TOPI CAL FOAM COVPOSI TI ON FI ELD OF THE | NVENTI ON The present invention

rel ates to novel aerosol foam conpositions 5containing a pharmaceutically
active ageat20fog9esoBe treat ment of skin di sease. BACKGROBNIDADROIDHBOAIBVENTI ON
There are many chal |l enges in topical drug delivery. The topical conposition
shoul d deliver the active agent to the site of treatnent, have desirable
10sensory characteristics, not |eave an unpl easant residue on the surface
of the skin, and not cause irritation or disconfort. Aerosol foans are
known to be suitable for tRAOPIGALFGAM CSVRQSITIOND. 7, 387,807 to Call aghan
et al. discloses a topical conposition conprising an extract of feverfew,
phar naceui__l c':la eXCI ients.  lscosmetic agents, and other biologically active
subst ancesE @H:-ﬁg 'E'MENTJ%' The conposition may be in the formof an
enul si on such ke aresecatimventionatlates to novel aeroSolRadrartoniyosition826, 408 to Angel
et al.c<di RS bid tr ne conprisin
one orsnnrégmsaﬁﬁzgcégg% agen%‘%é"g Jgﬂ@e% ﬁ:['tl ggﬂé‘tg grelag et (g%(g@tc?%%é%QMerenPhe °
conposition nmay be in the formof a gel, 20spray, foam |otion or other
form sui t BAGKGROUNDIOFCTHEINVENTION skin. The conposition may further

corpri se an_ adghdieOghm i)l drefifTRYbREIRR SR APdtobRil 101 d (e-0.

beccr | bes caPasAcR hmﬁggﬁ{'\@amfoga{ A9SPHi0 ARG S ORI AE SEshenle o o

phar mag eusensdr ghatctevisticsngoeldaesm bn uapleasahiussidee ﬂﬁalqgesmrfaqemfahweeus _
sol vent, §Pm°%r9d"‘ﬁbtcca‘i@é%l ﬁ’orﬁlé%oﬁ#@rf MRERbI fBérlnE%ré‘Rné\Mﬁ’td PQr edi ent bei ng
i nsol ubl e I n ter a the occlusi've agent, and the occlusive agent

bei ng pr eSHEIALIS FPrdiS RHRASE sufficient to form an occlusive |ayer on the
skin, in use. US Ratbhi Noej3&fp07 traCaltayhbin et 2DA&CRBE2@30pital Abram et al .
descri bes ?P\gggﬁbn 8br‘nﬁ)’?9h§%n%5w5§t‘cﬁrf PR ‘bﬂgﬁ?ﬁé uﬂSal e%u rﬁ%‘ n or anal ogue

t hereof so ?se and | zer

ed in the
oi | phaseCOHRCETRIS: A Ot%%ﬁleg'&ﬂ X/%Ct%@eﬁ“l‘gﬁaaﬁ%s éHC'E)?ﬁé‘?ﬁrE’“i% vent,
and no desomppsitiom n@y behia tipafdrmodfensemelsioh suble asial credrase lotld8. publ i shed
appl i cation Noy %ﬁ’é}ém@é%l@fs hos {oaAHaéffetai disdREES b%ﬁqp%s?ménrfmﬁés for the

preparation of an ol | m.croemnul sion or sub-m cron gnulsmn
conposi ti gqplcql Heﬁﬁ?‘?r?t@uﬁé?e ‘é?f“B”f’r'”Sl ANRAL BICT&SENSAERRT 958K 8RY @0b- i cron
enmul si on Ratimactenyg osdicadion, Wiersdhes abmposition orayriecn dhefoninsdf@ngdloans have a
conpapgt | ‘é@ agu%r?ifaﬂh lé'-’clo'n d%%%e?%m#ﬁﬁ'ite{bﬁ‘élwr ?pf?é%\ttuBn% E%dékﬂpg:He' ¢ and a

hydr ophobi act ant resent 1nvention |s rected to | ow oil

and | ow sGPTRESIHAMR WﬁWﬁr&QWﬁﬁﬁn&@' nahanRt-BeRMEiRtioMk SHSR PS Poans
cont ai ni ngetmop:l”n@rgmmublncadiégalendon/tezﬁamb., whi ch are cosrretl cal | y

el egant, chem gal FLé‘te 5,5 o\’AéﬁaﬁP&é‘scn ébnta%kfs &ﬁ Isifich
fornulatenpﬂ_@d swtﬁ or %g tion to RY OF THE
| NVENTI ON! Ing 2 gfigct |Vﬁ ?Q BEW%Q?HEBa yc?‘-‘:HHe 5]g|re "ﬁ” E‘é’FC AP si on

aer os@b f agemtl@n equpass sdlemt Evonggnarcosoivepl teeptamchasc wtady ap@se, said
COMPOSI T gy &&Qﬂ?ﬁrﬂe?rhg{;ﬂsé‘iusl'éa}ﬁ% éie?%h&ii’hé‘&édld’s?v@&ﬁh; ntﬁ&%@r, oil, an oil

m sci bl e organi c sur t ant o) The resent
i nvent i onoﬁa%‘}’%ége'?tcpe"};g PIERETRY; I a&r?(ﬁn%{"rl ﬁHﬂQ'GPF{Q T‘B%mlan(,o&ﬁkuél)(tel ¥ffan oil in

wat er enubsitimsideriosse. f oam conposition. In one enbodi nent, the present
I nvention pr OVUQE‘pﬁJbﬁQqéTHé Eamﬂ l% %@/@@@86% aBrpr el alf Bé&rfb‘é%ﬂs' t' on
conpr L8] ng oyt Ir aor\rlmva g2 \?itsa%ln or agalo Hgthereof solubiizedin o @
phar mé€eufil ERVRE & Eh? RER'RY: g

the water phase and a stablllzer solublhzed in the oil phase, an emulsifier, an

occlusive agent, and an organic co-solvent, and no description of the particle size

of the oil phase.

US published application No. 2006/0057168 to Larm et al. describes a
35  process for the preparation of an oil in water microemulsion or sub-micron
emulsion composition, in particular an oil in water microemuision or sub-micron
emulsion foam composition. These submicron or micro emulsion foams have a

1



an oil present in an anount of |ess than about 10% by wei ght, 20an oil

m sci bl e organi ¢ sol vent, a surfactant conponent conprising a
hydr ophi IWO 28/@®efs8ant, in an anount from about 0. 1% t o PEHAIR2000YOLI§
wei ght, and a propellant; and wherein the pharnmaceutically

active agent is solubilized in the oil phase of the conposition, and
wherein the particle size of the 250il phase is | ess than about 1000 nm
Accordi ng to anot her enbodi nent, the present invention provides a process
for the preopmasatively igh ail content andieeoaire boting bydmpbitic end adyemphebien aer osol
f oam conpagiib@At. conprising a pharnaceutically active agent, water, an oil
present in an unt of .l ess than arﬁ%t 10% b ight, an oil .m scible
organi ¢ 30 sol %ﬁtgre%grg U}Vﬁaﬁ?%ﬁtd}@S 3%‘?'}'{’ OEaﬁBW%?Wéa%afﬂfa'kam{Pm c

sur f act antenuisians anmisreemulsionadsoesol Goahis cantaibingta pitdrirageutidaghactiend a

pr opel lsantagchN PSR SDsRRLBAIY Sedht. l&%e%ﬂ&&lli’y'aﬂﬂé icRip§taBEecHel cal | y active

agent, a first aliquot_of ter, 35051, ol mscipl rgani ¢ sol vent and
sur f act anttOIEEﬁir%(gr?@%V ?? @rwﬁ?’aﬁv%ﬁwtablﬁ fRERRIMICRTRN its‘ﬁ?a
2010/ 096868PCT/ AU2010/ 000213 b) heating the oil in water enul sion of step

(a) to a HRATE SUMMARY?OR TARANYENTSORNErein the oil in water enul sion
forms a water I [ ;[ruls' ter i

oil e ion,. c) cooaling the noil e sion to
bel ow t he phasg_ﬂ?rﬁ’\;%sre& giye ﬁ%éﬁ@?@%éoﬁg Gl g waler W'BP@ﬁr%&%ﬂa&o oil in
vat er 18nulcompositidh havidgreg ¢l Peserdda Wateo phase, waidesonositivol compeisigbni cr on
or mcro @ phdrimaveltRiallfBethvil &Jbnt, watlp, ofCAnal MGite SRfARIEsMerkhg submi cron

or mcro ail. in water enulsion.wth a propellant toTorman.oil, in water

subrmi cr on SYFAHER} 8”3%@(’@%@0%‘? 8?&?”?’8&%’?“%&8\“9?% rlag]o‘é(r?”m&ji ment, the
present i nwesuifastapteontetddn an pil tuwater prothiorederogoltfharm qomposition. According to
a further enbog FRNEmbbEPndM:SRE PredehY ROEHTRIN ROPUES SR oft il waRdrpsliQbnt r €ating

a skin.disease,_ disorder .or condition oppri si admnistering to the skin
of a ggti @ﬁf"%"b&?&f’f FOGPRRIEIN CoRRTS RN Qﬁ pg??eeﬁ?‘?gé"ag‘?ﬁ)‘{}ﬁlseo?a'% conposi tion
of the pr&sewositinneamposing: According to yet another enbodi ment, the

present invention rghabRsadedititdl§ 48 8fedthe conpositions described herein
for the preparation Otfera medi canent fofr 20the treatnent of a skin disease,

di sorder or conditi %A BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
schematic flow di agaranil presehhi aorempurdfod fessdhambloalit e by fveight t he present

inventpon in which a bipwiQiidle dRFhNICYHIRHf act ant content, oil in water
subm cron or mcro enulsi on aerosol . foam Cong) Si,ti Rn (571?0/ 2/ 1) is prepared.
1% %ydrop ilic

The method is descri BYEPGANFEMANE N CRRRIRIT eiiagiaet B @hows t he
di st ri but ieowust froazahout 81186 ta albaut 10kebepiedit dnd af t er application of

Conpared g conmer oo htants MOHIRTER NS BHaMARRIC el adtliP L /2t one.
(i.e. Tﬂ%ﬂﬂéﬁ%ﬁﬂggrﬂ"ﬁasagkﬁe CompOSﬁ'lgingﬂ'?ch@e % Raﬁggﬁﬁgﬁﬂ ®ion of
t azar @86 en@ilwhase is lesrethasrabiost #Q0mmappl i cati on of tazarotene fornul ations
of the present Abévtainit®AnbHAPEALIdAEht HRE/ Bistht FRERGESolReg@MeEr Ci al |y
avai |l abl e taéag %rgae cream an(?(}lsa%el.I .35 for mél ations (il . e. -FAZO:\)A%%%L cream
and gel ). Proces _?BFep JRUGH A PN MR [UPHIEPE 0T BHCTRiSAHIBIPB 28T F50k y | at ed
fatty al céwon cemResilienrdomprising apharmaszaticsly aetie agentovatee atability). A
Showe -t hah oD MG 1468 th W Sub@NOTE By SR ARG Fisciole opoanic, o 95 © °
sur f aé{)antS OWH[F atsggfg?tgﬁgﬁcgnm%pgpgmgﬂﬂng &l qygf(‘?pg@'cfsb'ﬁﬁtlaf‘ﬁ%a.n AN ar i son
i s made a§amalous8rfi% ieabaut 19%BbY weight.tandt & propellant, theguioges8 shows t he

particle sbmpristhgtri bution of the oil phase of the present submicron or
mcro emul sions (730/2/1). 10 DETAI LED DESCRI PTI ON

a) admixing the pharmaceutically active agent, a first aliquot of water,
35 oil, oil miscible organic solvent and surfactant component to form an
oil in water emulsion,



The present invention is directed to an oil in water enul sion aerosol foam
conposition having an oil phase and a water phase, said conposition

conpri si yoaophasssBceuti cal |y active agent, water, oil, pamAgi2biomosxsbl e
organi c solvent, a 15surfactant, and a propellant. In an enbodi nent, the
present invention provides |low oil and | ow surfactant content, oil in water
enul si on aerosol foam conpositions. According to a further enbodi nent, the
conpositions are formul ated as a subm cron emrul sion or m croenul sion.

Thus, according)to aeatmptheioinwatetramylsiopefistepriapina phage ioverses an oil in
20 water enul sion agsAs&atfr@ WRFARMRSHi inqna@p@a%lsﬁmrrﬁ@a%teﬂh%ﬂe and a
wat er phase, said cq ?SI tion conprising: a pharmaceutically active agent,
wat er, an oil preser‘?HRl %n anmount of |ess than about 10% by wei ght, 25an
oi | miscible orgyani cosligvibatwater in oil esandsion &xbelow the phasenversompri si ng a
hydrophg i c surfact g eﬂafhré"?o RIRUDSUB et atierPoil iy dte PRI o0 %0 by

ht , d t | | ti
e AN ey A A b N e T
particle size of thwatéremllsios, is 30 | ess than about 1000 nm

Together, the qijl anghf@iihg ms%ﬁﬁp@é Gfi‘%%ﬂfrﬁc@@byﬁmro%ﬂw{}v'a&‘-? emﬁsnehl phase
of the conp05|t|on cordi ng

to an enbodi nent, tWZthor?e&rﬁpﬁéﬁnt?%Yoéms%‘r@q |8qu ﬁr s@mncn&qégémpgo %B‘&P”loo nm

351 n oHe embodi nent aetdsel fpassent conpositions are substantially free or

free froma water m scible organic solvent, such as propyl ene glycol. WO
2010/ 096868PCT/ AU2010/ 000213 i [ n ?ne aho er na HjJve erra %I ment, the

phar maceut Ne1D9 Ig g gERodipent; e PLpsAst INVeBECT Pravides UG IAAYISEE ¢ he
conposi t i opy this procesghe characteristics of oil particles in their delivery

of pharnaceut i %obwlr@:wamr%eemoam&ﬁhé ?es%'ﬁt l?wv@ﬁt"dri &‘bv@é@asum” sed in
Tabl e ](135 bel 0@7/ ﬂ) » qp é Be %qor@lt Characteristi.cs .<10,000 nm
Emul si ogir {rga "?ﬂ ?ﬁ&nl ?ﬁﬁsﬂ 'PYLELR ity SPTRRIISIAY AMINISE R, t i ¢l es
resi de on tokheisiinof agpatient regeiring seoke treatmistt an effective0Oma@@®fam Subni cron

emul si on agdgﬁﬁdg,tlohr@ﬂ% HfeRBht ihVéhtiod: Enhanced physical stability. Particles
reside on skin su erc neous deliver

M cr oenul si on ﬁcﬁﬂﬁ%@rﬁetﬁpgﬁgb gﬂﬁ'”ﬁ'@rdﬁa Presed M@ﬂ@%ﬁfi@%é the""
st abi | i ty.Wgrafited egmpesitiols descske heieir fc tenprepsrdiopef eumedicaosntder i very.

1-100 1ym NaB@@aitmaritioPd sFrrﬁdl§éés%earsoFde%$E@ﬁ<ﬁmn liquid. Excellent physical
stability. Particles reside on skin surface, wthin stratum corneum and in

hair follicles --> optimal percutaneous delivery.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic flow diagram showing one preferred embodiment of
25  the present invention in which a low oil and low surfactant content, oil in water
submicron or micro emulsion aerosol foam composition (730/2/1) is prepared.
The method is described in detail in Example 1.

Figure 2 shows the distribution of tazarotene within the epidermis after

application of tazarotene formulations of the present invention (706/8/2 and
30  706/8/3) compared to commercially available tazarotene cream and gel
formulations (i.e. TAZORAC® cream and gel).

Figure 3 shows the distribution of tazarotene within the dermis after
application of tazarotene formulations of the present invention (706/8/2 and
706/8/3) compared to commercially available tazarotene cream and gel

35  formulations (i.e. TAZORAC® cream and gel).



Q| Conponent 10Suitably, the oil is present in the conposition in an
anmount from about 1% to about 9% by weight. In another enbodi nent the oil

i S presemwoiznicznesmsount from about 3% to about 8% by weipgmtaU28wai0as about
3% 4% 5% 6% 7% or 8% by weight. The oil is in the discontinuous phase
of the oil in water enulsion system In 15 an enbodinent, the oil is a

hydr ocarbon. Suitably, the hydrocarbon is selected froman aromatic
conpound, or a linear, branched or cyclic al kane or al kene, or m xtures

t her eof . Figuradcshomisrie cempatiiility odiniebrdLB eltexyataddetty alcehpliher i s

sel ected fgupmactdne witheanaretens i(idizarngere stagiltyR recorpaisanub enricsdtdinst

cycl ohexyl\i/aq%ﬂg]&llb Pirﬂ%r%ﬁlrﬁﬁ?lﬂ?slne’ 20 and m xtures thereof. Accor di ng
to a further “enbodi ment, e Tinear, branched or cyclic al kane or alkene is
sel ected from tHigurgBaRiowsshe campatibilly of Sighdrl® eihexylategdatinalcohol ether

di et hylshexyrfyeing i anaarotehe sanetericaifosige dhenatiopR el compassoniis aleadecane,
| ongi f ol en%qoaiﬁgt(}?ﬁ&lls |8¥v|HLé)§ﬂﬁ£étéﬁ‘cs. pent ahydr osqual ene, petrol atum
squal ane, squalene, "tetradecene, derivatives theoreof, and m xtures
thereof . Accorfdgyg &homs teepaticifesize diskibugpn of therfilRbiage dbthe preseine
enbodi mentsubntleroRidiefieio edhlisioAs PrEyEmI. i n an anmount from about 1% to about

9% by weight. In another enbodinent the mneral oil is present in about 3%
to about 8% by wei ght, such as about 3% 4% 5% ~"'', 0 AD 7% or 8% by
wei ght10 5|IHEEIKH¢E% ESGRIBTI®Nt, the oil is a vegetable oil. Suitably, the
vegetable oil is selected frompalmoil, soybean oil, rapeseed oil,

sunflower oi |, featuls filventiol ’% &Lécteqoﬂoi \ﬁeoiplblwat&P@rﬂHlﬂfonoei%rosoq?%atn? nseed
oil, linseed oil, raoeseea oi I, "haze S ol or sesame oll, and m xtures
t her eof . mnmeft@@?wng@wbw@ﬁe and a watgiPhgpe £&it CQBRPLEAN ¢sARAISing
conposi t i cnphareiEeltelia astivd agdraniatenraipas ol misaible abdanic sbleestiaf act ant s
presenfs i ng [ ;%?fg%ase b ﬁgudr{ﬂ. lﬁ"anaém&?cﬁim%h?%ea@%%nt%%%rﬂioﬂbp‘?b\}idé‘s"/?ow

wei ght.” I n""ano e S o ar ren he sSurfactant 15 present 1n"an anount f
about 2% t@l asbaw sufaplanheeriant, ol iicwatgs eawisian sepsadpamoonprsiionss 6% by
wei ght.  According to & anthenenobineksrpinieldofridositiond atd foriealatstces 4HLB) descri bes

t he surfacgﬁ%ﬁ%ﬁe&ﬁdlgéﬁéb%?%/yg%@mg@otnﬁ;d%pﬁ: : | Cg’he HLB scal e ranges from1

(totally 1 pophi _ , Wth 10 representing an
equal bal ance JMUBoR%FOEHRG f-ar embepiErent) the ppesent thveniignerioNides aneidnt o f or m
walt er -aon- ovatef whajsictnadresdl fisam Z:Gmpdﬁilgm Fombgfihg gﬁwf‘llfp‘:hﬁkélahﬁfatwal@rt o for mI

oi | -i n-wat 0 . of a blend of two surfactants equal s
t he wei ght rsé’c%%"\%ﬁ @pbshwg%q)éﬁgn \ tines its HLB val ue plus the weight
fraction of surfRlE@AceWicalyhactivieragenkB val ue (wei ghted average). In one
enbodi nent t he wated act ant conponent conprises a hydrophilic 25surfactant.

I n an anot her i : Lsis of a single
hydr ophi lic sﬁ@%ﬁ%ﬁ%é@ﬁ@h@ﬁ%@@ﬁ@%ﬁgﬁ% b&ﬁ’gégﬁtf‘fact ant co?rponent
conpriXes mor e AHUHMSHEleRIBRREEAVENENd t he wei ght ed average of their HLB
val ;Jes i's bet waesurfabtint cd@pmt]iz:bﬁwrisi?h@-q H\yurw?ﬁd@.rrfaetmm,ggérmnt arglbhﬁt

sur fact ant 0 =140 surfactants. ui tabl e
non-ionic f%ﬁ@@@gﬁ é’q?r%gk%ﬁoﬁubﬂgér]%ﬁthgé&l imted to ethoxylated fatty

al cohol et her s 2 opes!a8E i apdiwheassin the phatnagesticalytaciiveagert is sploplireh® gi ycol
esters, fahéyiphashof the cohpositioh, &%l whereinthedRFtickasizy @8 thePsil ptereiis et hers

and s it 1 ?d?ﬂ) ] xtures thereof. Exenplary ethoxylated fatty
al cohg{ et'ﬁgegr@ab%g%tde st'{epf';]l'r eth-2, steareth-10, 35steareth-20, ceteareth-2,

ceteareth-3, cdpaater.ibeoil apd ol nais¢iblg organie spluem-comprisettba pisphageof
cet ear et h-thé compbsitiog talorzDwitte ahgall aliscikld excipiepdy, et h- 22, cet ear et h25,

Coir ot o SR RS st iBhE e BEan PR e onthe R >
| aur et h- 1RPOUEIPROML 12, | auret h-15, |aureth-20, laureth-21, |aureth-22,
| aur etd3- 23, nomozyeehbddingdref theDresBre tbmpositibres dreldbsttiolyefrde @80fred N one

enbodi nent i) t ther is selected from
t he group fa%#nglvg%tlgfn@%gwés@ggb@ﬁgdfgﬁ%gfé%%g?ﬁ)%%h@g%ogar et h- 10,
S5ceteareth-12, ceteareth-15, ceteareth-20, ceteareth-21, ceteareth-22,
ceteareth- 25, ceteareth-30, ceteareth-31, ceteareth-32, ceteareth-33,
ceteareth-6, laureth-5, laureth-9, |aufeth-10, |aureth-12, |aureth-15,

| auret h-20, laureth-21, |aureth-22, |aureth-23, nonoxynol-9, ol eth-10 and

ol et h-20. In anot her enbodi nent the wherein the hydrophilic ethoxyl ated
fatty 10al cohol ether is Macrogol Cetostearyl Ether 12 (ceteareth-12). In
one



enbodi mrent the Macrogol Cetostearyl Ether 12 is present in the conposition
in an anount from about 1%to about 8% by weight. In another enbodi nent the
Macr ogol vetosxm@eseyl Et her 12 is present in an anpunt f POFAZROWIVEABt O
about 6% by wei ght, such as about 2% 3% 4% 5% or 6% by wei ght.

15Exenpl ary PEG derivatives include PEG 7 hydrogenated castor oil, PEG 25
hydr ogenat ed castor oil, PEG 30 castor oil, PEG 31 castor oil, PEG 32
castor oil, PEG 33 castor oil, PEG 34 castor oil, PEG 35 castor oil, PEG 40
hydr ogenat ed cdspoe abelnatirEanbodiont,dhe oharmangupeallycrting agerfddat ed cast or

oi . Exeﬁ%mmz%hﬁmé \ﬁéi%?'pﬁéééé/ftﬁé'caﬁl anﬁbNde PEG 5 ol eate, PEG 6 ol eate,
20 PEG 10 ol ea

PEG- 9 rate, PEG 20
stearate, PEGZ"(%‘ s‘%hé'&”fc argtt|c§ggglﬁgar§lglgg ﬁ‘g E %%Pa@%%eé’?"%@e 43
stearate, i@ agentsearassdhe PRIGhaFiaracasangarpeGintakedahelow, PEG 47
stearatse, PEG 48 stearate, PEG 49 stearate, PEG 50 stearate and PEG 100

st ear ate.wl ary propyl ene glycol esters include propyl ene glycol

pal mtate S5propyl-ene—glyecol—stearat-e—Exenplary—fatty—aleehels— ncl ude

cetyl al ca#wu‘ncleasmb st ear\esefigtiohol . bChamat@risticgl yceryl esters and
deri vati viesojopthade gl ydemydionbehenat e, gl yGeew P}Ifqiwlahewatfeaw@b?celréyl
i i S, S, 1 resje n
di ol eat e, gI yceryl d| stlear ate, gl yceryl 1 62} salsi %1 gegus h;dﬁ é’ats

gl yceryl egragte—PEG ghyeer coceat¢
J@Uﬁﬁq%ﬂgﬁ7 gly%mb%fﬁhemﬂb?n Buhﬁ#%ﬁ M? gﬁw‘emn

D——

30gl yceriyd ceryl” cocoa pol yg it idesded o%%h@ki@
pol ygl yceryl-2 diisostgarate, polyglyceryls adéLSéhﬁ rRad gdr&utzmBslis
pol ygl yceryl-6 diisostédarate. Exenpl|aelyerpol yneri ¢ et hers incl ude

pol oxaner| 10240 npol oxanmgrMigBanulsiwl oxaner 18 eran meOM@nmarebﬁ&Uld pBicelieaie
pol oxaner| 331, pol oxamdr 338 and pol oxaner P a'S?B e%"@roﬁls'f"an
derivatives include poljysorbate 20, pol yscrs _’4‘?5’ '58 36'8?% 60,
pol ysor baterRmsor bt angdngsidddy Sorbita wtrahéﬂaﬂﬁlﬁpﬂcﬁﬂénﬁ
sorbi tan {sesqui ol eate, |sorbitan stearate 3p sfégrs@oﬁ|@npérﬁ¢|&r§§ﬁ{e%nsk|ﬂ1 one
enbodi nent, the surfactlant conponent conpr| issese,ouittin sitatumbeaendapcindphi | | ¢
non-ionic| surfactants and i s substantial | y héir feliclesor optineabpestutaneeisphi | | ¢
surfactant.__According tlo an enbodi ment  t h&eWeVf act

substantially free, or free of fatty al cohol. 5In one enbodi nent, the
surfactant conponent conprises a hydrophilic ethoxylated fatty al cohol
ether. In another enbodi ment, the surfactant conponent conprises a

hydr ophi | i@l EORBRPEBE ed fatty al cohol ether and is substantially free, or
free ofo | i pophiSuitablyptheasitieptesehdinfhacompesitiore il arfatouat fAgambout 1%

Sui tably, B%%RBPQ%W&QW% 'a%aﬁwf%?%%%%?erﬁ?ﬁdé &Pusgﬂsﬁnt iPan Hg%u'nf' the

conposi ti ons hereil ,, et abol i c
bl ocki ng dEREABROYFHREAZHOUG Wé"’@@'ﬁtp%@@%ﬂﬁﬂbﬁ Pe 4c/e>n'§/®u§|(987 Q8 n D
anal ogues,byoweighttost er oi ds, anti hi stam nes, antibacterial agents,

antifungal ageqth% 0ili9d t‘tﬁ!ercﬁéc %ﬁﬁ&ﬁﬁt&as%trme%pﬁ v@él@ﬁérﬁulsfb@osrﬁ érilSin.

antlalope0|aa anti pruri lytic

agent sld t aﬁfr‘semgi’@'ﬂ'}e&ﬁcﬂl‘e Ot g Q\g%pp%rbons eriebledhs hyg‘??&éﬁ%orﬁ‘éﬁ ,selgc eéﬂnal gesi cs,
skin condlftomlanrwomgﬁmb@nﬁmmm ailineam dlarebed bs cydialdliaricheratiahne, deri vati ves
t her eof ar}qlxmrﬁﬂ{e‘?éoft hereof. In one enbodi nent, the conpositi ons may
conprise nofe an one pharmaceutically active agent sal t or Oderivative
t her eof . Sui taﬁ@omﬂ:’@rﬁf‘r amnbedimenh Jae araspaticromaeungds seleried)t WT‘ i ve
agent ranggofip eomsistingt ofGzRhY tanadiEne3id diclotekghieneciytearyimethene,t he

nat ur %Oof é%&%rhg% agent or combi nation of active agents. In one

enbodi armeeut i cal |y active agent is a retinoid. Exanples of
sui tabI e reti nd“b@@@‘ﬂﬂ:ﬂ%@”“@ﬁ?"‘ép@w the vadbwch%%m"eﬁ&anﬁ%u noi n,
25i sot r et i diKere is @electerl fram tied geuprahsistiarafiederaffinpdidacaiegne, alitretinoin,

retinol, fﬁ%\{hgmlaxyuww%g %%%%eusoaé‘&éc%}% 868N e, [sShbiadech@p! onat e,

retinyl

di met hy| t Hp%fﬂl%m@e@l % M)RemtSYHErEValepa, RSt SA2pRe 4 4-

di met sl t iqualene(rtetrabeydie, eblivatives 8opyof| dyd mbithesdhergofl 6- (2- (4, 4-

di met hyl t hi ochroman- 6-y1) -et hynyl ) pyridi ne-3-car bal dehyde, salts thereof,
30 derivatives thereof and m xtures thereof. In one enbodi nent, the
retinoid is tazarotene. In an alternatfve enbodinent, the retinoid is
tretinoin. In another enbodi nent, the conposition conprises a retinoid in
conbination with a second pharnmaceutically active agent. In one enbodi nent
the conbination is tazarotene and a second pharnmaceutically active agent.
I n anot her enbodi nent the 35conbination is tretinoin and a second
pharmaceutically active agent. Sui tably, one conbination of the
retinoid is with a corticosteroid, such as cl obetasol propionate; or in
conblnatlon mnth a V|tan1n D analogue such as calcipotriene; or in
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A suitable retinoic acid netabolic bl ocking agents (RAMBAs) for use herein
as a pharmaceutically acceptable active agent is ranbazole. 15Suitable

i mmune r espanBIRssdi f i er conpounds, | mMmunosuppressant a®@emiadj2010/000213

i mmunor egul ati ng agents and i mmunonodul ators for use herein include

chem cally or biologically-derived agents that nodify the i mmune response
or the functioning of the inmne system (by the stinulation of antibody
formation or the inhibition of white blood cell activity). Exenplary agents
or conpounds i rigicadiyg BOuembodiment, the oil tsedinecal ojicin ongeptiodisertstbeh as

Yl 05POr irfbral AR PlosBHtin A RALRH relHPabdit TR LR 9%, B} hBlHT o

(rapanycin ver ol Ia ui ni o aci d, .and
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t her eof , awdhrasxaboub8%, Hee, &84, 6%3u7{%a)lol8% by weighh D anal ogues i ncl ude, but
are nots limtedy bﬁoth@ﬁbﬁu‘bguiHent 35@%“% 4 Oééétabléi‘illc's%ﬁ{hbﬂye@@ veRatdbfal ci tol,

22- oxacol ci.trio yst S thereo
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i ncl ude, aorn ail eolivetoil] ¢aronatioit, opttenssed wilt linserd oflj @ﬂppsembolé hazelouthwhi de,
becl onet ha&%@ga,%gmogh@ﬂﬁg&@r,esqﬁér@apt hasone benzoate, betanethasone

di propi onat e, bet amet hasone val erate, budesoni de, 30cl obet asol propionate,
cl obet asone butyrate, cortisone acetate, desoni de, desoxi netasone,

di f | orl@sordurtictardtCaraporgint | ucor t ol one val erate, fl ucl orol one acet oni de,

flumet hasone p'T‘h@' &é@entftéﬂi&ﬁ IrSkh %Bﬁpégﬁér%‘b&ﬁprléé é’@ﬁﬂfé@é‘ht%mﬁdn'éﬁ@or tin

butyl, cor e tedni d ne ace urandre

{1t andr engiGRY. 1 SHTASRTE RTBPoTG g o RESHET B AP A SRRt 1%

pr opi onat dp alb;adt &%mytwsughte In :aﬁhgmr eubotinznt theaswfastant ishgeseniontinsone
butyrat e, dlifgers bEARLIPIPHARBYLoy LR Rich BB ICBH, s, 5% or

met hyI ?1/ i)ol on acet ate, nonnetasone furoate, pranoxine hydrochl oride,
prednl 3 O& R prednl sone val erate, triantinolone acetonide,

pr edni car bat e, Psallrfa;:tarﬁemdtfophiiieﬂipomiiiwl@amm@-ﬁiﬁ) deaniibes theur es t her eof .

Sui tabl e %Haﬁtaﬁi@@ﬁﬂﬂ? tdviHTH Wier J¥Wil, ahe ML séélé"rérfg@stffbm q&idtdllyzi ne,

o oot hazi RGN BOSPOCHESLAM MeroR o S ensBSerind et BHEREE OHiedh oy 2i ne.

ter f enadi rmbaradt¢ristiohe hipoahilin eyrfaciants terttodo weartin-aili(wés emmlem,, and
m Xt urgs té?ﬁlrr%@frephlhc surfa@k&n‘csailéhé t&RrhPALhayatal o%ﬂﬁé%ﬁlsidh‘é' ugR. HId!bs ar e not

limted ta ent C stre 0X til,

cli ndarrycf’hblgf'ﬁ:j HE% rF?Cfaéﬁr% % We‘Bﬁgaﬁ'Paafﬁ“ffgﬁ%%?&eﬁ )i-ﬁ‘é
vanconyci nalugondye jhsl weight ﬁtwctloo;oébuﬁeqtaatdi)klyleeutsdrﬂ_)&wlm welghhedcycl i ne,

f osf onmyci yyefddrd)di ¢ acid, mupirocin, sulfacetanm de, netronidazol e and
dapsone, salts,t hereof der| atlv st%{iereofh nd m xtures ther}lll

Suitabl e antif{h§ae eHﬁ’é’H{’%eqt ctgpjcompani comrisea @ MVGrofilifse sel ect ed
from t2de @uo‘aptaob nkni &t armjh@ferebndlmeutamh sisfastarth campanenidoadists of,a

caspofunglsmga@ﬂ maél%UHthéht aﬁdmh&%ﬁmaﬁpwﬁmawhﬁ candi ci din,

fil f
nat anyei n, ”%spf’ prheyistS o ifa D and A AndIRE Rt aToRe oblelha i ne.
nafti fi ne Hiiivalgepisketivaen abotitd@zandeabaiten. dsandthenambodimentittbeonazol e,

chl or m dazolBciahl SGARGTAK Londbilof hERISTCsupksatazol e, eni| conazal e,

f ent | t | e,
s oonddor 2! o sithE RO G syt E OB p S SO B e to o IRE A e ol .
sul conazolf@tt)aaldolnwlcﬁéhmazBE@ deriMbipvesr bfbmwletedé”aﬂ@haaés Iprommme aWéQ'

tol ci cl at estdr8) mﬂﬁak@haledglyéérapé@é@ and’defvaliRs, pHIgMeRe ctldigangazol e,
fl uconazol e ravuconazol e, saperconazol e,

t erconazol é’ﬂﬁ rﬁc%rﬁAaTBﬁt‘gesi?ﬁfegttzher antifungal agents such as
acrisorcin, amﬁxél’ffpllaﬂé etrespletssciatyraleeholtatioers sadlids stehietn-2nsteatrih-10,

bucl oggmi %@earémLm tb@téyr@uat.zo@ate«aretﬁl’d @éﬂé'éﬁ%ﬂﬁ-‘s' aeteéré%ﬂx-@pbé@éretroﬂ1gxyqw n,

copar af fi na f uc t03| n t fl ucar ban,
ni furatel, B—:ﬁr %‘E‘Xﬁa&n}%ﬁtﬂ 835%'?1?8 ‘éeg??f%&bg dteﬁ‘? @'ig ?e r?tﬁm l'ide,
sodi um pr é?]@l, oeigaesth-3Q| Q%tﬁﬁf‘eﬁ'e31,t@ﬁweh@%cﬂetear@wr%@’cﬁurﬁth Jinelgel-éni ¢ aci d,
zi nc propionate, griseofulvin, oligonycins, pyrrolnitrin, siccanin,
30viridian, salts thereof, deri vativesSt hereof , and m xtures thereof.
Suitable antivirals include, but are not limted to, acyclovir,
desciclovir, carbovir, fanticlovir, foscarnet sodium ganciclovir,
interferons, penciclovir, valaciclovir, salts thereof, derivatives thereof,
and m xtures thereof. Suitable cytotoxic agents include, but are not
limted to, azathioprine, 35cycl ophospham de, cycl osporine, nethotrexate,
hydr oxyur ea, thalidom de, bleonycin, fluorouracil, salts thereof,
derlvatlves t hereof, and m xtures thereof. An exenplary psoralen is



Sui t abl e anti -androgens include, but are not limted to, spironol actone,
cyproterone, flutam de, finasteride, salts thereof, derivatives thereof,
and m xt IWO20t068e8f . An exenpl ary anti al opeci a agent i £CHIAIBA104i00213
5Suitabl e antipruritics include, but are not limted to, cal am ne, canphor
and nenthol, salts thereof, derivatives thereof, and m xtures thereof.
Suitabl e keratolytic agents include, but are not limted to, benzoyl
peroxide, salicylic acid, urea, resorcinol, sulphur, salts thereof,

deri vat i veBUfetBrae fauretard lanretha @ daurpier B faureOSLA, taurth-2@iauretie2 Ude, but are

not |im t ehureth-2208urétar23, PbAGxynal-9, IMAD, oidth-55 Blctrh 10 RRHeRftn-2@er | vati ves
t hereof, and mPﬁtc}”g(rae%g&ﬁltn%ﬁg&hedydromfhglrgﬁlt%%%ﬂ?%@paatéﬁg S |ncI ude, but are

not I|mted to ogen OVI done
i odi ne, tr?%!ﬁ%t@drff Ontmet@'whéﬁwﬂmgdﬁﬁtmeﬂw& staaeetb 0, caimadre’th AOur es

t her egfs 16&8uhitctbl 2, Catos el eh Scatetrbidm, théTaréthEM”@étebféTh bed ét@areth~t

ani nobenzo ol carotene,
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ecansul e, @Héﬁimgﬂﬁuée helOhjauhetiy2, taurethdive |aunethefalaureth-2 taveoeth; 22rent hy|

ant hr ani | alaeretd-23RbiyHyherg didtHemenrkasiaro. mexenone, oct abenzone,

octocryl ene, o c oxyhenzone,

sul i sobenzone, CIFz1|yéJnc OXi h{b%yrﬁéﬂgﬁ%r@iﬁ%’?qﬁ%xy@ﬁ)b'&c%h@’%'@f J(fég}’l vatives

t her eofl  aplgORA! ethards MageagehEetostearyl Etimri t2:seteatethe@) hit ons and anal gesi cs

i RC: ude, berhbadimenothe Matrogel (t@to?tbé 7 Bty ﬁQ is bfé%@ﬁﬁlhﬂﬁe th'hbeﬁé\;z Meand

choline s eriy e er eof Xt ures

t her eof . a%ﬂg&{ﬁﬁtqﬁlg Mﬁét&%g[ﬁﬁ 8n/f’ tln ?'ﬁ%tFﬁrd%m Bq}fneQF g’]enot limted

to, hydr ocMﬁﬁr@ﬂobW@Swl\ﬁé&@sﬁ ig pr&ae@h@@n ampunt feanh dbdietr2%do best,

Clhlc<)| Fst er % mjnwelgl‘ildsnéh agbu@mrzwa%, ¥%985%20 6% ® |v§e| h‘%Cgt ogl yceride esters,

al ky ters, r ri ride ters,

beesvva§5S st eroI g, W Q/Eﬁé‘? d%f"éétﬁgg %éj ngg%%-f e%ﬁ%é?r'i ‘\?IJVF)E’ * t her eof .

30Exenpl ar4p MVPQ?”%%PGI%IQ@W{ ?E%D@éétovptl FEGS1 costarrili BEGa3A pastaci ds,

essenti al diaPEG-aBichskr il MEG- C;ﬂliﬂdafs’sbrbhePEQf% SEstorGit Presag her ]§>0f . and

m xtures t SI tiqgns of the present

i nvention @F@nat#&ﬁto@ﬁ&%{%?@cﬁp F?%Ci EEEJ\ ﬁ@ﬁg ﬂg??ﬂ%@@ﬂﬂég' of the

enul si on syste Xempl%m edhmytatesfetty acide inadade EEMPD sleriqyRE@6meatse wat er in

an amiint REGMOadieate, PE%-6 steakats! PEGY% St¥ais BAY PEIGBQ%%Q@ PE@@@" hmi‘nt | t he

water is n abo t. In

anot her e%}é‘%ﬁ{% }thQ% 20 St et!# ngrgﬁé%arﬁa?%ﬁg%% 60 Pg%“lgﬁf ear

i sci bl e Fg%?ﬁ"'c‘;t@@la%r'ﬁECB’Fﬁét%f@t§eﬁEGt4ﬁ)E@arat$ FRGengtesiate, d’r&éarrprl se an

oi | nisci mrﬁararegmﬁemeteemte Paetwstbaﬁaaé an& PEEhh b §féta'rét8 of the active

agent in the o i SCi anic sol ve

conprise the 0|E‘I H]E%}prtfdy‘i%nek@ Gl SEth 'Bﬁ't&d%l% ;%qnengl)é%qllgpgn @?%Qﬂ&c sol vent

is pr e?éentpr?W?rF?e%’ eehséRarateon in an amount from about 1%to about 20% by

wei ght . L nf one Esahpitiryestty 416shoi |hclﬂi(l)1/§‘ébi9fl alcéﬁ)olcarnaaﬁé&yﬁé%wt I 3 pr etsetn}] in

an anount fro anot her enbodi men e

oil mscible (r)nr"z§< gﬁ}%argé‘fywwfg gjsaéérﬁoarﬁegiﬂdgﬂﬁgmce@'ﬁ Bﬁ%‘?ﬂﬁ ©5% by wei ght.
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oct yl decaBsosier/aia, @QHGB/&ﬁM -3 d@scagt@aratecmbpolyglmwe@uumstaamte esters such

as bult yl / st ear Ekemp@iﬁpolizfneﬁb bﬁer@ﬁi&mét@lo@%]154ab8lh5i<aﬂ1t§tc’f@2 e,

caprylic e xanoa ear

i sononanogafb&b %ﬁPgdy?qano 18% é?‘gfd gr%é]y Xa%&ég’l%@ a%e’eg/ caprate,
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di et h;ZIShexyI aBkemblary sorotamybiexyés Pl y%ortsatego[) rbé‘t@'&@ate di Oﬁtlyl
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hexyl decyl I aur at e, ;



25hexyl decyl stearate, isocetyl stearate, isocetyl stearoyl stearate,

i sodecyl ol eate, isopropyl nyristate, isopropyl palmtate, isostearyl
neopent arwat2e10/968s8r i decyl i sononanoate, |auryl | actatepCmatzstogoodiact at e,
nyristyl nyristate, octyl dodecyl stearoyl stearate, |ley' erucate,

ol eyl ol eate, pentaerythrityl tetracapryl ate/caprate, pentaerythrityl

tetrai sostearate, PPG 2 nyristyl ether propionate, propylene glycol

30di capryl ate/ dicaprate, propylene glycol isostearate, propyl heptyl

capryl ate, stedhpne spIEHaER,; th@twﬁ\@taaéwmwetmtégmpym ORg PITOrEPPG- 10 cet yl
et her, PPGytitogiilizaton-iogichifactaRfs dntl ibulivétaplidIgfreePBEdS o higphilic et her,

PPG 3 hydr d i, . .S . carboxylic acids such
as 010-40 %E@bgaﬁéﬁ&@éltgah&fgﬁ?ﬁ?@é@fa aﬁ%bg?&‘@g@%g l%(soal kyl acid,
capri c acitPsi@apally freaor free @hfattylaleohgbi d, coconut 35acid, lauric acid,
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ricinoleic n qr enbodi nen oi
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dii sopropyl adipate 5 (also referred to herein as DI PA). In one enbodi nent
the DIPA is present in the conposition in an anmount from about 1% to about
20% byl Oneifgrmaseuticabfpiie A9 di ment the DI PA is present in an amount from
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in an ano " 2% b i C i . further enbodi nent,
t he pr ese#‘n(:p%fsn@g?ﬁ %Beﬁrﬁsc%ﬁ%&%%ﬂgg ré@@iﬁ%%ﬂ?ﬁ%ﬁé@u ?tgg?licgﬁ%%(géqpt abl e
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hydr oGgr bty 68 w851 HY EAIBO ertisTh BAL cffdMImedty fcqLlkgy pcar bons and a
m xture thep\éo% r éjrgher rsusa}eerl f'e propeeﬁ an[ngei h 3 éhgnpressed gases
such as nifdzeRjene. bnamalieraaiivg erbodimenbdie tingidl iadetingin. In anether ef er r ed
enbodi menembobgngnitothel doaipositivn @ompribes & refindiy i conaikgtich wikiha 8eéad her

P but ane. B onreaty dche Bshe rEord e BSURRA BB RAN & ieioBhe 0 PEECT:
1%t o abo@hd 8%CRYd RBagraceudsalyiAstive aoento Inpaethen sobpdimasitéie . I n one
en?odB&en_tpmbhmtipm epedtirain altha(}?eeaﬁi‘ﬁh%rmaa?utmagwﬁbthfd?g@rﬁ.bou_t 5% to about
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When the conposition is released fromthe pressurized container, the
conposition is an aerosol foam (al so hown as a nousse). According to one
enbodi ment, the aerosol foamis honbgeneous. In another enbodi nent, the
aerosol foam breaks easily with shear, such as gentle nechanical action
e.g. 15rubbing or spreading. In another enbodi nent the propellant is absent
fromthe conposition. According to such an enbodi nent, the conposition nmay
be expelled fromits contai ner by nechani cal neans, such as by a punp
action or a squeezing action on the container. 20Suitable pressurized
containers for use herein include alumnium tin-plate and glass
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25 supplied by Exal Corporation, of Youngstown, Chio. The container may be
fitted wwth an upright-use or inverted-use valve and a conventional foam
spout actwetoro/o9sssBer nati vely, the contai ner may be fi t Pea/Ati2otv/00213

nmet er ed- dose val ve. Dernmatol ogi cal |y accept abl e exci pi ents 30According to
an enbodi ment, the conpositions may further conprise one or nore

dermat ol ogi cal |y acceptabl e excipients. Non-limting exanples of such
dermat ol ogi cal | y acceptabl e excipients include diluents, suspending agents,
adj uvant s, caicipstdengtdariesombinbborawits anemtibhdterialsuch Es atindarnyaig ongent s

(i ncl udi ngoduifrfagEstoally BESIRANE Salt HEBSH @Y Slindarf@iABkbhatehabi | i zers,

chel ating ents, 35anticakin nts, Vi scosity increasi agent s,
Sol ubi | | 2eALemBiaby T A0 EMDOudent PaFTesent RVERET Y IR =S TSR Br i ng
agents, antdnobinatéont with areniibapteitagent, sudmashdivstagysinoer @any nmi xture of these
el Bl ot & B S e (0 D e ol uting
agent. Preser Ug%qi@gleé;ﬁ% € tf%tkoé‘rf?ng%iﬁéme Rpeiddn ﬂ?%%ﬁﬂ’?:?ﬁ%%ipgrl‘aﬁs#ohay
addi t i onal éxanygepakiosie0 80p Vetocaboat b%edy Whighprlesmeennbadimest theasiintid isn t he
nbodi menth R 2 B o o B S 1o

. . o ’ . 0
about 1% HEUORIAgHPresPHt 'QﬁSt%?urEﬁ@%%%ﬁb'%ﬁgg}%@%@a&?v P present in an
armount 10of ebbedimenBebely theelegjheid i Beardteris, é ip peasent atanvavoumidranieboiut ar e
not |imteglobg &@z%lbyah&gﬁpl In afbfeP bhboBireriiin B tébHoiPR@BRGIN, Bt hy!

par aben, propyl paraben tyl par o, P pxyet hgnol , sorbic acid and
salts t her'@@fgsseﬁ?gw ao&aragyraéf@/rﬁ g'tﬁgg?%/" @@Eﬁz%&céé%‘id and salts thereof
such as sodi umAevitedbis wlinaindicit metabelic bloekisg gemied BANBRS)tior uae f@rbindi nent |

the preseryaj Ensmiaéce@u@al jcpabtapre ffivs 95bhiGs faAcaLbliend pot assi um sor bate.
Ant i oxissdant T f oam conpositi ons ma)é further
t

resent topical aerosol a
conprise an anﬁlﬁ?ﬁ%dﬂ’m”“m&saﬂﬁed??@ﬁﬁ CqnIPaNds J IIMERPSURRIESS#Yosi ti on i n
an anount dgents, 2Dmaborleguiatiog Byents addmmurEndweaorgtor usenhensin isoibdeli nent t he
ant1 oxi da’ﬁhénﬁcﬂ&%?%l%éiéﬂ@c%?ﬂé& a8efR YAt ENRUhe nRiIthBYe¥IrgBlor td) anot her
enbodi mentf the ant(l?ﬁél ant "I s é)tr eS(%ntt I n.anI Frrpugt t%f daEOUt t.O. 10/(fhbey wei ght .
Sui t abl e aHPFUBTERR;ES IRHDG SYSHR (BY e RiyrulpPan PLatRedy ERIMANQP &F
hydr oxyt pliuleihéio(llyf-lmjte blerogll cetledtivifyllr Exgmplagpbgents oc opipownds ipeloggl gal | at e,
25 Vi tm Mok af@ESt lind@id Y EMESertiaBs eflich AN clBsybieStachsinRRl - | n one
enbodi mentt t he anti.oxi E@nt I'S. ‘{?HT EH Adj ust i ng)I.A ent .The present topical
aerosol f dEPEBMYSSPIMESHUIMSy SFQMMHE rae'ﬁﬁ{ﬁ?'%é(e 'B&SS U445 ng agent to
ai d in st dbguininiasy mysepbeyadlic@ciigend imidezaruinaigetamines endivas imsggimodhe pH
el oL L e B o 2 hasc. Sui table p
adj usti ng basesseqitﬁg'%lyggmffhp Ee 'quﬁl‘fffer Qgt ?'% ']ﬂtggvtﬁgﬁ%zt‘:@ic;id@ar bonat es and
hydr 0x35descaldiitioh calsipatrienie; paricaidiloh|22raxaeaicittiolnéihpdrotactiy steradem|cifesolnel | as
traSSI ti Or‘saltg%éflé%ﬁheﬁwiﬁleé(tr@é&f% ﬂﬁmi?me;?_gh&%htng_ agent nay altso be an
acid, an aci . or _m xtures.therepf. e .adjustin ent may al so be
2 but rer. Su t suaoFeroStertiE meliden Bt arf dor SRS I AROTERETR at el ci tric
aci d, acetdiprepionats, amcinsinitie, prdopiethasone gipvephoaiecbetaimgthasoneat e/ formic

acid, propippah®) behfRiitdtohe Mdrpiohae! Béameimiohe vafdrste, 6@dd¥@RRke/ carbonic
aci d, ammoni ury

moni a, edentate/ edetjc acid, derivatives, thereof, and
conbi ikt i Hg %%0?86%9'0%%&?@%3@8 r@{%SB'&'ﬁ%ﬁ‘)ﬁ acgtale, JpPYNUst i ng agent is
a ci tr at e/dsispximetagsing, diflofaspne dizcetatid, ritifiucortalone vbledateetiugloroloses citrate /

Nl ght . |y U8R Bl e o e B 1
wat or - e WA ERE R s ER BlapePids, Rutsradans vacer. an
oi | in an futicasanerropipoatcabalginogitiet halabriasol $rotignate ydrocartisasiel i sci bl e
organiz sHyiedtortisbng ek, HYdr&@PROAE Buty¢AEPRY drbeEHISoriOFobRAkke, hydrophi lic
sur fact ant LR Can.%m)unferfrom ﬁ}bY?urt n2%to abéu% 6% b%t vvelqggt gnd a

hydr ocar bdW IRFERENS YRR MEIHTRTRAN?U0NG Srinte: MOMYRSHig Ui n the oi |
phase of the conposition and wherein the particle size of the oil phase is
| ess than about 1000 nm 15According to an enbodi nent, the mean particle
size of the oil phase of the 9



t azarot ene aerosol foamis about 100 nm The tazarotene foam

formul ati on exenplified by these enbodi nents is particularly suited for

appl i cat iwo 20m/®68B8| regi ons of the face for the treat meot/aaf20m00€2131 N one

enbodi nent, the tazarotene aerosol foamfornulation is dispensed 20 from a

met ered dose actuator. In another alternative enbodi ment, the tazarotene

aerosol foam conposition is fornulated as a macro enulsion (i.e. the

particle size of the oil phase is greater than 1000nm . ~I'n anot her

enbodi mentRramoxwedidroshinridaceiednisans goetets, peediisane vaderaigl trisimdaindlend n t he

corrp?s! ti Odblet%r_ﬂdé}Wéd@éar?é@?%l;{é&ﬁérebh%eﬁe?m@ét x tR@r@bﬁ%ﬁ_ﬁQﬁN&ké‘s_Iﬁ_dﬁbVeoﬂ.Ct i \ée

agent is solubidj.z in the water ase 0 onMposi t.i.on, i.S.may be

Sohteved by i SelBB AfinlstétaitiEs floi BRER e cot FrolifT B Sebidle. ypRdeits o

al i quot ofdiplanéwdrdmion, fiproidinecepréaming, spretlizine gromethrzingonposi ti on.

Al ternati Vﬁrtfinoiélﬁi_né?ﬁg@@nﬁ&ﬁfdé?@ﬁihﬁﬁfﬁa@ﬁrbh‘lirﬂé}hkd@xélﬂﬁé‘,tteffénéhiﬁéo| ved in an

al i quot of E/at ﬁrn.m SCL % gli%an ﬁesol iven#be\émcl)fc 8% .stubset uen ly solubilized

in the 30 C(!”?‘Fﬁ %i,‘ﬁ“&ﬂ.'_ S . the E_Yﬂ%éfaf vOh AR .EB.)&HF% ﬁﬁa?lp aceutically

active agent i $uitable andihpasiialiagentsongludeimy areeotliemitaddodgentagiain.ene.

Pegl niti ?rﬁeomy'cin, streptoﬁ@clh’?@é'fgg%ﬂ{n@,pébkﬁ{l,tﬁhg&m'}'l@ﬁ,nﬂri@bﬁiy@fn[ ng" _a[\d t
adm ni stere refer n . 0 ich.deliv e. conposition to a

subj ect 1 rgeemichiactacll Sralto MY Pl tettini st leting b SRGE)

2010/ 0968 63@EIvacyrimeotaimopdipe, fosfomysin, figsidic Reide Muipirpeia, swiegetagude.vat i ve(s)

thereof " raéessida e A HHESoNeS 94KAthefeof MLl aiwrs, the@be ahdanittuagd ds of the
phar maceutthcal Ly active agent. As used herein, the phrase an

"effective SWS&nt_" of an active agent or ingredient, or pharmaceutically
active agent orStitagleaanitiingal sganisinglusleshuicarg motEmiekiceitipserselested t o an
?hrmunt OI iR trg&wgr{ompc‘caﬁéiisﬂgeg éf_yeothmdcyﬁdiﬁgen&h ??Eﬁi{jgiaﬁﬂﬁn,tc@sb@m?giﬁ hand y
erapguti c. e . adm nl st r | L .eClt | . un. .Lne active
agont plﬁay,mwaf%n,%oPgﬁgﬂsaﬁg&%sdaméﬁ%f§ﬁ%’a@r" sEngfial WA RHREr b ocy v
amount s ofhachimygin,ihaanygdie cenpomyaiarpepartriein, matarayain dystatindpediasia, or
?i se?s est qﬁirm%/cgrr; %ﬂyléﬁl\inefcs@cﬁ ¥ BUtdnafing, ﬁﬁ?ﬁr{@haﬁﬁt%ﬂoinéﬂ?{é; fhhicazdlesn of é he
reat ment, 1,01 cogpaon LU0 e C 0S 0o I Ng used.
As used he ugﬂr,?’s t{?ﬁgg%@%rﬁuﬁw &l cglﬂ{zlriqu%%oé?,eqj%copggéﬁ, Q?@W}%}ﬁavi ng an
al i phat i c efeaprole; eniicanaaale, fentisonaznle, fltrirnazaleriseganaeoleokgfoconazole, As used
?er g: modag?ﬁ@mln_bzél_@gﬁudoﬂémlé, ﬁe{?iﬁ@néﬂdﬁt,_lﬂnfodbhak(\!@, ?ﬁ(@c{]ﬁérzél_ei rrm’fa;nt&pidbl ﬁ
unpl enaanl e 1 Qul AS erelnn articlie.slze 0 e dl Spers ase
(e Cor T jerasbhfhdic SuliBERI0 abd o Pz gt bt Hieh pi BEEREI hbout
10, 000 nmtolciclate, tolidatie aad kdnafate; triazolegisuick Bs mikaranazale flucenazalet o a
m xture ofitrhgdhagbleNpbLadoRBz &8, ralecdraBblee skt shazbiel tireonaddry ghan t he

article siz i rs h i, | the case. of an oil in
Pat er Cemuorgafaacle Bpd e R 8R Sdert adin eedelrad B ngo00 nm | 20As
used Rér eifphepaninge dyremesalisylshlorandlids; Huelgsamisiex caleigmopropigpats: nor e

i mm sci bl eh{drphérpaiaRictpilok dtlbdeu ebparafiinae, RRalahide fidty®sipk, t he di spersed

hase (i. .n as Q4. 1 r.emulsion) is.in.the range
1I‘O rom agouﬁai@_rh%ht %é)%gglu ’ %Hgéegﬁé]n@ﬁ&%@ﬁﬁf@‘ﬁgpﬁ%dﬁgn@)@mﬂ%& %Cﬁa’ ref erg to
a m xt ur e RFithioRe. saligwardlide sodingm yepienate( sulberiinga tinenitiozgle Hiacaidr ei n t he
particle &inﬂ%gélénfbha@ic@izﬁ\@ﬁr@}ﬁéinélé,a@r%e()i‘ul\ﬂn, SigomyBink Sy rEdgigirokicaanial | in
e !

wat er emrul s LS 0 bo 0100 nm As used
her ei r%% th@ 'Cﬁ rrs1a§‘ h%sré&?gé/@r%g?%%ﬁe%e?ﬁWM&%Q‘?G’G{%Q 'to a tenperature
where an oil i Puitapleranéimitals inshidienbetare noblimited i acyelowr, Idessigioviron (or

30vi ce verdga@ovir, famciclégir, YsArie setium, @anbitlogl] iHEHershsagendiclovief ers to a

specific j I . t incl udi u ot. limted to, a
buffer, a g%e l%{’r?rt’ g%@sa@?ge?)tf,sagﬁrntvg‘ﬁk‘f%etﬁgg Ea%gqhg%r%? Q'Eep?cﬁeteof, added to a
conposi tion.  Suitable cytotpfieageita dcludge PHibarel g lived jo, AzadlirRitee exci pi ent "
as used hejyeiophds@rarrmdé,c%?@amrmenafetthotaeﬁatmrr@dicﬁp&rear gRaadémide, t he herein

descri bed Lty &) ein. .k e "ph Lcally
acceptabléﬁ%gﬁﬁ@kf¥%P§¥§' Sﬁgaﬂfgﬁﬁhé?”%@%gﬂﬁg%%ﬁéiﬁﬁP@§F$§9%%%§ptab|e and
that possess t W@ ekesIRIAY PsPIAEMISCOFBEXEAEN-acti vity of the parent conpound.
Such salts include: (1) acid addition salts, formed with acids such as, for
exanpl e, acetic acid, benzoic acid, ci'®ric acid, gluconic acid, glutanic
acid, glutaric acid, glycolic acid, hydrochloric acid, lactic acid, maleic
acid, malic acid, malonic acid, mandelic acid, phosphoric 5acid, propionic
acid, sorbic acid, succinic acid, sulfuric acid, tartaric acid, naturally
and synthetically derived am no acids, and m xtures thereof; or (2) salts
formed when an acidic proton present in the parent conpound is either (i)
replaced by a netal ion e.g. an alkali nmetal ion, an alkaline earth netal
ion, or an alumniumion; or (ii) protonates an organic base such as, for

o o . o o o . o o . - o e . .



As used herein, a "treatnent” or "treating" of a disease, disorder or

condi ti on enconpasses alleviation of at | east one synptomthereof, a
reduct i orworo@vbessseverity thereof, or the del ay, preveariAaanowood2ibi bition
of the progression thereof. Treatnent need not nean that the disease,

di sorder or condition is totally cured. A useful conposition herein need
only to reduce the severity of a disease, disorder or condition, reduce the
severity of synptons associated therewith, provide inprovenent to a
patient's qual iSuwtable antifandragendaéhcyde, pugaremotdmited o [spirondlectRoenset of a

di sease, di ?%t%he?ﬂutﬁﬁ&{@, fihfdleride, salts tHARYOTCARRAAVEAhRIbI AHIIRixtRBE Cent age
range or r% io.range recited hereinis to be understood to include

concent r at! %rﬁg,f' percentages or ratios of any integer within that range and
fracti ons t her dofexemméryantislopetiaaghntiadniosddihundr edt h of an i nt eger,

unl ess sot her w st b Rfitice Mkluds o 4te Bt ARG &) ekt cakiphol grdE " a
and "an" as % ed a]ﬁ{)%e z%}rr]d el ste\/\/netée hfI’GI n .r@fertto "fone or nore" of the
enuner at ed"¢ ﬁﬁbﬁ% erqof, qgrivativss therest and iKikres sfefitary skill in the art
that the use ofSuitakledierajalytic agerds irbsle, hot geunddlimited &x bespeipbiaxidd,y st at ed
ot herw Se-saﬁaﬁfc@fcﬂf, @red, PesdrEihAB suiBhur, sAfs thaRsbf, drivhBRSItheRRT, ahde used

i nt erchangﬁ.ap ¥ t;‘% t his application. 30Throughout the application,

descri pti SAEYWPS ¥5f¥Yus enbodi nents use "conprising" | anguage, however in
some dsifeci fi c iSuitablrdars,include rivid drenmottlimited tal caat tadt pinekyr, weodiéarcsalised usi ng

the | anguagereof Bl SiVeRIn&SLRRY Mikikiredf theRlof.” consi sting of . For
t he purposes o

f. better .understanding the present teachings and in no 35way
linmting their Sé'é:taélg,arﬁ'ﬁ? £8 '%ﬁ%‘gerﬁgéar% '?fgi" ?3&0 r<1;¥féf'c’gr‘?l'fgﬂ)_eé?’gg%'xpressi ng
quant i t i esshiqgrbexidine acpiémisie, podgona iodine, triciasaot salts theneof, idedvativesues used in

the speciféeatifR ARAIrsd fefdor are to be understood as being nodified in
al | in]gtances ) e term"supstantially

the term "about." used, hereip, .th ]
free" of a spe%vul’tﬁglﬁ s&Bﬁﬁ&ﬁaﬁpch’gFeﬁ@ grg ngt @B%%E‘%’ EMUPRANERICIBEEL t han about
1% of t he apeenidred bemwpainahtbis®Oidee, Aearntengsedoxaeetn are i ntended to be
defined byginhshylaMiid)b&@Madi® aflb:yB8nzdhd, BforAétizolET ScmssuldfenBurpias ation In

one enbodi e _present invention provides rocess for the
10pr epar atqqﬁﬂ%@fyﬁ EW%P?’%WQ/@%‘?’%W&H%%@@@ aﬁﬁggw%geﬁu'si on aerosol foam
conposi t i ongthylbeprylideng camphan; mexenone, actabeazone; ectapsylene, aeheér, an oi |

pr eseni in]q@tﬂowmeﬂfé, é&ﬁ%tatiéwéte?&%Fné&%, *é_}zilié_@%leﬁbénhe, %mcqi)édlem sci b:ce -
organi ¢ sqlvent, .a.surfactan onent .comri sing.a rophilic surfactan
in an ano3ﬁ?“'$'?’d’r+?>8‘§%lﬁaﬁ65@/§?fg %ﬁ"@ﬂ%’eiﬁ%f @\%C} Eﬁitﬁ"eaﬁ'&ersgﬂr opel l ant, the
process conpr i Suitgblelhagpthatics andchgnalgesighinciude chutiaganpt/linaitad e agent, a

first ali qpboedindaid8taing! priloine Hhd EnAlING éé!i&?ék?sé&' tHerdlof, Mafvativesact ant
conponent n ter enmul sion, b) heating the oil in water

%\o fgrman. f)l| j[

emul si on dfSEP ;?n(je{‘j"x %esahﬁ ‘e inversion 20t enperature wherein the oil in
wat er 2mul si on Suitable skinvearelitianigoddentincidenbutere ooblimited the water in oil
emul si 0_”| ttﬂdﬂ%a{?&br{ &8 éHl R &(ésggiﬁééaié%ﬂfétﬁrﬂ%ﬂ@éﬁvaﬂyéé? cﬁtéilég}eaol,séibﬁh?r on Olr
mcro oil .n,water enmulsion,. ing.a secon i gquo er.to coo
The. subm cligiy Bridts SRgeRblE s, SeclioPStidh SER A dShts, afomb BaBleum o or

t he submi damslingmilkitd-gtycerides, waxeistars dradswiagnstaiais phopplhmlipldsant to form an

oi I i n watrivatARRNhEIBR Pl Mik&ies Basii on aerosol foam 30According to an
enbodinent, the first aliqu i ses_about 10%t o about 40% by

r uot . of ter conpr
wei ght”Yof the t H]p?%pgtrﬂlgaﬁlta@ﬁpysﬁpgpﬂgvg%gmsc?%ﬁgn P W'@P@ngsl’ in water
ermul si on assenidl fateaantimidantse saltscibareos| deajivetivastthergobrandanigiuresthesgiut 90%
to about 60% by weight of the total water content of the submcron or mcro
oil in watgr e‘?.hl si on aerosol foam 35According to an enbodinent, the first
r

al i quot of fitar a(,s8rrpri ses about _ _
The topical foam compositions of the present invention also comprise

35 water. Water forms the continuous phase of the emulsion system. In an
embodiment, the foam compositions comprise water in an amount from about
65% to about 90% by weight. In another embodiment the water is present in an

11



10%to about 40% by wei ght of the total water content of the subm cron or
mcro oil in water emnul sion aerosol foam and the second aliquot of water
conpri seswo2BW6s8% t o about 60% by wei ght of the totalPChaxtgploggomidnt of
the subm cron or micro oil in water enul sion aerosol foam According to
anot her enbodi nent, the first aliquot of water conprises about 15%to about
35% of the total water content of the submcron or mcro oil in 5 water
enul si on aerosol foamarid the second aliquot of water conprises about 85%
to about 63WWIt fioRtabetal0%ta @voud GaYelyt weight. hie angttirdrendrodimentitbeo oil in
wat er enul watenisaressnlat BBaM77% by weighgcording to a further enbodi ment, the
first aliquot of water conprises about 20%to about 30% of the total water
content of the submicron or mcro oil in 10 water enul sion aerosol foam and
t he secondOhmigcible organic splventpri ses about 80%to about 70% of the total

oam Acoor di g (1o RrESETUIIE! hoer CofMoBERof LomPristelo) RiLIBI: b o0
conpri ses SHSH Eoz?éﬁi?f‘e ?ﬂléé[’ﬁiﬁ?etéﬂn %?ee?g&?rﬁg&’ﬁ 'notF‘etoﬂe TEHB%PEFIB?]OM mcro
oi | in wathgisciblagrgnnis seieosand pibeompiise theeilqiase df tis cpnagositfonwat er

cglrrp_ri ses 15 ah‘h:étqiﬂrﬁ%@fe éragnib%b%nv@tp%sémm{tﬁetcoﬁfpot%{ﬁenzwgmaﬁ{bo% tor mecro
oil in water emulsion aer o, f.oam I es -descri bed process
provi des ffgorm Eﬁgmp{r/gﬁ%?g?&?gj/bgyé{vq'% 8 ?“%ﬁﬁ‘%P@W%ﬁﬂ?ea%k@ﬁP%&bm cron or
mcro ]é)rrul wPJHic gelveriop Present indreamoantdme ahoutsd% do sbbuti iG% by weigtitcr o

enul si on ilg apbRRAEAMOUFMTRAS biNgiddife bidabic BN Y prdQ8ft iMah HouRer i S
subsequent I% g;ﬁg ted (with the second aliquot of water) to ultimately
afford the ¥ (°_e Y8®'6i 1 and | ow surfactant submicron or nicro enulsion.
By initially pfepablengoraliviingexamplasdfsilmisciblerorganinisoiventerindlsdeon, a

suf fici entalgupprestichals @ipraic diedhoR HetlaldohoP 'Ru8E}Indhdebgng0mPOSI tion to

stabil.i.ze m,cron, qr r i.zed oil ase. The dilution st t hen
provi dés t‘itﬁ’gg‘a@%?rﬁgﬁ"%'&ﬁ"% ﬁ(ﬁ"%ﬁ% Wea‘wdéﬁ?fffﬁc e&w{deg{/}gﬁiiag?gqpo r'S‘?ﬁengo
ermul si on. dlgohol isastragiitalediet, 1aungl aleahiol,iroyristyl aldobok ectytdgcaholquot of wat er
(whi ch i s catyldodeeaRE! syl RcsHinSFidtyl alcbiolPEItEN JUrR RNABE stdiySesLap.

t enper at ur £ j h bm.cron ar, mcrp. enul.sion,structure of the
co%osi ti 01%')36'1 ,bg(ﬁ?o%%’u i%ﬂgéﬁiyﬁ{ég@f%ﬁ@%@ﬁ%agﬁfq ﬁ@ﬁlc§6§$pg¢ﬁaa§g the | ow oi l
and | ow s@thdkexanpateoaplesm isononamate: eetiil ngtanoaten cetybealinitate; coa@-second

phar mageutdappidiy/capiaite) Cose@Péerides s@icybblebe diduty bipavdbfiapRiase of the

el ve agantoaals Fy BT SbSC AL Aty PRl BuFbRite isoBrarbbasibecsol vant .

whi ch is sinshdqaiatel ¢i-BRBGwMyreted Oiadinate; d-RRDSimyristyl ether adpatertstiyl ment ,
the secondigardimaesyl 66¢dare, aFhyINSyPRRITbxltSAaleY 8thyiHaxPDARitaE! quot of

o1 1 n-wat ] EfaidoRaf BMlE-AksTals potisiate, Fepitebage. " © M ©°
phar meéeuthexdpesyl sicerate, isgeatyl stearsts isocélyketdaioy! stharaim tismdephlasdeatef t he

et of P P e e BRIy A0 hods
of Treat m'astr?'t;H %né@oa‘?@rﬂﬁg&g%ﬁﬁa&,w rggﬁgasciqtgf WXH%XWM&?% B‘HQIdB&eW e present
i nvent i on Stgasoy taasatecelpyherucaigagiey alrhteuantdsrpthiityl tednapbprybate/oaprate, t he f ace

for treat ipagtadnahitpl teiraiebsi8arats, PG ity cthér TopBRSE! hrRRSIcAE §Repi | Y

- . d, | | th kin. 10Th
oreca? | RRHDRAE oA Bl RS Bt iR e eecsenl T
di sorder @Fftapeaigi ethers suabrgs disaprylybetheniRRGIDgttl ethehdPR@i 1 siéary! pat i ent
requi ri ngegiegPRGeRL BRtether, PPERES sikard BHENt PPE-BhyBRastbd e4st8f oif he

present i 1y e Lment, the i.n, di sease I sQr r
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inventionhgﬁégﬁg%W§%g§k%§h§ met hod of treating a skin disease, disorder or
condition by adm nistering to the skin of a patient requiring such 20
treatnment an effective anbunt of a conposition of the present invention.
Exenpl ary, non-linmting, skin diseased2 disorders or conditions treatable
by the present conpositions include acne, rosacea, dermatitis, psoriasis
and fungal disorders. According to an enbodi nent, the skin disease,

di sorder or condition is acne. According to another enbodi nent, the skin
di sease, disorder or condition is 25psoriasis. In an enbodi nent, the
present conpositions are used in conbination with a suitable additional
pharmaceuti cal dosage form The additional pharnmaceuti cal



dosage formis admnistered to a patient either prior to, concomtantly
with, or after the conpositions described herein. 30ln one enbodinent in
this regawo,2otieegsBesent conposition and t he additi onal PpinavuTam®00218al
dosage formare admnistered to a patient at the same tine. In an
alternative enbodi ment, one of the present conpositions and the additional
phar maceuti cal dosage formis admnistered in the norning and the other is
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aliquot in the composition.
According to an embodiment, the water miscible organic solvent is present
in an amount from about 1% to about 20% by weight. According to a further
embodiment, the water miscible organic solvent is present in an amount of about
20 10% by weight.
Suitably, water miscible organic solvents include, but are not limited to,
alcohols, including amyl alcohol, benzyl alcohol, cyclohexanedimethanol,
diacetone alcohol, ethyl alcohol, hexyl alcohol, isobutyl alcohol, isopropyl alcohol,
methyl alcohol, n-butyl alcohol, propyl alcohol, t-butyl alcohol, tetrahydrofurfuryl
25  alcohol; carboxylic acids, including acetic acid; diols, including 1,2-hexanediol,
butylene glycol, diethylene glycol, dipropylene glycol, ethyl hexanediol, ethylene
glycol, hexylene glycol, pentylene glycol, propylene glycol, tetraethylene glycol,
triethylene glycol, tripropylene glycol; and polyols including polyethylene glycol,
butanetriol, glycerol and 1,2,6-hexanetriol.
30  In one embodiment, the water miscible organic solvent is propylene glycol.

Propellant
It is recognized that the present tapical foam compositions must utilize a
propellant in order to produce the foam upon application. The propellant may be
35 any suitable liquefied gas or mixture thereof, such as a hydrocarbon, a
chlorofluorocarbon, dimethyl ether, hydrofluorocarbons and a mixture thereof.
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Dei oni zed Water 82.80 Total 100.000 - absent propellant* Conponent % w w
BHT 0. 10 WhReHgg#68Cet ost earyl Ether 12 (Ceteareth 12) BCOAU2D10¢G62181 ner al
Gl 8.00 Sorbic Acid 0.40 D PA 7.00 Tazarotene 0.10 ,

Other suitable propellants include compressed gases such as nitrogen,
carbon dioxide, nitrous oxide and air. In a preferred embodiment, the propellant is
a mixture of hydrocarbons. In a further preferred embodiment, the mixture of
hydrocarbons is a mixture of propane, n-butane and isobutane.

5 The propeliant is present in an amount from about 1% to about 20% by
weight, or about 3% to about 15% by weight. In one embodiment, the propellant
is present in an amount from about 5% to about 10% by weight, such as about
5%, 6%, 7%, 8%, 9% or 10% by weight. The propellant may be introduced into
the composition at the time of filling, utilizing a pressurized container such as a

10  standard aerosol dispenser.

When the composition is released from the pressurized container, the
composition is an aerosol foam (also known as a mousse). According to one
embodiment, the aerosol foam is homogeneous. In another embodiment, the
aerosol foam breaks easily with shear, such as gentle mechanical action e.g.

15  rubbing or spreading.

In another embodiment the propellant is absent from the composition.
According to such an embodiment, the composition may be expelled from its
container by mechanical means, such as by a pump action or a squeezing action
on the container.

20 Suitable pressurized containers for use herein include aluminium, tin-plate
and glass containers.

In one embodiment, the pressurized container is a one-piece aluminium
container in which the inner surface is lined with a chemically inert lining. One
suitable inner surface lining for use herein is polyamide-imide (PAM), such as that

25  supplied by Exal Corporation, of Youngstown, Ohio. The container may be fitted
with an upright-use or inverted-use valve and a conventional foam spout actuator.
Alternatively, the container may be fitted with a metered-dose valve.

Dermatologically acceptable excipients

30 According to an embodiment, the compositions may further comprise one
or more dermatologically acceptable excipients. Non-limiting examples of such
dermatologically acceptable excipients include diluents, suspending agents,
adjuvants, preservatives, colorants, emollients, pH adjusting agents (including
buffers), thickeners, humectants, fragrances, stabilizers, chelating agents,

35 anticaking agents, viscosity increasing agents, solubilizers, plasticizers,
penetration enhancing agents, film forming agents, antioxidants, wetting agents,
foam boosters or any mixture of these components.

14



Citric Acid Anhydrous 0.03 Potassium Citrate Monohydrate 0.54 Deionized
Water 78.83 Total 100.000 *The fornul ati ons described in Tables 2a &
2b were dwveperweeseas a foam foll ow ng the addition of appToi2oBiedyn37 to 8
grans of AP70 propellant per 100 5grans of aerosol base. 730/2/1 (Table 2c)
Conponent Function %ww % ww BHT Antioxidant 0.100 0.093 Macrogol
Cetostearyl Ether 12 (Ceteareth 12) Surfactant 5.000 4.635 Light M neral
Gl Ol 6.000 5.562 Sorbic Acid Preservative 0.150

In one embodiment, the one or more dermatologically acceptable

excipients comprise a preservative, an antioxidant and a pH adjusting agent.

Preservative

5 The present topical aerosol foam compositions may additionally comprise a
preservative. The preservative is present in the composition in an amount from
about 0.01% to about 2% by weight. In one embodiment the preservative is
present in an amount from about 0.1% to about 1% by weight. In another
embodiment the preservative is present in an amount of about 0.3% by weight.

10 Suitable preservatives include, but are not limited to benzyl alcohol,
diazolidinyl urea, methyl paraben, ethyl paraben, propyl paraben, butyl paraben,
phenoxyethanol, sorbic acid and salts thereof such as potassium sorbate, benzoic
acid and salts thereof such as sodium benzoate, and mixtures thereof.

According to an embodiment, the preservative is a combination of sorbic

15 acid and potassium sorbate.

Antioxidant
The present topical aerosol foam compositions may further comprise an
antioxidant. The antioxidant is present in the composition in an amount from

20  about 0.001% to about 1% by weight. In one embodiment the antioxidant is
present from about 0.05% to about 0.5% by weight. In another embodiment the
antioxidant is present in an amount of about 0.1% by weight.

Suitable antioxidants include, but are not limited to, butylated

hydroxytoluene (BHT), butylated hydroxyanisole, tocopherol, propyl gallate,

25  vitamin E TPGS, derivatives thereof, and mixtures thereof. In one embodiment,
the antioxidant is BHT.

pH Adjusting Agent
The present topical aerosol foam compositions may further comprise a pH
30 adjusting agent to aid in stabilizing the active agent. According to an embodiment,
the pH adjusting agent is present in an amount from about 0.01% to about 10% by
weight. In one embodiment, the pH adjusting agent is a base. Suitable pH
adjusting bases include but are not limited to bicarbonates, carbonates and
hydroxides (such as alkali or alkaline earth metal hydroxides, as well as transition
35 metal hydroxides). The pH adjusting agent may also be an acid, an acid salt, or
mixtures thereof. The pH adjusting agent may also be a buffer. Suitable buffers
include, but are not limited to citrate/ citric acid, acetate/ acetic acid, phosphate/

15



0.139 Potassium Sorbate Preservative 0.200 0.185 D isopropyl adipate
Organic Sol vent 5.000 4.635 Tazarotene Active ingredient 0.100 0.093
Citric AW 2avpese8us Buffer 0.037 0.034 Potassi um Cit PETAURDIWENY2IB at e
Buf fer 0.103 0.096 Deionized Water Water 83.310 77.228 Propellant AP70
(propane, butane & isobutane) Propellant - 7.300 Total

phosphoric acid, formate/ formic acid, propionate/ propionic acid, lactate/ lactic
acid, carbonate/ carbonic acid, ammonium/ ammonia, edentate/ edetic acid,
derivatives thereof, and combinations thereof. According to an embodiment, the
pH adjusting agent is a citrate/citric acid buffer. According to an embodiment, the

5 citrate / citric acid buffer is present in an amount from about 0.02% to about 2% by
weight.

In another embodiment, the present invention relates to an oil in water

emulsion aerosol foam composition comprising: tazarotene, water, an oil in an

10 amount from about 3% to about 8% by weight, an oil miscible organic solvent, a
surfactant component comprising a non-ionic hydrophilic surfactant in an amount
from about 2% to about 6% by weight, and a hydrocarbon propellant, wherein the
tazarotene is solubilized in the oil phase of the composition and wherein the
particle size of the oil phase is less than about 1000 nm.

15 According to an embodiment, the mean particle size of the oil phase of the
tazarotene aerosol foam is about 100 nm.

The tazarotene foam formulation exemplified by these embodiments is
particularly suited for application to small regions of the face for the treatment of
acne. In one embodiment, the tazarotene aerosol foam formulation is dispensed

20 from a metered dose actuator. In another alternative embodiment, the tazarotene
aerosol foam composition is formulated as a macro emulsion (i.e. the particle size
of the oil phase is greater than 1000nm).

In another embodiment, a second pharmaceutically active agent is
solubilized in the composition. In another embodiment the second

25  pharmaceutically active agent is solubilized in the water phase of the composition.
This may be achieved by dissolving the further pharmaceutically active agent in
an aliquot of water which is subsequently solubilized in the composition.

Alternatively, the second pharmaceutically active agent is dissolved in an
aliquot of water miscible organic solvent which is subsequently solubilized in the

30  composition. In another embodiment the second pharmaceutically active agent is
in a composition comprising the retinoid tazarotene.

Definitions
As used herein, the terms "administering” and “administered,” refer to any
35 method which delivers the composition to a subject in such a manner as to
provide a therapeutic effect.
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As used herein, the term “derivative(s) thereof” refers to prodrugs, solvates,
hydrates, esters and acids of the pharmaceutically active agent.

As used herein, the phrase an “effective amount" of an active agent or
ingredient, or pharmaceutically active agent or ingredient, which are synonymous

5 herein, refers to an amount of the pharmaceutically active agent sufficient to have
a therapeutic effect upon administration. An effective amount of the active agent
may, will, or is expected to cause relief of symptoms. Effective amounts of the
active agent will vary with the particular disease or diseases being treated, the
severity of the disease, the duration of the treatment, and the specific components

10 of the composition being used.

As used herein, the term “fatty alcohol” refers to an alcohol having an
aliphatic chain from about 9 to about 22 carbon atoms long.

As used herein, an “emulsion” refers to a mixture of two or more immiscible
(unblendable) liquids wherein the particle size of the dispersed phase (i.e. oil in

15 the case of an oil in water emulsion) is less than about 10,000 nm.

As used herein, a “submicron emulsion” refers to a mixture of two or more
immiscible (unblendable) liquids wherein the particle size of the dispersed phase
(i.e. oil in the case of an oil in water emulsion) is in the range from about 100 nm
to about 1000 nm.

20 As used herein, a “microemulsion” refers to a mixture of two or more
immiscible (unblendable) liquids wherein the particle size of the dispersed phase
(i.e. oil in the case of an oil in water emulsion) is in the range from about 10 nm to
about 100 nm.

As used herein, “nanoemulsion” refers to a mixture of two or more

25  immiscible (unblendable) liquids wherein the particle size of the dispersed phase
(i.e. oil in the case of an oil in water emulsion) is in the range from about 1 nm to
100 nm.

As used herein, the term “phase inversion temperature” refers to a

temperature where an oil in water emulsion inverts to a water in oil emulsion (or
30 vice versa).

As used herein, a "pH adjusting agent" refers to a specific pH adjusting
agent or agents, including but not limited to, a buffer, a base or an acid, salts
thereof and mixtures thereof, added to a composition.

The phrase "dermatologically acceptable excipient" as used herein refers to

35 any inactive ingredient present in the herein described compositions.

As used herein, the phrase “pharmaceutically acceptable salts” refers to

salts that are pharmaceutically acceptable and that possess the desired
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5.000 4.648 Tazarotene Active ingredient 0.100 0.093 GCitric Acid
Anhydrous Buffer 0.037 0.034 Potassium Ci trate Monohyd rate Buffer 0.103
0.096 DeWvOndwago8pat er Wat er 83. 310 77.445 Propell ant RPTAUpHHHeA18,
but ane & i sobutane) Propellant - 7.040 Total 100.000 100.000 5 Exanple
Met hod of preparing submcron / mcro enmulsion foamfornulation -
tazarotene Procedure: aerosol base production (730/2/1): Phase 1 (G|
phase): BHT, ceteareth-12, mneral oil and sorbic acid 10Phase 2 (Active
phase) : t azZiresneaelogicaiastiviiof the giarerd spopplinc dysit salts idhade: (1) acid

addition salts, formed with acids such as, for example, acetic acid, benzoic acid,

citric acid, gluconic acid, glutamic acid, glutaric acid, glycolic acid, hydrochloric

acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic acid, phosphoric

5 acid, propionic acid, sorbic acid, succinic acid, sulfuric acid, tartaric acid, naturally

and synthetically derived amino acids, and mixtures thereof; or (2) salts formed

when an acidic proton present in the parent compound is either (i) replaced by a

metal ion e.g. an alkali metal ion, an alkaline earth metal ion, or an aluminium ion;

or (ii) protonates an organic base such as, for example, ethanolamine,

10  diethanolamine, triethanolamine, tromethamine and N-methylglucamine.

As used herein, a "subject”, "individual" or "patient" refers to any subject,
particularly a human, for whom therapy is desired.

As used herein, a “treatment” or “treating” of a disease, disorder or
condition encompasses alleviation of at least one symptom thereof, a reduction in

15 the severity thereof, or the delay, prevention or inhibition of the progression
thereof. Treatment need not mean that the disease, disorder or condition is totally
cured. A useful composition herein need only to reduce the severity of a disease,
disorder or condition, reduce the severity of symptoms associated therewith,
provide improvement to a patient’s quality of life, or delay, prevent or inhibit the

20  onset of a disease, disorder or condition.

Any concentration range, percentage range or ratio range recited herein is
to be understood to include concentrations, percentages or ratios of any integer
within that range and fractions thereof, such as one tenth and one hundredth of an
integer, unless otherwise indicated.

25 It should be understood that the terms "a" and "an" as used above and
elsewhere herein refer to "one or more" of the enumerated components. It will be
clear to one of ordinary skill in the art that the use of the singular includes the
plural unless specifically stated otherwise. Therefore, the terms “a,” “an” and “at
least one” are used interchangeably in this application.

30 Throughout the application, descriptions of various embodiments use
‘comprising” language, however in some specific instances, an embodiment can
alternatively be described using the language “consisting essentially of’ or
“consisting of”.

For the purposes of better understanding the present teachings and in no

35 way limiting their scope, unless otherwise indicated, all numbers expressing

quantities, percentages or proportions, and other numerical values used in the
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aerosol foam.

30 According to an embodiment, the first aliquot of water comprises about
10% to about 40% by weight of the total water content of the submicron or micro
oil in water emulsion aerosol foam and the second aliquot of water comprises
about 90% to about 60% by weight of the total water content of the submicron or
micro oil in water emulsion aerosol foam.

35 According to an embodiment, the first aliquot of water comprises about
10% to about 40% by weight of the total water content of the submicron or micro
oil in water emulsion aerosol foam and the second aliquot of water comprises
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about 90% to about 60% by weight of the total water content of the submicron or
micro oil in water emulsion aerosol foam.

According to another embodiment, the first aliquot of water comprises
about 15% to about 35% of the total water content of the submicron or micro oil in
water emulsion aerosol foam and the second aliquot of water comprises about
85% to about 65% of the total water content of the submicron or micro oil in water
emulsion aerosol foam.

According to a further embodiment, the first aliquot of water comprises
about 20% to about 30% of the total water content of the submicron or micro oil in
water emulsion aerosol foam and the second aliquot of water comprises about
80% to about 70% of the total water content of the submicron or micro oil in water
emulsion aerosol foam.  According to yet a further embodiment, the first aliquot
of water comprises about 25% of the total water content of the submicron or micro
oil in water emulsion aerosol foam and the second aliquot of water comprises
about 75% of the total water content of the submicron or micro oil in water
emulsion aerosol foam.

The presently described process provides for the preparation of a low oil
and low surfactant submicron or micro emulsion aerosol foam, where a
concentrated submicron or micro emulsion is prepared (comprising the first aliquot
of water) and is subsequently diluted (with the second aliquot of water) to
ultimately afford the desired low oil and low surfactant submicron or micro
emulsion. By initially preparing a concentrated submicron or micro emulsion, a
sufficient concentration of surfactant is present in the composition to stabilize the
submicron or micro sized oil phase. The dilution step then provides the desired
low oil and low surfactant submicron or micro emulsion. It is thought that the
addition of the second aliquot of water (which is at a temperature substantially
below the phase inversion temperature) serves to fix the submicron or micro
emulsion structure of the composition and, of course, dilutes the composition to
provide the low oil and low surfactant composition.

According to an embodiment, a second pharmaceutically active agent is
solubilized in the water phase of the composition. This may be achieved by
dissolving the second pharmaceutically active agent in an aliquot of water or water
miscible organic solvent, which is subsequently solubilized in the composition.

In one embodiment, the second pharmaceutically active agent dissolved in
an aliquot of water or water miscible organic solvent is added to the submicron or
micro oil in water emulsion following step (d)). That is, the second

20
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6 Tocopherol Antioxidant 0.002 First water phase 7 Water (deionized)
Agueous sol vent 19.000 8 EDTA, Na2 Buffer 0.060 9 D sodi um phosphate Buffer
0. 080 wogeugesedat er phase 10 Water (deionized) AquECTEAAIRBINEMI354, 653

pharmaceutically active agent is solubilized in the water phase of the composition
after formation of the submicron or micro emulsion.
Another aspect of the invention is the product produced by this process.

5 Methods of Treatment
The emulsion aerosol foam compositions of the present invention are
cosmetically elegant and suitable for application to the face for treating a skin
disorder or condition. The compositions are easily spread, non-greasy, non-
drying and leave minimal residue on the skin.

10 The present invention provides for a method of treating a skin disease,
disorder or condition, comprising administering to the skin of a patient requiring
such treatment an effective amount of a composition of the present invention. In
one embodiment, the skin disease, disorder or condition is acne. In another
embodiment, the skin disease, disorder or condition is psoriasis.

15 The present invention also relates to the use of the compositions as
described herein for the preparation of a medicament for the treatment of a skin
disease, disorder or condition.

The present invention also relates to a method of treating a skin disease,
disorder or condition by administering to the skin of a patient requiring such

20 treatment an effective amount of a composition of the present invention.

Exemplary, non-limiting, skin diseases, disorders or conditions treatable by
the present compositions include acne, rosacea, dermatitis, psoriasis and fungal
disorders. According to an embodiment, the skin disease, disorder or condition is
acne. According to another embodiment, the skin disease, disorder or condition is

25  psoriasis.

In an embodiment, the present compositions are used in combination with
a suitable additional pharmaceutical dosage form. The additional pharmaceutical
dosage form is administered to a patient either prior to, concomitantly with, or after
the compositions described herein.

30 In one embodiment in this regard, the present composition and the
additional pharmaceutical dosage form are administered to a patient at the same
time. In an alternative embodiment, one of the present compositions and the
additional pharmaceutical dosage form is administered in the morning and the
other is administered in the evening.

35 In another embodiment, the additional pharmaceutical dosage form can be
a suitable oral pharmaceutical. In this regard, the present composition can be
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Second active phase 11 Propylene glycol Organic solvent 10.000 12

Cal ci potriene Active ingredient 0.005 , 'Total 100.000 Finished product
I tenms | ngvedPevessincti on %/ w 1 to 12 Aerosol base Con®ERtARIW/009A37 13

Hydr ocar bon propell ant AP70 Propellant 7.3 Total 100.0 Exanple 2

Met hod of preparing submicron / mcro emulsion foam- 5 tazarotene (0.1%
pl us cal ci potriene (0.005% Aerosol base:

applied to the target area of the patient, prior to, concomitantly with, or after
ingestion of the oral medication.

According fo an embodiment, the present composition comprises a retinoid
and the oral pharmaceutical dosage form comprises a pharmaceutically active

5 agent selected from the group consisting of an antibiotic, a contraceptive, a
retinoid such as isotretioin, and a nutritional agent.

Furthermore, the foam compositions of the present invention may be used
with other adjunct therapies and treatments, such as pre-washing with soaps or
cleansers. However, care is needed in this regard, since antibacterial soaps and

10  abrasive soaps may increase irritation.

EXAMPLES
The following examples are illustrative of preferred embodiments herein
and are not to be construed as limiting the present invention thereto. All
15  percentages are based on the percent by weight of the final delivery system or
formulation prepared, unless otherwise indicated and all totals equal 100% by
weight.

Tables 2a, 2b, 2c and 2d
20  Qil in water submicron / micro emulsion foam formulations — tazarotene (0.1%)

706/8/2 (Table 2a) — absent propellant*

Component % wiw
BHT 0.10
Macrogol Cetostearyl Ether 5.00
12 (Ceteareth 12)

Light Mineral Oil 6.00
Sorbic Acid 0.40

DIPA 5.00
Tazarotene 0.10

Citric Acid Anhydrous 0.03
Potassium Citrate 0.57
Monohydrate

Deionized Water 82.80
Total - 100.000. _
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1. Add BHT (Item 3), ceteareth-12 (Item4), mneral oil (Item5) and
tocopherol 10(Item6) to the nain m xing vessel. 2. Prepare the First
active phaeeotwyovesbdi ng di i sopropyl adipate (ltem 1) andPCazdarotoemee21ltem 2)
to a small mxing vessel and m x until tazarotene has dissol ved.

3. Add the First active phase solution (lItens 1 and 2) to the main m xing
15vessel. 4. Into a separate m xi ng vessel prepare First water phase by
adding water (Item7). 5. Start stirring First water phase and add EDTA,
Na2 (Item7ZBe/HBdTabhle @) b lenf'ltem 9) to water and mx until

di ssol ved. 206. Add F b%}nﬁ’éﬁite‘?lrt phase (Items 7 %‘mwto the main m xi ng
vessel . 7. Wil e noni fre—conductTvity of q —contients of the main

m xi ng vessel (ltens Lin @?Tmmm&nrp_ heat i ng, g imtely 80C, and
start stirring. 8. | As itMecrbgoreetasteas| Eﬂfereases the mixture inverts from
an oil in water emul sjon Lo @‘Ze“l}@ér‘éfh@ 0|I errul sP8R and |a correspondi ng
decrease in the 25conguctivity s VYrem—thet enper at ure reaches
appr oxi mat el y 80C st op healﬂg_"ﬂtd\ﬂ&ﬁfﬁ_&ﬂmme_sm : ing of the contents of
the main mxi ng vessel whj$&bigeadidiai ni ng stirripg4010. At approximately 70C

the m xture inverts from I ter in 0|TerruI5|on7be an qo oil in water
enul sion and a corres-aeﬁdam—ﬁe%e—i—n—(—he—eeﬁéuef—i—vi—ty i s observed. The
appear ance of the mi xture Bazawtemdnges from opag®d0t o transl ucent. 11. At
this tenperature, when thecificxAdig Anh§diougns! ucenypzadd the Second water
phase (Item 10), at afbi Tenp ure, to thefmain m Xing vessel and
35continue stirring. The te%%?‘%ﬁg the m XF@E& w |l decrease to
approxi mat el y 40C fol | owi fNdondteydeatdi ti on of t hel Second Water phase. 12.
VWi le stirring the m xtur eaﬁg&%a Migef 00l i ng untyg gghe tenperature range
decreases to approxi matef Cto 30C—13—Pr €p T becond active phase
by addi ng propyl ene gl I[tem 12) to a small
m xi ng vessel and m x unti I caI ci potri ene 5has d| ssol ved 14. Transfer the

Second actdpye (BNAHSds to%génﬁlejd lﬁ'ﬂtb?%)%atg Z%SFerg%lé})ﬂ%éggg afgssel and stir

until the mXxture s un Aer osol base
(1tenms |tdoHoying dhexadditign 9f appredma bemcaﬁ geams of ABAR prepellantRardd8 val ve
onto tBhe agaesafaemtonbasy.. 3. Add Propellant (Item13) to the aerosol

cont ai ner gﬁgﬂgﬂblg%g aerosol container to confirmthat there is no

| eakage. tuator—onto-theraerosot—vatye: 1576 —Shake t he
aerosol cont 3 DNReMr t o di spensing AFURGHOR t enphWiir g Yo YHW o | 4

Subnicron / icro gawl sion foam - cli nd,amdanphosmhl@@e (093! us 20
tretinoin (0/05% I en cfion Vovw/w First |active phase 1
Di i sopropyl adi paltl}g%%pﬁéﬁ%gg%&yiﬁﬁq Surfactant 5.000 4635

—+

12 (Ceteareth 12)
Light Mineral Qil Qil 6.000 5.562
Sorbic Acid Preservative | 0.150 0.139
Potassium Sorbate Preservative | 0.200 0.185
Organic
Dii opyl adipate 5.000 4.635
iisopropyl adipa Solvent
i
Tazarotene AC Ne, 0.100 0.093
ingredient
Citric Acid Anhydrous Buffer 0.037 0.034
Potassium Citrate Suffer 0.103 0.096
Monochydrate
Deionized Water Water 83.310 77.228
Propellant AP70 (propane, Propellant ) 7300

butane & lsobutane)

Total . © | 100.000 | 100.000
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10.000 2 Tretinoin Active ingredient 0.050

BHT Anti oxi dant 0.100 4 Macr ogol
Sur f act arWOR00QO6%H8M ner al

phase
Buf f er

5

10

15

oi |

Cet ost earyl

Et her

Hydr ocar bon oi l

phase

12 (Ceteareth 12)
(l'ight) Hydrocarbon 6. 008CT/AU20/008213 Wat er

3

6 Water (deionized) Aqueous solvent 22.000 7 Anhydrous citric acid

SFW0260-02 (Table 2d)

Component Function % wiw % wiw
BHT Antioxidant 0.100 0.093
Macrogol Cetostearyl Ether

{ 5.0 4.648
12 (Ceteareth 12) Surfactant 00
Light Mineral Oil Oil 6.000 5.578
Sorbic Acid Preservative | 0.150 0.139
Potassium Sorbate Preservative | 0.200 0.186

.. Organic
Diisopropyl adipate 5.000 4.648
opropyl acipa Solvent
Tazarotene ACtNe_ 0.100 0.093
ingredient
Citric Acid Anhydrous Buffer 0.037 0.034
Potassium Citrate
0.1 0.096

Monohydrate Buffer 03 09
Deionized Water Water 83.310 77.445
Propellant AP70 (propane,

Il - )
butane & isobutane) Propellant ) ! 94Ov

| Total & : '100.000 | 100.000
Example 1

Method of preparing submicron / micro emulsion foam formulation — tazarotene

Procedure: aerosol base production (730/2/1):

Phase 1 (Oil phase):
Phase 2 (Active phase):
Phase 3 (Buffer phase):

Phase 4 (Water phase):

BHT, ceteareth-12, mineral oil and sorbic acid
tazarotene dissolved in diisopropyl adipate (DIPA)
deionized water (about 22.8% of the total water

content of aerosol base), citric acid, potassium
citrate and potassium sorbate

content of aerosol base)

24

deionized water (about 77.2% of the total water



0.037 WD 2010/ 096868PCT/ AU2010/ 000213 Pot assium citrate nonohydrate
Buf fer 0.103 Second wat er phase 9 Water (deionized) Aqueous sol vent
32.960 WO28HiYMe8acti ve phase 10 Water (deionized) ARGEMNBIBEI0WAHAL
20. 000 11 dindanycin phosphate (80% active) Active ingredient 1.250

1. Dissolve tazarotene in diisopropyl adipate in a suitable stainless steel
container at ambient temperature (Phase 2).

2. Prepare buffer solution at ambient temperature in a stainless steel

5 container (Phase 3).

3. Add oil phase ingredients to the main batch vessel (Phase 1).

4. Combine Phase 1, Phase 2 and Phase 3 in the main batch vessel.
Commence low heating with stirring. Continue heating to the phase
inversion temperature range of 70°C to 80°C until a water in oil emulsion

10 occurs.

5. Commence cooling to below the phase inversion temperature. When the
emulsion becomes an oil in water submicron / micro emulsion, add ambient
temperature Phase 4 deionized water at a moderate rate. Stir until uniform.
Maintain batch at 25°C-30°C.

15 6. Test pH of the aerosol base.

7. Adjust pH to a range of 4.70 to 5.50 with 1N potassium hydroxide solution
or with 10% citric acid solution.

8. Adjust to 100% with deionized water (to account for evaporative water
loss).

20 The abovementioned procedure is represented in schematic form in Figure
1.

Alternative procedure — aerosol base production (SFW0260-02):
At ambient temperature, dissolve tazarotene in diisopropy! adipate in a side
25  vessel, while stirring.
Add mineral oil and BHT to the side vessel, while stirring until the solution
is homogenous.
At ambient temperature, add deionized water (about 28.8% of total water
content of aerosol base), citric acid and potassium citrate to a main batch vessel,
30  while stirring until all components are fully dissolved.
Add potassium sorbate to the main batch vessel, while stirring until the
potassium sorbate is fully dissolved.
Continue to stir the contents of the main batch vessel and add the contents
of the side vessel (tazarotene, DIPA, mineral oil and BHT) to the main batch
35 vessel, followed by addition of sorbic acid and ceteareth-12.
Commence heating and continue heating until the phase inversion
temperature is reached i.e. where the oil in water emulsion inverts to a water in oil

25



Preservative phase 12 Propylene glycol 2.000 13 Benzyl al cohol 0.500
Total 100.000 Finished product Itens Ingredient Function %W w Ito 13

Aer osol DaOa0I6ReAt rate 91. 1 14 Hydrocarbon propel | ant PEAPAY2PH0OE0eA1Bant 8. 9
Total , 100.0

emulsion (as measured by conductivity or visual observation). The phase
inversion temperature is in the range of about 70°C to about 80°C.

Cool the main batch vessel to below the phase inversion temperature
(approximately 69°C) to facilitate the formation of an oil in water submicron / micro

5 emulsion.

Add ambient temperature deionized water (about 71.2% of total water
content of aerosol base). Continue stirring and maintain main batch vessel at
around 25°C - 30°C.

Test the pH and adjust as necessary to a range of 4.70 to 5.50. Adjust with

10  deionized water to account for evaporative water loss.

Aerosol Filling and Crimping
The aerosol base is filled into suitable aluminium aerosol containers,
suitable valves are inserted, vacuum crimped and gassed with a suitable
15 propellant.
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Exanple 3 5 Method of preparing submcron / mcro enul sion foam fornulation

m Xi ng vessel.

active phase by adding (Item 1) and tretinoin (Item2) to a small
3. Add the First active phase sol ution

54.Into a separate m xi ng vessel
S5.Start stirring First

vessel

wat er pha%
nonohydr at e bgﬁ
dA-908"

phase (It

and m x until
(Items 1 and 2) to the main m xing vessel.
prepar e Filtable vat er phase by adding water (ltem 6).
yﬁ@#&’&lﬁﬁ!ﬁoﬁ%émc tafardtdrie (@m%) pREGAEIpaGTdnan citrate
.Add First water
7. Wile m)nltorlng t he
(Itenms 1 to 8)

A
5

conductivity of the contents of the main m xing vessel

clindanyci n phosphate (1% plus tretinoin (0.05% Aerosol
(I'tem 3) ,woebwmameteh- 12 (1tem 4) and m ner al

oi |

base:

1. Add BHT
(1t em S5PCTAtR0tofpe0218I N

WD 2010/ 096868PCT/ AU2010/ 000213 2. Prepare the First

di ssol ved.

to water and m x
Yo 8) to the main mxin

unti |
g vessel.

di ssol ved. 10

m Xi ng

commence arin T0 approxinmately 80 start stirrig As t he
t enper at u@m&%@@ he mixture—inver EL&“ q.lou...—ﬁ“ oi-—in gé&‘@”“:“ +5efrul si on
to a water in oiFirstadtisé phassnd a correspondi ng decrease iin _the conguctivity
i's obser 9] ture invieptanid YNGR Oi | 1 nswoer emul sion to
a water ifnoi %tﬂﬁéﬁéﬁgﬁuﬁ}?ﬁedtlﬂg nugia MTENGE SI OW T ?)I{Q g of the
contents |& the| TAZHOMNG ng vessel whi | ACtYEiMArefialhg <ti ¢ BW0” 2010 Wth
cooling, |the miXture inverts froma water in oil enulsion back to an oil in
wat er emdl’sion & 8 Lng Increase in the condugtivity is
observed ?h%ﬂ,;E&g?%?%émé)—ﬁ@%?%g r-xtture—at-so—changes—fromopaque—t
transl ucér&. 1] Bl‘ﬂt this tenperature, ideRb mi xture i ansl ugent, add
the Second 25wat @ ﬁf@e(ds‘téﬁi‘]/@theﬁt anmbi ent tenperature¢, to the main
m Xi ng vessel an irring. Th rature of t xture wll
decr ease #é#kewlﬂz agaﬁl % en—ef—the ucﬁgggﬁmeCI phase %eodﬁ‘ YWhiil e
stirring thhe m Mm@al eibfighthue cool i ng| dydrerarbpe t enper a @EQQOLanae
decreases g o ap[)W5ng y 25C to 30C. | 3xiddnepar e the Seqgppd actijve phase
by addi ng-water |(Ttem 10) and ctindanycin phosphate (Ttem IT) to ajsnal |
m xi ng vessel and mx until clindamiei-n-phoesphate—has—di-gselved:
14. Tr ansfler t he | asonateaphasee phase (ltems 10 and 11) tofthe main m xing
vessel and, stir |y} dhpiZBagture is unA& diis soRkat Prepaneglde® Preservative
phase by @addingpropyt ene grycot—(tten J. dHU Denzyr atggohol . (Ttem 13) to
a smal | ni&i f@sﬁl‘@ad mx until un 0.060
2010/ 0968@3PCT/) DA @R3dshat®. Tr ansf eBuﬁehe Pr eservati ve Opdgdse (Itens 12
and 13) tfo the In mxing vessel and tir until the mxture is unifform
Fi ni shed [preduet—51-Add—Aerosot—base—(t+ters—tto—13)—to—an—enpty r osol
cont ai ner|. Second water phase

10 Water (deionized) Aqueous solvent 54.653

Second active phase
11 Propylene glycol Organic solvent 10.000
12 Calcipotriene Active ingﬁregiient ] 0.905
L Total o |100.000
Finished product

ltems | Ingredient Function Y%wiw

110 12 | Aerosol base Concentrate 92.7

13 Hydrocarbon propellant AP70 ngel!ant 7.3

| Total 100.0
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2. Secure an aerosol valve onto the aerosol container. 3. Add Propell ant
(I'tem 14) to the aerosol container. 4. Test the aerosol container to

confirm tweatotdessssi s no | eakage. 5. Place an actuat or @oTAWK®/@E16So0l

val ve. 106. Shake the aerosol container prior to dispensing at room
tenperature. The fornul ations described in tables 5 to 9 are further
illustrative of the present invention. 15 Table 5 Submcron / mcro

enul sion foam- tazarotene (0.1% plus clobetasol propionate (0.05% Item

I ngredi ent Function % w First active phase 1 Diisopropyl adipate Organic
sol vent 5.2Qmplebazarotene Active ._ ingredient 0.100 Hydrocarbon oil
phase 3 ntioxi dant 0.100 4 Macrogol Cetostearyl Ether 12 (Ceteareth

12) Surfactant 5.000 5
Method of preparing submicron / micro emulsion foam —

5 tazarotene (0.1%) plus calcipotriene (0.005%)
Aerosol hase:

1. Add BHT (item 3), ceteareth-12 (item 4), mineral oil (ltem 5) and tocopherol
10 (ltem 6) to the main mixing vessel.

2. Prepare the First active phase by adding diisopropyl adipate (ltem 1) and
tazarotene (Item 2) to a small mixing vessel and mix until tazarotene has
dissolved. A

3. Add the First active phase solution (ltems 1 and 2) to the main mixing

15 vessel.

4. Into a separate mixing vessel prepare First water phase by adding water
(Item 7).

5. Start stirring First water phase and add EDTA, Na; (ltem 8) and disodium
phosphate (Item 9) to water and mix until dissolved.

20 6. Add First water phase (Items 7 to 9) to the main mixing vessel.

7. While monitoring the conductivity of the contents of the main mixing vessel
(ltems 1 to 9) commence heating, to approximately 80°C, and start stirring.

8. As the temperature increases the mixture inverts from an oil in water
emulsion to a water in oil emulsion and a corresponding decrease in the

25 conduciivity is observed.

9. When the temperature reaches approximately 80°C stop heating and
commence slow cooling of the contents of the main mixing vessel while
maintaining stirring.

10. At approximately 70°C the mixture inverts from a water in oil emulsion to an
30 oil in water emulsion and a corresponding increase in the conductivity is
observed. The appearance of the mixture also changes from opaque to
translucent.
11. At this temperature, when the mixture is translucent, add the Second water
phase (ltem 10), at ambient temperature, to the main mixing vessel and
35 continue stirring. The temperature of the mixture will decrease to
approximately 40°C following the addition of the Second water phase.
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M neral oilllight) Hydrocarbon 2.000 6 Sorbic acid Preservative 0.200 7
Pet rol at um Hydr ocarbon 2. 000 First water phase 8 Water (deionized)
Aqueous swbDver09ggs8030 9 Anhydrous citric acid Buffer OPOZAURO10ROO2A3SI UM
citrate nonohydrate Buffer 0.100 11 Potassi um sorbate Preservative 0.270
Second water phase 12 Water (deionized) Aqueous sol vent

12. While stirring the mixture, continue cooling until the temperature range
decreases to approximately 25°C to 30°C.
13. Prepare the Second active phase by adding propylene glycol (ltem 11) and
calcipotriene (Iltem 12) to a small mixing vessel and mix until calcipotriene
5 has dissolved.
14. Transfer the Second active phase (Items 11 and 12) to the main mixing
vessel and stir until the mixture is uniform.

Finished product:

Add Aerosol base (Items 1 to 12) to an empty aerosol container.
Secure an aerosol valve onto the aerosol container.

Add Propellant (Item 13) to the aerosol container.

Test the aerosol container to confirm that there is no leakage.

Place an actuator onto the aerosol valve.

Shake the aerosol container prior to dispensing at room temperature.

10

2R i A

15

Table 4
Submicron / micro emulsion foam - clindamycin phosphate (1%) plus
20 tretinoin (0.05%)

ltem Ingredient Function Y%wiw
First active phase
1 Diisopropy! adipate Organic solvent | 10.000
2 Tretinoin Active 0.050
ingredient

Hydrocarbon oil phase

3 BHT Antioxidant 0.100

4 Macrogol Cetostearyl Ether 12 | Surfactant 5.000
(Ceteareth 12)

5 Mineral oil (light) Hydrocarbon 6.000
First water phase

6 Water (deionized) Aqueous 22.000

solvent
7 Anhydrous citric acid Buffer 0.037

29



53. 110 Second active phase 13 Propylene glycol Oganic solvent 10.000 14
Cl obet asol propionate Active ingredient 0.050 Total ' 100.000 Finished
product WwoOenm/iesg8edi ent Function Yow w 1 to 14 AerosolpChadeo@meeant r at e
92.7 15 Hydrocarbon propellant AP70 Propellant 7.3 Total 100.0 Table 6

8 Potassium‘citrate monohydrate | Buffer 0.103

Second water phase
9 Water (deionized) Aqueous 32.960
solvent

Second active phase

10 Water (deionized) Aqgueous 20.000
solvent
11 Clindamycin phosphate (80% Active 1.250
active) ingredient

Preservative phase
12 Propylene glycol 2.000
13 Benzyl alcohol 0.500

¢ [ Total 1100.000

Finished product
Iltems | Ingredient Function Y%wiw
1to 13 [ Aerosol base Concentrate 91.1

14 _| Hydrocarbon propellant AP70 Propellant

Total:

Example 3

5 Method of preparing submicron / micro emulsion foam formulation —
clindamycin phosphate (1%) plus tretinoin (0.05%)

Aerosol base:

1. Add BHT (ltem 3), ceteareth-12 (ltem 4) and mineral oil (Item 5) to
10 the main mixing vessel.
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Subm cron / mcro emulsion foam- Vitamn D3 (0.02% Item Ingredient
Function % w Active phase 1 Diisopropyl adi pate Organic solvent 2.000 2
Vi tam n DBOA8t0/0ges6Bngr edi ent 0. 020 Hydr ocarbon oi |l BhEsd208/008238 0gol
Cetostearyl Ether 12 (Ceteareth 12) Surfactant 3.000 4 Mneral oil (light)
Ol 3.000 5 Tocopherol Antioxidant 0.002

2. Prepare the First active phase by adding (Item 1) and tretinoin (ltem
2) to a small mixing vessel and mix until dissolved.
3. Add the First active phase solution (Items 1 and 2) to the main
mixing vessel.

5 4. Into a separate mixing vessel prepare First water phase by adding
water (ltem 6).
5. Start stirring First water phase and add anhydrous citric acid (Item 7)
and potassium citrate monohydrate (ltem 8) to water and mix until
dissolved.

10 6. Add First water phase (ltems 6 to 8) to the main mixing vessel.

7. While monitoring the conductivity of the contents of the main mixing
vessel (Items 1 to 8) commence heating, to approximately 80°C, and start
stirring.

8. As the temperature increases the mixture inverts from an oil in water

15 emulsion to a water in oil emulsion and a corresponding decrease in the
conductivity is observed.

9. After the mixture inverts from an oil in water emulsion to a water in
oil emulsion stop heating and commence slow cooling of the contents of
the main mixing vessel while maintaining stirring.

20 10.  With cooling, the mixture inverts from a water in oil emulsion back to
an oil in water emulsion and a corresponding increase in the conductivity is
observed. The appearance of the mixture also changes from opaque to
translucent.

11. At this temperature, when the mixture is translucent, add the Second

25 water phase (ltem 9), at ambient temperature, to the main mixing vessel
and continue stirring. The temperature of the mixture will decrease
following the addition of the Second water phase.

12.  While stirring the mixture, continue cooling until the temperature
range decreases to approximately 25°C to 30°C.

30 13.  Prepare the Second active phase by adding water (ltem 10) and
clindamycin phosphate (ltem 11) to a small mixing vessel and mix until
clindamycin phosphate has dissolved.

14.  Transfer the Second active phase (items 10 and 11) to the main
mixing vessel and stir until the mixture is uniform.

35 15.  Prepare the Preservative phase by adding propylene glycol (ltem
12) and benzyl alcohol (ltem 13) to a small mixing vessel and mix until
uniform.
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First water phase 6 Water (deionized) Aqueous solvent 10.000 7 Citric acid
Buffer q.s. 8 Potassiumcitrate Buffer q.s. Second wat er phase 9

Wat er (dewonnmadssedqueous sol vent to 100. 000 10 Met hyl _parsaeniofoexer vati ve
g.s. Total 100.000 Finished product

16.  Transfer the Preservative phase (Items 12 and 13) to the main
mixing vessel and stir until the mixture is uniform.

Finished product:
5 1. Add Aerosol base (ltems 1 to 13) to an empty aerosol container.

2. Secure an aerosol valve onto the aerosol container.
3. Add Propellant (Item 14) to the aerosol container.
4, Test the aerosol container to confirm that there is no leakage.
5. Place an actuator onto the aerosol valve.
10 6. Shake the aerosol container prior to dispensing at room
temperature.
The formulations described in tables 5 to 9 are further illustrative of the present
invention.
15
Table 5

Submicron / micro emulsion foam - tazarotene (0.1%) plus clobetasol
propionate (0.05%)

ltem Ingredient Function Yowlw
First active phase
1 Diisopropyl adipate Organic solvent | 5.000
2 Tazarotene Active 0.100
ingredient
Hydrocarbon oil phase
3 BHT Antioxidant 0.100
4 Macrogol Cetostearyl Surfactant 5.000
Ether 12 (Ceteareth 12)
5 Mineral oil (light) Hydrocarbon 2.000
6 Sorbic acid Preservative 0.200
7 Petrolatum Hydrocarbon 2.000
First water phase
8 Water (deionized) Aqueous 22.030
solvent
9 Anhydrous citric acid Buffer 0.040
10 Potassium citrate Buffer 0.100
monohydrate
11 Potassium sorbate Preservative 0.270
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Itens Ingredient Function %M w 1 to 10 Aerosol
Hydr ocar bon propel |l ant AP70 Propellant 7.3 Total
Submi cr orwD 2niog9esegul si on f oam -
Function %W w Active phase

1 Diisopropyl

Salicylic acid (2%
adi pate Organi c solvent 9.000 2

base Concentrate 92.7 11
100.0 Table 7

| PEmATIgrOaddEat

Salicylic acid Active ingredient 2.000 Hydrocarbon oil phase

10

15

Second water phase
12 Water (deionized) Aqueous 53.110
solvent
Second active phase
13 Propylene glycol Organic solvent | 10.000
14 Clobetasol propionate Active 0.050
‘ ingredient ,
| Total % . [1100.000
Finished product
Items | Ingredient Function Y%owlw
1to Aerosol base Concentrate 92.7
14
15 Hydrocarbon propellant Propellant 7.3
_|APTO
Total 100.0
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3 Macrogol Cetostearyl Ether 12 (Ceteareth 12) Surfactant 6.000 4 M neral
oil (light) Gl 8.000 First water phase 5 Water (deionized) Agueous

sol vent 280Q00/@686Btric acid Buffer g.s. 7 Potassium ci PERAD2BWIPEA13Q. S.
Second wat er phase 8 Water (deionized) Aqueous solvent to 100.000 9 Benzyl
al cohol Preservative

Table 6
Submicron / micro emulsion foam — Vitamin D3 (0.02%)

Item Ingredient Function Yowlw
5 Active phase
1 Diisopropy! adipate Organic solvent | 2.000
2 Vitamin D3 Active 0.020
ingredient

Hydrocarbon oil phase

3 Macrogol Cetostearyl Surfactant 3.000
Ether 12 (Ceteareth 12)

4 Mineral oil (light) oil 3.000

5 Tocopherol Antioxidant 0.002

First water phase

6 Water (deionized) Agueous 10.000
solvent

7 Citric acid Buffer q.S.

8 Potassium citrate Buffer g.s.

Second water phase

9 Water (deionized) Aqueous to
solvent 100.000
10 ] Meth‘yl paraben _ Preservative g.s.
| Total ¥ | 100.000
Finished product
Items | Ingredient Function Yowlw
1to Aerosol base Concentrate 92.7
10
11 Hydrocarbon propellant Propellant 7.3
AP70
| Total e 40000
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g.s. Total 100.000 Finished product Itens |Ingredient Function %w w
1 to 9 Aerosol base Concentrate 92.7 10 Hydrocarbon propel |l ant AP70
Propel | arWO20B/098$8al 100.0 Table 8 Submi cron / m cr o PERAERDWPN0623aAm -

Adapal ene 01% Item I ngredi ent Function %W w Active phase

Table 7

Submicron / micro emulsion foam — Salicylic acid (2%)

5 ltem | Ingredient Function YoW/W
Active phase
1 Diisopropyl adipate Organic solvent | 9.000
2 Salicylic acid Active 2.000
ingredient
Hydrocarbon oil phase
3 Macrogol Cetostearyl Surfactant 6.000
Ether 12 (Ceteareth 12)
4 Mineral oil (light) Qil 8.000
First water phase
5 Water (deionized) Agueous 26.000
solvent
6 Citric acid Buffer Q.S.
7 Potassium citrate Buffer q.S.

Second water phase

8 Water (deionized) Aqueous to
solvent 100.000
9 Benzyl alcohol Preservative q.S.

{100,000 -

Finished product
ltems | Ingredient Function Y%ow/w
1to 9 | Aerosol base Concentrate 92.7
10 Hydrocarbon propellant Propellant 7.3
AP70
ATotal - | . 11000
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1 Diisopropyl adipate O ganic solvent 3.000 2 Adapal ene Active ingredient

0. 100 Hydrocarbon oil phase 3 BHT Anti oxi dant 0.2100 4 Macrogol
Cet ost earwD 2Eto®68680 (Cet earet h 20) Surfactant 3.000 5 kcmaviabiomiob2181 i ght)
al 4.000 First water phase 6 Water (deionized) Aqueous sol vent
15. 000 7
Table 8

Submicron / micro emulsion foam — Adapalene 0.1%

5 item | Ingredient Function Y%owiw
Active phase
1 Diisopropy! adipate Organic solvent | 3.000
2 Adapalene Active 0.100
ingredient

Hydrocarbon oil phase

3 BHT Antioxidant 0.100

4 Macrogol Cetostearyl Surfactant 3.000
Ether 20 (Ceteareth 20)

5 Mineral oil (light) o] 4.000

First water phase

6 Water (deionized) Aqueous 15.000
solvent

7 Citric acid Buffer g.s.

8 Potassium citrate Buffer q.S.

Second water phase

9 Water (deionized) Agqueous to 100.000
solvent

£

10 Benzyl ‘alcoholv ‘ Preser\(ativg

Total

Finished product
ltems | Ingredient Function Yow/w
1t09 | Aerosol base Concentrate 92.7
10 Hydrocarbon propellant Propellant 7.3

AP70

Total ~ - 11000 -
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Citric acid Buffer g.s. 8 Potassiumcitrate Buffer q.s. Second wat er
phase 9 Water (deionized) Aqueous solvent to 100.000 10 Benzyl al cohol
Pr eser vatwoeon/®6868 Tot al 100. 000 Fi ni shed product |t ecs/Amngroadiast
Function %/ vv 1 to 9 Aerosol base Concentrate 92.7 10

Table 9
Submicron / micro emulsion foam - clobetasol propionate (0.05%)

Item Ingredient Function %wiw
5 Active phase
1 Diisopropy! adipate Organic solvent | 5.00
2 Clobetasol propionate Active 0.05
ingredient

Hydrocarbon oil phase

3 Macrogol Cetostearyl Surfactant 5.00
Ether 20 (Ceteareth 20)

4 Mineral oil (light) Qil 5.00

5 BHT Antioxidant 0.10

First water phase

8 Water (deionized) Water 20.00
7 Citric acid Buffer q.S.
8 Potassium citrate Buffer q.s.

Second water phase
9 Water (deionized) Water to 100%
10 Methyl paraben Preservative g.S.

Finished product
ltems | Ingredient Function Yow/W
1to Aerosol base Concentrate 92.7
10
11 Hydrocarbon propellant Propellant 7.3
AP70
Total =~ L 100.0°
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Hydr ocar bon propellant AP70 Propellant 7.3 Total 100.0 Table 9

Subm cron / mcro enul sion foam - cl obetasol propionate (0.05% Item

I ngr edi erVOROHWAWp8A ( Yow/ w Active phase 1 Diisopropyl PEHIAIRIW/0@2ANi C
solvent 5.00 2 C obetasol propionate Active ingredient 0.05

Hydr ocarbon oil phase 3 Macrogol Cetostearyl Ether 20 (Ceteareth 20)
Surfactant 5.00 4 Mneral oil (light)

Example 4

Skin Penetration Study
A skin penetration study was performed, comparing the topical delivery of
5 the tazarotene submicron / micro emuision foam (base) formulations of Examples
2a and 2b to TAZORAC™ cream and gel formulations using in-vitro skin
distribution assays.

Split-thickness skin (~0.50 mm) sections were mounted in flow-through

diffusion cells and test agents were applied at a finite dose of 15.63 mg/cm? on 3
10 skin donors with 5 replicates each.

The tissues were collected at various time points (t=0, 2, 6 hrs), washed,
tape stripped, and spilit into epidermis and dermis. The distribution of tazarotene
within the epidermis, dermis, and wash were quantified by LC/MS/MS with a 50
pg/mL LOQ.

15 As shown in Figures 2 and 3, the skin penetration of the tazarotene foam
(base) formulations in the epidermis and dermis was similar to the commercial
comparators (i.e. TAZORAC® cream and gel).

Example 5
20

Compatibility of surfactants with tazarotene
An accelerated stability study (using HPLC) was conducted at 50°C to
measure the compatibility of tazarotene with various surfactants. Figures 4 and 5
show that tazarotene was most stable in a hydrophilic ethoxylated fatty alcohol
25  ether surfactant, such as Ceteareth — 12, in contrast to various lipophilic
surfactants.

Example 6

30 Measurement of particle size distribution
The particle size distribution of the oil phase of the submicron / micro
emulsions (aerosol foam base) of the present invention was measured using a
Malvern Mastersizer 2000 instrument. Figure 6 illustrates the particle size
distribution of the oil phase of a preferred formulation (730/2/1). The mean
35 particle size was 0.097 ym, that is, about 0.1 pym (i.e. about 100 nm).
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Q1 5.00 5 BHT Antioxidant 0.10 First water phase 6 Water (deionized)
Water 20.00 7 Citric acid Buffer q.s. 8 Potassiumcitrate Buffer q.s.
Second waWer20pKes 9 Wat er (deionized) Water to 100% 1@CWEAU2910/006213ben
Preservative (.s.

What is claimed is:

1. An oil in water emuision aerosol foam composition comprising an oil phase

and a water phase, said composition comprising:

i) at least one pharmaceutically active agent,

ii) water,

iii) an oil present in an amount of less than about 10% by weight,

iv) an oil miscible organic solvent,

V) a surfactant component comprising a hydrophilic surfactant, in an

amount from about 0.1% to about 10% by weight, and
Vi) a propellant; and wherein

the pharmaceutically active agent is solubilized in the oil phase of the
composition, and wherein the particle size of the oil phase is less than about 1000
nm.

2. The aerosol foam composition according to claim 1, wherein the
pharmaceutically active agent is selected from the group consisting of retinoids,
retinoic acid metabolic blocking agents, immune response modifier compounds,
vitamin D analogues, corticosteroids, antihistamines, antibacterial agents,
antifungal agents, antiviral agents, cytotoxic agents, psoralens, antialopecia
agents, anti-androgens, antipruritic agents, keratolytic agents, tars, dithranol,
antiseptics, sunscreens, anaesthetics, analgesics, skin conditioning agents and
nutritional agents, salts thereof, and mixtures thereof.

3. The aerosol foam composition according to claim 1 or 2, wherein the
pharmaceutically active agent is a retinoid.

4, The aerosol foam composition according to claim 3, wherein the retinoid is
tazarotene.
5. The aerosol foam composition according to claim 3 or 4, wherein the

composition comprises a second pharmaceutically active agent.

6. The aerosol foam composition according to claim 5 wherein the second
pharmaceutically active agent is a corticosteroid.
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Total 100.00 Finished product Itens Ingredient Function %% w 1 to 10
Aer osol base Concentrate 92.7 11 Hydrocarbon propellant AP70 Propellant 7.3
Total 10WO0C010MY686Bl e 4 Skin Penetration Study A skin p@Q&EtARII0P0HBudy was
performed, conparing the topical delivery of 5 the tazarotene subm cron /
m cro enul sion foam (base) formul ati ons of Exanples 2a and 2b to TAZORACTm
cream and gel fornulations using in-vitro skin distribution assays.
Split-thickness skin (-0.50 mM) sections were nmounted in flowthrough
di f f usi on Zel | sTrerakrosd foargentrpovitive aapptingdo ataim 5, whietein tesssahd15. 63
mg/ cn on &é@%&é&lid&!ﬁ?@étﬁxa%ééﬁt%é@i&lrﬁnﬁ% sﬁa@g&%ﬂ.- The tissues were
collected at various tine points (t=0, 2, 6 hrs), washed, tape stripped,
and split into epiderms and derms. The distribution of tazarotene within
t he epi der@i s, Tderaargsol doaim wasipoadior ageadingfto ethirb\3, WGehih Me nstihbidds 50 pg/ nL
LOQ 15As wpdipwth.in Figures 2 and 3, the skin penetration of the tazarotene
foam (base) fornmulations in the epiderms and derms was simlar to the
comercial conparators (i.e. TAZORAC(r) cream and gel). Exanple 5

9. The aerosol foam composition according to claim 8, wherein the

composition comprises a second pharmaceutically active agent.

10.  The aerosol foam composition according to claim 9 wherein the second
pharmaceutically active agent is antibacterial agent.

11.  The aerosol foam composition according to claim 8, wherein the
antibacterial agent is clindamycin or a pharmaceutically acceptable salt thereof.

12.  The aerosol foam composition according to any one of claims 1 to 11,
wherein the composition comprises water in an amount from about 65% to about
90% by weight.

13.  The aerosol foam composition according to any one of claims 1 to 11,
wherein the composition comprises water in an amount from about 70% to about
85% by weight.

14.  The aerosol foam composition accbrding to any one of claims 1 to 13,
wherein the oil is selected from the group consisting of azulene, chamazulene,
isoparaffin, linear alpha olefins, cyclohexlidenediphenyl methane, didecene,
diethylhexylcyclohexane, eicosane, isododecane, isoeicosane, isohexadecane,
longifolene, mineral oil, paraffin, pentahydrosqualene, petrolatum, squalane,
squalene, tetradecene, and mixtures thereof.

15. The aerosol foam composition according to claim 14, wherein the oil is
mineral oil.

16.  The aerosol foam composition according to any one of claims 1 to 15,
wherein the oil is present in an amount from about 1% to about 9% by weight.

17.  The aerosol foam composition according to claim 16, wherein the oil is
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20 Compatibility of surfactants with tazarotene An accel erat ed
stability study (using HPLC) was conducted at 50C to neasure the
conpat i biwpt2910406868zar ot ene wi th various surfactants. FPUASROW/AMI35 show
t hat tazarotene was nost stable in a hydrophilic ethoxylated fatty al cohol
25et her surfactant, such as Ceteareth - 12, in contrast to various
| i pophilic surfactants. Exanple 6 30 Measurenent of particle size
di stribution The particle size distribution of the oil phase of the
submi cr on ptesent ncare amlosniofiem @aeub3%lto hbanh 8la bg)waghtt he present i nvention
was neasured using a Malvern Mastersizer 2000 instrument. Fi gure 6
illustrate artic size distributign of the oi has a preferred
f or nul au&% %{jggpmso & FRIBACSHELRGS0 @Q%’@’%O{PIS ﬁf“ﬂ fhat is,
about 0. 1V\pmreé|h thae ombmmbléﬁﬁgamlrt)solvémwselsctediaion'etdtelgroupicmisimlg dfn wat er
enmul si on [ wat er
;’t‘:ﬁé@ﬁe y1 e ?d“é‘té"%agﬂém}l nﬁiﬁus%@é*mc‘éy?'deaec?d?to?hhde g

phase, rrprl 'east one pha tically active
agent , ||)t”9/l)a‘feé'tde ang 5n'>§wea li‘e'"SF’Esent in an anmount of Iess than about 10%
by weight, iv) an oil miscible organic solvent, v) a surfactant conponent

P Snag2 Yfe QBRI foaftEdAGASHin addndifly mwtn SARIRCH f5 1% L0 about
10% by wei a% r opel I ant ere| armaceut’i cal ly
active ag r‘?'@ qt"t"?é&”"lpt‘?”ﬁﬂtec%‘i’lfl’”sﬁﬁé‘s"é’dé?p 'Wtﬁ&yﬁf@?t@ ®h, and

wher ei n t la&opaléthet.e size of the oil phase is |ess than about 1000 nm

2. The aerosol foam conposition according to claim1, wherein the

phar rraceuti caI active agent is selected fro roup, consi sting of
retinoi ds20reti ﬁgla@roa?@f@a ?%B?ﬁ'@%?%kq'%tcag]@ 59 q’i"ﬁﬁfﬁﬁ’et PEesponse

nodi fi er sarfpctentdsomporteabtomprisasad bgdrephilic ethbxyletetdatly diephalrdthdr sstdam nes,
ant | bact eid alpRaRaly reB ol \idboBaRtbaradiil] Vi fal agents, cytotoxic
agents, psoralens, antialopecia agents, anti-androgens, antipruritic
agents, keratolytic agents, tars, dithranol, antiseptics, sunscreens,
anaest het i2ds, ahalagemiotbansdxdmpwhtrdi adoordlmtgytca@eim $9 and0 rwlherietri theal agents,

sal tsdt herh?@rfo %%tﬁﬂ%?a‘t@c%\tt RRIRE et ér E@%Ie%?éooﬁcg’rh tlﬁf’? ugodtgﬁgéhﬁ Bf‘t :
it R b L ST L 5

retinoid. ﬁflf@é?thfzt?aﬁ?}@af?%@r P‘?téﬁrei%ga Br eRBR ety
retinoi d icetepathra), eeteare&h-‘zh,ecaeammzzfmrewmsjetéamethaﬁﬂ;@ethar@:ht oclaim3

or 4, V"“ersﬁ' &bt&Qr%tr?Qﬁpéé'iéérb@m@C?é‘@ﬁetrﬁgﬁaé‘re?r?ganre%%P F‘égﬁ heally active
agent : @e{ﬁ? m CO tion ‘accord alm ehr 6n t he
second ph PN hyza%\(‘ﬁqr? Jgé‘i‘t-t"ethszza lREetr b Seapyingl-9

2010/ 096 8 6ERCE0 ARD AXt0@8 2AMedf. The aer osol foam conposition according to
claim5, wherein the second pharnmaceutically active agent is a vitamn D
anal ogue. g The aeros {9 f oam conpositio acc rd| n? to c{%bm 3, wherein the
retinoid € tr&P¢ ABISOl §ammprmpes CCPERARS £ iU fPding to claim
8, wher ei hytifophitio etrasdy laiterhfatty mfuohsksther lse:emadetpkﬂar maceutically active
agent. 10. The aerosol foam conposition according to cI aim9 wherein the
second phgr W&C%Utl cal ly active agent is antibacteri al ent. 11. The

aer osol dm cbAPESTasPhivaBeUPRA rt%fcerdmﬁ%anwm%t%a' odniidact eri al
agent i s wherslathesurfantard cpimponactds presaht n acoep el ebadl 1% theabeadf . 12.
The aerosgty[, @digrenposi tion according to any one of clains Ito 11, wherein
the conpositi on conprises water in an anount from about 65%to about 90% by
wei ght .

24,  The aerosol foam composition according to claims 23, wherein the
surfactant component is present in amount from about 2% to about 6% by weight.

25. The aerosol foam compasition according to any of the preceding claims
wherein the propellant comprises one or more hydrocarbon propellants.

26.  Anoil in water emulsion aerosol foam composition comprising an oil phase
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13. The aerosol foam conposition according to any one of clainms Ito 11,

wherein the conposition conprises water in an anount from about 70%to

about 85%PYOI968e8. 14. The aerosol foam conposition EETNMBIWYP0033any one

of clainms Ito 13, wherein the oil is selected fromthe group consisting of

azul ene, chamazul ene, isoparaffin, linear al pha ol efins,

cycl ohexl i denedi phenyl net hane, di decene, diethyl hexyl cycl ohexane,

ei cosane, isododecane, isoeicosane, isohexadecane, |ongifolene, mneral

oi |, par afahdra watenphase] sagbemhmositionpenpisaigum  squal ane, squal ene,

tetradecene,i) and mfé%gfoq\j\iné.her eof . 15. The aerosol foam conposition

according to.claiml erein the oil is mneral oil. 16. The aerosol

f oam conposiPi on acWali ng to any one of claims Ito 15, wherein the oil is

present in ait) anounan bil presehbintanldmountdivon bb®%HAy tovebalits% by weldhe; aer osol

f oam conposijtj on acgﬁgﬂimgciglgo@ﬁ@g&@emmg ein the oil is present in an
t 0

anount from about 3% to abou wei ght. 18. Tn? aer osol foam
conposi ti on ccor di AGUEBCERLCATRONSNT ePrapriRing @ hydrephiligserfactant iean |
m sci bl e organi ¢ soaweuht fram abbeic2% do Bibouh 8% by greighd; armhsi st i ng of

di i sopropyl i pat ey i I LSt , octyl dodecanol and caprylic /
\ﬂ}j id ahgﬁtg)%%%&rg%é”!{aﬁ%%hgf. 19. The aerosol  foam

capric triglycer| . s 1 ) . .

conposi tion ‘é@%@i’ﬂ%ﬁd%%m@ﬁ? i $RluRjlized igithg off PRasesof thp SPBIPASHIAR A f act ant
conmponent cowiperesetbe panjali sipbiof the ditgimsy lislkees tHat abouhH00bam.et her.  20. The
aer osol foam conposition according to claim 19, wherein the surfactant
conponent _conpr.i se drophilic ethoxyl ate al cohol .ether and is

a ) ) d fatty.
subst anti &ty ,Arrg@t?]og,o?%@g bt SkipGissgse: dsader %rcqoﬁigtl_on, 9QAMPHHAY ger osol f oam
conposi t i adnamisteridg g theoskin af arpditent reRingdreheraatinbet dry difegiifve lantount
et hoxyl at f : Il : f t he group consisting of
steareth- %ga C?H ars@lk)ﬁ%gég%nrd?\é;pggpgﬁq?g%f%%‘gﬁg(jirtéf?ﬁ?_ 10, ceteareth-12,
ceteareth-15, ceteareth-20, ceteareth-21, ceteareth-22, ceteareth-25,
cet ear et h280, Theeaeef hA3bmpositieanetdrddg,to aay @aeef bladds 1lta@B6dbhthb,
| auret h-9 G- kG mba; I i 5 th-21,
| aur et h- 2?3{%54%- %3m ﬁ'%@%@%%ﬁthgﬁ%qt@%ﬁf%% S‘gﬁg{sﬁ%%%@sfﬁg%rit ures
t hereof . ©9991&Me aerosol foam conposition according to claim21, wherein
the hydrophilic ethoxylated fatty al cohol ether is ceteareth-12. 23. The
aer osol Tegm caNpRgbsd FH?tl?é?Er%ngdﬁBnto?aﬁ’a}{ iPWat fsuﬁﬁn?dbré‘ﬁoF @gfr?t 0 22, wherein

0

t he surfact ant, con;ponept S esent i n anount from about 0 about 8% by
wei ght.  SHUISipRaglosgLigpmy %ﬁnq,s&moe?mpwn%@geav%ﬂtt@aw a6tiys 298Nt wher ei n

the surf avtadert acoitpozssnt il an pmesetf less thamaboutf 109rbplbmight28a bib about 6% by
wel ght . RscidiBraffio3ohofiod RAREBASIAheAF EAR By h%amghﬂ%ot he preceding

cl ai nB V\/nere;;lgth pron[;l)e t co I’ISofS one or nydrocar bon

pr opel | anBYra®gNiAR a5 gmeynt t 57 &t 2Bt 9ar by ¥t AR5 ti on

conpri si ngrapelient, thehpreeessacuingrisivay: er phase, said conposition conprising: i)
tazarotene; ii) water; iii) an oil present in an anount from about 3%to

about 8% by wei ght; v?.a oi}1 m sci hl e organi ¢ sol yvent ﬁ‘:@ 0? sur fact ant
conponent conp® sin @XWQP%B pimacestically aclive adent. afirsi AWt of M@ about 2%
to about 6% by wei gbit, pil anidcible)orgartiy doleertrdndrsupfactzal tamponeanido Wdreran n t he
tazarotene i s sol ubj j oi | phase of the conposition, and wherein
the particle sjze o?ll ltnﬁgﬁgﬁbhlﬁgngé is |less than about 1000 nm, 27. A

met hod of treaPl ng EaWGANGPY I water gnulsiqNef siep (@) dRRRhEES INVERSIPM si ng

adm ni stering to thengeratucs wiaerpit the il i egtar enmdsisn ddrnisraewhtee it oidin
effective amount ofggyeRmpPosi tion according to any one of clainms 1 to 26.
28. The use of a co .sa‘tgirﬁon accor di ng to any, one of clains 1 to 26 for the
manuf act ure of %a negc?oga WRlSF It Heempisionita belayt the RNgsh &Eeg8e, di sor der
or condition. 29. tampeoatasstoffam tlsabmicpaoatmicn odfin aatasidmulsiomat er

subm cron or MHET O £HhG b BCARS ARRIbt SORMF RIERF td AbmiERRRIrInfibFBoifin

phar maceutically actiyve a%gi};t, water, an oil present in an anount of |ess
than about 10% by WERGREMUSPYHi | niscibl e organic sol vent, a surfactant
conponent conprising a hydrophilic surfactant in an anount from about 0.1%
to about 10% by wei ght, and a propellant, the process conprising: a)

adm xi ng the pharnmaceutically active dgent, a first aliquot of water, oil,

oil mscible organic solvent and surfactant conponent to forman oil in
wat er emrul sion, b) heating the oil in water emul sion of step (a) to a phase
i nversion tenperature wherein the oil in water emulsion forns a water in

oil enul sion,



c) cooling the water in oil emulsion to bel ow the phase inversion
ternperature to forma submcron or mcro oil in water enulsion, d) adding
a second WP26WIV68$8 wat er to cool the subm cron or m cr @CHAU2DW/0ABXISr

enmul sion, WD 2010/ 096868PCT/ AU2010/ 000213 e) actuating a sanple of the
submi cron or mcro oil in water enmulsion with a propellant to forman oil
in water subm cron or mcro emul sion aerosol foam 30. The process
according to claim?29, wherein the first aliquot of water conprises about
10% t o about 4@ by agkiagihg acfampieot the aLibmidren oc midre il imfvatenensudion cr on or

m cro enul sion aer ogmh 4 GRELAN t4 REMSFLANA b miBlonBtRiErCARRGIoneS about
90% t o about 60% by vvelsggi f t he tngfeﬁf wat er cont e'ntonof th% és]’%lmb@ron or

m cro emul sion aer o&§§° 31. The product produced by the process
according to claim?29 or 30.

30.  The process according to claim 29, wherein the first aliquot of water
comprises about 10% to about 40% by weight of the total water content of the
submicron or micro emulsion aerosol foam and the second aliquot of water
comprises about 90% to about 60% by weight of the total water content of the
submicron or micro emulsion aerosol foam.

31.  The product produced by the process according to claim 29 or 30.
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