WD 2012/ 052478PCT/ EP2011/ 068261 1 Topi cal Cel Conposition CROSS- REFERENCE
TO RELATED APPLI CATI ONS [0001] This application is entitled to priority
pur suant wo 28k/0s248C. 119(e) to U. S Provi si onal Patempr2@ppbseati on
No. 61/405, 382, filed Cctober 21, 2010,, which is hereby 5incorporated by
reference herein inits entirety. BACKdRClJND OF THE | NVENTI ON

[ 0002] Par abens are esters of para-hydroxybenzoic acid. They are used
primarily for their bacterici déIFOP%gGF%@PE?SéFéHn properties. Exanples of

par abens i ncl ude net hyl paraben, et hyl paraben, propyl paraben, butyl paraben,
ok b i

i sobut yl par aben, i sdpROpHIRIAEAVENCET) BABA LY AFPAIGNJIONSI r salts. Because

of their cos hi st or. i pef.fi fe natural

al t er nat i[{)/@éf] pai%%gh@[%trlgﬁ\%eg'éﬁf/&)ﬂos%g}fng Bpﬁ)l;r%lé%g?(\)/g ?ng:eg '%r%llg(%gyoc@ssneti c and

phar maceProvdsibnal Pdieat ApplicatiSeeNdlal A0& 382, fied Octdberl21ARPI0, Wit Bdlereb$- 13

(2004% and references  therein. [0003] Carboner is a generic nane of Carbopol
at adé‘?ﬁi’FMﬂtegPﬁa‘?‘félien?erWlni?)ltﬁﬁ%tﬁlie%’ol. Car borrer and Car bopol (r) are

used i nterchangeably in the gresent application, referring to a synthetic

pol yner of acrylic acid ¢ GRALBD Wi RHEINVANXESON et hers or di vi nyl

gl ycol . | n ) | 0 ci_d. -1in 1.t hean al |yl
et her per{{)%(gzjlyt Ef?r oﬁrﬁ? g};ﬁgﬁ@g{ agl} hg&ms\éﬂ%:e%%@g ,ag%i r G[gﬁ%? ?ﬁe et %Egmﬁlfypﬁogpyl ene.
Car bonrer shdiavatdietal askfingRidaepiopbries f Brariplegotigdrabeas ihclueayethdpsraben, ong

hi story of safe and effective use in 20topical_ gels, creans, |otions, and

oi nt ment $thykpargheppRippdgaishers Rphaarahent S EYPHZYes iRy patadsy. have been

sho to : I KL ) i - i ty.Zi N
o0 APXERRIASIE ) ' LA B SRS SR B a AEA) ! o

0 been used In
t opi cal fiumffredcgtof aatsral @ltgrnatifesy pardhenk erei wigelyaned 89 prgsangatoes suhp eoshaig.

0004] Bri npnj di ne i | ect | | pha- 2- ic agopist, It has b
used s S0PLHBPCHSEL AV (e R Fhlort veORr Aot &' 538k AR acul ar

pressur e fiEfR)red tRedefte treat ment of gl aucoma and ocul ar hypertension (OHT)
since its approval in 1996. Brinonidine has®also been found to be useful in
t r eat i ng [0@03] ousCsakbmedissigeatien snarseichCarbopds.acealemarkadmeaduce frosed by

, ., U. S, ) . 10/ 853,585 t DeJovi t | ..; U.S. Ser.
NS 96 633 Bh e Coany i CRbordt® apg el e B ip G ewrertibalitedi o7 50
t el angi ecéfRFimSo aS9fthee ﬁolymbk §F acRatcantd ABR-limiadivith RPAIk&R1 bdBrsNg.

2006/ 0264515. Topi cal gel conpositions conprising brinonidine, carbomer and
par aben( $jvingrelyded cambere hemepolyrienolacsricheid cressdinkedyyitias slylmier see f or

121 163, oden il ARy it B SuHGH G il Griimet rwthsn, -
[ 0005] I n ukdbasprehidastion dragrleliodly. Thyshalela loge hidfoiy of @fe aid ¢fbdcliyé pariaben have

been unexpected|ly observed in sonme brinonidine topical %el- formul ati ons and
pl acéBo foRiFAlicslsi gRaMy Ao mdPIMEIE BT SURRAI S NSt STer colpansisfither e i s

a need f athoantaPi&AlhAGh tERRRR It 169 M QORG-S LML Par aben
that is suhlg ta‘%?tl5 a?lsy%r eeﬁ)({c\)T]P pa{r a@gn crlystallqu)lgoe parﬁ&gfes an r%ee s the
ant i m cr obithalepeat gergee ifatontareor canb@ndrenogdelsmper hayd beén ssedimgpicaBuch

conposi tions and rel at.ed .net hods a roduct s %re described in the present

appl i cat ifeulERNEre & %eé*—ngrﬂ@u S "GPRBYO7] I n one general aspect,
enbodi meNb§04f t BEMPHRBANE alsBéENd Bphal Eh@leBerbR @ohRP! 1€ &hs been used as

25  either monotherapy or as adjunctive therapy to lower intraocular pressure (IOP) in the
treatment of glaucoma and ocular hypertension (OHT) 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.



10gel composition conprising: 0.05 to 0.20% (wW w) paraben; one or nore
second preservatives; 0.80 to 1.50% (ww) carboner; 8 to 15% (w w) one or
nor e or gawdeomasd7et uents 15wherein the topical gel conposigre@n/obszst a pH of

4.5 to 7.5; and wher ei n Wrzxfn t he concentration of paraben is
great er than 0.15% (ww), the concentration of car borrer is less than

1. 259w 0008] I n anot her general aspect, odi e of the present
i nvent i O%Q%ﬁ[latentteeare@%ﬂ%\@m 19 | TR P%ril%lﬁs V@a en B@@ 81t 0 5%
(W) _br i, g iei08 iPuth AR LHAEARE orfuidEb Wt Qs gor & one of
nor e seccl)ln per eesfzyr({/a%l ves; SO0 80 t 1 6%\/\/%55 {:alrl orresr ! tg 15% (W w) one

or nore (forgtamlttnnos@mlntnmaﬂmniﬁmwmethylmhmbempl cal gel conposition has a pH

f 4.5t , ) wh in wh t he concentrati on, of paraben
°L o oat 300667 *Bers i haedor 4 e aE e SRR O O AR BTEMe 8N o s hay

1. 25%wW \fﬁethy[lﬁé}g&]rﬁﬁﬁ’ttlbQﬂibs%ﬂ@lﬂ@fre@@ﬂ?@&&beﬁfcr&s@a@h&r l%iﬁélés ATVERSts @3 rel ates
to a topical” gel conposition conprising: 300.1 to 0.6% (w w) brinonidine

tartrat e;an@mdBohial Oeqmae/m(eww)er mpcﬁwq@drpabedmof styy@ge. Such compositions and
2012/ 052478P§:Tn§e P2 11/ 068 nore second

r
preser vat F98 B4 P 88%3 aFF desFaRss R g l?rS%enﬁ&ppélrca%%‘du um benzoat e,

.50 1o L. 50% &’f?&y'car BaTer SUNBLARY Dr b isopy 1 ene ol yeol and
purified [weyRr In one gfeneral asg)meérﬁ‘ﬂ)dﬂlﬁl@ﬁs BH R prédes: ihoRitoalreldRl 1o @e0ROa1 tion

i s adjusted 5 by an adequat e amount of sodi um hydroxi de

aquedQs g@lwmmsltlompomm@pgn anot her general aspect, enbodi nents of the

present invention relat thod of treating or preventing a skin
di sorder in a subj egdtsat %/ﬁg‘pﬂ‘éaoaﬁ rises topically adninistering to a

skin area of the swyaieemose ge@@m@pﬂes@ednvré@rrpom tion accordi ng to an
enbodi nent of the present invention, wherein the skin area is, or is prone

to be, affected by Ot8eodkidio fvavre@etomer;

8 to 15% (w/w) one or more organic constituents
15 wherein the topical gel composition has a pH of 4.5 to 7.5; and
wherein when the concentration of paraben is greater than 0.15% (w/w), the
concentration of carbomer is less than 1.25%(w/w).
[0008] In another general aspect, embodiments of the present invention relate to a
topical gel composition comprising:
20 0.05 to 5% (w/w) brimonidine;
0.05 to 0.20% (w/w) paraben;
0.3% (w/w) or more one or more second preservatives;
0.80 to 1.50% (w/w) carbomer;
8 to 15% (w/w) one or more organic constituents
25 wherein the topical gel composition has a pH of 4.5 to 7.5, and
wherein when the concentration of paraben 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;



15[ 0011] O her aspects, features and advantages of the invention will be
apparent fromthe follow ng disclosure, including the detail ed description
of the inwenbimm2asd its preferred enbodi nents and the apparded/ocs2ai Ns.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [,0012] Vari ous publications, articles
and patents are cited or described in the 20background and throughout the
specification; each of these references is _herejn igcorporated-by ref erence
inits entirety. DIO88@Q5EIOBhSCSPIGRERFTEIVES seleqted ramithe group coppasiingsy
articl es (@l ihgnld b | 1B de844-84:h SR glviication
is for tﬁg&gupggsghgéﬁgrﬁgfgﬁﬁg’Qon ei?&#ﬁr t5286%92E%%§|nvé%%?§ny'SUCh
di scussi oea; s not an adm ssion that any or all of these matters form part
of the prior art with respect to any inventions 25disclosed or clained.
[ 0013] Unl ess definéHﬂUPﬁeS&%@@%Wé?ngE@hnical and scientific terns used
herei g have the sanes {¥EaW NG/ RFpopPleROLYcsinder stood to one of ordinary
skill in the art to which this invention pertains. O herw se, certain terns
used herein have thadmeanings as set forth in the specification. All
pat ents, published gggggtaggplications and publications cited herein 30are
i ncor porated by r efPEeRee if set forth fully herein. It nust be noted
that as used herei Rylfgn tHe gH6f @R ReHIER delCdompBBitioh i€adjuigidoas pHl of B® toa, "
"an," and "the" include plural references unless the context clearly
di ct at es 0ot Pleripdsguate wnopptof/sodipaT BT EPIQELFOBBHABN. 4 100141As used
her eiip, he r i Lt is o]
enco%gaséﬁg%@ tSggﬁgg%£§§g§?%§%§§?gﬁooﬁﬁgg%ﬂgégﬁ%:Qg%%%n%§£§%§9g§éhyperenia
or congesidtionl aftréatieg oapiel ¢raimgasskimditdrder iawasibjeaty €Fie méthdbheomsprses and any
synpt om assocj ated therewith. The term "erythema or a synptom associ at ed
t her ewi t ﬁ@l@ﬁ GpURSEENE I kB arrasy ﬂ&rsubﬁ‘gﬁa SRR RGP Atfpatios. For
exanpl . ahlenfb 3R GRS Gksi ifdtioh MvhErkin (RUNGR hika 1 r RlfIGRe RIRCRALAES ON
the skin, infection, inflanmation, enotion, exercise, heat (erythema ab
i gne), colydhe ghuotliserlesi tivity, radiation therapy, allergy, hot flush
di seases, i catji.ons, etc. Exanples of "erythema or a. t om associ at ed
hor dun  OOTTR 1 CURr BineSiar oo oo nvBineenol bR Gr gutn il BF ByPares Jofoma
nul ti f or AR foRBAiRS HEdIEesPe, MRUURHEhcIREAIEN QbIcriBBSIO6F Rb Bl A QS HRE QTS .
Photosensitivity 1s caused by a reaction to sunlight, which often occurs
when someréfeicedembodiments a8d the appendedickimer a nmedi cati on, increase the
sensitivity to ultraviolet radiation. However, photosensitivity can al so
occur without any i ncDEASEIESERESCRIPTON OFUTHE ANVENEIOMNadi at i on. Eryt hema
mul tifor i.s chagracterized. by raised spots or other |esiqgns _on the skin,
Whi ch ar d002Tal 1§ BSsgublEyioR wlups B TR Tt clid e STiaE tRons or
illnesgs. b&é@é?é&ndee[nﬁttﬁ%ﬂ%dﬂﬂltﬁe' dpe&iffBatich; BRHAFHIALE tef¥ichibsherden si npl ex or
mycopl asma i nfections. Erythema nodosumis a formof erythema that is
acconpanilexripgrated byl eefeleneris, itsiantizgty y Dosgussinm dfalgsubentpvectshmatenelssdevaged, may
be caused by certain nedjcations.or di.seases. 015]d n..one ticul ar
embod nedrtid @ ik VB SRk SRR o arE RS e e B iR
associ at eff ptdvedigtdiextifocthe PaseRiNAEOR Sfich ASAEHEn id nd? an a@hstibeMRatOr a
synpt om 20associ ated therewmth in a patient with rosacea. Rosacea is an
i nf | anmmatesy 9r gk phthgsesmptirss farmeparigefibe arienargyith sespedt fRaphdERyionfose, chi n,
and re iient. The major synptom of rosacea is erythem, i.e.
t he ggno?ﬁ%ﬁmgi n%ggkgf the skin. [0016] The term "erythenma or a synptom
associ at gaoi3fper elnlkeks' defimed wprssies, atli tbéhmi @hhndeigneidis tamsgrsadibaremfhaee yiichena
or a synptom associated therewith, frommld to severe. 25[0017]In view of
the preséffC1GeNg S FRMMRNYKINTCEF04 tp A g} %rdb[’_fa%éiﬂi&lg‘& g HesRGY that is
prone t 0 Rendbf BEAR. RN Bk MR sdiRAlin el hagilys dhiagapaL | ©
signs or means known in the art, and can be treated by methods according to
enbodi nenhespetifichteonrAls eatents pubhshedmpatent applications and publications cited herein

30 are incorporated by reference as if set forth fully herein. It must be noted that as used

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

references unless the context clearly dictates otherwise.



[ 0018] As used herein, "telangiectasia or a synptom associ ated therew th"
refers to a 30visible, permanent abnormal dilation of blood vessels, such
as arteriwbesizsdizsenul es. A visible blood vessel is a cogkvesssbi
visually discernable as a line to an observer wi thout the aid of nagnifying
equi pnent (ot her than spectacles normally used by the observer). In various
aspects, a telangiectatic bl ood vessel can have. a dianeter of at |east

about 0. 30Kl TefaH¥Erasi 45/ oemA Be? ALUIEN WY Ahid Hersiir SUSIPERUIY i ons,
Syndr oTencdthSRAARPrypB o W GALR LPRAFRIEILFAEAL 0GR Ao, 6 QALARLA FOr

exanpl e, a faci angl ectasia can be associate age, sun-_exposure,
and al coldkheumpillatehiarthell weadesrs ditboskierand aoprgipioonsssoa@ated thenavidnes
associ at qrd?ﬁw th. . te angi ectasias i ncI.ud(F: i n-limting,exa

r

. e,
Sol or odera ST SHPEER o hSHBPPRLASFACI4iE] HeEuty Seromprr SSRGS ) i one) |

at axi 8-t @bRHEPS AR caldBd. ddr e%ﬁhﬁiol‘é”ﬁ,caﬁ?t#é EusedTBY BBh @jdry! &lrafigia88 bat a
congeni ta, Bl com syndrone, Klippel-Trenaunay-Wber syndrone, Sturge-\Wber
di sease, pxesedures nm thsi dire mfeeizon, mélagsnatioanemotson, geereisel Heae@rndheenal wie),

t el angi ect asi GET) .. angi one.serpi gi nos spi der naevi., CREST syndrone,
basal celtP e BAPEHL Ve aduiT G Ep A N o B S her Rt gler n one
parti cul Bxamphedr MaRtheaia dr A8y RIPEME BisoLiANE MlidrORith’t Melute v atealoangieetasi a
10or a synptom associ ated therewith" includes telangi ectasia associ ated
with rosabeigsensitivity, ergthspginudtifosmg, ¥yd aytgmpnedysigs ded Hred@sikeiehi th in a
atiept w r0s . r e e i t resent
aneﬁp i on, ﬁlp W(Ial% t gﬁl%?qs?%ﬂan glgg%%g?gygrre%ﬁ%'}?pygné}gsg@%ﬂaﬁ%ﬁ F ﬁ'LrF ew Itlﬁ
i ncl udes ssmo fadiclucsdh phat detiager b elcdingtiectingtae tHbedSA Ly treultravioiet

"tel angi ect.asia or a synptom associ ated therewi th" enconpasses .di fferent
degrees of I@F%ééo%?"ef’é%héﬁ?é?‘@gt"é@iCén6lrS°§>§/?f‘Ht"6‘ ULPoRrRpd e el ©h, from

mldto : I ' : j - ' t hat
e it oot R N R e A s

t el angi e®ndbé skigavhidearedewdliyf daeskdlsi angacton tdinagihasibns igegrms,oor ieseans

kno in.the art, and can be treated. net hods, accor di t 0. odi nents of
P Ds Lo Mo eibsme Bt s et dhes SRt DE Ao oiTatas T of or o
to the cumaumnd n()éosﬁﬁﬂma_‘foﬁ'ﬂbf‘%ﬁiehﬁ‘tﬁatﬁg-kcg)ﬂh anidil Py(i'étﬂeﬂ-'ﬂ‘féng)s, usgally on

i mdazol -2-yl)-am ne having the structure o ormula (I): ormula (1)

[ 0024] andhelegs pHaw eclenses cat Imaydeccapsedilyecestaintmesficatioas eodipensesd, such as
o e 12 Ll RATATRS BRA LS s IR TG SRS B
that ar e sgabnandocihtee edragitl OhcluO@ &thems Sf FddatAMB &yddsha oY\ symptom
2012/ 052478PCT/ EP2011/ 068261 ' ' ' oo

20  associated therewith in a patient with rosacea. Rosacea is an inflammatory skin disorder
that generally affects the cheeks, nose, chin, and forehead of a patient. The major symptom
of rosacea is erythema, i.e., the abnormal redness of the skin.

[0016] The term “erythema or a symptom associated therewith” encompasses different
degrees or grades of erythema or a symptom associated therewith, from mild to severe.

25  [0017] In view of the present disclosure, a skin area that is affected by erythema or that
is prone to be affected by erythema can be identified using any diagnostic signs or means
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



6 that possess the desired biological activity. Pharmaceutically acceptable
salts include salts of acidic or basic groups present in the specified
conpoundswoBbeyosewzeut i cal |y acceptabl e acid additi on salpts/Eppehiossee1 but are
not limted to, hydrochloride, hydrobrqpide, hydr oi odi de, nitrate, sulfate,
bi sul fate, phosphate, acid phosphate, i'sonicotinate, acetate, 5l actate,
salicylate, citrate, tartrate, Panxothenate, bitartrate, ascorbate,

succi nat éi}sorﬁﬁar%gpé,ex ?’iasﬁ?‘ﬁé]t‘é,anglﬁﬁtﬁ?létc%‘} bepiedalst & 1thAs cISHRORIE,

sacchar abq ofoBRSTRSE: OBRRARBIES. dAoHIANRLAiBRL AATESEdAlAkSociated with

et hanesul fonate, benzenesul fonate, p-tol uenesu nate and panoate (i.e.,

1, 1' - net hglhenestdis-1(@udey dr oontliBitnephiainglt, edl¥rodalntas her€dtdraihamoohpoands used

in the present inventi an form pharnmaceuti cal.ly accept.able salts with
vari ous. dfirrects O lsasttndt gndrapal s i e Bneicertiaepidst FEPRaSHS | i ted to,
al um guMm G alofdia Blank] defikidBon SFRHAECBIEM syRBEASS KiiFhelSPhMRay AV Bfer and

di et hanol am ne salts. For a review on pharmaceutically acceptable salts see
BERGE ET spidromgpiturgesRaberSitieasel xa@d¢mgizmpmentaso nporsdtastmensy génerdbized

reference, As uysed in, .the term"hydrate" nme conpound of
bt or eot g0 AR RER T e L el epr N R SO RES ARG e

i ncl udes basas el editiaomal il Wilafe@ neSdi0 it M DEdRisid ¢ anount of water bound to
it by non-coval ent internpol ecular forces. [0027] The term "topical gel

conposi t i@ or Insinagticulps lembedimang of e presgr ipcayopdhe faim ‘elatmecing gel
for ati L5 -G i : [ |y . tically
accen? abich t S ST RaS i baghellER R e B U B SRR e R Yo
enbodi men¢lsngiéctAii drea symyprorhiassoci atd0BEeASth U @ hatiait @fith, rokdeea.t er m
"conposition” is_ intended to enconpass product  conprising the specified
i ngredi ed?030 t nl il P%r@aulammrg,?magt ek PIEEAHY e IU G R ch resul ts,
di 1 ect | ¥ Qg i oy ] E&H‘afs%@ﬁieﬁ%ér%ﬁh’?ifncﬁﬂa@s SRSGUEdAMnbRARRGLENT T

t he speci |e§ anount . 55?0029 As used herein, the term "subject ans any
ani mal , pelefgeadsiay a manmal , nost preferably a human, to whomw Il be or

has en 1 ni st.ered conmpounds. or topical fornulations ,according to
o od S e BETL " S i RS0 sy Riebin s s e P e s e oras ses
any mamvellfferExERIRS 0P ra 8 BTR 18ndi OGA IS syRiftordd SssD@htedl kHBr&igh, tidom GRS,

horses, sheep, prgs, cats, dogs, mce, rats, rabbits, guinea pigs, nonkeys,
humans, 30&%v€'e. nore preferably a human. Preferably, a subject is in need

of, or h en { he obj.ect of servation. or _experi t of treatnent or
o event | 101 5 bidTs® & 6 niEienERIRNER Btk R TRk Bh 1o IR

t el angi echaasd pronPeid &fdcted HYUERNgIBctadd YA R eificGRhg H§ZRIMostic signs or
nonrgsacea-rel ated inflammtion of the skin, flushin ski n saggi ng,

cr ead3P ng maaEs BROWR innRe priganddgian e dagpise @vh%%%iaa@@éme%@ epfpdigeniaof the
2012/0523%%@&}65@@@&1/068261 7 [0030] I n one enbodi nent, "treatnent" or
"treatin refers to an anelioration, prophylaxis, or reversal of a disease
or di sor dee23]or Af usdd Heedsithe eemdbsioenididd eefeynpttbercdrygruadf(5bnoramot her
enbodi ment, "treat t" or "treating" refers . tq an amelioration,

pr ophy! s inosgi-paerlsfiMifiroa (T widzobg ey riais haning thnsreicaur Ogﬁ?rgﬂ%% er

rel ated kgzthe di sease 5or disorder being treated, not necessarily

di scernibl’e in or by the manmmal. I n yet another enbodinent, "treatnment" or
"treating" refers to inhibiiiigor sl owi n§* t he progression of a disease or

di sorder, either physically] e. %, ﬁ?abilization of a discernible synptom
physiologically, e.g., stabillizaion~ef = plyst paraneter, or both. In
yet anot her enbodi nent, "treatment" or ing" refers to delaying the
onset of a disease or disorder. 10[ 003 grt ai n enbodi nents, conpounds
of interest are admnistered as a preveﬁ\2 I VE asure. As used herein,
"prevéntion" or "preventing" refers to a reduction of the risk of acquiring
a given disease or disorder. In a prefgnsgy node of the enbodi nent, the
speci fied conpounds are adm nistered as a preventative nmeasure to a subject
havi ng a [#024dii spauh anyahameacguidsalls aseepiblaisakior die campawnd hygly s Bympriding of

t he diseqaﬁagr di sorder are 15absent or minimal. [0032]1n an enbodi nent of
the present Ihvention, nethyl paraben crystalline particles have been
observed rEi)(lnzs@r [ B’E]ﬁé plirag ‘tph@linm:eutgﬂlly fa@d’elpstrflb&t dati(sy”, ?@ 0l lerdig, rﬁeaZh%’oﬁlﬁwéW) or
nor e _ret hyl paraben, partjcularly in hatc i zes of 300 g to 250 kg.  See
ExanpPe falﬁe@fgmomﬂwgg B%W%ﬁh% Are setesind sfiest Yigfor frnisabipeon maemalsaggi |ty
of met hyl paraben. According to a



20 Material Safety Data Sheet (MSDS) of nethyl paraben the solubility of

nmet hyl paraben in water is about 0.25% (ww at 20 C or about 0.30% (ww) at
25 C. Theweabithiskisy of nethyl paraben in propyl ene gl ycetTiep2di1ioss261 at 25
C, the solubility of nethyl paraben in rmglycerol is about 1.4% and See,
MBDS, Chem cal s & Laboratory Equi pnent,” Sci ence Lab.com Wrld Wde Wb:

sci encel a .conig;gs.php?nsqsLd:9926083. Furt her, 25acc {din-t Handbook of
Phar mac e (it assessdhe grséied L1qlagisl ativipyn & harmagayiically aggepiablerpl iy inchsiesalis,

propyl engrglfe: bhsic %rdu'ﬁs ﬁﬁa@ént%?th% slpgcgﬁg’c?%cgﬂ%dﬂn‘ag" PR rRAAREM c§éf)ltéb@é lity
in organic constituents and water, it wou ave been reasongb y expect ed

t hat 0. 3@ekd(additloncrltd eslwdeduhylepat Aingied v lily drockloaide, hydmpreneley sol uble in a

topi cal gel, copposition comr.ising about 4.5 to 6. 5%.(w.w). an 300r gani c
Const 1t udntra ks mu AR B SRRt did BRSO Ee NS ina Gt A apout
4.5 t9 6.1R%téWaMdyl e 048 NGtk phtothdRste aRAMFatd QLW subdindiBSRal@ber . The
detecti on of nethyl paraben crystalline particles in the conposition is

conpl et elggntisientp demerdte, Bbiconits glygyrenatd sadshamig, iymateebenzoatehgdutastatey| par aben
crystallin arﬁ%clestﬁbseﬁ ed ig the b 'nqnidine to %cag ggl anq | acebo
conposi t BT RY RATe BEER (e femymERE BT b iolengionite and paicate (..
2012/ 0524?%@&8@5&@(%&8@%&%@@&@@&» A€ Ceain @@ipouadd hsedtin e pRésent

met hyl par aben during the nanufacturingmfrocess, recrystallization of

met hy| pariB¥seHO 6 Iegmhaimageuti cadlyilaeqangble Bhs B &i@m argipgiagidgnuitable
I ntenget hon, o | M&%, %@gri}ﬂ&%ﬁéd’l& 5 %ﬁ%ﬁ%&lﬁ!{ﬁggﬁﬂﬁuhﬂ mtdg esRingSent

i nventi on, one wo ave reasonably eXpec e éxistenc€ of
met hyl pampatesiuer ysiiwh szing) ahd dictiapoaalingalts Sopppeselvioaharh&kutédatine t o

devel op an i nproved topjcal gel formulatijon ee of the crystals. [0Q034]
Embocl meREeSPBIE HES FaSBROE: Iy ke { B g o Bveat PR
cpnposit%qu%n%keis substantially free of crystalline particles and has

m crobi ol 6gi cal quality over an extended period of storage. The inproved
t opi cal (@0264 onpAs usdddrerac,abe tirmg ' hy drateri nesrbo dicopoursf oftihtergst, @sent i nventi on

conprises: 100.05 to 0.20% ( ben;. one . or nore second preservatives;
080150 PragmeRHY st ahe Bt BRT i es G R e TER AR

const i t ugpfighimh@riglamobiR€otveRECRIuNE & it%?%ﬁfcb%l@rﬁ_iﬂtéﬁn@lemh%rc%s.5 to 7.5,
and 15wherein when the concentration of paraben is greater than 0.15%

(W w), tHe0Xdncehhe wrmotrpadal eelrcbowpesitips” predepicdl gal formelgion.wps ufeddREjinn a
particul ar _enbaodi pent . .the topical..gel .c Qsition.c rises 0.05 to 0.20%
(o ) et BT DA Do e B ar T v b TR B s S b osingRed S

i nvent i oRccdplhd] a0 tidicad felpaiabeihe ispecfdd@ngRROS) idcoflihStoddnbidiedS o6
0.075% 0.10% 0.125% O0.15%or 0.20%wW w). [0037] Suitable second
presépvaﬁh%@@@ﬂﬁﬁt can be used in enbodi nents of the present invention

i ncl ude res i t I LEabl i ' j,Qn.
Exampl os 102 he- SLUTH R, el Solbanl s Wi OR, Efonfii | FRLAT,

sodi um beompdtieg tiEhspacafiyéitpaedidnt ibthezapbciitcahoint, asmvebasadnydiroduct whesh, or

di azol i di nyl urea. Additional exanples. of e 25second preseryatives may

i nclude, * L‘%é{“‘rﬁ‘aﬁlX/O%ﬂr’i*ﬁﬁﬁ?t nfreahm%eézonéeﬁﬂwége%ﬁ?ﬁg@gmﬁnm g sescriged
benzet honijymhchl oride, cetrimde, dequaliniumchloride, and cetyl pyridinium
chloride; alcoholic agents, such as, chlorobutanol; antibacterial esters,
such2as 48029 s oAs psaddteyein,aky emZculyedt ndansaay apithar p&hdrablyiagnaiinal, agent s

Z;‘;[‘ o m%}}sﬁ{orré?ééb ! D hunl! QWIS be BERAYeSn 85h s8Rl YoM s THRIIQF ™
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,

30  etc., more preferably a human. Preferably, a subject is in need of, or has been the object of
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.



30cl i ndanyci n, gentam cin, polynyxin, bacitracin, silver sulfadiazine, etc.
[ 0038] Preferably, the second preservative is effective in inactivating

chal | engewodesessef7s G am negat i ve and Gram positive mnm cr eorg®ne1snss2ens wel |
as yeast. WD 2012/052478PCT/ EP2011/ 068261 9 [ 0039] According to enbodi nents
of the present invention, the anmount of the one or nore second
preservatives in the conposition is greater than 0.3% 0.35%. 0.4% 0.45%
or 0.5% (093 . [Bonserbodinasttg Uieét‘%f‘ﬁ*go%ﬁ HEAt RS geferhie a9ramedinfatiovent i on, t he
car borer j n ' ryld [ r =k it h
pol yal ker?l;r/(?phg%a%}elsf Es)p%&éﬁ?lv?r?ﬁ? ée}éﬁ%ro(ﬁg.or%’ %:/I]adr{(él lt)ge%gtq}ﬁ%r%%grlni/ﬂg%t%cr ylic
aci d, cr olsgedfi dikedothertdmbediraddty/treetnnert” pehiteatny/t lefars @l an abdlipkatenher of

sucrose, or allyl ether of opyl ene. Exanples of carboners.that can be
rood i PRSIt T ORI AR (RRas TOE DA S Ger e £ Baet 6o A dtor
910, 934R; dR4Rier B4dg trd &8 notaéReRAlY dikcPHifR if %@B?ﬂf@tﬁarﬁﬁﬂ?ﬁm y&fhother

Car bopol (r) 980 (carboner 980). 10[0041]Preferably, the carboner is

car boner eg®opmanar tisatwreng 7arPireaing’ aefsomtennigBiding o0 Slopinride pdignepstop of a
enbodi ments_of the present jnvenption, the amunt of t carboner in the
conpost ¢ tismerteor pul T Es hRER G oubiitBRAT b deeblta STRGONT" 350, ' 1 asuc
or 1. 5% (k) 3dlogicliO 3] Lodtatlisation of & lph{ GEaNph@bietsd SorGbath. SBIMEailigerOr  NOI €
functions such as solubilizing 15 agents, noisturizers, enollients, skin
hunmect antembeRinenbeiHepiment off “Hgaings refercio dslavingshe opist 9o diseasaor eiaprdse used
ok eﬁBPdgH@a‘lﬁs O{n dei pefn?os%ﬂ%ghé“’c%&;pwﬂas'o’}%t&% varg%mﬁﬁs‘?ergéi’ shimted to,

gl ycerine, propylene 51 ycoq, I propylene glycol, hexylene glycol, butyl ene
gl ycol , anelehiatjuée thepaire efshyské heredl, Yool entioalloh“ @svapoinyetdists ene regluytt@l of200 t o
600, and glycerol. 20[0044]In an enpodi ment of the present invention,

par aben (Rt of achwrng gigkun tﬁ@@sec%{ SEIE B PreTestsAataderar Al §simBite in at
| east on I ) chifdi L dRA. t l'yol is
propyl enghég;%p;%:lolgfiE?Oggllllrar]rcdls'té &f%i rlegff?fdygsap rz%%%%én a&%ﬁgggﬁ%ﬁ?l Ilagitljlg?n t he
art that prafsposiianitca deasseior desatder even thatghesyntphams picthy disgase an dasbsier be used
in tﬁ topi cal formul ation according to enbodi nents of 25the present

i nventi oR?{"0848]"ACCor di ng to embodi ments of the present invention, the
amount ofjo432¢ Or BedH EmiANEEt o e prePHETMV S IR0 kel %pa'refbehfé%/sﬁaﬂm%lrﬁdl&n i's
about 4.5% 5.0% 5.5% 6.0% or 6.5% (wWw. [OOX]I‘n'a preferred

enbodi mehrye beenshiseraed yeirinsempios tapieh geldoondpnenstconBovnh BdP neving oof t he

invention further c ri ses ,a,wat.er ,di.sper.sibl of titani,um.di oxi de
(T 60) ! Ot el o SR, hR R A Gl 2R3 e 320 M e kA Tlsf o

bri noni diThes YsedagéMBIsugRisad viengsde esttibility dthaethplparibad. i Mecoldidg toaul d not
cause irritation to the skin. TiO2 may cause mld irritation and reddening

to tRB8 eydateriglhgteteatacivet SIS of mpfaytppiapen thesalubility Ametyinagabey in
Qi st < e T J VORI
5010) 054 oRBTRRBE S AR IO BEaRib I o} ST ArE B |

admi ni st madhydparetgpds ipropgienardly dok isplsint 0ati23CCe e aolubditp pAmiethy Ipardben @duce t he
transparency of the conposition. Titaniumdioxide absorbs, reflects, or
scatters War@r&?yqqrﬂdﬁ ekﬂ%d“lf?,tap%@_ﬁml\égl)ﬁa %{Pli%lﬁ%f habargiepy EayAmERt can hel p
protect stcféﬁb'&téb.é&f?WV@HHQVM@WEB:%&enc?élé@wnvmsléé.Blﬁ%?ﬁi%dﬁa%@i@%.bFuM%é%d as a

2

sunscreen to protect’ the user 5fromthe harnful effects of ultraviolet
radi 8bi onctdrdingits Hoadkoodfof Shatmaypatiical Fxcipients (supra), the solubility of

methylparaben in propylene glycol is 1 in 5 at 25 °C.
[0033] In view of paraben’s solubility in organic constituents and water, it would have
been 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) an

30  organic constituent in which the paraben is substantially soluble, such as about 4.5 to 6.5%
(w/w) propylene glycol, 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



[ 0048] According to enbodi ments of the present invention, the anount of

wat er di spersible formof titaniumdioxide in the conposition is about
0.04% 0.We2bP405470525% 0. 0625% 0.0725% or 0. 08% (W wpcT[EPO#IJobs26RNOt her
general aspect, a topical gel formulation according to an enbodi ment 100f
the present invention further conprises an active pharnaceutical

i ngredi ent, such as an al pha ad &)c recept or agoni st or
phar maced§4seas, PychAscegia rZéU%IaP m@ hbagpden dyiang the manpEctyripg preceﬁfr@r/ent or

treat a r t re well
noan | n Ee RS p R P et or
agoni st netyrabeoranWathpinethd swprigsihg bbse2vatida dnaelaen gleqoresen‘aptmmoagmm would The

al pha adren | C I ecs tor i st.s included.in the inventjon or nmay not
Show sol G6F FORGRP BB E TS T HE ST pHE O T PR kS AL G P L &t or 3.

For examRbmposiasm, BRYIRE tCORRI nQQpﬁ§wEQMH&ﬂQQFRnﬁhMB§ﬁ%e@Bﬂﬂ@bBﬂﬁﬂ@
adrenergic receptor agoni st s. preferably,” the al pha adrenergic

recept or [8Qfshhi st Emhgdibents @éﬂleemwelmzblpimmla(tﬁtOeanseip&ted\t‘eoleal ghla- 2
adrenergic rec r.a ective

2 ener giempaaap o AaR Gty 5ep ahe TS RsTiofie By S BERARAE, ana
et hoxy amuilety ok¥arpéesndell pegbE6t dtagd! nreamg)raxfbrd&ta@bglgél E@BERItYn agoni sts
i ncl ude brlnDnldlne tetrahgdrozallne naphazol i ne, xyl onetazoli ne,

epi nephr iageardiag do A PEBPYBISHE PlitBe PIesTE M]veAl g CaRpiE¥Fment of the present

i nvenpion, the actiy ngr edi ent 25conprises 0.05 to 5%
(m/mgbbrlnnnldlne e82ﬁ¥?€§$Hh %%%c%utlcal i ngredi ent can optionally

i ncl ude one or nDr@nebanmm&ﬁwbmmpmhyvaﬁ&&ve ingredients in addition to
bri moni di ne, including, but no} Ii ited to, nedications used to treat the
ski n di sorder or tﬁ@QJﬁdé¥P§pﬁd@ » that causes the skin disorder,

antihi stani nes 0 gagu50| i/u5Bhogr memdrgm& bGRinkQlt i coster oi ds,

i nt ravenous i munogl obu acet am nophen, etc. 30[0053]In a preferred
enbodi nent, the br |wiwmuﬂﬂreetoplsaltgel conpahitis Haamtpthold. S f@D544ndccording to

enbo 'nents of the present invention, .the.a of bri.no e

P TS O mos MHiet Pre s Honb bt 5 BTSN io S 8 Uybar Sy 18- 0. 706
0.7%to Ja%{mcela%aﬁ&l &"/@arb%{aérqs %%th%?/qtzts%tv@wpr 4%to 5% (ww. Preferably,
the anmount of brinonidine tartrate in the conposition is about 0.1 to 0.6%

(ww. 938012/ W@@/@MMMB@Q 63picel splowpgiosition cpmefisasiledd enbodi ment

of the Presy a topical gel conposition conprises: 0.1 to 0.6%
(W' w) br|nnﬁnhwh§ ?P%@ “0.05 to 0.15% (w w) nethyl parab en; 5one or

nmore secqoeBapr esﬁbé&ﬁ&hg@@eﬁasb@ﬁffeﬁ@ offrrwrprmat QlK/@IltR)nCﬂiéSah’ﬁiuhﬂgf @frate@dh um
benzoat e, phenoxyethanol, benzyl m azolldrnyl urea and

di azaPi dithsoraicstiongs sigpuk 6. Oﬁ‘VG@OWévCr \Q/)loc/arobl@ﬁe/r 0.45% 9. 20508/ w)
P P19y (o0 S A BHT L R B g st e REASL IS BELRL 1
sodi um hymrenmommchnﬂaaoweresaivumgnhat are sultable for topical application. Examples of
the second preservatives include, but are not limited to, sodium benzoate, phenoxyethanol,
benzyl alcohol, imidazolidinyl urea, or diazolidinyl urea. Additional examples of the
25  second preservatives may include, quaternary ammonium compounds, such as
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,
30  clindamycin, gentamicin, polymyxin, bacitracin, silver sulfadiazine, etc.

[0038] Preferably, the second preservative is effective in inactivating challenge doses

of Gram-negative and Gram-positive microorganisms, as well as yeast.



[0056] I n an enbodi ment of the present invention, the conposition further
conprises 154.5%to 6.5% (ww a second polyol, such as glycerol. [0057]In
anot her ewbadizsm7sof the present invention, the one or PoDEP2GI@O6NE!
preservatives conprise greater than O. @6(m/mb phenoxyet hanol when 0. 15%
(ww) or |ess nethylparaben is used in the formulation. [0058]A topical gel

compr e 1B | oNGfoT R L EREUH MERNIO) e &M ERe 5T ETSt OSUE M8’ ¢ hose
R " Gennars a0l e ST) BRI nARER ACLEr Bon T2 T GRS T onee
Topi cal EXﬁ@(ﬁ%W)very Syetens (1997) hereby.incorporated her ei n by

ref erenc Ies t he ition excipients.in but are nat

i ted. 00408 P or e dlg o SnBGH O terpi it Garion. M arvonre & retr g
25bUfBer'B@nﬁg%@héyhéu&ﬁéﬁk§ﬁh§mi%hﬁ?@ﬁ@ﬂkﬁyh&mﬁgéﬁaGﬁ§Lg?&ﬁslt&&Qma

[ 0059] Sui t abl e protective agents and/of cosmhetic agents, and adsorbents can
i ncl ude, hbmopalryelenof adrylng aeed creoss-lulied with ap@lwettber pentaeryshrital, atlyl, eﬂmlolf odi on,

dlnethlcone Si | n i nc car bonat 0 her

o odunt o S0Gor bt WEEYRY of hiPuRRE R Tes & GRhatRerd i E kN Rl DT ths DR i e
oxi de. 3@hRAE61 Sitlidabbe aamﬁdtmlﬁbanb&amermblmp U, 9a[e13r49tciubap<51@d to,
ascorbic acid and its esters, sodlun1b|sulf|te butylated hydr oxyt ol uene,

but yl at ed”? ﬁ?@%@&y@%ﬁgéPbanﬂééﬁbﬁ@#éﬁ@(Cﬁh@neﬁeﬂat|ng agents li ke EDTA and
C|tr| a [0 'l )

1 ¢ B 0P ILG o LT Gorblinb s B RRP DN, ClBE b or PHbORERAE |
aCI d buf fleo42] sodcconlibyfid embodimdni3@f deepribscht ﬁnvsmlo\ﬂﬁhe amount of the
2012/ 052478PCT/ EP2011/ 068261 12 [ 0062] A topi cal ,composi tion accordi ng
to enbodiCAEAMET BTt%F FRMBPELIhts PAVEHt Pohean O Pare ﬁé%S/e dcited 48eal 55
anest het ij1cg50apH] 36y 9¢g ics, such as canphor, nenthol, |idocaine, dibucaine,
and pranoxi ne; antifungals, such as cicl opirox, chloroxylenol, triacetin,
sul conazd0@&43] nysPalyols in geid‘emydla:ﬁﬂns cac batye bud maﬁblatfel;lct'rdnsalrﬁhzaslsel,ubilizing
clotrimazol e, oxicaonazol e, eqf ul vin onazol e, ketocon ole, and
bt or PRI SO 0Ea AT HiCa s B d et sRE TR SEBASHG, o BRI rent s of
t he presegtyolstufiah®e ugmnwﬁohﬁﬁeﬂm@ﬂ Hé ?r&é}ﬁ i&entTBh eichifel B@RE £&, such as
i odi ne, povidi ne-iodi ne, benzal koni um chloride, benzoic acid,

ni t r of ur inited,to t@me@ylb, mepsdﬁrim@ycqwupmehnpel*y@sd Hexylensxghedol.druagerme,
henol resg ci e |n| n1ch 0 T to |caI e
P ommos, ¢ oL and Rania B stEiansiiaois SalfAsHlly Rl dton dtaaR. b8P oo’

prepar ed dpyeefdl Xi ng the i ngredi ents of the conposition accordlng to knomn
met hods in the art, for exanple met hods provi ded by standard reference
text $0sudf04dd, Revnorodimenef g rrent mNentPrALARe wed pHbRiRSal 28177- 1501,

a0 e R R AR BB Rt et R 0 0B s o

ar e her elPyeferabbyr, ﬂmrmﬂ;eﬂhmbpyland)glycdf erence. [0065] The pH of the topical
gel formulations of the inventi re pr feraply thin a physiqlogically
accept abll@04l, eltds rea % 4npReciaied Paitigee dilebidbe aﬂga@ GLBIANC GonstItuRRE

pref er ablo‘t’her ‘tﬁan?@% GAn gls%%e%@&i’fn tfle gbglc%}'?d?m@ﬁtlgﬁaéc&dmg tGemBo®ments 6f - 9
6.1, 6.3, or 6 To 20stabilize the pH, preferably, an“effective anount of
a buﬂﬁertmsmﬁﬂmtudEMMnﬁC|ds or bases can be used to adjust the pH as

ded. ] t . enbodi pents. of th t
erate a0 naREATE IER bl RRC o SOOREeRE a et s RRE e e
rosacea, BAMHRGIBUGH ad RIREM thé BOAPGHRSTB3bSut 4PB9! 08I § SOPGIMHIG6 BLYT hema

of acne, eczemm, non-rosacea-related 25 inflammation of the skin,
flushlng(“@kln sagglng, creasi ng and/ or wrinkling, or a synpton1associated

the.r ew tgonggi ga %%Ferreg%mtb%?n?e%l lytoﬁggl%e'l %%Igpos n cc d k' N area of the

subj ect conmposition’acc an e t? of the present

i nvenoi Orémb\bﬁﬁrﬁ@ltgbﬂthelrﬁlknﬂibtﬂﬁlﬁﬁeﬂ Smdised @wafe@agpé@blmfonafoffecaneﬂn by the
skin disorder. The rel evant di scl osures, usi ng brinonidine to
treat thaliowde FHORbpecfopblyiat An amewidbatds Sqfﬁmentso nS’él‘ thengplorad bonsmalings t o

DeJovin ef aAbther diored DgfedidiPin Y/ EARn ARG, bR WRIERS! cauld Rita?Eh to R skin,

TiO2 may cause mild irritation and reddening to the eyes, thus eye contact with the TiO2 —

containing topically administrable composition should be avoided. Titanium dioxide



10/ 607,439 to G| et al.; US. Ser. No. 10/763,807 to Shanler et al.; US.
Ser. No. 12/193,098 to Theobald et al.; U S. Patent Application Publication
No. 2006/Wd6dblfs247@ DeJovin et al.; U.S. Ser. No. 12/62pc9422010/0824pvi n et
al.; US. Patent Application Publicatign No. 2005/0020600 to Scherer; and
U. S. Patent Application Publication No. WD 2012/052478PCT/ EP2011/068261 13
2009/ 0130027 to Shanler et al., are.herein incorporat %d by reference as if
set fort WP §WREFRSSHIo thetpigelly 2dminsHbs sRIFROSEION ARG 5lrpé¥<?squa%ﬂ/@ﬁti on,

t he topi : LA LL L on: S % 6%
(ww s CBr TR (R R e RS b R TS, AS0U s shs e

0. 35% alvostattorsdight Gbduding ultEsgoletradititn BHiokghabedichGab hetpgrro@biourdd@t6% by

wei ght of. brinonidi.ne tartrate.. [0068] To treat or prevent a skin disorder,
'n view GO ﬂ"etefb(PréE%‘htTtlt&P‘é‘& %%&dé,cal% %%0 Bam%s ag%fl?cemamt% EBF  he

i nvensi ofrdp@theRrhRPeadt ¥ @RlioRd raiidiRG that id Part Besuafifigct ed area in any
conventional manner known in the art, e.g., by dropper, applicator stick,
or cott 000433 wabAcesdiagine smbediments cddreqwedentimpbitoat dre,amduat efrwatat r ader nal

| h .by si mpl ding a f i 0 ' i
ont o tho SPPRtER g FolBLh RELSRRIhis S80I b Lo blsat Mosadvar | "
t he amoumtoaefod otoTps%adr ofaBesukat) on of the invention applied to the

af fected skin area ranges from about 0.0001 g/cn2 of skin surface area to
about 0. 080491 c neln netrce eersra)l asgech@Aopiceepl fasmylabign apcapdisg & ethempedigrni

f . Foll | - ' [ - - ded
dur i 46t LA arRAYRY Rl un B b AR b AR e S RERT o e
used i n aihqudehe@ic weédlorigenist omDplerrmbbericiliyeaicopntls salnthersefli, cladtions f or

t he skin gé'sorder, such as the rrediag?ti ons used to treat the underlying
di sease t° S‘ftl‘@alﬁé’é%"e?h@tgﬂﬁfﬁﬂﬂflgbgp . antihistanines to control itching,
anti bi ot irggs0) COr AjfhQShfhioftSrecd i’ %\Sﬁfé%%e WATHRGSh APl aAS Tn é@%?éﬁ@gnolohen’
etc. 20[ 070]]The t her medi cament or treatnment can be admnistered to the
subj ect smbolinaanecbs hlphaadrinergic receptor sgoustnoay Enah alphdi or alpha-Be i nt er val
of , ﬁge aﬁm’ nistration of. brTi rméri di ne, such that the acti %{e i ngredients or
agent's cAfir AL GHRIHASOPS NS APIBAYIERMECTHIY ARSI SBIEER Mor exanpl e,
the ot hefinyEREbE AR nff ot SRETRMctiRAY & dithBiNihe iapBa 9 adt dishaadibrBicgier ed in
the same or separate fornmulations at” the same or different tines.
25[ 0071] Aesepeus. Fabpenmetsemsmaydra gnnsiderst iap heivahotheal pliepl aydkdpho2del i ver the
addi ti On%ldretnrreac;[ rggent roe{ nlegl otri Ornfeirq?ql L{ﬂl n@h b?:rtnnroltc rI ie .(;[red Itlio mgr al,
i nt r aor alP " PEE SR ERIBFAl Y BISTE4]Y- 8RN ANEBYSC TFrRHT AEP R MY
subcut an@euSselettitd Aphis € dl AkeledtiVeaiihaSeddrerseidit rdt@p@t agdmigcal , intradural,
intraocul ar, intrarespirat or%_/, or nasal inhalation. [0072] This invention
will 28e 809313 R Rleoefcelsyiivetlphahadronerdavscenser-acomistsiingudexanpl es t hat
foll ow, ski i i readi ] hat the
exanpl es Sy eaither fheryfni o8 pifilodhiblnct £RShbIL: BRRIEEIEHEHDT. tully in
t he cl ai ndrenbrigichreteitbraagoniveriedtdetrimoM@in2tRANERLASRE TapR201idé, 068261 14
[0073]Crysfal | i n? particles V\ﬁée first observed visually in a sanpling of 7
tubes of YRR 'Bf BHCRYHI P n?@%‘?@?ﬂ@@el conposition. These particles
ver e i soligiey. Theu GRNkihYn Ok iidRA hivElifh, WRScRNBbIARL. B AN GEden:
anal ytical nethods, such as HPLC test for identification by conparison of
the 2&t embmprisesith®S wddi tetw)dirameadids, Té AdtereehtingdcestioahmgngliGt adror i et ry
i( ggﬁ% i ]]: ?@gﬁgﬁﬂyq‘nﬁ@éé Sie (g)rfmgrg Ip Iarrlllgacgl?tllcra]lhy acl\mzé iilgrredl%ntsstitrl gg&iﬁgﬁ" l[o

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.

30  [0053] In a preferred embodiment, the brimonidine is brimonidine tartrate.
[0054] According to embodiments of the present invention, the amount of brimonidine
in the topical gel composition is about 0.05% to 0.1%, 0.1% to 0.4%, 0.4% to 0.7%, 0.7%
to 1%, 1% to 2%, 2% to 3%, 3% to 4%, or 4% to 5% (w/w). Preferably, the amount of

brimonidine tartrate in the composition is about 0.1 to 0.6% (w/w).



(by 1H and 13C), nmass/ mass wth UV detector and QIOF to separate and
identify the different masses, etc. Based on these anal yses, it has been
concl udedwbhat2/dshesobserved crystals are crystals of netrbylgrasiabeszet
(hereinafter abbreviated as POBM or MPOB), which is a preservative used in
t he conposition. According to the process used for manufacturing 10t he

bat ch, nethyl par aben s first dissolved in propylene glycol at 50C

(122- 140M033) ¢ hin wréégﬁeémbv@wagg.he[m?mt]lwr@ﬁlegcaof@p@a SPVRPTNE wer e
performed Qnaddi tional representative batches of brinonidine topical gel
conpositions and placebo gel conpositions containing 1.25% (w w) carboner,
POBM and ot her i ngiOeldioght¢%.(wlkhebmmbsedinattartiate; have been done on one tube

150f each batch, with the nicroscope Axi ol ab DRBKT Zeiss no. 023733.01 with
a camera | CC Zeiss Ood} tf’[belgr%g‘iy@d’&%@l?frﬂ s BX60. The nicroscopic
obseryations were ¢aper %y@&éc&ﬁtﬂgﬂe%tﬁv@ﬁ@&é@é&fr@m tﬁ@@ﬁﬁb%@ns&*ﬁ&%ﬂ n Table

1, nethyl paraben crystalline particles were unpredictably Oobserved in

bot h bri sodibai beazeatel pheawebhagel benapipa sohol.amedazokdiay Inireayargl digsadidiny] 3% by 20
wei ght net hyl paraben (POBM. [0076] Table 1: Results of m croscopic
obser vat i'0%s of representative batches of gel conposition Date of

Manuf act uri ng Conpossdtiodnsddh chasc@aioinddser vati on Batch Size No. Tubes
bserved Date of Cbservatoi on ril 2008 Pl acebo, 0.3% POBM Crystals 130 kg
7 Dec. 2008 April 2008 Phadets) rorgeseeBseiNo crystal 130 kg

10 and
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.
[0056] In an embodiment of the present invention, the composition further comprises
15  4.5% to 6.5% (w/w) a second polyol, such as glycerol.
[0057] In another embodiment of the present invention, the one or more second
preservatives comprise greater than 0.3% (w/w) phenoxyethanol when 0.15% (w/w) or less
methylparaben is used in the formulation.
[0058] A topical gel composition according to embodiments of the present invention
20  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
(1997), hereby incorporated herein by reference. Examples of the additional excipients
include, but are not limited to, protectives, adsorbents, antioxidants, local anesthetics,
25  buffering agents, surfactants, flavorants, fragrances, dyes, etc.
[0059] Suitable protective agents and/or cosmetic agents, and adsorbents can include,
but are not limited to, dusting powders, zinc stearate, collodion, dimethicone, silicones,
zinc carbonate, aloe vera gel and other aloe products, vitamin E oil, allantoin, petrolatum,
titanium dioxide, and zinc oxide.
30  [0060] 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.
[0061] Suitable buffering agents can include, but are not limited to, acetate buffers,

citrate buffers, phosphate buffers, lactic acid buffers, sodium buffer, and borate buffers.



5 Dec. 2008 July 1, 2009 Pl acebo, 0.3% POBM Crystals 300 g - 2 kg 1 Cct.
2009 August 25, 2009 Pl acebo, 0.3% POBM Crystals 300 g - 2 kg 1 CQct. 2009
0. 03% Br iwonotoses78200 - 250 kg Sept. 2, 2009 0. 3% POBbfrhr2@inypss2al 1
Feb. 2010 0.06% Brinonidine 200 - 25Q,kg

[0062] A topical gel composition according to embodiments of the present invention
can further include local anesthetics and analgesics, such as camphor, menthol, lidocaine,
dibucaine, and pramoxine; antifungals, such as ciclopirox, chloroxylenol, triacetin,
sulconazole, nystatin, undecylenic acid, tolnaftate, miconazole, clotrimazole, oxiconazole,
5  griseofulvin, econazole, ketoconozole, and amphotericin B.
[0063] A topical gel composition according to embodiments of the present invention
can further include one or more antiseptics, such as iodine, povidine-iodine, benzalkonium
chloride, benzoic acid, nitrofurazine, benzoyl peroxide, hydrogen peroxide,
hexachlorophene, phenol, resorcinol, and cetylpyridinium chloride.

10 [0064] 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: 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

15 AND TOPICAL DRUG DELIVERY SYSTEMS (1997), both of which are hereby
incorporated herein by reference.

[0065] The pH of the topical gel formulations of the invention are preferably within a
physiologically acceptable pH, e.g., within the range of about 4.5 to about 7.5, more
preferably, of about 5.0 to about 6.5, such as pH 5.1, 5.3,5.5,5.7,59,6.1,6.3,0r 6.5. To

20  stabilize the pH, preferably, an effective amount of a buffer is included. Acids or bases can
be used to adjust the pH as needed.

[0066] In one general aspect, embodiments of the present invention relate to a method
of treating or preventing a skin disorder, such as rosacea, erythema of rosacea,
telangiectasia, psoriasis, purpura, erythema of acne, eczema, non-rosacea-related

25 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
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.

30 10/853,585 to DelJovin 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
Delovin 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.
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vBeph121d32478009 0. 3% POBM Crystals 1 Cct. 2009 PCT/EP2011/068261
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2009/0130027 to Shanler et al., are herein incorporated by reference as if set forth fully
herein.

[0067] 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%, 0.15%, 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.

[0068] To treat or prevent a skin disorder, in view of the present disclosure, the topical
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 the affected skin area ranges from about 0.0001 g/cm?2 of skin surface area to
about 0.05 g/cm?2, preferably, 0.002 g/cm2 to about 0.005 g/cm?2 of skin surface area.
Typically, one to four applications per day are recommended during the term of treatment.
[0069] 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
treat the underlying disease that causes the skin disorder, antihistamines to control itching,
antibiotics, corticosteroids, intravenous immunoglobulins, acetaminophen, etc.

[0070] 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
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.

[0071] 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,
buccal, intradural, intraocular, intrarespiratory, or nasal inhalation.

[0072] 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.

Example 1
Observation of Methylparaben Crystalline Particles in Topical Gel Compositions

- 250
300 g



0.5% Bri noni dine 200 - 250 kg July 16, 2009 0.3% POBM Crystals 1 Feb.
2010 Sept. 18, 2009 1% Bri noni di ne 1% No crystal 200 - 250 kg 1 Feb. 2010
WO 2012/ O584¢BRET478P2011/ 068261 0. 3% POBM 2% Bri noni di peTad%edia/08601 - 250
kg Sept. 29, 2009 0.3% POBM No crysf@I

[0073] 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
of the particles was analyzed by several analytical methods, such as HPLC test for
identification by comparison of the retention time against standards, differential scanning
5  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
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

10 the batch, methylparaben was first dissolved in propylene glycol at 50°C (122-140°F) in
the preservative phase.
[0074] Microscopic observations were performed on additional representative batches
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

15 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.
[0075] 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

20  weight methylparaben (POBM).

[0076] 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 300 g-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
0.5% Brimonidine 200 - 250 kg

July 16, 2009 0.3% POBM Crystals 1 Feb. 2010

Sept. 18,2009 1% Brimonidine 1% No crystal 200 - 250 kg 1 Feb. 2010



1 Feb. 2010 0.06% Brinonidine 300 g - 2 kg Sept. 10, 2009 0. 3% POBM
Crystals 1 Cct. 2009 1% Brinmonidine 300 g - 2 kg Sept. 17, 2009 0.3%
POBM No owpbaos2dzsCct. 2009 Jan. 12, 2010 Pl acebo, 0. 2%ciP@BM1Coysal s 300g

1
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15
0.3% POBM

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

[0077] 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
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
an extended period of storage.
[0078] 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.
Example 2

Improved Topical Gel Compositions Free of Methylparaben Crystalline Particles
[0079] 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
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.
[0080] Numerous formulations with different ingredients and varying concentrations of
the ingredients were made and tested for the presence of the paraben crystals by

microscopic observations. The microbiological quality of the formulations was also



Feb. 4, 2010 Dec. 22, 2009 0.18% Bri noni di ne 0.2% POBM No crystal 800g 1
Feb. 10, 2010 [0077] Assays were conducted to estimate the concentrati on of
met hyl parwbeni2zsbami | i zed in a batch originally contai nieog/EP28%068¥% 1) of

met hyl paraben, in which crystalline paggi cl es were observed. Centrifugation
was performed on the batch to collect 5Crystals at the bottom of the
centrifuge tube, thus renoving them fromthe supernatant. The pethyl paraben

concent r ADBEG BY Y AGpRIARASTISHCTIRER IRERSE 8V arid craURdingdPEd) HBEt 0. 2%
(W w, (W 0 i -1 gipyal fornul ati on.
The r edﬁ@%ﬁ%ﬁ%et ey%%%g)ﬁﬁgrbas??g%@g% Oéisug%\g?l ghgr]rrenﬁﬁgﬁ)%ér %lblgn in the
conposi t i[681] ai sBased@ncwinfascapi¢ gpbsesstiess anidPEagnal essilit wanfopod that

m crobi ol.ogi cal, quality of the conpositiao ve n extended period of
RSB R A et o O ARl A e et T
t opi cal %@kn&r@éé&lh@bie@ﬁatﬁ\?‘es SHER R §.'B'ﬂiggviz/(ir) Yk ﬁl\Ur@f)hénBS%y&IQJn'éQid.éd % 1040%

met hyl paraben. In order to find a solution to avoid the crystallization

probi em (wévikseahonmsrppich es Esrtinpels OBHR: NFpB & atcaleds swivietotal palyeld seah asncover

| mpr oved ToRi T (ot S BRLR s 2 BeRbien Ao RbeR Ty YRR

Parti cl epolyd0 e Mayécpdls atheitdfsmére ottee idf@ediettatshenasanglifict QvadrogRsminof
manuf acturing the formul ati on have been made in order to obtain inproved
t opi cal @éxidePriienatly gasitesiite ampaunt pllarimenidie tylatey Wil apit abef tefyst al s and

have  gcc 1. Criohi i cal | | p n,

a1 0 |Gy By h LB A6Eor S ik, ST AR R PLNGARERET.
wat er solatibt &n NaerfdeBivkriddidt Lorygd add passedpaitén acdfasP aid BBP POBM atee @, iat i | |
observed at 0.3% (w w) . Na M Addition of 0.1%of EDTA into the

f or mul at iMBHcl B GPRceRtratiey O&i"é“t‘f‘é I gaahyrd tha forpulations was A BeNt at 0. 3%
(Ww in for i ing .t : entration of
POBM may [?)(z@t] 00 ﬂ%ﬂéﬁé g%f%%%%?ﬁ%ﬁ%?%ﬁé@%?ﬁu@é? ?%%%T%f}[ﬁ%lﬁ?g ? 1er ent

i ngr edi efiosnudatcbmsar yi ng concentrations of the ingredients were nade and

test ed frer—thepresence—oftheparaben—crystalsbym-ergscepie
obser vat i ThePIFEVEcol ogi cal ]&5 i‘{fy of | NECPamR dhEdnReds al so| WO
2012/ 05247RRGd EPEBLhR88a0dv S anabieed by usopgragigptjance-test criteria
in preservative-gfficacy testing |(PET) in the| United States Pharnacopel a

(USP) and the Eufopean Phar macopoeiweekgP). [0p81] Based dn ni croscopic

obser vatt-ers—anthPEFanatyses—+t s—ound—that—+nproved—toptcal—¢el
conposi {i%ons contg'ilTr{‘iw >05%t o 02.20%(W/W) e LA ratg:ﬁfle‘gﬁréte%%%%re
second preservat | y8s; Pisdhekydar@dl 3% (W w) or npre phenoxyetphanglroufy 80 o
1.50% (W w) carbpner, such as Carlbopol 974P NF; 9.0%t0]13. 0% (ww) total
pol yol , |8QBh as A03% MPOBY% (w w)| BF a first pbbyoistale. g.Passsddiyandne

glycol, |4.5 to 6| 5% of, a second polyol,|e.g., glyd ; and one pr
nore ot her ingr ed?‘é%‘g%\(?e\wgﬁ\é%haélg?puri fied water, titani um%ﬁi

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
15
[0083] It was further discovered that when the amount of methylparaben was more
than 0.15% (w/w), decreasing the amount of carbomer reduced the formation of
methylparaben crystals. See, for example, Table 3.
[0084] Table 3: Results of microscopic observation of gel compositions
20
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[0085]

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. It is understood, 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.
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1. A topical gel composition, comprising:

0.05 to 0.20% (w/w) paraben;
one or more second preservatives;
5 0.80 to 1.50% (w/w) carbomer;

8 to 15% (w/w) one or more organic constituents;
wherein the topical gel composition has a pH of 4.5 to 7.5, and
wherein when the concentration of paraben 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 one or more organic

constituents comprise a first polyol.

3. The topical gel composition of claim 2, wherein the one or more organic

15  constituents further comprise a second polyol.

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

comprises an alpha adrenergic receptor agonist.

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

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

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

and norepinephrine.
7. The topical gel composition of claim 1, wherein the paraben is methylparaben.

30 8. A topical gel composition, comprising:
0.05 to 5% (w/w) brimonidine;
0.05 to 0.20% (w/w) paraben;

one or more second preservatives;
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10 25 TRendARhESH ofd@tbIRFRORES 1han 19keghalm 1, wherein the one or nore
organi c constituents conprise a first polyol. 3. The topical gel
conposition of claim2, wherein the one or nore organi c 1l5constituents

further conprise.a.second pol yol . . the.topical gel conposi.tion of claim
1 wnerern ¢ nd et S ERbSr Rl efir S SnsRRLEE onf LR B Ener g1 ¢

recept or cafiithdhts codisd Airkigplyerl gel conposition of claim4, wherein the
al pha adrenergic receptor agonist is an al pha-1 or al pha-2 adrenergic
receptor agonist. 6. The topical gel conposition of claimb5, wherein the
al phanadr,gner gi i St ol 8. sel .consi sting of
oyl azal me e GRER BELEorglgRloreRi ) &Rk Eh GE QM bP R e

t et r ahy drcozaituenes furthphangirisae second @abiodzol i ne, epi nephri ne, and

nor epi nephrine. 7. The topical gel conposition of claim1, wherein the
par aben i s nethyl paraben.

11. The topical gel composition of claim 8, further comprising 0.04 to 0.08% (w/w)

water dispersible form of titanium dioxide.

15
12.  The topical gel composition of claim 8, wherein the carbomer is selected from the
group consisting of carbomer 934P, Carbopol® 974P, and Carbopol® 980.
13. The topical gel composition of claim 8, wherein the brimonidine is brimonidine
20  tartrate.
14.  The topical gel composition of claim 8, wherein the one or more second
preservatives are selected from the group consisting of sodium benzoate, phenoxyethanol,
benzyl alcohol, imidazolidinyl urea and diazolidinyl urea.
25
15.  The topical gel composition of claim 8, wherein the paraben is methylparaben.
16. A topical gel composition, comprising:
0.1 to 0.6% (w/w) brimonidine tartrate;
30 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;

0.80 to 1.50% (w/w) carbomer;



308. A topical gel composition, conprising: 0.05 to 5% (ww) brinonidine;
0.05 to 0.20% (w w) paraben; one or nore second preservatives; 19 0.80 to
1.50% (wW'wi 20ed324v8r; 8 to 15% (w w) of one or nore or geoirEpe@n®ss2LENt S
wherein the topical gel conposition hazoa pH of 4.5 to 7.5, and

wherei n when the concentration of paraben is greater than 0.15% (ww), the
5concentration of carboner is |ess than 1.25%w w). 9. The topical gel
conposi tion of4~sc‘i°aﬁ~§r°{°é}"’?‘§)1%ﬁ°8}’lﬁnﬁ&léf“gne or nore organi ¢ constituents
conprise a firstippPlyR;- 1010. The topical gel conposition of claim9,
wherein the one or nore organic constituents further conprise a second

pol yol . 11. Thevlicopn d&l pHjef the copcd igtl ampakitiohas adj8sted ort Gier 6.6 bgpani si ng 0. 04
to 0.08% éw/ wat er gi S erili gﬁl e. formof tjtaniumdioxide. 15 12. The
topi cal GEFIUREATOYN PHIPIH™ By dioxids aaprus sPPhe carboner is sel ected from
t he gsoup consisting of carbonmer 934P, Carbopolg 974P, and Carbopol g 980.
13. The topical gel conposition of claim8, wherein the brinonidine is

bri noni dilke 20tharteriedl gel conaposiTiva of glin dIb, gahprsorgersitet han 68 (@/w) m 8,
wherein the one.or .nor.e second preservatiy are sel ect f he.group
cons: st i RCH ShRTel R UG SEGRET < BRETSE Rk By RelSyE Lk anbR% M%)

i m dazol igtfcaydl. urea and di azolidinyl urea. 25 15. The topical gel
conposition of claim8, wherein the paraben is nethyl paraben. 16. A

topi cal gel composition, conmprising: 0.1 to 0.6% (wWw) brinonidine
tartnate;; 5300. kDY r ; .

presérévatli7\/es @glt%@fagéégr{%ﬂ tsﬁ%ng%? %{l}}éﬂlggh@iﬁgﬁ (hog 0 Sﬂ{sgodéla%% %g%’gg’{"é’?
phenoxy etwagralispebhiz yormadfaamalm diskidazol i di nyl urea and di azolidi nyl urea;
0.80 to 1.50% (W w) carboner; WD 2012/052478PCT/ EP2011/068261

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 8,

15  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,
telangiectasias, psoriasis, purpura, erythema of acne, ezama, non-rosacae-related
inflammations of skin, flushing, skin sagging, creasing and/or wrinkling, or a symptom

20  associated therewith.

21. 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 16,

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

25
22. The method of claim 21, wherein the skin disorder is rosacea, erythema of rosacea,
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.

30

23. 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



20 4.5 to 6.5% (W w) propylene glycol purified water wherein the pH
of the topical gel conposition is adjusted to 5.0 to 6.5 by an adequate
amount ofweadimzedrgdr oxi de aqueous sol ution. 5 16. The t epira®koigebs2s1
conposition of claim16, conprising greater than 0.3 (ww) phenoxyethanol
as the second preservative, and further conprising 4. 5@6to 6. 5% (W w)

gl ycerol. 1017.The topical gel conposition of claim further conprising
0.04 to Gelogsd ( \R/}T\/\P)he\%éﬁ@rcoaﬁlétﬂ}@r%ﬁ%D’éle’faéié’]ﬁﬁ‘e@i?h%f}ytl%ﬂl?ﬁﬂ?nIH?tB%Y&@me 19. A
met hod of, t [ jpgt, conprising
toplcally aéhln ?%gﬁﬁg%?%ﬁg gﬁgﬁﬁgﬁéaggghﬁﬁEQSUb égﬁﬂﬁﬁgéﬁgplcal ge

conposi t inorepofephitiag, an@ whfewhibe akin ardeei s sdeiis pane & b‘s affected by phrcoskén dicordes;.
affected by the skin disorder. 20. The nethod of claim 19, wherein the
skin disorder is rosacea, erythenma of rosacea, telangi ectasias, psoriasis,
pur pusa, 2aryt nes, GhoPOMEimeZ2 WherdtPhe sRBAHFARAEGS AlsEthal B IRMARIT RSO
skin, flushing, skin sagging, creasing and/or wrinkl ing, "or a synptom
20associ atlenpi¢dtasiaswptoniasis,purpysaneythera of acmee@etamgn@r-rcpa@@enhtng a skin

di sorder a sub rls ica ni st.eri.n 0 a skin area of
the subj dePriEt P sain GRS 38 s AP R AP BHRERED of R sTRBCHT ' area
i's, or igsyyched thereb@ah affected by the skin disorder. 22. The net hod
of claim 21, wherein the skin disorder is rosacea, erythema of rosacea,

t el angi ect asi as, psoriasis, purpura, erythema of acne, ezang,
non-pQ@sacae-rel ated i nfl ammati ons of skin, flushing, skin sagging, creasing
and/or winkling, or a synptom associated therewith. 23. A nethod of
treating or preventing a skin disorder in a subject, conprising topically
adm nistering to a skin area of the subject the topical gel composition of
claim1l1, wherein the gel conposition further conprises an al pha adrenergic
receptor agonist WO 2012/ 052478PCT/ EP2011/ 068261 21 sel ected fromthe
group consi sting of oxynetazoline, phenylephrine, nmethoxyani ne,

bri nmoni di ne, tetrahydrozaline, naphazoline, xylonetazoline, epinephrine,
and norepi nephrine, and wherein the skin area is, or is prone to be,
affected by the skin disorder. 524. The nethod of claim23, wherein the skin
di sorder is rosacea, erythenma of rosacea, telangiectasias, psoriasis,
purpura, erythema of acne, ezama, non-rosacae-related inflammations of

skin, flushing, skin sagging, creasing and/or winkling, or a synptom
associated therewith. 10



