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 rraceui__l c':la eXCI ients.  lscosmetic agents, and other biologically active
subst ancesE @h‘l@ 'E'MENTJ%' The conposition may be in the formof an

enul si on such ke preseatimventidnatlates to novel adsBs@doamntcohposifioBR6, 408 to Angel
et al . sdi 36hARA% & pRAMAZILAN defile bBEN!BPHE HealinER dTRRN dledtene compri sing

one Or nore sunscreen agents acter| a cation, where the
conposition nmay be in the formof a gel, 20spray, foam |otion or other

form sui t BAGKGROUND IOFCTHEINVENTION skin. The conposi tion may further
compri se an adghdioginatdeReRaTRdbAE AR JSER andiobRil nold (¢- 0.

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

phar miéeusensdry ghaetctevisticsngoeldaentn uapleasantussidee ﬂﬁalqgesmrfaqemfahweeus _
sol vent, %Hno’%ﬂﬁ"ﬁbtcca‘&g?%l Bh.or ik8oRASH TRERILI BaMSMr@khowi td eI edi ent being

|nsoluble I'n a the occ Ive agent, and the occl usive 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 ?R\gﬁ%’?br‘x 8br‘ﬂﬁ)’?9h§%n%%£ét‘cﬁ@ VR ‘bﬂQ??ﬁé uﬂ8al e@(cu rﬁ%‘ n or anal ogue

t hereof so ase and | zer

ed in the
oi | phaseCOHRCETRIS: A Ot%%ﬁleg'&ﬂ X/%Ct%@eﬁ“l‘gﬁaaﬁ%s éHC'E)?ﬁa‘?ﬁrE’“i% vent,
and no desomppsitiom n@y behia tipafdrmodfensemelsioh suble asial credrase lotld8. publ i shed

appl i cati on Noysa96R005 7165 keb IARMRATL: 8l disdRsss bRemadsRBRTGageS for the

preparati gqr}) of an ol | m.croemnul sion or sub-m cron gmjl si on
conposi ti &wical Heﬁﬁ?‘?r?t@uﬁé?e %91’“6”?'”9 ANRAL BICT&SENSAERRT 958K 8RY @0b- i cron
enmul si on Ratimactenyg osdicadion, Wiersdhes abmposition orayriecn dhefoninsdf@ngdloans have a

Comagﬁg'b:é@ agufyfaﬂh lc?cloln &%é?%rn?ﬁﬁtéb%lwr ?pf?é%\ttnﬁn% B%dékﬂpg:ﬂe' ¢ and a

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

and | ow sGPTRESIHAMR WﬁWﬁr&QWﬁﬁﬁn&@' nahanRt-BeRMEiRtioMk SHSR PS Poans
cont ai ni ngetmop:h@rgmmublncadiagalenaon/tezimmo whi ch are cosnetically

el egant, chem gal
for?ml ate ﬂpﬂ-@d g’u‘?‘%{e or aﬁﬁi &A?ﬁaﬁrﬁ&é‘sen éhnta%kfs (F EZ/\E lﬁ/l\/l&é{S RY OF THE
| NVENTI ON! Nt A ENE CIVﬁ\?é‘?ﬂLi“g ? ohgiparaudgel yc?CzHHe nglre igNtnaR @FCIHFE si on
aer os@b f agemtlln aqupass $alwamt rEvonggnizrcosolvephh deeplmhascviady aptiviese, sai d

CONPOSI T Gy &&?Qﬂrﬂeﬁﬂg{;ﬂsé‘iul?l@%% LicF ahd Yhé‘&édld’s‘r‘v@&ﬁhgmﬁ%@r, oil, an oil

m sci bl e organi c sur.tact 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 enulsaitiosskieriossk. f oam conposition. I n one enbodi nent, the present

i nvent i on provu@%bﬁaqéaé HBas 16, A0 050 % ABFAT o of BetEdbgRRS [ on

conprisin ol | a water phase, ising: a
phar nﬁ%eugl &Wﬁ&?r&&% S WGEhEOMRRR'RY- "2 Vitarin or analogggthere%{ﬁo&%% fdélent in
an anount thef wimsphasmmchaetab:lit@?/sdziybﬂ»mcglhtthe 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



20an oil m scible organic sol vent, a surfactant conponent
conprising a hydrophilic surfactant, in an anount from about 0.1%to about
10% by weWEeRp10/(Q61%$38 a propellant; and wheP€IAU2hW/000213
pharmaceutically 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 According to another enbodi nent, the present invention
provi des a process for the preparation of an oil in water subm cron or

m cro enulwnmparativelyshigh b eonteoh@ukicnuva bottoahydrephitic ang hdrydeapdabiccal | y
active agefiactmt.er, an oil present in an anmount of |ess than about 10% by
wei ght, an oil _m scible.organic 30 solvent, a rfactant .copponent
conprising a hﬁﬁ&ﬁ%ﬁﬁ?@@ﬂﬁ%&@ﬁﬁfﬁdﬁo ‘?‘WQHﬁUarOVY ?W%ﬁ"“‘g%lﬁ'"' 190t 0 about
10% by weisghilsioasdr aigieerpalsicaraerosdh fogmocadsinngrepphanmageuiiadiyactiveng t he
phar mageutigeat Whidfare@saRaBAIly eaegjarﬁ,%he%b&w%d%y%sy staBROWey O |

m sci bl e (%rlg%r%% sol geg% a surfact%t co{gﬁ.onent tﬁ orman oll in water
enul si on, © F5RY S EBBHEH A 8P EJBARP IR IR R PYehe 0il in water
enul sion of step (a) to a phase inversion tenperature wherein the oil in
wat er enulgrer $OVEARY Gt HE INVEINTIONU! sion, c) cooling the water in oil

emul sion to b\?v{l.j(wthe E)hase.ln.ve.sm 5te eratltjret forma bm cron or
mcro oil in Bgrpr%sfﬁfﬂl KvgRtioryls @ﬁaﬁeﬁdOQHQdBW@ &I8HIen 6"?"%8?&’}”1 o cool
t he sulfm coowositionihariogain oil phasatand acvwates pbase, saidedongutsitiani cognraisianpl e of

the subm &f gHarRacdititaly attivel dyeifiiite € Bl & SNm¥dible BrdanfP&INeiita L0 form an
oil in water. sub ornglngto an

cr,on_or ra emul sion 10aerosal, foam Acc
enbodi mentSUHTAREN A0 ERrOPRASE: TR PRSEUN XS PR HEST 195 AJRAIFMA thi s
process. Awgsudacigntapnterttin aheil irewbiedemertrion a¢resplrfesrroniposiioni on provi des
a 15nmet hod of {1 &7 ERBodintdfit the pPARBEINVERRRT SIBTideE af UM hafitenf@iBRI Si NG

adm nisterin the skin.of a patient requiring such treatnent an

11 ectldve BEHOEH A SATETITLPENGRIHA o Al PHFsS &R @ MAe ISR, Sad

Accor di ng compgeitioagomipgsingnbodi nent, the present invention relates to the
use of the conposi t PREMIRELAENGASE Bhdnt O the preparation of a

medi canent for 20the_freatnent Of a skin disease, disorder or condition.
BRI EF DESCRI PTI ON OF®*PHE DRAWNGS Figure 1 is a schematic flow di agram
showi ng one pr ef er ratioéptasénhisren arourk®f idse tparesleout 10k Wemhti N whi ch a
| ow oigh and | ow suriefd AMciIeBFRIMo sddnti N water submicron or mcro

enul si on aerosol foam GO sition gt730/ 2/ 1 ig reﬁ@r ed.. The nethod is
described in detail?PH rﬂﬁoglpf_ne compriging @ BYSropRfGSuUrREars KY 3% but i on of
t azar ot en@mgiunhframtaouéPiide taailkouwd 1O byapplght @ndon of t azar ot ene

o Ly O o1 ['o Propeaait, ' sieran the BRafabeaiithiy otiidadent)s compared to
o ¢ Folpal bifhe ouia8e O B2 GefifiRiion Shd iberie i Rricle bt g

t azar 86 en€ilwhese is lesrethasrabost 89Q0emmappl i cation of tazarotene formul ations
of the present Abévtainit®AnbHAPEALIdAht ARE bRistht FRERGESolReg@MeEr Ci al |y

v o) RS Aol BT 0 e g sl oo
fatty al c&esn cempesitignrdomrising apharmaseaticstly @etie agentovateg sstebi lity). A

Shons  poroorCR i AU (oG I RS OEk By MR Fiscile ojeanie £ 957© °
sur f aé{)antS OWH[F atsggfg?tgﬁgﬁcgnm%pgpgmgﬂang &l qygf(‘?pg@'cfsb'ﬁﬁt@f‘ﬁma.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 The present
invention is directed to an oil in water enul sion aerosol foam conposition
havi ng an oi | #hasedmiding thapbarmpaceytcally sictive ageudsa fiish aliqumtpf ivstarg a

phar mageutical |y acdii 6@ nagfhk orgHi@SolvaitlandariablantESAbSeht &8 @i 4n sol vent,
a 15surfactant, andoi - ra?é)reelzrkug' . I n an enbodi nent, the present invention
provi des | ow on,



oil and |l ow surfactant content, oil in water enulsion aerosol foam
conpositions. According to a further enbodi nent, the conpositions are

f or mul at ewoa8102096868 M cr on enul si on or m croemnul si on. PCT/AU201DV006213
according to an enbodi ment, the present invention provides an oil in 20
wat er emnul si on aerosol foam conposition conprising an oil phase and a water
phase, said conposition conprising: a pharmaceutically active agent, water,
an oil present in an anount of |ess than about 10% by wei ght, 25an oil

m sci bl e organily solhesting the oil in watenanmualsiparof stepripptoem phaseniprérsiong a
hydrophilic surfact Qé]%per'aﬂ.ur@'ﬂvk@i@l#%e bl AW ABPEhuRickokfs aRpatbr ihQip by

wei ght, and é)rope ant; and wherein the pharnaceutically active
agent is solubili ze&nﬂll '?Hre oi phase of the conposition, and wherein the
particle size aff theoodlirlg thhagaer is cBEnwsisn tmbeiowﬁbephaWMVamsion

Toget hey, the oil amneéﬂatdm&rd%ea Qutﬂﬁ‘l@f'dh &%\éﬁﬂéu rﬁcméf &fulstym, 0 | phase

f th t I di
Lo anenbodi merf) .t RBCHGdJine Aoty ytsito Bafl GF FUBEEer PEmitsogl 100 nm -

351 n one enbodi msnt watdrespuleioant conpositions are substantially free or
free froma wat maéﬁﬂahhgacsram 6ft$1@|s\ﬁ§ﬁﬁoro§6f3ﬁné%§ omﬁr?%{e%en&wﬁol WO

2010/ 096868PCT/ 1120 li’; i P att ernat.i ve enbodi menlt t he
phar maceut i cal |y act{& HGRRTaNtLo (5mlﬂ5] | PP, S"E CW&t‘Erm'ﬁﬁ‘Pa%uﬁiont he
conposl@ i on. Fhepsohtopact eristics of oil particles in their delivery

of pharmaceuti caIIy active agents across the skin barrier are summarised in
Tabl e 1 below .Table Particle size Desc tion Characteristics <101000
nm Enul si o)ﬁ CosirdiRg hap gmbrcﬁdm?pt‘ hgaresent Mgﬂ{\%{gp@vwﬁﬁﬁ eraﬁug} pr RS
st abi | i ty.!Paihis pbeess: esi de on skin surface -) percutaneous delivery.

100- 1000 nm Suw,icsfo%g Whgﬂsh@pgﬂb%%nttth@'ﬁ?ééé‘ﬁ?!?ﬁ/ehﬂéw;br@vnd@Ba”CEd

physi c st a
per cut neo'US%%&glotf 5’8?619 i@l('fﬂf'er"f‘ﬁﬁ\ﬁ? 8?@3?7@ %‘?r@#'oﬂ ﬁﬂ@P%ﬁ%%?gmﬂrﬁﬁgﬂ'@ ent
| i qui d. Exiodhe ekin ofhpatiead reguisibg Isticly treatment he effectiiedamountsitian sur f ace ->
enhanced p&j ia,ﬂqyth@g,lésgﬁtrmveﬁlm;,OO nm Nanoenul si on
Transl ucent - tr Si ca bi | | Particl es
resi de on ski n%ﬁgﬁj Lo W%ﬁ?ﬁ‘%??’@f’ﬂ'ﬁﬂ%@ tﬁ@i{%ﬁs&ﬁ' 'nivﬁn %/%?& Pes -
opt i mal pemmfélfrﬁampd@tlwmeecﬂqscnbe]i he@imfoo tenpreparation of a medicament for

20  the treatment of a skin disease, disorder or condition.

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).



10Suitably, the oil is present in the conposition in an amount from about
1% to about 9% by weight. In another enbodi nent the oil is present in an
anount f rem2atl96868% t o about 8% by wei ght, such as aboRCTAXR200%005% 6%
7% or 8% by weight. The oil is in the discontinuous phase of the oil in
wat er enul sion system In 15 an enbodinent, the oil is a hydrocarbon.
Suitably, the hydrocarbon is selected froman aromati c conpound, or a

| i near, branched or cyclic al kane or al kene, or m xtures thereof.

Accor di ng to arfigyfBddinewstthe crepatipilititaf bighdnid? aiexyategdiatiy alsghelraihier he
group conssdtactimt @fithadzdreene (iakarstend sawiligndt comparison is made against

cycl ohexyl\i/aq%ﬂg]&llb ﬂm%%@%@@?’neg? and m xtures thereof. Accor di ng

to a further “enbodi me ar . branched or cyclic al kane or al kene is
sel ected from tHigurgBaRiowsshe campatibilly of Sighdrl® eihexylategdatinalcohol ether

di et hylshexsgtriayein® Witk aaarotehe (iaaantericsadodide dienatiodR el corapatsoniis alricadecane,
| ongi f ol en%qoaiﬁgt(}?ﬁ&lls |8§v|HL|§§\5ﬁ£c§t£ﬁ‘cs pent ahydr osqual ene, petrol atum
squal ane, squalene, "tetradecene, derivatives theoreof, and m xtures

t hereof  Accor dilgiyefoshawsdhe particinsize gistibeitipn pkthei tldhase &f the prieseife

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% 6% 7% or 8% by wei ght.

51 n an h&Em E@WRIPWLQW | is a vegetable oil. Suitably, the vegetable
oil is selected frompalmoil, soybean oil, rapeseed oil, sunflower oil,
peanut oil, cor i I 1 NoTHl S t_ 0ol. j inseed oil,
gr apeseed oi |, T;]ﬁggderle%eurﬁlﬁa/;éﬁtlgrﬁ ‘Ss%ge;%%ialn, 6'!31'“3\%% %(%?'ggﬂt erJszeo(l)?é_' 10

Sur f act antCarAassivariaving an oil pirseAncka wetar Phrea SAbeRMRHRILFAMRIIENE onpr i se

a surfact anphaameentdlly attive agent, Wéﬂéﬂodluélﬁ aﬂh%ﬁiblioa@rgmﬁ@ soiventpat he ]
conposidig : - t her
enbod: fent el F2 Boptait A et madaan? i breBehtMydlctroublh BIELCTY 6
by wei ght ,olkanehoyssusiBeiant coptenlypil imyatsspaulsion agrpsyl fogmgempositions. A

sur ]1: act antAcorginy ephifurtnet bmahhédtpthbaio&}"pbeiTﬁﬁhlL Elb_eBmamlraitéwas ahe f .

sur f act ant, l.ni . .gr oil. e scal e ranges from
(totally ISlt%gﬁ%l%h{ggd%lée%%?ﬁr%ﬁ[sf%hydrophi i c}, with 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 cohgobetlﬁgegr@%%gﬁﬁtde 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 d t ther is selected from
t he group fa%#nglvg%tlgfn@%gwés@ggb@ﬁgdfgﬁ%gfé%%g?ﬁ)%%h@g%ogar et h- 10,
5ceteareth-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, laureth-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 nent the Macrogol Cetostearyl Ether 12 is present in the
conposition in an anount from about 1%to about 8% by weight. In another
enbodi mrent the Macrogol Cetostearyl Ether 12 is present in an anmount from
about 2% to about 6% by weight, such as about 2% 3% 4% 5% or 6% by



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
cast or oiwQ PE@®IEEscast or oil, PEG 34 castor oil, PEG 3pczadiero/midi3 PEG 40
hydr ogenat ed castor oil, PEG 50 castor oil and PEG 60 hydrogenat ed castor
oil. Exenplary ethoxylated fatty acids include PEGS5 ol eate, PEG 6 ol eate,
20 PEG 10 oleate, PEG 6 stearate, PEG 8 stearate and PEG 9 stearate, PEG 20
stearate, PEG 40 stearate, PEG 41 stearate, PEG 42 stearate, PEG 43
stearate, PEG 44op¢ elierantiye PRbodimneant dhe aharmauegticdlysacive agent IPEG- 47

stearate, gDOﬁgg-,mz%dq,t, a7 wher phise Aﬁhgtcga{ gg,gen PEG 50 stear at e and PEG 100
t t t I
[S)afﬁlr ?at(:ae and %‘ﬁ%cg%t@?;&g" z%'?‘élges elr ;&?PR ﬁ?%%hgfg i ncl ude

cetyl al cciutive agentstaseasglthakkiolbarrier are summeélﬁpd mi}a@eﬁc@iw esters and
derivats ves include glyceryl behenate, glyceryl dibehenate, glyceryl
di ol eat e, g éciryl di stearate, glyceryl linoleate, glyceryl oleate,

g| ycery| PEG-23 g! }I%F yll cocoat PEG-6—-cany \1| releoanri o

Tyt IUI'C(JI.'J‘IIU

30gl ycer i |drsticid¥ife 7 gl yidmsyliptoecoat e, pol y q:lhvxaetlen;id;tmﬁo dii sostearate
pol ygl ycer12020 mn i sost gaanatsion pol ygl ycer yJ BRieqlhite; g¥kwdigrigtreasairedle
pol ygl yceryl 6 di i sost dar at e. Exenpl QF‘y'C (ﬂ}‘??ﬁ!r Fe*'féqsqesa% PRED ude

pol oxamer o} OX RS 182 o Lo o
pol oxaner 1?9)_100058] oxangro 855 on Spus

Q.S-g)
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on N d"Enhéﬁ‘dé '
oxan B e péﬁﬂ S E PG higkan
derivatives include pollysorbat e 20, pol ysg @Q@E@_A&ha@e& y@@ﬁéﬁ@é@ 60,
pol ysorbate 80, sorbitan laurate, sorbitandelvegte, sorbitan palmtate,
sor bi t an [s@si§onol eat e, |S\derbervwsionst ear at e afchngorebittansparant lighidaExeellent ni one
embodi ment, the surfactlant conponent corrprlF’B igalsteiliyr Pefigies rPng??roﬁﬁH'i‘l c
non-i oni ¢ surfactants gnd is substantial Iy r% Fpancpdpergfan PSophi 1] ¢
sur fact an’f—m or-cing—t NPl dnents—tH Q‘_a"hmdeﬁ'—tl‘tfaﬂé A% TERESIhS
subst ant i al1 y free, or (free of atty aI coh ysmas{bbm@ep%&m%mﬁ
surfactant conponent cdgnprises a hydrophil |smfaeé lnatbjh affatain Eaieip aall moho
et her. | n another enbodi nent, the surfaghjmﬁlrbtbmﬁonen’qm&tmquns% a
hydrophi lic ethoxylated fatty alcohol e delyerd: | s subst tantially free, or
free of lipophilic surfactant. 10 Pharmaceutical Active Agent
Sui tably, the pharnaceutically acceptable active agent for use in the
conpositions herein is seI ected fromretinoids, retinoic acid netabolic
bl ocki ng 9ERPEPCRANBAS), i rmune response modifier conpounds, vitamin D
anal ogwes, cor tSutteBllyeiheldiISs pegsentingthabim@ssitiomin draatmeunhifroragdotisl%
ant i f ungaly,agapy écg U%ﬂké.{jbtr 3h gjngﬁ%?@%Od@(érﬁttﬁg({)lﬂsaﬂgﬁrﬁ’m Bﬁ%ﬁ:‘uﬁp

anti al opecra ag Y ) C eratoé}r;}lc
agents, tdrana PHWéﬁ%PbOl&rﬁfﬁ?&MQ'% S@E‘n%‘i:?%§ /fhér(ae'%'@h%("l €% orfhal gesi cs,
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not |im t esbrolgndtiomzyith ah eofictertil agenti suchyas cdindamyeietdryd par aben, et hyl
parabens pSiRPMacEdticall Becdpinie sRIR IS (e RNERRINRIHARIMsphaR) bi ¢ aci d and

salts thereof such,as potassium sorbate, benzai.c.acld and. Salts  thereof
such as sodi um#@ﬁ?@a‘f@?e&ﬁﬂ'%rﬁpﬁ?%é’rﬁ}?eﬁegﬁ?'g I AMPRF Y 1BAULTBYI nent ,
the preserexaniple, aub0 OO toztionhS¥fbysweight 1hxumei emlonimpot thegelimid s bat e.
Ant | oxI da“érel@r%_iﬁ"aﬁ%%unft RBHCaoLRBASP Lo AIRRAM 90 RO St EMBBRImEMIthEer

conprise an_antioxidant. The antioxidant is present in the conposition in
an amount W@p%gmln@pm@)fdr}térogb Utfﬁwgﬁe?@ﬂt.&‘h}ﬂ' 3?18”%nbodi nent the
ant i oxidamembedimeatwhen theoetindid s te@aGBene, dt iabrasendinsan ayowel frgm abowt anot her

enbodi mentg bbe, &4 %@yﬁiﬁél?hti. In RABHRP EmMbB R IHEAUhO FetiRRM ttihdmby wei ght.
Sui t abl e anti oxi gant S 1.nc

e, but Jhok Limted to, butylated
hydr oxyt ol 'BEREFBIHI" a@ﬁ‘f’%%'@&&ﬁ%@é%énb@él/‘b?r (?'gé"opherol . propyl gallate,
25 vitam n E THGSjitaids ielinoic\asis mitabelis bloakidy migents(BAMBRs) darf usel ereine

enbodi mentas & RRaMdeRlEAR HockstaBlE actiPdlafehtus FaBaAeNt The present topi cal
aerosof foam c er..conpri se a pH 30adj usting agent to

%Uriogte“ ons maé furth 5

ai d instabili 2NGPEHEMHNE FeEPYFETONIRI CH RIS o THRURARYBRISTEAT, t he pH

adj usti ng agpats, imnupergalating rgantssamdummunoomdautaions for Ose/hereindbaude 10% by
vei ght . | ieHARcARRR GidiBdEallyltRivEh agehtdthatHoAEARE imfuRekassonsS¥r il e pH

adj usting bases.incl.ude but are nof |limted to bjcarbgnates, carhonates and
Pyt oxi desU0SURINGLE F amiing BVsleRElby dad sirtialion sLamibgd s matel Shd el | - as
t r ansi t i orinhi@Bionef ahite pthoohdell esiivityTh Exeirdpkudy agentagr agmpoundsyindlde, be an

aci d, RN agit@rs Abt limiRsd taicyél_w@@ptmae(ﬁ%-asﬂ%lo@?b%ﬁ)yﬁabidﬁamg?nt may al so be
a buffer. ,Suitab ot |.i to citrate/ citric

|l e huffers inclyde ut are imt
2id, | acetTRSRPTELS FiesE fusyRed s Bba i ieraiTse Rlu Bt o) °f or i ¢
aci d, propaguinind, pryspplenaticacidd and inidatequinclioeiamines ychcas ipvgeitret, car boni ¢
o nat 1 o B o ot 0 e b gl ust | ng. Agent i s
acitrate/citri 'tﬁgﬂed"tﬁm"? @ra!”a%&éﬁ?m%ﬁgugﬂm&%émﬂﬁgﬁ?gcaﬁ Ols ?r a?e /
ci t ri 25acichlditiipt, erlcipotiianes paricalgitoh 2 2eanagnlcitfiol odihpdrotachgstoasip aatcifebmut 2% by
ot o el oo B -\ hearot ene. water. an
oil in an 10 arﬁﬁtﬁ&sefcrogfﬁoﬁ{%ﬂa%l{%’ §B%Q[pr%g/l|@§;e&éq,@?§gmgﬁsgrﬁ m sci bl e
or gani ¢ sdlipepionate, amcirmniden beclomethasane diprppipsaingbetamethasonéc hydr ophilic
Pydr ocar bors a0, BEBHEn SO TSN botafRAttsoR AR, BosaE. he oi
p%ase%@f t%%boeé%%859@?'1%6’&:2@%%9”8%&3%%’ ﬁ%&'ts?'&? QC%FL%%WOQ“E% oi | phase is
| ess t han desoyimetasmendifiorBsane diagetade. tdiflumartelobe dalesate, fludierolopan particle
The 1 azar o A A o e A oA, ot ™
parti cul a%@ﬂsfé}i‘%gb‘f’a?’ ??@%?Weoﬂcr%?%‘esﬁ%[??g‘%ggé‘q%S‘UEﬂﬂd{%‘?r}fce for the
t reat ment fticazane. propionaie, baibingnidenialobetesal prepionaiachyocytisoreoam
for nul st | aydrscotisopeieethie thydFsudrt ofB betyeste dRRR 086 tisGHOp roploRattnot her
alternati 3‘? eonbodl ment, the tﬁ‘z rrgt ene aerostgf?f oamtcor%)p tion is .
f or mul at ed VEERTIROLF JASHRIF TS y?q CANSQIRIS ASFIRTE, MPMISIIE0NSG TUOHC i | phase i s
greater than 1000nnm . I n anot her enbodi nent, a second

pharmaceutically active agent is solubilized in the conposition. In another
enbodi nent the second 9



25pharmaceutically active agent is solubilized in the water phase of the
conposition. This may be achi eved by di ssolving the further

phar macewDcaldopesmst i ve agent in an aliquot of water whipCh/AtRoBNdosBEGUENt | Y
solubilized in the composition. Alternatively, the second
pharmaceutically active agent is dissolved in an aliquot of water mscible
organi ¢ solvent which is subsequently solubilized in the 30 conposition. In
anot her enbodi ment the second pharmaceutically active agent is in a

conposi t i difaewidei widrghiaider prednispae aaetaten pestsisapefvaldraiepfriamcinolone As
usteﬂ gem!ébﬁt%ﬁi@e_,tp@édﬁ?éir%@ Qél&ttﬁéte'@ﬂ"q[e@iﬂéiti\}é%c{ﬁér@bﬁ?aﬂﬂ&ﬁix%«résﬁfhéfedﬁo anyt 35
met ho ic vers the conmposition to a s ct.in such a manner as to
brovide a ¢ her SpUEPECaRIERES Hels) bl B cBE Belroid beliit J8RRiIRE, *5g
used her eidiphertiydrasnine," tierolidiaei wianinehetlewyclizing, rametbagnedr ugs, sol vat es,
hydr at gs, @sbifbgarfing, fipbRanshinehBrdhiHamariid, hglitaxySRé, tFeRaind, - As

used herei t he .phr.ase an. " effecti.ve. apngunt”. of ~an .actiyve agent or
or ed entoPREREITES < gyt ARtV BT Rimbor, Ah RbBiFeiEreBtnr o hr
synonynous 5SherSsiitablerastibactetial agentmivdkde,diut @ nphimitagclougentamigin,act i ve
agent suf fidan@tin, lstrepRYE/cih, EEPROABERE FroRith afihd &8N afHEoysint at i on.  An

effective anpunt. of .t active a t will,.  or ect 0 cause

Cel tof o QyRTbyeh et oimRRTRD, VBYeanfien deRlel g HRGRInG o, okt
t he palitt i caxyiatragyeings tetigeyding efestosmyis, figsidie @gide mupirpeinseuttacetanidd, t he

di sease, thetréiiiaid®Bn®@tapstmet é@l@stﬂn‘é‘Asretof, Rndafives theeef fdne migtpenent s 10of

t he conpo%htion bei ng used. used herein, the term"fatty al cohol™

refers to ﬁmﬁfcqhol havi ng an aliphatic chain fromabout 9 to about 22
carbon atons | Gitable antifungakaggelinehide; byt aga noelimited tmthasefselested a mi xture

0]1: E\r’]m g_r fFoMh €hd @ﬂ&lﬁ%héi_@tir@(ﬁ@pﬁﬂ%ﬁh@ir% lsh@whganrfah@mﬂm da_@@ofﬂﬁ?lhiéhlde lsi ze )
0 | spersedad. [c 1 .e., Ol . C 1 .0l LN .er emnul st on
is | egls5 t Wa%glﬁ)g%@,%aé%s%% as amb_ ot ’”?sé%ﬁ‘%&@gl' ﬂnp 'g’ fbgﬁlﬁpr%lgg?'ﬁjn emnul si on"
refers to RRChinan, dastycinvicenserpy@ni mepaigic, éatamystin myatatie) pedilgainds wher ei n
the parti Qdeindjiche afiflaiifestiueh @k BRELRIAS ndfiifire ark ferbifafiMeirtiaagoleé an oil in

B T e o
i i sci bl esconapelererilspedzals, dentigonarrle dlurimazoledsetanreolei kefoegnazale, di sper sed

phase %i . Ganéddnakdlet Mcobasde Aietidbn&idle,iomodharoleNBNicdrRiblel ritrate, t he ][anget
rerers 0

fromabout_ 10 nmto about 100 nm. As used, herein,. .'nanoenul.si on”

ot or o ssTopRasre. AREhade aliTtiothatR R iR dlna el SRR A ARl o e
particl e dpleiglaie, tplirdaie ape ialrafateh friagoles seich @B alhasonazole dksonzaléy oil in
\r/]vat er erf?'iﬁfé@bﬂazb@a, Easéd@ﬁaicﬁé\,g_ﬁvﬁléd?ﬁlzaﬁpsépéc@{ézb]icé, ié}e?rmﬁolet and t As used
ereln, . e  nver. n er ur e S e erature
where an ol nElg{luéQv%?qe?aeo%?qsqngﬁ}ngﬁbﬁ'{@s ?@éhaém(f@gnﬁ'ﬁi %P?mﬁr'ﬁ‘ﬁl rsr::) on (or

30vi c&Sveriphenamine, bragogglisylichigraiilide, Jucipspraigicusticiig pigeionata efers to a
speci fi c pricghersdsin) Giokipiiok, Q6xR@ETCoparafitlate]icRglabide, Motytobik! €d to, a

buf f er, id, i Xt th f, .added t
compost 1| JRoAdh ARCRERS, ofiargad JERH BRBSELIL BB DB 208 . “lseq
her ei n r efRyFighiens, Sgkiewanilitee sediemi pigpietatensulperinen tenonittozelen &fasein.descri bed
conposi t i amdecHenidRil, BREYrdhiohdte, Giiedfifvin Phigbrere! pirdihiinaereatiabl e

sal ts", refer Al ceuf i cal ept abl e and t hat
posses3 9 ¢ h\gﬁog%@'%r.a ggmegsgﬁélf?ﬁ%@%ﬁ'gﬁog‘%&g&rﬁw'J8¥ t‘i?‘?c{gogar ent conpound. Such
sal ts incl ude: Suitpblgangvisalelinciuse, bl are nof biniedi tasiacycledr, geseigieMiras, for
exanmpl e, ag@idwr, &thdlcloWieIdatna@bdiunt ighhtielogR| iflter@dtzopecialelid, gl utami c

acid, glutaric i A I rochl.qri cpd, _lactic acid, nmaleic
acid, nal i\%ué:gclk%ﬁtl’ %%Ht%#}k%ﬁe%&cfeéﬁgﬁ\ge&@%%gﬂaa?gdﬁﬁﬁfgﬁggBﬁa&??fc ‘5acid, propionic
acid, sorbic aduiablefytatenieageits inclugdes b areanat dmited tq, AzpthieRring, natural |y
and syt hejytlephbspteedidy afcrepiinea endisotraats, Mydidxyaeal Rli@édhidepr (2) salts

formed wh i t ] . t.. co | ither (i)
ropl aced BPay@flofesphdl SALIBRRR gerlalitl MBISER ank RRUP tisfedh | 1 Vet o
ion, or an al uMNMXeMBIFY Pseralqn is)Mehexsaikt es an organi ¢ base such as, for
exanpl e, ethanol am ne, 10di et hanol am ne, triethanol am ne, tronetham ne and
N- et hyl gl ucam ne. As used heref®n, a "subject", "individual" or
"patient” refers to any subject, particularly a human, for whomtherapy is
desired. As used herein, a "treatnment” or "treating" of a disease, disorder
or condition enconpasses alleviation of at |east one synptomthereof, a
reduction in 15the severity thereof, or the delay, prevention or inhibition
of the progression thereof. Treatnment 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

e S o, N oy v o




20onset of a disease, disorder or condition. Any concentration
range, percentage range or ratio range recited herein is to be understood

t o i ncl udwocoru®sgeBat i ons, percentages or ratios of anyPCmisgRero/oodxihi n t hat
range and fractions thereof, such as one tenth and one hundredth of an

i nteger, unless otherw se indicated. 25It should be understood that the
ternms "a" and "an" as used above and el sewhere herein refer to "one or
nore" of the enunerated conponents. It will be clear to one of ordinary
skill in the aSuitablatantirendosgensfinglide, diuhgid =ot limited dolespironelaptoneal unl ess

speci fi caldyprotbdhedihtiefisssterie sk fRredtNGerivativs thareof, @l middes at | east
one" are 3 ed Enterchangeabl y in this application. 30Throughout the

appl i cat i S€™®@Escri ptions of vari ous embodi nents use "conprising” |anguage,
however in sondnspemflary antisiopecaageais enboxddirent can al ternatively be

descried using, jthBle! MAPHAEES ineRAB! St 4P8 nBERARE B, biiaRiine, BampheRaA&t | Ng

of '. For iﬁhg urpci)s.es.of Hettfr énd.e@sta ding the present

t eachi ngs BHYNPLSAL ¢ 886‘:%? Sriyativesdnenear And (uigiires, P ot her wi se i ndi cat ed,
al | nunbers ex@uitablerigratalytic agérds jnghuslec but argewt bmited tp drenzoyi perexide, ot her

nuneri cal JuabHRScHE efed !Feéd?&nol?@@ﬁﬁlﬁﬂ, §aitd PRre et atings thafedf, tmdbe
fied | instances by the term "about." As used

under stood as be|n dified in a

her ei n, t%‘xf%?#heg‘?ﬁ‘s)t antially free" of a specified conponent refers to a
conposliot i on wi tSuitakledanstiaciudd but arsafimiled tepeaal tarcpine tarponentar, sisher
_ter{nrs] Useﬁhégbﬁid@ri@étﬁ?eggﬁ@rﬁgﬁgn& %iJ?l‘lﬁréiethb%ﬁbbY_ t he![ r }[Aﬁl | - knownt meani n?_s
inthe art. Prgcess, of Preparation one odi.men e _present invention
provi des a pro%égtéglﬁc?rnt'?‘?@ﬁ:f%‘?sLécgealbéfp?'@rp%ﬁ”ﬁtﬁg&gr’ﬁ'yidhogﬁélt%_e?mg Bni cron or

m cro enulahiavhexidinescatrihi@npedapussiodinen frictasapr salisiihergop islerivetivest i cal | y

active agepRérecf@in@mixffedinerdiesent in an anount of less than about 10% by
i 1. SCI anj ¢, sol vent t ant onent, conpri si ng

wei ght,_ an oil m.sci ble or a, surf 0

a hydrdphilic StitAEle S RsCeRNS (nCLB LR e 6t HBGSH @ 2HUAGEEEBEGEI 0% by

wei ght , aravohepzanees berotrizinohdisnctizets Lecarpiengi eigoxalts, 4) admni xi ng t he

phar maceutypadthylarfiid)¥ehReEadid, doybeRZord, deBHabtriodle \edaMisul®idnsulidie, m sci bl e
or gani ¢ sol vent ? d_surfact anﬁﬂjc onent tq for an, il,in water emulsion,
b) heat i nge“t’ﬁg@@'i quZRnMOéYPOS@ ?gg@ﬁ"?ﬁ’ ngqrglbyl(agiﬂr?%l age’ﬁlﬁase i nversi on

20' t enper anethglbehzylidene campbod, maxenanaroctahenzong detaondene, weter in oi |

enul sixQn, RatheLRihritEndtd Soptsalicyldte Obtyb@REG R, @NlisoheRLbV e xifease i nversi on
t enperaturge t.o rma s wat er (?rml sion, d) adding a

bmicron or mcrg oil in

second al i tR/EEM 'O)\(Aglef’esraﬂfg%e(f%?ﬁ]d?rﬁv@t'g%%e&q;na%q mixtoes '@W_FO n 25wat er
ermul sion, e) aduitabierapagsthetied andbanalpesicuipiude dbrtare notlinoitasi 10, i n wat er
enul si on WdnBogaiRé, ARBLAIAB! piStdifd AhdiBndlink dallcpEteCEalBURSTicol, A2ri0AtivEsCr O
enul si on Erosgl foan} 3%ccord| ng to an enbodi nent, the first aliquot of
wat er con% PE85 G UBRAEF % bout 40% by wei ght of the total water content
of the&ssubm cr Guitablerskir-coruiitioning agents instvdesbwiraraerblyoited fam and the second
al It quot OIhy\G%c%][rbcfrﬁ&%rér%ﬁﬁaﬁé%QHﬁic&%% ?&tyae!%fw_@erﬁ%?@é{ chBleaitrol Ofii- bR tlot ?I
wat er content of. the su cron_or. mcro oil _in er emyl si on osol foam
Sehccor di i BsRHRcE TEaRARs 115 preodbfaRe st ek TSl kbR REL o apout
10% t o abdamolm)millsyri-ghyicgtideso fvax testarst kaeswaxestersitm odasphsfiipidse submi cron or
mcro oil dapivamedtherdek dramidei@sterdstam and the second aliquot of water
conprises abo 90% t 0 about, 60% h ight of the t.otal. wat content of
the subm cron #(empé% nHFrlt%'opﬂ‘ W%Sr%@\ﬁﬁ?g’ﬁ%rﬁmﬁe?%sse@l 'alf%g'ﬂ)\é\%,&gc%rdi ng to
anot her erdissdntintfiats, antioxidantst salts hewsof glerivativas theigof iandgnixbvoes thesseft o about
35% of the total water content of the submicron or mcro oil in

Water Phase

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



5 water emnul sion aerosol foam and the second aliquot of water conprises
about 85%to about 65% of the total water content of the subm cron or mcro
oi I in waWwenrowmnIbssBon aer osol foam Accordi ng t o ECTHI2hEY000213

enbodi ment, the first aliquot of water conprises about 20%to about 30% of
the total water content of the subm cron or mcro oil in 10 water enul sion
aerosol foam and the second aliquot of water conprises about 80% to about
70% of the total water content of the submicron or micro oil in water

emul si on adnewBIrombakeRTdss th akput 5%y weight.t Incanoémyedibostimenttthe i r st

al i quot of wavet RrpreSemIat aBsutetTob by jgHef the total water content of the

subm cron or mcro oil in water enulsion aerosol foam and the second
aliquot of water conprises 15 about 75%of the total water content of the
submi cr on @i migeible organie selvent enul si on aerosol foam The presently

described procese Resetitdssicd ¥arh Qemrab@ia@ﬁ@&érﬁpriﬁ arflofl RYEcHIb oftftthid OW

surfactant_gubm cron or _mcro emnul .sion aerosol.foa ere a.congentrated

subni cron %?V‘?M%Or{?c'é'm?? §Pl8ﬁ"'§%t'°8r%(§%‘ar aoVEAgRHE |nst8ﬁn}|t ﬁgg?ﬁ’%tth%ﬂ?quot 200f

wat er) andmissiblutrgagigsetvent and ail eamprige: thetdiepheee ofitheaddnpasitioof wat er) to

ol 51 on. By |t cioag oot argein SRl e BResert I I CoRo Ron §Y B BffcRf o e

enul si on, fé%g aB?li‘tcﬁ}éﬁ%/ a@gﬁ@% Bgt"‘fe@?ofn QU Fg@pglmef}%epqlg@gﬁ{blq n the

conposi® i grgarc selypnt ip peesehtinsarbainourirfram ahpetr 396 40 aboutdis% phasightThe

di lution ShepofhReBmMboaEhd Bienfilild BRhatR! SNGtls Fradehianan Wniqmk 8t

subm cron Qr ro err.uhtm on. It is thought that the addition of the second
agut e RPERT

al i quot of _ ‘is at a tenperature substantially bel ow the phase
i nver si on t enp&ifaibieeporsbimiiing exempies afled rsiatihiecarganiosoivenisoname si on

struct ur e d@idoHolesIRAEROSHDIRMIGHM, dREYIGHAHHE dodbbyk&&debsngonposi tion to

i t | i d, | fact ant t .30 di t

brod rentods el el iou RS CRlE B RGBT ey HeoyiScEapcaol fSamein t he
wat er phasicalipl, igpsteaswimbedhol, daury THcahoteyistyl addohel edtyidecdnalsol vi ng t he
St bl b o geanel ey Ftanch (AOLY, aloDndifledioiibleh 8 bulsRiarte, BRBST
conposi ti 3@%@A%Sﬁgéaé§b”%@.ﬁ§ﬁﬁ<y; {aﬁ@%%é’éBﬁ'JuJC)&ﬁa'?'[%%@@&Fff%%ﬁegﬁ%Qt i ve agent
di ssol ved sthylssaanate, cefgsry! isonaaamnate cetyh betanpites cétylepamiate] cossl vent i s

dded 0. tdh e . hai ) ; . X ~Y
That i's, tcgggy“g onel f?%%"iédﬁegé?fﬁf%‘??ﬁg'?ﬁme?ta.’.p??' ?S”E;Sg’i‘*?'? Jed th the
wat er phasé OO% fehg'eé Tttt ?&'BH eaﬁ't'% hExYhsUPIRAST diS0RrRYbATIER SN or micro
enul si on. dmedy Inalatgs pietlPGed myrathq10\adintaite rdiiRPG-Benyistyd ether mdipdts; edhyy t hi s
oS 11 gt ol ST hery o e o RV AT 1 sui tabl
for appli %gﬁli”ﬁeﬁ( y{ Qﬁ?rﬁgﬁgﬁcgthﬁ XY'rSé%ﬁrP%gﬁﬁx\g%%a{ﬁ E@F%Cyg'gu%‘?rdi tion. The
conpogPt i Baxyldeqy stesrate, ispeatrdtearaie, tpoealylsteamytistpanale, asmiccgaleatai ni mal
resi due ofisophspys Itiyfistald) TS ros 8 paMitatd NE¥e Y1 iopehBRSaleOlsoftidaeyinod of

treating I i dj.sorder ndi ti.on, conprisi.n dninistering to
t he skin %ﬁgh%%ﬁ%ﬁ?&&b' a{a?e?,r%y r?&&?#%@a@%%}" 'H}‘lr'srérgt?e@?tylggg%unt of a
conposi t i §ipaseY steargieeclewterueatenclpywledte, pantaarpthotyl tesracapytede/saprateli sease,
di sorder @eneendhrityBtrhisostearte, | PPERh Sty ITRGYiroEBhate! Br_%p§|'éhél9 gﬂjcﬁﬁase’

di sorder itk i soriasis. 15Th resent jnvention also relates to
t he ug’g 0 fcta ﬁgﬁ]&gé} 'gg&?r?feoﬁEOpg_Len&e@%%}Ega%ﬁ%tgi Q{op}gbergtwgcarwﬂ%tgr SEPOh of a
medi canen®cRppatehethersesitahneas diegpralybithar, R4 eetyd ether RPG ol steargll t i on.

The pr eseather MRGLIAOBUH| stRert PPE-85 sfean e NPEGOS hjdregéhdled Bastki &, di sease,

di sor der > ! . ni.stering to I n, of at.l e requiring
such 20 t?%gfggﬂﬁﬁgﬁg @%ﬁﬁ@gmgﬁﬁﬁﬁfg8ﬁaﬁ%g§ﬁ%£éw¥96ﬁmﬁ$agﬂeaiQ@gent

i nvent i on!soalkyl acid, g8 igoplkvhaeid) Gapricianly, caiore atiid eapadic adids oochnug or
condi Bf onacitl kafieltid, oléibackl Rsaatic aBiaPRTIdelRf, imFistid8ciaCaitic dRgacea,
dernatitiﬁdngégﬂ&ﬁféﬁdﬂﬂgnﬁungal di sorders. According to an enbodi nent, the
skin di sease, “disorder or condition is acne. According to another

enbodi nent, the skin disease, disorder or condition is 25psoriasis.

In an enbodi ment, the present conpositions are used in conbination with a
sui tabl e addi ti onal pharnmaceutical do3age form The additional
pharmaceutical dosage formis adm nistered to a patient either prior to,
concomtantly with, or after the conpositions described herein. 30ln one
enbodi ment in this regard, the present conposition and the additional

phar maceuti cal dosage formare admnistered to a patient at the sanme tine.
In an alternative enbodi nent, one of the present conpositions and the
addi ti onal pharmaceuti cal dosage formis adm nistered in the norning and
the other is adm nistered in the evening. 35In another enbodi nent, the

. I r o o o - N o o o




According to an enbodi nent, the present conposition conprises a retinoid
and the oral pharnmaceutical dosage form conprises a pharmaceutically active
5agent sewechwd9bse®m t he group consi sting of an anti bi oPCE/AIR010/000213
contraceptive, a retinoid such as isotretioin, and a nutritional agent.
Furthernore, the foam conpositions of the present invention may be used
with other adjunct therapies and treatnents, such as pre-washing wth soaps
or cleansers. However, care is needed in this regard, since antibacterial
soaps and l0abrfesordingstosgrsembgdiment ¢ass eil misdikle oraanic solvpissslected The

fol I owi ng searA AR @r%u@rcenéi_bdi@éﬁ@%bg@pwaoﬁw&éﬁsmﬁpﬁmﬂs&a@mcﬁdé@aﬁai n and are
not to be C(?Q the present invention thereto. Al 15

str.eg as.I{ tin . .
per cent ageaé1 (faé)rﬂ'& &8P0n r{alyé’eﬂg‘?%ent by wei ght of the final delivery system
or formul ati on lppepambadingritethe adtmiseiblesugameseeats giisorippyl @dirats equal
Ll $1 o B oD e D B AT psent
pr opel | antSOrRfsHIo8 4 ahAMgUpE \f,{}on%au%ﬁ%to(%gg}/%%%&%ﬁ?iégf. e@r@?t%ﬂer zliZSen
( Cet ear et herti9dimenthe IDIGAts Mresentin abi ameurddronsabeitc3%aie abaut4®% by PA 5. 00
Tazar ot engy@gAQ In Ghbihef eMbodinfSHIYIE DHA B R8serlP@t a8 aimdunfbt ddue sHpBphydr at e
0,57 weight.
10
According to a further embodiment, the present compositions comprise a
second pharmaceutically acceptable active agent. In one embodiment, the
second active agent is solubilized in the water phase (i.e. the continuous phase).
This may be achieved by dissolving the second active agent in an aliquot of water
15 or an aliquot of a water miscible organic solvent, and subsequently solubilising the
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 b) - absentro ellant* Conponent %
w w BHT 0.10 Macrogol Cetostearyl Ether 12 (Ceteareth 12) 5.00 Light

M neral OVD 28100068680r bi ¢ Acid 0.40 DIPA 7.00 Tazarot eBETAUR0L0/0@218i ¢ Aci d
Anhydrous 0.03 Potassium Citrate Monohydrate 0.54 Deionized Water 78.83
Tot al

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



100. 000 *The fornul ati ons described in Tables 2a & 2b were di spensed as
a foamfollow ng the addition of approximately 7 to 8 granms of AP70
pr opel | anwopero/@e885gr ans of aerosol base. 730/ 2/ 1 (TablreTAdRo10@ooR1dNEN
Function %ww % w w BHT Antioxidant 0.100 0.093 WMacrogol Cetostearyl
Et her 12 Ceteareth 12 Surfactant 5.000 4.635 Light Mneral Gl G1 6.000
5.562 Sorbic Acid Preservative 0.150 0.139 Potassium Sorbate Preservative
0.200 0.185 Diisopropyl adipate Organic Sol vent 5.000

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



4. 635 Tazarotene Active ingredient 0.100 0.093 GCtric Acid Anhydrous
Buffer 0.037 0.034 PotassiumCitrate Monohydrate Buffer 0.103 0.096

Dei oni zedWoaDEYIG¥Ber 83. 310 77.228 Propel l ant AP70 ( pPOpaEilmiodpe &

i sobut ane) Propellant - 7.300 Total 100.000 100.000 WO

2010/ 096868PCT/ AU2010/ 000213 8FW260-02 (Tabl e 2d) Conponent Function % w w
% W w

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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BHT Anti oxi dant 0.100 0.093 WMacrogol Cetostearyl Ether 12 (Ceteareth 12)
Surfactant 5.000 4.648 Light Mneral Gl GOl 6.000 5.578 Sorbic Acid

Preser vatW0gop/26%80. 139 Pot assi um Sor bat e Preservati v&Cl/A13010000236

Di i sopropyl adipate Organic Sol vent 5.000 4.648 Tazarotene Active |
ngredient 0.100 0.093 CGCtric Acid Anhydrous Buffer 0.037

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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0.034 Potassium G trate Monohydrate Buffer 0.103 0.096 Deionized \Water
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5 t ase re n n batch vessel
o o Ay el b aBRs 5 AR GRS 8RSt B [ SalEcmad o
vessel . Commmaratidiy m@t@nlnﬂgeemumﬂ'@tparentwgmp@und ismeithem¢arepiacaddyt e phase
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inon e SRR Ao 0B saBe R e b BATRE, SRR by o~ acd

anmbi ent0 t eligibpaclaminepiiiatkanplaninentromdthantine asd Namathylglugaminat e. Stir unti |

uni form Mai nt aisnudeattefeina Zrbiet? Crindividual” 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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156. Test pH of the aerosol base. 7. Adjust pHto a range of 4.70 to 5.50
with I N potassi um hydroxi de solution or with 10%citric acid solution. 8.
Adj ust t OWOQOMORHR6R dei oni zed water (to account for evaBeTaxlti20W/0fpx1dr

| oss). 20The abovenenti oned procedure is represented in schematic formin

Figure I. Alternative procedure - aerosol base production (8FW260-02):
At anbi ent tenperature, dissolve tazarotene in diisopropyl adipate in a
si de 25vessel, while stirring. Add m neral oil and BHT to the side

vessel , wispeeifisationranagelaints, bre focbeswiderstood as bhingogedifieds in all instances At
anbi ent t §yRRE drk] ‘@poadd deioni zed water (about 28.8% of total water

content of "aerqso se), citric, acid ot,assiumcitrate to a main batch
vessel. 30un | SdiseR g JhE e isLbeRRR TR, SLAPRuley ARt Yad

Add pot assefers o barnpositiort with fess ihdraaledut é6 skthe spktified somponert. unti |t he
pot assisum sor bgjiger t8rrhdilsdy e ré§tendo W(?ef{fﬁgsciy: tgel*r W%ll%%/fn”t s of the

mai n batch vessel and gdd the contents 0 e vessel (tazarotene,
DI PA, mi néP&ANHS mg’fﬁ%a&-rr) to the main batch 35vessel, followed by addition
of sorbic acid and ceteareth-12. Commence heating and conti nue heating
until the phasg didrepsblen tenperature is reached i.e. where the oil in

wat er ermul sion inverts to a ter in oil  emulsion Epgs mez%sured by

conductivity of O7SERPOHIHEIL AR PEHPENt TNENANIYEVILRS 8EpcsssSTenber ature is in
t he rdAge podpaasiiart of0it in vedieusubBliCton or micro em@sioh aehesaifoam bat ch vessel to
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AerosdP Fill i ng and Cri npi ng The aerosol base is filled into

sui t abl e al um a) um admidy the phomnacautically dctiad bgemab Viest adigeotiaisetéred, vacuum
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I ngredi ent Funct i on®bAYWRCFPPUSOct i ve phase  Dii sopropyl adi pate
b) heating the oil in water emulsion of step (a) to a phase inversion

20 temperature wherein the oil in water emulsion forms a water in oil
emuision,
c) cooling the water in oil emulsion to below the phase inversion
temperature to form a submicron or micro oil in water emulsion,
d) adding a second aliquot of water to cool the submicron or micro oil in
25 water emulsion,
e) actuating a sample of the submicron or micro oil in water emulsion
with a propellant to form an oil in water submicron or micro emulsion
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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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.

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.

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.

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
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
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.

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.

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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start stirringFurthgimose, thlaéoamrqomms@nipes pﬁtheemewtﬁm@nﬁmnwydad weegir ts from
an oi | in Wit Gthef LSt Merhpied andt@atrhdntS! duchiad srbQtshiith @itlf 864 Rssondi ng
decrease in the 25conductivity is %bs%%ed. @ \Vhen the t.epgerature reaches
appr oxi natc_éﬁip%@c PP e P n%ﬁﬂ? cOmie e’ 4%%%%3! aRt5r8t Sqaps a_@gntents of
t he mdiOn rebgasie yeapsghaymcteasadiritatinni ng stirring. 10. At approxi mately 70C

the m xture inverts froma water in oil emulsion to an 30 oil in water
emul si on ﬁ] rsr espondi ng increase in the conductivity is observed. The
appear anc i xture al so changes from opaque to translucent. 11. At

this tenperat uog folesving examples aresillugirativars prafemed esfodinmentSberitd wat er
phase (It eRal} noffo FETEBRAUCH EMBTITHIHE ,préfa]éénft ﬁﬁeﬁﬁérﬂth!@}r%ﬁb.”gxllvessel and

35conti_nue stirring. he temperaturée of 't ture , decrease to

ooy ol herGPrise e baSed G R bt BonciaRt ke 8ad daiveniSelepnate.
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

Monohydrate 0.57
Deionized Water 82.80
Total - 100.000. _
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12. Wiile stirring the mxture, continue cooling until the tenperature
range decreases to approximately 25C to 30C. 13. Prepare the Second active
phase by wodbrgpsedpyl ene gl ycol (Item 11) and cal ci pot PCER@2(10t0000132) to a
smal | m xing vessel and mx until calcipotriene 5has dissolved. 14.

Transfer the Second active phase (lItens 11 and 12) to the main m xing
vessel and stir until the mxture is uniform Finished product: 101. Add
Aerosol base (Itens Ito 12) to an enpty aerosol container. 2. Secure an

aer osol valopes/sriTable 26) aebsalpropeligat’ner. 3. Add Propellant (Item 13) to

the aerosol container | cdmobfiintt he aerosol contpingiyto confirmthat there
Is no | eakage. 5. PI af actuator—onto theaerosql vative. 15 6. Shake the
aerosol container pripr tiBdl spensing at room t e. Table 4
Submi cron / mcro enul si onvheragol-CetostadamiZerien phothate (19 plus 20
tretinoin (0.05% Item | Nof LSRRt T O %W W 5fPrst 4ctive phase 1
) . : gtearef oI I : . :

Di i sopropyl adipate O Sorvent 10,7 000—2—TretimormActi ve i ngredi ent
0. 050 Hydr ocar bo er | oxi de )0

Sorbic Acid 0.40

DIPA 7.00

Tazarotene 0.10

Citric Acid Anhydrous 0.03

. ot

Potassium Citrate 0.54

Monohydrate

Deionized Water 78.83

Total - 1.100.000

*The formulations described in Tables 2a & 2b were dispensed as a foam

following the addition of approximately 7 to 8 grams of AP70 propellant per 100
5 grams of aerosol base.

730/2/1 (Table 2¢)
Component Function % wiw | % wiw
BHT Antioxidant | 0.100 0.093
Macrogol Cetostearyl Ether
12 (Ceteareth 12)

Surfactant 5.000 4.635

Light Mineral Qil Qil 6.000 5.562
Sorbic Acid Preservative | 0.150 0.139
Potassium Sorbate Preservative | 0.200 0.185
.. . Organic
D 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 & isobutane)

Total . © | 100.000 | 100.000
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4 Macrogol Cetostearyl Ether 12 (Ceteareth 12) Surfactant 5.000 5 M neral
oil (light) Hydrocarbon 6. 000 First water phase 6 Water (deionized)
Aqueous SWHDe098888000 7 Anhydrous citric acid Buffer 0OPO3AU20¥0/000213

2010/ 096868PCT/ A112010/ 000213 8 Potassium citrate nonohydrate Buffer 0.103
Second wat er phase 9 Water (deionized) Aqueous sol vent

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
5 Example 1

Method of preparing submicron / micro emulsion foam formulation — tazarotene

Procedure: aerosol base production (730/2/1):
Phase 1 (Oil phase): BHT, ceteareth-12, mineral oil and sorbic acid

10 Phase 2 (Active phase): tazarotene dissolved in diisopropyl adipate (DIPA)
Phase 3 (Buffer phase): deionized water (about 22.8% of the total water
content of aerosol base), citric acid, potassium
citrate and potassium sorbate
Phase 4 (Water phase): deionized water (about 77.2% of the total water
15 content of aerosol base)
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32. 960 Second active phase 10 Water (deionized) Aqueous sol vent
20. 000 11 dindanyci n phosphate (80% active) Active ingredient 1.250
PreservatWoeoppress 12 Propyl ene glycol 2.000 13 BenzyPCRIAAEHW000233500
Total 100.000

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
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Fi ni shed product Itens Ingredient Function %W w Ito 13 Aerosol base
Concentrate 91.1 14 Hydrocarbon propellant AP70 Propellant 8. 9 Totall,
100. 0 BNOpIY/@6B8Met hod of preparing subm cron / m cr 8CEMU2810G0F1am
formul ation - clindanycin phosphate (1% plus tretinoin (0.05% Aerosol
base: 1.Add BHT (ltem 3), ceteareth-12 (Item4) and mneral oil (ltem5) to
10t he main m xi ng vessel. WD 2010/ 096868PCT/ AU2010/ 000213 2. Prepare the
First active phase by adding (Item1l) and tretinoin (Item?2) to a small

m xi ng vessnalilsiandasrimeasuredbydiandottinvityl or vduallahbertadioR). r Ee ploidseve phase

sol ution I t e Nto a separate

m Xi ng Vesg\técf?‘%n%rﬁﬁgra&? ﬂé’mﬁ?gﬁpmﬁgo&?@?wt 56 z’g tem6). 5. Start
stirring Fi rstw&e ﬂgsb@ chYessalio elfyersign;t ?‘Frla&ﬁa?) and

pot assi um(eppnoalrmtaiwﬁef‘@moefaelh(atet then fB)matmnveftaaroildn tvatensubmicron dinsisol ved.
106. Add Fidmisigat er phase (ltems 6 to 8) to the main mxing vessel. 7. I
Wil e nonitori duct|V|t of .th mai n.m xi ng vesse
(Itens 1 to 8) % etHE'%t ROREratye qeéora W3 eﬁkl’i‘%@@@é ng Rl YR8E: stirring.
8. As t he qoakgdchaenceoclibasepaCestinuestining amemaintaintsain batohareseellati n wat er
15enul si onyrb@ndros enptd oi | emul sion and a correspondi ng decrease in the
conductivity i e fter the xturel I froman ojil in

wat er enul s?/on%teSPtie\HgF%?d ?&Ju S REAFSSPYAC §tr359%8g¥$9 ﬁ WER S| ow
cool i Ng ofdeidrizesomatentosacsbunhier audporative watevessel whi | e nmai nt ai ni ng
stirring.

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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2010. Wth cooling, the m xture inverts froma water in oil enulsion back to
an oil in water enul sion and a correspondi ng increase in the conductivity

i s obserwe0.20leesmppear ance of the m xture al so changesPCTat20pa0083t O
translucent. 11. At this tenperature, when the m xture is translucent, add
t he Second 25water phase (Item 9), at anbient tenperature, to the main

m xi ng vessel and continue stirring. The tenperature of the mxture wll
decrease following the addition of the Second water phase. 12. Wile
stirring tTable® xture, continue cooling until the tenperature range

decr eases d,g,iiap ﬁ%hﬂ@ﬁ&%muﬁ&m ?&a.ﬁQ@azaﬁr@i&eﬂfoemf Blushaidipetisheact i ve phase
by addi ng water and cl i1 ndanyci n phosphate (Item 11) to a small

m Xi ng ved@O05%d nix until cli ndanmyci n phosphat e has di ssol ved.

14. Transfer the Second active phase (Itens 10 and 11) to the main m xing
vessel ang Stirjuntif,. the mxture 1s U ’rorm 3515. Prepafg Pregervative
phase by g;mﬂi‘n 1uediette ol veol ('*m.;LnF She—benzy pu. '\!%..u.—{#im 13) to
a small m xi ng yEssEActisaghasex unti | uni form WO

2010/ 096868PCT/ S‘Hgﬁar%ﬁ%%?p]a%e 16. Tr ansf@@aht@sd?\yﬁer vati ve gopase (litens 12

and 13) tjo—tthe—marn nT X Ng vesSeEl StTTr gnti i tThe mMXture s unilf orm
Fi ni shed |@& oduct TaBArolA® Aer osol haqg‘ (A@N&én redie . Lr 0sol

contai ner|. 2. Sgecure an aerosol valve jonto the aerosol cSnt ainer. 3. Add

Propel [ ant (Tt et é) Cm tnr_]ql g%rsgsorcont alner. 4. Test the aerosol
i fe—t+s 1o

cont ai ner—te—<et Heakage 5 Ptace g actuaton onto

the aerosd val VBHTI06. Shake the aerasoAntioxiant ner prior [Os1G% spending at
room t enper at ur MaEP@gd‘(QfeEBﬂt@érleEtﬁedeSCH bed in tables 5(to 9 are flurther

el o oo lideae | OGRIERaR 2L s L 2] SRk > SUOT Sl 8o 01 81,

ot ZTar—ot Tt I PTOP Hofrate (U. U 9 Item
| ngr edi ent5 Funct i\bmer%w{/\(h Fﬁ)rst active bY@r@éaernD 150 p ®RA0 ad i pate
Organi ¢ s vent | Fof@herol Antioxidant 0.002

First water phase

7 Water (deionized) Aqueous solvent 19.000
8 EDTA, Naz Buffer 0.060
E Disodium phosphate Buffer 0.080

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

Finished product

ltems | Ingredient Function Y%wiw
110 12 | Aerosol base Concentrate : 92.7
13 Hydrocarbon propellant AP70 ngel!ant . 7.3

| Total * - 11000
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2 Tazarotene Active ingredient 0.100 Hydrocarbon oil phase 3 BHT

Ant i oxi dant 0.100 4 Macrogol Cetostearyl Ether 12 (Ceteareth 12) Surfactant
5.000 5 Mvoenwl0vessB (1 ight) Hydrocarbon Preservative 2. @00/A22000&130r bi ¢
acid 7 Petrol at um Hydrocarbon 2. 000 First water phase 8 Water

(dei oni zed) Aqueous solvent 22.030 9 Anhydrous citric acid Buffer 0.040

Example 2

Method of preparing submicron / micro emulsion foam —
5 tazarotene (0.1%) plus calcipotriene (0.005%)

Aerosol base:

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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10 Potassiumcitrate mo nohyd rate Buffer 0.100 11 Potassiumso rb ate
Preservative 0.270 Second wat er phase 12 Water (deionized) Agueous
sol vent 580200/09880ond active phase 13 Propyl ene gl ycolrCDagamionosxBvent
10. 000 14 d obetasol propionate Active ingredient 0.050 Total '100.000
Fi ni shed product Itens Ingredient Function %W w

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
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1 to 14 Aerosol base Concentrate 92.7 15 Hydrocarbon propell ant AP70
Propellant 7.3 Total 100,0 Table 6 Submcron / mcro enulsion foam -
Vitam n D80(20100284681 t em | ngredi ent Function %W w Acti veCphdze10/000213

Dii sopropyl adipate Vitamn D3 Organic solvent Active ingredient 2.000
0.020 2 Hydr ocar bon oil phase

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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3 Macrogol Cetostearyl Ether 12 (Ceteareth 12) Surfactant 3.000 4 M neral

oil (light) Gl 3.000 5 Tocopherol Antioxidant 0.002 First water phase
6 Water (WOI201WP6e%63 Aqueous sol vent 10.000 7 Citric aci @CB#R2810/0§083 8
Potassiumcitrate Buffer g.s. Second wat er phase 9

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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Wat er (deionized) Aqueous solvent to 100.000 10 Methyl paraben Preservative
g.s. Total, - 100.000 Finished product Itens Ingredient Function %W w 1
to 10 AerweabidmmssssConcentrate 92.7 11 Hydrocarbon propeCiratowRni213
Propellant 7.3 Total 100.0 Table 7 Submcron / mcro enul sion foam -
Salicylic acid (2% Item Ingredient Function

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%)
Item 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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%v w Active phase 1 Diisopropyl adipate Organic solvent 9.000 2 Salicylic
acid Active ingredient 2.000 Hydrocarbon oil phase 3 Macrogol Cetostearyl
Et her 12 wOebwzveteh 12) Surfactant 6.000 4 M neral oil @Cirghtpromod218: 000
First water phase 5 Water (deionized) Aqueous solvent 26.000 6 Citric acid
Buffer q.s. 7 Potassiumcitrate Buffer g.s.

Second water phase

12 Water (deionized) Aqueous 53.110
solvent
Second active phase
5 13 Propylene glycol Organic solvent | 10.000
14 Clobetasol propionate Active 0.050

ingredient

| Total . [1100.000
Finished product
10 Items | Ingredient Function Y%owlw
1to Aerosol base Concentrate 92.7
14
15 Hydrocarbon propellant Propellant 7.3
AP70
15 T
Total 100.0
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Second wat er phase
al cohol

Preservative q.s.
| ngr edi erVOROHEWp8/8 9%/ w 1 to 9 Aer osol

8 Water (deionized) Aqueous solvent to 100.000 9 Benzyl
Fi ni shed product
base Concent r at @CIRAUZ000213

Tot al

106: 000

Hydr ocar bon propell ant AP70 Propellant 7.3

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 g.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 100.0

34

ltens



Total 1020 Table 8 Subm cron / mcro enulsion foam- Adapal ene 0.1% |ltem
| ngredi ent Function %W w Active phase 1 Diisoropyl adipate Organic

sol vent 3¥0Q01098%$8pal ene Active ingredient 0.100 Hydr 8€aAIBMIEI0D21phase

3 BHT Anti oxidant 0.100 4 Macrogol Cetostearyl Ether 20 (Ceteareth 20)
Surfactant 3.000 5 Mneral oil (light) Gl 4.000

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

35



First water phase 6 Water (deionized) Aqueous solvent 15.000 7 Citric acid
Buffer q.s. 8 Potassiumcitrate Buffer q.s. Second wat er phase 9

Wat er (dewonomadssedqueous sol vent to 100. 000 10 Benzyl actahmbiooexervative
g.s. Total 100000i

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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Fi ni shed product Itens Ingredient Function Wowfw 1 to 9 Aerosol base
Concentrate 92.7 10 Hydrocarbon propellant AP70 Propellant 7.3 Total

100. 0 TawbeoBy/oo&keBrmi cron / micro enul sion foam - cl obertasaluzpromodnsat e
(0.05% ItemIngredient Function %V w Active phase 1 Diisopropyl adipate
Organi c solvent 5.00 2 C obetasol propionate Active ingredient 0.05

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.
“j’uotvalg.;f 10000
Finished product

ltems | Ingredient Function Yow/W

1to Aerosol base Concentrate 927

10

11 Hydrocarbon propellant Propellant 7.3
AP70
Total 100.0°




Hydr ocarbon oil phase 3 Macrogol Cetostearyl Ether 20 (Ceteareth 20)
Surfactant 5.00 4 Mneral oil (light) G| 5.00 5 BHT Antioxidant 0.10
First watWp 2pHA9e8686 Water (dei onized) Water 20.00 7 C PETAWGI0DIBRUBT er
g.s. 8 Potassiumcitrate Buffer q.s. Second wat er phase

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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9 Water (deionized) Water to 100% 10 Met hyl paraben Preservative (@.s.

Tot al .

100. 00 Finished product |Itens Ingredient Function ciew w1

to 10 Aerosol base Concentrate 92.7 11 Hydrocarbon propell ant AP70
Propellant 7.3 Total 100.0 Exanple 4

CLAIMS
What is claimed is:

1. An oil in water emulsion aerosol foam composition comprising an oil phase and a
water phase, said composition comprising:

1) tazarotene,

i1) water in an amount from 65% to 90% by weight,

1i1) an oil present in an amount of less than 10% by weight,

tv)  an oil miscible organic solvent,

v) a surfactant component comprising a hydrophilic surfactant, in an amount from
0.1% to 10% by weight, and

vi) a propellant; and

wherein the tazarotene is solubilized in the oil phase of the composition, and wherein the
particle size of the oil phase is less than 1000 nm.

2. The aerosol foam composition according to claim 1, further comprising a
corticosteroid.

3. The aerosol foam composition according to claim 1, further comprising a vitamin
D analogue.

4. The aerosol foam composition according to any one of claims 1 to 3, wherein the
composition comprises water in an amount from 70% to 85% by weight.

5. The aerosol foam composition according to any one of claims 1 to 4, 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.

6. The aerosol foam composition according to claim 5, wherein the oil is mineral oil.

7. The aerosol foam composition according to any one of claims 1 to 6, wherein the
oil is present in an amount from 1% to 9% by weight.

8. The aerosol foam composition according to claim 7, wherein the oil is present in an
amount from 3% to 8% by weight.
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Skin Penetration Study A skin penetration study was perforned,
conparing the topical delivery of 5 the tazarotene submicron / mcro
emul si on foam (base) fornul ati ons of Exanples 2a and 2b to TAZORACTm
cream and gel forrmulations using in-vitro skin distribution assays.
Split-thickness skin (-0.50 mm) sections were nmounted in flowthrough
di ffusi ong cel | : | ed i Rl-te dos f .
15. 63 ol e on S vek anapdi focBRithe e o of QbR FRSE Wlgrn e
tissues vt Buschle opganis splvephiy salested fremptbe mrenp(consisting ofdiisopyqpyl adipate,
washed, tigpgopil’ mPESHie, dRE1 SRIdesanbD ' ) Safti ' i
distri butt;%ﬁ é‘i itngi?ar ot eng wi t hi n'ot tﬁgdg%bﬁg{crrz ?ﬁﬁ’éﬂﬂn@g@r@ﬁaﬁgswxmes
were quantffPed by LC/MS/MS with a 50 pg/nL LOQ 15As shown in
Figures 2 and 3, the skin penetration of the tazarotene foam (base)
formul ati s iThe fLoRPIEHRN BbripeiGor il i &4 ifhst i
commercial_gconparators (i.e., EI)' O?Agércgcg%grﬂn%;%@ Z%;Hg: .dghgr%phﬁeg’gm&%em the
Conpat i biﬁufr?’{}tggtfcomﬁ'&ttcﬁﬁ’c@sﬁ% draphific etpwylated fattymleohebethesr at ed
stability study (using HPLC) was conducted at 50C to neasure the
conpati billi.ty THe hé&dsdlofaRe c¥nbisiigh 'a_@éb?dﬁ%rﬂ(oagltaﬁﬁ‘tﬁ}, Wh&bth e4sugﬂgta§t
show t hat_t azar gt ene was r@ﬁ%ﬁablﬁelqa drophilic_ethoxylated
fatty al CORBIPPIEFWIISEY, At lic ethopylaied datty gloohel ethemand # substaptidly
to vari oused pplghef lippphilicfsadhamits. Exanpl e 6 30 Measurenent of
particle size distribution The particle size distribution of
the oil phase f the Su mcron / mcro emyl sions_ (aerosol foam base)
of the présent TFEFET 0O sCIRRESHTO8Y aﬁ@%gatolvﬂﬁ\}@r AOMBEs t1ds swheein the
2000 i nsthydmphilic Eihguyleted fattlyusitslRll eghdérhB RAEEE QNS itES gl bhidiingNof

of the oi eferre ormul gtion (73Q/2/[1), e an
35parti clscltaeag%@_gﬁi/\géar%h 7C%ﬁ{;’"re hétce%eﬁ"éh@lff&ér.e%‘"ﬁn%fe?@ -égfﬁﬁeaﬁbm,
nm . CLAewBrefindi, i ectedrethrddd icstearbthd®s5,0i detéanethdler cetearethi-I) awfeafs-32,
f oam co [ C i §i 1 O 3% k t ase jd
composi { | oaeretlsn ARG S, B o0 Ay RS0 Dy 2 P 18" B0t e
65% t 0 90 Hrshiednaureil-23, ngnoxsinol-Br @letbrit0, pletlaR0,amd umiktueds therssf. t han
10% by weight, iv) an oil mscible organic solvent, v) a surfactant

conponent;3coNpPiHeS) r Jkeds €S C gk nt,from0, 1%
to 10% by uerght R b G DR AR L S
i s sol ubisthoxytqdfaity aleghol effivadsecesarethd 2conposi ti on, and wherein the
particle size of the oil phase is |ess than 1000 nut. 2. The aerosol

f oam conpa@si t iToR ' ' ri.sin .
corticosteroid. 3a%ﬁ'ﬁr efé)lgfe??_%s ﬂ‘%?ﬁ%%rﬁ%’?;ﬁ}’{]‘ﬁ gr?%ggggiragflsngo ? & 13- hergin
further agtaRbCOMRANEAlH Rreseniia ko gmeuntAfronm i g et Syiwegitm
conposition according to any one of clains 1 to 3, wherein the
conposi tijgn COopRr 4 F o : . % t % i .

5. The aerosol foam&?(l)vn%%gi {t:(% nd%glcoglg?%@%dlﬁé gg]a(zn%{?or%g’ %‘?w% %idﬁ S%Q%%ant
4, wher ei*AMPAREN 1S Presentis aameynf from 2% do §Ydpweighsi sti ng of azul ene,

chamazul ene, isoparaffin, linear alpha olefins,
cycl ohexhisdenetiRbRoY folBtaRGsitidh d658a 5d e %’ﬂnné%/l?égﬂgﬁé%ggin the

ei cosane, isQdodecane, | SOEIF}@OS&I’IE, I soﬁ%%g cane, ‘%i
nmi neral SFIPCUFHCIMPFIRCS gxe o anyelhpdrgeatbemproppiéants| at um  squal ane,
squal ene, tetradecene, and m xtures thereof. 6. The aerosol foam

conposi tifen aeGOkidiN@atePefbR] ' it cobrorHASh Ak Sldse and :
The aer osol tagam ILc Q rrpgsi ?I?Q%i(}?c%{)?sg?%aﬁi %blgéb?ltg}ﬁl eco(lr)[fp rfcﬂn% arlrls(lll Blga(?e éng a
wher ei n PRET §NPSE; g perapeptigncomprisiagint from 1% to 9% by weight. 8.

The aerogpl f eamot@eposition according to claim?7, wherein the oil is
present b an ATRYDL, L1901 0, 8% B! gty

iii)  an oil present in an amount from 3% to 8% by weight;

iv)  an oil miscible organic solvent;
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9. The aerosol foam conposition according to any one of clains 1 to
8, wherein the oil mscible organic solvent is selected fromthe
group consisting of diisopropyl adipate, isopropyl nyristate, octyl
dodecanol and caprylic / capric triglyceride, and m xtures thereof

10. The r os t Qe
5, wher e\ g po Serpant SRR R Il i CREERGL R i ol o s
et hoxyl at R ngWIgélF:@é‘ Aol et her. 11. The aerosol foam conposition
accor di ngvij o Cd]@}dmgh&,on aft; k¢ surfactant conponent conprises a
hydr oph| lic et gﬁx | at ed fattﬁ f\l cohol et her and is substantially

free, or YPSEMJRe fazprofsme s sollbifipetindhe oil phase afffhe sampesition, gahwherein the
Conposi tlpamcaieme df thg oflphededis tesd tha@d 1080 nmvher ei n the hydrophilic

et hoxyl ated fatty al cohol ether is selected fromthe group consisting
of steareth-10, steareth-20, ceteareth-6, ceteareth-10, ceteareth-12,
cet ear et 815, et user of e 20mpostiearsetdrd@l, tocahgaomet Bf 2Bims et @ar Bt Mo he

[ aur ot e g REE R hent B 18/ Rl S SRR G Aows PO G,

| auret h-22, laureth-23, nonoxynol-9, oleth-10, ol eth-20, and m xtures
t her eof . 1913 ATh8rR8ds089 lihd i : l.ajm 1 .

wherein the hly{:l ﬁ phi |SI c. et hgx I at gg%?aaint@p llﬁ%ﬁ Bﬁh&f?n%ra}nﬂo %mulsmn
cet ear et H¥5° CWS&%&@W%%W; watsn imee emeinigiiom &Yy twAe%

of clai rrﬂ)ytmght;m&is ré&ﬁﬁf fiaf iﬂa,a tswlte@%ﬁm%%w t
an armunt { L l%ﬁo%% I ¥ " The a%rosolgﬂoiladm&(l:g{&g[glénbr ic

accor di ng ait&nt %eﬂlg’t:%p%’ﬂ& advdmphdngsiastant ns amp eEvEnt ffpm
an anount0. F%Mﬂ&‘%&yowﬁghtbmldmep@béllant lthe prldessaefm@sidingf oam conposi ti on

accordi ngyto rein the. p | ant

conpri se%)one%gguﬂﬂg ﬂ?%ta%lr'%‘éegﬁ’b%ﬁr%rai}ﬂg?t nyaer, oily Oﬂmsgﬁe qrReRig sevent
enul si on aa@ﬁ'éf§iﬂtalﬁ6am1pwmpusfohnmn otldnmprateicnyldon,0i | phase and a water
phase, sajd c ) t ene; water in
Bount o 70 BieoB) iR MRC ki of BERICHY T amikd iYeisionasBptputre
from 3% t m%%mg’rﬁterqmqlszanf@msarwatenmloelmrgann,c solvent; v) a
amount frg nfl‘z’cfﬁ?@‘“"%“é}“’ S h Sl Y RO U pralt Rl o o
and wher P! 1ﬂ3vafe5 et é‘ﬁ’eo“glcé‘b?f%lﬂoﬂzed in the oil phase of the
conposi t idpn, addinghﬁl%%ﬁdhﬂl@u&aéi Wate t51 08l Me bilGin AhateP BdRGiclon Jneﬁﬁcro
t han 100Q i he use of a conposition according to any one of
claims 116 ic]n 1"1% t he manufacture of a nedi canent for the treatnent

of a ski ®B) di secsetingliassmtée ofr the ositliih i Witer 38brAicRin0 e SBicfPerulifon with a
pr epar at i [ bm cron or enul si gn aer osol
f oam cong%egéngggfég@n%{réhs?ﬁgﬁ rsj%pggrgagr n\’\ﬁf’@@”ﬁ%o‘hfi‘?r% fr om 65%

to 90% by weight, an oil present in an amunt of l|ess than 10% by

wei ght, ap. 0|I1~5np§5d V- ant co ent
conpri si ﬁ" a hhql)r opﬁlggl ?Cccgfs(ge?g C%n @nk&glﬁ?eém%\@%% ?gﬂ%“% 0?))”{& LS
wei ght , g © %Qédm waight of e iptal cuater eantgnticfithg subrajcrerdor xiierg dninesion
t azar ot eagpsdl fhdni Ghd el s@é&fd &Eu&‘@éf%ateﬂo rf§5§ ‘])(f‘% %&5(@ %Pfq.{r%gtﬁ}' (ﬁ’the total

onent .to for m

sol vent an surtf f?}FFtW;
b) heati K"t (E"EF° o r"%ﬁﬁ%‘?"@ﬁ“ﬁ‘ﬂﬂ@l%ﬁﬁ“@éfo% a phase |nver si on

tenperature wherein the oil in water enulsion forns a water in oil
emul sion, <c¢) cooling the water in oil enulsion to bel ow the phase
inversion tenperature to forman oil in water submcron or mcro

enul sion, d) adding a second aliquot of water to cool the oil in
wat er submicron or mcro emulsion, and e) actuating a sanple of the
oil in water subm cron or micro enmulsion with a propellant to form an
oil in water subm cron or mcro emul sion aerosol foam 20.The process

according to claim19, wherein the first aliquot of water conprises
10% to 40% by wei ght of the total water content of the subm cron or
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