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WO 2004/105702 PCT/11IS2004/016733 FOAMABLE

PHARMACEUTICAL COMPOSITIONS AND METHODS FOR TREATlNG

A DISORDER BACKGROUND OF THE INVENTION 5 Field of Invention
WEHWHIESERt inventive subject matter relates to novel foamabte efiesiyors7s;

systems. The present inventive subject matter further relates to

pharmaceutlcag1§M|%§ﬂgéggaﬁé fox &%té%%l%a disease,

- disorder, or condition usi he present
inventive subjettmalerfitReIBIFAREAE G hHJRES .5:.‘_-:_54;' g and
‘methods for delivering a foamable pharmaceutical composmon While
these foamable drugB gg (%ﬁ%stemsT may, be utilized for administration -

of a wide 15 variety t a wide variety of
~ diseases, disorders, or conditions, the inventive foamable drug delivery

1. systemes arepagtiglarly Yseful for treating diseases affecting mammalian

- skin and mucous membranes by application or instillation of a

phatmacetfticaiy acttVsaentthat et RHifyI20 tire appekaanee, to  novel |

- foametabolidorfuactiongksiaie, . pemﬁeab&lé)éeﬁedégwﬁ?étbv%f alMINGt matter

suRrganisy, 2, Background Foamable dasage forms are known in the art
generally as 25 suitable For topical: ap%lca?lo%ciojrﬁéﬁﬁﬁalgnﬁoﬂfé'\}ﬁds for
Eraghiidare firfiferIthovit agrdieslatir dosage. foramthat donetexhiniten t i ve

de great-gealefsiability -heam.stability E%@%t@g?egy@%@g&‘ f rther

relalq;stabletsyst mﬁ glnc the 30 total surface area in a foam is large, there |
iS a considerab ot SHFARE efdrly Iﬁ?ééﬁ?ﬂSAc%é?dlﬁ@%lﬁErmq a

foaqurake @étwen@fg@ntls:aécessawaommimeve why Teasoraklerdeatee of arug.

aesi3ally sodhedoameaniastlora easopable amount ot e, Good |

emulsifying agents are, in general, also good Fbamln
variety of drugs to epithelial tissues to treat a wxde variety of

'dlseases, dlsorders, or conditions, the inventive foamable drug

dellvery systems are particularly ugseful for treatlng dlseases

affectlng mammalian skin and mucous membranes by application or

e 1nst111atlon of a pharmaceutlcally active ‘agent that can modify
20. _the eppearance,.metabollc or functional state,‘permeablllty.

aedfer_health_of_a living organism.

._2. -Background

Foamable dosage forms are known in the art generaliy as:

sultable for toplcal appllcatlon to mammals However, foams are

: further known as a volatlle dosage form that do not exhibit a -

‘great deal of stability.

Foam stabillty

Foams’ are thermodynamlcally unstable systems . 8ince the

total surface area in a foam is 1arge there 1s a’ conslderable

©amount of surface energy present Accordlngly, a surface actlve

'_agent is necessary to achleve any reasonable degree of Stﬁblllﬁy.

“'so the foam can last for a reasonable amount of time.

' Good emu151fy1ng agents are,.ln general, also good foamlng"

- SUBSTITUTE SHEET (RULE 26)
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agents, since the factors influencing emulsion stability against droplet
coalescence and foam stability against bubble collapse are similar. The

wo §f'§ﬂﬂff§/78? a foam depends upon three principal factors: (1) BGg tesriencys733
for liquid films to drain and 5 become thinner; (2) the tendency of foam

agebubblesiio-aipture as a-result of random disturhances; asfkda@ﬁ*a@ﬁ%%%@mt

& bibble size. Other factors which may significantly influence foam stability
T oichlde 85 TatRR A fas ARSI HHrotigh tREH4DRIMEREafoL Lapse
aredraitrageslo Initiallysfoaredrainage takeszplagednairdypy-giavitational three

ri lowi spperes,of gas in the foam tg become closer_together.
D HQ%Q gﬁggcﬂ}g Pff ?Eh g:a @rgl 2y Q%a%é;ln Fé'gfﬁsétlﬁa % aln and

Foaming agents play an important rolé"at this S
becghgyitdtiorae How(® a el wherriacab Wiseabaicedand consequientfilms a
reslUUEEs raiimized: 160Mbendbe filmspepyeen.the gas sphereshave ;..
Ot:l,latrt_aigegt% thicl%esg on the order of micrometers, gravitational flow :
BECOmes B rEMaT s VIRER the T wii betensss Sammichgthii ¢y
incioife perrmable,ithe gasiingtee smallesbuhbles:iffusesinto 1adacent i ims .

- bubbles t@.cquglize the pressure and produce larger 20 bubbles. This

sSpontaneous Process increases the average bubble size without film E

ruptité T predomfindnedrainageahechahnss meirkvolesliquittbsirpal
flodischalged focaliyvia:papilary aetionAatippsitions:ofinterfim,eentact -1 65ex
toggg%vin asg:!atea}lu %ordegs, where the ﬂl;%lfjid capacity is relatively high, ~ -

existing 25 Throughout the Toani Y TRE fiffar “&tabiteq fitiriam productids =

resiabiie iReneyeoal sabéenelin whiok thezsepasatinbefitels hawiee planeiocal

a1 s surfagasEoamyd @&%@H%e%m"%pt@@é %_efp%ﬁm%&%%?s

bubbles to become thinner. This usually leads to film rupture. _Filnj L
rupfiFE In&duitiort BPfiIRAH R Tage e SBBiliROTeERm Bepends-bathed a
thi cloilityofdhe digrid fitthAos e Sist XGRSSHIS:, gravitational flow becomes

extremely slow. When the bubble wail_becomes suificiéntly thin -

to be permeable,rthg gas in the smaller bubbles diffuses into

- adjacent bubbles to equalizé tha:pressuré“and_prbduce larger

bubbles. This spontaneous progess'increases thé_average bubble -
size without film rupture. The predominant drainage mechanism
then involves liguid being discharged lécally via capillary

action at positions of interfilm contact known as Plateau .

bo:ders, where the liquid capacity 1is relatively_high,-existing

thrqughout the foam. The ﬁinal{ stable EQﬁilibrium product is a

. fragile, honeycomb structure, in which the separéting films:have

plane surfaces.

Foanm draipaga cattses . the liqgid films separating the gas
bubbles to become thinner. This usually leads to £ilm rupture.

.Film rupture

In addition to film drainage, the stability of a £ilm

" depends on the'ability of the'liquid Film to resist Exceésive
" local thinning=_and;"rupture “gccurring és. a result of raﬁaom |

. disturbances. A number of factors may be involved with varying

2 .
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local thinning and rupture occurring as a result of random- disturbances. A
number of factors may be involved with varying 2 SUBSTITUTE SHEET
(RULE 26) WO 2004/105702 PCT/US2004/016733 degrees of
WOriorEiee, depending on the nature of the particular foam ipcuestionsws73s
For example, when a film is subjected to local stretching as a result of
external disturbance, the consequent increase in 5 surface area will
g@%g%cgﬁepaﬁé%sﬁ%/ 3 decreAse ﬁ'fjeq?ﬁ]rfﬁéjeee%eé? BoflefttatiBATH-colar
fo%aﬁ’?h@f'éﬁ*éﬁ%%d aresulting local increase in.surface tension. A certain

time'yis reg@u@geforwgléﬁagtamlrﬁo@%% %g%@e to%1 rf ce ¢ e_glon
and rest%re the original surface tension. hIS Increase ace

% HEnsion may BRFsiS(ToTIBAY SHogH Rseatse ?P?@o?ﬁﬁ?@@@éﬁmﬁ icegrcﬁaw% in

. sungeoveritsoriginhl tHicknessestahiliziag the f@a&bc¥Q§§g ess thakcreales, . -

xdegions Q&Qera rface tension |srzi1IW resent in a foam film. The -
N a2 iacedenes r%e(% onvex@/gta?\olﬁ%?u\;vﬁé?@theocal

liquid film is flat at one place an

| INGRERG e S ccERTARRS i TRE H‘i{’érstlées:@emtesm thebabbles rHae toagextor

surciawaaﬂe ceastesacapillasy f@g@&a@eqﬂle Eﬂ@@cggﬁggg eth@%&g_%lﬁs and
Elf??f connecte foamffllms so that internal liguid flows constantly :
from the Hatter 1o the mosrg%ur\?eQd FERE 16 the fiffhd Sad Bre Radiedtows face

t@nﬁ@mm@areerémedfqem.@@euemegmfd:ugherdgesveﬁbateiglfﬁetsadamlm

rega &RUAtEr:ilQW-across: thg,sutfaces is,generated to Jestor the thlnned
B e e Naree efecr ATRRAWSES St g

parts of the films, a process called the Marangonl e
foarn il SN R bR State oF HoWFaRd chimbeartiomneectieotion is

alwereatingethereoniitienstiesitsgevarsal tydhe others 25;Rupture of the one.

. p1aliquid films sgparating the buxIEIes leads to coalescence of the bubbles

m Structite “BRange¥ iR BRibbi@8izel fauid

and complete collapse “of the

- SCCERAhYRIA bbb i san dd e thinningeof thedametiages . ~ The convex

curvature- creates a caplllary force, called the %aplace effect,
that sucks lquld out of connected foam- fllms sa: that internal

liguid: flcws_constantly from the flatter_to the more curved parts

of the films. As the liquid flows, the #ilms are'stfetched"new |

surfaces of hzgher tension are created and a counter flow across'

_ the surfaces is generated to restore the thlnned—out parts of the .

films, a process called the Marangonl effect "~ In thxs way, the

foam fllms are in a constant state of Flow and counterflow, one '

effect creatlng the condltlons for ltS reversal by the other.

Rupture of the llquld films separatlng the bubbles’ leade to.

.coalescence of the bubblee and complete collapse of the fcam_J

structuxe

Changes in bubble siee

Change in bubble s;ze can leed to thlnnlng of the lamellae-'.
and may cause mechanlcal shocks that result in fllm rupture as

a. foem ages, the small bubblesg become smaller and the large

_bubbles grow larger. . This occurs because the pressure in a small'

bubble is hlgher than that in large bubbles " The dlfference 1n]'

'pressure between the two bubbles lncreaSes until’ the smaller"

3
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30 and may cause mechanical shocks that result in film rupture. As a

foam ages, the small bubbles become smaller and the large bubbles

grow larger. This occurs because the pressure in a small bubble is higher
WO $hat'tHabin large bubbles. The difference in pressure betweBITHis 1000/016733

bubbles increases until the smaller 3 SUBSTITUTE SHEET (RULE 26)

004/105702 PCTAUS2004/016733 buhble disappears completely, '

e e R 0 the B TGS 1 T TR e TR o O e
bubhdaeadsd possibity of Frdchakiesl shockdfollbwerkby filtn Popmi&abity of
mecGOARSCENER. RUHacE Hirelogy SRhgologys the seience.qf defopmation -

and flow of matter. The mechanical properties of the surface films of a

fomme influence on foam stability. First, high bulk

ligRitck adsensitysretarelsstheaateobibafie toltapse. ddoweder high ocsudaet cx .
The YiReasl:AlS Rioduces stgng retardation el pulkiayid 19w £lase o,

the surfaces and, consequently, the drainage of t ick films iS con&deragﬁ/ @

‘conshore *EpM tHEnUHEI Y (Rt fRFD WhitH-fddilitatdy #ic atthihehrdkal iquid
- visdsform fimdhieknessieSecand, surfacs-alasticity faeilitatesgh@ever, hnigh

cu 'gnaintgnagce.%fa Iniform fign thickness. However, the existence of rigid, - .
F G RO SUrTACS TRAE R BT MR 63 DI, Bitt o s

£lowery satalltehabiges svafeaoveamtichsuchdfiimsshiow  elasticityafnage of
£ni dWekekef WS patenishavs previously heen gianted; disclosing the pse, . -

. of foams_and mousses as pharmaceutical or 20 cosmetic compositions,
whicly drigiddifiysysiams ShaBrekin cafe aTHevhEgsmty Bt iesepaieness -
Secpeltairstospecifice ferauilations comaining: specifigdrugs fordeeating: of a
— _cifi%iqi%or%%rlsé Rne&fgsenta' e 'ce)if@is b_ot of art ar% the following ., . -

U.S. Patents. 25 Dole et al., U.S. Batent No. 48477068, ‘§i8csed skt 9t
condggracBomiposiion hithaTolm cierdevosolindussécomptisinglitinerabwing

N to f{:hé__'very small changes in area .ovex which such films show.

elasticity. _

A numbefr_ of"U.S_. patents have preﬁiou_sl_y been grarted

: disclosi_ng the use_.-' 'o_f_ foams and mousses. as ph_ama'ceutica}; or

cosmetic compogitions, as drug delivery systems, and for skin

- care. liThé_ majorityl of these patents 'pertain to spécific

formulations containing specific drugs for treatiﬁg:specific_

‘disorders. -Represgntative éf this body of art are‘the following

U.S. Patents.

" Dole et al., U.S. Patent No. 4,84.'7_‘,068, diécldse"a:.skin care

composition in the form of an aerosol mousse comprising mineral’

oll, an émul‘sifier,. w)ate_r, and a propellant.

Schmide et al., U.S. Patent No. 5, 0'02, 680, dis’closef a -"s'kix.z :

cleansing aerosol mousse-forming emulsion comprising . a

concentrate, a mild non-soap anionic or amphoteric surfactant, a.

- polymeric skin feel aid, .a _m_ois'turi.zer _which is preferably

gly_c:_er_in, ‘water, and.a propéllant.

. Lins, U.S. Patent No. 5,167,950, discloses a high alcohol =

content aerosol antimicrobial ‘mousse comprising a “hydrocarbon

4 .
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 whoaritaifingran anigaisssugastapt and m ric_surfactant, packaged
prif A p9n:aerosoldispenser. Osbf#legﬁa% P%I%grﬁaNo 8060, Oéggg%ﬁfbagé%

15

20

.25

-oil, an.emulsifier, water, and a propellant. Schmidt et al. U.S. Patent No.
5,002,680, disclose a skin cleansing aerosol mousse-forming.emulsion

W gmsmf% a 30 concentrate, a mild non-soap anionic or amphoteric

ur(f HiAnT0A polymeric skin feel aid, a moisturizer which is prefetabitons/o16733

glycerin, water, and a propellant. Lins, U.S.Patent No. 5,167,950,
'pﬂ&g&sgﬁﬁ hightalcohel gontent aeros imicrobial mousse comprising
drocarbon 4SUBSTITUTESS EE' (Fﬁjl 585w Jephartosigpersible
%6“1‘03206@ 67%3615?"2(‘5&3”&?1{1 @ﬁﬁh@bbmsopremdtﬁﬁohﬁnalstlng of at

- 1 oenter-dispersibiepalymetis g@“lﬁg«%@@éﬁﬁ&@"@ Wpflic, ys%p A% 5o 22
5 rom16 t

ggggggngaq t,least one alcohol with a_hydrocarbon group. o
° 22 carbons, Q:nc}: afIeast one oMBricsLifattafe Steekiet al., U.S. ,
Patefekb, 8397 5647 eifsclse eantaetosob sterhetlike ampepalation, .01

'sﬁaﬁ:ﬂﬁncall&@e,f@@m i far, elelelll] mprisin Water alower
e e TS ether (a0 o, s skl

1l ohol |I% efled etroleum gases, and _
Patent No: 567+ 9 drétksee a%\ﬂfoﬂf@%tm@n@ahd Iéwct;wmngiapmﬁaileum :

' gﬁéémabﬁ@ﬁa@mamﬁbnmﬂ&&mn which forms a fast breaking foam

~containing.a syrfactant, opgliant, a fragrance, a thickener, and a
__cosmetic vehicle. %%nsklgtg LF “BatetiNo.%,630,08 distissgiase a low
S HoRHRY Ednsig éﬁma@moaqefr@@gi wateninsbiutde apakiests: dkihos i tion

a semisolid aguect &aﬁni&&ﬁt&%ﬂl%mpﬁsﬂlﬁ castoatized fehicle.

treatfiestcbfescné and}hérpé?sake&ﬂﬂsto'[he compaesiiondncludes.a, foaming
the stratum

c},@l@ﬁ@lygg 2Q.phaupaceytical ég%t has the capacity to permeate
meum layer of the epidermis and b£ome 8 ShilaBR SR allfR ek ants

conhaﬁrﬁ%@é’utf&tl raFRicFo Pardansanstataths &tldoaspmit éeaﬁhlysﬂeﬁaéﬂ@nt

'_pastsamm cmmeumomf—ﬁaex&pidQFMthpensex

Osborne, U.8s. Patent ‘No. 6,060, 085 dlsclOSES a semisolid

aqueous gel pharmaceutlc:al comPOSLtlon customized for treatment

.of acne and her;;es lesz_ons The composa_tton J.ncludas a dlssalveci

phamaceut..mal that has the capaca.ty to permeate the stratum ..

_ comemn layer of the epldermls and become avallable systemlcally

and a pharmaceutlcal in a. micro- partlculat:e state t:hat does not

'readlly crogs the stratum comeum of the epn.dem:.s

Jones ‘et al. . U 5. Patent Ne. 6,126, 920 dlsclose a4 method -

-of - treat;.ng a skln dlsease w1th a foamable cortlcostero:.d~

con
ta:.n:.ng pharmaceutlcal composxtlon comprising a cort:t.costero:.d

. actlve substance & guick-break foamlng agent comprlsing an

30

allphatlc alcohol, a. fatty alc:ohol water, anc‘t a surface act:l.ve
.a.gent a propellant and a buffserlng agent '
Mohammadl g. s Patent No, 6 264 964, dlSC‘.lOSes a foamz.ng- ..

_ccsmet:.c pz:oduct: comprls:tng a contalner wa,th .a nozzle out}.et and

a foamn.ng mechanlsm, a crossllnked non- emulsz_fylng polys:t.}.oxane

elastomer, and a. caxboxyv:tnyl polymer

Each of these patented formulatlons exhibits 'Ce.rtain'

S
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Jones et al., U.S. Patent No. 6,126,920, disclose a method 25 of treating
a skin disease with a foamable corticosteroid- containing pharmaceutical
composition comprising a corticosteroid active substance, a quick-break
foaming agent comprising an aliphatic alcohol, a fatty alcohol, water, and
. ti ent;,a propellant; and a_buffering agent. .
e R e N R 00, etiosen s Mahing gsmagEeins @
needprgduttcormprisiig a cortaineewiti amozzisduttet andnaddaming an active
therQIRERRAEM, AGrosginked nonenylplving PONGIIRXANG, Slaslamel, AIHA cer )
carboxyvinyl polymer. Each of these patented formulations exhibits certain
tissgsUUBSTIHNYTE SHEEEIRULE 26)disadvantajescantiosdeficienciesditions
therB6g0rdingly, there temaing &, Dged 1 the it forimproved formpalions. s ¢h; 5
containing an active therapeutic agent that more effectively target
needepiftieliaPE&IV #3s06 for thé treatm8ritoftiseasesdisorelers, @il  following
impreQRdiions; thereof . Ehe preseptinyentive sybject matter.addresses this (s
need by providing, at a minimum, one of the following improvements:
deCrHRBRV et SIVER) bFAERvE Tibrapatitic hyeni(s) ndeGeased ease of use for
the BEORNvRRence and xtation, nsrasediease of usefar the patientyand peutic
reduced degradation of the active therapeutic 10 agent(s). Further, the
agenhidsent injehtive Stibjetl maR&rmay thehieicialy: Bffet thd 8ppedfancer may
bene Metabalicor Anetional state, O pespeability ofa tissua OEIIVIRG  functional
organism, resulting in improvements in the health of the living organism at
statfife WxpeRsBDt an artdgSilisEthetEd Suth ad Pathtyeicsrgamemse s 1 ting
in iand-othetndisease statgsdnvodng gellst SUMMARY O THEJBMVENTIGN  the
In a first aspect, there is rOVitgfd a foamable delivery 20 system which |
exP@l&S’r%pﬁses%%)%nsto‘:‘i\%)ﬁf]c%%p fifon Sele B FroRT thegrdap SCorsitihg gt sms
and wateryr adbdatie prapellant ai€E<«Q6-fluig akkyber.branched alkyl alcohol,
an aromatic alcohol, an

SUMMARY OF THE INVENTION

In a first aspect, there is provided a foamable delivery
system which comprises:

(1) a solvent composition selected from the group
consisting of water, a volatile propellant, a C;-Cg fluid
alkyl or branched alkyl alcohol, an aromatic alcchol, an
ether of a sorbitel, propylene carbonate, xzylene, methylene
chloride, ethylhexanediol, polysiloxanes, dimethyl ether,
and mixtures thereof;

{11} a surfactant composition selected from the group
consisting of a polyoxyethylene fatty ether, a
polyoxyethylene fatty ester, a fatty acid, a sulfated fatty
acid surfactant, a phosphated fatty acid surfactant, a
sulfosuccinate surfactant, an amphoteric surfactant, a
non-ionic poloxamer surfactant, a non-ionic meroxapol

surfactant, a petroleum derivative surfactant, an aliphatic
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ether of a sorbitol, propylene carbonate, xylene, methylene 25 chloride,
ethylhexanediol, polysiloxanes, dimethyl ether, and mixtures thereof; (ii) a
rf{% i[gg]t %omposition selected from the group consistingofa =~
Pybxyezﬁylene fatty ether, a polyoxyethylene fatty ester, a fattyacioi«@i16733
sulfated fatty 30 acid surfactant, a phosphated fatty acid surfactant, a
sulfesgpigeina , ana teric surfactant, a_non-ionic L -
pol_oxar(ri%lztr1 sﬁ%rfiggﬁ%%\bn%oﬁg ?n%esr%)ﬁg}ﬁg}l%ur SCant A PétroldumcrRitan
derivatve surfsttént, BREDhati® T We2004/¢05792 acceptable  salts
PCTH/LS2008/016/331 i amine sukfastant a polysiloxane derivative, a

' sorb@%}‘atéy %i eitfgh%harm ceutically acceptable salts thereof, and

mixtures thereo -||S a proﬁé"%t%-; and 5 (iv) an acid in an amount to affect
the déliVery syatsi'sipHagelettagfronrthefdronp consistsi0b£8) system’s
aceppisalicystia agidg.asgorkic agid, horic acid, tce}{gogirc:acid, formic acid, '
ethanesuh;?nic acid, fumaric acid, g ycer_ophosﬁhoric acid, hippuric acid,

10 hydrochfdtic &5& Seiaitiaid Aetharssukasieddie, sntduslamide acid,

oxalic acid;pHiosphoricacid, sacthari: sabiaacid, SWlbeactid, i  acid,

: thiosUlfuri%@:ﬁ@ri‘én%%ﬁyé‘?nigffé?ﬁ 1:eecr;[ ; r_l%é%ne, and a_pharmaceutically

acceptable salt, ester, or Solvate j &R AB0E hyHERHEGE ofcid,
formula I: RFEHERBICGH) COTH Imerta phammateuticalypacceptihie salizid,
lactone, ok solvaie theraof whetein R-and Rh,are indspendently selected

- from the gro%consisting of H, F, CI, Br, 20 and saturated or unsaturated,
50 1 C 3

isomeric of NOR- IsoMeric, stra gt Brifche@Stf cyclitherenbiatkits  acid,
anﬂkyLcw%ﬂ?ﬁgmiﬁﬁiqwh@ﬁeﬁleathaﬁdiamﬂmbRbdﬂ@ya phéxmaceutically
abceptable salt, ester, or solvate thereof;
{b) an alpha hydroxyacid of.formula 1:
- | " {R.) (Ry) C{OH) COOH K 1 |
or a pharmaceqtically acceptable'salt,_laétone, ér
.gélyate'théreof whe;ein Ra and R, are indepéndantly
, $éle¢tad from the group coﬁsisting_bf H, F, Ci;-Br,
‘and  saturated or unsaturated, isOﬁéIiC ;or non-
isomeric, straight, branched, or.cyclié Cy~Cas élkyl,’
| araikyl, or arvli groups, wherein each of R, andeb‘méy.
- be optionally.substiﬁuted witﬁ aﬁ.OH, SH;,CHO, COOH.'
group: _ -
. (c}_'an‘alpha'kétéacid_of formala ii:-
| . (R)COCOO(Ry) 1T
7or_ a pharmaceutically acceptable sait; ester, “or
'sq1Vat§ théreof wherein Ra and R§ are inﬁepéﬁdéntly
selected-from the'group consisting_éf H and saturated
. q;_ﬁnsatuxategﬂ isomeric or non-isomeric, straiéht, :
: branched{ or .dyclic Ch—Czs:alkyl,: érélkyl,.cnq'aryl.
 g;oups, wherein R, may be thionaliy'substitﬁtedlwiﬁh
 an.F, Cl, Br;:I{ OH, CHO, COOHPfor-alkoxy group haviﬁg

- l'to 9§carbdn.atoms;.

7
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he optionally substituted with an OH, SH,CHO, COOH group; 25 (c) an

alpha ketoacid of formula Il: (R.)OO0OOO(RDb) Il or a pharmaceutically
acceptable salt, ester, or solvate thereof wherein Ra and Rb are

independently selected from the group consisting of H and saturated 30

or unsaturated, isomeric or non-isomeric, straight, branched, or cyclic

Cx-C25 aIkyI, aralkyl, or, aryl groups, wherein R. may be optionally
substituted witltareF €|, BF, £ oEHOI TGOH, or alkoxy group having

1to 9 carbon atoms; 7 SUBSTITUTE SHEET (R%LE 26) (d) an acid of
formulalll: 0 HHZ CCOH 11 H [IH or a pparmaceutically acceptable

salt, ester, or 5 solvate theréof: f i 6; X is H, OH, or NH2,

each YisHor OH, or Xand Y dre Io gether to form a 5-7

10 membered saturated or unsa ed xarbocyclic ring or a 5-7

membered saturated or unsaturated heterocycllc ring, wherein one or 111
more ringratom(sp ok saidcbetereeyclig ringds & Saor N; Zisii, CH3:QH,  or

COOH, or %H row ed tha; Y a d Z are 15 not both OH,
50 V cereor reln

n is 0-6;
X is H, OH, or NH,,
gach Y i1s H or OH,
cr X and Y are optionally taken together to form a 5-7
membered saturated or unsaturated carbocyclic ring or
a 5~7 membered saturated or unsaturated heterocyclic
ring, wherein one or more ring atom(s) of said
heterccyclic ring is O, S, or N;
Zz is H, CH;, CH, COCH, or S$SH, provided that Y and Z are
not both OH,
or ¥ and Z are opticonally taken together to form a 5-7
membered saturated or unsaturated carbocyclic ring or
a 5-7 membered saturated or unsaturated heterocyclic
ring, wherein one or more ring atom(s) of said
heterocyclic ring is O, 8, or N; and
{e)} mixtures thereof;

wherein sald foamable delivery system does not include a

fatty alcohol.

In a second aspect, there 1s provided a pharmaceutical
composition comprising:

{A) an effective amount of one or more active therapeutic

agents or pharmaceutically acceptable free bases, salts,

esters, or solvates thereof; and

(B) & pharmaceutically acceptable carrier, comprising:

(i) a foamable delivery system which comprises:

8



or Y and Z are optionally taken together to form a 5-7 membered

saturated or unsaturated carbocyclic ring or a 5-7 membered saturated or
unsaturated heterocyclic ring, wherein one or more ring atom(s) of said

20 heterocyclic ring is 0, S, or N; and (e) mixtures thereof; wherein said
foamable delivery system does not include a fatty alcohol. 25 In a second
aspect, there is provided a pharmaceutical composition comprising: (A)

~an effective amidunt of on@orindle activedtherdpeutic agénatsterd  from the
phamaceicaly segepialie eo gsss, salis. estyrsyor sohalon stethan,

and 30 (B) a pharmaceutically acceptable carrier, comprising:

foamable delivery-systent tihich aermprises: Bra)alkefent kompositiomel, an
selected from the group consisting of water, a volatile propellant, a
C1-C6 fluid alkyl or branched alkyl alcohol, an 5 8a aromatic alcohol, an
ether of a sorbitol, propylene carbonate, xylene, methylene chloride, .
ethylhexanediol, polysiloxanes, dimethyl ether, and mixtures thereof; and
5 (b) a surfactant composition selected from the group consisting of a
polyoxyethylene fatty ether, a polyoxyethylene fatty ester, a fatty acid, a
sulfated fatty acid surfactant, a phosphated fatty acid surfactant, a 10
sulfosuccinate surfactant, an amphoteric surfactant, a non-ionic
poloxamer surfactant, a non-ionic meroxapol surfactant, a petroleum
derivative surfactant, an aliphatic amine

Ba
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surfactant, a polysiloxane derivative, a sorbitan 15 fatty acid ester,
pharmaceutically acceptable salts thereof, and mixtures thereof; (ii) a
propellant; and (iii) an acid in an amount to affect the composition's pH
selected from the group consisting of: 20 (a) acetylsalicyclic acid, ascorbic
acid, boric acid, carbonic acid, formic acid, ethanesulfonic acid, fumaric

acid, glycerophlaasphatic acida Inippuric acidrhydeachdaric adid, maletorbitol,

acid, methanesulfonic acid, nitrous acid, oxalic acid, 25 phosphoric acid, .
saccharin, sorﬁ(r: %%%E,%ﬂﬁur?g Igé? ,?Cﬁi%éul}fafr%:eggd, ﬂnﬁ%g%} sift-):-enl?g a((::e?qd:,l oride,
ethanolamine, @ahdal plrararaceiti¢allyracceptable: sadts estar, ros sofvatez ther,

thereof; (b) an M%ﬁggcr%)éasciql% f ?rm#!a 5 ;&9 (Ra) (Rb) C (OH) COOH

| or a pharmaceutically acceptable sa t(,D actone, or solvate thereof
wherein Ra andiRb are ndepenteantly selepted flomthesgloupteohsiSting the

9 CVO 2004115702 PCTIS20041016733 of M., Cl B and saateg, .,

or unsaturated; isomeric or hon-isomeric, straig , or cyclic
Cn-C25 alkyl, &&l&H, or arykgrovps,y siHeydinreach of R4 and Rirmagbefatty

optionally 5 substituted witham QR SH, CHO, COON group; (€ ap algha
ketoacidof formula II: (Ra) COCOO (Rb) Il or a pharmaceutically

acceptable salP&f@i08i 2Blvate therésf whereiiRa and RiFarcaent, a

independently sglegted from-{he groupsonsisting,of H and saturatgd of o+ v 5 ¢
unsaturated, isomeric or non-isomeric, straight, branched, or cyclic
C1-C25 surfactant, a non-ionic poloxamer surfactant, a

non-iocnic meroxapol surfactant, a petroleum
derivative surfactant, an aliphatic amine
surfactant, a polysiloxane derivative, a sorbitan
fatty acid ester, pharmaceutically acceptable
salts thereof, and mixtures therecf;

(1ii1) a propellant; and

(1ii) an acid in an amount to affect the composition’s

pH selected from the group consisting of:
{a) acetylsalicyclic acid, ascotbic acid, boric
acid, carbonic acid, fofmic acid, ethanesulfonic
acid, fumaric acid, glycerophosphoric acid,
hippuric acild, hydrochloric acid, maleic acid,
methanesulfonic acid, nitrous acid, oxalic acid,
phosphoric acid, saccharin, sorbic acid, sulfuric
acid, thiosulfuric acid, undecylenic acid,
ethanoclamine, and a pharmaceutically acceptable
salt, ester, or solvate thereof;
(b} an alpha hydroxvacid of formula I:

(Ra) (Rp) C{COH) COOH I

or a pharmaceutically acceptable salt, lactone,
or solvate therecf wherein R, and R, are

independently selected from the group consisting
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“alkyl, aralkyl or aryl groups, wherein R. may be optionally substituted
with an F, Cl, Br, I, OR, 15 CHO, COOH, oralkoxy group having 1 to 9
carbon atoms; (d) an acid of formulalll: O HHZ CCOH YnX 11" 1l

W(}oma;pha'rmaceutlcally acceptable salt, ester, or 20 solvate therasfisao04/016733

wherein n is 0-6; X is H, OR, or NH2, each Y is H or OR, or X and Y are
optionally taken together to form 25 a 5-7 membered saturated or

‘unsaturated caffocyelidring ér a Br7 nieiberetisatbraiedor unsaturated,

unsaturated hetegegyshie &ing- whefein:ong or Mok fngatom(g) o saith, .
heterocycllc rn S, orN 30 Zjs H, CH3, OR, COON, or SH, - -

provided that Ygéfﬁ%igi ars hot Bt DR 10 STBSTIrUTE SHEET (REPERS
26) or Y and Z afesopstionalbetskervtogathertodora, an¥ rrl%nbepe:donally

saturated or unsauated catbapyelc LROG 2 & memRerad saraGd or

- unsaturated heterocyclic ring, wherein,one or 5 more ring atom s of said
| heterocycllc rlnd?’s)o @ﬁ#@%d‘?&%ﬁ&@re@@h@ﬁé@ﬂlla II:

(Ra) COCOO {Ry) iT’

cr a pharmaceutlcaily acceptable salt, ester, or
solvate _ thereof whaerein  Ra and Ry are
independentlylselecﬁed from the group consisting
of H and saturated or unsgfurated, isomeric or
ngnhisomeric, st;aight, branched, or cyclic Ci-Cas
alkyl, aﬁalkyl, or aryl groups, wherein Pa.may be
.optionally'sﬁbstituted with'aﬁ F, CL, Bx, I, OH,
CHO; COOCH, br“alkoxy group having 1 to 9 carbom .
atoms; - - . |
{d) - an aéid of formula III:
| | H_<O
= R
b
ot S oTIIT

or-a pharmaceutlcally accepuable salt, estar, or’
't'solvate thereof, whereln' .
n is 0-6; _"
X is'H, OH, of Nﬂg,-"
_each Y is H or OH,

. or X and Y are optlonally taken together to fozmj_:”

a  5-7 membered saturated or unsaturated |

_carbocycllc rlng or a 5-7° membered saturated or

Cunsaturated hetarocycllc rlng,'whereln one or.

g more ring atom(s) of Sald heterocycllc ring is 0
:S, or N; : _ .

| %is H, CHg, OH, COOH, ‘or sH, prov:.ded that v and
7 are not both OH

10
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wherein said foamable delivery system does not include a fatty alcohol.

10 In a further preferred embodiment, the disclosure relates to a
pharmaceutical composition comprising: (A) an effective amount of one or
more active therapeutic agents or pharmaceutically acceptable free

bases, salts, 15 esters, or solvates thereof; and (B) a pharmaceutically
acceptable cartier, tomptising: r¢) afdamablé deliveryesysteganthielr to form
comprises: (a) a solvent co ition selected from the grqoup consistin

of water, ethan%l, isép?opylrpé%%gl(%:g%cﬁ, be%%%lueﬁgon}ﬁcﬁ din%ert%yl URSatRrated
isosorbide, propyleheccarbdmate ixydene; methylénaehlosided saturated or
ethylhexanedial, palysiloxangs, dimethyl efher, .andmixtures iheraof: and, .
(b) a surfactant composition selected from the 25 group consisting of
laureth-4, PEGT2 tilatifeite, stearicsacid iscthitd lagiig solfatel dioctying is O,
sodium sulfosugcinate ,cocoamphopropionate, poloxamer 188,

meroxapol 258, triethanolamine, dimethicone, polysorbate 60, sorbitan 30
monostearate, pharnfaé&iiticedls atteprdle salts thereof, and mixtures
thereot {il) aspropeliantiand J114iih) apacid inan amodptio affect the-1 yde a
composition's pH selected from the group consisting of acetic acid,
atélylaligyiieadd, adipic acid, ascorbic acid, lla aspartic acid, benzoic

acid, boric acid, carbonic acid, citric acid, formic acid, ethanesulfonic acid,

fumaric acid, glycerophosphoric acid, gluconic acid, glutaric acid, glycine,
gﬁ%eﬁc%ﬁﬁiﬁﬁ§c&ﬁ?§ﬁaF6d embodiment, the discleosure rélates to

a pharmaceutical composition comprising:

(A} an effective amount of one or more active therapeutic

agents or pharmaceutically acceptable free bases, salts,

esters, or solvates thereof; and

(B) & pharmaceutically acceptable carrier, comprising:

{1y a foamable delivery system which comprises:

{a) a solvent composition selected from the
group consisting of water, ethanol, isopropyl
alcohol, benzyl alcohol, dimethyl isosorbide,
propylene carbonate, xylene, methylene chloride,
ethylhexanedicl, polysiloxanes, dimethyl ether,
and mixtures thereof; and
(b} a surfactant composition selected from the
group consisting of laureth-4, PEG-2 dilaurate,
stearic acid, sodium lauryl sulfate, diocctyl
sodium sulfosuccinate, cocoamphopropicnate,
peloxamer 188, meroxapol 258, triethanolamine,
dimethicone, polyscrbate 60, sorbitan
monostearate, pharmaceutically acceptable salts
thereof, and mixtures therecf;

(ii) a propellant; and

11



5 glutamic acid, hippuric acid, hydrochloric acid, lactic acid, maleic acid,

malic acid, malonic acid, mandelic acid, methanesulfonic acid, mucic

acid, nitrous acid, oxalic acid, pelargonic acid, phosphoric acid, propionic
acid, saccharin, salicylic acid, 10 sorbic acid, succinic acid, sulfuric acid,
tartaric acid, thioglycolic acid, thiosulfuric acid, undecylenic acid,
ethanolamine, naturally and synthetically derived amino acids, derivatives
thereof, andimidyesdhgregf. L% Inagehanothel praferred eambodiment o o
the disclosure relates to a pharmaceutical composition having a starting
concentEatioteofestt activertbraperitie Hejeht comprisingnoArdn effetthe acid,
amount of one or.mareActive therapeutic, 20 agents opphagaceufically. .. 4,
acceptable free bases, salts, esters, or solvates thereof; and (B) a
pharmaceutically acceptable carrier, comprising: (i) a foamable delivery
system which comprises: (a) a solvent composition selected from the 25
group consisting of water, a volatile propellant, a C;-C6 fluid alkyl or

branched alkyl alcohol, an aromatic alcohol, an ether of a sorbitol

derivative, propylene carbonate, xylene, methylene chloride,

ethylhexanediol, 30 polysiloxanes, dimethyl ether, and mixtures thereof;

and 12 (b) a surfactant composition selected from the group consisting of

a polyoxyethylene fatty ether, a polyoxyethylene fatty ester, a fatty 12a

WO 2004/105702 P CTIUS2004/016733 acid, a sulfated fatty acid

surfactant, a

11la
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phospnated fatty acid surfactant, a sulfosuccinate surfactant, an

amphoteric surfactant, a non-ionic poloxamer surfactant, a 5 non-ionic
meroxapol surfactant, a petroleum derivative surfactant, an aliphatic

amine surfactant, a polysiloxane derivative, a sorbitan fatty acid ester,
pharmaceutically acceptable salts thereof, and mixtures thereof; 10 (ii) a
propellansradc(ii anatid,in &eamount te @affect tth:@c:@mp@siiﬁaws pHrbonic
selectedagge@ thg %lﬂ% cgr& tlngf%fr&al)cacg%]q%ghc }(1: %u SCO{H'E acid,
acid, boric acid, carbonic acid, formic acid, et anesu onlc Sé'laaa
fumarlcﬁ@@@hﬁée%@i@spﬁéﬂ@a@dph@pgh@m@ hydrochlotiveeitic acid,
maleic apit felhanesplionip aid-quioys ged. oxalie Acld. PROSENANC oc1q,
acid, saécharin, sorbic acid, suffuric aci iosulfuric acid, undecylenic

acid, Zogétﬁéﬁé”léﬁwm@% a pfhaﬁﬁaééﬂhcaﬂyh@eepﬂéb@ ealtlester oracid,
solvate thereqf; () anyalpha hydroxyacidiof fgrmula lz o5 4, malonic acid,
(Ra)(Rb)C(OH)COOH [ ora pharmaceutlcal acceptable salt, lactone, 25

or solvaféierestvhérelif Ra é}ﬁhﬁfe@éuuhg@ﬁéﬁdemwlec@éaqm acid,
the group; eensisting: of H, &5 8l; Br, msatg@lgggwf@a%@&ed,phosphomc
iIsomeric or non-isomeric, straight, branched, or cyclic C1-C25 alk

aralkyl, BFARA gr&fﬁ?mﬁereﬁ‘?é&h oPRAFRE may Bé bcﬁ)ft’gﬁélly acid,

substituted-with an-QR, Skh; £6Q,: O group; (6).an alpha ketoacihof 4 v 1

formula Il: (Ra) COCOO (Rb) IT or a pharmaceutlcallx acceptable salt, .
eﬁeroPﬁ thioglycolic acid, iosulfuric acid,

undecylenic acid, ethanolamine, naturally and
synthetically derived amino acids, derivatives

thereof, and mixtures therecf.

In a yet another preferred embodiment, the disclosure

relates to a pharmaceutical composition having a starting

concentration of an active therapeutic agent comprising:

(A} an effective amount of one or more active therapeutic
agents or pharmaceutically acceptable free bases, salts,
esters, or solvates thereof; and
(B) a pharmaceutically acceptable carrier, comprising:
(i) a fcamable delivery system which comprises:
{a) a solvent composition selected from the
group consisting of water, a volatile propellant,

a C;-Cqg fluid alkyl or branched alkyl alcochol, an

aromatic alcoheol, an ether of a sorbitol
derivative, propylene carbonate, ¥xylene,
methylene chloride, ethylhexanediol,
pelysiloxanes, dimethyl ether, and mixtures

thereof; and

12



SUBSTITUTE SHEET (RULE 26) WO 2004/105702 PCT/US20041016733
solvate thereof wherein Ra and Rb are independently selected from the
group consisting of H and saturated or unsaturated,. isomeric or
non-isomeric, straight, branched, or cyclic C1-C25 5 alkyl, aralkyl, or aryl
groups, wherein R. may be optionally substituted with an F, CI, Br, I, OH,
CHO, COOH, or alkoxy group having 1to 9 carbon atoms; (d) an acid of

formula lll: O I—(II—)|ZCC I YnX (IJII oorsai harmace |c Il rom the
acceptable salt, ester, or so va e ﬁ‘lereocf Wﬁereln n |s , OI§|, or

NH2, 15 eachotisitg or @HsarsX and Y afe optlomai»lwak@zr@tdg}eﬂ@erdo fatty
form a 5-7 membhered satur ed carbocyclic ri ora5
membered, sa%%tée% or%ungatu atelé, gg%yﬁlcaﬁﬁgg g herelglgon’e or 26 atty
more ring atom(s) of said heterocyclic ring is O, S, or N: Z is H, CH3, OH,
COON, or SH, provided that Y and Z are not both OH, or Y and Z are
optionally taken together to form 25 a 5-7 membered saturated or

unsaturated carbocyclic ring or a 5-7 membered saturated or

12a
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unsaturated heterocyclic ring, wherein one or more ring atom(s) of said
heterocyclic ring is 0, S, or N; and 30 (e) mixtures thereof, wherein said
composition maintains a concentration of degradation 14 SUBSTITUTE

WOSHIFESTRULE 26) product(s) which is less than about 5% oftheristartinens733 o

concentration of said active therapeutic agent. In another preferred
embodiment, the disclosure relates to.a 54nethod for freating a disease,
disorder, or condition in a' mammal in need thereof, comprising ’
administering to $Hid FRAMMTA an effdcive ame@itof a foarmdbletant , a
pharmaceutical cempbsitian; iseid Compesitiar: caRPrising, () an effective i
amount of one or mor, aggg\r/letthea{ageutjc 1Q agents or pharmaceutically .
acceptable free bases. salts, esters. or solvatestRersst iy afoahighrit, 2
delivery system itieh Eordistisese¥ayxamsolvent composition selectasfron.eum
the group consisiiag ofiates a wlatiepropellant, 8,.C -G6, 15 fuid alkyl; .

or branched alkyl aIc%hoI, an aromatic alcohol, an ether of a sorbitol ‘
derivative, propy/BHE M5B ate? x§RIE Metisn&eRlofide ve. a. sorbitan
ethylhexanediol, pelysitoxaned, dimetryl ethies et Aaxtuesithergefi-pidnie

20 (b) a surfactant.campesition Ostel'ecte(gl from the group consisting of a
polyoxyethylene faa%ty ether, a polﬂ/oi*illethlﬁl/fexn%uﬁ%/ (gs 8}{%” dtty acid, a

~ sulfated fatbfdciet RFRRE&ACRTINGSshated fatty acid- surfactant, a

sulfosuccinate:surkactant. anamphieread swiagtanta Aen-iINiGosition’s -
poloxamer%rfacfant&a non-ionjc meroxapol surfactant, a petroleum
D Fe ected $r

derivative Surfactant. an aliphatic amife SHrfSERAAL S Py Sibxane
derivative, a sorbitah fattgeteid 8steryclic acid, ascorbic acid, boric

acid, carbonic acid, formic acid, ethanesulfonic
acid, fumaric acid, glycerophosphoric acid,
_-hippuric'acid, hydrochloric acid, maleic acid, - -

methanesulfonic acid, nitrous acid, oxalic acid,

phosphoric acid, saccharin, sorbic acid, sulfuric B

acid, thiosulfuric acid, un&ecylenic acia,
ethanolamine, and a pharmacéuticélly.a¢ceptable.
salﬁ, ester, or sélvate'thereof; |
(b) an-alpha.hydroxyacid of formula I:

|  (Ra) (Rp)C(OHJCOOH - I
or_a*pharmaceﬁtically acceptable salt,-lactoné;.
or solvate thereof wherein Ra and . Ry 'afe_;

independeﬁtly selected from the'group congisting

of H, F} Cl, Br, and saturated or unsatu:ated,'7"

ilsomeric or non-isomerie, straight, branched, or .

éyclic' C:-Cz5. alkyl, aralkyl, or faryl groups, g
"whereinf each of R, and Ry méy ,be. o@tidn&llY}-
substituted with an OH, SH, CHO, COOH group;
(c} anfalpha'ketoacid.of_formula fI:' '  _ .
| (Ra) COCOO (Rn) - I

or a phar@acgutically acceptable salég_esﬁef,‘or

13
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pharmaceutically acceptable salts thereof, and 30 mixtures thereof; (iii) a
propellant; and (iv) an acid in an amount to affect the composition's pH .
selected from the group consisting of: (a) acetylsalicyclic acid, ascorbic

Wihéia/Borie%acid, 15 WO 2004/105702 PCT/US2004/016733 earbesuts/o16733

acid, formic acid, ethanesulfonic acid, fumaric acid, glycerophosphoric
acid, hippuric acig,1 bydeochlggie agcids m_a[gﬁ%ggigﬁmetganesgggnic ﬁcid, '
nitrous acid, oxalic acid, phosphoric acid, saccharin, 5 sbrbic acid, suiTuricatre

acid, thiosulfuric ZH8° THEEyIehiC BERE tHafelamitbeasdaun consisting

pharmaceutically facteptable saltrestes, assolvate therepbdb) anaipha . o -
hydroxyacid of fgrmula.l: (Re) (Rb)C(OH)COOH | 10 or a SR : o
pharmaceutically acceptable sa'lt,.%agé%ﬁé},lgr‘ SOIVATE there8F whEFdhH R ~Cas

and Rb are indefrefidént§=3élecied fronmine groumpensistingeofrH RE, 1@ty be
Br, and saturateghot sisaturaied,dsemercornon, isgmericestraight, .,
branched, or cyg{? Clé%%g alkyl, 15 aralkyl, or aryl groups, wherein each
of R. and Rbmay bé optionally SuBstitied FftEh O, EHey, Coetrbon
group; (c) an alpttaketoacid of formula Il: (Ra) CO000 (Rb) 1120 ora = .

- pharmaceutically acceptahle;salt, ester, or ;solvate thereof wherein Ra -
~and Rb are independently selected from the group consisting of H and

saturated or unsaturated, isomeric or ffon iserric, stgight, branched, or
cyclic C1-C25 alkyl, aralkyl, or aryl 2 g s.whergiiRe may be S
optionally substituted with an F, ClI, B, I] H,_ICH_O, OOH, oralkoxy '
group having _ AR OH B

| n = ' o III
or a pharmacéutically acceptable salt, 8$tef, or
solvate thereof, wherein |

n is 0-6; |

X is H, OH, or NH,
each Y is H or OH,
or X and Y are optionally'taken_togethér tb forﬁ.
a 5~7 membered_:_saturated'_ or unéaéutated'
carbocyclic.ring ox_a_S—T memberéd}satdrated of

unsaturated heterocyclic ring, wherein one or

more ring atom(s) of said heterocyclic ring is 0,

S, oxr N; _
Z is H, CH;, OH, COOH, or SH, provided that' ¥ and
"% are not both'OH,, . ( o o A
‘oY ¥ and Z are optionally taken together to form
. a 57 - mambeted. 'saturated - or unsaturated
.carbocyclic ring or'a_5*7.membéied“$atufa£ed'érv,'
-unsétﬁ?atedi_hetér¢CYG1i¢ ring, wherein ona or
more ring_atom{s).éf_said.heterdcyclic.ring:ié o, .
S or N;'and-' S . . - S

{e)  mixtures;thereof,

wherein said compo$ition maintains a concentration'of degradation’

14
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1 to 9 carbon atoms; (d) an acid of formula lll: 0 HHzcc (OH Y X n _

[l 30 or a pharmaceutically acceptable salt, ester, or solvate thereof,

wherein 16 SUBSTITUTE SHEET (RULE 26) nis 0-6; X is H, OH, or

NH2, each Y is H or OH, or X and Y are optionally taken together to form

a 5-7 5 membered saturated or unsaturated carbocyclic ring or a 5-7
prodysdmpeéredSattfated or uhSatirateddetereydlic ring, whéreiii lope grtarting

concdR@eSINGAonKs) af said heterocyglic-HRg is-Q..S 0fNi-Z is H, CH3, OH,
COOH, or SH, provided that Y and Z are 10 not both OH, or Y and Z are

optionally taken together to form a 5-7 membered saturated or

unsaliatetkcarhpsyelic-aag and &: hapmbered satyrated-orinsatuiated o 5
heterocyclic ring, wherein one or mare ring atom(s) of said 15

me thqgl ERicy ERERRGTTS 07 SSbF e S (DL RERES thefedtoTI vt aothar & mammal

in npeeferrageembedimentithe disclpsurentelates 40 aygethed fox treatingraa1l zn
skin condition in a am@al in nged 20 thereof, comprising administering

eEEeqsbkin GFEAIE mammal an Bffebive AMDEREGI A fuamiablE pharmhtedfical 219

compaohpositionsaidi €dmposition comprising: (i) an effective amount of one

°{PT“§€“§¥%Q§%?€8“@%ount of one or more active therapeutic

agents or pharmaceutically acceptable free bases, salts,

esters, or solvates thereof;

(i1} a foamable delivery system which comprises:
{a}) a solvent composition selected from the group
consisting of water, a volatile propellant, a C;-Cs
fluid alkyl or branched alkyl alcohol, an arcmatic
alcohol, an ether of a sorbitol derivative, propylene
carbonate, xylene, methylene chloride,
ethylhexanediol, polysiloxanes, dimethyl ether, and
mixtures therecf; and
{(b) a surfactant composition éelected from the group
consisting of a polyoxyethylene fatty ether, a
polyocxyethylene fatty ester, a fatty acid, a sulfated
fatty acid surfactant, a phosphated fatty acid
surfactant, a sulfosuccinate surfactant, an amphoteric
surfactant, a2 nen-iconic poloxamer surfactant, a
non-ionic meroxapol surfactant, a petroleum derivative
surfactant, an aliphatic amine surfactant, a
polysiloxane derivative, a sorbitan fatty acid ester,
pharmaceutically  acceptable salts thereof, and
mixtures thereof;

(iii) a propellant; and

(iv) an acid in an amount to affect the composition’s pH

selected from the group consisting of:

{a) acetylsalicyclic acid, ascorbic acid, boric acid,

15
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agents or pharmaceutically acceptable free bases, salts, 25 esters, or

~ solvates thereof; (ii) -a foamable delivery system which comprises: (a) a

solvent composition selected from the group consisting of water, ethanol,

WQgaptapyiBicohol, benzyl alcohol, dimethyl isosorbide, propylemremﬂm/elmss_l

carbonate, xylene, methylene chloride, ethylhexanediol, polysiloxanes,
dimethyl ether, and mixtures thereof; and (b) a surfactant composition

“selected froRt e groug: CosistingF B-Ruréhis  PEEEDdRAI At StEari@cid

17 acid, sddigarlisargdsiffate; dicetybsodisphstifosuedinateaippuric acid,
cocoamphopropionats, Rolgxamer 188, smetoxapol 258, tiethanolarine, .,
dimethicone, polysorbate 60, sorbitan monostearate, pel%rmaceutlcally L
acceptablé*$5KS e 5ot San @ FixttiréS fisbresh iy opicp ity apaqErrin,
an acid in se:smauntdesaffect theieampesitiga'spH selgetisdfomithe c54,
group con%insdgeg qf@ac}%icaacig, 159‘;%%?% salicélic acid, adipic acid, . .
aspartic acid, benzoic acid- BoHtHcid™ afbatieaFetiieally

ascorbic acid,

‘acid, formicaektahaneadifonicatil fumariseloicht glycesophdsphoric -

acid, glucopig acid, glutaric agid. giysing «glygeris acid, glycolic acid,
glutamic acid, 15 hippuric acid, hydrochloric acid, lactic acid, maleic acid,
malic acid, malonic acid, mané&fic SdCAEhERESUIfonic acid, muciE

acid, nitrous: acid,xafinaasith yielangonica aeish pResEhera ecid 1 propisRic or

acid, saccharin, salic gcé cig, sarbic acid,_succinjc acid, sulfuric_acid, :
tartaric 20 acidﬁhiog%ycofiagoacid‘%tﬁg%ﬁﬂu r%‘ aatrf&u r%&ec%ﬁeenié Pggendently

ethanolanifé av4@falkrand sPrheteally darivets bimino @bids, dBrivaiivesdr,

thereof, ang,mixtyses tharegf. or unsaturated, isomeric or non-—

igomeric, straight, br@nched,.or cyelic C;-Cos alkyl,

aralkyl, or aryl groups, wherein each of R. and Rp may -

be optionally substituted with an OH, SH, CHO, COOH
group; | | | | |
{c}y an alpha ketoacid of formula ITI:
© (RJCOCOO(R) . 1T
or a pharmaéeutically acceptable salt, ester,  6r
‘solvate thereof wherein K. and Ry are indepen&enﬁly

 se1ected~frcm the group consisting of H and saturéted

~or unsaturated, isomeric or non-isomeric, straight, -

ﬂ‘ _branChed, or. qyélicu Clwcxifalkyl,_-afaikyl} or aryl
.’groupsi:whﬁréin Ry may be optionally Substitqtéd with

an F, Cl, Br, I, OH, CHO, COOH, or alkoxy group having - =

1 to_9 carbon‘atoms}

- (d} an acid oﬁ_fdrmula III:

__ _ . LIz
or a pharmaceutically 'acceptableu'salt, ester, or.

~ .solvate thereof, wherein'

16
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In a third aspect, there is provided the use of an effective 25 amount of a
foamable pharmaceutical composition in the preparation of a medicament
for treating a disease, disorder, or condition in a mammal in need thereof,
wherein said foamable pharmaceutical composition is the pharmaceutical -
composition of as defined above. 30 In a fourth aspect, there provided is

a method ofé&kifig a foamable pharmaceutical 18 composition,
comprising;thestepsgof: {A) @(ﬂ@ixing an effective amount of one or more
active therapeutic agents or pharmaceutically acceptable free bases,

salts, estérslor sdivatésthiefedf and a pharmaceutically 5 acceptable

carrier comptising: () axfeamahle delivary system whigh comprises=(@)a 5 5.7
solvent composition selected from the group consisting of water, a volatile
propellafit ™8 TASE 6 R AkYFEr Branehéd alkyRar8heRBRCTEE WO ring or

2004/105702 PGIHHS2004/04 6733 -aromatic algohol anether gt erocyciic
sorbitol derivative, propylene carbonate, xylene, methylene chloride,

ethylhexahediol, ‘ﬁ&%ﬁ&f@‘ah@é}%im@ﬁwylw& ahd'Hixtdee™s erepf  said
and (b) asugfactapt composition selested frogrthe; group consisting of a -

o e ST S e i 2 o

sulfosuccirate stitfactant, an amphoteric surfactant, a non-ionic

poloxamey sprigglany. 3, noignie meroxapol surfactant,  petigleyn,
membered saturat@d.or unsaturated carbocyclic ring or
a 5-7 membered saturated or unsaturated heterocyclic
ring, wherein one or more ring atom(s) of said
heterocyclic ring is O, S, or N; and

(f) mixtures therecof.

In yet another preferred embodiment, the disclosure relates
to a method for treating a skin condition in a mammal in need
thereof, comprising administering to skin of said mammal an
effective amount of a foamable pharmaceutical composition, said
composition comprising:

(1) an effective amount of one or more active thexapeﬁtic

agents or pharmaceutically acceptable free bases, salts,

esters, or solvates thereof;

(ii) a foamable delivery system which comprises:

(a) a solvent composition selected from the group
consisting of water, ethanol, isopropyl alcchol,
benzyl alcohol, dimethyl isosorbide, propylene
carbonate, xylene, methylene chloride,
ethylhexanediocl, polysiloxanes, dimethyl ether, and
mixtures thereof; and

(b) a surfactant compcsition selected from the group

consisting of laureth-4, PEG-2 dilaurate, stearic

17
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derivative surfactant, an aliphatic amine 15 surfactant, a polysiloxane
derivative, a sorbitan fatty acid ester, pharmaceutically acceptable salts
thereof, and mixtures thereof; and (ii) an acid in an amount to affect the
composition's pH selected from the group consisting of: 20 (a)

acetylsalicyclic acid, ascorbic acid, boric acid, carbonic acid, formic acid,
ethanesaifanic acidpfiimaric adidiglyteropbospharnc acidd hippuric acidodi um
hydrochloric.acid, maleic acid, methanesulfonic acid, nitrous aeid, oxalic , o o
acid, 25 pl'hospﬁorlc acid, séccﬁarln, SOt icpacuf S\l e racid; thiosuiutic !
acid, undecylsaicacid, ethafhplaminerand-a phaimadeltically adceptable-cne,

salt, ester, or S0l hereof; (R),an alpha hydroxyacid of formula 1: 30
(Re)(Rb?((:3 Hg)gc%\gl eCHgl ora phar'rnaceuticast)ﬁjyrgcl?:{:eap?able salt{n%%?osr%e?agrate !

solvate theraofamisereirRA] #nd Ris asetinddpendertlytselectetidfrmhe  and
group cqnsisting. of Jc"ngre%fBr and saturated or unsaturated, 19
SUBSTITUTE SHEET (RULE 26) WO 2004/105702 PCT/US2004/016733
isohaéric ér ReisoRienc: strafght, branched, or cyclic C1-C25 alkyl,

arglkyl, graryl-groups, whergin gach..of R, and Rb may begptionally s o
substituted with an OH, SH, CHO, COON group; 5 (c) an alpha ketoacid

of forfififiefl: (RAFSOCHG(REJIP6P a phakmbcedtichlly aBceptableisalt, acid,
ester-on selvats thereafwhereiniRa:and;Rb are jndependently;selected. ¢ ; ¢
from the group qonsisti.ng 20 of H and saturated or unsaturated, isomeric

0§01d, enzolc acid, boric acid, carbonic acid, citric acid,
formic . acid, ethanesulfonic acid, fumaric acid,
glycerophosphoric acid, gluceonic acid, glutaric acid,
glycine, glyceric acid, glycolic acid, glutamic acid,
hippuric acid, hydrechloric acid, lactic acid, maleic acid,
malic acid, malonic acid, mandelic acid, methanesulfonic
acid, mucic acid, nitrous acid, oxalic acid, pelargonic
acid, phosphoric acid, propionic acid, saccharin, salicylic
acid, sorbic acid, succinic acid, sulfuric acid, tartaric
acid, thioglycolic acid, thiosulfuric acid, undecylenic
acid, ethanolamine, naturally and synthetically derived

amino acids, derivatives thereof, and mixtures thereof.

In a third aspect, there is provided the use of an effective
amount of a fcamable pharmaceutical composition in the
preparation of a medicament for treating a disease, disorder, or
condition in a mammal in need thereof, wherein said foamable
pharmaceutical composition is the pharmaceutical composition of

as defined above.

In a fourth aspect, there provided is a method of making a

foamable pharmaceutical

18



non-isomeric, straight, branched, or cyclic C1-C25 alkyl, aralkyl, or aryl
groups, wherein R. may be optionally substituted with an F, CI, Br, I, OH,
CHO, COON; or alkoxy group having 1 to 9 carbon 15 atoms, (d) an acid
of formula lll: 0 HH Z C C_< off Y n X ISI or apharmaceutically
acceptable salt, ester, or solvate thereof, wherein 20 n is 0-6; X isH, OH,
or NH2, each Yis H or OH, or X and Y are optionally taken together to
form a 5-7 membered saturated or unsaturated 25 carbocyclic ring or a
COMPRS dtneredSaturatétP ol lifisathifftéd Reterocyclic ring, wherein one or
maoye ringratems) oksaid:ieteraayelc R is @, S0rdhid isH, @HBOHtive
th COOH, or SH,rErowded that Y and 30 Z are not both ON, or Y afnd Z are
= HpTonally BReh togefiter 1T S8 BUBETITUTE SRIEET (RULE 28) £25°°
saltb;7 membeted saturatedloramsaturated- €arbocyelic ring @ha brbceutically
scce rr%%ngggregﬂsrarturated or unlsa:tL%rat.ed heterocyclic ring, wherein one or
orering é’tomj(g)rof:salgﬁe?erogyclic rngis 0, 5S, orN; and (e)
mixtures(thereef, Wherein saidifmaivabley system which comprises:

{a) a sclvent composition selected from the
group consisting of water, a volatile propellant,

a C3;~Cs fluid alkyl or branched alkyl alcochol, an

18a



‘pharmaceutical composition does not include a fatty alcohol; and (B)
packaging said mixture in a-container suitable for 10 storage and delivery
of said composition. In a further preferred embodiment, the disclosure

- WQel4e P8 method of delivering a foamable pharmaceuticalfstrfsesitions 733

10

. 15

.20

25

30

20041105702 PCTIUS2004/016733 polysiloxane

from a container comprising providing an expelling force generated by 15
mechanical means to spid foamable pharmaceutical composition, said =
foamable pharmaceutical compostion compHsinG()an eftéctive amdthE toL

* . of one or more aff¥d Hidripeutic agemty bepharmacetiticaly acceptapieane,

free bases, saltsy£sters. 0k solvatesgggr&oj{aéo (i) a foarg@gleigg)lé\ézel@/diol_
system which comprises; L(}a) a solvent composition selected from the !

group consisting S Water; 5 ¥itile pHOPER&AT: a CHew fuidatkyl Bixtures

~ branched alkyl alcehob it asai@atic alcohol, an ether of a sorbitol

derivative, propylgne 23 cglrll%%na e, xylene, methylene chlqride, :
ethylhexanediol, g:gc}l_ysiloxaneséatitrﬁgtﬁylcg ?,Sir}lécf Rixtiresthetedf Fhdthe

(b) a surfactant GBrApBsitioArselsstEdfromithesgranpl gorgistinglefise. fatty

_polyoxyethylene datiy:-ethes, 30, palyaxygthylene By-gstera fatty acid, ...
a sulfated fatty agidi urfa_gtant, 2 hoscg)hated fatty acid surfactant, a '
sulfosuccinate sGrfactant; ansélmg)%ﬁé ic AW alGht a PORERFERE,

poloxamer surfastepepdatedtionic fagroxapol surfattant, apatselesst,
derivative surfag@ﬂhﬁéh&ﬁa%aml%%&%cé%%g? 213 WO amphoteric

_ erivative, a'so
fatty acid ester, Prariaicetticaly ZCCEPtaBE SR UPSFESE aRdr faiktiras, a

thereof; and non~ionic meroxapcl ‘surfactant, -a petroleum
- derivative surfactant, an - aliphatic  amine
sﬁrfactant, a polysiloxane derivative, a sorbitaﬁ
fatty acid ester, pharmaceutically acceptablé |
| “salts thereof, and.mixtures_thereéf;_and__
(i;) an_acid-in an amount to affect the composition’s
pH_seleéted from the group consisting of;

':(a} aéetylsalicyclic aéid,-ascorbic acid, boric
_adid, carbonic acig, formic, acid, ethanesul fonic
acid, fumaric acid, glycerophosphoric acid,
hippuric acid, hydrochloric acid, maleic acid,
‘methanesﬁifonic:aéid,_nitrous acid, oﬁalic acid,

J_phqsphorig-aci&, sécaharin; sdrbic acid, sulfuric 2

- acid, 'thiésulfuric acid, uﬁdecylenic .acid,r

.etﬁanclaminé;'aﬁd-a phaﬁmﬁceﬁtiéally_acceptable.r
“salt, ester}-or_éolvate thereof:.' B ‘
{b}- an'alpha hydroxyacid'of formula I: -

. (R)(m)clomicooE I
7§r~é pharmaceutically acceptéble.Salé,uiéctone;' :
'-_or 1solvéte_ thereof Qherein p; aﬁd' Ry .are.
.independently seledtéd from the'grbup ébhéisting'-

of ‘H, F, Ci, Br, and saturatédior dnséturated,

19
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(iii) an_acid in an amount to. affect the composition's pH 5 selected from
the group consisting of: (a) acetylsalicyclic acid, ascorbic acid, boric acid,
carbonic acid, formic acid, ethanesulfonic acid, fumaric acid,

wglyeenophiasphoric acid, hippuric acid, hydrochloric acid, malp@qﬁ%d@mmm”j

methanesulfonic acid, 10 nitrous acid, oxalic acid, phosphoric acid,

'saccharin, sorbic acid, sulfuric acid, thiosulfuric acid, undecylenic acid,

ethanolamine, an’dsé’rﬁﬁﬁhﬁa%uﬁ@ﬁlyl%fé@éﬁﬁabie §§l’faé§f“é‘|" oPEBREREd. or

thereof; (b) an alpha:hyedroxyacid of-forula IaLéiR@l(Rb)@(%ﬁO@Hdupg,
orapharmaceutlcgl ex_,acceptabl salt lactone, qr solvate thebeof

whereinRa and Rb afe independently selectad fromFth& group conBsting =11y

of H, F, Cl, Br, aftHaatirardedr uhsaturatatl] isctiieri€id ncin26 isomeric,
straight, branched c9r cyglic.Gs625:alkyl aralkyk araryl groups, wherein

~each of R. andRb may be optionally substituted with an OH, SH, CHO,

COOH group; (c) an alpha ketoacid BHorMaRPIIRe5 (R.) cOCO0 (RTbT) 11
or a pharmaceutiocallyapteptablesali, cester; Q{c&@biaie&)u@re@iwh@ewr, or

Ra and Rbare m%@%@tly §§j§—%%c% from the e group lenS|s %B%Dof I—hand

saturated -or unsaturated, isomeric or non- |somer|c stralght ranc’Fled

or cyclic C1-C25 HSRRFRRSR b ArFe Jross! wirsrein-R8 frgupe consis ting

~ optionally substitytedavith@nda heBtel Q3 GHE: CRONO alkOeric or
group having 1 to 9 carbon atoms; d an acid of formula_ Ill: 22

 SUBSTITUTE SHEET(RULES6) WS 208210 873p°hed, or cyclic Ci-Cas
" PCT/US2004/01624331, aralkyl, or aryl. groups,. wherein Rinmy be

- optionally substituted with an F, Cl, Br, I, OH,
CHO, COCH, or alkoxy group haviﬁg 1 to 9 carbon
atoms; '

() an acid of formula IIX:

Biiney

IIT

.or a pharmacautlcally acceptable salt, ester, or |

~ solvate thereof whereln
n is 0- 6
X is H, OH, or NH;,
éach:fﬂis_H dr OﬁL B o ,
| br-K:and ¥ are opEionally taken £OQether to-f&rm
| a’_ 5-7 membered  saturated or unsaturated
'[fcarbocycllc ring or a 5-7 membered. saturated ox '
unsaturated heterocycllc ring, whereln one or_
:more rlng atom(s) of said heterocycllc rlng is 0, “
8, ox N; o .
% is H, CHy, OH COOH or sH, prov:.ded that ¥ and
;.Z are not both OH, ' '

oxr Y and Z are optlonally taken together o form

~ SUBSTITUTE SHEET (RULE 26)



HHOZCC21nllll oxora pharmaceutically acceptable salt, ester, or

solvate thereof, wherein n is' 0-6; 5, X is H, OH, or NH2, each Y is H or

OH, or X and Y are optionally taken together to form a 5-7 membered
saturated or unsaturated carbocyclic ring or a 5-7 membered saturated or
unsaturated heterocyclic 10 ring, wherein one or more ring atom(s) of said
heterocyclic riry is -9, or NeRkliskHe CH3 sQHRCORH, or SH, providetiurated

that'Y and Z argagggg%tglqg’ ‘%%5‘”9? gre50_p}i0£{g%%%ﬁ t%%ect‘g%gtoed or

form a 5-7 15 membered saturated or unsaturated ca cringor a
5-7 memberedWatdratethbiedgnshtiratedhietérocyclid rving, wheredri bnecore  or

more ring atony(s).-af sajd hetereyclic Jagds 94S, of N, and (e) Mixtyres . o o
thereof. 20 DETAILED DESCRIPTION OF THE INVPXT1017 Definitions

> As used hereirs an®dePbsof?ig a pressurized dosage fqrm 25 _containing
one or more active ingredients, and-whichupon gelualiop emits 8 roamable

dispersion of liquid and/or solid materials in a gaseous medium. The
dosage form ispEtkaged thdErpreSsita I 1 dGitabldohtalifer equippede 2

with a valve assgmbly. YYhem the; valye is opened, the internal pressure
forces the aerosol out the 30 valve: As used herein, "defoaming agent" or

WH%HHH%%E@@%@Qﬂssﬁéd mixture 1n a container suitable for
10 storage and delivery of sald composition.

In a further preferred emboediment, the disclosure relates to
a method of delivering a foamable pharmaceutical composition from
a container comprising providing an expelling force generated by
15 mechanical means to said foamable pharmaceutical composition,
said foamabkle pharmaceutical composition comprising:
(1) en effective amount of one or more active therapeutic
agents or pharmaceutically acceptable free bases, salts,
esters, or solvates thereof;
20 (ii) a fcamable delivery éystem which comprises:
(a} & solvent composition selected from the group
consisting of water, a volatile propellant, a (C1-C¢
fluid alkyl or branched alkyl alcohol, an aromatic
alcohol, an ether of a sorbiitol derivative, propylene
25 carbonate, ®xylene, methylene chloride,
ethylhexanediol, polysiloxanes, dimethyl ether, and
mixtures therecf; and
(b) a surfactant composition selected from the group
consisting of a polyoxyethylene fatty ether, a
30 polyoxyethylene fatty ester, a fatty acid, a sulfated
fatty acid surfactant, a phosphated fatty acid

surfactant, a sulfosuccinate surfactant, an amphoteric
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to a solubilized surfactant, dispersion of hard particles, or dispersion of

soft particles which interferes with foam formation or stability. Inhibition of
foam production or stability may involve the addition of an insoluble liquid

that is able to 5 spread spontaneously, by virtue of surface-tension forces,

over the surface of the foam films as they are formed. The spreading of

the insoluble substance is so violent, and the spreading liquid drags along

with it sEHRIERTTIRE undérlyifPhint, thata Hofe RFgouyed in W ptant, a
which is{Bus destreyed: A lidwd 10snenaqueoys vehicle is 9engrallys i vat i ve
present, even where the defoamer _is represented as a solid formulation.

A foam MATIRF 4§ Pitally pfdvide§ aBARMWith quitkiBreakifpatasiest, 2
As used herein, "effecting" refers to the process of producing an effect on
biological activity, function, health, or 15 condition of an organism in

which such activity is maintained, enhanced, diminished, or treated in a

manner consistent with the general health and well-being of the

organism. As used herein, "enhancing" the biological activity, function,

health, or condition of an organism refers to the 20 process of

augmenting, fortifying, strengthening, or improving. As used herein,
"epithelium” or "epithelial refers to the layer of cells forming the epidermis

of the skin and the surface layer of mucous and serous membranes.

Epithelial cells have the general functions of protection, absorption, and
secretion. 25 Epithelial cells are often in close proximity to blood vessels,
although generally lacking in a direct blood supply. As used herein, "foam"
refers to a coarse dispersion of gas in liquid in which the volume of the

gas is considerably larger than that of the liquid. Accordingly, a foam is a
tightly packed 30 aggregation of gas bubbles, separated from each other

by thin films of liquid (lamellae) The existence and stability of a foam

depends on a surface layer of solute molecules. At the

Z21a
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surface of a liquid, molecules are in a state of dynamic equilibrium, in
which the net attractive forces exerted by the 24 SUBSTITUTE SHEET
(RULE 26) WO 2004/105702 PCTIUS2004/016733 bulk of the fluid cause
olecwesoto move out of the surface, this motion is counterbalapesh Yo 6733
ordinary diffusion back into the diluted surface layer. The equilibrium
results in the surface layer being constantly Iessr%%nse than the bulk fluid
e s e Bnaia ci e Soter,
somewhat mtieveddsyadserption offoreignambleculesleither obtokthe  and

bulk solution; or.QLL Of the.Yaper, phase. As used herein, "isomers" refer to

different compounds that have the same molecular formula.

"SterEbisomérs HrdIsomefs AT ittt Gy frFtheWay REREsHE e’ s PH
arrapgeckin-sgade: Sk nantiomers) arsagiair ahstesegisomers that are

non- su.oerimposable. (YUY Imaaes of gach olher DIastoleosomers . ;4

are stereoisomers which are not mirror imagées of each 6ther.” Racemiic '
mixture" meAPahiktuRsSébntaifingretmal paitd of E-lmdddidudifonic  acid,

enantiomergur{y@Rd ageRHC MHER S ShRLEHES- ;CONtRINING waegualparts. : 4 ;
of individual enantioTers or stereoisom- ers. As used herein, '

"pharmace HCHIR ReBptabRsree PARLE LS ARE 1EstePE HPERTHkEenic acid,

- refersto freebiasess sattsdesters,l 20 eicdalvatsiscaituhitet aempound(Sharin,

which possgsses the samg phagmagglogical activity asﬁhhfo%%*ij%ﬁﬁfic - acid,
t .

compound(s) and which are neither bio ogicglfy nor otherwise
undesirablé <83} BBi?, Atishivaeharbamdmnedanith afcrlesampgleitically

~ organic or inetganiacacidsaNon-ligiting exampleseftsuitahle-agids

‘ascorbic acid, aspartic

include acetic 25 acid, acetylsalicylic acid, adipic acid, alginic acid,
o it afchg, %%‘r%é’ﬁé%%?&,%&?ze%%?ﬁ%ﬁi&écid,' bisulfic
acid, boric acid, butyric acid, cdmphidtic @ciei bagdehorsulfonic acid, I

carbonic acig, cg_ri$EQMMg@9§9ﬁrx§Pr%e Gasld. digluconicaidy e, or
dodecylsulfic acid, ethanesulfonic acid, formic -
: solvate thereof wherainARé.and Ry are_independently
.'selected;from.the group consisting of{H,-F, Cl, Br,
and saturated or _unsatﬁratedt isomeric of:.nonw
isomeric, straight,szahched; of cyclic C1=Cas alkyl,
afalkyl;-brraryl groups, wherein each oﬁng'andwmamay
- be opticnally substituté& with an OH, SH, CEO, coox
group; | S : .
(c) - an alpha ketoacid of formila II:
© (R)COCOO(R,) - II
or a pharmageutically Tacqeptable'.salt,' ester, or
solvate]thereof.wherein R, and Ry are independéntly
selécted_fiom ﬁhe.group cénéisting of.H and saturated -
_dr-'.x;nsaturaﬁed, isomeric ox ﬁonéis_omeric,. s_t;:aight_:?, -
branched, or cyclic Ci-Cps alkyl, aralkyl, or aryl
_.grpupSL;Wherein Rﬂ”may be.optionallylsubstituté@_With -
~‘an F, Cl, Br, I, OH, CHO, COOH, or alkoxy group having
'f l-td 9 carbbn'atbms%. | e e

(d) an acid of formula IIX:

22
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30 acid, fumaric acid, glyceric acid, glycerophosphoric acid, glycine,

- glucoheptanoic acid, gluconic acid, glutamic acid, glutaric acid, glycolic

acid, hemisulfic acid, heptanoic acid;- hexanoic acid, hippuric acid,

dEbYoHE acid, hydrochloric' acid, hydroiodic acid, PCT/US2004/016733
hydroxyethanesulfonic acid, lactic acid, 25 SUBSTITUTE SHEET (RULE
'26) WO 2004/105702 PCT/US2004/016733 maleic acid, malic acid,

- malonic acid, mandelic acid, methapesulonic agig mucic acid,
naphthylanesulfonic acid, na pic-aeid-ricetinic acid, nitrous acid,
-oxalic acid, pelargonic, phospho ic’_a id,{propiomc_acid, saccharin,
salicylic 5 acid, sorbic acid, succiNjg #cidg sulfuric 28d, tartaric acid,
thiocyanic acid, thioglycolic acid, thiosﬁﬁ_furic acid, tosylic acid, ' T
undecylenieracid, ethamolansingnatlially andsynthaticallys Uerivessamino or -
acids. Nongimiting.exaples-of hase salts, esters, or solvates include '

- ammonium salts, alkali metal salts, 10 such as.sodium and potassium

salts; alkalfhe'8afti hetal salts, such as calcium and magnesium salts;

salts with atganichases, suchas dicyclohexylamine salts; o

methyl-D-qilé%%x | e;sa%d gglt%ﬁ/vith amino acids, such as arginine, lysine, -

and so forth. Also, the basic nitrbgen-Containing groups can be o

‘quaternize@fith %’G@hYlﬁié@eﬁEta?WéYaH@khalid@g,e@l!@h? asanétayd, a 5-7

ethyl, propykaine- Rutyahlotdes; iomides.andiodides; dialkylsylfates,y or
~such as dlgn tl¥|,tgl%l£¥|, début |, and diamyl sulfates; long chain halides,

such as detyl” TaulyT, myristyl, Hhd Se5Ri chforides® Brofities kg r ocvelic
iodides; asthima halithes; such asibenzyl and20 phenethyd bearmides;caind said -
others. Watgr-orgilssoluble or dispersy ible pradugds are thereby obtained:

As used herein, Ego%?llant" refers to a substance t'ha}t provides the _
pressure td ah“aérosof coBosftidfthat¥ordds theCebRTsbdeR cltBih Z are
~-container inavhichttisostored when a valve 25 on the container as opened

 Propellants,glsp inflvence the form, of the disharaed compositions e, 5,

foam, stream, or spray. : R _

- membered saturated or unsaturated carbocyclic ring or

a.5;7-membéred saturated o:_unsaturaﬁed heteroéyclic

‘xing, wherain--onef.or'“moré:'fiﬁg' atom(s) of said
heterocyclic ring_is.o,-s, of.&; aﬁd |

(e} mixtures thereof.

" DETAILED DESCRIPTION OF THE INVENTION

' Definitions

... As used~herein, an “aerosol" is a pressurized dosage form

containing one or more active ingredients, and which upon

gctuation~emits a dispersion of liguid and/or solid materials in -

a gaseous medium. .The-dosage form is packaged_undér preSsuxe in

"a_suitable-édntainer equipped witﬁ:é_éalvé'assembly.'_When the |
- valve is opened, the internal §réssuréfforces the aerosol out the -

valve.

- As used herein,'?defoaming ageﬁt“_or:“fdém.inhibitar" refers"

23
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" There are two common types of propellants, liquefied gases and
compressed gases. As used herein, "surface active agent” or "surfactant"
30 refers to soluble substances that have a strong tendency to '
WCcgneantrate in the surface layer of a foam. Accordingly, a SUﬁ@@ﬁj@ﬁjMﬁ)[5733
agent will reduce-interfacial surface tension at relatively low

., femperatyre ing it easjer for emulsification to ce. The
a%d| o?c%aféurzéfze%ctﬁe gger?t tr%;n %%ﬁ?é‘sﬂ%? &]aé I—%EJT‘J@J[?LE o

di %@WQOQM&QS?O&@@I&&@&SM@@ 167 B@r‘ﬁﬂalrstabmzéltrf@_mma?mﬂ
or ingraasingithe sufaes gndbulk Hdseositiesofihe system which.retlces  pay

drainage, and by forming a_strong.interfacial film around the bubbles, :

ARG NoaReLRLET tRE bEBbIERIREOHHE intd EoHiact™S Eodgndtide. £
sp BeliVesp Systems Theynresent inventive Subjectanatterialates thoaaavel over - -

rndoamable delivery system which comprisgs; (i) a solvent compgsition, - a;
_ T’ectea(from the group consisting of Water a volatile p propellant a C1C6
Offll*ﬂhelGﬁﬁ@ilHPB%néH@&%ﬂl(&ﬂealcbﬁols%m HHOMaE alcongdl, Shetharsigin
1@9{@@&@;@/&@@@%&@@@@@%@& vlena metpienechlends, that a
ethylhexaned|%l Eoly 11 S, dl I“gl etherhand mixtures thereof; (ﬂa ,
%ﬁrfﬁcta‘lﬁ?‘é%mposz’tlon Selected froml & §roup™1s COREIEimGSra

z]whymcymhydehe datty Bth gﬁraewywxyeihyleme ,fa&y@:stwha:mn;hacmb foamer

lss%f@ﬁ%%@%@&'d §Qrfa§tagbﬁ8h0§8tjﬂ@ga@{t¥r?‘md Sﬂrfa&g%git & nhibitor

sulfosuccinate surfactant, an amphoteric surfactant, a non-ionic
CYRbTcKalHe PERTAASHAt, & ﬁ@ﬁﬁbﬁfb%e%&éa@ﬁﬂ%%ﬁﬁﬁé‘ta@ﬁ%’p@&‘%ﬁ@
derixgtivessifaciant an, aliphatie aming-sufastant a’@@')/@}l@(a@ﬁocess of

a sorhitan fatt id ester harmaceutically acceptable salts
derlvelive. soien. fa,cid ssters phammaceytcaly acespledle 2%, o
ereo %R mixtures thereo :
condltzcn of an organism in which such activity is maintained,

' enhanced diminished, or treated in a manner consistent with the

-_.general health and wall- belng of the organlsm

- As used hereln. *enhancing” the _blological activity,

fuhction, health 'or condition of an organism refers to the

process of augmentlng, fortifying, strengthening, or improving.

As used hereln, “epithelium*' r.“eplthellal” refers to the

 layer of cells formlng the epldermls of the skln and the surface

o layer of mucous and serous membraties. “plthellal cells have the
'general functlons "ot protectlon, absorptlon,_ and secretlon
-Eplthellal cells are often 1n close proxmmlty to blood vessels,

-although generally lacklng in a &lrect blood supply.

As used heremn,[“foam refers to a- coarse dxspersxon of gas

1n liquid in which the. volume of the gas is con51derably larger

-1than that of the llquld ' Accordlngly, a foam is s t;ghtly packedf

aggregatlon of gas bubbles, separsted_frem each_other_by'thin

" £ilms of=liquid'{lamellae) The existenceland stebility of a
Foam . depends on a. surface layer of solute molecules At the
. surface:'of a llquld molecules are in a ustate_ of dynamicl:"

. equlllbrlum, 1n.wh1ch_the net attractive foreeszexerted by the

' SUBSTITUTE SHEET (RULE 26)
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25 acid, acetylsalicylic acid, "a_ciipic: acid, alginic acid, ascorbic

30

(iii) a propellant; and 25 (iv) an acid in-an amount to affect the delivery
system's pH selected from the group consisting of; (a) acetylsalicyclic
~acid, ascorbic acid, boric acid, carbonic acid, formic acid, ethanesulfonic
WQei#/ Toamiaric acid, glycerophosphoric acid, hippuric acid, 30 hyuroshionina s733
acid, maleic acid, methanesulfonic acid, nitrous acid, oxalic acid, o

- bubPRospharic.agidy, saccharin, serbic.acicd, SHHUEL%%‘_doﬁEO%LEfUﬂ?eaQJQr' ace:

undecylenic acid, ethanolamine, and a pharmaceutically acceptable salt,

hegidt b SBivate HRIBGF 7 SOBST IPUTE SHEET (ROEEBépRdack into
th206%#/10762 PEHUS2004£16733 (phan alphazhyskroxyacidal.fiormulal: vhe

~a{BELROG O COOH, of pahamacautcaly acceplatle <ol aeigne,

or solvate thereof wherein Re an are independ

WhiRd gP56p o sisttd BF H - tensBenant sdterated Gramsatlitatetknsion can

beiSOMRKGAE NOB1 isoraeric, steaight-lvanshed o Gyelic C1C28. ML cither
gral%yl, or a}%l _ rou%ﬁq\évherein each of R, and Rb may be optionally
U SuBtitTREd Wit ak O/ “SRCAD, BECH H8Gro@RIE) BR%Bha ketoacid

of férmulacit M@@CO@&@R@):H"ormﬁ%rmcemﬁ&&lﬁe&eeeaﬁﬁ%ﬁttmt

‘nafSternQr solyate ihereqf whersin R, and Rbare independently 15 jsomers

selected from the group consisting of H and saturated or unsaturated,

ERonid 8 nGRAsoriBric i, Hrancianor eyeliccCraogsdlk, meace .

* el dilcaiyt groupsewhereisaRe may beseptieralyosubsiituiedwithy A0 Fnon -
éugétr%{dplbsoal_lg’l%!ﬂn%r%%p @m%_g!sko&%’- %rggg %ae/}ilg . “Dia'ste.reoisomers"
are sterecisomers which a:::e.no't mirror images of each other,
"Racemic mixture" means a mixture containing e@al parts of

individual enantiomers.. "Non-~racemic mixture' is a mixture

~containing unequal parts of individual enantiomers of.stéraoisorrin

: ers_.

As u_se_d: herein, “pha'maceuti-c_al-ly .accéptable- free bases,

- salts, esters, or solvates" refers to free bases, salts, ési:er_és, -
or solvates of 'su_bj_ect .compound (s) which possesses ‘the same

-plﬁ;amacolcgical_ac:tivity as the subject compound(s) and which are

ne‘éithar :biologically nor otherwise unde-sifable. .A salt, estér.,_

_o? solvate can be formed with, for example, organic or inorganic

acids. _Non—limiting examples of suitable acids i:dclu_de acetj'.c:.r

acid, aspartic acid, benzoic acid, beﬁzenesulfonic acid, bisulfic

aQ_.ILd, boric ac:_id, .bu_tyric': acid, camphoric acid, camphorsulfonic |

acid, carbonic acid, citric acid, cyclopentanepropionic acid,

digluconic acid, dodecylsulfic acid, etbanmesulfonic acid, formie

_'..a_.cid, fpmarﬁ_’-’c" acid, 'glyceric acid, glycerophosphori.c' - acid, .

.glycine, glucoheptanoic .acid, gluconic ' acid, glutamic é.c:id','- -

glutaric 'a_c:_i.-d,_ 'glyc;olic- acid, hemisulfic acig, hebt:an.oic acid, |

-hexanc_ni'c:' acid, hippuric acid, _.hydrob'romic' acid, hydrochloric

'.ac:_id, hydroiedic atid_, hydroxyethanesulfoni_é acid, _l:ictic__'aéid, -

25
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20, 1 to 9 carbon atoms; (d) an acid of formula lll: HH O Icc Yin ~ ox Il
or a pharmaceutically acceptable salt, ester, or solvate thereof, wherein
25nis 0-6; X is H, OH, or NH2, each Y is'H or OH, or X and Y are
w®Btianatygtaken together to form a 5-7 membered saturated
unsaturated carbocyclic ring or 30 a 5-7 membered saturate
unsaturated heterocyclic ring, wherein one or more ring atom(s) of said _
ma DI SUBSTITUTESHEET (RUIE 2602004/ 105702 mandelic  acid,

gﬁTstzow{nms
or.

. : me%ﬁ@é‘aﬁ%gngégdhetﬁ@@Yg'Ceﬂﬂg:ﬂs Ongp@ft&’lyz&ﬁﬁsﬁlﬂgm%' acid,

or SH, provided that Y and Z are not both OH, or Y and Z are
na%%%\ﬁﬁ takehtogetherio ot 67 5 Méimbersd Sattfatedsplic  acid.
pe lms:abnﬁaiedp?alsbphydmnag:@i, @Efdommbeeedeatwateﬂlmimsaéen&teﬁhc

achieterocyelic tng whereingne oL more ting gh m(s).of;said heterocyclic .. o

ring 1s 0, S, or N: and (e) mixtures thereof. 1 e present inventive

thiggiabic damisly syBtePas ¥Fe bhpabRi bf fiinguioTskings & feamslic |
3 aci@r agﬂﬂ@@'ﬂk@fbt%@ﬂﬁh@@ﬂzﬁﬁgié}ﬁﬁi@amm&@ﬂﬁxéﬂwlgy{hﬁetlcally

rese tdehvery Sé/saems d\é/for dllute foams consisting of nearly
s%) Srical BUdhled ésparated BY ratier itk fll‘?ﬁ?ﬁ?égﬁe\ﬁﬁatWC%ﬁi &5 .
estiguil. Simikeiyytieprosert détivenpeystemsalayformikali metal salts,

.such as sodium and potassium salts}'alkaiine earth metal saits,

such. as calcium and magnesium salts; salts with organic bases,

sgch as'dicyclohexylamine salts; methyl-D-glucamine; and salts

with amino acids, such as arginine, lysine, and so forth. Also,

' the basic nitrogen- contaznlng groups can be quatemized wzth such
. agents as lower alkyl halides, such as methyl, ethyl, propyl, and
© butyl c:hlor:.dee, bromides, and .iodicies; “dialkyl 'suifatee,' such as °
._ dimethyl,  diethyl, dibﬁtylf and diamyl Sﬁlfetee: long Ehain
ihal-ides.,” sx_ic"_h 'ai_s decyl, laurvl, myristcyl, and_st_earyi chlorides.;
_ bromides; _and-'iodides; asthma halides,  such as.'benzyl end
'_phenethyl bromides- and others. Water or oil- soluble or dlspers~:-

o :.ble products are thereby obtalned

As used hereln, *propellant” refers te' a substance that

i "prov:Ldes the pressure to an aerosol- compos:.tlon that - forces the

25

.3'0- '

c:ompos:.tlon out of a contaz.ner in. which .1t: is stored when a valve

‘on the’ contan.ner is ‘opened. . Propellants also 1nf1uenc:e the fom '

" of ‘the a:.echarged compos:.tmon, i.e. foam, stream, or spray

There are t:wo common types of propellants, llquefled gases and

compressed gases

As used hereln, “surface active age'nt"' or - “surfactant"

"refers to soluble substances that have a . strong tendency Lo
"_'concentrate J_n the surface 1ayer of a foam Accordlngly, ‘a

. surface actlve agent will reduce ::.nterfac:Lal surface t:ens:.on at.’

relatn_vely low temperaturee, making 1t easn_er for emuls:l.flcatlon'

_t_o take place. 'i‘b.e addltlon of a surface actlve agent, then,-_ T

26
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concentrated foams that are mostly gas phase and consist of pOthedraI
“gas cells separated by thin liquid, films. This concentrated foam may.
develop.-from the more dilute foam as a. result of liquid drainage, or may -

W Qesfeiopsthtectly from a liquid 20 of relatively low viscosity. Aceordisglys/o15733

the present inventive foam delivery systems promote foam stability by
.improving spreadability. Spreadability is a function of surface tension of

Wil B GF AFRCreass in%Surtacs TSy is JECompaAfPhyan Puik

vimooedss év sufatecaress t?@Acwbﬁdihgt;edtﬂSe@(mefﬁedatbat thexpreseforming
= inyenilye, composiigns Saving.gne oL mare sLrfRclanis gt produce 8.

‘higher surface tension will improve the spreada |ﬁtyo the  compositions.” -

| COSHLERTAPFOVEd shReadAY A IS RRSE iAtrhate worradt -between the

active therapeutic agenbanataiaeddn 1hex30 Hamang the tissues to _
Whicﬁlfoam ig dee_lié/er.ed. The, agplieqﬁcom$05|tlon Is initially in the form of
afoam: The foam breaks down at pRySiotoditat téhpéftiiet £igdid15vet
foaltove e delive drerapesticmgentdb satugaté ke treatment site. Such a R
system proyidesgrhanced coptact and pengtration of 29-3UBSTHUTE, .,
'SHEET (RULE 26) WO 2004/105702 PCT/US2004/016733 the active ™
therGPEGICEGBAL PifodGH e efithElt tak fayer omsdckark the ifveRtveluid
compDbEiibnds skppliethad afokpl, the cpiepesties:ofthencampositiebhol, an
make.it easier. to handle and. physically control. The foamable :
com%géﬁ%h cﬁgntéggra%gf %lé:éggly é\:/ﬁjélxwvsap%égcei and’ ﬁé’g%é%eﬁﬁ thé %%%"?ate"
proitih§ st opBf BavErRgedttheisie toebb Tidated vaithout prepdaturboxanes ,
- evapgoratienyaf the,selvent:dt would furthenheg gxpected that the present -
foamahle delivery systems maintain a concentration of degradation 10
proditt(s) fesSH ARG 595 BFRE starfifg coftentafion-srihe BRfvesToup
therapeuticsagent containecd:thensin yordessliihanb&  ofthedabel gy, a

}NhGSSYﬁS%&QEﬁ?f%HQQ@QE&Qikggﬁgﬂgg-fatty acid, a suliated.fatty

acid surfactant, a phosphated fatty acid surfactant, a

sulfosugginate 'surfactant, an amphoteric surfactant, a °
__non—ionic_‘poloxamer surfactant, a nen-ionic meroxapol.
.surﬁacﬁanﬁ, a petroiéﬁm:derivatiﬁe surfactant, an,aliphatiC' .
amine suxfactant,'é:pOIY$iloxane derivative, a sorbitan

'_fatty':aéid estér;_ pharmaceutically aéceﬁtable;,saltsﬂ.'
théreof,_and mixtures théreof} | - |

(iii) a préﬁéllanﬁ;;aﬁd _

_U(iv).éﬁuaéid in:én amdunt to afféct the aeliﬁerytsyétem's'
_ pH seledted from_the'grqup cdnsisting of: | N
' (a) _acetyléélicydlic-aCid, ascorbic acid, béric_aéidt

carbonic acid, formic acid, ethanesulfonic acid,

"hyd;ochléric acid, maieic acid, methanesulfonic'acid,.'
i'nitrOus-acid, oxalic acid, phosphoric:aéid,'séccharin;"
sorbic acid, sulfuric acid, thiosuifuric aéid,'
undecylenic-acid, ethanolamime; and a phafﬁacautiéallyj¥

. acceptable salt, ester, or solvate thereof;

27
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- embodiment, the present inventive compositions can maintain a

~.concentration of degradation product(s) less than about 2% of the 15

“starting concentration of the active agent. In this regard, it should be

 woated thatthese foamable delivery systems maintain a conce ' f | o
- degradation product(s) less than the threshold limit for degrac?aifti?)}:ﬁ%}f"%mH’733

product(s) established by the international Council on Harmonization of
Technical R&uiréhieftPhst F8 Regstratioch offPHammadeuticals for

* Human Use (ICH). Additionallyrtheigbelefainaysgd to calculate the ¢

amount of tgg Igs%maalqnlo% ge radation products of the label claim is

* intended .to encompass that amount of active migiedRntadthallytactone, or

incorporatetFihteiive rodteefo sipporithi®labehdlaiy, e-25iamgpendently
amount remaining within-the legal -B‘Egééi_@ﬂ%rs {g%giﬁgme@ts}{Qr Qtod&ct _—
-stability for veterina'rgég{(ﬁ)ducts' are also herein envisioned. In a preferrec !

embodimeft:the FrEsErt ifivkntife fodRFBIB déIR’ry sysems hvay or  non-

- optionally firtheecomprisexa foam,inbibiae2Qito ajd indhe spreading of 15,1,

- the foam. Antifeaming agents (fo m_inhibitors) act against the various
factors promotin%gf%ém sta%%i%y. A?é%’rﬁiné’fy%g PBldTHERKA5WRGRE o may

liquid statePs 9RE-Garckibreakiprbant eshdidrimprovetispraadabitity  coox
are desiregradgam inhibitor may be included in the present foam: 30

SUBSTITUTE SHEET (glUL - ZG%WQ 20041105702 .
PCT/US2003101673F BhfuRTbAR Phamtadaieal € oksositions The

present inventive subject mattéradohtimaaliy, relates to a pharmaceutical

compositiog,comprising: (A),a9 effe tive_amount of.one or.more active
“therapeutic agents or Eharmaceutlca Y aéceptable Trée badas, safi§-er: o

esters, or- §%h
comprisings<f)sa teamabledetivery:sysle@nich COPUIeS: ana saturated

. or unsaturated, isome_ri_c or -non-isomeric, straight,

t branched, or .cyclic C;-Cjs alkyl, aralkyl, or aryl
' | groups, wherein R, may be opticnally substituﬁéd with

-an F, Cl, Br, ‘I, OH, CHO, c;ooﬁ,_- or alkoxy group having-
-1 to 5 carbon atoms; . . - '

{4y an acid of formula IiI: -

~or a pharmaceutically _agcéptable salt,-:estér,_.of:

solvate thereof, wherein
.n is 0-6; - o -
X is H, OH, or NH;, =
2 e.a;ch Y 3.sH or OH, L ' ‘
.__éf X-gnd'Y'are thioﬁélly takenwtogetherKﬁo form a 5»7:
| _' me_nfbered' saturated or -._},_in,.g-at:_ﬁratéd carbdcyciié ring ,03;' :
La _.'5-'7' membered :sa_i;‘uz_:aﬁe;i ‘or :.i',_tr_lsa.tura_ted .'-hetérocycl'ic ) -

¢ x¥ing, wherein one or. more ring atem{s) of saig

28
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10 (a) a solvent composition selected from the group consisting of water,
. avolatile propellant, a C1-C6 fluid alkyl or branched alkyl alcohol, an

aromatic alcohol, an ether of a sorbitol derivative, propylene carbonate,
Wxiytélﬂ@’l(lﬁmethylene chloride, ethylhexanediol, ponsHoxanengmg }44/61(7'33

ether, and mixtures thereof; and (b) a surfactant composition selecte

from the group consisting of a polyoxyethylene fatty 20 ether, a. :

polyoxyethyIEREfEr7Estes, & fatey asid a Stlfated Fatty acid surfactant, a

phosphatedzfatty acidsyrfastantgosulfgsugginate sytfactant, a0 v ang 7 are

~ amphoteric s%rf%ct nt, o non-ionic poloxamer surfactant, a 25 non-ionic

meroxapol-sur acta a petroleum derivative surfactant, an aliphatic )
amine surf&@aﬁtm@ﬂyemm@m @aw:bltaﬁgéatﬁyéﬁcmes&em a 5-7
pharmaceuficaliy.accentable. salls tQ%f%?Isgg%rf%' ayesthereol 0.0, o

propellant; and (|||) an acid in an amount to affect the composﬂ on's p
‘selected frdn e gR5Hy eoRSISHAG SF (e hceryIsalieyElic abitl als%b%‘iecycllc

acid, boric’ atitly carbbait=aeid, farmicacidggthanesylionic 3k (s) “of  said

_ SUBSTITU;gt%I;_JEET £19Lr'%,26) WO cg004/105702 PCTfUS2004/016733 .
acid, fumaric acid, gK/cerophos Ofic acid; hlﬁﬁu fb‘?hydrochlorlc

- acid, maleiclgeid, hetvaes iforieadid, nitrous acid, oxalic acid, .
phosph@rlgﬁ@g@r&aqtihaéﬂ%1%b&%9b§lé'fﬁ%“1§@e%9 @gﬁgmg”%feclgzapable -

Jg.mdgck/nenlc acid, ethanolamine, and a pharmaceutically’ acceptable
ing varlous kinds of foams for administration to

'epithelial cells .of a mammal. For example, the present dellvery

systeme may form dllute foams consisting of nearly Spherlcal

‘bubbles sepa:ated_by rather thick films of somewhat viscous

llquld. o Similarly,‘ the present dellvery systems . may. fcrm:-.‘

. ‘concentrated foams that are mostly gas phase ‘and consxst of

'-. polyhedral gas cells separated k@f thln liguid, fllms : Thls

20

concentrated foam may develop from the more dllute foam as ‘a-

-result of 11qu1d draznage, or may develop directly Ffrom a lquLd.

of. relatlvely 1ow VlSCOSltY

Accordlngly, the present inventi#e feam'delibery sYStems

promcte foam stablllty by improving . spreadablllty _ Spreadablllty

is a functmon of surface ten51on of the comp051t10n 2n increase

o ”1n surface tenSLOn is accompanled by an 1ncrease in surface area..

25

30

.Acccrdlngly.: it‘ is- expected that  the present 1nvent1ve
‘composltlons hav;ng one or more surﬁactants that produce a hmgher
surface:_tenSLOn will 1mprove the spreadablllty of the”,“.

.comp051t10n$ Such improved spreadability alloWS .more lntlmateff

contact ‘between the actlve therapeutlc agent contalned ln thef :

foam and che tlSSUES to whlch foam is dellvereé

_The. applled comp051t10n is 1n1t1ally in the form of a foam

,:The foam breaks down at phys;ologlcal temperature to a llquld to.

”.allow the actlve therapeutlc agent to saturate the treatment"

-f_.SLte : Such a system prov1des enhanced ContaCt and penetratlon of, ”.'-w

'SUBSTITUTE SHEET (RULE 26)



15

20

salt, ester, or solvate thereof; (b) an alpha hydroxyacid of formula I: (Ra)
(Rb)C(OH)COOH | 10 ora pharmaceutically acceptable salt, lactone, or )
solvate thereof wherein R. and Rb are independently selected from the

d or unsaturated g
woreupeensisting of H, F, Cl, Br, and saturate piSOMEN 016733
or non-isomeric, straight,: branched, or 15 cyclic C1-C25 alkyl, aralg?/ﬁ or

aryl groups, wherein each of Ra and Rb may be optionally substituted
Ehithat-Ore SHeCRIG COONgrotiprie) anvalpbakeatpaciaf:formua 1I: layer.

BRALGOCER (RA),11:20,ar %mgz;@fﬁ%utlca“g ace %b'e salt, esteé | the

solvate thereof wherein Ra and Rb are mdependse Eiectea ffom

PORRT EdRSistiRG oFiF arftPRRRFAtePEr UFturdted dsemeric o handle and

Phys-dsarhetic, straighi, branched, qcfﬁﬁgggb@t %%gngé'[hﬁlér%ég&%%ﬂtaer&a
' Ram ybeotlona substituted with a . 1, OR, _
e%g&%$cgg£?r aﬁ<ox§ g?cx)ll?p avmg 589 c%?ﬁorp%%mspeo‘?‘ﬁrﬂéé@ oproper

CRARTRESI120. FhR ZE-©H3bY hnedted oriapbhammaseiticaly: evaporation
ofaceeptable salh ester, or 32 SUBSTITUTE SHEET (RULE 26) WO - -

4/016733"
2004(105702 2 PTIUS2004 B Bpectod that the present foamable

daelivery systems_ maintaln a concentratlon of dEgradatlon
product(s) less . than about 5% of the start;ng concentration of
the active therapeutlc agont contalned thereln, or less than 5%
of the 1abel -.claim, whlchever is more stringent. In a preferred
embodlment tho present lnventlve composltlons can maintain . a
-concentratlon of degra&atloo product(s} less than about 2% of the
starting concantratlon of the actlve agent. ' In this regard, it

should be noted that these foamable dellvery Ssystemns malntaln a

: concentratlon of degraéatlon product(s) less than the threshold
-'llm&t for degradatlon product: (s establlshed by the Internatlonal' 
.CounCll - on Harmonlzatlon- of Technlcal Requlrements for--'
irRegLstration of Pharmaceutxcals‘ ‘for Hﬁman _Use: (ICH)
Additionally, ‘the label clalm used zo calculats the amount of the

'Jless than 10% degradatlon products of the label claim is lntended

to encompass‘ that amount -of actmve"lngredlsnt actually

:_ 1ncorporated 1nto the product to support th;s label clalm, i, e.

25

any amount _remalnlng wmthln--the_ lsgal llmlts g Slmllar'

Vrequlrements for product stablllty for veterlnary products aref:

o also hereln envisioned.

30

-In a proferxed embodimsnt” the pxesent lnventlve foamable‘

fdellvery systems May optlonally fuxther comprlse a foam. 1nh1b1tox'

to aid in the 5pread1ng of the’ foam Antlfoamlng agsnts (foam

'_1nh1b1tors} acty - agalnst the varlous factors promotlng anm“ e

f'fstablllty Accordingly, if- rapld breakdown to a lquld state, as

__1n ‘a qulck—breaklng foam,. -and/oz: mproved spreadab:.llty are

jdesxred a foam 1nhlb1tor may ba 1ncludsd ln the present foam'

30
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solvate thereof, wherein nis 0-6; X is H, OH, or NH2, each Y is H or OH,
5orXandy are optionally taken together to form a 5-7-membered '
saturated or unsaturated carbocyclic ring or a 5-7 membered saturated: or

- wansatureted heterocyclic ring, wherein one or more ring atom@%§%94/0£6733

heterocyclic ring is 0, 10 S, or N:'Z is H, CH3, OH, COOH, or SH,
provided that Y and Z are not both OH, or Y and Z are optionally taken

feggetherte6rm a 5-7 membered saturated or unsaturated 15

a

20

carbocyclic ring or a @ﬁamﬁmmgqt%@,mi%q@;grated heterocyclic
ring, wherein one or, more ring atom(s) of Said heterocyclic ring'is 0, S, or -
N;-atd fePRITIES 1RSTET- 20 RERAgBATERafples biartive zelates to
tperapeuticiagents ordhelrspharmaceutiedlbiaeceptable free bases, salts, -
esters, pr sQjv fulinthe present inventive compaositions can be :
but ?@Pno%ﬁlm%ﬁ?%%%e selaelgégdO #oénnﬁieééro%%rgor?s%ﬁﬁge o%%raﬁ)euﬁlc :
sterdi@& 4ritif iy AP RgERES AttfittobiaRC tfeds i steangases, salts,
derivasives thereof seaneear dreating agents,feeatment agents for

inflammatory bowel disorders; agents intended to protect the skin, modify

its appearance, of improve its rate FRERIRY shd™ MikifFEs tHErEdr- 3679

a preferred Enmbodirfeamshic: sterbid isra cortivosteroid dhatwarkd des :
beneficially alterthe;appgarans.metabglie, ok fﬂfsﬂongggtgé%ed from the
permeability, or health of a living arganism. Corticosteroids are sterola
hormones producBi P THHRRGE thE atéfial gRnEcPréfdifegropeliant,
corticosteroids usefalipthefluid alkyl or branched alkyl alcchol, an

aiomatic' alcohol, an  ether -of  a sorbitol
'derivative, propylene carbonate, - xylene,
méthylene chloride, ' ethylhexanediol,

- polysiloxanes, = dimethyl ether, . ahd- mixtures
tﬁerebﬁ;.énd . | ) . |
.(b}__a.surfactapt:compOsition éélectéa from. the

..grpﬁp.'cdnsisting of'-a‘ﬁpolyckféthylené 'faﬁty
ether, a pblydkyéthyléné:fétty ester, a faﬁty

acid, a sulfated fatty  acid. surfactant, a
phosphated_ :[fatEY'.'jacid'.' sﬁrfacﬁant, a
sulfesuccinate surxfactant,  &@ - amphoteric

. surfactant, a non-ionic poloxamer surfactant, a
nohfidnic_'meioxapoi fsﬁrﬁactaﬁt,::a {ﬁetrbieum
- derivative .suriaqtaﬁt, :én: aiiphatic._'émiﬁe
_sﬁtfac&ant, a‘polysiloxaﬁe derivative, a sorbitan
' fatty'_acid ester, pharmaceutically':acceptabie

 salts theréof; and mixtﬁ;es thé?ébf} o

{ii}xa.prqpellant; and o o
;{iii)van"acid in an amount to affect the:cqmpoéiticn*s-'
'-":pH“Selécted.ffomzthe group conéisting of: |

' . (é} 'gce;ylsalicyclic §cid,_ascorbié”ééid;-boric

- .acid, .carbonic acid, formic acid, ethanesulfonic
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33 SUBSTITUTE SHEET (RULE 26). WO 2004/105702 _
PCT/US2004/016733 Present inventive compositions include, but are not
limited to, alclometasone dipropionate, amcinonide, beclamethasone
waipnept e, betamethasone benzoate, betamethasone dipropj .
-betam?ﬁ?sone valerate, budesonide, clobetasol propionate, § 89%%‘004/0].6733
clobetasone butyrate, cortisone acetate, desonide, desoximetasone,
diflorasone diacetate; dliflucosiolene valesate, fluciqrolong acetonida.c acia,

| ~ flumethasone piveﬂg@ quocino.Ion(f agée/(%)nide, fluo_cinonid,ecé fluocorti
fu n

. aCcl

n .
butyl, fluocortolone pPéTo%lrgtlons, fiG&he Sretatd itiFandrandtide 21
10 flurandrenolongsfiltiasenkelproisionats haltinomnide; halbbetasellic acid,

propionate, hydrogaisone, hydregortisone Acesate, Ydiocortisane <1 ruric
butyrate, hydrocortisone propionate, hydrocortisone valerate, .
methylprednisolorf& Afetate™ MEHEtES3HHE furB&te prarigsipgytenic  acid, -
hydrochloride, pregitisone. asetate, predinisopaatawalarate: dnapcinelepeanie

- acetonide, and mixtuyres theteqf. _Inme%mcs)tohlexfT é)éefe{ticlad empodiment, said

active therapeutic agent or its ph‘armaceutlcalfy-acéaerpﬁg fe free base,
salt, ester, or solvite is & artfungaydgernwhich cah ifretudel Ut is not

limited to, those selected from the grqup cansisting:et-384midazoles,
hydroxy pyridones, triazoles, allyl amines, undecylenic. acid.derivatives;

tolnaftate, halo‘pro%xln,ap?ﬁ&iﬁ&?ﬁ%ﬁ&?ﬂ%ﬁﬁinﬁﬁ%ﬁ’%ﬁre”saﬁ'l"e'reéﬁf:toner |
Preferred antifungat agentsusetul intke pseEsentinventive. egmpasitions, are
“include, but are_ngh@gggg&gn@ﬂp@égggljg% 25 butogonazole nitrate,. .
ciclopirox olamine, clindamycin, clioquinol, aotrlma-iole, econazole, e tE g
econazole nitrate °flufondzol& Fucjosimagrisesturafcfraconazeleturated,

ketoconazole, miconszela.dnicronazoles sattifine, Nystalin @Magding cnea, or
dis_ulfide,_sulco_na%olglgerbigajige, terconazole, 30 tioconazole, tolnaftate, = -~
triacetin, unecyleni€ acid, zirc BoritRions. andmiktiids theeot Yl groups,

wherein each of R, ‘and Ry may be opticmally
substituted with an OH, SH, CHO, COOH group;
'(c}__én-aiphé ketoacid of formula IT:
| L {R)COCOO(R,) . Ix
:dr a. pham.écaﬁt._ié_:ally acceptéble salt, _es.ten.:,. or
' solyatgg _thereoﬁ' wherein R, ~ and Ry are
. i;dependen_tly selected '-f'r_b_m the group c_bnsi’s_ting |
' 'é)f H’_;an‘d.-sai:.uréted'o'r un_sé.tuz:_é_ted, isoﬁteric or
1:.nqnéisoméric{IStraight} branched,}of‘cyélickh—C5 
‘alkyl, aralk?l,_or'aryi'groups, wherein R, mayxbe
._dptionailyVSubstituﬁed with ahTF( cl, Ef;'I;.OH;
L CHO, CQOH,_br aikoxy groupihaving”l tb_Sféérboh
- atoms; . - o ' ' R

_{d) an acid of formula ITI:.

SIrT

-orﬁa]phqrmaceutidally:acceptable-éalt; eStefﬁ or
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in another preferred embodiment, said active therapeutic agent or its
pharmaceutically acceptable free base, salt, ester, or solvate is an
antimicrobial agent which can include, butis 34 SUBSTITUTE SHEET

WRULE28)PWO 2004/105702 PCT'/US2004/016733 not Ilmlt%gﬂ}@%em p—
selected from the group consisting of amikacin, bacitracin, colistin,
gentamicin, kanamycin, metronidazole, mupirocin, neomycin, netilmicin, _
polymyxin B, strejftéRn/em, tbbramfcinypieasdts and cresols such as 2,4

5 dichloro-sym-metaxylengl, parachlorometaxylenol, and
parachlorometacresol hisphenols such as hexachlorophene,

dichlorophene, bithidfiof: trictBsafiFalllFentichlor, salicylanilides such as
4',5-dibromsalicylemdidey 354, 5 trichiorosalicylanilide, 3" 4° ‘
S-tribromosalicylapili :
3,5,dibromo-3' tr%rﬁo%)erﬁzl%dy%sgﬁgylgﬁﬁl On%%r nllad(eesns&g ethe-r to. form
trichlorocarbanild® and 3triflf5FBRTEtAG-4- SR tdigklordcarksamilidensaturated

~ ‘Quaternary ammmuﬁbe@apwnﬁlirew&a@saal%wv diBRIMDeNZYk yrated or

- ammonium chlorlde aj:}yl -trim éettpl/l ammonium_ chloride, aIkYJ trimethyl
ammonium bromide: ¢e Jiatrlmethy‘?tl%raﬁ;ﬁ(ﬁ:c}rﬁl‘}m’E)Jri?")‘ﬁﬁnde erein Dne or

- B-phenoxyethyl-dirkghylidedesyraimmaniuse biohiderocyelic ring is 0,
p-tert-octylphenoxyethexyethyl-dime thyl-benzyl ammonium chloride,
tetradecyl- pyrldlnlum bromide, cet | pyridinium bromide, cetyl pyridinium =
chloride,di-(n-octfl) ‘dnfethfFamAtbniGRPBrorRBeS ik prissadrdlishan ¥ and
bromide, 1-(3 20 thioreallyl}-3b+Atriaza-l-azoniaadamantane chloride,

and chlorhexidin -chlorophen n|d|no hexane),2-bromo-
2-nitropropan-1 3%(#6.%%'61?%@?4 f%g:a %% algl |saope?%p§f>%%6’ﬁ5l Hhdtorm

mixtures thereof.dn arfother preféreat@mbedimenttsdid active therapeittic-ed
25 agent or its pharmacartically acegptable free pase, Sall 8L A areq or

- solvate is a skin- condltlonl agent. Preferably, the skin- conditioning
agent is selected oM the %%p%%ﬁgféﬁﬁﬁﬂlﬁyd%@&rboﬁ%%% one or
.. waxes, silicones mfatty ascldqjamatlmes of said heterocycllc rmg is. 0,

8, or N,_and
-(e)_ mlxtures thereof

Active Agents

Examples - of ectlve _'therapeutic":egents'e or - their. -

-pharmaceutlcally acceptable' free bases, Salts,- esters} ,or"
eeolvetes useful 1n the present 1nvent1ve cemp051tlons can be, but.'a

- - ?are not 11mlted to, those selected from the group con51st1ng of . -
25

ster01ds, antlfungai agents, antlmlcroblals, ureas and selts and.'

: derlvatlves thereof, cancer treatlng agents, treatment agents for

1nflammatory bowel dlsorders, agents 1ntended to protect the

_skln, modlfy lts appearance, or 1mprove its rate of heallng, and .

_mlxtures thereof.

In a preferred'émbodiment sald StéIOld lS a cortlcosteroldll

_that works to beneflczally alter: the appearance, metabollc or
'functlonal state, permeablllty, or: health of a llVlng organlsm

'_CortlcosteIOLds are steroid hormenes produced by the cortex of';fe

thejadrenal gland, Preferred cortzcosterozds useful 1n ‘the.
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' % 8ﬂﬁ5&%ﬁﬁﬂﬁn§ﬁ§?§?§ﬁnyﬁ?
. facishdernivatives fimbellifereona methy- U@@@Hﬂ%@%ﬁé acetate, prednasone

cholesterol, cholesterol derivatives, di- andtri-glycerides, 30 vegetable oils, - -
vegetable oil derivatives, liquid nondigestible oils such as those described
-in Mattson, U.S. Patent No, 3,600,186, and Jandacek et al., U.S. Patent -

W%Oﬁ}oéﬁﬁg%}% and 4,005,196, all of which are herein mcorporated b

reference in their entirety, or blends of liquid digestible or nondig 3@%&%@”016733
35 SUBSTITUTE SHEET (RULE 26) WO 2004/105702
PPCHLIS 2004016733 coitswith-saligspalyehl pelyesters: such arﬁomo;sgmted to,

'aﬁg%;&@%gggﬁlgndacc@f}jyd§igﬁ%r%t No. 4,797,300, d Lettoa

Patent Nos. 5,306,51 06516, and 5306 518 A1%Bf whic areaﬁ\éarté%lr?s_o“e :

| dﬁWBbP@%H%y PeferBREEIR RG] r}%ﬁﬁﬁétyt%ce}t@giymende@esteispaﬂgionate
-béﬁ&ﬁét&%@BMEEQQEié@EQ@1an@ﬁéeQ@HX@@yes Hl&ﬂEaQMSE”d%%agéénate,

%sgrg beeswax %erlvatlves sterols, phosphollplds and mixtures

fereor: f another preferrad embodiRERE LRI actiRFfietafeutic atpsfnide.

derits prermacedticallyf horeptable frbedease; saltaestarcdb-on savae israte,

fmé%ql&qgggr/ %&r@&éﬁ%@ge”hﬁﬁ%f@ﬂ%b% the UV at%sorber/sgﬁjscreg[lolone _

agent is selected from the group consisting o ? p- _arihobenzdic acid ar
afietiAtves (BRACseBuide glycélyestsrs) p-dimethylaminébengoictoLone

-pﬁétﬁbﬁﬁdﬂsnderIVItatlf/_&Sp(ﬁ&Ma.@@BHM glyearykesters), OdR randrenolide,

Aming enzo?tes ang |tstder|vat|v % ethyl, menthyl phenyl, benzyl,
%eny thyl. Tinaly, terpenyl- and cytioReRa Estarsy C%&P@ﬁﬁes}(ametasol

Pﬁﬁéhylﬂfbéﬁzyl mehﬂ@ttdgtyc’e;)ﬂoaﬁd dipropyténegiycdlesiers), acetate, _

nolinandic acid derivatives {menthyl and benzy esters, alphphenyl
cmnamonltrlle butly cinnamoyl ZOtIeruvate 2- etﬁylﬁexyfq propionate,

BiRGRnFaraes, dingtreecimamiascne:

~net et elliferone), trihydroxycinnamic acid derivatives-
gg%c%%lglgn %g escuI‘(i-;tln)é dﬁap%ge i) Hy B CabbRE Fafshemyb Rdiene,

Smbeﬁ%)another preferred "embodiment, said actlve therapeutic .

agent or its phaxmaceutlcally acceptable free base,-salt, ester, 3

ar solvate is an- antifungal agent which can 1nclude,_but is not -

limited to,' those selected from the group consisting of -

imidazoles,. hydroxy pyrldones," trlazoleé; allyl -amines;f

-undecylenic acid derlvatlves,_ tolnaftate," halopfogin,

_pyrldlnethlones, cloqulnol, cand. mlxtures thereof

JFPreferred antlfungal agents useful in the pxesent lnventxve-

-,composxtlons 1nclude, but are not llmlted to, amphoter1c1n B

_butoconazole _ nltrate,“_ c;cloplrox .olamlne,. cllndamycln,
clloqulnol  clotrimazole, " econazole, econazcle _'nitrate;
- £luconazole, - flucytosine, - . griseofulvin, : 1traconazole,'

';kgtoconazole,f-miconazole._ mlcronazole,_ naftlflne,' nystatin,

omadine dlsulfide,"sulconazole._ terblnaflne, _terconazole,'

_tlchnazole, tolnaftate, trlacetln, unecylenic acid, ziné:.
.pyrithione, angd’ mlxtures thareof | . . | | |

In another preferred embodlment,'sald actlve therapeutlcrﬂ-.'

-_agent or idts pharmaceutlcally acceptable free base, salt, estar

or solvate 15 an antlmlcroblal agent. whlah can 1nclude, but is
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-_'thei; entlrety} or blends of llquld dlgest;ble ox nondlgestlble"-'.t

25 dibenzalacetone, benzalacetophenone, naphthosulphonates (sodium

salts of 2-naphthol-3,6-disulphonic acid and of 2- -naphthol-6,8- disulphonic

acid), organic benzophenone derivatives (2,4- dlhydroxybenzophenone
wa 20éhAdstetranydroxybenzophenone, 2- . y _ TUS2004/ 16733

hydroxy-4-methoxybenzophenone, 2-hydroxy- -4- methoxybenzo enone.s

30 sulfonic acid, 2,2'-dihydroxy-4, 4'-dimethoxybenzophenone, 2,2'- :
n@myd'mxywﬁtemoxybenzepmmdﬁsowum 2e2idinyebayy-4ksisting of
adimethoxy-5, fohenzophepgne)..zinc oxide, tltanlum dioxide, and

s o oL gt fibodimSHT SaSctve th %25 BeTRE

mixtures thereof. In another preferred e erap

T EESUBSTTPUTE SHRETOROLE 28)WOIP004E0SA0R cin, polymyxin B,

s PCT/US20041 016633 agentor itsihasmaceitically, acceptable free base, , -

d§9ﬁ1%§;t8r 1= QF solvate t erec f is a urea or a salt or derivative thereof. In a
particularly prefrerrecf( Embodiment; said 3RS IS apehfEYAGeRt or and

P%ﬁ%%é@é@ﬂt%Pycaee@étableme@baseéssaltsueetersaﬁ omtwaiﬁﬁorophene,

diheresfarsadnixture;of @,urga qr a sal. ot Cctenvatlve thereqf and n ‘
< aa{idltlo al acceptable active therapeutic agent as set forth herein eﬁﬁtmhlor’ -

ACtiVE THETApelt ageii cifimdhly kndhrrageadism anblidparaion of 5-
tmlgibébmmﬁawam&lmﬁposmn&ares Jofstherconiemplatethasie,  ang

3 Withi ope_qQf resent inventive subject, atter Solvents One of
038,5608 IESSRLINARIG AP Lo R R Such

the major uses of the Solvents included i
2Bring th& ke therapdyae agent 15 |rﬂe@olutloanttlrrilﬁetpmpm&amstylt-m 41—

diofteronecessanyiDiuse awnohenkio,ohtain 2Namogenous E"’éﬁ% %h Us atkyli-

d%he%% cgm%onentf The sojvents also help produce a spray wit
esire ic16 Size AR Rel re§ide ﬁtéi%po?bt‘é@siﬁfél@fetﬁ@}ﬁrommmm
C@méles ofRgdlvénts-useulip thesprasantinveastive: 20 com@@jsgt%g@ghyl

- ashebutare notimited to.hgse,selected fiom (he. OHPLCORSISNg of ammonum _- |

__water, a volatile propellant a CI-Co
bromide, p tert- octylphenoxyethoxyethyl dlmethyl benzyl ammonlum

_ chlorlde tetradecyl-pyridinium bromlde, _cetyl pyrldlnlum

bromide, cetyl pyrldlnlum chlorlde Sdis{n- octyl}mdlmethyl

ammonlum bromide," alkyl lSOqunOllnlum bromide, l—(3~5.
.chloroallyl) ~3-5-7~ trlaza 1~ azonlaadamantane eﬁlorlde," and
chlorhexidine (1,6,di(N- p chlorophenylguanldlno)hexane), 2-bromnc-

C 2 nltxoprOPan 1,3~ dlol 1m1dazon1dyl urea, ethanol; ‘1sopropf1n:

‘alcohol, and mlxtures thereof

In ‘another preferred embodlment said- active therapeutlc:

agent: or its pharmaceutlcally acceptable free base, salt,-ester,e-:
" or selvate. 15 a skin- condltlonlng agent Preferably, the skln—e'

L_condltlonlng -agent is selected from the group con51st1ng of ..

hydrocarbon oils and .waxes, silicones, 'fatty aczd derlvatlves,in

~cholesterol, cholesterol derivatives, di~ and tr1 giycerldes,:

vegetable oxlS, vegetable 01l derlvatlves, llquié nondlgestlble R

0115 such -as’ those descrlbed ln Mattson, .8, Patent No.

:3#600 186, and Jandacek et al. 0.8, Patent' Nos. 4,005,195 aﬁdi

4,005,196, all of which are hereln 1ncorporated by reference in = - ..
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fluid alkyl or branched alkyl alcohol, an aromatic alcohol, an- ether of a.
sorbitolderivative, propylene carbonate, xylene, methylene chloride,
ethylhexanediol, polysiloxanes, dimethyl 25 ether, and mixtures thereof.

wdmeieriechyolatile propellants useful as solvents in the presergq%yﬁg%gm 5'}33
compositions.include, but are not limited to, hydrocarbon propellants such

as propane, isopropane, n-butane, and isobutene, chlorofluorocarbons _
O%_@Fm;,qﬁydmrjoioamm- 361hEsﬂtSe)xarlldsdmeta3él ethels 4n ééls'criged in
J iedharlyprefer, [ aig.solvent, compositiop) is selecte _
' &ﬁ(ﬁ){rﬁet%he@ r%)pug coﬂsr%s%?%g%%vn\}%gﬁ%ét%@riol?%%szr’gb‘y?nltoﬁég,'- Pa%ent,- Nos..- .
5’b3e%61yf'ai‘| shot, diftfethy Piso&dtbide; 38fopyiéne carbordte viylehe,are herein
irmethylens-ehloride, edrdhexanediol, 3ASUBSTITYIE SHEETRULE .« 5.
ESZ@QJ_AQ/O 203%4%957%%5&T/U8201 4/016733 polysiloxanes, dimethyl o '

ether, and mixtures thereot, Otiier SoNents E&ftonly khBRMaStuserafin its -

depéprepERtion dﬁiéé@mabiéhtﬂﬁpmsiﬁdﬂ&ar'e further coriemplated ageeswax
dewithindhosscone et 1 presentinuentive sublect matter, 5 Surfactants,
MostI aerosol foam products are formulated with water-soluble oF T
water HisHETSBRF safacEHctve HenRts Ietordingld thec bibresdiiprodpetstic
ai\gvmtfoam mﬁmrpwm a@@; J;ig&?a&skgﬂbféﬁﬁdﬁ' : 't {oduantidas 9&945%%1t SSper
oxdeRressant ate present. wide variety of surfactants can be employe ,
in the foam “delivery syste?nxs of the presem indeftie coffsositioRsy, the UV
abpREbErdHaSERtS T aArRitiuds, for exciraglef paty ostyetbylene tadts Bihery of
p-pelyaxyeihylene fafty: esters sfattyacidg. sulfated fatty %%Qﬁﬁhoseg%aﬁgtyl
g]_fact:te\{ralcids, suh;g)succinates, amphoteric 15 surfactants, non-ionic =~ -
Boloxamers S ﬁor‘?—%ﬁi’c meroRapEIE M ptrsledhaa N tivesaafiphatiend  its
deaﬁfmiéss&,tpb&fsibxametblﬂiv?tive;rqcﬂmai@a? fattégag_,ig&s_;;gri, esfters) , o-
=mBRBHRACRIALY ALreplaPie:spls ereal and mbdyres fhereol, phenyl,
benzyl, phenylethyl, linaly, terpenyl, and dyclohexenyl eétérs},
salicylates (amyl, phenyl, -bénzyl, ' menthyl, "'-=g_ch:ery1-,'  and

dip:opyleneéglycol esters), cinnamic acid deriv&tives-(héﬁthyl

and benzvl esters; alphpheﬁyl'cinnambnitrile; buﬁly cinnamoyl
pyruvate, 2-ethylhexyl p—méthoxycinnaﬁaté}'..isb—aﬁyl. -p;-
_methoxycinnamate), | dihydrdxyciﬁnamic'_ acid derivativés
(umbelliferone,_methyl—umbelliferoné, methylacétouumbeliiferone5r
trihydroxycinnamic acid_defivatives (eséﬁletin,.méthyleécﬁlegin{ .

daphnetin),  hydrocarbons = (diphenylbutadiene,  stilbene),

dibenzalacetone, bgnzalaéetophendne, naphthosulphonates (sodium -
- salts of 2-naphthol-3,6-disulphonic acid and of 2-naphthol-6, 8- .

~disulphonic acid), organic. benzophénoné 'aerivétiveS- {(2,4-

dihyd30xyben;ophenche, 2,2‘,4,4‘—tetrahydxdxybénzophenmne, 2~
hydroxy—4fmethbxybenzophenon@,'2thdroxyu44mathoxybéhzdphenonev5~

- sulfonic acid, 2,2'~dihydroxy-4, 4' ~dimethoxybenzophenone, 2,2'-
dihydroxyw4;methoxybenzophenone,'disodium'2,2'~dihyﬁroxy—4,4'w S

dimethoxyms;s'mdisulfobenZOphenonE), _2inc_-'oxide,_ Ctitanium .

- dioxide, and mixtures thereof.

gIn;another.prefgr:ed_emediment,ysaidfaCtivé thefééeﬁfié

35

- SUBSTITUTE SHEET (RULE 26)



10

15

- 20

25

o300

- In a preferred embodiment, the surfactant is a 20 polyoxyethylene fatty
ether. Particular polyoxyethylene fatty ethers useful in the present
inventive compositions can include those of the formula:
wCkR@EHZHECH2(OCH2CH2)"OH wherein n is 4-8 and x is 6- 29C‘?ﬂ%20 016733
pharmaceutically acceptable 25 salts thereof. Laureth-4 and .
pharmaceutically acceptable salts thereof are particularly preferred in this
agegarcOthes specifiepolyoxyathylene-fatbeethers isefulindhepresents ar,

' Om%tw&goq}p&se%@ﬁw%% Qu&e:th ~ u gz f%hggggeteégvl etléréreof . In

ceteareth-2, steareth-1, steareth-2, stear Steara

2 pREE B itedrHie Y PEESE TN RateTBREANSDsUticaly dcceptable $altsapeutic

a@mmfpan@ma@we@mmamwnmpeaprsesfgeewgémeﬁl% estars,

§ur£a tant is a thylene fatty ester. Particular polyoxyethylene _
“fatty C"éste‘irs use%‘g iy ge pXresenat inVehtive SorfposttioRs 2an Aciudle 53¢t or

- dsUBSTIMETE srqesesf(R@ms 26)/0 2004KN5702 PGTALS2004/016233 1 ve

eilpose,ohihe-foarquila: HBG (CHR)XG, (9)(QEH2CH2)n00(0) (CH2)yCH3,

wherein n is 2-90, x is 6-20, and y is 6-20, and pharmaceutically -
acceptatsie s%ﬁ%ﬁﬁ%r@BF@E@*?Wla%ﬁ&f&&n@%ﬁmﬁfﬂacém@aﬁyas useful in
tiaece}?ta@eﬂe&moﬂnereﬁf a;rem&raﬂ;ulq;m/a%r?g@g%q ia1his r@(g@gg s@ﬁ@%&s are
SPag e_fatty. esters yseful in. the present inventive
£ coméér%%%gmglf@ég T)ég auraLh PECSPESE  didtEariiesPriG ipyentive
SYNESTYI Beddae; PEG-30 glyceryl cocoate, ceteth-l, ceteth-2, ceteth-6, '
cetethu1Q.cateth-12, ceteareth-2, 10 ceteareth-6, ceteareth-10,
cete%reth 12, steareth-l, steareth-2, steareth-6, steareth-l_o,'steareth-12, -
PEG-2S stearateEﬁE@aioﬁeéﬁ%‘?é" PEG-8'Stediald PES-1nstbadad, in the
PIREEnL2 stewrate, REGs 2Dsglyeerylrﬁﬁe@ra&eeP5&@0@%&9&9&\&@@@1:
Y, earate G- ycery| cqcoate, PEG-200 glycer '
lxﬁ%%v%%ﬁ%%éé%ﬁ%raggPE ai%dlst?e%réte pggﬁﬁﬁa%%ﬁﬁﬁﬁﬂﬁy % use

e é&ﬂ%ﬁﬁﬁet§hﬁ$ﬁﬁ&§oﬁahﬂﬂﬁﬂ&ﬁﬁ%ﬁhemxﬁure of these. components - :

The solvents also help produce a spray w1th the oesrred partlcle o

- size and help reduce the vapor pressure of the propellant

Examples oﬁ solvents useful in the present 1nvent1ve"

. composztlons can be, but are not 11mrted to, those selected from:'v

the group conslstlng of water, a volatlle propellant a Cl—Cs

fluid alkyl or branched alkyl alcohol an aromatlc alcohol,.an.

" ether of a ‘sorbitol. derlvatlve, propylene carbonate, xylene,:'

cmethylene chloride, . ethylhexanedlol polyslloxanes, dimethyl

ether, and mlxtures thereof
Preferred volatile propellants useful as solvents ‘in the -

present lnventlve composmtlons lnclude, but are riot llmlted to,

hydrocarbon propellants such as propane, lsopropane, n- butane,
--and 1sobutene, chloroﬁluorocarbons (CFCs}, bydrofluoroalkanes  =

-_{HFAS), and- dlmethyl ether.

o In a partlcularly preferred embodlment satd soivent-
composrtlon is selected from the group conSLStlng of water,:
ethanol, lsooropyl alcohol benzyl alcohol, dlmethyl 1sosorblde,

prOpylene carbonate xylere .methylene chlorrde, ethylhexanedlol
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In another preferred embodiment, the surfactant is a fatty acid. Particular
fatty acids useful in the present inventive compositions can include lauric
acid, myristic acid, palmitic 20 acid, stearic acid, arachidic acid, oleic acid,

winaleis asig, linolenic acid, eleostearicacid, arachidonic acid, isgstearic
" acid, hydroxystearic acid, ricinoleic acid, behenic acid, erucic "Adith 1AH6(HS 73

“acid, pharmaceutically acceptable salts thereof, and mixtures théreof.
PSiearicl asidris particokariynpreferred in 25ithis tegards Inepother preferred

~ emb t,d ct sulfated fatty acid surfa(;tant Particular
R R R Y IRie THhe Prodnt mWent e EsmpoRRior: Fon

sulfated fatty acid surfactants uséful in
OCark AR RS tHe oM Ut B HEOEEH) NGHPOSO3X arhetsin it the

sisobQ 220anth isrids b Na. /i and phasmaceufigally, acceptable salts
- theregf. Sodium auryl sulfate and other pharmaceutically acceptable
salts ‘%’rer%e.ij%gre—lﬁartlcularly preferred in this regard. Other specific
suIfa?é@ﬁ#attﬁyea@iﬁoB%S@B%Tb‘&lﬁ&s&k&ﬁ&&mﬂ%@&i WQROQAL05202, 11 ¢
oPCGTIUS2004/0 167133 surfactants useful in the present inventive
o ) et B ArSORtfte, - the

compasitions include sodium laureth(3) suﬁate ammaoniu
SRR hiURT qaﬂ%rﬁ(ﬁls]nﬁfaf@%ta’é’sﬁﬂmQa@M%ﬁatb polassiumioni ficant

Tleureth(33 sulfate; H‘:Anlaaé@ﬁ@kfa&&lﬁ BAdaweth(3) sulfate, 5
‘pharmacey c%J ag% Ie sal thereof, and mixtures thereof.

another preferre oé)lmen A ERAENRRS &epliTEptRiced féﬁ’y BRI foam
d%h%fa%%'afntsmﬁ%mpﬁh@gahmasfany a@rdeﬁm%ﬁéamismlﬁﬁlﬂtlﬂaﬂg These |
stpf@g@r&tah@ygntky@ncoms cap,-in de those of the formul o
3C&CH23}ICH20PO3X wherein n |s%% )29 an %nd xp|sq11%fe’ﬁ H’?&l,eanéatty
et aCSUTCET P HotepRanIEnsns Bress. Infﬁmeii@éf%rr@dtlfatad fatty

aqyﬁbodwnénmmmasuﬁacﬁuﬁﬁﬁEiacids, sulfosuccinates, amphoteric

surfactants, non-ionic poloxamers, non- ionic'__méroxapols,
petroleum derivatives, _aliphatic amines, 'polysiloXahe
derivatives, sorbitan fatty acid esters, pharmaceutlcaily

acceptable salts thereof, and mixtures thereof.
In a preferred embodiment,  the surfacﬁant .”is ' a

polyaxyethylene fatty ether Partlcular polyoxyethylene fatty'”

ethers useful in the present inventive composmtlons can 1nclude-3.

3those of the formula

CH3(CH2)xCH2(OCH2CH2)“OH

_wherein n is 4-8 and x 1s 6-20, and pharmaceutlcally acceptable

salts thereof Laureth-4 and pharmaceutlcally acceptable salts

thexeof are partlcularly Ppreferred in thls regard : Other |

__ spec1f1c polyoxyethylene fatty ethers useful in ‘the present

JAnventive compos;tlons include laureth 9 undeceth- 9, cetethm
ceteareth- . stearethwl, steareth- 2 steareth 21 "PREG-2 stearate,

PEG-6 stearate, PEG-8 dilaurate, pharmaceutlcally acceptable

;salts thereof, and ‘mixtures thereof.

In another preferred embodlment, the surfactant “is a :

_polyoxyethylene fatty ester. Partlaular polyoxy%thylene fatty

_esters useful in- the present lnventlve compos;tlons can lnclude
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' u‘jsulfated fatty ac1d surfactant Paxtlcular sulfated fatty acmd:  |

30

sulfosuccinate surfactant. Particular sulfosuccinate surfactants 15 useful
in the present inventive compositions can include those of the formula: O
O R1-0~CH2-CHJO-R2 303X wherein Ri and R2 are each

lkyl, 329
wingepansiently a C1-C9 straight or branched 20 chain a Q004016733
straight or branched chain alkenyl, or a C2- C9 straight or branched chain -

alkynyl; and X is H, Li, Na, or K, and pharmaceutically acc_eptable salts
Clivsreof Divetyl @@diiuﬁﬁsulfosuccinate or diethylhexyl sodium '

~ sulfosuccinate, ane pharmaggytcal CF@@P$ &g‘ieof are 25

artiqularly preferred in this regard. er specific’ Su oYsuédlnate
wsﬁlff%%?aﬁiﬁfs&u? fi thie b’?eéeﬁlomv%ﬁ‘ﬁvé eanfpolitionsdncludersodiutically -
adis{@rethyhexyl)salosuecingte, @&@dlgmb&a@@@@&y&@%ﬂgﬂﬁé‘@éﬁtlcany'

f di oniumlauryl sulfosuccinate, _
e S B LA UGS GeaAR, n enis

tetrasodium-N 30 (1, 2 -dicarbox i
el d|wbﬁéuﬁagaeéﬁat@qﬁmmbmaoﬂmeafswm|m@t@fﬁﬂ in .

<ISLBSTIBLT B SHEETR ULE20 A 2004100102 BETIG20040016733

ceutlcally acceptable salts thereof, and mlxtures ereo
lé:OrTg{ﬁer prefaried ertb FinFeNE T Sureeeantis afGafhotereryl cocoate,

cepfdetant. Parbttled amphetericsudacianis Uselde i the RESeN caroth. 2,
‘cdRventive,cempasitians inclugde those of the 5 formula: OeRZ %O stearethe2,
N CH2-CH2-N-CHE O WL G.X Simrei K s ENE WG,
steareth-6, steareth-10, steareth-12, PEG-2 stearate, PEG-4
stearate, PEG-6 stearate, DPEC-10 stearate, PEG-12 stearate, PEG~1
20 glyceryl stearate, PEG 80 glyceryl tallowate, PPGE-10 glyceryl,'
stearate, PEG 8¢ glyceryl cocoate, PEG-200 glyceryl tallowate,
PEG~ 87d;1aurate, PEG-10 distearate, pharmaceutlcally accentable
salts thereof, and mixtures thereof. N
"In another preferred anbodiment, the-su:faCtant is a fatty
acid,. Earticular fatty acids ugeful in thé present inventive
compositions can include_lau:ic acid, myristic acid, 'palmitic_
.acid, éteﬁric acid arachidic acid oleic acid, linoleic ‘acid,

linolenic aecid, eleostearlc acid, arachldonlc acid, lsostearlc

Cacid,; hydroxystearlc acmd ‘ricinoleic ac1d behenlc ac1d erucac

. aCld lanclin acid, pharmaceutlcally acceptable salts thereof

and mixtures thereof. Stearic acid is particularly preferred in

“this regafd

Iin another preferxed emboélment, the surfactant is a

surfactants useful in the present inventive compositions can 
'lnclude those of the formula:
o _ H]C {CHz)nCHQGSO‘_’,X

wherein n is 10-22 and X is H; Li, Na, or X, and pharmaceutlcally'

"gaCCthable salts thereof Sodlmn lauryl sulfate and other
: phaxmaceutlcally acceptqble__salts thexeof ‘are part;cularly-

. preferre§ in this regard. Other specific sulfated fatty acid
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R2 is a Ci-Cy straight or branched chain alkyl alcohol, a C2 10 C9 straight
© or branched chain alkenyl alcohol, or.a C2-C9 straight or branched chain
alkynyl alcohol; and Xis H, Li, Na, or K, and pharmaceutically acceptable -

W 0‘3%53_; !tp%gof. Cocoamphopropionate is particularly preferred in this
réega

rd. 1 particular, the sodium cocoamphopropionate salt id $%/US2004/016733
- particularly preferred. Other specific amphoteric surfactants useful in the

- safeseaLiventive ompasiipns jnclude:. cosoamphocaibarBIaPIonie At e

cocoamphocarboxypropionate,” cocoamp %B ycinate,
S QGEFAMPRBESILX glyEidie Eocorrsrdasetate et oamphiaifcera@onium
Laogceamphodipsopienade, allyd ghyainates, 2Qpropionales davdazolipgsessiun -

., .amphoalkylsulfonates, N- alkylaminopropionic acids, :
1%ﬁ%ﬁﬁ%oaf’bgrgﬁ%n’ic%a%%s%/aﬁﬁgz Hﬁ‘e%ﬁﬁm%e%?ﬁﬁﬁf@l@e}taﬁ}é]sﬁate*
Pramiterpropit dblainess ssdrebdmated tamine: oxides, sulfobétainess thereof.

sultaines, - lawamphosarboxyalycinateJauramphonprgpionafe stearampho,

25 glycinate, tallowamphopropionate, tallowamphoglycinate,

PSSR PROgh At 2 AR ERG TR Mate, RABRHERIHOopIIMERESd fatty

accaprylantphoearsoxygiycinate, eecoy ieidazoline dauiyciniclazoineions can

] ryl.imidazolin ,pghe@xlriim}jggz_oline, behenylhydroxyethyl _
~Imidazoline, capry amrﬁwpropy suffonate, 30 cocamphopropylsulfonate,
“stearamphopropyl-sulfonatei$léSHmipid:Propilsulfonate, -

wiharmaceutisally aggeptable splisghergpf, and pmixturest §9&a‘§]@utic 11y
SUBSTITUTE SHEET (RULE 26) WO 2004/105702 PCT/US2004 01673§

AGHE R prEteRRd"EmbBaiment, the surfactant is a non ionic poloxamer

surfactantuRartieulannertéaniedolexanes s tactaptsusefit g thenr is a

_ sPresenLinventive compasitions i@é%g%&ogf of the formula, HO- CH2 ants

.Cx2-0 CH2-O CH2-CH2-O H CH3J'

useful’ in the present _invent:ive compositions c¢an include those of
the formula: '

G

R——0 “ CH,—CH “ o—=R,
80,
wherein: '

- Ry and :R'g_a.J_:e 'eacl'_l independentliy a. C1-Cs _straight or branched

. chain alkyl, a Cp-Cg 'st_'r_aight. or branched chain al}cenyl_, or a o

Cs straight or branched chain alkynyl; and

X is.H, Li, Na, or K, aﬁd_phamaceutic'ally acceptable salts

.the_reof . 'Dio_ctyl sodium_-sulf.osuccinate,_ or diethylhexyl sodium
--"sulﬁosucc_iinat‘e,' and pharmaceutically acceptable rsalt.s thereof. ére-_
particularly preafefred in ' this .regard.. ' Other .sp.eci_f.ic
sulfo_sgccinéte surfactants. useful in ‘the present. iﬁveﬁtive
. compositions include sodium bis(2'—ethylhexyl)su-lﬁosu'ccin.até,' .
: -'dispdium- -N—_octad'ecylsuifq_éuccinnate, | _'d’isédiﬁm : '.:lauryi:. |
s sulfosuccinate, diammonium lauryl _sﬁlfo'sﬁccina'te, ﬁetrasbdiﬁia: N
_ 30 § (1,.’Zédi_cér_boxyethyl}_';_—N'—_octa;de'cyl_sulﬁosuccinna_t:e,. sodil_.un.';iiot:tyl'

~ .sulfosuccinate, . disodium  oleamido ~ MEA  sulfosuccinate,
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. wherein x is 8-75; y is 30-35; and z is 8-75, and pharmaceutically
acceptable salts thereof. 10 Poloxamer 188 and pharmaceutically
“acceptable salts thereof are particularly preferred in this regard. Other

\N@pmommmnn ionic poloxamer surfactants useful in'the present javeatiye o, 6733
compositions include Poloxamer 124, Poloxamer 237, Poloxamer 338, '

- Poloxamer 407, Pluronic, Supronic, Synperonic, Monolan, Lutrol, 15

'_ PBH%%@Eﬁeéﬂ;l&ceésf%ﬂﬂé%hﬁsqﬁét@ofc@mmumtmwm thereof.

anothet p&{eﬁﬁdﬁnwﬂ@%dh%ﬁwacmts a pan- I%gﬂ%@mdls an.

a%ugagtanl Partlc‘iula[ non- |on£,c meroxapol surfactants useful inthe present .
ifventive compositions can incfude those GFERfdtiasHG e texpsouseful

- ITHZS 2 I S M -0IHVEHS GH3 R0 21 wheein xds 18121 YigZel 63 the |

£8pgzis 18-21, and pharmaceutically acceptable salts thereof. 25
Meroxapol 258 and pharmaceutically acceptable salts thereof are
particularly preferred in this regard. Otfer specific meroxapol surfactants
useful in the prexjent inventive compositlons include Merbxapol 105,
Meroxapol 108, XeroXapol 171, FeroxiporizzCh STITUTE
SHEET (RURE 26) WO 2004/105702 PCT/US2004/0167 oxapol

wih 174 Meroxapol 178, Meroxapol 251, Meroxapol 252, Meroxapol 254, -
I\/?eroxapol 255, Meroxapol 311, Meroxapol 312, and Meroxapol 314,
pharfaceuticafly Hoceptdldle salts thereof, and mixtures thereof. 5 In

another i?éef;rt?dc%"é.tt‘%%%ﬁ}ﬂ! g}eggrfa ay Ic:haln alkyl alcohol, a Cz—'

Cy straight or branched chaln alkenyl alcohol, or a (3-C, straight

or branched chain alkynyl alCohol--and
X %S K, Li, Na, or K, “and pharmaceutlcally acceptable salts
thereof. Cocoamphoproplonate lS partlcularly preferred in thls

regard. In partlcular, the sodium cocoamphoproplonate salt is

_partlculariy preferred Other specmflc amphoterlc surfactants

_,useful in. the present Ainventive compositions lnclude

cocoamphocarboxypropionlc Lacid, cocoamphocarboxyproplonate

' cocoamphoglycmnate, cocoamphocarboxyglyc1nate cocoamphoacetate,

cqcoamphodlacetate cocoamphodlproplonate, alkyl glycinétés,

;prdpionatas, ' 1mldazollnes, amphoalkylsulfonates, N-

alkylaminopropionlc_' ac1ds, N- alkyllmlnodlproplonlc ac1ds,

' umldazollne carboxylates, N~ alkylbetalnes, amldo propyl betalnes,'

.nsarc031nates A amlne ox1des, --sulfobetalnes, '-sultalnes,
lauramphocarboxyglyc1nate, : 1auramphoproplonate, stearampho~
.ﬁglyc1nate- o tallowamphoprop1onate K tallowamphog1y01nate,' -

oleoamphcglyc1nate caproamphoglycmnate, caprylamphoproplonate
caprylamphocarboxyglyCLnate, : cocoyl 1m1dazollne, . lauryl'
_lmldazollne, stearyl _llmldhzollne,  behenyl imidazolihé-”

behenylhydroxyethyl 1mldazoline; maprylamphopromylsulfonate,.

- coeamphopropylsulfonate, stearamphopropyl sulfonate, cleoampho~"'

fpropylsulfonate pharmaceutlcally acceptable saits thereof and

'.jmlxtures thereof
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wi figtilles. 10 In another preferred embodiment, the surfa&pmé'%%

petroleum derivative surfactant. Particular petroleum derivative

surfactants useful in the present inventive compositions include those

selected from the group consisting of mineral oil, microcrystalline wax,
{04717 . . . : . , No16733

aliphatic amine surfactant. Particular aliphatic amine surfactants usefqu In

the present inventive compositions include those of the formula: OH 1 R1

N RERZIHMOBSOPr45ewhereiARicR2nemd. R3are sachdrdepéndéntly &

ief=CYstaightor branched shain alkyl; apdpharmaceuticallyiacceptablemer

--salts thereof. Triethanolamine and pharmaceutically acceptable salts,

| SURSBORRRS ARy PrefSirEd T RIS reG R Bifer SHRBE e A natie: e

- thapdne sutfaetafdsmsbiul in the present inventive compositions include

triisopropanolamine, trimethanglamine, tributanolamine,

" propanol-diethanolamine, pkaymaceutically eptable saltsythereof, and .
“mixtures tRereptiinmaiatneP prefatred entthE surfagiant is a 25
polysiloxane derivative. Particylaj polysiloxane derivatives useful in the:
present inventive compositions\ikélade those of the formula: 43
SUBSTITUTE SHEET (RULE 26) WO 2004 105702

- whBEJIHS20041016733 R2-5i 0 Si-O SPs R7 R3R5 RB X wherein

' x is 8-75;
y is 30-35; and.

z is 8-75, and pharmaceutically acceptable salts thereof.

" Poloxamer 188 and phamaceuticall‘y_ acce’ptable_ salts théreof. are
- particularly preferred in this regard. Other specific non-ionic
.éolo#aﬁer surfactants useful in the present inventive
' :_compOS:_itions_ inclﬁde Poloxamer 124, Poloxainer 237, Poloxamer 338_,
.  Poloxamer 407,7P1uroﬁic, Supronic, Synperonic; quolan,lLutrol{
15

pharmaceutically acceptable salts thereof, and mixtures thereof.

'In another p;eférred embodiment, the surfactant is a non-

“ionic meroxapol surfactant. Particular non-ionic meroxapol
- “surfactants useful in the present inventive compositions can

include those of the formula:

whé:ein 4
x is 18-21;
y is 7-163; and

zois _18—2'1', é.'nd 'phamac_euti_cal_ly ac;c‘:eptable- salts thereof.

-Méto:éaﬁbl- 258 aﬁd p‘_narmaceu’tic:'ally acbegatable salts th@ré'of are .

' particulariy'girefe;:::ed in this regard. _ -Cther '.s;_:eci.f:ic- meroxapol

s’urf_aé:tants useful in the present -i_nventive_compos’i_:tions" include

Lder'oxapo_l .105,' ‘Meroxapol 108, -Mefo’_xapol _1_7_1,. 'Merbx:&pol 1'72','-.-'
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X is 2-500; and R1, R2, R3, R4, R5, R6, R7, and Re are each
independently H, 5 C1-C22 straight or branched chain alkyl, C2-C22
straight or branched chain alkenyl, C2-C22 straight or branched chain

‘walkynyh5d2C22 straight or branched chain alkoxy, C6-C14 a%ﬁ‘%ﬁ'@% 16733

alkyl-substituted aryl, or C6-C22 aryl substituted aryl, and
pharmaceutically acceptable salts thereof. Dimethicone and 10
Memarmaacdutiéatly adteprabiecsaltd Terevkareparticulagy. , preferrecinthis s 2,

meegardpOthersapesitic pelysiloxanes ugefulin the pr S,e'ﬂ%ﬁl‘é?cmi‘é% 312, and
compOSitiQngli clude poly(dimethylsiloxane) (PDMS), cyc ome?ﬁllc_one, T |
RomRthy| methicBRR T PoRrHethyR Hytr6sRs@eofEMIS} s thereof, and
mgytloteta (niethyibidrosiloxan'e) (D4H), 15 diethylpolysiloxane, high
molegylar wel imethicon ixed C1- C30 alkyl polysiloxane, phenyl
dime'?#co%{,% c%%ggthjcso%%%Ib%u%@ma%%?%ﬁﬁ?%%bep%ﬁe S ierepE 1= 2
PEREThRET sethcrabl Vo ns stardinaly. skildmthewre wanid appregiaterthait i ve

saaehofsaid polysiloxanes ok Polsiloxane derivatives cap.heysed gither; 4.

' tﬁg asa soiveecrl:teoc{ a% a surfa%tant. In another preferred embodiment, the

| suﬁgctasrﬁ IS & Sorbitan Tatty 38id SEBPPaTiENAF somsttar fattpaBRFal  oil,
maseps riysefal hithe presentiwehtiveiddmpaesitions include polysorbate
60, serpltanmanastegrale. andpharmageyliealy acoepiable salls 26

hereof. Other specific sorbitan fatty acid esters useful'in the presen?

-9 %ﬁ%é%qn%‘b‘é?ﬁbnsgi‘hﬁﬁft%t%itan ladtate isorbiran cléamsorbitarmine
 spalfnitate; sorbitaif stedrate hsOmitate HoleAlenSArRilaR SESURIEHE, 1 ne1ude

+Rerhitansmopoisosteareate, sorbitan sesqui-isostearate, sorbitan
trilaurate, sorbitan 0 tristearate,sorbitan di-isostearate, sorbitan dioleate,
sorbitan 44 SUBSTITUTE SHEET (RYLE 26) WO 2004/105702 '
PCTIOS2004/016733 sesquistearate,{sorbitan tri-isostearate, polysorbate
20, polysorbate 21, polysorbate 40, p8lysorbate 61, polysorbate 65,

“polysorbate 80, polysorbate 81, polysqgrbate 85, polysorbate 120,

N R

N - h
R R;. :

- HO \_"OH - '
wherein

Ry, Rg; and Rg'a;e"éach independently a_Ch—Cg.straighﬁ or.

. a_b;gnchea. chain_ alleg and pharmaceutically acceptable salts

25

thereof. ﬁTriethaanamine-andnpharmaceutiCally'acceptable éalts

s :_chexeof are :particulatiy _preferréd in this ‘regard.. Other
ST : ; : : _

specific-_aliphatia amine _sﬁrfactants' useful in the present

. Anventive - compositipns_ - dnclude triisoprbpanolaminei
.tr;methanolamina;'_.t:ibutanolamine,__ propanol-diethanolamine,

_ pharmaceutically‘acceptable salté.thexeof, and mixturés'therédf.'.

~In  another ipreferred'_emquiment, the surfactant is a .

polysilbxaﬂe derivative. ' Particular polysildxaﬁe derivatives

useful in the present inventive_éompcsitions include those.of.the".
formula: | | | o |
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pharmaceutically acceptable salts thereof, and mixtures thereof. 5 In a
particularly preferred embodiment, said surfactant composition is selected
from the group consisting of laureth-4, PEG-2 dilaurate, stearic acid,
Wé%jduml ryI sulfate, dioctyl sodium sulfosuccinate,

cocoamphopropronate poloxamer 188, meroxapol 258, trietH&noPatpid 6733
dimethicone, polysorbate 60, 10 sorbitan monostearate, pharmaceutically
acceptable salts thereof, and mixtuges thereof. Other surfactants

commonly known as usefugin the )
are further contemplated af within the¢ scope\of Re present inventive
~subject matter. These 15 : . ﬁexample those
listed in the CTFA CosmeZc Ingr dreg Dictignaty, Sedond Edition, The

, I8c., 1133 Fifteenth Street,
ire cdntents of which are
here,by incorporated by reference. 20 Propellants When the propellant is a
“Hidfefied gas or a mixture of liquefied gases, it frequently serves the dual
role:of jpsopelarit; andzsolvent or vehicle- for the product concentrate. As
the Jpropellant megts t it may immediately evaporate due to the 25 -
droggn Slr%essrl%re Igawr?g th(%2 i mga ct cocrfc%ﬁtra%e as‘lgealri:bolrﬁéJ Rttty H
C1dfepletd sR &8y parfdlestorianay repraibrwith e Lprodueteaiopietsadsat  or
braalvest fonte,praguet, Th edgt@g;'@{%f&ﬂl@%{@dwafﬁ@ﬁ&%ﬂ&i%v%ﬁ%ﬁyl

composrtrons can rnclude for example those selected from the 30

1 a3sed P nditbeatbo r(génﬁhﬁf%p SBobttdRESh-b farferardFmixtures Cz2
althereef)orpatrdledmagases, chtorafuospcarbens {QREGSkuted | aryl, and

phbydrofiuorqalkanes Qé%égéa%ethy' glher, ﬁ{oeang isobytane, thicone and

non-soluble compressed gasses .(e.g. alr, oxygen, ydrogen an
phﬁ?ffbb‘é?ﬁ%&l%ﬁ@coﬁﬁﬁé@@@bﬁssé@%éfg calsorrofs SUBSTHRYTEularly

prSflﬁ'EEdFilﬂLEkﬁ@) %&@4/1@812@2 Pg&é&%%@;@l%éxmes useful in-

_the present 1nventlve compositions 1nclude poly(dlmethy151loxane)

(PDMG) cyclomethicone, hexomethyl _metblcone, polymethyl -
hydr051loxane (PMHS); -cyclctetra{methylhydrosiloxane) {D4H},

diethylpolysilbxane, high molecular weight dimethicbne;'mixed Ci—

“Cap  alkyl polysiloxane, phenyl dimethicone, dimethiconol,

-__pharmaceutlcally acceptabie salts thereof, 'and mixtﬁres thereof.

20

.25

One of ordinary sklll in the art would,apprec1ate ‘that each of

~jsald polysmloxanes or polysmloxane darlvatlves can be used elther'

w”as a solvent or as a surfactant

'  In another preferred embodlment the surfactaht _is a

_sorbitan fatty acid ester. Particular sorbztan fatty acxd esters
_useful in the present 1nvent1ve comp051tlons include polysorbate
60, sorbitan monostearate and pharmaceutlcally acceptable salts

_'thereof Other specific sorbltan fatty acid esters useful in the

' 'present 1nvent1ve comp081tlons 1nclude sorbitan laurate, Sorbltan_

oleate, - sorbltan palmltate, sorbltan. stearate, _ sorbltan

trioleate, sorbxtan sesquloleate, sorbitan monoisosteareete,

. sorbitan .sesqul 1sostearate ‘sorbitan trilaurate,  sorbitan

30 tristearate, sorbitan di-isostearate, sorbitan dioleate, sorbitan
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_ gh% 20 COITIBR%I'[IOHS In partlcular the acids used ensure that

“dioxide and nitrous oxide), methylene chloride, and mixtures thereof. In a
preferred embodiment, said propellant is a volatile propellant that is .
dimethyl ether. Other propellants commonly known as useful in the 5 :
voreparationof foamable compositions are further contemplateg, @?fﬁé’ﬁ%’ﬂﬂ 16933
the scope of the present inventive subject matter. When used In aerosols,
compressed gases, in comparison to liquefied gases, have the
SRvaniages i they arecbddress, mledssad@wﬁntt@xicitygolysorbate 20,
onflagypable, nexpRNS@.HRre 10nressure stable, qg pelysorbats 65,
o} a

enwronmental% acceptable. These advantages needt

ERRIRSTRE Compre S8 555 Paisadfantde wieRtinciitle infdrisrspraye 120,

haractesisticsa thangesdpspray chearaeteristics Suring diseharges thoreos.

e D o ctant

15 increased. potential for corrosion, in Sele
?ﬁ@‘%‘?é&éﬁt‘%’er%%oﬁsejﬁifﬁﬁéﬁdﬂféf%ld‘s‘flas@mdﬁuptheapmﬁm@vemmaureth 4,

rRERosiions encempassthose thath av&ﬁ%ﬂesi%ﬁﬂ&fiecéé’%fé%%g é%f octyl

inventive CoMpoSItons maﬁtam%%ﬁi?ﬁ‘éﬁ@%?ﬁh%%?% to BBOGKEDEA 188,
Ngideariety GEdcidstaresslitabi affective. dIheﬁ&mdﬂﬁeqaanQBc@@rﬁ%e 60,
@@@9@1 @%ﬂéglge%%lgtého Jglroxyasids, alpha ketoagids, othe
gd nic or inorganic acids, Egh pharmacggt%%f acceptabie saltssat eB}FemOf
Wﬁ%fﬁwe‘?}éﬁf'eﬁfa preferred embodiment, the acid is an alpha |

“hydrosyraic of¢hefatmatele (Regrd) & (ORIGAOHLON &cruy  in  the

| _ I le salt, lactone, or solvate 30 thereof wherein-
‘ M%%%ga& ot %qeiy%%rf\g&eatf " Group Corsistrrfsrplated as

Raand Rb are lndepen
BB arbiSatgRRedYT tisataredn isometic-draoRtBgmericnstaight, These

d:faﬂehgdx@a@ygmgli%ﬁuéky' 3alkyl. of aryl gro S%HT’here C—‘?g‘éqg}%f cTEA

dRO Rb ma%/ be optionally substituted with an O

redient L&c ionary, Second. Edlthn, The Cosmetic

or eﬁﬁoxy grou
Toiletry and Fragraoca Assoc1atlon, Inc.‘ 1133 Fifteenth-street

. N.W., Washington, D.C.. 20005, 1977 the entlre contents of which

' axre nereby lncorporated by reﬁerenoe

Propellants

Wh@n the propellant is- a 11quef1ed gas or a nuxture of
'llquefled gases,_lt frequently sarves the dual role of pxopellant
and solvent or veh;cle for. the product concentrate As the

propellant meets the alr, lt may 1mmed1ately evaporate due to thev

| drop in pressure 1eav1ng the product concentxate as alrborne

: llquld droplets or dry partlcles, or it may" remain with the

'product droplets as a solvent for the produot
- The propellants ‘employed  in the present' inventive

compositions can. 1nclude, for example,_thosa selected from the

.jclasses of hydrocarbons {e.qg. propane, 1sobutane, n- butane, .and

mixtures thereof) or petroleum gases, chlorofluorooarbons :
'(CFC'S), hy&rofluoroalkanes (HFA’S}, dlmethyl ether, propane;

_lsobutane non- soluble compressed. gasses (e g alr, oxygen
) . ?

‘.hydrogen, and nltrogon), soluble compressed gasses {e. g carbon

~ SUBSTITUTE SHEET (RULE 26)
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| ~of .the_ formula I: -

30

. W(ﬂgéproxymyristic 5 acid, alphahydroxypalmitic' acid, alpha hydr%%ggféaq

46 SUBSTITUTE SHEET (RULE 26) WO 2004/105702 P
CT/US2004/016733 having 1 to 9 carbon atoms. Exemplary alpha
hydroxyacids useful in the present inventive compositions include, but are
Il%t%(azto agaricic acid, allonic acid, alpha hydroxylauric acid, aLp?§016733
acid, alpha hydroxyarachidonic acid, altronic acid, arabinoic acid,
diafralasticzaeid Menzilicsacieki citramalic acid «Gitkic @gids ris@sitriciacidms xtures

.. erythronic acid, galactonic acid, galactoheptonic acid, galacturonic acid,.
thel%%&%‘c acig{nglu%ol?erp%%ﬁ?aegd,i@&fg%ﬁ?&ﬁc acsl‘&,lé?y ﬁ%péacEl . n%_ e oa
voglscolicapidogaldric ackd: 2 yelrdiylsttanbicatidr 2-hydroxypentanoic -
acidpitydrophexaneic, acid, 2:Bydioxyhepiangic adid, userur  in  the
2-hydroxyactanoic acid, 2- hydroxynonanoic acid, 2-hydroxydecanoic
PLEHET S MR oRyuna i HERPfdoritoRdd Aaeid aEid e ifatiR Hgad 28
wiphenyllgetc dboaeide 8- (idysrexyphenyliacticacid: 3@t matter. :
-hydroxyphenyl) lactic, acid, lyxonic acid, malic acid, mandelic acid, .
e B LSty S SRETe S S8 Sy e AaghEon ©°
1 igpia £3 ey dFoRfa-mEefoxy i d ey atich gy drbry-3 Hhethoryrmandetis.ess
cAdds BRANNAiGACIInMuGie acidyibonis,agigdksacsharic agid falenic.20 nore
acid, tartaric aci(i, tartronic acid, thioglycolic acid, threonic acid, xylonic
PEESEERd pR&FT BeuticHily acRBtpE e theteof2iF 8RG AR preferrdédese
adsmbbdiment rthedacidds drealpld sketedcidgbthesformitla 1tc2pressed .gas
aiBRGEEC0RD) I|0f aphagmagsutically accepable salt, ester, of solvate
thereof wherein Ra and Rp are mdepen(jaently 'se_lsectea’from the group :
chegrEigting™of FPEAY sabfdRe Grinddtrateiidamendd s hong somiee eased
pciEaight, branehedser %Wl_iﬁfglﬁ%5. alioylar aékﬂ%@ékﬁ%g@m%ging, and
. whereinoll?a may %e o]t_)ti%nally substituted wjth-an F, CI, Br, 1, OH, CHO
tentia

:J“néé%?lglfaorgi?(oxy group having I 169 Carbon’ selecting the propellant

for use in the present aeroscls. '

Acids

The acids \iseiul_ in . the present inventive compositions

e_r}cc:mpass those that have the .dés’i’re_d_ effect on the pH of the

compositions. In particular, the acids 'us'éd;ensure that 'i:h_e

. present inventive _compdsitiohs-_maintain a . suitable pH of. about 2

to about 10. A wide variety of acids are suitably effective.

‘These acids can  include, for ‘example, ‘ascarbic’ acid, .alpha.

'-r.hydroxyacicis, ‘alpha ketocacids, '_o‘t:he'r organic .or inorganic acids,

. phamacjeut_ically: accep_table: salts _ﬁ:hére_of ] arid mixtures thereof,

_In a preferred embodiment, the acid is an alpha:hydroxyacid- o

{Ra) (Ro) C{OH)COOH T

or a phamaceut’:ically .acceptable .salt,'_ l_éc_:ton‘ea-," or solvate.

_t'her@_éf wherein".Ra ahc_l- _R'b_'a_re -indepandéntly s’electéd_ from t.he' '

group consisting of H, F, €1, Br, and saturated or unsaturated,

'i_soineric'_ or . h’o_n.'nisomeric', straight, branched, o cyclic C-Cog
: ..a'lkyl_, aralkyl, or 'a_ry_l groups, wherein each of Ra and Ry may ba

'_‘optional}.y substituted w:&.th an OH, SH, CHQ, COOH, or alkoxy group ”

46

SUBSTITUTE SHEET (RULE 26)



16

15

30

glucuronic

. atoms,

atoms. Exemplary alpha ketoacids useful in the present inventive
~ compositions-include, but are not limited to, benzoylformic acid, 47
SUBSTITUTE SHEET (RULE 26) WO 2004/105702 _
W@g{lH(%%QQMOlWIBB methyl benzoyl formate, ethyl _benz_oyk)fé){mg\%s:ﬁ . /(). P
glyoxylic acid, methyl 2-ketoethanoate, 2-ketobutanoic acid,
- 2-ketopentanoic acid, 2-ketohexanoic acid, 2-ketoheptanoic acid,
ha2-ketodctanoit acidyenetilyb2sketooctanoate, 2-ketodecanoic acid, '
PyrUic.aeld, A Moty PYURLE. QUL VIV, PLODYLDY VIS . 41vventive
phenylpyruvic “acid, methyl phenylpyruvate, ethy Bheny yruvate, and
SHRaTidcsitaly ateeftabie salBihe . Ihigtdteer preferrstrricic acid,
a1amhedimesiiithe-agidds apacief dformulaiik dd ¢ X1 Crl @%:E3nY M ¥r i c

Il ora ]p ester, or solvate thereof,

armaceutically acceptable salf, . )
P Rerah 5 0 X 16 HLORT P2 15 odbrETs (RE Ry B ReaAd voe1e

alaﬂeaomm&ahyxak@nlbd@@hém taford) a & Ereinbered datwatédonic acid,
atinsatuated carboeyglic ringsar 8,574 membered saturated.or %qsc%tyq’f‘tsgid,

“heterocyclic ring, wherein one or more ring atom(s) of said heterocyclic

- 59g E B° SOrh: SRR EHICKH, IR OAREOO/:Sr SHLpRboRRRFonic

adthat Y gatlat careondicbote O, of Yaapd Z-are opfipnajly:-takasgegather rid,
form a 5:7 @g{fg}?er&g saturategccirdgnsgguratfd carboté\{clgzu rin% or ab5-7

Yeeric Givecolic aci onic acid, 2-

hydroxybutanoic acid, 2—hydroxypeﬁtanoic.adid, 2-hydroxyvhexanoic

“acid,. Z2-hydroxyheptancic acid, 2-hydroxyactanoic acid, 2-

hydroxynonanoic acid, 2-hydroxydecancic acig, Z-hydroxyundecanoic
acid, idonic acid, lactic acid, methyllactic acid, phenylliactic

acid, 3—(2'«hydroxyphenyl}laqtic’acid, 3-{4';hydroxyphenyl)lactic

ia#id, lyxbnic'ac@d, malié_acid,:mandelic acid, 4~chloromandelic
.'Haéid, é—hydfomeandelid_acid,-3,4wdihYdroxym§néeiid:aéid, 3~

..héﬂroxy—4—methbxymandelic:aéid,'4—hydioxy—B«methoxymandelic'aCid;. :
o maﬁﬁoic acid; muciC'Aéid, ribonic_acid, saééharic'acid,_tqlonic

20

acid, tartaric acid, tartronic acid, thioglycolic acid, threonic

 _a¢id,_'xylonic -acid,. and'-pharmaceuticaliy acceptaﬁle- salts

~thereof.

'In'& £ur$her'préferréd_embodiméht; the acid is an 'aipha

_: ketoacid qf_thé_formulaali;
25

(RJCOCOO(Rs) - I

or.a pharmaceutically'acceptabla salt, ester, or soivate_thefedﬁ"

- wherein R, and Ry are indépendentiy selected from the group
. consisting of-H‘énd_satu:atéd-dr unsaturatéd, isomeric or non-
“isomeric, straight, branched, or-cyclic C;"Cm alkyl; aralkyl,.or

~aryl groups, wherein R, may be optionally substitutediwith_an-F,,f

'cl, Br, I, OH, CHO, COCH, or alkoxy group having 1 to 9 carbon

-'Exémplary:alpha ketoacids useful in the present inventivé

- compositions include, but are not limited to,_benzdylformicgacidy

47
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membered saturated or unsaturated heterocyclic ring, wherein one 25 or
more ring atom(s) of said heterocyclic ring is 0, S, or N. It is to be noted in
this regard that where the acid of formula Ill contains an NH2 group or
wiHEegeepntaining heterocyclic ring, this acid behaves as a t
or pseudoamphoterlc substance. It is additionally contemplartl)%qt}f?agé) el {%6733
carbox ic acid group on 30 the acid of formula 1l can be replaced witha
ﬁez?W%SBHBHRF%U”éﬁﬁYéumﬁﬂ?Qﬂéuﬁa&mgﬂnu)gﬂyoxyllc acid,

| 4m€8iHBSTIZ'U€I'dE&rtEE§EC(M-,E Z0)Q120044L05702 PGTIUS2004/010733, ;

mplar ds of the formula 11] us eful in the present inventive
'acgg%]pgs?]t%nsqﬁnéfuﬁe buf: areé?iotzll REGRSPLCRR Gt isHipi: éé’iéloocmmlc
asidnires Hephrdgihetaspartivacid, b@n&em@e@wﬁelaemysw@wm acid,
m@g@ngﬁq&qﬁ@gta@%ghﬁ%@d@g S&ycm g%ﬁ)(l% lycine, h|st|d5r1€{¥:w:LC
a

écylhlstldlne leucine, isoleucine, Iysme SIne, meﬁon(,y
ﬁe argofiz "B, r'%tfﬁfFM ﬁh‘@]ﬁ%lﬁle 3%%deypmﬂlﬂeylpyruvate and

ph@hyelc@qtprohﬂe,ypamj@pmaag_a g@_h_(}yélctﬁ;@}@flne succinic acid,

threqnine,_tr; han, tyrosine, vali ne and harmaceutlcally acceptable

10 s%%%s%%%ggfgo%tﬁefeamp o(?erlc or pseu FoamptisteACEOmMbBUABS Ay of
fo&aﬂ’if@nélﬁ;{be used in the present inventive compositions to have the :

desired effect on the pH of the compgsitions. The other compounds

can include, but are not limited to i3 omocyst e homocystine,

homoserine, ornithine; citrulling;’ i Inopropanoic acid,

theanine, 2-aminobutanoic acid, in butan0| |d ethanolamine,

2-amino-2-methylpropanoic acid, gthgll -3- amlnopropan0|c acid,

2,6-diaminopimelic acid, 2- amino-3-phenylbutanoic acid, phenylglyci

OF ¢ B RVARTARS BRhAfiAGLE ORI GRfing, 4sjdroxyomidriieate thereof,

'whla@nmrglnlne 4- hydroxyhomoarginine, (3-lysine, 2,4-diaminobutanoic

aCIdle% qyagmnopropanmc acid, 2-methylserine,3- phenylserlne betalne

arginine, histidine, taurine, cystelne sulfinic aC|d
X 13 H, OH, or NH,, . .

each Y 15 H or OH,

or X and Y are. opt;onally taken together to fonm a 5 7

-membered saturated or unsaturated carbocyclle ring or a 5 7

membered saturated or unsaturated heterocycllc rlng, whereln one .
or more rlng atom(s) cf- said heterocyclle ring is O, S, or N;
Z is H, CHy, NH, Ni, OH, cooz-x, or SH, provided that Y and z Y

are not both OH, o _
~or, Y and Z are. optlonally taken together to.form a. 5. 7t

membered eaturated or unsaturated carbocycllc rlng or a -5- 7"

_ membered saturated or unsaturated heterocycllc ring, wherern one.

or: more ring atom(s) of sald heterecycllc rlng is. 0, 3, or N. It':

is to be noted in thls regard that where the acid of formula ITT

s_contalns an NHQ group or nltrogen contalnlng heterocycllc rlng,.

this ac1d behaves as an amphoterrc or pseudoamphoterlc substanCe

LIt is aédltronally contemplated that the carboxylic acid group on =

 :3q:”the ac1d of foxmula IIT can be replaced with & phosphorlc,

,phosphonlc, sulfonlc, sulflnlc, ox - sulfate group

ag
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a p:%%%lblgcpreseat’ n tq%g{ﬁsi%nt mvgntlve compositions In a free aci

L oréa

. glycylhistidine, cocoamphoglycine, cocoamphopropionate, 25 -
cocoamphopropylsulphonate, phosphatidyl ethanolamine, phosphatidy!
serine, sphingomyelin, stearamidoethyl diethylamine, steramidoethyl

wdisthansamine, stearamidopropyl dimethylamine, and phar%gqg%%lm%
acceptable salts thereof. Further exemplary additional acids useful in the

~ present: 30 inventive compositions to have the desired effect on the pH of
the EABBRBYSs Mdidde Butdre dstimtited ol fuirie Beld, o ag@sent

inbepiciacid dsethecanicaeid; S-chigectis acid - seriyronicacidacittamalice ¢ 5 ¢
aa@&id, aggrigic aciiic},élz- h droléxgervonic acid,aleuritic acid, acetylsalicylic -
““3cid, Boric 4o SUBSTI i GTESHEEPROTES8) WRF 20bAAGETg2 Denzoic

acRET/USAG04/01 6733 Betd, cargonic acifarmid acidnisthangsulfanic: acid,

519€8h IMagie, apich GYARIophashofleiaal, AR 3G IUGIOCHIONG o5 e
acid, maleic acid, methanesulfonic acid, nitrous acid, phosphoric acid,

ESghmIC HRRY, ST Seid ISR ¥R end BEyIERFCackE B pampl@rgonic
achgid, mnehphatmaceutically aceeptableysalisdhereofnEach Rfthesgaidsne,

Etabil a a - ’ i
[Actone. or ester form, of in a Salt form With An Drganicbads or an = Sonine,

. Erirganialkaly ies particutarly preferred enfbodiment, tsaid Bid asefpfreble

sal104hepresat inventive compositions is selected from the group.
of acetjc acid, acetylsalicylic acid, adipic acid, ascorbic acid,

.'consis'%n% etyls
asparitacid, BEZBIEALT, b&ic adid SCADIARNAERT iGric SRRP I mav

- addtid etldriesulfenicsacld fumaric pcit glycetapkosahalicagigoghiconie to

n=8Gid, glutaric acids 1@@%@9%%'%&205&%;59'%&;&20 ggidp&'“‘é‘{‘?!gg?c‘dmse

hippuric acid, hydrochloric acid, lacticacid, maleic acid, malic aci

- tfiefloni€ AERE W&delitcid Weiiatesulfbrie ackkamucieacidl iniord  to,
honeityoxaliaacidnpelsigenicacid ohesphoricacid, -prapionic acithe vu11 ine,

*s-agcpl%rin, s_al'i%ljjg acci)%, a%%rjl?(i:c ggidd su&:énic 20 _acig, sulfuri% acid, tartaric
credl thibg?yca_érﬁc B cid,” theanine, 2-amincbutanoic acid,

4—amincobutanoic acid, ethanolamine,__Z—amino—z—methylpropanoic

. géid, 2-methyl-3-aminopropancic acid, 2, 6-diaminopimelic acid, 2-
1amino~3—ph¢nylbutanoic acid, phénylglycine, canavanine, canaline,
S 20 - ' '

4+hydroxyaréininé; 4-hydroxyornithine, ‘homgarginine,.-‘éé

.hyd;oxyhomoarginine; p-lysine, 2,4~diaminobutanoié_acid,-?,Bm

diaminopxopanoic acid, 2-methylserine, 3-phenylserine, betaine,

. arginine, histidine, taurine, cysteine  sulfinic acid,
glycylhistidine, cocoamphoglycine, = -éccbamphopxopionéte,'
- ¢0¢oamphopropylsulphonate, phOSphatidyi-_ 'ethanolamine,

30

;phpsphatidyl serine;.éphingomyelin; st@atamidoethyl diethylamine;
_steramidoethyl_diethanOlamine, stearamidopropyl dimethylamiﬁe,

" and pharmaceutically acceptable salts thereof. .

;Fprther exemplary additional'acids ﬁseful in the. present

'i@veative chpositions to_havé'thé desifed-effé¢t on. the PH of
'the_compcsitigns-ingludé,-bﬁt are.ﬁot limited to, quinic acig,
isocitric acid, t;opic acid, trethocanic acid, 34chlo;actic acid,
”ge?ebionic  i§qidf éitramalic_.-acid;:- agé;iqic Cacid, 2-

.hyﬂrgxynervonic acid, aleuritic acid, acetylsalicylic acid, boric

43
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thiosulfuric acid, undecylenic acid, ethanolamine, naturally and -
synthetically derived amino acids, derivatives thereof, and mixtures .
thereof. Other acids commonly known as useful in the preparation of 25
@J“@S’J‘? gomposmons are further contemplated as within the sc éJeg)e of
& preaent inventive subject matter. The acid included in the"5r& n?04’°16733
inventive compositions is selected to maintain a suitable pH of the. _
aCn‘:d{élnE)mﬁm(;:ﬁf@Eka{mﬂ& t@caibefiﬁ 10-The %@tgmhggtkgffiﬂgﬁortggg?t%@mﬁm o
Rd the aci mount of same used to maintain this optimal pH, wi
vary %eygée:ndlgr?g Sﬁ%tﬁe particu a(?a %v@%ﬁerapeﬁﬁ&%ge}?ﬁ HAtIheRiR acid,
w2 H7e SonTpeition TFARSSpiTR bH dordach peoifis active, agasbpaswell asia,

soibaﬁéejeﬁ@n Qfithepptim e aci achieve
acipe BRSSHANILagD; i SRR MRic acia,

%t%;'mal re contemplated as within the scope
EETYRULE 28} WO 2604205702 AL TAIS2064/016 7331 bf khbwtedge -
generally avaitabie¢odhdse afinrdirany.skilkin: the,akt, A t inventive

o i dditiop o the.acti ethera eutic agent and the foamable 5
D e A p%raf’gn?%FﬂFe It iy salt

elivery system, the pharmaceutlcanre
O%dﬁ%l@%&ﬁﬁﬁ%%tﬁ@smﬁsﬁhtmmm ingfedients known to a

persen of ordinacy skitiip thedrt As-guitablefor.a fopical faam. for o o 1n |
exam Ie t@e Jnstan,t: .pharmacedutical preparations may optiona fly fUrther

PGS RE o T oS PrESERATVES Well KbwhahTRE S, Sten adghe group

congErgbieacidf seﬂmcmldamémymafapeeapr_o@ym@éamd adipic acid,

&ihylenediaginetels c (ERTA), benzyl aIcohoI henox ethanol :
as DMDM hydantoin, a%édel%%dfcz% dln%urea TIfesE nrESERatREY (}é’onlc
ar:lpdresé:rft'ﬁf Ja?no%ﬁ’r’élup toapbut 29%.8nd &5 preferatily drom abomao OB ric

aciahoutQ:p%e bynmeighhof the @B@HﬂaQ?H@8@H¥EnQQ§m9n éyygarlc acid,

' on tlonal |n redients may include thickeners and Viscosit ,
glﬂ%*ﬂg %i%) g é{ %}coylc ac1d glutamic acid, %lppﬁrlc

“modifiers’ such

~acid, hydrochlorlc acid, lactic acid, malelc acid, mallc acmd

malonlc aCld mandellc acid, methanesulfonlc acid, mucic aczd o

nltrous aczd oxallc acid, pelargonlc ac;d phosphorlc ac1d
propionic ac;d saccharin, sallcyllc acid, sorbic acid, SUCClﬁlC

acid, : sulfuric  acid, tartaric acid, thloglycollc_ ac;d;

'thlosulfuxlc ac1d undecylenlc acid, ethanolamine, naturaliy and
' synthetlcally' derlved. amino ac1ds,.‘derivatives' thereof; an&

: mlxtures thereof.

Other ;acids commonly  known as useful in the" prepaxatlon of .
foamable comp051tlons are. further centemplated as within the

scope of the present 1nvent1ve subject matter

The ac1d 1ncluded in the present inventive comp051tlons ig

selected to malntaln a sultable rH of the comp031tlon of about 2 T'

to about 10 The optlmal pH of the COmpOSltlon, and the acid and '

amournt of same used to maintain this optimal pH, 'Wlll vary

: dependlng on the partmcular actlve therapeutlc agent- contalned in

the . camposztlon : Thls optlmal pH for each spec1f1c active" agent .

cas well as the’ seiectlon of the optlmal type and quantlty of acid

to achleve this. optimal pH are contemplated as W1th1n the scope”

50"
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as diethanolamide of a long chain fatty acid, fatty alcohols (i.e. cetearyl
- alcohol), sodium chloride, sodium sulfate, ethyl 20 alcohol, hydroxyethyl
cellulose, and Carbomer; coloring agents such as any of the FD&C or
wP864/6yes; hair oxidizing (bleaching) agents such as hydrog?%ﬁﬁ@ﬁ&%%ma
perborate salts, and persulfate salts; hair reducing agents such as the
thioglycolates; perfumes; moisturizers, emollients; plasticizers; stabilizers;
ofskin 2B selwstratprpagéits; and drdlatng agentsssuchrasYdisodiymERDTA in
+hEhgpresent inventive pharmaceutical compositions may also .be
packaged i_noa container suitable for storage and delivery.of said

© mattes faﬂtiétﬁeiateﬁ;to;aénaeiwhb@bfafﬂé&&maﬂsgaéﬁtdE%d%e%oamable
a ition mmal in need thereof,.comprising administering to said -,
e‘i‘i@%@?ld{)&s@rﬂ .Q.:tlle ﬁ?lan %?%u Lcal éﬁﬁ%ﬁﬁﬁ&@ﬁﬁc&&%dﬁ‘f&ﬁum

mammal an effective arhoun oama
Ma¥aid FGPPOSMGH EBmMprsingrb$eSUBSIHEFUTESHEEF(RIAE 26)0M0 onal

| inZRQ4/1057021RGTAI$2004/016733 @f%?ﬁ‘iﬁ%‘ﬁagﬁﬁ‘# of ong,or more
e

Suacti\gelther%]geutic agents or_ pharmaceutically acceptable free bases,
%'gl?s_, 8sters, or Solv f’é%lﬁ'f%}eofgjc(ﬁi“a foah&bfe démaERy systerfifighickns tant
phoomiprises! Sx(a) rrsphvent bempesiionssdlenter fFom. the group cCaASISiNG or
ofwater. a,valatile propellant, a Ci-Ca_ fluid alky] or branched alkyl . :
Inoalc,o%)els,rﬂan aromatic_alcohol, an"‘rtlg,}thlgr1 0%8863%%[& agﬁ\%’aﬁ\?e,bpel’gﬁ/’rgnémld'
SOERMonate, xyleft&1fhethylene chiekbeleewthghexanediol, polysitdranesen,

etHifedykethernand cmixivees theregfiand (Rhasurfactant.composition. .y ;7™
ethylene fatty ether, a ‘

- _.selected from the copsisting of a polyoxy ne.
B S ToNe 1 Lafor & YRR A o dfaEE L s ainy ] wren. These

y

preServatives may be present in amounts ﬁp £o-about 1% and

preferably from about 0.05 to about 0.5% by weight of the

'pha:maceut;ga; compo$ition. ~Other - additiénal optional
-_ingredients'may.include thickéneré'and viscosity. modifiers such'
as d@@thanolamide-qf,a long chain fatty acid,'fatty.aICOﬁols

;(i}e. ggtea:yl_alcohol); SOdium_Chloridé, sodiﬁm sﬁlfater ethyl

_alcqhol; hYdroxyethyl cellulose, and Carbomer; coloring agents

' '$uch'as any bf-fhe'FD&Cror_D&C dyes;.hair oxidizing (bleaching)

'_agentS-such as'hydrogen.perbxide, pexborate.sélts;.aﬁd:persﬁlfate
 'salté; haif)rgducing agents such as the‘thioglycmiates} pérfuﬁes;'

"‘moisturizgrs; _emoliiaﬁts;'_plasticizérs;' Siabilizers;  skin;

‘i25 _?penetrating agents;'énd chelating agents such'as disodium EDTA

___The.present inventive pharmaceutical tompdsitiOHSImay'aléo

“be packaged'in‘a.contaiher-suitable'for étoragé-and'delivery of

said compositiorn,

- Methods of Treatment

: Thg‘present_inventiva'subject mattar'furthe:,relates'tO'a'

. method for treating a disease, disorder, or_condition.in a mammal -

in need thereqf, Ccmprisingladministering'to_said;mammal an

effectivé"amoupt‘of a ﬁoamablé pharmaceﬁtical_compmsition, sai&

 composition comprising:

- SUBSTITUTE SHEET (RULE 26) =



15 fatty acid surfactant, a phosphated fatty acid surfactant, a
sulfosuccinate surfactant, an amphoteric surfactant, a non-ionic
‘poloxamer 'surfactant, a non-ionicmeroxapol surfactant, a petroleum
W Ode{)%iy/ati_y% surfactant, an aliphatic amine surfactant, a 20 polysiloxane
denvative “a sorbitan fatty acid ester, pharmaceutically acceptabiBsaatt 16733
thereof, and mixtures thereof; (iii) a propellant; and (iv) an acid in an

amount to affectthe-compositian's pkk 23,selgeteg fram the:group . -2 eyt ic

consisting of: (a) acetylsalicyclic acid, ascorbic acid, boric acid, carbonic
acid>J6rhit atid, BHfMRATRORCAdtY fifffk Ehd glycatBphassitoricsalts.
acids hieptiric acids diydroetslotibacid,fmaleic acid, methanesulfonic acid, -
30 nitroys acid, oxali¢ acid,;phosphoric acid, saccharin, sorbic acid,
_ sulfueh{c l:'I;jlcid, g?i?)lgul ur%: a(é:id, L?Sr%egﬁgn%%c@le%aﬁcﬁ%%rﬁg,egﬁd'a _
5. pharmaceutidally2 acebtabie saRmestErtopsolvEtdehsrebf; {bpan alghagroup:

hydroxyacighebfosmulay |: 032 RMBSTITUTE SHERL RULE200WO . ¢,
2004/1057%? P T/U§23£4/016733 (Ra) (Rb)C(OH)COOH I or a _

pharmacedtiéHily a2E&BtabiE salt TABRE, G S8lvarkifehedfwifdterrraatic
-and Rb, amlindepéndentlyetdelectedl frorvttieigroupaansisting-ef Hyfor&l ene

Br, 5 and @y@g%@gym&ur%%@ meric or noghinggleric,-strang ,

o bran-ched, or cyclic CI-C25 alkyl, aralkyl, or aryfngero S, wherein eacfg%ﬁmé’
10 R. and Rb#hBY 1BEGPRBRARY suBSRUE RIARFFOHISFRICHD, EOBH, and
~ group 10 (e} amalpka ketoadd of fakmula Il: (Ra) COCOO (Rb) Il '

{b) a surfactant composition selected from the group
'_conSisting of .a polyokyethylené fatty ether, a
o polyoxyethyleﬁe fatty @ster, a fatty acid, a sulfated
: ;5'"_ ;; _  ' fatty acid_ surfactant, a phosphated fatty acid
o ' surfactant,_a sulfosuccinate sﬁrfactant; an amphotétic
surfabtant, &, nbn~idnic poloﬁamer ’Sﬁrfacﬁant;_ a

.non-ionic meroxapol surfactant, a petroleumjderivativé;

surfactant,-_ an' aliphatic ‘amine surfactant,  a
200 S Vpolysiioxane-derivative, a sorbitan fatty acid ester,
pharmaceutically acceptable -salts thereof, and -

| mixtures tﬁefeof{
' (iii) a propellant; and
” (div) an écid-in an,ampuﬁt to affect the compbsitionfs pH
25 - ‘selected from.the'grdup cbnsisting'off e 5
' (a) acetylsalicyclic acid, ascorbic acid, boric acid,
'carbopic acid, formic acié, éthanésulfonic 'aéi&;
'ﬁumaric écid, glyceropﬁosphoric acid, hippurid acid,' 
| ' hydrochloric_acid,.maleic_écid,-methanesulfonid acid;-
:'30: g   .' rnitrog$ a¢ia,'oxalic acid; phésphoric aéia,'saccharin,.
'sorbic _a¢id, .Sulfuric acid?‘-thiosulfufic' écid,”
uqdeéylenichCid, Ethanﬁlaﬁiné, and:a-phafméceﬁtically
Hacceptable salt; ester, or sblvﬁte thereof}~ 3

_ (b) an alpha hydroxyacid of Formula I:

52
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or a pharmaceutically acceptable salt, ester, or solvate thereof wherein
Ra and Rb are independently selected from the groupconsisting of H and
saturated 15 or unsaturated, isomeric or non-isomeric, straight, branched,

wobaMeisG1-C25 alkyl, aralkyl, or aryl groups, wherein Ra m%?&smom;ms;
alkoxy °

optionally substituted with an F, Cl, Br, I, OH, CHO, COOH, or

group having 1 to 9 carbon atoms; 20 (d) an acid of formula Ill: O HH |

Z C OH n Il or a pharmaceutiggjlyrgceptablessalt, ester, or solvate

thereof, thgal[eig,n i%Q'G;a%%L?%%_chl OH, or NH2, each Y is H or OH, or X -
and Y are optionally taken together (o fofin & 5-7- mémbered satiatéddr
unsaturateHeaMNFSEy CREARGUT &% FemBerethsatarated or, imsaturated: 1y
heterocycl_!ge’speegg_dwh%@mQ{}g QL MQLe gggﬁg@ﬁl)gofo%l% ¥ cl, Br,
heterocyclic ringis 0, S, or N; 53 SUBSTITUTE SHEET (RULE 26) WO -
2004/105782PCTATEZB6%/16733 FiAFUERBOHOOGOREEESH,0r  non~

~ provided thiatohentiZ aserrdighoth @HantYeand Srareyoptionady-@ker 1y,

ogshe cipna 7 BemieSlaiesd ez soatls .,
: be optionally‘substituted_with an QH, 8H, CHO, COCH

group; . | | |

{c) an alpha ketoacid of formula TI:
| ~ {Ra) COCOO (Ry) T

,or a pharmacéutically acceptable salt, ester, or
solvate théreof.wherein R, and Ry, are independently-'
selected from the group consisting of E and saturated -
or unsatﬁxateﬂ, isomeric or non-isomeric, Straigﬁt,
‘branched, .or cyclic Ci-Cps alkyl, aralkyl, or aryl
-grdqps, whe#ein:Rﬂ may be optionally substituted with’
 an'F}:Cl, Br; L, CH, CHO, COOCH, or]alkoky group having :
.'1_to-9 ¢érb§n atoms; n R

(d) an acid of fo,rmil_la ITI:
. __:__ -:':Y n.

'OH_'
"_or_ a:'pharmacgﬁticailyﬂ acceptable salt, estexr, oz

M) 2

o III

'fédlvate'the;eof, wherein
n is 0-6; ¢ .= |
X is:H,'CH; or NHQ;
‘each Y is H QriQE,f.
T:or.X aﬁd.Y_are optionally ﬁaken togetherfto form'a S—f ff
. imembére&'Saturated Cr'unéaturdted'carbocyé;ic fiﬁg'or_;
: aIS%T_mambered_Saﬁurated orjunsaﬁurated_hetero¢yclic'
;ing{  whérein ,oné: @r' mbre riﬁg .atom(s) éfz séia.

”heterocyclic fihg-is ©, 'S, or N;

53
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ring, wherein one or more ring atom(s) of said heterocyclic ring is O, S; or
N; and (e) mixtures thereof. The present pharmaceutical compositions and
foamable 10 delivery systems can be used to treat a wide variety of
wdlSim ) ical diseases, disorders, or conditions in a mammal, especially
3 disea%tgi%%fecting mammalian tissue. Examples of such diseBs&& 52004/016733..
include, but are not limited to, eczema, infantile eczema, psoriasis, scalp
psoriasis, atopic dermatitisydermaitis 12 herpetiformiscontact dermatits, ..o
seborrheic dern})atié'g,, &}?urodermatitis, pruritis, fungal diseases, and :
. . ot bo . . . .
intertrigo. For example, if corticosteroids, particularly ester compounds, :
- are used irrthelpraser inventhre: compbkitionsk dhese ceampositioaie a 5-7
effective indbeiseament of. SR dlSeases SUCh. 2085 egzema, Infantile,
eczema, atopic dermatitis, dermatitis herpetiformis, contact dermatitis, :
seborrheicHermAatfli§ ™t Fod SRR PoRasisnsRis bRl inRfeigoinclic
humans. Simitarly,hantifingabagents-arecdsed in the preseptinyentive ;14
compositions, these %g_Tgos:iLtiI?nsiasreoeffeé:,tive in the 25 treatment of
fungal diseases, |n‘c¥u' ing d:ern?atophyté iRfectiont’ stk as tinea corporis,
. tineapedis,(ﬁﬁeaWﬁmﬁtiﬁé&#@rﬁﬂs, tinea cruris, and tinea barbae;
and-yeast ipfectians speh ascandidiasis a%ﬁ%%% ¥§£%ﬁ9'°ra§%1h‘9erfoamab1e

fungal diseases are further contemplated as within the scope

- el 36YRVE e StBjediatteFdn &particifatly prefeidg veriety of

deembodlmentthe diseasetreattih dydbedresentdouanive 60 MROSHiQhkisma 1 ,
esfEEeRY e Healment L QNGLECHTIAINNIA! dRease SR &2 Flsucn

g - . S | {2114}
_as effectively treated with a topical composition IS firtfier 54° _
ALSEAFSTITHTE SPREE TOHUIE 2600 2004/ 1657 020P CFAZSR004/006788 116

- ecgeniempladed asiwithinthe, sgepe 0fdhe preseptnventive SUlect JDAer: ;

herpetiformis, contact dermatitis, - seborrheic dermatitiS,
neurodermatitis, pruritis, fungal'diseases,,and'intertrigo."

For example, if corticosteroids, - particularly ester

_ compounds, are used in the present inventive compositions, these
:gqmpositions'are effective in the treatment of skin diseases such
Las eczema; ~infantile eczema, _at0pic_-dérmatitis,' dermaﬁitis

'-hetpetiﬁormié;' qdntact dermatitis, .seborrheic _detﬁatitis;

. neurodermatitis, psoriasis, pruritis, and intertrigo in humans.

_Similarly, if antifungal_agents are used in thé présanﬁ

inventive compositions, these compositions are effective in the

;'txea;ment'oﬁ fungal diseases, includiﬁg'dé:ﬁatOphyte'infeétidns'

such as ‘tinea corporis, tinea pedis, tinea wunguium, tinea.

capitis,  tinea cruris, and tinea barbae; and yeast infections

such as candidiasis and tinea versicolor. Other fungal diseases . -

are further Contemplatai as within the scope of  the present

inventive subject matter.

=Ig.a_particularly preferred embodiﬁent,_the disease treated -

by the present inventive composition is. eczema.

The treatment of othex dermatologiCa1 diseases-knowh‘in=the3

S art as'efiegtively'treated with a topical combdsition is further.
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SUBSTITUTE SHEET (RULE 26)



10

15

20

. 2.5 -

30

In another preferred embodiment, said foamable pharmac_eutical _ :
“composition is administered topically to mucosal 5 epithelial cell tlssqes_ |
of the mouth, ear, nasal passages, vagina, urethra, or rectum. Although

« et of oral and nasal tissues may be such tissues themsglve_s, Qra_l
W(é\hr%%d} %é%%\glog’preparations_ may also be absorbed and produce %%%@‘}4/016733
effects. In certain instances and for local ef_fects, drugs are 10 msert_ed
cdntothe1vaginaa urethia; ar rectum oSystemicdrug, effects mav alsq result . ..
ifter the vaginal, urethral, or rectal application of drugs due to absorption
m%f- ﬁerdrug from the .mucous membranes of these sites. Aerosol foams - _
can %usecﬁnmiaawaginaﬂ:yei:ﬁeasseﬁtialIyetlﬂeoﬁm@ﬂa_anner@a&hat dfog_mable
ermployed 15 for creams. iThe aerosol package contains an | grter device
i filled vﬁ%k?%éacm. The i%?grlter device is contents placed it %thfvzi@lﬁg macosal
“Refdtethecontehts théféoksre rfiedder threubh actvationnefa plupgesages,
vaGinilarly ypreparationsrofituethsal or rgméoﬁ?@mscﬂ%e l&@ﬁ&@&s -tpft_t%%a 1 and
resentation of the f into the 20 urethral or anal canal, respectively, -
" iethots 51 Bradidon The Bribe it FUARTv BGBREL Fiatiertinhorriiaasal

prgrRedtheasoftrakinga foanmibie phednasduticaltorapegiivanic effects.
compising.the.steps At . (A)admixing ap eﬁfgg%\ie -%@9%2‘5$f, ONe2s are
. _more active therapeutic agents or pharmaceutically accept_a e free '
lrbsae’s%%?galfgf%%te’i'g,eor‘@&%ﬁf’es tHeRidFEhd #phspriaesuticallystemic drug
e fFzseptable caslsocarpuising: {H) e-foamable galivery §¥$@H}M}C@r rectal
aprises;. 30.(a) vent composition selected fromt e group _
apcggn@s[%éi%r%%ég véa%er% LEQéglatl %apr(%ell%%fog%f-% fitfia &/ _S‘FBP&nEﬁ% the
UARYISI B EAR SdroRfatiEzteshot idipether dfearssdiitof cdetivative, be used
irpopylepedcarbpnate cadene.: 2B SUBSTITUTE SHERL (RYLE20) .. loyed
for-cxeaméf_zihe aerosdl paékage contalns an inserter device . -
.filledeithsﬁoém. The inserter'devigé is contents placed in'the

-vagina_wheré thg_contents thereof are released through activation

. 0of a plunger. Similarly, preparations'ofgurethral-or rectal

foams use inseitexs for the_presentation of the-fcam'into-tha
:urethral or anal canal, respectively.

Methods of Production

_Thelpresént inventive subject matter further relates to a
method  ¢£ makihg'_a__foamable pharmaceﬁtical c@mposition, :
'¢omprising the-éteps of: ' ' | '

_fA)'admixihg én'effectivé[ammuﬁt=éf-éne.cr'ﬁmre active

therapeﬁti& 'agents or pharmaceutically accebﬁablé 'freé.L

bases, salts, esters, or solvates thereof ‘and a
'_pharmaceutiééily”acceptable carrier cdmprising} |
. T (i) fa_icémable delivEry system which cqmprises:

(a) a solvent compositibn selected_'from the

'::groﬁp consisting of.watér, a\%olétile prdpellanﬁ;

A C1-Cg fluid aikyl_o: branched'aikyl:alcohol,ian'~ 

- aromatic  aicoho1, an ether of a sqrbitcl.

':-deriﬁative, -'_prépylene. - carbonate, - xylene,
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WO 2004/105702 PCT/US2004/016733 .methylene chloride, .
ethylhexanediol, polysiloxanes, dimethyl ether, and mixtures thereof; and
(b) a surfactant composition selected from the 5 group consisting, of a

ng#é@}( c(]%ftﬂ);lene fatty ether, a polyoxyethylene fatty ester, a fatty acid, a
Sultated fa

fy acid surfactant, a phosphated fatty acid surfactaft TAS2004/016733
sulfosuccinate surfactant, an amphoteric 10 surfactant, a non-ionic

poloxamer surfactapf, 4, -noRzionic-mergxapol surfactant, a %e roeum - -
derivative surfactant, an aliphatic amine surfactant, a polysi 5%(l r:f sxanediol,

derivative, a sorbitﬁﬁliﬁf}%ﬁ}é‘s‘*ter; phefsieelticallyracceptablé 15ixtures
salts thereof, and miduees thereaf; and (ii) an acid in an amount to affect. -
the composition's _pbl-!‘selaected om the group consisting 'of: (a)

acetylsalicyclic acid. ascorbic acid; bofic SedP8SrHore aBRi-Forae derem the

‘ethanesulfonic 20gctdpfurAarie aetd;glycerdphaspbeligacithippete farty

acid, hydrochloric_@gi@efqalgicBg' sulfonic acid, nitrqus acid, _
oxalic acid, phosphoric acid, sacc grgi_grf, sor |ce§1§d,%sﬁctu¥ic easé%uir’ a. tatty
thiosulfurc acid, uffedlentt afit! 53t@fanbririine, apita surfactant, a

pharmaceutically acceptableesalt, estet.or solvate thereof (b} analpha
hydroxyacid of for - (Ra)(Rh)C(OH)COOH | or a-pharmacedutically
y y M%J)s&cclgxat{)e ( Lurgmﬁr Ig afRb a?étp}%/oteric

acceptable salt, lactone, 30 or solvate théreo _
independently seléé%é@af?&mhegﬁoup)mﬁsmmg wbHhAanGlk Bsrafdctant, a

saturated or 'unsaﬁqugateg@ﬁiﬁ_@mqgm%isonég{{% a?é@%'%t’ braar_lchpeglt Igcr) T

derivative'_ éUrfactant, -~ an .aliphatié amine
surfactantf a polysiloxane dérivative;'a sorbitéﬁ
fatty‘_aqid' ester, pharmmacsutically aCCéptable
 -salts thereof, and mixtures thereof; angd
.:_(ii).an acid.iﬁ3an"améuht_t0 affect;the:cémpoéiﬁién‘s.
. prséleCte&_from_thé group:cénsistiﬁg of:

'"(a)_ acet&léalicyclic aéid} ascorbié aéidf bbric
Jacid, carbgnic_éCid; formic adid, ethanesu1f6ﬁiél
3Cidf" ﬁumaric acid, glycerthosphoric. acid;
hippuric ac;d,jhyérochloric acid, maleic écid, g
*methanesulﬁqnic aCid,'ﬁitroﬁs aéid,-§xa1ié adid;”:
.Phosphoric.acid;3sacchafin, sorbid acid,'sﬁlfﬁiic 
acid, 'thibsulfuric Aacid;”-undécylenic ‘acid,

'.athénplamine,_and a pharmacéﬁtically.aéceptabie 
salt, ester, or solvate;theféof;:. -

_(b)'“an alpha h?dxoxyacid of:fﬁrmula'I:  .‘:'

.{Rﬂ)(Rh)C(OH)COQH: T 1'1:U; 

'crfa.pharmaceﬁtically'aCceptable:sait, iacﬁdne,
" or solvate fherebf 3Wherein.!R;'-and Ry are
_jin@épethnﬁly'sélectéd‘frém”the~group céﬁSiéﬁing
foﬁ H?:EJICI.'Br, éﬁa.éatuﬁated.ér.unsatﬁrate&f

~ lsomeric.or non-isomeric, straight, branched, or

©.oyelie  C1=Cys. alkyl, aralkyl, or aryl groups, - -

o956 - _
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‘unsaturated carb®

. heterocyclic ring

cyclic Ci-C25 alkyl, aralkyl, or aryl groups, 56 SUBSTITUTE SHEET- = .
(RULE 26) WO 2004/105702 PCT/US2004/016733 wherein each of Ra
and Rb may be optionally substituted with an OH, SH, CHO, COON

W@m?urp;t(ﬁjﬂan alpha ketoacid of formula Il: (Ra) COCOO (Rb) %m§@4)015733

pharmaceutically acceptable salt, ester, or solvate thereof wherein Pa
and Rb are independently selected from the group consisting of H and :
saturated or unsatlitat&disofiétic o?Enofeisaméricistraight, beanchedoonly

 cyclic C1-C25 10 alkyhraralikydaorari graupss WRereing: Mayde o oup;

optionally Substi-tuggq with an.F. Cl, Br, |, OH, CHO, COOH, or alkoxy
group having 1 to 9 ¢arboh “atoms; (a) A aiH BfforfitdE i & H Z C pH
15Y n X lll or a pharmaceutically acteptablecsalg.gster, or solvate 1y
thereof, wherein nyis @-G;p% ISkl QH oL NH2. .20 gach Y is H or OH, or X -
and Y are'optionall% taken together to fo_ﬁrﬁz a%ﬁ%er%%ie{?e as%%ura%é*d%tr' or
_ gl?fl?ctﬁng &hﬁ%@?’?nemﬁé?éd?satura?ed ornd Ry,  are
unsaturated hetemgb@mi@@nwherQM%Qé}g 2B0Rre HOLMOm(S) CQ‘ISSJ.asiging
50, and saturated or unsaturated, isomeric or
nonfisémeric, straight, branched;.or cyclic Cr{ks
alkyl,_aralkyl, or aryl groups, wherein Riﬁay be
opticnally substituted with an F, Cl, Br, I; OH,
CHO,-COOHf or alkoxy group having'i'to 9 carbon

atoms; .

(d} an acid of formula III:

AR A
BRUIR

OH -
- or a pharmaceutically acceptable saltf_esﬁer,'or'

N o

ITT

-SOlvéte thefeof, wherein
‘n ié Ufé; | |
"X.isfH,ZQHI or NHs,
"aach,Y;is.g_of.OH,

:.o; X_agd»Yua:e optionaliy tak@ﬁ tog@thef to‘fofm"'
" a | 5-17 membered saturétedf"or‘ unsaturétédi

| ca;bquclié ring or'a 5~7.membered saturated or

'_ugsatuxated'hetéxoc?clic ring,  wherein one br

mo;g-ring'afdm(s) of'said’héterocyclic-ﬁing'is 0,
S, or N; S L

 i.Z iSfH,jCH3;-QH{ COOH, or SH,.ﬁrovide& that ¥ an&

' Z dre not both OH, R
'O?_Y”and Z are:optionally taken tégéﬁher_to_foﬁmjk
' a.; 557 membered .saturatéd or 'uﬁsatﬁratéd “

'. carbogy;lic ring or a 5-7 membered saturated or

57
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5,0rN; Zis H,;;CH3, OH, COOH, or SH, provided that Y and. Z are not
both OH, or Y and Z are optionally taken together to form 30 a 5-7-.
. membered saturated or unsaturated carbocyclic ring or a 5-7 membered
r 57 SUBSTITUTE SHEET (RULE 26) WO 2004/105702
PCT/US2004/016733 unsaturated heterocyclic ring, wherein'dnEor- gt 733
_ring atom(s) ofsaid heterocyclic ring is 0, S, or N, and (e) mixtures
thereof; and-5 (B)mmﬁmgiﬁgsaldﬁg@@w&lpcqggnt@gggsu@%e:gyn one or

- storage and dellv%ré/ of said contwgmjsé n, The compositions made
according to this method aré pre Iyﬁ’r’? difacrosar aEsayefbfnring is o,

suitable for topicaf -agplidatiomrAccordingly, said productlon method can
10 addltlonally comprise.the- further.step eoéfh Iging the container with a

_prop nt suitable, to effect aerosol delivery of the composition from the -
contai ner Hte ﬁé&%eﬁ@é@of“ﬂ‘?étﬁﬁa’e%eﬁfbharnméiﬁma@aer@smtable for

s Yonmutationd depends-onathieviagdbapiopek sgmbination of 15
formyllglonc&%@gg& A0d valve assasgéblg g?%% ;g‘g%?lggr Thee g]l;;[tagnotd 'are .

foamable pharmaceutlcal composmons ar

- PrEqfEMRIAs AR afosdieThEC Bondsusitiens fnay bespackages! iFthe- topical .

apeofiaiierdsing eltha&a&gﬁk@g gstepglqimulgggd%tgg fllllng procgss1

ad8cimmon|¥ known to those of ardinary skill in the art The container Tdst :
29ba ‘seTEcten to Provs the: B&rdsti hitufaten V\ﬁtrFé%@glsﬁeﬁhﬁﬁecontamer -

- wipRcardipgiphé sohtainet abiiet beocheraisally nerbwish respecdo B}h% £ the
 cofRSRPOSHIgN %@&gnggeg C;Qgreln SO as not to mterfere with the ‘'stabi :

I|ty of

The - effectlveness 0L the present pharmaceutlcal aerosol

-‘formulatlons dspends on achlev1ng the pPropex comblnatlon of

formulatlon contalner, and valve assembly,

The Contalner

The - 1nstant  foamable pharmaceutical _Compositions 2aré

.preferably packaged in a .container - as an aerosol.. .'The

. “_compos1tlons may . be packaged ln the contalner u51ng elther a R
20 |

srngle step or-a multlple step fllllng process commonly known to

those of ordlnary sklll in the art.

The contalner' must be . selected . to provlde the aerosol  -3.

formulatlon w1th a 1ong shelf life. Accordlngiy, the ccntalner

;_must be chemlcally inert. w1th respect té the composrtlon

contalned ther91n so- as not to 1nterfere wrth the stablllty of

the formulatlon oxr w1th. the 1ntegr1t&r and operatlon. 0of the

“contalner o Furthsr, the contalner_ must . be capabie of |

: w;&ﬂastamdlng' the pressure requlred by the product must- be”}

corrosrve resrstant ~and must be re51stant to" physrcal “or

.chsmical changes to the product contalned thersrn that may,.for“
‘example, form. partrcles cloggrng the orrflcs ' This  ig

;_partlcularly 1mportant as the present comp051tlons contaln a-.

‘surfactant and an acid, two components known to 1ncrease the

_jpotentlal_for‘corr051on.'
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_ .ngr%%tpef[@m%@g 20 com@oiltlons inclu

the formulation or with the integrity and operation of the container.
Further, the container must be capable of withstanding the pressure
required by the product, must be corrosive-resistant, and must be
y{%a tant to physical or 30 chemical changes to the product contained
herein that Fnay, for example, form particles clogging the orifida TThiSS016733 .
particularly important as the present compositions contain a surfactant

and anrggid, fwo cemponents k known. to increase the potential for _
corrosion. 58 SUBSTITUTE SHEET (ﬁ%nﬁﬁ 287 Wo 04/ 165702 he aerosol

- POME2008/018738 Phe délectivfrofasiitable containesdaethe,aerasehods |

-Rroguetiisinasedwn-is adaptabiity.to praduction method com atibility
ents, ability to sugt%%lngﬂ:e przgsére ¥nte$1d%‘dsfb?ln the

ﬁgytlth formulanon c%mgo?
the product, Hhentsres mrdggiﬁn%)ﬁa%l%sth‘éhé appearenthe pafteafign and
re Fwruifsctarareand ms&@u@d&i@:cqxﬁamg@ mav.hesnadef, for . cost.

| _‘mgﬁaﬂges@gtghq{ggy%ayg@gsmg élstlc ixtures thereof: The

cpntainers may further employ one or mofe HPOtECHRBR S atinge8deh g minum,

- Yo’ Xanﬁ%éasgbarurﬂlﬁlﬂg@uéﬁtﬁumﬁz@ate AMMONitiAiners may further
- smplticobenzeate:; IGomerphaling: 2tethyl butynoyl, Expoxal 9-5, sodium -

ple,
gbd@ﬂoygﬂgg%lgate enolic, epoxy, or V|nyI coatings, to enhanceetﬁ%m
formulation compaflbllltyr% %r Safe. Haﬁ&ﬁ’ﬁd’%ny aFTRER KHBwitasrosodbenzoate,

HorRAiRérs End proteetile toatingsiarey furtherepstemplatedas uselidin, -
thiszegashrthdhese@ntaingrmay;also comprise two or more

- Sompartments permitting the final compositl H to Be brokeRlup Ferings, to’

separate portions that aFe phySeampseirhidd until dispensad-trom:the: Any

%‘éﬁ&ﬁeﬂnémhwughéheselveca&semb{ygﬂgnoyy{amggpgéggggélr:(% asol. .
e processes known a

cold fill, under the cup, and pressure fitt {thrBugh 7 ¥afve). Such
‘meth oqe}%efor’:ﬂﬁ’lﬁﬁl%%raé?@go Peormainenare. well ﬂ@m\/\tn:tontb%e Sbmpartment s

-”_gﬁdwmﬁyﬁkﬁhﬂhe final composition to be broken up lnto separate.

_ portlons that are phy51cally separated until dispensed. from the

_ contalner through the valve asgembly .

Known methods for, fllllng aerosol contalners wrth foamableo'

compos1tlons lnclude processes known as cold flll under the cup

.Qand pressure £il1 {through the valve} Such methods for fllllng -
Lan.aerosol contalner are well known to ‘those of ordlnary skill in

~the- art amd may be found in The Berosol Handbook (Wayne E.

Dorland Caldwell NJ) and the - Handbook of Aerosol Technology :.

(R.E. Krreger, Malabar, FL) both of- Whlch are 1ncorporated by'f.

reference 1n thelr entlrety

In the cold flllzng method both- the product concentrate .and :_«

' the propellant must be cooled £o temperatures of —30° to 490

] Tbe chzlled proauct concentrate is quantrtatlvely metered lnto an |

_equally cold aerosol contalner, then the coid llquefzed gas ig .

- added. mmﬁn suff101ent propellant has been edded the-valve.':

w”assembly is placed on the contalner

'In the under the cap fllllng method a fllllng head that.

rﬁfonms a tight- seel on the contalner shoulder 18 utlllzed .The |
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the art and may be found in The Aerosol Handbook (Wayne E. Dorland,
Caldwell, NJ) and the Handbook of Aerosol Technology, 25 (R.E. Krieger,
Malabar, FL), both of which are incorporated by reference in their entirety.
In the cold filling method, both the product concentrate. and the propellant

. WOrRlsY B§Bdoled to temperatures of -30 to -40F. The chilled praducs2004/016733

concentrate is quantitatively metered into an 30 equally cold aerosol
. container, then the cold, liquefied gas is added. When sufficient _
£ plpeilditHas Been ddtfed thE v AIVE VasSERILTTTS Pl ththe Propellant
undentainess fuife indedthel capfilingmethodafilling headthat-fermsi aer .

tight seal.on th iner: |der is, utilized. The 59 SUBSTITUTE -
SHEE (ROLE 36 W0 S004TL0%705 BCAUSHO0HDITD Hiihesate 5=

SHEET (RULE 26) WO 2004710 iming

| QuppfistheivaNe aBoRETHe EBntdifer srhikpropellasteindel pressigendly is

p1added dhrough thenepeniag indhe container,in the pressurefiling methad, .
. _the product concentrate is qauantitatively placed in the container, the valve
5 JRESTbR s BIRERd BIFthe
1 plgssure sisuneteréorthmosgh tie valvestein-inlo dke conlainer. Pressure
fiIIingA&yéeggggmﬂs} pharmaceutical aerosols. Valve Assembly The
functi ] ssembly is to permit. the 10 expulsion of the
contBfts of ¥HE tafrin the dEBRedTBhTiat #ive adsited Fte, tehd piecmét - the

-expase Dhmeteredyalves.dndheqropaE amaURhordose-Aceordingly, the: the
- de

vglgg (%asrset%blyarplgst cgnt&?gte to the-form of the product to be emitted.
T particutar: 4efosol Toam vanes ﬁ/p‘f’cfalwar?ﬁféeg IRy aimeter ddivrgrer
amgppt wr18permit the defiverylof. thetfeam Ikurthes ¢hb alveassembly ibute

‘coPermitsdhe agrosol compositiopdohe teleased fromhe.container, either,. ;.

via continuous delivery or as a metered dose. The materials used in the

Foffantidctiife GFIESFAIVE d33Bfbly husteiieieiowards theeefossiont to

_péﬁmﬁﬂﬂ&ﬂmﬂ&ﬂﬂﬁﬁﬁﬁﬁ of the foam. Further, the valve assembly

permits the aerosol .composition to be released from the containef'

either via continuous delivery or as a metered dose.

The materials used in the manufacture of the valve assembly

“-musﬁ_ be inert ‘towards the - aerosol - formulations that pass.

therethrough. . Aﬁong thenxhterials that éan be used in_the:'

manuﬁactu:e of the various vélﬁe_parts are plastic, xubber;

aluminum, stainless steel, and ndxtﬂres théreof,' The usual

“tube. 'Valves may also bé_emplbyed'that permit emission of
valve assemblies'known to-those of ordinary skill in the ért, 
valves, and tilt action valves, are contemplated as aapable of

delivering the present inventive compositions.

Metering Valves are de;ignEd'to-deliver specifiafqﬁaﬁtitieé 

.:'Qf'a product éach time the valve is'actﬁated.-jMéter valves are

: usually employed wﬁen_the'formulation is a potent medication or

in other instances where a precise dosing is desired. In metered -
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 aerosol valve agsembly is composed of the following parts: .

 actuath,_$tem, gasket, spring{ mounting cup, housing,-énd dip 
. product while'the:cogtainer'is upfight_or inverted. All.typésjof j

_ inclgding spray vaIVes;f31i&ing_gasket valves,'déflécting‘gésket".
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20 therethrough. Among the materials that can be used in the

- manufacture of the various valve parts are plastic, rubber, aluminum, _
stainless steel, and mixtures thereof. The usual aerosol valve assembly is -
composed of the following parts: actuator, stem, gasket, spring, mounting

W QP HONSHG, and dip 25 tube. Valves may also be employed that/petmifois733

emission of product while the container is upright or inverted. All types of

wéalve assemblies kaown lo hose of rdnar kil inthe adt, ncuding. -

[ . =3
- spray valves, sliding gasket valv ecting gas VES, an

MR- GaivBL SSREEBRTeRBIated Hsccaabieofca0aalivering thempresént:s .

inventive conlpesitienssMetering valvesare sesigneshio deliyer speific. .+ 1o
fglégriltiticegt eof a product each ti,rme tt[}()a valve is actuated. Meter valves are
usually émployed when the fOrmulatiSn isH F5fEHt metfitAtoRSE in diprpable

Phatavces Wwherd adswerdsel dosimg -is desired. Inmetered 60 SUBSTITUTE

SHEET (RULE 26) WO 20Q4£:05792,.2CI/YS2004/016733 valve

~ systems, an auxiliary valve chamber mount of material

dischRcPBy T SFIEEHRit o7 fer s Thevahenssehibiys to a

- matayfirtheraadcommiogate anattashmpntiodasilitate.deiveneiben from o

present inventj le_5 pharmaceutical compositions. Methods of :
CDeIivery%eé%%(ggePr?t{%%kéﬁﬁ}%%ﬁ?e%t %at?e%qftr#g??elgf§§ fo d°RfEtR6AS by
"Braenveitg AfcamabR piiatemicllcompesitiondromacontainesition,

s 6QMprsiig:pIeviding-an expelling farcg generated by, 10 meghanical

mearrl?if said foamable é)harmaceutica composition, said foamable _
pharmaceitical compositioR Eomrisihg i aR effdetife aidiit dhemepputic

moremvést_h@Famhmmagentsi@amharmaﬁ@ﬁifaﬁnﬂyeacwatabﬁﬂs@, salts,
base%ssgaég_ss,egtgr_g,oggfgglggteél?%ggfg 15 (ii) a foamable delivery -

system which comprises: (a) a solvent composition selected from the .
) group(lll.) a. foamabla de lvery system which compriSQS: :

{a)  a solveﬁt composition selected from-the,gﬁoup

' _consisting of water; a volatile propellant, a C&—Cg

fluid alkyl or branched alkyl alcohol,  an arcmatic

alcghol, an ether of a sorbital derivative, propylene - -

carbonate, xylene, methylene chloride, .~
'gthylhekanediol[ polysiloxanes, dimethyl ether; énd‘jj
mixtures thereof; and ' e

(b) a surfactant composition'salécted,from thé groﬁpj'

' polyoxyethylene fatty ester, a fatty acid, a sulfated - .

fatty acid surfactént(, a2 phosphated faﬁty acid -

surfactant, a- sulfosuccinate surfactant, an amphoteric

surfactant, a non-ionic poloxamer surfactant, - a

non-ionic meroxapol surfactant, a petroleum derivarive

surfactant,_ an aiiphatic amine _ surfactant, | a
pOIYSiicxane'derivative[ a sorbitan fétty acid.éste¥h,'
.Pharmaceuticaily.- acceptable :éalts thereof, H:andl
. mixtures_tﬁeﬁéof;'and o :

(iii) anfacid‘ig'an;amcuht to affect the composition’s pH

—
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consisting of. V\./at.e.r, a volatilé'propellant,- a C1-C6 fluid alkyl or branched

alkyl alcohol, an aromatic alcohol, an ether of a sorbitol derivative,

propylene 20 carbonate, xylene, methylene chloride, ethylhexanediol,
~_polysiloxanes, dimethyl ether, and mixtures thereof; and (b) a surfactant
W pokitioh selected from the group consisting of a polyoxyettiyleseofatiys 733

ether, a 25 polyoxyethylene fatty ester, a fatty acid, a sulfated fatty acid
surf%% Qét% th%ﬁaﬁ?}g@faéyo%%qc%%@f%“@{‘}fa %l%lfosuccinate surfactc_ant,
an amphoteric surfactant,-a non-ionic _poFoxarr?er surfactant, a non-ionic -

meroxapolé@rfactift“d perdleum-derivative 30swiactangdnlaliphatic acid,

amine surfagtasinacpolysilaxane ggrivative-a sorbitan fatly-aaid gster, aciq,

pharmace%tically,accegteable salts thereof, and mixtures thereof, and (iii)
an acid in AR AN Sifed HE TORTSEIRGRE bR FH Sy E 2cid.
SHEET (Rukd26» WOi2004/185 702 1RC T/ WS2004404 6133 seletiad fram:i g,

 the group gansisting of (@) acetylsalicyglic aggqcagﬁgﬁ:%i% acid, poric acid, .

carbonic acid, formic acid, ethanesulfonic acid, fumaric acid, o
glycerophd&piorc add Mppuriitaéies Schydreditleric abidlomvalidierdeid, acid,
methanesulfeniearighi Aitheus aAckh xicacith-DNASRN GRS haceut ically |
saccharin, gorbi% ciLd sulff{ic acid, thiosulfuric_acid, undecylenic acid, oo
ethanolamine, and a p%asf?nac’eu?%gw aCfepiRniE A, BREEE D solvate
thereof; 10(¢b) arralpherhydioxgacidreffodmuta E{Ra){Rb) C (OH) COOH.

| or a pharmaceutically accep@plg(ﬁlyd%g%gé solvate thereof .

wherein R. and Rb are independentl _ _ _
_ or a pharmaceutlgal Y acceptable salt, lactone, or.

solvate thereof wherein R, .and Ry, are: independently _
selected from the group coﬁsisting of H, F, Cl, Br,
and saturated  or = unsaturated, iéomériéﬂ-orj.nonw'
isoméric,_straight,ibranched,'or eyelic Ci-Cas alkyl,
aralkyl, or;aryl grQups{ whe;ein.éach.of R, and Ry may
be optionally sﬁbstitﬁtéd With an OH,'SE, CHO, COOH"
.grouij; N ' | o
_ (c)” an alpha ketoaéia'qf-fofmula:II:f"
|  (RJCOCOO(Rs) . II
or a pharm&ceuﬁically aCceptable"éalt;  ester;:'br
" solvate the:eoﬁ-Whereiﬁ Ra,andrRh éré_iﬁdependenﬁly :
. _éelécted,ifom-thé groﬁﬁscdnsisting of H_and'éaturated :
. or unsatﬁrated,_isomeriq or non—iéoméric,'straight,.

'.branched, or pyclic Cf%hs'alkyl,_aralkylyzor aiyl

' gxoups;'whérein;gﬁ may be optionally substituted with
an F, Cl, Br, I, OH, CHO, COOH, or alkoxy group having

1 to 9 carbon atoms;.

{G&} .an.acid df:fqrmﬁld iII: i.: _
o T \’/ o \OH' -

Py M

IIT .
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selected from the group consisting of H, F, ClI, Br, 15 and saturated or

unsaturated, isomeric or non .isomeric, straight, branched, or cyclic

C1-C25 alkyl, aralkyl, or aryl groups, wherein each of R. and Rb may be

optionally substituted with an OH, SH, CHO, COOH group; 20 (c) an

Woamwalke”t@hmd of formula Il: (Ra)COCOO(RD) Il or a pharmaceusiaallye:s733

- acceptable salt, ester, or solvate thereof wherein R. and Rb are

independently sele%ed from the roup consisting of H and saturated 25 - -

or unsatur&ted, Tsomerc or non-1somefic, SHEfH branchdt or Fehes - or
- C1-C25 allwilamlhyltbﬁaﬁydfgrw@:wherem R.a may be optionally:

substituted,with ang-, Cl, Br, I, OH, CHO, COOH, or alkoxy group having

1 to 9 carbon atoms; 30 (d) an acid of formula lll: 0 HHZI1OH Y n X’ III

62 SUBSTITUTEISHREET RUER 26) WO 2004/105702 |

PCTIUS2084401 6733 ar aphasrnaceutically acceptable salt, ester, or

solvate there \;;Whgre}n n is 0-6,;. X is OJC-I Or NH2, 5eachYisHo
OH, or X and Y are optionally’ l%flliennta &he%eﬁrﬁ]og%t}?eﬁw&ﬁb%?éﬂ a 57
saturated @@Hﬁ%@@a@@{t@m@b@%hﬂmgﬂtaﬁﬁﬁaﬁemedys&tmmteﬁ@r or

UnsaturateQ @Iﬂ(ﬂféﬂﬁjdgred saturated or unsaturated heterocyclic
' o Ting, wh@reln‘ one or more ring atom(s) of sald:
' heterocyclic ring.is G, 8, "or N; .
2 is H, CHsi, OH, COOH, or &H, prov3_ded that ¥ and 2 are'
not both OH,
or ¥ and-Z_are_optionélly taken together to forﬁ-a_S—?
Vmembered'satoxated or unsatufatad cérbocyclic ring or-
Ca 5-7 mémbered_saturated'or unsaturated heterocyclic
_xing, wherein .one ox more ring atom{s) of said-
-heterocyclic ring is 0, S, or N and-.
*{&l mixtures thereof

The expellzng force used to éellver the comp051t10n from a-

_contalner can take the form of pressure applled to the. aerosol.’
o_system through the use of one or more liquefied or gaseoue
.”propellants Alternatlvely, the comPOSLtlon-may-be expelled £rom
:i.the contalner through the use of a compressed gas generated by

mechanlcal means, such as by a pLmp acticn ar a squeezmng actlon"-

on the contalner Other expelllng forces known -to those of -

ordinary sklll in the art are further contemplates as within- the o

Jscope of the present 1nvent1ve subject matter.

Upon actlvatlon of . the valve. assembly, it is the pressure:~

o exerted by the propellant “which forces the contents of the

- 30

packaga out through the- openlng of the valve ' Thls expelllng

foroe allows the present 1nvent1ve composxtlons to be dellvered

-as a flne mlSt & coaxse wet or a dry ‘spray; a steady stream, or

'as a $table or breaking foam. The;contemplated foams include

lthose-lntenﬁed er.deposmtlon-on.the‘skin'OIffor_instillation :

63
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ring, wherein one or more ring atom(s) of said 10 heterocyclic ring is O, S,
~-orN; Zis H, CH3, OH, COON, or SH, provided that Y and Z are -not both
OH, or Y and Z are optionally taken together to form a 5-7 membered

saturated-or unsaturated carbocyclic ring or 15 a 5-7 membered

WOsHwaethdr unsaturated heterocyclic ring, wherein one or meta‘mﬂgb{$4/016733

atom(s) of said heterocyclic ring is 0, S, or N; and (e) mixtures thereof.
m;‘_’rhe ege#}i{ngFg%rgg used tqndeliver the composition from a 20 container :
t8nTake tHe Torm of présSlre ittt the 558801 Sy&temhthrowgitie °°2
-angsewfoheformoredigtiefiedwrigassous. propellants. Alternatively, the - .
: CO%I%‘mrge@E(pgﬂegémoq]eigog@i@égﬁo% E.Qesug%]_pgc?‘mance'. o
compressed gas generated by mechanical means, such as by'a pump :
T ohEnieT £ SHEEIT AcHorT b5 T (He/EBn e PORF expelrokbast and
2) knawn te=these ofnardinasyskill it the-ar age furhensentamplatesas, roauat
CDV\gter}ilnct%% t_g,(:op@e;lti)ifsthe grgge%toinvegg\éesubject matter. Upon activation of |
“the valve assembly; it is the pressure - exerted By thie BropelfHt whigRec1 e
amforees the contantbioithe B0 packagedarthtough theopeningmfdiects is
aeValue; Jhis expelling forae; alluis the present,igyentive gompasitions to be, .
delivered as ,a fine mist; a coarse, wet or a dry spray; a steady stream; or
ae’é%Sé?%%b‘l‘eSB??a?‘éfalﬂﬁﬁlff’i‘&ﬁ].%EWE&ﬂeﬁﬁﬂ&t%dlfgaﬁ%' fMeritle #Gs@sig at’
70 ntendeddordepositivatorethe skinwr fosinstitatizem63 SUBSHIYTE: 70° &
anSHEET (RULE 261/0, 20041405102 PCTUS2004/016753 nta 2 bgdy o
cavity, such as vaginal foams, urethral foams, oral an auraPFoa@fns,_a §
Fuys&arfoariSaThede3sure of BRvacresot isioriticdieu its gerformanbenitt - 90%

- prépabesentrolied i) therbme andamountotpiopeliant apd BAMNG . ang

‘15

.20

nature %nd mount of material comprising the product _ _
more preferably between about 2.5 and about 20% propellant.’

Advantages to Aerosol Delivery Systems
When formulated asfpharmaceutical aerosol_foaﬁs, the'preséntf :
inventive compositions exhibit several propértieg that majjbe'

considered advantages over other types'of_désage £oxms.' These

" include:

1. A portion of medication may be easily withdﬁawh from the -

‘package without contamination or exposure to the._reméining*

material..

2. By virtue. of its_’hermetic character, the.;aerqédl_]n

'_éqntainer._protécts -medicinal  agents adveiseiY' affected by,
e . . _

atmospheric Qxygen-and'mqisture. Being opaque, the usual aerosol

"=ic¢ntainersfalso protect drugs a&verseiy.affected byiiight;. This'

 perection_pérsists during‘the usé and.the shelfélifé:bf the

‘product . 'If-the'proéuct'is packaged'undex'sterilefcon&itibns;{

_ 5 ;sterility may also be maintained during'the'shelfflifejbf the
: _Q30 product. . ' ' ' S |
3. Topical mediqatioﬁ nay beia@plied in'é.uﬁiform,,tﬁiﬁ. _”f

. _layer ta Epithelial ceil'tissues, without ﬁouchingithe-afﬁééiéd'Tf.

. area. This method of;applicaticn maysreduce.the-irritéﬁiqn3that. .

sqmetimes.accdmpanies_the_mechanical.(fingértip)-épplicaﬁicn-bf-

.64-
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concentrate. Thus, each formulation is unique, and a specific. amount of .
propellant to beemployed in aerosol products is determined by the skilled
practitioner. In.general, foam aerosols usually operate between about 10
to about 200 psigat 10 70 F, preferably between about. 13 and about 108 =~

WHag'a7OF and more preferably between about 20 and abobt BU/psigat 6733

70 F. Further, foam aerosols may contain about 1 to about .90%.
llant, pref al&;{ from about 2 t 90% eIIan and more °
% c?ee;latgiytlbgetwgeEen about %Sanopagout% O6rozrl{;)e anziL Tg vat‘n3 %%"llan“
‘algraprssol Trslivery Systenis WhkneRrruated Zerpsharmaceutical aerosol -
foanas, theprgseptinventive; cempesitions-gxhikit seygral pronsfti ?ﬁk}%cal
comay be _considered ad ntages over other types of dosage forms. These .
LR udE%20 “A péition TnetiiéatioR malHe eS8 WithdraFRffGm they be -
copackadewithewncoritantinationter expesuréfadheyemainisgematerial. 2. For
jriue of its. hermetic character, t sol. container protects
e}\:me}%:ﬂ/ilmnal agents adversely affected %X%%Cgtatén%phgenc o%}:geéa?lca d fflcacy :
thﬁblﬁéﬁé‘%ﬂ@%p‘éﬁu@%ﬁ@ﬁ%uﬁ%o@@%&ﬂ&#@s aisblprotectudreggor a -

loagversplratiacted byilightahhisyaetectionpaesisisduringthe yse.and e
1s_lhelf -life oLthe FB{OdUCt If the.product-is packaged under sterile :
con(‘i:tlons Ste ity may also be maintained during the shelf-life of the 30
product. ATopical nredidation hvay be appliedlinaniniforoy dhin, layeridring -

1 1 epithelial el tissues. M@th%&;tgg@lggége affected area. This method of
application may reduce the Irritation that sometimes accompanies the

mechanicat {ift§&tip) 8fplitafon ot 6% SEHSSTI TOTESSHEETSEUILERE) be
co@20041105702 PCT/US2004/016733 topical preparations. The rapid
-volatilization. of thePropellant alsq)gg%\gges a cooling, refreshing effect.

| Appropriate dosage leVels-for_theeective_therapeutic agents -
. oontemplated-in the preeent invenﬁiﬁe'subjeot-ﬁaﬁtér'are'Welli-

.known to those of.ordinEry skill in the-ait{"Doeage levels on
:the order of about'O 001 mg to about 5, OOO.mg per kilograﬁ body.

. weight of the actlve therapeutlc compounds Qr. comp081tlons are

known to . be useﬁul in the treatment of the dlseases, dlsorders,
and conditions contemplated in the preeent lnventlon Tyolcally,

thls effectlve amount of the actlve therapeutlc agents will

. generally comprise from about. G.L1 mg R about 100 mg per kllogram '
s " of patient body welght per day Moreover, 1t w11l be-understood
25

:that thls dosage of. actlve therapeutlc agents can. be admlnlstered.

in a. smngle or multlple dosage units to- prov1de the de51red'

: therapeutlc effect. If de31red other therapeutlc agents can be:

employed in- conjunctlon with those 'prov1ded.'by the _present-

inventive subject matter. ' " o
o The present lnventlve composxtlons may - ‘be glven 1# a sxngle

or multlple doses. dally‘ In a preferred embodlment -the - presenti.

1nvent1ve compOSltlonS are glven from one to three tlmes daily.

_-Startlng w1th a low dose tw1ce daily: and slowly worklng up ro

‘”hlgher doses if needed lS a preferred strategy " The amount of
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"ﬁszject_matter:

4. By proper formulation and valve control, the physical form andthe
particle size of the emitted product may be 5 controlled, contributing to
the efficacy of the drug. For example, a transdermal drug is expected to
whayg gieater efficacy when maintained in contact with epithelial cell _
tissues ?or a longer period of time and when transported in a VERi&e2004/016733
~which enhances absorption. 10 5.-Aerosol-application is a "clean" ' :
a cRIDEESS; Fefuirng-itle are "wash-upcby g ser 6. Throughthe useof, -

metered valves; dosage may be controlled. Dosage 15 Appropriate

- T3568adt fovefs T I ARtide trerdpeutiesgeiits festeiblatetian thelepending
uppreseneiriventive:subject matier arecwell wyown o thosssebordinary.skill - o -

ointhe art, Dgsage lev the order of abqut 0.001 mg to about 5,000
o, e Y e e Sy

mg per kifogram body weight of the active ﬁer.apeu Hds or

© compbsitionssiRFF RAGwNIE R @sefuF iethestreatatent of thie siseiases]. for

anglispidersuand eonditions gontemplated lﬁptgﬁ g%ggigl:\ﬂ?%@nfa, tors well

Typically, . this effective amqunt of the active therapeutic agents wi

kna‘évrﬁe%éhyt%c?mabﬁ%e 3T KBOTE 0 PG S SBbY 166 respekiftigiafh csfwound

- empatimschody:weight pérday WWogovergitnlt be understoods25 thatthis ot of
treaogagqe of active therapeut ts.can be administered in asingleor = -
i LgE'i_olgeggtdgﬁ‘és‘-.lL Sragie thetic?%ﬁ%cﬁﬁf. EEhedIon

L . i H
multiple_ dosage units to prov lesire .%erap_eu

I Bther MBREFEUR agERR SHVBE 1EMpidyddiin eonjthctidmwithithosger being

trpeovided bydthenpresent inventive sybjest matter. 3%11@?0@@&?@:{:1&113{ skill
inir{:\ﬂggtié/gtc%rgggaitigns'rga gg givenin a sigg)le or multiple doses daily. In _

a preferred embodiment. the present INventive-camposhichiard griesrs and
woRbth BAe 16 Hsreedtimes daily.siStartingvitl adowadopemice daihands more

 enslowlywarking. Updp; higher doses if needed is a preferred strategy. The

} amo%nt of 65 SUBSTITUTE SHEET (RULE 26)

The optlmal_pharmaceutical formulations will be detérmined |

' by_qne skilled in the art depending upon consziderations such asg

the particular drug’or drug combination and the desired doéagé! 

Seé, for example, "Remington’s Pharmaceutical Sciences”, 18th ed.

(1990, Mack Eublishing'Co.,;Easton,:PA 18042); Pp. 1435-1712, the .
.disc;EOSure c’)f_ which is 'hé_réb?'iht:drﬁoraﬁéd by refetence. .Such‘" -
: fomulat'ions may 'infiue_nc:e the ph?éicéil state, stabilit:y,"._ rate -of .

. in vivo _release,- and rate of 'in vivo clearance of 'the'.th@rapéutié'

agénts .
- EXAMPLES

'~ The following ~examples are il.'_l.us'tra-t'ive of the presént "

: ‘inver_itive subject ma_tter-_and are not intended to be limitations

thare_on.. Unless. otherwise. _indic’ated; all percentages 'aré based...

) u_po’z; 100% by weight of the finél'._compésition‘.

EXAMPLE 1.

- The -_'fcllowgng__.example_' "il‘lustra_t-:"e's the preparation o‘f.' a_

_"foamab.le_ pharmaceutical '_compcmi_ti'c:)n of the présent_ in\fentive::

% W/W.

) Clobe‘gasol Prdpioilété' R o L 0.05
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- WO 2004/105702 PCT/US2004/016733 active ingredients that may be

combined with the carrier materials to produce a single dosage form will-
vary depending upon the host treated, the nature of the disease, disorder,
ﬁfz{fﬁﬁ?ﬂﬂ%%i?’ and the_ nature of the active ingredients. 5 I_t is understood, .
owever, that a specific dose level for any particular patient Wi dEp&id/016733
upon a variety of factors well known in the art, including the activity of the -
specifie copapund semployed; the age, body weight, genei_r%ee'alth, sex
and déettof. thg pa i‘egt; the time of admi_nistration; the rate of excretion; 10 -
drug cé“m}fﬁr(fa ion: heusreﬁv%ﬁty of the particular disorder béing>treated;
and tReHeimsfadministration. One of ordinary skill in theyag would

“appregiate.thesvariakility of such factors and would be able to establish

specific dose levels using no more than routine ex’perime%t&t?on. 15 The
optinfal phatfRR etticaPormulations will be determined by.are skilled in
the artdepEnadingdppon considerations such as the particylar drug or drug
comt%;rrlgti%qflgd th_Pdr%sired glosag)e. See, for example,-"Remington’s-
Pharmaceutical Sciencas L Eath"e - [£860, Mack Publishtag€o., Easton,
PA 18042), pp, 1435-1712, the 20 disclosure of which isgherepy =~
incorporated by reference. Such formulations may influence the physical -
stateéstability rate of_in vivo release, and rate of in vivo clearance of the
therapethic: Séﬂ?s X Afte LES RIS TRédalowing examples are

illustéativecafitheepreseninveriivessubiech mattes ane arenqhinended o 4,

: c W@E?gﬂﬁﬁ mggggntgnl >SS otherwise indicated, all percentages are .

based upon 100% by weight of the it LOMp CIRGATEXAMPLE 130 The -
following'@RaRfsleMasdesithetprepaialibacofimtoamablerosol container,

- supharmacetical.compesition.of the present.inventive subject matter % -

15

200

25

30

‘subject matter:

- WIwW i . - ' ' ' R
3.-The PrOpellant is then added via conventional procédurés}

such . as by throqgh—ﬁhe—?alve or undermthe—éup methods  of
charging. o |
EXAMPLE 2

The following :éxample illustxates'fthe preparétion of a

foamable pharmaceutical composition  of the present  inventive

| | 3 W/
- Betamethasone Valerate S 0.100

. Laureth-4 . . 3.00

Phdsphoric-AcidtBuffer ';0;261-
.Ezthyl..A_l-C'ohol. R R i -':65.'0' -

'-: Diethylhexyl sodium-sulfésﬁccinate_ 3i.Gb- :
“@lyeerin - e
CPurified watef‘._ | _ sy
fEropellant {PropanefisobUtaﬁe) e 4.30.

. 100.0%

:”PreparatiQn of the composition:

1. Combine ‘the materials, exclusivé-of_thefpibpeilahtf'by'

67
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Clobetasol Propionate 0.05 66 SUBSTITUTE SHEET (RULE 26) WO
20041105702 PCT/US2004/016733 Poloxamer 188 60 Citric Acid Buffer
0.15 Ethyl Alcohol 60.0 Polysorbate 60 0.10 5 Propylene Glycol 2.00
W Purified Water 31.6 Propellant (Propane-Isobutane) 4.50 100.0% 10
OF;Pgé’gpéﬁ% of the composition: 1. Combine the materials, exBltBhe tf4Re733
propellant, by conventional means to form an aerosol concentrate. 2. The
cof@ReeNtate is then filled into an aergsol confainer, such as an aluminum
“tube. 15 3. The propellant is then added Via conventional procedures,
suclt asBiptHiotgRRtHevalveSottinde £ild edipimetheds af relargingntainer,

- subXAMPLE 2 Theifollawing.example illustrates the preparation of a 20

15

20

subject matter:

- foa abl@fpharmac?ftic%l Qom%%"gition of the present inventive subject )
matter: Wiw>Betamethasofie VAR G307 taurEiRva 66 s procedures,

suphosphoribAcidBuffer0; 28eEtalvAlcobel 6:Adbiettythexyh methods of -

chsodiymsulfosuccinate 1.00 Glycerin 3.00 Purified Water 23.4 30

Propellant (Propane-Isobutane) 4.30 100.0%
: : EXAMPLE 3 .

The following example illustrates the preparation of a

foamable pha;maceuticai cqmposition_of the present invehtive-

% W/W

Ciclopirok Qlamine _ - 2.30-
_Iéopropyl Alcchol : ' | 45.0
.Bethl.Alcohol | | : i.OO
Sorbic Acid Buffer. 1.00
Dimethitone .1.00
Sodium Cocbamphopropionaté.7 3.50
Sodium Lauryl Sulfate 0.50
Dimethyl Ether 200
' Pﬂrified Water - .'__ SR e 41.0
; Prope1laﬁt (propanéuisobutane)' e S 3.00

100 .0%

~Preparation_of the-composihionr

fl._Combine the materials, eXcluSivé.of_the propellant, by a _..

. conventional means to form an aercsol concentrate.

2. The concentiate,is then_filléé-iﬁto-an_aerosol bmﬁtainer,

S:such as an ‘aluminum tube.

30

_:charging.

3. The propellant is then'addéd-viafconventidnal procedures,

such as’ by _through—the—Valvé::orujunder—théfcup methods of

EXANMPLE 4.

: _Thegf¢llowing:example illustfétes:tﬁe.preparétidn_offa"

;foamable-pharmaceﬁtical campoéition of the present ihventivé:‘7

- SUBSTITUTE SHEET (RULE 26)
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‘Preparation of the composmon 1 Comblne the materlals exclusive of the
propellant, by 67 SUBSTITUTE SHEET (RULE 26) WO 2004/105702
PCT/US2004/016733 conventional means to form an aerosol -

2. The concentrate is then filled into an aerosol container,
W?Sigﬁga{isygr@alummum tube. 3. The propellant is then added V|£CT/U529W016733
conventional procedures, 5 such as by through-the-valve or : :

dgmgh@mmethods of charging. EXAMPLE 3.... The following
example illustrates the preparation of a foamable pharmaceutical
composition of the present inventive 10 subject matter: 3\W#A¥ Ciclopirox
OlarfiiherZ 88y tsoprbpykAlcotol 45.0 Benzyl Alcohol 1.09 1% SorbicAcid

RS BUﬁ%&%ﬁQzQ@%E icoge 1.00 Sodium Cocoamphoproplg 081 e 3.'50

Sodium Lauryl Sulfate 0.50- Dimethyl Ether 2.00 20 Purif ater 41.0
PropatafP{siobank=iseblitdie™.00 100.0% Preparatioh.fothe
- compesiiona2schdiombine the materials, exclusive of the Bropellant by
conventional means, t%fo]lrm an aerosol concentrate. 2. The concentrate: is
~ then TG0 iNtO an 4610201 container, such as an alumingfr fube. 3. The
proﬁéﬂaﬁtisYthe?ﬁézd@g@mhaconventlonal procedures, 3Q stigh as by

throg%ﬂ@ejygi\églpgggder -the-cup methods of " 4.00
Triethanolamine ' ~ 4g.s5. to pH ~4.5
'Prgpellant {Propane~Isobutane) 6.00

- Purified Wateﬁ - - : Balarice
 100.0%

'  Preparatlon of the ccmp051tlon
1. Combine the materials, exclusive of the propellant by
conventlonal means to form an aerosol concentrate

2 The concentrate is then fllled into an aerosol contalner

~such asg an alumlnum tube.

73..The propellant.ls then added.via.coﬁVentidﬁﬁl_pxcdédﬁres,
such as by through-the-valve or under-the-cup _methc&s of
charging. ' |
EXAMP LE 5

The ﬁollow1ng exampie 1llustrates a generally appllcable:'

{meth@i for the preparatlon of a composmtlon of the. present'

5_1nvent1ve subject matter

-Pxeparatlon of a- foamable pharmaceutlcal comp051tlon is

_accompllshed by conventlonal means The materlals, exclu81ve 0£V

the propellant, are comblned to form an aerosol concentrate.  If

the artlsan pxeparlng the compOSLtlon so chooses, smaller groups

oﬁ 1ngredlents may be combined. flrst to form two or more phases '"

" ‘which are later comblned 1nto ‘the flnal aerosol Concentrate

=_:Preparatlon of multlple phases is partlcularly useful when, for:,

.kexample, a subset of 1ngredlents is preferably comblned when-"
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- SUBSTITUTE SHEET (RULE 26)



C10

20,

charging. EXAMPLE 4 The following example illustrates the preparation of =~ -
a foamable pharmaceutical composition of the present inventive 68
SUBSTITUTE SHEET (RULE 26) WO 2004/105702
PCT/1J52004/016733 subject matter: W/W _Clindamycin Phosphate 2,40 . -
WOBHHIRAE Glycol 5.00 5 Phosphoric Acid Buffer 0.30  Ethyl RlcitiGrYis 16733
Isopropyl Alcohol 25.0 Dimethyl Isosorbide 1.00° PEG-2 Dilaurate 4.00 10
_hegii@&haagla@waﬁal@. ﬁ@opkla-4¢5@Iﬁf@@§Ha%(Pm@§;FLﬁ-l&ﬁbuu§Q§ax@-Omeient,"_ .
Purified Water Balance 100.0% 15 Preparation of the composition: 1. _
T iné e s RIS e o JaTRNT B oot e Tl sndex
a ‘rpearis o fori ahwaerpBelreoncentrates 2pThe guiicentrate iscthenyfiltled
into,an. agrosal coptainer, ;sush.as am aluminum tube. 20,3, The e@ﬂ?%'fl&ér,

is then added via conventional procedures, ‘such as by through-the-valve "

| SUGR yrifer-thB-c i HetRS8s of Cieargifg EXARPLES OPRe IoMdwingfded  via

cogxampledlustratesageaeralinapplieakler 2agnethad farthe prepasationthe-
of a composition of the. preseny, inventive, subject matter: Preparation ofa

A F o A ee o EORy g 2o

ad@ﬁ@éﬁggtﬁgqﬁg@gﬁﬂgg@ycﬁk§v€hﬁe Valve and applicator nozzle that

- permit the medicament to be administered -in close proxiﬁity to

the area to be treated, externally or_within a boéy cavity.
" . EXAMPIE & |
The following examplé'illustrates a generally applicable
method for administering.a composiﬁion-of the present. inventive
subject matter: ' B
- A foamable pharmaéeﬁtical composition is adminiéteré&_1'
topically to the skin of the -patiént. béing treated fby'f:

conventional means. This is breférabl?-done thrgﬁgh.the use of

- an aerosol package. such aéfoéol'packéges désigned‘for-topicél

~delivery to epithelial cell tisSuaé are conveniént_and often-iQ-:

result in higher_Patient compliance.j A topical preparatibnfmay
thus be applied_to the_desired surﬁacé;érea;with or without the. =

_uSE-of the fingertips, making'thelproceéuxe'less.méSSy than Withj-:

- ‘most other types of topical preparations..

For topical administration of'aetbsol dosage formsﬁ'ﬁhe_ﬂ,
patient'should be told to.first cl@an'the’affected area.gehtly~ ‘
and to pat it dry. Product may then'bé appliéd directly to the

‘affécted area or dispensed into'the palm of'the-hand_or sﬁitable_u” 
© vessel from which material may be taken and mamially applied to
_'..thé area to be treated.  The pétiéntfshbuld allow'thé.prod&ct_:
1;30._-appliéd_tondrynaﬁd nOt_coV@ﬁ_the argé with aﬁbandaga or dréssin?i

‘.unless instruéted to do so by_thezphysiaiah. 'The_pétient-shbuld'

aveoid aqcidentally instiliing or.-bringing_ the product“fintox

 .contact.with the eyes. or mouth..g__

70
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the propellant, are combined to form an aerosol concentrate. If 30.the-
artisan preparing the composition so chooses, smaller groups -of - -
- ingredients may be combined first, to form two or more phases -which are
it ed into the final aerosol concentrate. Preparation of multiple
dehgigwygrtlcularly useful when, for example, a subset of iRGreHREHALd/#46733
preferably combined when 69 SUBSTITUTE SHEET (RULE 26) WO
2004/105702 PCI1U820041016Z'&3M|9e@te@| or cooled to a temperature

~abovg o ngog&@mtllgnt co blned at sub- or super atmospherlc . _
pres'zsgureED or combined un(]ilelrpa Sp ma?zeé“atrﬁﬁ%ﬁ@r%l%uch adpufeemable

PhfEgER bG8t oTRe ebhtentraeé istthen fileskinto an aetasolve subject
maGAMRINekoRsHG s an alpinum dube and the QD e!fli%rt]:t adde Vlgapéutlc
p

conventlonaICi%roceﬂlres such as through-the-valve or under- the cu

BtHodsSof SHarGig- T ha FHighE & Sef s Aiidiengiig d95tem aBiditionaliy be

exgmployd d-beitabidwalve @inchapplicater nozziethat mermitthecondition or - |

r mentto b nistered.in close proximity fo 10 the area to be
Toaten exteimalty ot Wi a bty S0, EXRVIPLE GTHE Tofbirgt the

. treated, externally or within‘a body cawty
mé’)?&fﬁﬂéellIm%gﬁﬁeﬁéﬂy%pmadmemmnﬂmsmrmaof the

cogampastian ofith a@ﬁe&@@%&n&%@é\l&eﬂi@ﬁ%”@{@ r:.%?ﬁ%é%%}?b créased.’

aa%garmtaceutlcaé co dBé)smon is administered topically to the skin of R _
patient being treate CShverbnaf8aris Heds pleseadnfdsne of - the:

COfrdGGH tee ubé @fu:anr‘aer@sgrpaek@ge Secipaetnsal packages designed
for topical delivery to epithelial %@gﬁesgare convenient and often 20

result in higher patient complianTe:"Atopical preparation may thus be
appliedR8 thEHesitdd sthfacerara witPsr withera theedse of thés  foamable.

phfingertips: inaking-thecpreedere less mrssythanuith MastothertyRes of...

ma@?é@' Slg=lorols ations, £or to Iad nlstratlon of aerosol dosage forms,
the 25 patient sho%ld e t(r)% to-TrSt cléah the &ffeCd ﬁﬁ%%’ﬁ@nﬁ?erapeutm
agent is toplcally adm:.nlstered tc the pat:.ent It would be.._

-expected that the patlent would 1mprove hls/her cond:f_t:mn ox
:recover S In addltlon 1t wauld also be expected that ‘the.

- inventive compos;Lt:lon would prov;.de 1mp3:oved dellvery of the -

antlfungal agant decreased 1nconven1ence and lrrltatlon

~increased ease of use for t:he pat:Lent and reducad degradatlon af

- the antlfungal agent durlng storaga of the produc:t

: EXAMPLE g

A _ patlent -'is sufferlng - From eczema. . A foamable e

phamaceutlcal compos:Lt:Lon of the present 1nvent1ve subjectl

matter, comprls:r.ng a.n antlfungal agent -as t:he actlve therapeutlc'-

agent is toplcally admlnlstered to. t:he patlent Tt would be'f..

expected that the pat:Lent: would - 1mprove hls/her condlt::i.on or

_ '.re<:ovcar In addltlon, it ‘would alsoc be. expected that the
30 :

1nvent1ve composn_tlon would prov:Ldea ;meroved dellvery of the

__antlfungal agent c‘ieacreased ' 1nconven1ence and 1rr1tat3.on,
: .1nc:reased ease of use for the patlent, and reduced degradat:a_cn of |

the antn_fungal agent durlng storage of the product

S
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- “and to-pat it dry. Product may then be applied directly to the affected area
or dispensed into the palm of the-hand or suitable vessel from which
material may be taken and manually applied to the area to be treated.

onJa&%gfi%lt should allow the product 30 applied to dry and not cover the

drea with a bandage or dressing unless instructed to do so by f&S2004/016733
physician. The patient should avoid accidentally instilling or bringing the
product - into contact with the eyesermmough. 70 SUBSTITUTE SHEET -
(RULE 2@.WQ 2004/10§g02, PCT1US2004/016733" EXAMPLE:7 A -
 patiénfi8 stiffering from peoriasts. A fSamabR-phafmacaGtiea  » Feamable
pheompositivrref.the presenttinventivé subject pmatter,comprisingiae subject

maERHicostermid as;the agtive thepapeutic é?%%@tags %Cﬁ%&%@i@ﬁteggdemic

to the patient. It would be expected that the patient would improve his/her

29EBfditiof of ReCHEFYIn 2eitors iefetild-alss e eafettat that five would be

- expivensive enmposiionyvaildprovide improvedARlivensoiibe condition or

'régogg:gsteropﬂ dgg@fxggg incogger%epl and irritation, increased. 10 gase
TEBFUSE Tor the patient. and reddced Segiadation of tife: SdeosEtoiGRat the

 inderingtorageRsIhe HIOUCUER ANIRIE 8A patientieSufleriigéom of the
anfineaRedis. Afeamablesphagnacgutiod) composition of the presents v on

. inventive subject 15 matter, comprising an antifungal agent as the active

IR EATEIRASGe R 14 F5hically Hifminfderad to fRdpareRESEwdtlgasation of

o thexpecteththad thepatientwoiddsinpmyveshisAer vendiionaeecover. In

15.

g0

25

addition, it would also be expe%: %hflinventi\'/e composition would

provide improved delivery of th i al agent, decreased _
incohveRiefEe-and iFitdieT Iineréased ease of uderfor thd patient, disdmable

 phieducaddegradationobdhe aifiungal agentduwing, storageafiiee  subject

oduct. EXAMPLE 9 '

. r ; : _
'magzer,_compr151ng an antlfungal agent as the active therapeutic
‘agent, is'tdpically administered'to'the.patient.-‘Et would be

- expected that the patient:would'improve_his/hér condition or

recover. . In addition,_jx:]would'élso be. exéected.that the

inventive compdsitiphf@ould'provide_impfovéd delivery of the

antifungal agent, - decreasedf_inconvenience and irritationm,

increased ease of use for the patient, and reduced degradation of

the aﬁﬁiﬁungai'agent during storage of.théﬁﬁroduct,"‘
s . EXAMPLE 12 ' |
Afpatient'is sufféringirom'darmatitis herpetiformis._:A 

'foamable'pharmaceutical-Ccﬁpositiqn.cﬁf]the present'inventivé

~subject matter,.comprising aﬁ;antifungél-agent_as_the active .

'j_the:apeutic'agent,_is topically adminiétered-te the:patientz.'lt”

30

fwo&ld“_bel expected . that the  patient',wo@1d ;imp£dve his/her

condition or recover. In addition, it would also he expacted

- that the inventive composition would provide improved delivery of.
./ the antifungal agent, decreased inconvenience and irritation,

_ incréased7éase Qf luse for.the patiéntb and reduced:degradation_of

thé'antifuﬁgal agent during storaée,of_thé product1"
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29%Rbve HierdPROTR 5 Ayt bR adifin

A patient is suffering from eczema. A foamable 25 pharmaceutical
composition ‘of the present inventive subject matter, comprising an _
antifungal agent as the active therapeutic agent, is topically administered
e patient. It.would be expected that the patient would improve his/her
W({%ﬁn%]é?%i%%}égr recover. In-addition, it would also be expected tHAt ¥e86+016733
inventive composition-would provide improved delivery of the - antifungal -
agent, decreased inconveniencexanghiatitation, increased ease of use for -

Tt rin e

- the patient, and reduced.degradation of the antifungal agent during,. - _
 stofagé orihe prodict 71 SUBSTITUTE SHEET (ROLE 2y WO =22

Phe00EE0s 702 PCTIUS2804/076735F ERAMRLELE9A paterfis sufferingiect

ma {0 infantils-eczaman fpamablerpharmaceutical gempasitien efethigreutic
present inventive subject _matter, comprising an antifungal agent as the

gE?@reHatBJtﬁﬁtp‘atieﬁE T e vice e

exhes expeciedithatthe patiéat wouldhindprave hisfertcandition opnétoven or

redbaddition flwaid piso.fe expeced hat the, IVGUIVE LOMAAIIN,5 . the
_would provide improved delivery of the antifungal agent, decreased o
Loyissonvenicteerard irtititioNo T8 Incpeaséd eadapr egé%rQHéW@ht,%d‘:he

anteduceddegradation ofathe antitungat agentduring storageof theritation,
. product, EXAMPLE 11 A patient is suffering from atopic dermatitis. A , -
B e R BB Sor BB F He B LIVaRTVE SRR T °F

E) Mmaceutical Composhion of the Present inventive
thenatter] tonyerisingemtatifuhgal agemtas thd active therdpeutic agent, is.
topically administered to the pagieptJt would be expected that the patient
would improve his/her condition or TECOVET. In addition, it would also be -
~ expBct®d tHabthe lifiveRtivé CotffosttiotMwotid pFoRas SmerFetdsivery 2
foghineg 20 pRtifungahagens decteased intonveriencesanskigdiation inventive

<ull2ased ease of usp forthe patient, and.reduced degradation of. e sve

therapeutic agent, ié tcpically'administered to the patient. It
would béf expected  Ehat- the patient would improve: his/her

condition or recover. In addition, it would also be expected -

" ‘that the inventive composition would provide imprdved_delivery.off
 thé‘anti£ungal'égent} décreaséd_inconvéniénce and irritation,
: increased.easé-Of use for the patient,_and.redﬁced degfa&ation 0£j]

: tha-aﬁtifuﬁgal'agent dﬁring_storage of the product.

" EXAMPLE 15

A patient is suffering from neurodermatitis. - A foamable =
pharmaceutical ;cpmpositioﬁ..of: the present inveﬁtive-fsubjectf. 

. matter, comprising an antifungal agent as the active therapeutic

agéht, is_topically-administeréd to the,patiéht. HIt.wouId be -
expected:that'the'patient would improve his/her Coﬁditioﬁ_éra'

récover. In 'addition% it would also be expected that the

‘inventive composition_would'provide improved delivery of'the .
 antifungal ‘agent, decreased  inconvenience and . irritationm,
;_incxeased'easeﬂof use for the patient;'and reduced degradation of .

'_the;éntifﬁngal'agehtfdu;ing'storage of.the'prodﬁC§.
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‘25

the antifungal agent during storage of the product. EXAMPLE 12 A patient .

is suffering from dermatitis herpetiformis. A 25 foamable pharmaceutlcal

composition of the present inventive subject matter, comprising

anantifungal agent as the active therapeutic agent, is topically .
WOiAsEed to the patient. It would be expected that the pafériyWwaile/016733

improve his/her condition or recover. In addition, it would also be :

expected 30 that the inventive cagp@sition yvould provide improved

delivery of the antifungal agent, decreased inconvenience and irritation, :

incréas&d E4E8 of ukd foFH%efﬁﬁ &%, andFedusddadbiddation 8 foamable
‘phantifungat ageht duringpstbrage ofdlie presdugtzé2 8UBSTEMTESHERT ect -

nalSULE 200200105707 RETIIS00IN T3 EXAMPLEIIA .

patlent IS sufferlng rom contact dermatitis % foam rmaceutl

- ageBmpobioR BT iRB Presashidsta sdbjeet Mt@ammﬂsmgm would be |

ex@@a&gwatagent@ﬁethgaa@wﬁghaf@@@athﬁﬁg@@é i tapIgalY condition or
administered to th § gauent It would be expected that the patient would
*ShiRBrove histier 85RdioRYr réfovBPUhhdaRion, PRofiRASTsE that the

inexpedted th&mesMIV@@OW@&M‘&GU|dxﬂ5@\ﬂd€dm§&\ﬁﬁﬁbg§|w@fy the

.' an ifu ent in ence and irritation, 10
Qf.g?fn E&%@;ﬂﬂ d@%g§§§gg Ci(}ﬂyen enlg d%graéuié) frnt”ﬁtatlon,

mcreased ease of use for the patient, and reduce ation.0

LG ARARISATENCIUHTG SIOTRGE S BRES RIS A EedA e pat@tion of

| thesuisfﬂﬁﬁ]gdf@fﬁlsehﬁfheI@ﬂ;ﬁi@ﬂ@“ﬁ&o&a&@%@'@@%ﬂ@ﬁﬂ%mal

composition of the present mveg !ve 15 subject matter, comprising an
antifungal agent as the active t ent, is topically administered :
to tRe patiehtrit wéald be Bkpedter thatdhe patient wolde improxe fﬂséhﬂble

 ph&ARLIIaNQIEecoVE I, addition, 'B‘EO%HQ'SBC? XRECteg hatine  piect

inventive composition would provide improve very 0

matter, compr151ng an antlfungal agent as’ the active therapeutlc_

-'agent is toplcally admlnlsterad o the patlent It would be."

expected that the. patlent would improve hls/her condltlon ox

_recover. In addltlon, it wauld aldo be expect@d, that' ‘the
1nvent1ve comp051tlon would provzde lmproved delivery of the

”antlfungal agent,_ decreased 1nconvenlence'-and 1rr1tatlon,

lncraased ease of use for the patlant and reduced degradatlon oL

- the antlfungal agent durlng storage of the product

The 1nvent1ve subject mattar belng thus descrlbed,_lt will

be apparent that the same may be modlfled or varled in many ways‘l..

Such modlflcatlons and varlatlons are not to be regarded as .a

'_-departure from the Splrlt and - scope of the 1nvent1ve subject.
»matter ‘and. all such modlflcatmons and varlatlcns are 1ntend@d to-;- B

: be included w1th1n the scope of the follow1ng clalms
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20 the antifungal agent, decreased inconvenience and irritation,

increased ease of use for the patient, and reduced degradation of the

antifungal agent during storage of the product. EXAMPLE 15 A patient is

suffering from neurodermatitis. Afoamable 25 pharmaceutical

composition of the present inventive subject matter, comprising an

antifungal agent as the active therapeutic agent, is topically administered

to the.patient. It would be expected that the patient would improve his/her
crLaIMeondition or recover. In addition, it would also be expected that the 30

inventive composition would provide improved delivery of the antifungal

agent, decreased inconvenience and irritation, increased ease of use for

the patient, and reduced degradation of the antifungal agent during

storageatie podyct 73, SUBSTIUTE SHEET (BUIE2Q.WO

2004/105702 PCTIUS2004/016733 EXAMPLE 16 A patient Is suffering

fidm prutitis. ¥° foehable Phzrmatblfsal c6mposEdR of theggresepte  group
cons iiByeRtive Subject Jpatter, cempHsing ap.apifungalagent as the activeiq alkyl

therapeutic 5 agent, is topically administered to the patient. It would be
or bE3pesRd thdthhé pat&mivduld ffprdve Pidhér conditithior AStoferfif ©f 2
sorbiadditon, ixmeuldaiso be expesteddhat the lipventivercompasition weuldoride,

rovide improved delivery.of the antifungal agent, decreased .
oty B SATES and THIE TN Ereasti S 0f U 1o the oAt BiEo=es

theregefluced degradation of the antifungal agent during storage of the

p{???‘:t- EXANMPLE 11 A\ patient s sutfering ffggwé%%%g&f%%m@ﬁ@ group
pharmaceutical composition of the present inventive subject 15 matter,

cons iggmpdsirgf arrantifungal eyjeny astise daivertherhpeitic dgent iy aapiedy Lene
fatcyAdnaipistered to the patient |t would.be .expecied that the patignt would»y, &
improve his/her condition or
phosphated fatty acid surfactant, a sulfosuccinate surfactant,
an amphoteric surfactant, a non-ionic poloxamer surfactant, a
non—-ionic meroxapol surfactant, a petroleun derivative
surfactant, an aliphatic amine surfactant, a polysiloxane
derivative, a sorbitan fatty acid ester, pharmaceutically
acceptable salts therecof, and mixtures thereof;
(iii}) a propellant; and
{iv) an acid in an amount to affect the delivery sysiem’s
pH selected from the group consisting of:
{a) acetylsalicyclic acid, ascorbic acid, boric acid,
carbonic acid, formic acid, ethanezulfonic acid,
fumaric acid, glycerophosphoric acid, hippuric acid,
hydrochloric acid, maleic acid, methanesulfonic acid,
nitrous acid, oxalic acid, phosphoric acid, saccharin,
sorbic acid, sulfuric acid, thiosulfuric acid,
undecylenic acid, ethanclamine, and z pharmaceutically
acceptable salt, ester, or solvate theresof;
{b) an alpha hydroxvacid of formula I:
{Ra} (Rp) C (OH} COOH I

75



recover. In addition, it would also be expected that the inventive
composition would provide improved delivery of the 20 antifungal agent,
decreased inconvenience and irritation, increased ease of use for the
patient, and reduced degradation of the antifungal agent during storage of
the product. The inventive subject matter being thus described, it will 25
be apparent that the same may be modified or varied in many ways. Such
modifications and variations are not to be regarded as a departure from

the spir&tzan%scgegﬁm%wf@gy%ubmergegsm@n%%ychiactone, or
modifications and variations are intended to be included within the scope

of the féfowintlaimé 74 SUBSHFUTE SHEET (RULEYE) CLAffiedent Ly
A foamable-delpery=systen mhich:comprisess()sa solyentrcomposifioc1, Br,
selected f(rjom thet roup consisting of Watt:er, a voéatile E)rogellant, a C1-C6 _
fluid aII?yIP or branched al yl a%%hol?ﬁﬁ%r%r%aaﬁg alcohol ahether ofa o
sorbitoli propaens carbonate; Ryleme;amethytene chlodge lic C:-Czs alkyl,
ethyinexagediol, polysilgxanes, dmetby! efher..and mixtyrese theregfifida r,
surfactant composition selected from the group consisting of a
polyoxyghyfariel fany dtkier s Bipolyioxyedsylenetfatty ksteH a fafy adidOa COOH
sulfate%@%qcid surfactant, a phosphated fatty acid surfactant, a
sulfosuccinate surfactant, an amphoteric surfactant, a non-ionic

poloxarh®r suffactaht’s noh:fomic-merdxdpol8ttfactant, a petroleum

derivative surfactant, an alighaticoamnezsurfactant, a polysitoxane

derivative, a sorbitan fatty acid, est; : harmaceu'(taigJ lly acceptable satlts
thereofand MxEFRSEHRTEN: ti7d Plopelantiart ) geter, o

arracidin a

amounttolaffect theldeliverfy systends npHrselected frgm theegroupiependently

consisting, o, (a) acglylzalicyglic acid, ascorbic acidy bo¢ agidy 1y saturated
or unsaturated, isomeric or non-isomeric, straight,
branched, or cyclic Ci1-Czs alkvl, aralkyl, or arvl
groups, wherein R, may be optionally substituted with
an F, Cl, Br, I, CH, CHO, COOH, or alkoxy group having
1 to 9 carbon atoms;

{(d) an acid of formula III:

O

NN
VAR

OH
I11

or a pharmaceutically acceptable salt, ester, oOr
solvate thereof, wherein

n is 0-96;

X is H, CH, or NH,,

each Y is H or OH,

or X and Y are opticnally taken together to form a 5-7

76



carbonic acid, formic acid, ethanesulfonic acid, fumaric acid,
glycerophosphoric acid, hippuric acid, hydrochloric acid, maleic acid,
methanesulfonic acid, nitrous acid, oxalic acid, phosphoric acid,
saccharin, sorbic acid, sulfuric acid, thiosulfuric acid, undecylenic acid,
ethanolamine, and a pharmaceutically acceptable salt, ester, or solvate
thereof; (b) an alpha hydroxyacid of formula I: (Ra) (Rb) C (OH) COOH I
75 or a pharmaceutically acceptable salt, lactone, or solvate thereof

wherein Ra-and Rb are independeptly; selected from the.groupcopsisting ;o
of H, F, Cl, Br, and saturated or unsaturated, isomeric or non- isomeric,

straigh® branéhedSor e elic CEU252RA, Sralkyh of B dr6dps? fereipyctic
each of-Rnand Rinmayi be optienalrsubsiituted withyan OHrSH, CHEE  said
COOH %roug; ‘(é-? n.alpha ketoacid of formula II: (Ra) COCOO (Rb) I | or

a pharm CEULTE I)C} alc%e[r)tlarb?e %5It,oést%r‘, 6t° sOlvate thereof wherein Ra

and RbZaresindependentiy selectdd fram tie groupvcansistiigzof M amndd z are
saturatgg) o] %nslatg@ted, isomeric or non-isomeric, straight, branched, or
cyclic Cl-E akyl, aralkyl, or aryl groups, wherein R. may be optionally
substitited Wit @nd-, GleBeHE OM:CHD, COOH, bralkoxgyréap havinga 5-7

110 9 caehen atons; {d),2n acid of formuadiQ H ZGLQH- VX ring or
a 5-7 membered saturated or unsaturated heferocyclic
ring, wherein one or more ring atomis) cf said
heterccyclic ring is ¢, &, or N; and
(e} mixtures thereof;

wherein said foamable delivery system deoes not include a

fatty alcohol.

2. The delivery system of claim 1, wherein said solvent
composition is selected from the group consisting of water,
ethanol, 1isopropyl alcohol, benzyl alcchol, dimethyl isosorbide,
propylene carbonate, zylene, methylene chloride,
ethylhexanediol, pclysilexanes, dimethyl ether, and mixtures

thereof.

3. The delivery system of claim 1 or 2, wherein said
surfactant composition is selected from:

{a) a compound of the formula:

CH3 {CHy) «CH; {OCH,CH, ) ,OH,

wherein n is 4-8 and x is 6-20;

{b) a compound of the formula:

HaC (CHy) »C{0O) (OCHCHR) nOC (O} (CHz) yCHs,

wherein n is 2-90, x is 6-20, and vy is ©6-20;

{(c} a compound of the formula:
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n Il or a pharmaceutically acceptable salt, ester, or solvate thereof,
wherein nis 0-6; X is H, OH, or NH2, each YisH or OH, or X and Y are
optionally taken together to form a 5-7 76 membered saturated or
unsaturated carbocyclic ring or a 5-7 membered saturated or unsaturated
heterocyclic ring, wherein one or more ring atom(s) of said heterocyclic
ringis 0, S, or N; Zis H, CH3, OH, COOH, or SH, provided that Y and Z
are not both OH, or Y and Z are optionally taken together to form a 5-7
membered saturated or unsatyrated earbeeyglic ring or a 5-7 membered
saturated or unsaturated heterocyclic ring, Whereln one or more ring

whereypnitsy 6f sdid2ReterGeytlit Fingy is0) S, 26t N:Snd'(e) mixtures thereof;
wherein saitbieamahle deliverysystam does not include a fatty alcohol. 2.

The delivery system of claim i Whereln said solvent composition is
selected from the group CONSi ﬁﬁ@ sfivater; *&thanol, isopropy! alcohol,

whercienzyl alcohot imethy| ¥sasorbiee, Maropylenéxarbonate, xylene,

mg hylene 1%hlgrlg% Qr%h)%%x%%%%gﬁ)olysnoxanes dimethyl ether, and

mlxtures fhereo elivery system of claim 1 or 2, wherein said
surfactant composition is sefected from: (a) g&scompound of the formula:
CH3(CH2)xCH2(OCH2CH2)OH, wherein n ig 4-8 and x is 6-20; (b) a
compound of th&formméla:

CH,—CH 0—R,

SO.X

wherein

R; and R; is each independently a C;-Cs straight or branched

chain alkyl, a Cy;~Cy straight or branched chain alkenyl, or

Cs straight or branched chain alkynvyl; and

X is H, Li, Na, or K;

(£) a compcecund ¢f the formula:

0 Tz o
NH—CHZ—CHz—N-—-CHz—CHZ%

wherein

Cs

Ry is a fatty acid;
R; 1s a C1-Cy straight or branched chain alkyl alccohol,

straight or branched chain alkenyl alcohol, or a

straight c¢r branched chain alkynyl alcohol; and

X is H, Li, Na, or K;

(g) a compound of the formula:

73
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H3C(CH2)xC(0)(OCH2CH2)OC(O)(CH2)yCH3, wherein nis 2-90, x is
6-20, and y is 6-20; (c) a compound of the formula: 77
H3C(CH2)CH20S03X, wherein nis 10-22 and X is H, Li, Na, or K; (d) a
compound of the formula: H3C (CH2) nCH20PO3X, wherein nis 10-22
and X is Be, Mg, or Ca; (e) a compound of the formula: 0 0 Ri
OCH2-CH-~-0O-R2 SO3X wherein R1 and R2 is each independently a
C1-C9 straight or branched chain alkyl, a C2-C9 straight or branched
chain alkenyl, or a C2- C9 straight or branched chain alkynyl; and X is H,
Li, Na, or K; (f) a compound of the formula: OR 120

~NH-CH2- CH2N CH2-CH2~ Ry 0-X wherg&in R1 is a fatty acid; R2 is a

C1-C9 stk er-branched.chain alkyl @ C2- st ol
branched chain alkenyl alcohol, lor a C5-C9 Ht algzht or branché&d chain
alkynyl alcohol; and X is H, Li\Na, or K; (g) @ compound of the formula:

78 HO-f-CH2-CH2 0 x CIH-CHRO €H2-CHZ-GH \\ CH3
wherein

x is 8-75;

vy is 30-35; and

Z 1s 8-75;

{h) a compound c¢f the formula:

HO—{-CH—CH,——04+{CH,—CH,——O0FCH—CH,~—C=—H
CHy CH,
X
wherein
¥ is 18-21;
v is 7-163; and
z is 18-21;
(1) mineral oil, microcrystalline wax, and distillates;

(3} & compound of the formula:

OH
|
1
&
/RZ/ \R3\

HO OH
wherein

Rir Rz, and Rz are each independently a C1-Cs straight
branched chain alkyl;

(k) a compound of the formula:
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Y wherein x is 8-75; y is 30-35; and z is 8-75; (h) a compound of the
formula: HO Cr -CH2-O CH2-CH2-0 CH -CH2-0 H CH3 CH3 z wherein x
is 18-21;yis 7-163; and z is 18-21; (i) mineral oil, microcrystalline wax,
and distillates; (j) a compound of the formula: OH I Rl IN HO/R2 R3 OH
wherein R1, R2, and R3 are each independently a C1-C9 straight or
branched chain alkyl; (k) a compound of the formula: 79 1- 14 16 RZ Si 0
Si0 SiR7 R35R8 x wherein x is 2-500; and R1, R2, R3, R4, R5, R6,
R7, and RB are each independently H,

) |

R,——§ i—01—8 i—0—5 iR,

wherein

x 1s 2-500; and

Rir Rz, Rz, R4, Rs, Rg, Ry, and Rg are each independently H,
Cy;~Cs; straight or Dbranched <chain alkyl, C;-Cs; straight or
branched c¢hain alkenyl, C,-Cy; straight or branched chain
alkynyl, C:;-Cpz straight or branched chain alkoxy, CeCis arvl, Csg
Cop alkyl-~substituted aryl, or Cg~Czy aryl substituted arvl;

(1) polysorbate 6G and sorbitan monostearate;

{m} pharmaceutically acceptable salts thereof; or

{n) mixtures therecof.

4, The delivery system c¢f claim 3, wherein said surfactant
composition is selected from laureth-4, PEG-Z dilaurate, stearic
acid, sodium lauryi sulfate, dioctyl sodium sulfosuccinate,
cocoamphopropionate, poloxamer 188, meroxapol 258,
triethanolamine, dimethicone, poclysorbate 60, sorbitan
monostearate, pharmaceutically acceptabkle salis therecf, or

mixtures thereof.

5. The delivery system of any of claims 1-4, wherein said
acid is selected from the group consisting of acetic acid,
acetylsalicylic acid, adipic acid, ascorbic acid, aspartic acid,

benzoic acid, boric acid, carbonic acid, citric acid, formic
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CI-C22 straight or branched chain alkyl, C2-C22 straight or branched

chain alkenyl, C2-C22 straight or branched chain alkynyl, C1-C22 straight

or branched chain alkoxy, C6-C14 aryl, C6- C22 alkyl-substituted aryl, or

C6-C22 aryl substituted aryl; (1) polysorbate 60 and sorbitan

monostearate; (m) pharmaceutically acceptable salts thereof; or (n)

mixtures thereof. 4. The delivery system of claim 3, wherein said

surfactant composition is selected from laureth-4, PEG-2 dilaurate,
2c1a SIRRE ACl, sodiu luyksulag. doehLsadium liosueeBlnoric acid,

cocoamphopropionate, poloxamer 188, meroxapol 258, triethanolamine,
glucinfethicore, pElyasRiate 60, Sotbitah! Wiorvstealdtes phafmacetdicallylycolic
acid,aceepfable;salts thereofhop mixturesthereof. 5, Jhe dalivery:system of 1acric

.. any of claims 1-4, wherein said acid is selected from the group consisting
2C1dof Fietft dcid® Fcbtylshiicylic aditadipidadiol aScofdic Acid MEpdftic ¢ 2cids
methatidubenzoie acid; boricragid, €arbenie,acid; eitrta:acid; damnic 8Gacit acig,
o laretgariu(a:suI<1;Eonli acid,ggmaéigrag_c(i:d, %Iéﬁ%%rophorsghgri% lacid, glju onic acidh .

P ggiut%tric adid; g S/cir%,' g?ﬁ:eric acid, glycdlic pacuf“’gcfu‘ta(r:nicaac"f ,’hipﬁﬁﬁg arin,
salia@cid,chydroéhloric aeid lactica atitl, maleiccdeid cmadic adid, nsalbhicrdcid, acid,

taxcdBapdelicacd. malbagesulionic.aqid, mueleAcld oS 2cit OalGACH: o
pelargonic acid, phosphoric acid, propionic acid, saccharin,” salicylic acid,
acld,sopbiccdeid stideiic @i, Sulfdiie acid star@afic aeid thioglytotie aeitereot .
thiosulfuric acid, undecylenic acid, ethanolamine, derivatives thereof, and
mixtures thereof. 6. The delivery system of any of claims 1-5, wherein said
ompoftionSddifioially t8htises at8am fthitsitst 188 71a°, wherein said
comphiarmacestical-composition camprising: LAy aareftetive apaeunt of one or
more active therapeutic agents or pharmaceutically acceptable free
bases, salts, esters,
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or solvates thereof; and (B) a pharmaceutically acceptable carrier,

comprising the foamable delivery system of any of claims 1-6; wherein

said pharmaceutical composition does not include a fatty alcohol. 8. The

pharmaceutical composition of claim 7, wherein said one or more active

therapeutic agents or pharmaceutically acceptable free bases, salts,

esters, or solvates thereof are selected from the group consisting of

steroids, antifungal agents, antimicrobials, ureas and salts and

derivatives thereof, cancer treating agents, treatment agents for

inflammatory bowel disorders, agents intended to protect the skin, modify

its: appehrates OF i prov TS Fie bt Healingraid: miktdtes thereof. 9.

The pharmacerticak cempesition otglain, 8, whergin said sterld ISR rapeutic

corticosteroid which is selected from the group consisting of
agentc|gibATRAGiBIopiGAatEY affchtide ! Bedlaffethdstie dipfdgicnat&s=ex s,
or sdietamethasonebenzoate, betamethasone dipropionate, betamethasone

vgé?rate, bugesonide, clob%t solagrocpioga e, clobetasone bug/rate, . h
cottisorie ACEtAta” B2 HaShnite, dEsoxmetastne Hifiorasone dinatate Y e
foamagiflecaitolarve nvalerate sftucidradone acdetohidern fluimeihasone pivalate,

fluecinolone agefonide, fluodnenide, fluagarin bubl, Tupcortolone ;e e

preparations, fluprednidene acetate, flurandrenolide, flurandrenolone,
fattyluaie®shre propionate, halcinonide, halobetasol propionate,

hydrocortisone, hydrocortisone acetate, hydrocortisone butyrate,

hydrocortisone propionate, hydrocortisone valerate, methylprednisolone

acetate, mometasone furoate, pramoxine hydrochloride, prednisone

acetatee prednisenevalerate, tiameiroloneracetonides and MixiwreSein said

thereof. 10. The pharmaceutical composition of claim 8, wherein said

°ne  Srifurigal BgeAtis sttectsd FoRr T gfoup ribistingf  Prarmaceutically

acceptable free bases, salts, esters, or solvates thereof are
selected from the group consisting of steroids,. antifungal
agents, antimicrobials, ureas and salts and derivatives therecf,
cancer treating agents, treatment agents Ifor inflammatory bowel
disorders, agents intended <o protect the skin, modify its
appearance, or imprcve 1its rate of healing, and mixtures

thereof.

9. The pharmaceutical composition of claim 8, wherein said
stercid 1is a corticestercid which 1is selected from the group
consisting of alclometasone diproplonate, amcinonide,
beclamethasone dipropionate, betamethasone benzoate,
betamethasone dipropionate, betamethasone wvalerate, Dbudescnide,

ciobetasol propionate, clobetasone butyrate, cortisone acetate,
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imidazoles, hydroxy pyridones, triazoles, allyl amines, undecylenic acid

derivatives, tolnaftate, haloprogin, pyridinethiones, cloquinol, and

mixtures thereof. 11. The pharmaceutical composition of claim 10,

wherein said antifungal agent is selected from the group consisting of

amphotericin B, butoconazole nitrate, ciclopirox olamine, clindamycin,

clioquinol, clotrimazole, econazole, econazole nitrate, fluconazole,

flucytosine, griseofulvin, itraconazole, ketoconazole, miconazole,
desonrp&é?n%ggeogﬂgg@s%&Xé‘t,at”&’i 9@%@%ggulgq%,&uggg@zol§l flucortolone

terbinafine, terconazole, tioconazole, tolnaftate, triacetin, unecylenic acid,
valerAf{g rpyritHioHe [ aid hiiktires HeP66R19¢The phakfiaddnrane  pivalate,

£ 1uocGQmBResition ofanyrefclaims 7-11; 83.wherein said oneiQfsnere-agtive putyl,
therapeutic agents or pharmaceutically acceptable free bases, salts,

fluocodkis B SsolvatesRhERDT TonTPitse a urea or HERB deilative ther2pftate:
f lur zopiianadly ikiepmbination svith-am additiopal active:therapeutic ageopdonate,
hal .The Egarmaceutiggll%%rggogitifn of an lgécla(i}ggge-lz, wherei Sgicdortisone
2 cj‘"@o%posﬁfion has a’concentration of deérad%ﬁon product(s) leds than !
hydrcafout 586 0f thestaring, cohgemtration: of said dctive thdrapeuticcagentior i sone
propilfhRRArmaceytically agcentable. salt, ester, QL3olvale, 14,1081 one acetate,
pharmaceutical composition of claim 13, wherein “said composition has a
mome tegRiphtratice oF HeqRERIION Pred det ) Clels tasl abo MBI of IRE St FRG 2 TS/
predrooficentration af-gaid active: stharapesticagentordispharmaceytically m: xtures
acceptable salt, ester, or solvate. 15. The pharmaceutical composition of
of claims 7-14, wherein: said solvent composition is selected from
water, ethanol, isopropyl alcohol, benzyl alcohol, dimethyl isosorbide,

quy%ﬁg(%rg%%ggéﬁgggglmgg&g%yi%Q@Hd%f claim 8, wherein said

ther

antifungal agent 1s selected from +the group consisting of
imidazoles, hydroxy pyridones, friazoles, allyl amines,
undecylenic acid derivatives, tolnaftate, haloprogin,

pyridinethicnes, cloguincl, and mixtures thereof.

11. The pharmaceutical composition of claim 10, wherein
said antifungal agent is selected from the group consisting of
amphotericin B, butoconazole nitrate, ciclopirox olamine,
clindamycin, clioquinol, ciotrimazole, econazole, econazole
nitrate, fluconazole, flucytosine, griseofulvin, itraconazole,
ketoconazole, miconazole, micronazole, naftifine, nystatin,
omadine disulfide, sulconazole, terbinafine, terconazole,
ticconazele, tolnaftate, triacetin, unecylenic acid, zinc

pyrithione, and mixtures thereof.

12. The pharmaceutical composition of any of c¢laims 7-11,
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ethylhexanediol, polysiloxanes, dimethyl ether, or mixtures thereof; said

surfactant composition is selected from laureth-4, PEG-2 dilaurate,

stearic acid, sodium lauryl sulfate, dioctyl sodium sulfosuccinate,

cocoamphopropionate, poloxamer 188, meroxapol 258, triethanolamine,

dimethicone, polysorbate 60, 84 sorbitan monostearate, pharmaceutically

acceptable salts thereof, or mixtures thereof; and said acid is present in

an amount to affect the composition's pH and is selected from acetic acid,
uner SeVISalicylc acid, adipic agid, ascorbie acid. asparic acid. benzaigagid,

oric a(:|dl, carbonic acid, citric acid, formic acid, etﬁangsdﬂ;onlc amg,

pharrfgpfariciacd lglycerophosphioric acid,sglucbrie aeid, gkraiic acideglyeine, or
solvaal¥eens.acidglyedlic, Acid glutamic acid, hippuric acid, hydr dgaripeaceﬁereof

. lactic acid, maleic acid, malic acid, malonic acid, mandelic acid, .
oPtiofathahestiforEacHs titic Acid nifdusiaéid tosalr achs tpelargdifcapeutic
agentacid, phosphoric acid, propionic acid, saccharin, salicylic acid, sorbic

acid, succinic acid, sulfuric acid, tartaric acid, thioglycolic acid, thiosulfuric

acid, undecylenic acid, ethanolamine, naturally and synthetically derived

arhinoTaeidgdertvatives: thereofcormmixttitesotheredf. A6y The claims 7-12,
wnexIAMAGENicR) omposifion of any ofclaims Te14.. whetgin: said solvent . ; o

composition is Sefected from Wa%er, a volatile propeﬁlan?, a Ci-cefiuid
produglkyisor btgrschetifaikyl aleohbl, ai arématie aledhol: anetharofensobitbbn of

said dervagive.propylene. carbonaie, xylene, methylene chioride. 1, scceptable

ethylhexanediol, polysiloxanes, dimethyl ether, or mixtures theréof; said
salt g ffdctant OmPESilicn & selected from a polyoxyethylene fatty ether, a
polyoxyethylene fatty ester, a fatty acid, a sulfated fatty acid surfactant, a

phosphated fatty acid surfactant, a sulfosuccinate surfactant, an ,
14, The pharmaceutical composition of claim 13, wherein

said composition has a concentration of degradaticon product(s)
less than about 2% of the starting concentration of sald active
therapeutic agent or its pharmaceutically acceptable salt,

ester, or solvate.

15. The pharmaceutical composition of any of claims 7-14,
wherein:

said solvent compositicon is selected from water, ethanol,
isopropyl alcohol, benzyl alcohol, dimethyl isosorbide,
propylene carbonate, xylene, nethylene chloride,
ethylhexanedicl, ©polysiloxanes, dimethyl ether, or mixtures
thereof;

said surfactant composition i1s selected from laureth-4,
PEG-Z dilaurate, stearic acid, sodium lauryl sulfate, dioctyl
sodium sulfosuccinate, cocoamphopropionate, poloxamer 188,

meroxapol 258, triethanolamine, dimethicone, polyscrbate 60,
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amphoteric surfactant, a non-ionic poloxamer surfactant, a 85 non-ionic
meroxapol surfactant, a petroleum derivative surfactant, an aliphatic
amine surfactant, a polysiloxane derivative, a sorbitan fatty acid ester,
pharmaceutically acceptable salts thereof, or mixtures thereof; said acid
is present in an amount to affect the composition's pH and is selected
from: (a) acetylsalicyclic acid, ascorbic acid, boric acid, carbonic acid,
formic acid, ethanesulfonic acid, fumaric acid, glycerophosphoric acid,

sorbiflRRUric acid, fydrochigric aCip%h%%iSS%{% %%”es%fcoé‘é%%%@l _ salts
nitrous acid, oxalic acid. phosphoric acid, saccharih, sorbic acid, sulfuric
theregdid, thfosulfitie zieid, thadesyienierstid, ethanolamine, or a

Rharmacgutically ;accepiable.salt, ester, ofsolvaigfthereof.(h) analpha:  the
hydroxyacid of formulal: 1 (Ra) (Rb) C (OH) COOH or a pharmaceutically

composddentahlé saltPfactor®?or solfate tF&redf wkierein Re%nd RiFaeic  acid,
acetyindepengently seleciedifiomithegroup capsisting of HeFa Cl.Bhaand c acid,
saturated or unsaturated, jsomeric Qr non- isomeric, strai%ht, branched, Q.
benzoditlidE 125 4MkyIC ardikyt or SR/ GRONSs, Wheféin sachidfRaand Rb FOT™e
acid,may e eptiddallyisubstifuted Withaan OHy SH, CHOy CQOphgseupr(Cyancid,

gluco%lgga ‘éeﬁ%,c'd 01&%%@3%!% ”:a l@,coqg)(f(ﬁﬁe),l l.%g‘ggﬁr%a%%%g?‘”yglycolic
accepta e Salt’ ester, or solvate' théreof whereiil Ra'and Rb are
acildindepeneently @é%@tedﬁ@ﬁlﬂﬁé@ro@@%nsi@m@@phwgsmﬁéﬁéﬂ 8gactic
acid,or M@%%tyéategci@,meﬁ\%ﬂ?{@O%@Qme”?aa%@ﬁm7 acid, mandelic acid,
methanesulfonic acid, mucic acid, nitrous acid, coxalic acid,
pelargonic acid, phospheoric acid, propionic acid, saccharin,
salicylic acid, sorbic acid, succinic acid, sulfuric acid,
tartaric acid, thioglycolic acid, thiosulfuric acid, undecylenic

acid, ethanolamine, naturally and synthetically derived amino

acids, derivatives therecf, or mixtures thereocf.

16. The pharmaceutical composition of any of claims 7-14,
wherein:

said solvent composition 1s selected from watern, a volatile
propellant, a C1-Cgs fluid alkyl or branched alkyl alcohol, an
aromatic alcohol, an ether of a scorbitcel derivative, propylene
carbonate, xylene, methylene chlcride, athylhexanediol,
polysiloxanes, dimethyl ether, or mixtures thereof;

said surfactant composition is selected from a
pelyoxyethylene fatty ether, a polyoxyethylene fatty ester, a
fatty acid, & sulfated fatty acid surfactant, a phosphated
fatty acid surfactant, a sulfosuccinate surfactant, an

amphoteric surfactant, a non-ionic poloxamer surfactant, a
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branched, or cyclic C1-C25 alkyl, aralkyl, or aryl groups, wherein Ra may

be optionally substituted with an F, CI, Br, I, OH, CHO, COOH, or alkoxy

group having 1 to 9 carbon atoms; (d) an acid of formula lll: 0 HHZ CC

OH Y n X lll or a pharmaceutically acceptable salt, ester, or solvate

thereof, wherein n is 0-6; X is H, OH, or NH2, each Y is H or OH, or X

and Y are optionally taken together to form a 5-7 membered saturated or

unsaturated carbocyclic ring or a 5-7 membered saturated or unsaturated

_.heterocyclic_ring, wherein one.or more ring atom(s) of said heterocyclic :

e e GRS GA CEIOH or SH, SOV ¥ s 7= ive
surfsgreanst bothOH zoriyand Zarezoptiohallystakéadobgether teformal5iloxane
aerivaeMpered saturated o Lpsatytated carboeyclicsing.or @ §57. membersd 511y

saturated or unsaturated heterocyclic ring, wherein one or'more ring
accerfigns) 6Fddia ReRFGE clic ¥igTs 0t 'S dF N:Ist (8P Anixtures thereof,

wherein said gompgsitign-maintains a-congentration of+87 degradatiott  the
product(s) less than about 5% of the starting concentration of said active

COMPYRAFISELtE dgert’or itsSpRamiadEitichiiyAcceptable salt, ester, or
solvate.(27. The phatmacedtical compesiionf elaipi k6, ahergirboric acid,

carbonic acid, formic acid, ethanesulfonic acid,
fumaric acid, glycerophesphoric acid, hippuric acid,
hydrochloric acid, maleic acid, methanesulfonic acid,
nitrous acid, oxalic acid, phosphoric acid, saccharin,
sorbic acid, sulfuric acid, thiosulfuric acid,
undecylenic acid, ethanclamine, or a pharmaceutically
acceptable salt, ester, or solvate thereocof:;

" {b) an alpha hydroxvyacid of formula I:

{Rz) (Rp) C (OH) COOH I

or & pharmaceutically acceptable salt, lactone, or
solvate therecf wherein R, and R, are independently
selected from the group consisting of H, F, CLl, Br,
and saturated or unsaturated, isomeric or non-
isemeric, straight, branched, or cyclic Cy~Css alkyl,
arailkvl, or aryl groups, wherein each of R, and R, may
be opticnally substituted with an OH, SH, CHC, COOH
group;

(¢} an alpha ketoacid of formula II1:

(Ra) COCOO {Ry) I1

or a pharmaceutically acceptable salt, ester, or
solvate thereof wherein R, and Ry, are Iindependently

selected from the group consisting ¢f H and saturated
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said composition has a concentration of degradation product(s) less than

about 2% of the starting concentration of said active therapeutic agent or

its pharmaceutically acceptable salt, ester, or solvate. 18. Use of an

effective amount of a foamable pharmaceutical composition in the

preparation of a medicament for treating a disease, disorder, or condition

in a mammal in need thereof, wherein said foamable pharmaceutical
composition is the pharmaceutical composition of any of claims 7-17. 19.

The use of claim_18, wherein said foamable_pharmaceutical composition . he
is in the form of & opical cbmposflnon sditable for administration to skin. - -2 -7
20. Thecwserohelaim 18-or ¢9cwhereifiisaic foamable, pharmakgdticalor aryl
composition isin the form of & tonica) cOMROSION-SUKADIEALS 45 1ureq with
administration to mucosal epithelial “cell tissue of the mammal's mouth,

ear, nasal passades Ragina, {éthralier rédt, 221 The keeof apgwd having

claims 18-29, wheseinsaid disgase, disorder, or condition is selected
from eczema, infantile eczema, psoriasis, scalp psoriasis, atopic

dermatitis, 88 WReratifis RergetiBimia, ¢ortact dermatitis, seborrheic
dermatitis, neurodermatitis, pruritis, fupgal diseases, g intertrigo. 22. The
use of claim 21, wherein said fungal diséasesare ected from tinea
corporis, tinea pedis, tinea unguiu?h, m%a capitis, tea cruris, tines,
barbae, candidiasis, or tinea versicolprj28. The use ofglaim 21, wherein
said disease is eczema. 24. A method\df/making the foamable T
pharmaceutical composition of claim 7, comprising the steps of: (A)
admixiriFan 8ffeERE-IROEHE 6FGe Br nftfré Stive LPerdiseutic agehissr  ©F
pharmageutically aecapiable free: hases, salts, esters, or solvates thereof

n
and a nis 0-6;

|

X is H, OCH, or NH.,

each Y is H or OH,

or X and Y are cpticnally taken together to form a 5-7
membered saturated or unsaturated carbocyclic ring or
a b-7 membered saturated or unsaturated heterccyclic
ring, wherein one or more ring atom{s) of said
heterocyclic ring is O, 5, or N;

Z is H, CHs;, OH, COQH, or SH, provided that Y and Z are
nct both OH,

or ¥ and Z are optionally taken together to form a 5-7
membered saturated or unsaturated carbocyclic ring or
a 5-7 membered saturated or unsaturated heterocyclic
ring, wherein one or more ring atom(s} of said
heterocyclic ring is 0O, 8, or N; or

() mixtures thereofl,

wherein said composition maintains a concentration of
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pharmaceutically acceptable carrier comprising: (i) a foamable delivery

system which comprises: (a) a solvent composition selected from the

group consisting of water, a volatile propellant, a C1-C6 fluid alkyl or

branched alkyl alcohol, an aromatic alcohol, an ether of a sorbitol

derivative, propylene carbonate, xylene, methylene chloride,

ethylhexanediol, polysiloxanes, dimethyl ether, and mixtures thereof; and

(b) a surfactant composition selected from the group consisting of a

lyaxyethylene, fat ther, a polyoxyethylene fatty ester, a fatty 89 acid, . .

degr S 150 e S TactdAC 3 pROSHhated Tty sl sticiattca = 376ing
concesutfosiidcinate sdrfactantdan amphoteric sbfaetantd non-iepient  or  its
oharROIAMEL syfadiant, & Nononie meraano) sufacians. . petroleum

derivative surfactant, an aliphatic amine surfactant, a polysiloxane

derivative, a sorbitan fatty acid ester, pharmaceutically acceptable salts

thereofrand mixiuresdbereofand (H)xap acid:igAn amountiomaffed theynerein

.. composition's pH selected from the group consisting of: (a)
sa1d EeRRaficyci aci Bisorbic M Wotict §Rid SCartiGiic atri formidaddict (=)
less ethanessbonic aciddomatie acith glyeerophesphoricacidn hippuse agidactive
them‘r;ﬁ/gr%czlhloric agiglt malq:ic aggjé mewgnzgasggor%iclz aq'd_L, nitroucs %ci fg)_gL%Iic
cid, pﬁospaf'ﬁ)rlc acid, saccharin FsoTbic acid, sulfuric: acid, t(f‘ngsu% uric

es temcidundelykenic acid, ethanolamine, and a pharmaceutically acceptable

salt, ester, or solvate thereof;

salt,

18. Use of an effective amount of a foamable
pharmaceutical composition in the preparation of a medicament
for treating a disease, discrder, or condition in a mammal in
need thereof, wherein said foamable pharmaceutical composition

is the pharmaceutical composition cof any of claims 7-17.

19, The use of claim 18, wherein said foamable
pharmaceutical composition is in the form of a topical

composition suitable for administration to skin.

20. The wuse o¢f claim 18 or 19, wherein said foamable
pharmaceutical compositicon is in  the form of a topilcal
composition suitable for administration toe mucesal epithelial
cell tissue <f the mammal’s mouth, ear, nasal passages, Vvagina,

urethra, or rectun.
21. The use of any of claims 18-20, wherein said disease,

disorder, or condition 1s selected from eczens, infantile

eczema, psoriasis, scalp pscoriasis, atoplc dermatitis,
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(b) an alpha hydroxyacid of formula I: (Ra) (R),)C(OH)COOH | or a
pharmaceutically acceptable salt, lactone, or solvate thereof wherein Ra
and Rb are independently selected from the group consisting of H, F, ClI,
Br, and saturated or unsaturated, isomeric or non-isomeric, straight,
branched, or cyclic C1-025 alkyl, aralkyl, or aryl groups, wherein each of
R. and Rb may be optionally 90 substituted with an OH, SH, CHO, COOH
group; (c) an alpha ketoacid of formula Il: (Ra) 00000 (Rb) Il or a

harmaceutically acceptable salt, ester, or, solvate thereof wherein R .
dema%rﬁ'g%) are%%al%%aér% ég)r%fﬂ/lgélectea?rgoﬁrﬁ %ﬁe gro%%rcrz%)%ntsjfs%]sg' of Hséer%cf rrheic
dermadgittifieted ohghsatdratad fisbiteric opmon-isoericfstraight, bfdfchettor  or
inte&yﬂia&l-CZS alkyl, aralkyl, or aryl groups, wherein Ra may be optionally
substituted with an F, ClI, Br, I, OH, CHO, COOH, or alkoxy group having
1to 9 carbon atoms; (d) an acid of formula lll: 0 HHZ CI11OH Y n Xl

ora pharmageuticatly aceeptable salinester.0r ssolvate theyeof, avhetginan zre
is 0-6; X is H, OH, or NH2, each Y is H or OH, or X and Y are optionally |
seleqﬁﬁgnEﬁﬁ%ﬂﬁﬁ8§8”§orporls, tinea pedis, tinea ungulum, tinea

capitis, tinea cruris, tinea Dbarbae, candidiasis, o¢r tinea

versicolor.
23. The use of claim 21, wherein said disease is eczema.

24, A method of making the foamable pharmaceutical
composition of claim 7, comprising the steps of:
(A} admixing an effective amcunt of one or more active
therapeutic agents or pharmaceutically acceptable free
bases, salts, esters, or solvates thereof and a
pharmaceutically acceptable carrier comprising:
(1} a foamable delivery system which comprises:
(a} a solvent composition selected from the
group consisting of water, a wvolatile propellant,

a C1-Cg¢ fluid alkyl or branched alkvl alccohcl, an

aromatic alcohol, an ether of a sorbitol
derivative, propylene carbonate, xylene,
methylene chlcoride, ethylhexanediol,
polysiloxanes, dimethyl ether, and mixtures

thereof; and
(b} a surfactant composition selected from the
group consisting of a polyoxyvethylene fatty

ether, a polyoxyethylene fatty ester, a fattiy
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a 5-7 membered saturated or unsaturated carbocyclic ring or a 5-'7” -

membered saturated or unsaturated heterocyclic ring, wherein one or
more ring atom(s) of said heterocyclic ring is 0, S, or N; Z is H, CH3, OH,
COOH, or SH, provided that Y and 91 Z are not both OH, or Y and Z are
optionally taken together to form a 5-7 membered saturated or
unsaturated carbocyclic ring or a 5-7 membered saturated or
unsaturated heterocyclic ring, wherein one or more ring atom(s) of said
heterocycllc g 13,0. S of D ANE) misties INeTeohherl salt, e
foamable pharmacéutical composition does not inc ude a fatty alcohol
and (B) packagfiritf 8aidiatkture inf& Editainer Sulteble for Starage et/

a

=

delivery of said, coppositian, 92 surfactant, an  amphoteric

surfactant, a non-ionic poloxamer surfactant, a
non-ionic meroxapol surfactant, a petroleun
derivative surfactant, an aliphatic amine

surfactant, a pclysiloxane derivative, a sorbitan

fatty acid ester, pharmaceutically acceptable

gsalts thereof, and mixtures thereof; and

(ii) an acid in an amount to affect the composition’s

pH selected from the group consisting of:

(z) acetylsalicyclic acid, ascorbic acid, boric

acid, carbonic acild, formic acid, ethanesulfonic

acid, fumaric acid, glycerophosphoric acid,

hippuric acid, hydrochloric acid, maleic acid,

methanesulfonic acid, nitrous acid, oxalic acid,

rhosphoric acid, saccharin, sorbic acid, sulfuric

acid, thiosulfuric acid, undecylenic acid,

ethanolamine, and & pharmaceutically acceptable

salt, ester, or sclvate thereof;

(b} an alpha hvdroxvacid ¢f formula I:

{Ra) {Ry) C(OH) COOH 1

or a pharmaceutically acceptable salit, lactone,

or solvate thereof wherein R; and Ry

are

independently selected from the group consisting

of H, ¥, Cl, Br, and saturated or unsaturated,

isomeric or non-isomeric, straight, branched,

or

cyclic Ci-Cps alkvl, aralkyl, o¢r aryl groups,

wherein each of R, and R, may be opticnally
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substituted with an OH, SH, CHO, COOH group:
{(¢) an alpha ketoacid of formula II:

(Ra) COCO0D (Ry) Ir
or a pharmaceutlcally acceptable salt, ester, or
solvate thereof wherein R and Rg are
independently selected from the group consisting
of H and saturated or unsaturated, isomeric or
non-isomeric, straight, branched, or cyclic C1~Cas
alkyl, aralkyl, or aryl grcups, wherein R, may be
optionally substituted with an ¥, Cl, Br, I, OH,
CHO, COCH, or alkoxy group having 1 tce 9 carbon
atoms;

{dy an acid of formula IIZI:

/=)
\l/

or a pharmaceutically acceptable salt, estexr, or

O

7
N

OH

H—(1

IIT

solvate thereof, wherein

n is 0-6;

¥ is H, CH, or NHp,

each Y is H or OH,

or X and Y are optionally taken together toc form
a 5-7 membered saturated or unsaturated
carbocyclic ring or a 5-7 membered saturated or
unsaturated heterccyclic ring, wherein one or
more ring atom{s) of sald heterocyclic ring is 0,
S, or N;

Z is H, CHs;, OH, CCCH, or SH, provided that Y and
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7 are not both OH,
or ¥ and Z are optionally taken together to form
a 57 membered saturated or unsaturated
carbocyclic ring or a 5-7 membesred saturated or
unsaturated heterocyclic ring, wherein one or
more ring atom{s) of said heterocyclic ring is O,
S, or N:; and
{e} mixtures thereof
wherein said foamable pharmaceutical composition
dees not include a fatty alcochol; and
{B) packaging said mixture 1in a container suitable for

storage and delivery of said composition.
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