Bri noni di ne Gel Conpositions and Met hods of Use CROSS- REFERENCE TO
RELATED APPLI CATI ONS [0001] This application is entitled to priority
pursuant to 35 U.S.C.  119(e) to U S. Provi si onal Patent
Application No. 61/405,388, filed October 21, 2010, which is hereby
5i ncorporated by reference herein in itd entirety. BACKGROUND OF THE
| NVENTI ON [ 0002) Par abens are esters of para-hydroxybenzoic acid. They
are used prinarily for t H&inoniseCGsl Canngsitionsmed Maqhglscfblwl properties.
Exanpl es of parabens in mt araben, eth ar aben
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5-13 (2004) and references ther e| n (())%3 Car borre|r101|\15 a generic nane
of Carbone, a tradenarked p HEBIVENIION Car boner  and

Ca][ bope arte Jewsd] i nmmelaamgeamwam h@ﬁl@xy&&%ﬁ@bda’lD)EQy'aFteIséinli(‘imarﬂy forh
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acrylic acid eth&kp@@hﬁﬂl Praodekrakit, hutalmaraﬁehybobet&lpenabqnemdipa@lygpmhhsml ol, ally]
ised as veni of ooy avendit s S hecalee QR G0Ge, AE REY S p e SRAEL,
and effecti vé“efeficécy ‘ﬁ“?B‘Eag?i‘ie’é‘é‘l“’egéﬂében&?féa’#”@y Ussh s @WE‘SWa&VRﬁ Hoihm:%@mos

as suppor t ed abyphasieasicd endu¥ésC QbOBbS bkl £151 4JNEMxDAVEINE6M) Sfaown t o

have ext renel 1cnow hrrl tancy properties and are non-sensiti zi ng with
Ces therel

r epeat usage eéa oners or carboner copolyrrers have been used in

t opi cal for nif0&3li on§arb@ngagageo¢nctnMnekf&rarm>gd“ eumﬁsma‘ﬂ;eﬂ m@dmﬁ from

suspendi ng. [ 0004] Brbom s e Alp

agonist. It has been usge} &883%;) %FI lﬁk(ﬁn%%%)%{%n ol mthepresen??fjpﬁgh

therapy to | B{f&ing tﬁ@ﬁmpa@lyw@émle agifl oPys- lmhect Fiigh M)@éctemvéntber@br
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Bri noni di ne has al so ound be useful I n treating various skin

di sorders, s’ﬁ?@ﬁe‘ag‘”?%é@eﬁg] er %fr%}?f Hsén%{ aly Gl piprylgca St omers bave fegy |
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to Scherg [/193,.098 to Theobald et al
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descri bed, see for exanp vin et
al.: US. Sefme%wnSlzm%ﬂe@snmsaeWémqaS@perding etc. 2 100051ln
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met hods and (pg adued,S; B 0de di;ign BRI EF
SUMVARY OF THE INVENlTI CNO[ Og)gsr?dig% gr?ese;rgﬁoere% és ec Maﬁﬁéél ‘ments of

the pr esPnt 99GIEHRTIZ SR St (oS tRgtent f}gpbpf@lg}p 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
etal; U.S. Ser. No. 12/193,098 to Theobald et al., etc.




10gel composition conprising: 0.05 to 0.20% (w w) nethyl paraben; one
or nore second preservatives; 0.80 to 1.50% (w w) carbomer; and 9.0
to 13.0% (ww) total polyol; 115wherein the topical gel conposition
has a pH of 4.5 to 7.5; and wherei n when t he
concentration of methyl paraben is greaté&r than 0.15% (W w), the
concentration of carbomer is less than 1.25% (ww. 100081l n anot her
general aspedP?05 b duihpRisieat igfentitreciiaiine mertipipnaf meihpinareken dtve beay a

topi cal gel oanspeséd; @@e%ﬂ@ﬁdn&ibﬂ&bniaﬁgtogﬂaaltgg fér%hfa%ﬂé’kn@}ﬂjimi d! ne,
0.05 to 0.20% r%n%a\{ygmsréeﬁthxilﬁgar@bené one )&g nore second preservatives;
0.80 to 1.500% WS CRTBORR FAOAIREY. BeEPABeHo, (W w) total pol yol ;
25wher ei n t hd0806bi c ahergjela newirfposbicabge! bagpositigidonthinibg Darbdmef ad;, and
wher ei n when {81208 : Eali L0 r . 1S _greater n 0.15%
DGR S AR amF b PR ARG R, Py MR Py

(ww), the concéntration of car i's T
[ 0009] Anot hePYyRIFEPia] requifsaat ayer aplgetensiedrasind of stvasat Sush coraositios atd a

topi cal gel campDEEhddBnCREARUET SeRBcriREh the hreseft- 2B 0ckWhW) bri moni di ne
tartrate; 0.05 to 0.15% (w w) nethyl paraben; 3 one or
nore second preservatives SRIECS@IMARMNOF THE QVUEIPTIOBNNSI St i ng of

ond i asol | e b IEREKEEAARRL RERDI AL e B B S {ibpigt noe
(W w) prdfyl 8veompssiion conprisingo 6. 5% (w w) gl ycerol ; and purified

wat er ; whepeiop do AfndRestepi cal gel conposition is
adjusted to a pHof 5.0 to 6%“%2 artl }g%equéte anount of sodium
id

hydr oxi de aqueous sol BRGBATSHOOBROFNRI%ERot her general aspect,
enbodi ments of the presentl.jonent)amohel ake to a method of treating

or preventing a skin gjsor.der in a subject. The nethod conprises
topi cal |y admi ni st eri%l(ﬁ? %%g‘;g’fé‘f‘%m?f%oglogf the subject a topical gel
conposi tildn accor di ngwhereimthe érppaldichentpositfonthlren i efiend 7iSnanént i on,
wherein the skin areaySein Yhed e & t.ed in
di sorder. 15({[ 0011] O her ealfépeecttse, ?%g?ﬁ%oggprgﬁ]ﬁﬁ%\?gnﬁ?argeg% tFé %t‘]%lg’

i nvention w {WhEicsprareHen eficahpmerds lessithap\i2ilg (8i"acl osure, i ncl udi ng

the detail edjod@sscr ipbiomer dnetaBpdch Y8R diAts¥P e B%&nﬂ'ﬁ@efnﬁ&f €te to a
enbodi nents and.the appended c| ai ns. DETAI LED SCRI PTI ON OF THE

| NVENTI ON [ 0B8RS ¢4 FP B I8 BT PRSP ons, articles and patents are cited
or described in the 001 to5% (w/w)brimonidine;

0.05 to 0.20% (w/w) methylparaben;
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;



20background and t hroughout the specification; each of these
references is herein incorporated by reference in its entirety.

D scussi on of docunents, acts, materials, devices, articles, or the

| i ke which have been included in the present specification is for the
pur pose of providing context for the pré&sent invention. Such

di scussion is not an adm ssion that any or all of these matters form
part of the prior art Slerhmpesgseed presorvalivgs jelrvtehifroroths sRBpcesistoged or
clai med. [ 001g}ihnl Resald! hbﬁlﬁ?ﬁt}%ﬁ&%ew Bcohdl, lmiﬁﬁGlmi-'ﬂy?@xjea @&fjduﬁghcgrwl' fic
ternms used herein have the same neaning as commonly understood t'o one
of ordinary sXf¥l in the art to which this invention pertains.

Ot herwi se, certain term® tasedrherneidambase the meani ngs as set forth
in the spegification. t bl i.shed patent applications and
publ i cat i oércls cited herﬁ% ér? %&gwfpﬁ%&reﬁ%glé‘fo d by reference as if set
forth fully herein. |t4hest>%bev/mogledot;hat as used herein and in the
appended claims, the sjAgi @eforms "a,” "an,” and "the" include
plural references unless the context clearly dictates otherw se. 4
10014] As used her ei n, “hsrein Hepkolghe tapied) BY cormposisiem isiadiveed tp AeH el P 19" i s
i ntended to entHrmassquan Ymbyper sodiuk hpGsdidd sagadobOdu@bn. r edness of skin

caused by. hy ia,or congestion of the capji|laries in the |ower

| ayers of ldtthlgﬁés@n n, ThH#§ §rn%n%r§)r?f)°t38tn?”§’§’ ‘B?Ptéptlet RN r%"f%totaer m
"eryt hema or metdpprotmasgooedingd stildisedr it sugja@ oMpassiesl cslipritesy edness
or 1 ash St esybliaNgadhioalvo GBS ER o iR s FERTRY R del cofBINRR LEAHRR, DY
skin injury, surgery and Stﬂer.proge ures on the sSkiny 1 ntecti on,

i nf | ammat i on,2" &RBYiBeNt ofthepresesidnveniioat wiiessin/thi seirparedds.iogiseyone tdledaffected
phot osensi ti ke skihddbRtd on therapy, allergy, hot flush diseases,

medi cati ons, et | es of "erythema or a synptom associ ated
ther owi t b | A@lﬁhe%gﬁn?asa?f:&’ et P e of B B g ¥ilk hegppagent from
eryt hema nul tleffolioveing disetbs@s,yihdhelivm tioddiagedndescaipibnt df e inva BA @hditsed

10synptons. P itivity.i.s _caused by a reaction to sunlight,
whi ch often 8§§%§§gﬁ%%%ﬂﬂgﬁ%%h?ggﬁgigfmgéch as an infection or a

medi cation, increase theDﬁﬁQibbTﬂ§dk@1kﬂUdﬁi?ﬁﬁ%ﬁﬁfﬁéﬂiatiOn
ou

However, photosensitivity can also occur w thout any I ncreased
sensitivity (W1 t r ¥¥iys Biblipsignsaptieles angpafeirenncitgd pt depesibereinjths

char act erzoz edacRyrofiril 258 thr& @RS the bpeiiBRion;| B& PN SseQbFelchi®s SHkMin Whi ch are
usual | y caused bg a Eeag}ion to nedications, .infections, or il]lness.
15 Most eryt REHBOAGH Y FBFHES s GUESE Fows b of ACHBPYR SO Tk dgpices.
nycopl asma i afides, bohslikebwhithhensbeaoadsdahin the prefear spedfcagonyit feeta ptipat 1 S
acconpani ed . |.] n the legs bel ow the. knees, and
may be. cause by Aol e HEUR o, §0F 4 8880R S sB s ERE
particul ar e#iyodplheiihesematdrefopn pareefthe priveat widrrespedi ¢ ang invetitiony't herma or
a synpt ony asgagdsad &k h&r ew t h" i ncludes erytherna of rosacea, i.e.,
eryt hema or @ éﬁﬁptOﬁ]ZOaSSOCiated therewith in a patient with
rosacea. RosHEEA | Unsss feiipdpeirvisey!! &emicahind srigtic tomms vge hasiahavy the
affects t P-e gﬂemesnipm&emmﬁmy BadeRfdd fdlfnﬁ bﬁ@ﬁin@{/ sl mﬁa‘de@nb whi-E]tilQ)islgBj or
synpt om of r.Qsacea is. er ema, i.e., the abnarmal redness of_the
skin. 10016]'The 1?ne‘?eﬁ‘1a"“ser(¥‘§‘??é”ﬁ& CS?a‘%teféVﬁ‘ﬁ?dJﬁ{eé{’sq’s“B%ﬁhaF‘éﬂ“‘tgﬁ&Sr38(/50{“?1‘“
enconpasses ¢ fppafienbn. delypaess, publighed dest adplietiytshadpubdicati@nssoyaphaadin

. et S, _ ) o
sz oct gt g?istce{y@ﬁmm&aga gs)rr%geme dids | SRV Phe eife gﬁg )%;Z Jé?t%;{kh&'a?xxe& the

osure, Kin area that 1s affecte ema or that
i s prone to s drtheappgyded elpinisethasiogutr fems ‘Gt prald thed inalydentyral

di agnosti ¢ Sb@RAced inlBB AMRToMBAMardyiidh& @lefwisednd can be treated by
nmet hods accordi ng to enbodi nents of the present invention. 10018] As
used herein, "tel angiectasia or a synptom associ ated therew th"
refers to a 30visible, permanent abnornal dilation of blood vessels,
such as arterioles and venules. A visible blood vessel is a bl ood



5 disorders. For exanple, a facial telangiectasia can be associ ated
w th age, sun exposure, and al cohol use. O her diseases, disorders,
condi tions, and syndrones associated with tel angi ectasias include, in
non-limting exanple, sclerodemm hereditary henorrhagic

tel angi ectasia (O ser-Rendu syndrone), dtaxia-telangiectasia, spider
angi oma, cutis 5 marnorata tel angiectasia congenita, Bl oom syndromne,
Kl i ppel - Tr enalfAky - Wetpaseddipreis Grshermtogp @/@mb@ﬁocwieéMWIth’k@FMém

pi gment osa, n@wﬁpafssl AR S5 clzgﬁﬁ&ﬁ@'l dr2&8ese SSRAtchAld Eyeﬂ L8 G &kdSon

(CGET), angi orr% Fg%l nosttl%] '? naeyi, CREST syndrone, basal cell

carci nonm, an &F QI9evgi e éf Brg e atay & mﬂ‘%isg‘j"fai‘?ddl?“r‘éew“h

par ticul ar enﬁ@d«tmré atythoha bl’r’ESympteﬁ}etE’sbcmtB:\/@ﬂbMﬂﬂ endoh@asfs@l’smx redness or rash
"tel angi eci a t her

tel angi ect%s ﬁg&gégg%}ngangé%s rraeng‘?c éacanl ' Causecf:bé'l ar’?d’imélgtsﬁr e‘a agd other

synpt om assodirefediiestdndirecsiing lhfeptwnamﬁmmaém emotidn, posieduat (froDa] dbrigne),

anot her part ldéld!' @{ox&&mdw%mmth&&w Qref%?%E ﬂ&sﬂ\éﬁ&kés% dmgh&]s & m
telanglecta %ﬂé&ét tOﬁ]&SSOCIate heremn " |ncT

sun-i nduccd/ 1B} rigy BRiPH Spsgciatadhie E)"Z‘ll'f Wé‘dﬁaé’fdiﬁre not limited to,
"t el angi ect asphatoﬁhsr@.wtsyéﬂ&h@m g s Reh Qvdusin, 2RNGHOINRISTEI

di fferent, de ade f. tel i ectasia or assoc at ed
her owt (06 T Ao RRme PRIREERuR s LEABT L FRMGR kBert ) PERp T heh

di scl osure, acmkfantorr weh QShatnfwsoracﬁrfa@wedmbymtr@lsaﬁhgs®stnasr|taulaav1olet t hat
is prone to hgnabh eﬁs@&exbgho&sémgﬁfsm @ccngvﬂthgt?t ag,ﬂﬁafeas d&gsn“ﬁtb/@(g any

d|agnost|c signs. or 20 means known i n e can e tre
met hods accordiexiglet gdighgso @ﬂﬁ%ﬁ{a@“&ffmﬁﬁ@ Prredeired brvoisest permor ({ﬂo‘olzsms

used herein, ohbR skig/wRichud ﬁﬁﬁzﬂly@hﬂ@d byl fﬁ%&ﬁ&x tb helliBRioRO RN, & ArdREsOND-

qui noxal i n-6-3/1 i m d lé(rﬂa;m ne_havi ng .t he
structur e@of l\’?—"(ﬁ?%ﬁjf’%ﬁa@‘?”g is asfé‘bci‘artr‘iﬁll @i’}’esaﬁ‘%p ) ar?’&ééﬁetcp?f‘él ly
accept abl e S &hntthepfa nbieure dmyfound, ensheala tiasis bdfdompmadlbp €enti@ inipaf18uallly G024 ]
The phrase " L.y, ept S).......as_used herein,
means those saﬁ%gg%%gy tg{e%gées oatrj%g‘% ?e an egP}ZsF alg‘ e lcamomlsosrd 67 and

ef fective fol0%gpi cblloﬂasaa’mium nﬂabnmest efnilek mcﬂﬁatverp@s gesstst ‘Teevtigegior 2d

bi ol ogi cal a@}tnllﬁ(élﬁ Yssod QI ARG A Hxﬁﬁhés%xs%&%g?x%@cga §@|e§§hélﬁ%lr Q%M ts
6 of am&glc or groups present in the specif conpounds.

Phar macedt’i céﬂs?%ﬁt‘ﬁléléﬁi)‘i’lﬁ’di’é p%iﬁd"@d&iaﬁaoﬁo%?caqat‘ssanl‘W}?I“Wt?éf’ry $if disgrder not
limted to, fhy@gemmymfﬂede;he by sOhs @ Rthidl end Rydhedl B dipsint. Thd h@ér@ymptom

sul fate, bisulfate,. hat e cid h . soni coti nate,
acet at e, Iac?tllr oty r?’tp At th%?a}’tn?r of regqeg Qﬁhﬁtlé pant ot henat e,

bitartrate, H4tdrbathe tersuj @mhnlaa era Smmbkemtass,ocxEgethbnemﬂn’&meqmﬁaumiﬁ&r@n

gl uconate, ghdicils &fb@ﬁ@s ot%?y‘& NaRt & oﬂ{ ﬁ?otc%zefipq PR fom Al b IREEE:

nmet hanesul f onate et hanesul onate enzenesu nat €,

p-t ol uenésul iﬂgﬁét e, Inzicy 0[5 Heweesant dlsclosure a skin area that is affected by erythema or that
1,1 -nethyl en@@robé & b@Qﬁ&yarb?%ﬁn}%ma@ﬁ%h&ﬂ&ﬁ&d)usl%@hﬁy%ao%‘sﬁ& abM oFRBRPUNdS

used in the esemi1 i nve n can form pharmaceutically acce tabl e
salts with PRI a i A %?B Bgeat§l§’i3’ t’%?ﬁ’l"%‘ %%@“%‘Qlef”goqlﬁ’?é‘ft%@éhe BRS¢t ar e
not |imted ihenti@. um num calcium lithium nagnesium 10 potassium

sodi um zi ne d di lam ne.:s »

phar maceut i ca?ﬁ%y asﬂcsé}fﬁaarb?én stzeala’fgsecga%%orlsa 14 mgtogltassolmtegvg’ér Y BREAL 2 scii
1-19 ( 193’07) ,viditie eeyoneant eghotvenl dilatiobyf br‘@fieﬁseﬂseuch OOREDAsand yerthlehek ei n,
the term h%tﬁé Rood RS Qbﬁ)gérp&%pgs& ly di !Ti E@eﬂx&ﬁ§59 a IHe t&an qbseryer aflthout

pharmaceutical |y acceptable salt thereo further 1nc
%?f magALfying equipment (other than spectacles normally used by the observer). In

st oi chi onet e
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



15stoi chionmetric anount of water bound to it by non-coval ent

internol ecul ar forces. 100261 The term "topical gel conposition” or
"topical gel formulation," as used herein, nmeans any gel fornulation
or conposition which is pharmaceutically and/or cosnetically
acceptabl e for topical delivery of the Specified conmpound(s)

accordi ng to enbodi nents of the invention. 20100271As used herein,
the term con‘ﬂi&“i‘eﬁ Berexqneple, pfasisbieldng estasin corbp asssciziedpriticge tsun epogered, si ng

t he specifi edaridﬁ@ﬁiﬁiﬂh@“bﬂieﬂdﬁe@@s SR6QkS 'c@xghl@dﬁpldm synﬁgmgy%kéomgt%d any
product whi ch fesults indirectly, from conbinations of

the specifi ed®i ’ﬁ%ercfaaﬁ'fige'ﬁg 4%‘“1"?3%“%“;5‘@%!‘“"?@@3 %ﬁf?d?ﬁ“a hpsdivgy Inamorrgesic
herein, the tielmiccssib{@ et Rempansirany, a&ﬂiaﬁahngleaaﬁef efidPhipidndranmel , 25
nost pref a st er ed
conpoundse%r %¥m?r€%q 160&19 %M;I%enmsfwgg?& %&m? ?%‘?’?ﬁiﬁf‘ g}e‘?ﬁ’ t he

i nventi on. Trﬁén‘g@fﬁ?nsmrﬁrfmel‘ dl@aseunseewiiem@m&mntoanwamsms @meralrmmal
Exanpl es of regenmd %lah@@dtéégg(Géfwtan@BﬁaEg? cxhésmnt gﬁextngew RS SRDc{ri
sheep, pigs, % m ce, rats, rappit ui nea pi gs,

humans, etc. fd Cfﬁ“@?@? 3B ‘f}“]éte‘I%UP?ﬁ?fd tq"#‘@ﬁ@?sﬁbl y, a subject is | n

need of, or hwswbeeﬁh ctnla@arﬁbjl@@ﬁub&uﬂmé@@ﬂm@ﬁrh’s@zﬁtln%m% RXREE HOR M ecRlia
treat rrent Pr Opf{(;\ﬁ(lant on of di sgersgﬁ ,]ﬁsuch as. rosacea, eryt henma

of rosaces, te U Fsaed e§e(3vt“§]‘a§‘|d§ £3512 38500 D pacep e,
eczemm, nonr ddxaeraasiadratspopton pfsbasmbthérentoifh aplteniskibrosatdalishi ng, skin
saggi ng, cre a m associ a
therew t h. fg%zgg}lq{rl]lgtgeﬁ" I'tl%ér &P}%%dﬁﬁgnt%ftﬁg g@gegt vpntlon T,lh %eeat i ng"
refers to an KHRBEFESROr E)memnb’ﬁ?fgﬁ!a&%lt@fe“ﬂih nelydes stall-m@fce(ﬂpwme%e or
di sorder, or mu‘no@&tagweast one di scer n| bl e synptom thereof |n another
enbodi m&*;}t5 (}0 ﬁat "treating"” refers to an anelioration,
prophyl ax?s, [Bf ey }Fest%trpl 6‘143 SieCPAR  SYRRICTaNGA SR grcompasses
paraneter r e Hidferot degretshe gaii@@atRn G etastios §htedmshebaged hesha foRakild
necessarily EH Seernible in or by the manmal . I n yet anot her

enbodi nent, "treatnent” or "treating" refers to inhibiting or slow ng
the progressi®&2lof I vitrsddseramt didonter skinsirdahier ispiiysidbaldiangieeads or
stabi|'i zat i omaQf pr@néjt'o%g%&!e@h?teﬁxm&zgmcaxﬂt%% ﬁh%s&n@ x#yydla&r%?%c Signs or

stabilization of physi cal paraneter

embodi meA? " BFaRskRRRRn the artrand gambic frgated byreathpds @c@émasn angodippentpefdlt  of

a di sease orprédesmﬁ\dgemon 10[0030] In certain enbodi nents, conpounds . of

|nterest are[ g.gjin nllg d as E? entatiye neasure. As used herein,

"prevention “Hy* threé Br gr"f‘?i“ pe &gfert 1o i oBP Ot &>-PHogR- of

acquiring a gmnpeznmeﬁ ﬂb@%dxmdmjmahﬁtfazol 2bym)-nifpd 1biag medtnmaﬂ@omrnﬁdw

enbodi nent, the specified conpounds are adm nistered as a

preventative ‘measure to a subject having a predisposition to a

di sease or disorder even thoii:brsyrrptoms of the di sease or disorder
]

are 15absent or nmininal. [00 enmboldi ment of the present

i nvention, nethyl paraben cry | ¥i ne pasd €S ave been observed in
bri noni di ne topical gel fornul atfons cg !| ng ¢.2% (ww or nore
met hyl paraben, particularly in batch siZgs-0 g to 250 kg. See
Exanpl e 25 bel ow. This observation is surprising in view of the
solubility of rret hyI paraben. Accor dirgghulQrya 20 Material Safety Data
Sheet (I\/BDS) Q%%A ben, the @O}tgbl ity of methyl paraben in
water is abdl ané { %f}y AfeeRsepleall pr i cRRPORNI R FArmPNisine sastrate.  The
sgl ubi : [ L yI d02dpet hyhm?bMamcmwylawﬁamé 3%0@),” dsSusdd Hgmxﬁn@énsaﬁs&l
teSOUI saoutlfV

se: NEDS, ey cafE g RBARE R PRl bR B Bl meB o |
W de VB0 s8rerrewessdhe @@mdm@gxq@hmmgh@m@@@&@&&ceeﬁmkhm incRfge salts

accordi ng to Handbook of Pharmaceutical Excipields (supra), the
solubility of nethyl paraben in propylene glycol is 1in 5 at 25 C,



met hyl paraben crystalline particles observed in the brinonidine

topi cal gel and pl acebo conpositions may have been caused by one or

nore reasons, such as renystallization of 8 nethyl paraben during the

manuf act uri ng process, or recrystal ization of methyl paraben during

storage resulting from excipient-excipient interaction. Wthout the

surprising observation nade in the present invention, one would not

have reasonabPiacdisebasedraunepreseiist élﬁ@l@cmﬁfsd enetphyrdp a’&labeneutxcray;s tcabrsablen

t he t opi cal ved
p 08dd &i@ﬂ&?&lt& ln@lﬂ@e blLtFa‘Pe I%?edttcp Pﬂﬁ&fogg fl%i ngdoggldg

topical gel formulation free of crysta ments of
the present iMXAEHMSHIFERAtEte B‘S‘élf‘i"‘ei PROPIOGECROId GposehAte, ifenicaiinpp @8dtats, on
that is substaabt ahlicylafer @rat@har@dry %ﬁlﬁétildnﬂe bRa@trhth Gk @%b aRNehohiSe, maleate,

m cr obi ol ogi cal r an extended ri od_of storage.. The

i npr oved tgpl %eailsqn s’Elel’ %u(%rr?geoglufonﬁtﬁ RSP % At Wr@%éa?zﬁ%ﬁtgl%ﬁmfehe
present i nvenmﬁme&ulfmpltq, sthgiesulfothtd) benz e IR0 pvalwehesniBinae] pa pahe; (.one
or nore secongdpy | 238 %
Co 13 0% (i wy | Frergieny B E iR taphialoy gl OOl cc PO BATREL et
a pH of 4.5 tigveptiog cag mPBWWé‘feéilW“W?Pt%bi?éalésdﬁ@evﬁthaiﬂm agjfls. Suitable

met hyl par aberbakésawlﬁaﬁ@rbdt E‘x@lﬂotQmil:éa/Qc( Whhum ! ARGO NERAL, hRkdeQimOf

car boner qs S thandl 25 a%//%h 0034 @CCOI’dI ng to "enbodi nents of
t he presen é?‘ﬁni’ ShP ﬁg‘c disthay a"ﬂ’éet PARABETY PhPheracbraSsi t i on
i s about O. OEﬁb’Gep@bl@?ﬁﬂMﬁee(Bei@% al) 64.2 3%rnf) SE5%49 @9779). nﬂ;ﬁ%n(awﬂ%brem by

20[ 0035] Sui t gpl.p,second preservatives that can be used in enbodinents
of the present 1nvention include any preservatives that are suitable
for topical dPPP] cat’sosed hekianthe tegm Gifydiahed msens @ wompeued eff ivtatestyes

i ncl ude, but pﬁﬁ&a&@ﬁcaﬁl& Q&cgﬁgolé Qit t@gzgf WA AgNZ R8s ARREAXYELRanal |
benzyl al cohol , AL dazol i urea, or diazolidinyl urea. Additional

exanpl es bf ¥ ’é’é’@ﬁ‘r‘i&mﬁ‘l‘%%wvﬁt‘jiov@sm Ry Do tlerd iIntEmale@tas &rgEs-ammoni um
conpounds, syed26ps zwemabﬂﬁwngamﬁ;tﬂsﬂwdﬁ toﬁedngathmaum ’ce{alueerdlhé@m
cetrimde, degualiniy Egrmu ago F 1}’ %/ di ni. un r&/

al cohol i ¢ agénts, s8¢ rﬁ?%%‘ﬁ‘tlﬁlhg Bl Ul TR A é’éfoé’ingmagyuch
as esters of agaptaﬂiyﬂr tvmcbleialzmcofahﬂ s@ieclfwndomdued(s)and:ommg to r@bodrhenagént s
such as chl oq@qﬁqeq&(ﬂe chl orocresol, benzoic acid, polynyxin,

mupi r oci n, (?/t hromycin, clindanycin, gentamcin, polynyxin,

baci tracid, $1%er é&Pﬂe@lH?fﬁﬁ tretemp feempEHioa 0 S1meed te eadompass e hewduss cond

preservati ve chfiprink %tsbééﬁieli 'ihg'rdaﬂzﬁilh \’f@tsf)éagle@ habdne @Q@el%%ﬁﬁpt@&uct which
Gram negat i v%s@n as wel | ‘as yeast.,

d Gr ‘ﬁfé { m cr.Qor.gani sns,
[ 0037] Accor dffTy® drechissanery UF carpfinagipns L fhe shefifiehingient ke Beelivy
nore second pheservatives conprise phenoxyethanol and the anount of

ghzc%ox%et goa@nﬂi é]n Esg/(s) \tse 5%1’"81% Itltéel tgrrr]n ISLSIBJec?’rmeans :%ry %r?i;[ngl{ p}eg?érgly%' n?e?@ma?,' 35%

25  most preferab]y 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.



[ 0038] According to enbodi nents of the present invention, the carboner
is a synthetic polynmer of acrylic acid cross-linked wth polyal kenyl
ethers or divinyl glycol. It can be a hornopol yner of acrylic acid,
cross-linked with an ally] ether pentaerythritol, allyl ether of
sucrose, or ally] ether of propylene. Exanples of carboners that can
be used in the present 5invention include, but are not limted to,

car bomer 910, (933P, @433ﬂ@n@mﬁmgﬁﬁmH@mfbopamﬁgjnﬁ%ﬂﬁaﬁ@ﬂﬂbﬁﬁﬁf 974P) ,

d Carb | ( popBBRis a e or 0 cernj smb
el S % bﬁ% qo%ﬁr?%%r%@ B30 o MAORE e AL IR CRRBTT | °
e

embodi ment s off ¥R IhIedEhEmbofiEn Ttsamenth er ‘dewingt refsts to bramelioratiarar borrer
in the conpospphyuxissoradyetsil o at8%xt Be B5%rable %s’ﬁzal %arglﬁe@r r@latl@té%he%s%é@

1.35% 101:45 004 ormul ations wt
var i O?JS i néjr eo/ dés(ral{dgljbe? u‘%}ﬁ[ F zetd‘[?‘feﬁsé? dﬁc%%{{)}ég’o‘é@ﬁ “\E%H’m@bh’rﬁeh?‘mhz@

irritation wheRpodigphi dtatment lve“tekting” afenﬂto%hbjn&%br leQxlné fhe Qﬁgﬂ&sldﬂ%f a
bi 0avai | abi |'i dijafor h@@mé%ﬁ;éfr%hg?sgc%@ oo Ll ALY Qaisygnepgc}m her 111

et al., "CGels hand Jellies ncy et
Phar maceut i cal™$¥esFIY o S‘a@’é‘lza“% o{@@ysxwmmmﬂmwkmet abther pub. by

Mar cel Dekkergmbbditent, 226kt oF ¢ RN’ refdBb LRI, gxﬁétmsa dxgréa%e%F ¥isorder.

Formul ati gn ﬁ&? Pr r(l:ee%SJ ngl lﬁg 381- 388 of Topi cal rvery
Fornni | ation L. byHes 8?‘“ &% cogppounds ghintefsgt W%P“Wér I nc.
1990) . Pol yolprsevinatye Imeﬁsmrenm adeil bersin CARVGEEN Gr OfteveRMingMRISs b lel'ﬂ&lhbtf%ﬂ %f
such as sol ubid dgioPg AR turi.zers, e

hunect ant, ski n- pgnetrat%‘|£ W%g&ggr??se “lh 5er§u?f’r§%rr8§‘68(feﬂ§i§e‘f‘h%iiﬁm?i‘én be
used in enmbodiereepfi EO@POUPﬁSeafmdeslemred FPOIEVETHivE ntedisuﬂeqahwectaxaﬁngwt

limted to, gke)ﬂﬁﬁffsitﬁ@ ito ep(!h%%lo? @i@o@é%%ﬂhhou?!h%%?oﬂs%?%e gxlséég ’dls r%x%l ene
gl ycol, éltyl ene ng and liquid polye ch g
pol yet hyI c," '66 to 600, and glycerol. [0042] Accordl ng to

i ﬁ'enﬁgﬁrf)om”he T A A R T L
0 0

9.0% 9.5% g%\%@%&b&m‘a )gm&‘f“do%‘opi% %“& "%%‘a‘e&%)s copiningeg 0.25p ("'%) 9%

(W w) . [ 004 3]pre remhymmm metitulaly it brechpizesea3no | g mfgn&g O$b,e E&ﬁ@lé prilsal

Dot hy ! por aber s S SaE s SR, &l R bR R Rl b, SekB g ca

gel conpddi t M3t o5 %%%Slteﬁﬁéxﬁl)ﬁé?f fmﬁlymrabandleaolslemm nﬂmgmﬂgamb;n isuch

as propyl enew@tbmeajouemﬁbthWEtlzﬁ@c of a%&ﬁ%%b 6\(&%}6 at 30 ?@%@Lﬁﬁ@%d' ng
t o enmbodi nent s res nvent. on, arount eac

first and seCom gp aﬁ%bleﬂ’/&p REORY, n? ﬁléc b“nldfbé 135 ﬁ t?‘%sqlwk?d’éﬁp%fﬁ‘éfémppvb%b’but
4.5%to 6. 5% qrmighcerof Dmb@x ANy sddedSMSDS, @}%‘m &l s@/*l,ab@ra%x@ E@E nfen%
(oo i ot e St SRR TRk OB e Pl BRGRL e
di sper si e Ferdingfo Hdamlbawic gffharmaceutical Excipients (supra), the solubility of
methylparaben in propylene glycol is 1in 5 at 25 °C,
[0032] In view of methylparaben’s solubility in polyols 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) 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



10 dioxide (Ti02), preferably at an amount that is sufficient to
mask the color of brinonidine or another colored ingredient in the
formul ati on, but would not cause irritation to the skin. Ti Q2 may
cause mld irritation and reddening to the eyes, thus eye contact
with the Ti 02- containing topi cal |y admi #i strabl e conposition should
be avoided. Ti tamllumbdl%ﬁ ﬁ‘ nparts a whiteness to the topically
adni ni strabl e CompS&tt anﬁé‘l'fi’fé“”tné PIOFFEY: elrsey ttdlézaiiquard imeihylpmaben
reduce the tralspas@ngyesofiing h&n@ﬁdﬁﬂ?@ﬁbﬁd@ﬂt inthlab@Al WS OXl gﬁ sahsor bs,
o}

reflects, or t UII’] ul tr V|olet radi at'i I
light), whi chsc%%r?a% lldegp{heémsen méeﬁﬁ OB ORI RREBYS 15sapaPlexPeFied HAi um

di oxi de can algistepre 0&%‘ yipagatgn smtsls:mem‘mmml ol edngokitibia HetisRE tof de@plahe
har nf ul ef fsectimpefedublidaPdel RkBliadAtAL t is part of sunlight.

10f 0047] Accor@@? to_e ﬁ% |msn?s oe ﬁgpﬁ%gent i nvention, the anpunt
of water disp b eFp dl‘ﬁ’?ﬂs ‘if“teé’FﬁS%and?n@%i J‘d}@teltmamm@rweﬁ'ﬁpma‘l tdlon is

about 0.04% QoOARHEY thet iDHBEKialy @&%%stﬁn&%zéefes ol h% AEYBi6IRLW -

0048] | t t c
Lo an enbod: macy oAFREH AR Blca ofsoribie Bt e oot sdompresses an |

active phar maé®gidingae an e}fi@pédlleemf the presdnt msenadm cbmalieha adrenergic

receptor agonist or a pHALELS, ept abl e salt thereof, that
is effective to prevent or0 trew/‘gﬂls]%(% sOrder [ 0049] Al pha

adrenergi c receptor ag%‘ﬁloé?’@feéﬁ@n@\émeﬂmmm inthe art. In a
preferred enbodi nent, mmoalspmmrcggg%glagldr eceptor agoni st may be an

al pha-1 or al pha-2 adr gr i pt or agoni st. The al pha adrenergic
recept or agonists incl g(@/"d ﬁol/hé”/‘?ﬁ"?]rﬂ?g(ﬁ'tl on nmay or nmay not show

sel ectivity for eitherwiednn @k ppiallbeompbsipliand aqﬁlr&m%rtgvg dngceptors.

For exa , Sone mm & K er%dC a§ be ha-1 and al pha- 2
adr ener gP l]:ﬁr ecept or gg\gﬁf gr?\é}ﬁé Rl SPEFe %B’?@hy?ptaﬁgendp ﬂﬁ%{eréléfflgﬁér/"gl c

receptor agoni"ét) Wﬁyorﬁ@’tratlwfé@bvm@@bqamnl125z% (@v3el ective al pha-2
adrenergi e 1 qoem or aganhglo enbBARALESIIN &S BlofE) SE IR A Ph- 1
Xy

adrenergic rec }gytlor agoni sts inclu met azol i'ne, "PhERYI ephri ne,
and net hoxyarﬂ"ﬁ pa%‘?%ih’ﬁlt@@’éﬁ’osst@Pé%ﬂbPW@ Oé"(ogfh%ﬁ% @cdi@?é,rﬂelﬂg%con%ﬁptor
agoni sts i ncloages rwoni di ne, tetrahydrozoline, naphazoline,

| omret d ph 0051] |
Svbot mord. ol AL pe CUBREAN BRETR= TREBE tov0n sHAFNEREA faresen

i ngredi ent ccmmtrose@h@e ety maeﬁ%\(ew\ﬂm)arelmmtmrfbrdbm&l appR@ti&E tEY@Bples of

phar maceut i Cgle sbd tion |ncI de, one or nore
phar maceut i call'y gécﬁg%/eg}ahegﬁgﬁ %% & III’IO?!’;lI ?8?1&] % B P4l R P ghancl,

i ncl udi ng, bﬁﬁnzﬂﬁcohqlfﬁm@éolldwylmpwetzphﬁmyl use Addiiohal edmples ef Bk n

di sorder or E&&dﬁ&%b%@ﬁaﬂﬁnﬁg&seuage%ﬁ AftbRfim ctoglgo Bl sucgI sorder,
anti hi ste}rbn nes )g control itching, antrbiotics, ¢ost &Y oi ds,

i ntravendis Wl “bﬂlﬂ’ﬁdﬁsben@@@{“a%chl@ﬁ%ewm@d% def{“@@l@@] ¢hiprige, pndaf erred

enbodi nent ,  tdydpsbidinimneitivride; al@hsllc 080, SN, sdrbiuehh & ant1@e§cterlal esters,
[ 0053] Accordgu@gas &Q {%gnt i nvention, the anmount

e pre
of brinonidine in Ee%rg?f)aramgrﬁf‘%ﬁgfmccaﬁﬁp%go i PRCrahig ggents soso t 0 0. 1%
0. 1% t 0 0. 496hl@hesblteohiRrRI6SoI0bEA6i0 grid] Yolyrfhit nuBRocin? My b3, 3% t 0 4%

e comoat s ity kBl R SR Yyl B8 AP, SRL DB S L e
enbodi mert  dP%3%he F ‘if%‘émfb therpgend prsservative ippifecte igikctivainesilehgemoses
conpri ses: 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).



0.1to 0.6% (Ww brimnidine tartrate; 0.05 to 0.15% (w w)

met hyl par aben; one or nore second preservatives
sel ected fromthe group consisting of 10sodi um benzoat e,
phenoxyet hanol , benzyl al cohol, |n1dazoI|d|nyI urea, and diazolidinyl

urea; 0,80 to 1.50% (W w) carboner, 4.5 o 6.5% (W w) propyl ene

glycol; 4.5 tQofgp% 15purified water,
wherein the pﬁ ofg?t hg\%éé\gﬂn% %méa‘fmﬁ%ﬁw‘% iPFS e IV entigeyjigspemer ds By @hdtio

6.5 by an aded@ier @fmm acgyf crsssdinmvhyqiblpzxkedﬁ e&ﬁﬁ%eaqsmﬁ%lwgll ‘RQ:an be a

0055] Accor di ngmb t QL r t inventl
Eopl c!’il gel o W%égf?ﬁ%h Q‘g‘gr?po% l'séesg}vd?h ?le[t}f‘?éﬂe“@e‘ﬁ%‘wwl ether of

phenoxyet hano Isuﬂgset‘ﬁénﬂ &Ge Prop ey @a&mp&ee oP@rbwivers tt drn Ye (34 W) thOfresk@S S
met hyl par atfen invsntitsethide birhee ﬁ&ﬂx%k@%'&;@om&@@@@%ﬁ bRAPLEALS GG oo
conposi tion a@%;gr (9?1 ?@g‘o gl rrg present rnvention Can
conprise addifion &t o 9§8€9é‘8918ﬁl9§0)ex0| pi ents, such as
those listed I¥3%em Pigfeah}y fheuiSoicec@band oPPagkicaRr lip PRRLIRRY 050
866-885 (Al fo OR K. et

al., Titi nsdeml anﬁgﬁ{ggzﬁgﬁdlﬁgﬁefﬁe %ffﬁfntéﬂ}‘ée%‘té%thﬁg‘?‘i‘@gef)the her eby

i ncor por at ed FER e e ‘ioéﬂ?éﬁ*féﬁlcéabOE)@a%%IOéé%oﬁ ok a.0addi 15%nabve, 1.35%,
exci pi ent 901 nchﬂde)rlbw(w not limted to, protectives, adsor bent's,
ant i oxi dant ; L 13 aIp s h?écg buffering agents, surf act ants,

f1 avorants, ance: mulgliqas W[”OW?Hssmfﬁchﬁrséomlbzeédherwehaag@ﬁm s

and/ or cos rretll!scd Bzgmnmsze xmmﬂloaebsafépglw‘d% ®adkid &Q's&{ﬁ'&t whilbsu A€ Not

limted to, col ion, dlrre hi cone,

si | i cones, Sgg?gg%]ﬁgg%égﬁ%taéﬂve g'\ié"r ar"ﬁ’ﬁﬁ“"%n%?e&ﬂﬁém #12be Cpe aduct s,

vitanmin E oi |Jelligs, Iﬁhﬂ{ﬂ7d34ﬁbe"tﬁ7@k&@m oﬂm&mﬂtdwmcdehlz&i@gy N4 & BE

oxi de. [00358]35%&3 abkes i i not I | m ted
T % EQ)(MQ‘@Q E)%klgig Iill’lC dizz Oi{‘ %’enfle%;eb]g?sﬁ

to, ascorbi ana and its esters, sodium u ey Theory,
hydr oxyt ol uerf€™HHWNH a&?@ﬂ”?ﬁ?‘ﬂg oi@a?ﬁ %&?IOéTON@é@p@d?ebi«syF@md/a&hzel(at| ng

agents |ike E@mﬁmdetalt b(b Mdr&é R 0 agents
can i ncl ude, g}% pﬁ y IDek graf:ng g)?]é)s%#y? ernggep{%l;'{"ﬁart

buffers, phosp ha?ne °B WP%"'efP%C“O‘PSa%‘PI? g S&‘BP Bz Aeprdt, 101 sibidere) mnbmrft-‘e skin and
bor at e buf f ehymedtad0 G- Pﬁletrﬂ:pln(agéntsg&b Sﬁl@iﬁl&%lyb]s a3t @4 %Qﬁs‘éﬁ ﬁgexr;bgdxnlenlts

enbodi menjps Ve |on C er .include |ocal
anest heti cs gi\thg gﬁséeg{ggie?g&sn mEl ”t %reélgﬁﬁ‘ﬂgg ffriRoProPYIPslapine,

5di bucai ne, 4REPPHE: héeXY&m gl?mh@atlyene gyl aaBligidglobpihyiene.glycols, such

chl or oxyl enOEspdﬂetf@ﬁ%gI%o]thQ(ﬂﬁéﬂ‘l fycedyStatin, undecylenic acid,
tol naftate B;O%zgnaz clotrimzo 8xi conazol e, griseofulvin, -
ket

econazol e, onoPBPEINSAn embasrRTisef the Presem, infeD U1 jha atapit fthe gl
conposi ti on admldnlregoﬁaposﬁmb%%@to% 93, b‘i%‘?W/W) %P&Exg#l@éﬁ%ﬂ@é@p 9.5%

further Lacl ydg Lseptics, such
povi di ne: ?Odl e qggr{gg %nﬁu& 12%" 12.5%, ‘or 13.0% (w/w).

[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% t0 6.5% (wiw), 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



10chl ori de, benzoic acid, nitrofurazine, benzoyl peroxide, hydrogen
per oxi de, hexachl orophene, phenol, resorcinol, and cetyl pyridi nium
chloride. [0062] The topical gel conposition according to embodi ments
of the present invention can be prepared by m xing the ingredients of
t he conposition according to known nethod® in the art, for exanple
met hods prOV|qF HP g}and Zg reference texts such as: Rem ngton:

15The. Sci ence SRIFAST ek Petasl apHATPHBYfhat B5YHTicies glmask G 20106 BrimB6EB85

(Al fonso R Gempanter eglored &g’ednexednhe £2980n @Gpé&;

Tr csder mal Anﬁ T 8, %@J qdngta? d g% St o ld Jctcéﬁsexﬁﬁﬁ%ﬁ%ot%skm
are hereby incorporated herein by efiarisigde e{’@db@]%@nfﬁﬂ"oﬁlthﬂoz-

t opi cal gel f(?PfPfﬁHHas topiesl lyofdmitieerable vemtobiteh sAeed W@Bﬁécﬁmt%ldﬁd difdi a
physi ol ogi Gal liyMpaG6aent e, range of about
4.5 to about 7.5, rmreté}ggsqo F{t({p Elgya,dmonfsgrﬁ %ﬁ()tmpgmgmla(? 8‘“6re§5eﬂ§uch
as a pH of ab881°”5a’f redgioq the trapsparengy ofhe @"@C)Sltﬁﬂ%i}anﬁmlﬂ}oxﬁiﬁé&prbﬁ rﬁ]ects
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ot her treatnents and nedi cations for the skin disorder, such as the
medi cations used to 20treat the underlying disease that causes the
skin disorder, antihistamnes to control itching, antibiotics,
corticosteroids, intravenous i m nunoglobulins, acetam nophen, etc.

[ 0068] The ot her medi cament or treatment dan be administered to the
subj ect sinult usly with, or in a sequence and within a tine
interval of, ﬁﬁ?’jd i Xn‘icgrtdtnaf‘i BPOBmeps Plrbireseih dnvensign he dnatinttolfi briBaeiidinee

i ngredients orma@fetnmgﬂ ganomtsmbxogettdﬁeds 03%0tolor €8 h. 1%rtogggv§5@ t@ét% &, 73k in

di sorder. For @xa{m8, 24,N8, RLBEL, gr treatme
bri moni di ne can. bé. adm ni s/t er e/g%i/"nrps%ilrJ gg/"rtﬁs r(wg”éplérﬁ%faéiyf@?ﬁmuatqfons
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adm ni st rat§ onjoesn ben Qﬁg@fegy(pgnbto@mg&l I i tional treat nent or
medi cation i ncl udi. ng but not limted Ml@Emgegafm‘méj B # 9814 18¢! PEpgsiiion
parenteral, top| eaTs epi cut aneous, transdermal, subcutaneous,

i nt ranuscul ar, intranalt oskaw\ﬁbgﬂ&xbmdx%QQH%éa' intradural,

intraocul ar, intrarespiy, 0 as i nhal ation. [0070] Thi s
invention will be betteroghn%gsr/'%&ggg B‘@yl%t &hence to the non-limting

exanmpl es that follow, 9o ortiosEcskipteseehtiva séléb@edazroh] 148 drbup SRS LY of

appr eci at elot ha@dlanhgengga@gtp}t t.r of the invention
as described nmore fully meﬁ‘t?xﬁgﬁl%opma v%#] g if "P Oﬁgf‘¥lh‘éeraé’§fifi‘é¥qhdlniﬂ4
Exanpl e | &5&er vation of IVlethyl par aben Crystal line Particles in
Topi cal Gel Conpositionso {oOtQi)ng] WEYatahtli ne particles were first
observed visually in a, §§J]EE ), ng, gf 7 tubes of a batch of brinonidine
topi cal gel conposition 48 of PIOPHFEEY6Rr e i sol ated. The ident i ty
Sof the particles was ahal§Fedvbygsevaral anal ytical nethods, such as
HPLC test j5or identi f'&ﬁﬁﬁ%@& Ry conparison of the retention tine

agai nst standards, di fferent; af scanning calorinetry (DSC) for

determi nation of el t | Wpreoihapl ofNRicbioal gal cempasition fsabijubieetsiofd 68b) an
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been concl ud at “FEdiBg©en gebodiment pithe pipssntarventionyse @pisal @él

met hyl par aberrofnhestiten pahpries @Eaberrméh ake
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20[ 0073] As s J th raben crystalline parti cfés wer e
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inc car

onate 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, buty

and chelating agents like EDTA and citric acid.

lated hydroxyanisole, tocopherols,



' iti ' [ Batch Size
Dat e of Manufacturing Conposition M croscopic Cbservation
No. Tubes (bserved Date of Cbservation April 2008 Pl acebo, 0.3% POBM
Crystals 130 kg 7 Dec. 2008 April 2008 Pl acebo, 0.3% POBM No cryst al

130 kg 5 Dec. 2008 July I, 2009 Pl acebo, 0.3% POBM Crystals 300 g -2
kg 1 Cct. 2009 12

[0059] Suitable buffering agents can include, but are not limited to, acetate buffers,
citrate buffers, phosphate buffers, 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, tolnafiate, miconazole, clotrimazole, oxiconazole,
griseofuilvin, econazole, ketoconozol e, 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 T opical 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,
5.4,5.45,5.5,5.55,5.6, 5.65, 5.7,5.75,5.8,5.85,59,5.95,6.1, 6.15, 6.2, 6.25, 6.3, 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



0. 3% POBM Crystals 300 g - 2 kg 1 Cct. 2009
250 kg Sept. 2, 2009 0. 3% POBM No cryst al
250 kg Sept. 7, 2009 0.3%

August 25, 2009 Pl acebo,

0.03% Bri noni di ne 200 - (
1 Feb. 2010 0.06% Bri nonidine 200 -

POBM Crystal s 3

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/em’ of skin surface area to about 0.05
g/cm?, preferably 0.002 g/cm? to about 0.005 g/em” of skin surface area. Typically, one to
four applications per day are recommended during the term of treatment.
[06067] 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.



Feb. 2010 0.07% Brinonidine 200 - 250 kg July 6, 2009 0.3% POBI VI
Crystals 1 Feb. 2010 0.18%Brinonidine 300 g - 2 kg Sept 15,
2009 0.3% POBM Crystals 1 COct. 2009 July 16, 2009 Sept. 18, 2009

Sept. 29, 2009 Sept. 10, 2009 4

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 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
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

{emperature,
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 300g-2kg 1 Oct. 2009
0.03% Brimonidine 200-250kg
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 200-250kg
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



Jan. 12, 2010 Dec. 22, 2009 0.5% Brinonidine 0.3%
gte'gltvl 1‘31A)7i3r ??rgsran di ne 1% 0. 3% POBM 2% Bri noni di ne 2% 0. 3% PCEMOO. 06%
Bri m oni di ne 0. 3% POEM 1% Bri noni di ne 0. 3% PCEM Pl acebo, 0.2% POEM
0.18% Bri nmoni dine 0.2% POBM 15 Crystals No crystal No crystal
Crystals No crystal Crystals No crystal 15lFeb. 2010 1Feb. 2010

1Feb. 4, 2010
Feb. 2010 1Gct. 2009 0.5% B morana) 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 300g-2kg
Sept. 17, 2009 0.3% POBM No crystal 1 Oct. 2009
Jan. 12,2010  Placebo, 0.2% POBM Crystals 300g I 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% (wiw) 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 methy] 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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Phar macopei @ (USP) Band t he Europed ngﬂ‘éhnacopoel a (EP.). [0079] Based
on mcroscopéc obser¥isMRGB and PHR1anal ySes,| Ndcyes | PRIdd Liat
i nproved topical gely E%%;(te 3 cont ai ni ng |0. 05% to P.20% W;
met hyl par aben;__one ar’ rmre preservatiVes, such pSP 8.48%pyrsy w)
or nore phept¥yet hg 4’1\/-0’% to 1./38% (W W) JavdoyFBl, BRHeitd &P and

Car bopol 974P NF; 9. (b%o/gphe; Q% W) total palyol, such as 104.5 tqg
6.5% (Ww) pf-afirst pol véfy er{Oq propyl eng gl ycol, WUB to 6.5%

(ww of a fgecond jOe¥s MRORy ~ gilyigerol : andNomesal TiFasssdEPERd

i ngredi ents], such a$) 4wﬂefxd)x§@khmt er, titanium dioxide, ionally an
effective "dﬁ"‘ brimonidine tartrate with a pH of .0 to 6.5

adj usted by a adeqﬂa{t‘%/%ﬁQ%t of |godi um hydi dricdetal werResstd BR aigif

met hyl parafjen crystalis mki®getmorxt ended perjod of stqrage and pasged
critelia of-EPant-USP—See—Tablel2 in 15which the cdncentration of

carboner in each of the fornulations was 1.25% (w w). 10080] Tabl e 2:
Resul ts of 08tlosclpiac funbeeliseatereditmt aingh tEahodfit df ARIGBhra8was more
for mul atdoong,.BaY 4 (§}véedengé95)ngl:t) eeasm%{u\lltatf Ica\ﬁ?om%(r)pe(gigcrég Ehaetfcl)rglgtl(gnmé/fw)

methylparaben crystals. See, for example, Table 3.

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



Period of Storage (weeks) M croscopic Cobservation PET Result 2 0.1%
MPOB 0. 3% Phenoxyet hanol 21 No crystal Failed criteria A of EP at 48
hours 200 0. 1% MPOB 0. 4% Phenoxyet hanol 24 No crystal Passed EP and
USP 2 0. 125% MPOB 0. 4% Phenoxyet hanol 12 No crystal Passed EP and USP
200 0. 125% MPOB 0. 4% Phenoxyet hanol 7 Nol7crystal Passed EP and USP

Batch Composition Microscopic
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. Itis 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.



[0081]1t was further discovered that when the anount of nethyl paraben
was nore 20 than 0.15% (w w), decreasing the anount of carboner
reduced the formation of nethyl paraben crystals. See, for exanple,
Tabl e 3. [0082] Table 3: Results of m croscopic observation of gel
conpositions 17 Batch Size Conposition Mcroscopic Cbservation 300G -.
POBM : 0.2 Phenoxyethanol : 0.3 Carbopol(r) 980 : 1.25 Crystals after
one nonth storage at RT 300G PCEII\{If: 0. 2 Phenoxyet hanol : 0.3

Car bope 980: 0.8 No crystal observed % er one nonth storage at RT
[0083] 1t will be appreciated by those skilled in the art that changes
coul d be %c?éa”f“o t he enbodi nents descri bed above without departing
fromthe broad inventive concept 10thereof It is understood,

therefore; A wxcatl @bﬁcdnﬁﬁ’cﬁﬂfo‘no&rhﬁrlsﬂ% 0'01%%@9 (\L@v)tﬁ?ﬁncﬁﬁ&xhé C(Vd)ﬁfo 0.20%
enbodi nent's di'scl osed is intended to cover nodifications

wi t hin t hev/ep mqﬂnyla&r@be@c@ﬁecmd nrh@r\pmég&w tonl.&0%i Griwag cagomesd-Hlp to

the appen
compr; o1 ni0 0 el Riisd g, hBlefBihg 3jc S 3P it lbn has o
met hyl pargibefid.5atosespadi Whes&r whén ihe;cofcddfratian df meSMy({paraben as ga@ntoothen;
9.0%to 13 % ot al ; pu | ed er; erein the
t opi cal ngi W‘& }t‘WCSHC?‘Y‘é’g QXB%—F‘%?OHA“BS {36“ ?%}'gg%ogwgfei n when the
concentration of methyl paraben is greater than 0.15% (ww), the
concentration of carboner is |less than 1. ,2_5%% 2 .

2. The topical gel composition of claim 1, comprising about 4.5% to 6.5% (w/w) of a first

polyol.

3. The topical gel composition of claim 1, further comprising 0.04 to 0.08% (w/w) of a

water dispersible form of titanium dioxide.

4. The topical gel composition of claim 1, wherein the carbomer is selected from the

group consisting of carbomer 934P, carbomer 974P, and carbomer 980.

5. The topical gel composition of claim 1, wherein the brimonidine is brimonidine

tartrate.

6. The topical gel composition of claim 1, wherein the second preservative is selected
from the group consisting of sodium benzoate, phenoxyethanol, benzyl alcohol,

imidazolidinyl urea, and diazolidinyl urea.

7. A topical gel composition, comprising: 0.1 to 0.6% (w/w) brimonidine tartrate; 0.05 to
0.15% (w/w) methylparaben; a second preservative selected from the group consisting of
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 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.



2. The topical gel conposition of claiml, conprising about 4.5%to
6.5% (ww of afirst polyol. 3. The topical gel conposition of
claim1, further conprising 0.04 to 0.08% (ww of a water

di spersible formof titaniumdioxide. 4. The topical gel conposition
of claim1l, wherein the earbomer is selected fromthe group

consi sting of carboner 934P, carboner- 974P, and carbomer 980. 5. The
topi cal gel conposition of claiml1, wherein the brinonidine is

brinonidine tartrate. 6. The topical gel conposition of claima1l,
wherein the second preservative is selected fromthe group consisting
of sodi um benzoate, phenoxyethanol, benzyl al cohol, im dazolidinyl

urea, and8diToranigahysgel upasapositipn af tdpical whereino thso speongnpreservative is

conpri si ng; .89 ' ' o N - 150
Cotny ot By Teabeb skt BIAERAEN Bah BbE VG ot frme
consi st i ngpofal sddboprdismzoat e, phenoxyet hanol, benzyl al cohol,

i m dazol i di nyl urea, and diazolidinyl urea; 0.80 to 1.50% (w w)
carboner; 4.5 to 6.5% (ww) propylene glycol; 4.5 to 6.5% (ww -

gl ycerol ; 9angk ppical &@dtonposition Whekah 18, flithep tbipridifge0100pb 008G e/w) of a
conposition is adjusted tg 5.0 to 6.5 by an adequate anount of sodium
hydr oxi deVa§U&sRESEl form ghtitanipg goxlge t opi cal gel conposition of
claim7, wherein the second preservative is phenoxyethanol, present

at an anount greater than 0.3% (ww) of the total weight of the

t opi cal gt Aowfed afitemating or preventingd dkan digetdecivrpBdiacth cRMPHISEE Apnisadly
further copprising.O, t.o. 0.08% . r_dispersi f Of
it ant am roRieaie o Ya P dhe Vel hsbnitht 48 Gy RRR LB LA | RALS
di sor der tha skinsida)iecir is ponprd I8, affedtapbcak Isyinalikordurst ering to a skin
area of the subject the topical gel conposition of claiml, wherein
the skin area is, or is prone to be, affected by the skin disorder.
11. The net hod wéihed 8f BlakR 10\WMRBERINNthE RRinSdkédrd i 6 esdeda, e ticasac@sacea,
erythema of rosacea, tel angiectasia, psoriasis, purpura, erythe of
acne, ecZENBZICHAHr PSAE r BURERd FHERATAL | BHCOCCEHRA s RPATOSPPQRIRTRISY,
ski n saggi : f nd W Lkl ; t tom
her ew R S R e e R s Pl
a subj ectassaoatgt thsiemgtht opi cal | y administering to a skin area of the
subj ect the topical gel conposition of claim7, wherein the skin area
is, or is prone to be, affected by the skin disorder. 13. The nethod
of cl ai m122A wmhdoéiof tichngsi predinsiap deskin dissrdacioeasubgicy tchmpesiof topically

rosacea, telangiectasia, psoriasis, rpura, erythema of .acne .
cozerm, | HORIMSLHBGLE T S ola of (19 uhiral PH PR erleORIeIop PLERIR G, Wasrin
saggi ng, ke Q@S hRE iRABEsYroM lodel hfGtcddy e SMARIsBAeASSOCI at ed
t herew t h.
13. The method of claim 12, wherein the skin disorder is 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.



