ 0050] Exanpl es of sel ective al pha-1 adrenergic receptor agoni sts include
25 oxynetazol i ne, phenyl ephrine, and net hoxyam ne. Exanples of selective
al pha- 2 asoeneroge4r9r ecept or agoni sts include bri noni di necTierbe@bysieozol i ne,
naphazol i ne, xylonetazoline, epinephrine, and norepinephrine. [0051]1n an
enbodi nent of the present invention, the active pharnaceutical ingredient

conprises 0.Q1 to 5% (w bri honi.di ne. The active pharnmaceutica
i ngr edi eﬁleeﬂaaﬂars _ ‘%)ﬂéﬁéﬁ\{\g ere?tua%g BIRSeSr orﬁﬁ?lastﬁﬁé?mgfaup?tﬁva%ti ve
i ngredi enf,8nb BoRddirdduftthol o ek BiahM i&?pie%t'?ﬁt'efé@ﬁ&&\?@ﬂ%uﬂﬁ& shipfAtihgd to,

b
medi cations Used to treat the skin disorder or the underlying diSease that
causes t lbsskitrondhaderiddlre, pragent miventam, neswoboldowhhaal reasoohbIngxpeatedithe ot i cs,

Cor 1 0% 8 2 B SRR S ATROE B 5o R LDRPISR: S 20571
2012/ 65247 BRGTH EFRAN LU06ARGRidxEQOSRE Bagadli ng to embodi ments of the

present invention, the amount of brinonidine in the topical gel conposition
i s about [003339% t Bmbodissents. of dhe pregensidayentiomietate ©.anunpoovedstemcad @el 1% to 2%

2% to 3%. 3% 1.0 4% or A% to..5% (w-.w) .. Preferably h n f
o7 rons acRRpifiod B Risubb UG ek b W oo @ g pE pRTBM Lol
5[ 0054] | nualitproetedr ederriet) et sEof stehgé. NEhIhGE eV tbpivslndel odmpditiomapi cal gel
conposition conprises; 0.1 to 0.6% (w.w) brinonidine tartrate; 0.05 to

0. 15% ( wRg§orfag g pamBedippent of the present inventigihgorapriser e second preservati ves

sel egyed fromthe rP%”t Oc%ya (- Ski i um benzoat e, phenoxyet hanol ,
benz;q/ al cohol , i m'%' azgl i iﬁ?lg‘%}‘)@?gggdg%%ﬁ%?azol idinyl urea; 0.80 to 1.50%
(W' w) carboner; 4. %ontor thobdsecodd\preparogiviegne gl ycol; 4.5 to 6.5% (W w)

gl ycerol ; and 15purj fi wherein the pH of the topical

e r
gel conposition isoagﬂtﬁgltﬁg}"f‘@/@.%ﬂlogle&@dby an adequat e anount of sodium

hydroxi de aqueous s@buf iP5 0d:QRPw] R&APHALNY to an enbodi ment of the present
i nvention, the topical gel conposi tion conprises greater than 0.3%

(w w) phenoxyet hanovheasn thegopied @eticgnessgrondtas wePof 4When7.0; aBbo (W w) or | ess
met hylLparaben is used i.n the formul ati.on. .[ 0056] A.t opi cal I sition
recontl ng o embod RIS "B L opralaion phuERY B ear ComprreeOdad ti onal
phar WPe%WﬁﬁkHeYCoﬁﬁ&ﬁrﬁti@ibbﬁcaﬁ%&h&ii@ﬁs§tha§q%%§wﬁv|@059 listed in Rem ngton:
The Science and Practice of Pharmacy, 866-885 (Alfonso R Gennaro ed., 19th

ed., 199489034¢hoshccording to embedimentpoa Hedueseat Inaeiiono gie@aoupt ofg Del i very

Syst ens 7 her i Q e el Y, refe LR I of the
addi ti oné? e(t@??%?eennl stﬁ%)%ocqlgoéfe%{ogt%%?ﬁ %lgg%ﬁ(ﬁ Oﬁﬁq‘/‘i’gé%, 'prto)’f géé? %égls

adsor bento20%0kivoxi dants, | ocal anesthetics, buffering agents, surfactants,
flavorants, fragrances, dyes, etc. [0Q057] Suitable protective agents and/or

cosmePi ¢ [MMt s, Swrdleaeserdihses auRs thatpards, used ingrbodi@eps of fieressat ¢ o,
dusting RAWHELS inchlddGng hRRERGvesGRAaRAL b1 e FoBHRAICA eattn! TESARGRes of

the second preservatives include, but are not limited to, sodium benzoate, phenoxyethanol,
benzyl alcohol, imidazolidinyl urea, or diazolidinyl urea. Additional examples of the
second preservatives may include, quaternary ammonium compounds, such as

25  benzalkonium chloride, benzethonium chloride, cetrimide, dequalinium chloride, and
cetylpyridinium chloride; alcoholic agents, such as, chlorobutanol; antibacterial esters,
such as esters of parahydroxybenzoic acid; and other anti-microbial agents such as
chlorhexidine, chlorocresol, benzoic acid, polymyxin, mupirocin, erythromycin,
clindamycin, gentamicin, polymyxin, bacitracin, silver sulfadiazine, etc.

30  [0036] Preferably, the second preservative is effective in inactivating challenge doses
of Gram-negative and Gram-positive microorganisms, as well as yeast.
[0037] According to embodiments of the present invention, the one or more second
preservatives comprise phenoxyethanol and the amount of phenoxyethanol in the

composition is, or is greater than 0.3%, 0.35%, 0.4%, 0.45%, or 0.5% (w/w).



30zi nc carbonate, aloe vera gel and other aloe products, vitamn E oil,
allantoin, petrolatum titaniumdioxide, and zinc oxide. [0058] Suitable
ant i oxi danboas247acl ude, but are not limted to, ascorlpce/Eeeeid/oss?esits
esters, sodiumbisulfite, butylated hydyoxytoluene, butylated

hydr oxyani sol e, tocopherols, and chel ating agents |ike EDTA and citric
acid. WO 2012/ 022473P /EPﬁPq’Lll 068 63 12 [0059] Suitabl e buffering agents
can i ncl W®8lput Aggasdingio pAPdIRIgNtS S ﬂé‘r’c@?%fflbmﬁﬁl?tfoé‘r the caihorer & Hynefis,
phosphat i o] ffers.
PSPt SRl ey S A R 55 SR i O oT s L o

i nvent i orhompolfymet héacrylrmcdlandie:rcbssdmke@wﬂ@tahetﬂlyb&harmnanadﬂgﬁs] alyl gheclofas

canphor, nent hol C ne 5di bucai antlfun al s, such
SR r ol oprse. OF M eBRs PLRGRyIRR:  BERbIR o SRS BRL SRRk PO GiShas i eni o
aci d, st olightigh theluleCORAZOAR linGite@tth] BFRhE 910X93aPNoxPD IR BubsepbupiF n,
econazol e, ketoconozole, and anp h%terl cin B [0061]A t opi cal gel

conposi t|96ﬁPé@¢bmm¢rr9§4Pb aedr&admﬂ?elnt%odﬁarbmerp??@éent i nvention can
further ntiseptics od Qv dlne odlne
benzal kot 0ial 2ochit sy iy B wBGe S BuShier DY PRomRED P L SYPORE AL G,

hydr ogen [p@fogxi d&ccdiginaehtabediiens of pheiedent fnesmml ﬂfelam@ﬂdomﬁéyl pyri di ni um
chl oride. [0062] The topical gel conposition accordi ng to enbodi ments of the

present CAPERT Bht e&ﬁmﬁ@lwrbﬁaﬁb@@r% 7o 1g OPRE. il Mgredi lere.d - B ot héd™,

conpggi t i;0/xo 0 known nethods in the art, for exanple nethods
prov?ged lb{}é’fogﬁdsg}rg‘g&ference texts such as: Rem ngton: 15The Sci ence and

Pract i ce [0041Phar Palgyl, gel Bofitruldbidhs with 7aridix/idgre8ieats88mb(lXed dresein Ravedegenar o
ed., 19th 1995); | . K. et al., Transderma]. And Topi cal Drug
Del i very S‘g‘ig‘toéﬂ’él“(“f%‘?liaﬂoﬁdi’%nﬁpﬁmﬁe torihiin ﬁé?élﬁpeqtnw@#epmsaﬂ herein by
refer enc%mafvgl%?’ﬂ }%@ tl{?:"écﬁfze Eé't%t [Pk S8 flont FeBWREAANS a0f "ddiEadgnvent i on

are preferably within a physiologically acceptable pH range, e.g., within
t he rangdeltits, Appult323-1544 of Abgieiopedis, of Woren@@uecd 1 e@hmbngyovol 63 Ead [i)9)

tab f t 3, buf f | uded.
At ddSor St aPEChERiae HikGen FihOfar BEP e dit DrBssTmi ShEThener a
aspect, erhadaBmtafd ProdeBEndr B SRl -IZBETLpRRA/ Dﬂ)gaD@hJe%/ Boimmlitashs 2&af

treating or preventing a skin disorder, such as rosacéa, er hema of
rosacea, byddskagicet thgiuh, by Merseh BlekkerplincpuP0). Polpoleingebforashidonserneny,

non-rosacea-rel at ed |flnflamrat| en of lﬂe skl n. flushi. ng Sk'lhen? g%l ng,

SCIv ne Or M.Or nctions. suchi as Solu zmg eﬂts Ol(S]ILlI[‘lIZ,_I
creasi ng an OI’ wr i nkl'i'ng, or a synpto ocCl’a er eWI rn a SUbj ect

by topi caumg¢cragirskihglepétralign tagerds, d. SuRitge poliyolshBat Db e Gteddn eppodiatenge!
conpositiqgn according to an enbodi nent of the present invention, wherein
the 30skioh thermsesensinvetiondnglpdmbut geet limitedia, glyceyne Reopslena shicebr der . The

rel evant 18&01 i 8 nor e
o7 S FRERI G OB BB R B
No. 10/ 626 pOlSE‘thyb:nSgh&DbIQO 10.680, ﬁﬂlrglyd\dml 10/ 607,439 to G| et al.;
Ser . No .0 Shan et al U S. Ser..No., 12/193, 098 to Theobal d
ot al - WA pa dior B %L?%ﬂl%tﬂf e ATPS! RBeiisgoReGRNE 8 g ©
2012/ 052%%'8@41%?@2&%6&%%@%%& BRdpw 15 &% (Rlw), &t e§am§ﬁef abolPo. 0@42/9652/} 942 to
DeJovin et "al.; U S. Patent Application PubI ication No. 2005/0020600 to
Scherér ; 1arido,U.0S% Palt @t 1 1apsl 128Yd oA SRulbt 12 8td eviwNo.

[0043] In an embodiment of the present invention, the topical gel composition

comprises at least a first polyol in which the methylparaben is substantially soluble.

[0044] Preferably, the topical gel composition comprises the first polyol and a second

polyol, such as propylene glycol and glycerine, respectively.

30 [0045] According to embodiments of the present invention, the amount of each of the

first and second polyols in the composition is independently about 4.5% to 6.5% (w/w), for

example 4.5%, 5.0%, 5.5%, 6.0%, or 6.5% (W/w).

[0046] In a preferred embodiment, a topical gel composition according to

embodiments of the invention further comprises a water dispersible form of titanium



2009/ 0130027 to Shanler et al., are herein incorporated by reference as if
set forth fully herein. 5[0065]1n an enbodi nent of the present invention,

t he t opi cwbl2g12z@md7ai st rabl e conmposition conpri ses about POTEH2410/0682680 (W W) ,
such as about 0.1% about 0.15% about§.18% about 0.2% about 0.25%
about 0.3% about 0.35% about 0.4% a[gout 0.45% about 0.5% about 0.55%
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Accorpli ngy%&mliﬁé Q@ﬁ}%§hﬁj§e§dnd ﬁére?iﬂgpﬁrﬁfét uring the batch, et hyl par aben
was first dissolved in propylene glycol at 50C (122-140F) in the
pr eser vatlP9d] phakean embodiment of the present invention, the active pharmaceutical ingredient
comprises 0.01 to 5% (w/w) brimonidine. The active pharmaceutical ingredient can
30  optionally include one or more pharmaceutically active ingredients in addition to
brimonidine, including, but not limited to, medications used to treat the skin disorder or the
underlying disease that causes the skin disorder, antihistamines to control itching,

antibiotics, corticosteroids, intravenous immunoglobulins, acetaminophen, etc.

[0052] In a preferred embodiment, the brimonidine is brimonidine tartrate.
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COMpPrises:

0.1 to 0.6% (w/w) brimonidine tartrate;
0.05 to 0.15% (w/w) methylparaben;
one or more second preservatives selected from the group consisting of
10 sodium benzoate, phenoxyethanol, benzyl alcohol, imidazolidinyl urea, and diazolidinyl
urea,
0.80 to 1.50% (w/w) carbomer;
4.5 to 6.5% (w/w) propylene glycol;
4.5 to 6.5% (w/w) glycerol; and
15 purified water;
wherein the pH of the topical gel composition is adjusted to 5.0 to 6.5 by an
adequate amount of sodium hydroxide aqueous solution.
[0055] According to an embodiment of the present invention, the topical gel
composition comprises greater than 0.3% (w/w) phenoxyethanol as the second preservative
20  when 0.15% (w/w) or less methylparaben is used in the formulation.
[0056] A topical gel composition according to embodiments of the present invention
can comprise additional pharmaceutically acceptable excipients, such as those listed in
Remington: The Science and Practice of Pharmacy, 866-885 (Alfonso R. Gennaro ed.,
19th ed., 1995); Ghosh, T. K. et al., Transdermal and Topical Drug Delivery Systems
25  (1997), hereby incorporated herein by reference. Examples of the additional excipients
include, but are not limited to, protectives, adsorbents, antioxidants, local anesthetics,
buffering agents, surfactants, flavorants, fragrances, dyes, etc.
[0057] Suitable protective agents and/or cosmetic agents, and adsorbents can include,
but are not limited to, dusting powders, zinc stearate, collodion, dimethicone, silicones,
30  zinc carbonate, aloe vera gel and other aloe products, vitamin E oil, allantoin, petrolatum,
titanium dioxide, and zinc oxide.
[0058] Suitable antioxidants can include, but are not limited to, ascorbic acid and its
esters, sodium bisulfite, butylated hydroxytoluene, butylated hydroxyanisole, tocopherols,
and chelating agents like EDTA and citric acid.



300 g - 2 kg 1 Cct. 2009 August 25, 2009 Pl acebo, 0.3% POBM Crystals 300 g
- 2 kg 1 Cct. 2009 0.03%Brinonidine 200 - 250 kg Sept. 2, 2009 0.3%
POBM No cwgbsos2doFeb. 2010 0. 06% Bri noni di ne 200 - 26@/8Pgo11/082ps . 7,
2009 0.3% POBM Crystals 1 12

[0059] Suitable buffering agents can include, but are not limited to, acetate buffers,
citrate buffers, phosphate bufters, lactic acid buffers, sodium buffer, and borate buffers.
[0060] A topical gel composition according to embodiments of the present invention
can further include local anesthetics and analgesics, such as camphor, menthol, lidocaine,
5  dibucaine, and pramoxine; antifungals, such as ciclopirox, chloroxylenol, triacetin,
sulconazole, nystatin, undecylenic acid, tolnaftate, miconazole, clotrimazole, oxiconazole,
griseofulvin, econazole, ketoconozole, and amphotericin B.
[0061] A topical gel composition according to embodiments of the present invention
can further include one or more antiseptics, such as iodine, povidine-iodine, benzalkonium
10 chloride, benzoic acid, nitrofurazine, benzoyl peroxide, hydrogen peroxide,
hexachlorophene, phenol, resorcinol, and cetylpyridinium chloride.
[0062] The topical gel composition according to embodiments of the present invention
can be prepared by mixing the ingredients of the composition according to known methods
in the art, for example methods provided by standard reference texts such as: Remington:
15 The Science and Practice of Pharmacy, 1577-1591, 1672-1673, 866-885 (Alfonso R.
Gennaro ed., 19th ed., 1995); Ghosh, T. K. et al., Transdermal And Topical Drug Delivery
Systems (1997), both of which are hereby incorporated herein by reference.
[0063] The pH of the topical gel formulations of the invention are preferably within a
physiologically acceptable pH range, e.g., within the range of about 4.5 to about 7.5, more
20  preferably, of about 5.0 to about 6.5, such as a pH of about 5.1, 5.15, 5.2, 5.25, 5.3, 5.35,
54,545,55,555,5.6,565,5.7,5.75,5.8,5.85,59,595,6.1,6.15,62, 625,63, 6.35,
6.4, 6.45, or 6.5. To stabilize the pH, preferably, an effective amount of a buffer is
included. Acids or bases can be used to adjust the pH as needed.
[0064] In one general aspect, embodiments of the present invention relate to a method
25  oftreating or preventing a skin disorder, such as rosacea, erythema of rosacea,
telangiectasia, psoriasis, purpura, erythema of acne, eczema, non-rosacea-related
inflammation of the skin, flushing, skin sagging, creasing and/or wrinkling, or a symptom
associated therewith, in a subject by topically administering to a skin area of the subject a
topical gel composition according to an embodiment of the present invention, wherein the
30  skin area is, or is prone to be, affected by the skin disorder. The relevant disclosures, e.g.,
on using brimonidine to treat the one or more of skin disorders, in U.S. Ser. No.
10/853,585 to DeJovin et al.; U.S. Ser. No. 10/626,037 to Scherer; U.S. Ser. No.
10/607,439 to Gil et al.; U.S. Ser. No. 10/763,807 to Shanler et al.; U.S. Ser. No.
12/193,098 to Theobald et al.; U.S. Patent Application Publication No. 2006/0264515 to
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DelJovin et al.; U.S. Ser. No. 12/621,942 to DeJovin et al.; U.S. Patent Application
Publication No. 2005/0020600 to Scherer; and U.S. Patent Application Publication No.
2009/0130027 to Shanler et al., are herein incorporated by reference as if set forth fully
herein.

5 [0065] In an embodiment of the present invention, the topically administrable
composition comprises about 0.1% to 0.6% (w/w), such as about 0.1%, about 0.15%, about
0.18%, about 0.2%, about 0.25%, about 0.3%, about 0.35%, about 0.4%, about 0.45%,
about 0.5%, about 0.55%, or about 0.6% by weight of brimonidine tartrate.

[0066] To treat or prevent a skin disorder, in view of the present disclosure, the topical
10 gel compositions of the invention can be topically applied directly to the affected area in
any conventional manner known in the art, e.g. by dropper, applicator stick, or cotton swab,
as a mist via an aerosol applicator, via an intradermal or transdermal patch, or by simply
spreading a formulation of the invention onto the affected area with fingers, a sponge, a
pad, or wipes. Generally, the amount of a topical formulation of the invention applied to
15  the affected skin area ranges from about 0.0001 g/cm” of skin surface area to about 0.05
g/em’, preferably 0.002 g/cm” to about 0.005 g/cm® of skin surface area. Typically, one to
four applications per day are recommended during the term of treatment.
[0067] Methods of the present invention can be used in conjunction with one or more
other treatments and medications for the skin disorder, such as the medications used to
20  treat the underlying disease that causes the skin disorder, antihistamines to control itching,
antibiotics, corticosteroids, intravenous immunoglobulins, acetaminophen, etc.
[0068] The other medicament or treatment can be administered to the subject
simultaneously with, or in a sequence and within a time interval of, the administration of
brimonidine, such that the active ingredients or agents can act together to treat or prevent
25  the skin disorder. For example, the other medicament or treatment and brimonidine can be
administered in the same or separate formulations at the same or different times.
[0069] Any suitable route of administration can be employed to deliver the additional
treatment or medication including, but not limited to, oral, intraoral, rectal, parenteral,
topical, epicutaneous, transdermal, subcutaneous, intramuscular, intranasal, sublingual,
30  buccal, intradural, intraocular, intrarespiratory, or nasal inhalation.
[0070] This invention will be better understood by reference to the non-limiting
examples that follow, but those skilled in the art will readily appreciate that the examples
are only illustrative of the invention as described more fully in the claims which follow

thereafter.
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Example 1
Observation of Methylparaben Crystalline Particles in Topical Gel Compositions

[0071] Crystalline particles were first observed visually in a sampling of 7 tubes of a
batch of brimonidine topical gel composition. These particles were isolated. The identity
5  ofthe particles was analyzed by several analytical methods, such as HPLC test for

identification by comparison of the retention time against standards, differential scanning
calorimetry (DSC) for determination of melting point, NMR for a structural identification
(by 1H and 13C), mass/ mass with UV detector and QTOF to separate and identify the
different masses, etc. Based on these analyses, it has been concluded that the observed

10 crystals are crystals of methylparaben (hereinafter abbreviated as POBM or MPOB), which
is a preservative used in the composition. According to the process used for manufacturing
the batch, methylparaben was first dissolved in propylene glycol at 50°C (122-140°F) in
the preservative phase.
[0072] Microscopic observations were performed on additional representative batches

15  of brimonidine topical gel compositions and placebo gel compositions containing 1.25%
(w/w) carbomer, POBM and other ingredients. The observations have been done on one tube
of each batch, with the microscope Axiolab DRBKT Zeiss no. 023733.01 with a camera ICC Zeiss
or the microscope Olympus BX60. The microscopic observations were done at 5°C and room
temperature.

20  [0073] As shown in Table 1, methylparaben crystalline particles were unpredictably
observed in both brimonidine and placebo gel compositions containing 0.2% or 0.3% by
weight methylparaben (POBM).

[0074] Table 1: Results of microscopic observations of representative batches of gel

composition
Date of Composition Microscopic ~ Batch Size  No. Tubes  Date of
Manufacturing Observation Observed Observation
April 2008 Placebo, 0.3% POBM Crystals 130 kg 7 Dec. 2008
April 2008  Placebo, 0.3% POBM  No crystal 130 kg 5 Dec. 2008
July 1,2009  Placebo, 0.3% POBM Crystals 300g-2kg 1 Oct. 2009
August 25, 2009 Placebo, 0.3% POBM Crystals 300 g-2kg 1 Oct. 2009
0.03% Brimonidine 200 - 250 kg
Sept. 2, 2009 0.3% POBM No crystal 1 Feb. 2010
0.06% Brimonidine 200 - 250 kg
Sept. 7, 2009 0.3% POBM Crystals 1 Feb. 2010
0.07% Brimonidine 200 - 250 kg
July 6, 2009 0.3% POBM Crystals 1 Feb. 2010
0.18% Brimonidine 300g—-2kg

Sept 15, 2009 0.3% POBM Crystals 1 Oct. 2009



300 g - 2 kg Sept. 10, 2009 0.3% POBM Crystals 1 Cct. 2009 1%
Brinonidine 300 g - 2 kg Sept. 17, 2009 0.3% POBM No crystal 1 Qct.
2009 Jan.wbd20122B8109Pl acebo, 0.2% POBM Crystals 300 g 1 Peln/EP4911265263 Dec.
22, 2009 0.18% Brinoni di ne 0.2% POBM Nps cryst al

0.5% Brimonidine 200 - 250 kg
July 16, 2009 0.3% POBM Crystals 1 Feb. 2010
1% Brimonidine 1% 200 - 250 kg
Sept. 18, 2009 0.3% POBM No crystal 1 Feb. 2010
2% Brimonidine 2% 200 - 250 kg
Sept. 29, 2009 0.3% POBM No crystal 1 Feb. 2010
0.06% Brimonidine 300g—-2kg
Sept. 10, 2009 0.3% POBM Crystals 1 Oct. 2009
1% Brimonidine 300 g -2 kg
Sept. 17, 2009 0.3% POBM No crystal 1 Oct. 2009
Jan. 12,2010  Placebo, 0.2% POBM Crystals 300 g 1 Feb. 4, 2010
0.18% Brimonidine 800g Feb. 10,
Dec. 22,2009 0.2% POBM No crystal 1 2010

[0075] Assays were conducted to estimate the concentration of methylparaben
solubilized in a batch originally containing 0.3% (w/w) of methylparaben, in which
crystalline particles were observed. Centrifugation was performed on the batch to collect
5  crystals at the bottom of the centrifuge tube, thus removing them from the supernatant.
The methylparaben concentration in the supernatant was measured and found to be about
0.2% (w/w), which was about 66% of the 0.3% (w/w) in the original formulation. The
reduction in the concentration of soluble methylparaben in the composition raises non-
conformity issues and may result in poor microbiological quality of the composition over
10 an extended period of storage.
[0076] The presence of methylparaben crystalline particles in the topical gel
formulations is surprising in view of the solubility of methylparaben. In order to find a
solution to avoid the crystallization problem, several hypotheses have been postulated and
evaluated to uncover the potential cause and possible solution of the problem.
15 Example 2
Improved Topical Gel Compositions Free of Methylparaben Crystalline Particles
[0077] Various changes to the formulation and the process of manufacturing the
formulation have been made in order to obtain improved topical gel formulations that are
free of the observed paraben crystals and have acceptable microbiological quality. For
20  example, methylparaben, also named methyl parahydroxybenzoate (POBM), was replaced
with the more water soluble Na POBM, but crystalline particles of Na POBM were still
observed at 0.3% (w/w) Na POBM. Addition of 0.1% of EDTA into the formulation
resulted in immediate recrystallization of the POBM at 0.3% (w/w) in the formulation,

suggesting that the 0.3% (w/w) concentration of POBM may be too high.
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2 0.125% MPOB 12 No crystal Passed EP and
0.4% Phenoxyethanol USP

200 0.125% MPOB 7 No crystal Passed EP and
0.4% Phenoxyethanol USP

[0081] It was further discovered that when the amount of methylparaben was more
20  than 0.15% (w/w), decreasing the amount of carbomer reduced the formation of
methylparaben crystals. See, for example, Table 3.

[0082] Table 3: Results of microscopic observation of gel compositions



Batch Size (kg) Preservative Concentration (ww) Period of Storage (weeks)
M croscopi ¢ Qobservation PET Result 2 0.1% MPOB 0. 3% Phenoxyet hanol 21 No
crystal Raoletk/seimeria A of EP at 48 hours 200 0. 1% MP@BTEP4861/068263
Phenoxyet hanol 24 No crystal Passed EPyand USP 2 0.125% MPOB 0. 4%
Phenoxyet hanol 12 No crystal Passed EP and USP 200 0.125% MPOB 0. 4%
Phenoxyet hanMW%&@OSl} It was further
di scovered t h&atethpn t kempepiiep of netM%ﬂrWHEen Was nor e

Size Observation

300G POBM : 0.2 Crystals after one
Phenoxyethanol : 0.3 | month storage at RT
Carbopol® 980 : 1.25

300G POBM : 0.2 No crystal observed
S Phenoxyethanol : 0.3 after one month
Carbopol®™ 980 : 0.8 storage at RT

[0083] It will be appreciated by those skilled in the art that changes could be made to
the embodiments described above without departing from the broad inventive concept

10 thereof. Itisunderstood, therefore, that this invention is not limited to the particular
embodiments disclosed, but it is intended to cover modifications within the spirit and scope

of the present invention as defined by the appended claims.



20 than 0.15% (w w), decreasing the anount of carboner reduced the
formati on of nethyl paraben crystals. See, for exanple, Table 3. [0082] Tabl e
3: Resul twoabi12mise479scopi ¢ observati on of gel conpositi oRST/FAEd11/068263

2012/ 052479PCT/ EP2011/ 068263 17 Batch;gi ze Conposition M croscopic
Observation 300G POBM : 0.2 Phenoxyethanol : 0.3 Carbopol (r) 980: 1.25
Crystals after one nonth storage at RT 300G POBM : 0.2 Phenoxyet hanol
0.3 Carbopol (r) 980 : 0.8 No crystalcohpdsved after one nonth storage at RT
[0083] 1t will be appreciated by those skilled in the art that changes could
be nade tlo thé\%ﬁ%@ﬁgﬂéﬁ@@oﬂﬁg%KPB@G“&BOve wi t hout departing fromthe broad

i nventive con { i erstood, therefore, that this
APPSR it

i nvention is not I ¢ul ar enbodi nents disclosed, but it is
i ntended to coviebr Motk fecodt premsvativiehli n the spirit and scope of the present

58!2?%%;27géc%ﬁ%kgggﬁﬁ%é%gééﬁfgigggfN%lahvEA tggzcal gel conposition,
conprising. 90 to 13.0% (w/w) total polyol,
wherein the topical gel composition has a pH of 4.5 to 7.5, and
wherein when the concentration of methylparaben is greater than 0.15% (w/w), the
concentration of carbomer is less than 1.25% (w/w).
10
2. The topical gel composition of claim 1, wherein the total polyol comprises about

4.5% to 6.5% (w/w) a first polyol.

3. The topical gel composition of claim 1, wherein the gel composition further

15  comprises an alpha adrenergic receptor agonist.

4. The topical gel composition of claim 3, wherein the alpha adrenergic receptor

agonist is an alpha-1 or alpha-2 adrenergic receptor agonist.

20 5. The topical gel composition of claim 4, wherein the alpha adrenergic receptor
agonist is selected from the group consisting of oxymetazoline, phenylephrine,
methoxyamine, brimonidine, tetrahydrozaline, naphazoline, xylometazoline, epinephrine,

and norepinephrine.

25 6. A topical gel composition, comprising:
0.05 to 5% (w/w) brimonidine;
0.05 to 0.20% (w/w) methylparaben;
one or more second preservatives;
0.80 to 1.50% (w/w) a carbomer;

30 9.0% to 13.0% (w/w) total polyol,

wherein the topical gel composition has a pH of 4.5 to 7.5, and



0.05 to 0.20% (ww) methyl paraben; one or nore second preservatives; 50.80
to 1.50% (ww) a carboner; 9.0 to 13.0% (ww) total polyol, wherein the

t opi cal gwb0mmpesvti on has a pH of 4.5 to 7.5, and PCT/BRR@NAGS26MEN t he
concentration of nethyl paraben is greatgr than 0.15% (ww), the
concentration of carboner is |ess than 1. 2596(m/mb 10 2. The topical gel

conposi tion of IaJn11 erein the tot rises %to
6.5% (ww) a fV %rﬁmmshl Ithorz?entW@ntqﬁ a%x Ie%a&ﬁg&ffha&rp ﬁ?y Z‘IV/aYI’A)nIEI}f
wher ei n %Bﬁc&%hn&%m%%énhé?@s fedd thhgn 2%56‘(91?(9}' ses an al pha adrenergic
recept or agoni st topical gel conposition of claim3, wherein the

al pha adrenerglc receptor agoni st is an al pha-1 or alpha 2 adrenergic
recept or _-agoni.st The t opi cal l co OSIt wherein the
L pha adroner gt PR gEbEnEBE B S BRER PP SuRtnely BBt sEPE: g o
oxynegazqhwmgb6@9@@w§gghﬁyq%hmmethoxyan1ne bri noni di ne, tetrahydrozali ne,
naphazol i ne, xyl onmetazoline, epi nephrine, and norepinephrine. 256.A topical

gel conposition, conprising: 0.05 to 5@6(m/mb bri nonidine; 0.05 to 0.20%

(ww nethylp ves 8 5 @6(m/mb
a car borrtegr 8%1%8 %al%fg 08%06 I\II}PW)O%t% % al™ Igé\hsm (P%QE[ 80% (1
conp05|tw@mnh&@e@ﬂnHﬁﬁﬁl&%ﬁmﬁ@mlh&qdand MD 2012/052479PCT/EP2011/068263 19

wherei n when the concentration of methyl paraben is greater than 0.15%
(ww, the concentration of carboner is | ess than 1.25%ww) 7. The

t I I I
about 154506 £ 4 B aEY gt e o ISl Ehbghl e kbRl LA MIRLIEES,
of cl ai mgBoupf apntikteng @ﬁmﬂmnmr@MB (()@drbd)pbl@ a8’ z(nﬂ/@m)rbamﬂ@r%dl spersible form

of titanium di oxide. 109. The topical gel conposition of claim®6, wherein
the carboner is selected fromthe group consisting of carboner 934P,

Car bopol (1p) 9 R tof0 EREMARRItHoh)of %ﬁgn 6, Wereil e bARRRIindR brigRIFRASL L1 on Of

claim6, wherein the brimonidine is brinonidine tartrate. 15 11. The

t opi cal d¢g@traconposition of claim®6, wherein the one or nore second
presgévatives are selected fromthe group consisting of sodi um benzoat e,
phenoxyet hanol , benzyl al cohol, im dazolidinyl urea and diazolidinyl urea.

2012. A t qpi calThgebpie FpIoSdnt poRitionP ¥Rt % A8erein the one or more second
preservatives are selected from the group consisting of sodium benzoate, phenoxyethanol,

benzyl alcohol, imidazolidinyl urea and diazolidinyl urea.

20 12 A topical gel composition, comprising:

0.1 to 0.6% (w/w) brimonidine tartrate;

0.05 to 0.15% (w/w) methylparaben;

one or more second preservatives selected from the group consisting of sodium

benzoate, phenoxyethanol, benzyl alcohol, imidazolidinyl urea and diazolidinyl urea;

25 0.80 to 1.50% (w/w) carbomer;

4.5 to 6.5% (w/w) propylene glycol;

4.5 to 6.5% (w/w) glycerol; and

purified water

wherein the pH of the topical gel composition is adjusted to 5.0 to 6.5 by an

30  adequate amount of sodium hydroxide aqueous solution.

13. The topical gel composition of claim 12, comprising greater than 0.3 (w/w)

phenoxyethanol as the second preservative.



0.1to 0.6% (Ww brinmonidine tartrate; 0.05 to 0.15% (w w) nethyl paraben;
one or nore second preservatives selected fromthe group consisting of
sodium wo oensesme, phenoxyet hanol, benzyl al cohol, i rcdarediil@sszg urea
and di azolidinyl urea; 250.80 to 1.50%§¢w w) carbomer; 4.5 to 6.5% (W w)
propyl ene glycol; 4.5 to 6.5% (ww glycerol; and purified water

wherein the pH,of the topical. gel c osition is adjust to 5.0 to 6.5 by
an 30 adelg_ua_t b eRIFAY o6 %m%%ﬂmfa@gﬁilgeﬁﬁﬁ%w@ma&&gm SoF ety opi cal

gel conpesiidl (ReheRin€ kR hRaniGRAMREAiG4 Ng greater than 0.3 (ww)

phenoxyet hanol "as the second preservative. WD 2012/052479PCT/ EP2011/ 068263

20 14. The topical gel conposition of claim13, further conprising 0.04 to
0.08% (w ter dispersible form.of tjtani umdioxide. 15.. A method of
reati g 101 preTeHEn Rl TR o ifledlifier Sk Hot s b RSO s Ruist 5t opt cal 1y
adm nist espidlyt @ndniSteting & £ 8kiNfardaheE tIFUIbREt the RepitD BbICm@8itios @FPRGH bl on of
claim6, wherein the skin area is, or is prone to be, affected by the skin
di sor der whetgn thprsimasehisdoop peangiterbe.Sutteqted bgithe skve diskider.di sorder is
rosacea, erythema of rosacea, telangiectasias, psoriasis, purpura, erythenn
of acne, ezamm, non-rosacae-related 10i nfl ammati ons of skin, flushing, skin

saggi ng, 16r eadihagnamsl ¢frclavni T hihBin the sRinsisRIaT assaal aftdnaRfresatéd).
17. A method of treating or preventing a skin disorder in a subject,
conpri si AYAREBeAtEsEAs) PSORGHP MUSRWER. §iyfhewa of agienemBaneft-rasperesalsfedct t he

L e

wher ei n tabscmkddtheliesdthder is rosacea, erythenma of rosacea, tel angi ectasi as,
psoriasis, purpura, erythema of acne, ezama, non-rosacae-rel ated
i nfl ammati ons of skin, flushing, skin sagging, creasing and/or wrinkling,

or a symuom 20a38RRIRtLeski G W hng a 18in INIRE NPT s@jedt! &AARRLOr _
preventing a skin disorder 1n a subject, conprising topically adm nistering
to a ski nopealy agininikerisgh) @clkinatee of tipi wilbjectyibk tepenh gsl congosivion of giarm 12,

BgoniSt PUEETBLICCRITH ki Mo RO PEra REr g (1 NSRSl ne,

phenyl ephri ne, methoxyam ne, brinonidine, tetrahydrozaline, naphazoli ne,
xyl omet azol i ne, epi nephrine, and norepi nephrine, and wherein the skin area
is, or id8pror@emertind offgimckietvheiein te skia disaddeds thspcea, agthemigeof hesaprad of

claim 19, i the .ski Lsorder | (o e of sacea,
Sorel ang L foraih b ER HGhehE of SR EAmaChAL AR LIS
non- r osa¢aanimhiedm df skih| Suistig, okis sadgisk icreasihl dalongrinklkid) os ag@ghp@m Cr easi ng

and/or wink|ling, or a synptom associated therewth.
20  associated therewith.

19. A method of treating or preventing a skin disorder in a subject, comprising
topically administering to a skin area of the subject the topical gel composition of claim 1,
wherein the gel composition further comprises an alpha adrenergic receptor agonist

25  selected from the group consisting of oxymetazoline, phenylephrine, methoxyamine,
brimonidine, tetrahydrozaline, naphazoline, xylometazoline, epinephrine, and

norepinephrine, and wherein the skin area is, or is prone to be, affected by the skin disorder.

20. The method of claim 19, wherein the skin disorder is rosacea, erythema of rosacea,
30 telangiectasias, psoriasis, purpura, erythema of acne, ezama, non-rosacae-related
inflammations of skin, flushing, skin sagging, creasing and/or wrinkling, or a symptom

associated therewith.



