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PHARMACEUTI CAL COVPCSI TI ONS AND METHODS FOR TREATI NG A
WOLGORBER BACKGROUND OF THE | NVENTION 5 1. Fi p¢TUS£004/016733

I nvention The present inventive subject matter rel ates

to novel foamable delivery systens. The gresent

i nventi ve SERAMABLE PHARNMACEUTICGAL COMPOSK DNS

phar maceut i a&b REFRESS (o TREATINE N QoissdrDER] O

treating a OiSsease, disorder, or condition using the

inventive delivery systens. The present inventive

subj ect matter BpekEROUND Gratras tvemtiods for naking

and nmethods for~dertrvering a foanaeble pharnmaceutica

conposition. Wile these foamable drug delivery
1.SYSFE8%a '8 MRrelibhzed for adm nistration of a w de

15 vartrery of _drugs to epithelial tissues to treat a

wi dBheamresensf infentdyes SHRISSTdePRLEY EEARFETF oifg, novel
oGl AVENLiee T 9?9@&1\@ drtg peeddmeriyveyst 08Bs@Rect matter

particularly useful for treating diseases affecting
fupshanl FahetRe taRharreses tedbr GO 195F i2ast MeRheds for
ereBtthl! atho0 Afe @ PRRYRRECULE CabAY: Bt U i8gCthet Ratentive

can nodify 20 the appearance, netabolic_or functional
dediiyesy PettraRbDi | (The PraperbrimfeRtiNeofuRIpFly i fRfter further
reg.ragég' SO rfetiRBREKIEQHNHkORGRALE dRI2G8 sl OFdP® @Pivering a

nown in the art generally as 25 suitable for topical
foappbileaphamaceurdined] sompwkeiian - f Yhddeakbese (fegple drug

degqg\ggya§5?t%x?é %é l ﬁagoé i ﬂ‘e(a rfotrh _%td_mqgigggraglgﬁ bbt & wide

reat “de sta Ity. Foamstability Foans are
variietyoafy ievigsat b yerititedbre Bisuenss to SFFRat ehwidgorariety of

dits%ta%!egs ua%%&:?déyse,a d.rnc nﬁ?@{%ﬁss, ltﬁfeggnvlégg.riﬁei Bodhable drug
consi dérable anmount of surface ener gy present . )
defdoerdi sykena ate frmdiactlevey wgefil | Bomdeasdding goseases
' 0 | e Lt Y 1y, S ' -
N s
irgrnilldietybnge fge mimraresut hcgbheraltivel sgegsothdbaamgodity
t ! SU}?%{%%igg%gb%%&%E O%G)fu\QQt%ggéﬁl%é%, - permeability,

and/or health of a living organism.

2. Background

Foamable dosage forms are known in the art generally as
suitable for topical application to mammals. However, foams are
further known as a volatile dosage form that do not exhibit a
great deal of stability.

Foam stability

Foams are thermodynamically unstable systems. Since the
total surface area in a foam is large, there is a considerable
amount of surface energy present. Accordingly, a surface active
agent is necessary to achieve any reasonable degree of stability
so the foam can last for a reasonable amount of time.

Good emulsifying agents are, in general, also good foaming
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agents, since the factors influencing enul sion
stability against droplet coal escence and foam

W@ t@bilbi7vy agai nst bubbl e col | apse are sim | aPCT/Th®04/016733
stability of a foam depends upon three principa

factors; (1) the tendency for l[iquid filnms to drain
aggREsSb HEXEEREhFAREPTS (AL LURBCLEM RIRPLioR Fsﬁmldnr%lagémst

arbgléap&yafesa@er@e e fo aRf sEaﬁﬂﬁmﬁlaﬁg}dﬂrmn%&)bléndollapse
change in bubble size. QOher factors which
ar@. g?ﬂ“l‘-"t]@éfnt | y Thet | bRkl ¥oanPét &bi FPEY deperdse updh three

pﬁﬁé@ﬁéﬁ@a@'ﬂo@@d gBs el EEshaiby Foeudipihe dinadi €o drain and
. Foam drainage 10 Initially, foam drainage

bepamestlbﬂrrateéf ndPhl fheytepdancraffofea™ Tubkesakp ofikigire as a

rdshgtSBRerafash §astifudhed;0amd qihecarBye! 98Chbubble size.
toget her. Foam ng agents play an_inportant role at

Otiis faehges | vhidegtay ctiong farabthat ivhmenqefops grability

idQ¥ek Wh&ES-d OGR! an@I Shur Bapees; ANALHEBNg§RILRAt 1 fddid £ilms.
rupture i's mnimzed. 15 Wien the filns between the

gas_Qﬁﬁeiéﬁiﬁﬁﬁé attained a thickness on the order of

M CHQREL &I R, Fbaui &f’shrfé@%l cEk oW PeceMBSin BX e BBLY tational
sl ow. When t'’he bubbl e wal| becormes sufficiently thin

flioy belpevieabthe sperfss qfn gefRelsnblhe efodubin dpcome closer
' es b h
coebhues oltng a0 by ol cophf ke s s
resyeRCaABOUS gpﬁ‘@@'@@tmrmlr eafkay’ t heo av@r agevelibbWeergj zéocal
aid adhobL ! 0, ehRepiRdAEAAY 14 ALN2ALzeq.
ani sm en Vol ves |qU|d bei ng di scharged
I oc&ﬂlle? \Itl'h& cHpins| drgtweset | e agaposPirernss bive attained a
tql%&sggg' & GRN! Beho MRS, Iﬁ’é@% 1 g BOL AR o W2 S i omes
capacity 1s relative igh, existing 2
extixrewghoalowe Wlmnthﬁw@ubbihal wakl disicomegu suifﬁmmtly thin
e rdeipde [ EAD! LS Inan'ex EOURa P Sbillifhed iSRS into
epar a |ng Rave ane surfaces. Foam
acthrﬂlelmagéoub@ases toheeduaddize ﬁhbmrgeparat iantgI treodyae larger
bles . pe t e I S '
o HRES b 0GR LUNEp - B0kE UG ERfdd Bunmne
s:dzralma;gwutt fieélwst a@ptl:mtg/ ofThee fprlempmde(pehd@r@inat% mechanism
l'i h | m vV I
] P Pt gl TR SURRERLYS e daflnseny
aatiistour baneesitAons et mhtéaﬁibmscnayabe annmwedsmﬂﬂhteau

bélx%[ isr)gwheré UtEiqsér 'ﬂ%@é@%ﬁle&&”ﬁ 2x@lat:ively high, existing

throughout the foam. The final, stable equilibrium product is a

fragile, honeycomb structure, in which the separating films have
plane surfaces.

Foam drainage causes the liquid 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 excessive
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)



10

15

20

25

30

WO 2004/ 105702 PCT/ US2004/ 016733 degrees of
i nportance, depending on the nature of the particular

wo c@miidsToguest i on. For exanple, when a fil m i SPCT/US2004/016733
subjected to local stretching as a result of soma

external disturbance, the consequent increase in
deggpeacet APRTHANFS helerangipanPRrdtly netyser ehses ﬁ’aFEéCU1ar

foahl fACGuEXERsES, concentration of foam ng agent and a
resulting |l ocal increase in surface tension.

cer Far rexampde, | ¢herquifidy %%rsu@wg@t%tlwﬂe%W%MEg as
a gé%lﬁi"@eof Qo8 SxSizaC 81 £ EYAMRANALhE EREYEUERE increase in
original surface tension. This increased surface 10
surépseoAraaywhkk shetagenmragrigde Mough desreadseinhehe surface
exgb§5urcb>%%e§1't5:m:u5§gbgn fb@m&ﬁSO\é%n'tt SR 1 B Pabulting local
hi ckness, stabilizing the foam™ The stress that
lngreaﬁes megqv@rfgcef tengher - sdy fepzdaiandiioe i arefjiged for
suQ%Qé@Qﬁt' o b8y f ihm a3l dd apb d bl kmd S shlat AlgiQRe ang
pl ace and curved convexly at another, where the liquid
regsonecthal aréginal t terfanceriarisien -betThisn inssepapd| surface
teﬁgﬁoﬁ% PG Uoe §hES! &R xpaq@ 'c'aagx Eﬂé fﬁst%%leadmm
e La ace eftect suc [1quid
regennecpeueqi@m futlsmrsgm@htthmkaemll stalqulwnfngo\n@e foam.
con n
of Tha priee SRt AR P T BREfe [ ion 1o
algbyet phedenneim 20 fnanf aﬁ@ém of The ghmuitderfsnlgn igr §lat at one
at a 0 ow_acr e Ce$wHLS
pl%%%er ggceld ?gr‘?%&st (L;érbten eﬁ(flklt hlagne C?Jul?élhar t%glrer% §hé liquid
acbumnéthprmxnhﬁ;un;bkedlch@ bﬁ#wgﬁyomheebﬁbbleSI nTbhlsonvex
e fil . ' on S flo
Cuanétg%%nf5%$$§%/ lﬁ%%f% %éggﬁa?%%ggghéﬂégﬁ%hﬁce getect,
thiagr sutgsr éveus@louxy aﬂwe:onnhetedZSOamptLﬂn@ g tthet internal
Ilq i t he hhl_es S
&oa egjéée%scg% of %‘)ﬁt %% egh%n a%&%pl lé?i%:o%"lgre curo‘?ed parts
ofthhefﬁahmsstﬂuntheellﬁmthEswsn tm&ﬂﬁnimslaeeCkqupcned, new

bele g& éead to thlnnl of tge | a klae
sur ces o er 1S 1.OIl re oun f][OW across
nay caU" fechani caf ghocke t at resu Mk
thBupth&ce§¥is geﬁeﬁanaﬁges ré$tnnaﬂﬁhb bhﬁﬁﬂaﬂ&obécpamts of the
nmal | er t he I bl es r.ow er
flg%:ngurg ecgai%se e prgssu I E s 9 b%rl1 mhj? way. the

foamglieé lms hane t irata iconksapge dtdtd est flh@ dnﬁfemunuazfﬂnw, one
ef%r?gl fé%gaglng\[l\et%e tc%%d& lOIQ'.lSJ bPJ:re Sltlsncrre%%%”ggl ulQ}tilthe %her

Rupture of the llquld films separating the bubbles leads to
coalescence of the bubbles and complete collapse of the foam
structure.

Changes in bubble size

Change in bubble size can lead to thinning of the lamellae
and may cause mechanical shocks that result in film rupture. As
a foam ages, the small bubbles become smaller and the laxrge
bubblegs grow larger. This occurs because the pressure in a small
bubble iz higher than that in large bubbles. The difference in

pressure between the two bubbles increases until the smaller

3

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702
PCT/ US2004/ 016733 bubbl e di sappears conpletely. The

WO e@udi10370z) r earr angenent of the bubbl es in thect/oamm4/016733
could lead to an increased possibility of rmechani cal
shock followed by filmrupture and coal escence.

bulshiref m@aphe@%wmslﬁﬁbl ogFhesresiel tdage fearpmgenent of the

buS OF B | o8k afhaf | Q16 l@%ﬁt Q:E an Hﬁc%&@é@'ﬁ@és:tblllty of

propert| es of the surface filns of f oam have a
mecharsiehl sflogki Aelbevrd h ffléa\mrgpawqe ianfd qoadescenfgh

bul &, Li g hemg&gsuy retards the rate of foam

co Ié%pse——%ovmvr', hi gh surface viscosity al so

pr ckheEloat iengheeseiennd of defounktiorund fdow ofy matter.
Th ASEddh J1° pUELALES: A crRORALAHED! L and D A 2bBAURave &

nNns 1S consi derab y nor e rapl
cows$iddriatplei m@luenm ch fcan |stpht bty h&igstai Iﬁx@ntbuék hiquid

mg@&;wﬂ;& i gkbessye @0%% Seglflgg@eel a%&a“réae»f high

tes the mai ntenance of uni form f
surfaak ngssos Hanalso, produged wgnn@ rftaxidgt éon 1036 bulk liquid
n d_surface. fd et f )
1§ HE05E .S LACR UMD | SO IERL Bhelp, 1A srasnae o
thovkr £l hiss @@hSﬁﬁbnsbmowreelrapndcthWn Wammfeith@ﬂ films,

wh?ﬁlg' Sgé‘if” StetL,th%eD et\eamgxtb%nﬁ%ﬁ%sgm di oeﬁiggness

SE'0 fousse armaceuti ca
Secosdpet isunﬁanposulasbmsq.tms fdcugl‘d@ttewetlye syetiohsnaaee of a

unf%gor%klfn i ﬁ?ic&l%e TBj or Il-fc%re%er, h?éh? pg&?@#& cpeerto%| nrigid,

0 speci OF il ati ons Contar ni ihg specrfic dr
coﬁdénm@aiurﬂjacsepé@m:s Cis dieio:rMalREQr é@eamtemalhlélbi/, owing

sbod rethefollovmn at.ent s
:h I sma%iscﬁ ent l?\loaria89f 66%1§1%}P§ %éeflﬁn show
elalstnci:aye corrp05|t| on in the form of an aerosol
nouss rls neral __oil, an erruIS|f wat er
andga"b‘f'% 9 %]Ch%agfm%f’ SPVE HREVIBRE eXt Rgee gtanted
dlécmeas,ﬁ@oth@llﬁsé ose aosﬂm’s nandl manssag asgr phatmaceutical or
nmousse-fornm ng .enul si on 30 concent
cogmﬁg

14 ABHESbap A ofi®c d%#*gpﬁ‘&ﬁréf’%‘r”}’c Fact anr%c£ %S skin

capel. ynermhe Sxkéij’bﬁ:ﬂ:@l af d,theseDi ﬁiwnt‘zerpwhtaml o spec:Lfic
ccBRELSEEPLY, RHYEEHl, SBhei SRl 988! LEBLydd Dhpeci i
dieoptiend . aepzekeatidt itieC @bkl s NBLBs &C arpr 484 Nthea following
v.Wyapggarpon

Dole et al., U.S. Patent Né. 4,847,068, disclose a skin care
composition in the form of an aerosol mousse comprising mineral
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 comprising a
concentrate, a mild non-socap anionic or amphoteric surfactant, a
polymeric skin feel aid, a moisturizer which is preferably
glycerin, water, and a propellant.

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

content aerosol antimicrobial mousse comprising a hydrocarbon

4

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

4 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702

PCT/ US2004/ 016733 propel | ant, ethanol or isopropyl
wa@bk@ahad7p2 a wat er - di spersi ble polyneric gell i pQr/age/)i6733

an anphi philic systemconsisting of at |east one

al cohol with a hydrocarbon group of from 16 to 22
pm%?o}@t -arffharolegst igeerABKUL oAlecleH f akt HAter Slismgrsible

ric ld‘e@llgé‘t%énﬂ\b arr's!a?lt%ﬁléﬁdfllcg'%%ﬁc@ﬂs?gfﬂﬂalof at

sher et-1"i ke foam preparation for topical use
1%@$‘F‘raf’11¢ yalephakiwitleod| hrgroevmant syrRymweder Erem| heko 22

cé’i‘}ﬁ ’a,ﬂ QHeié§§t Rﬁié Qlo%%hleaé@éf angdi met hyl
oa et al U S Patent No. 5,679, 324,

di s&@@eeé pbw UE stplaﬁgnth%mcﬁ 138V« ééﬁnlfiﬂg&?@é}s@s@n aerosol
lrtl)r 2h65E " AURABEELEPIPAH o@Ne o ahuEQT NGy x"’]]iﬁz for skin

eaki ng foam containing a surfactant, a_propel
ceolindgyr avowrigingiwkeror 2 doven eberial c MieheEied petroleum

g%/,ggéklaﬁ &nethll,ﬁ_setfé'&tent No. 6,030,931, disclose a

oam ng eanS| ng conposition free of water insoluble
enol kishwes etl RlgontUaiSni Rgtant alip onb c6BWI ot ahitscliogean low

SR i BELANg 2 RAREA0RIIL B 193 AREH88 Lonposition

wldmh:l feems aasdassolbirgakaggedgengaionghanmmg eat iscalfactant, a

D g@%@é d,0% %Hé&%%éeed f(y’hltckgﬁggen«%ndq ‘coSiet i ”Q%ha'z%le.

€si ons osition I hcludes I ssolve
plharvﬁamt eCadal t/hax. ShaBatetm: dapati Q%D,t%lpedmeca]t@et befoaming

cﬂééﬁﬁ 4 R t%%@:k erf:?ée Lhef CRIGSLM §p BQuﬁf&"%onlents

avail emca a phar rraceu rca
conca ey tanc whabeist auefad!mmdcmsi ot amplaadetyc cs@sEactant,

S fum QLN um of. the e erms Jones et al.
p%fﬁg‘?g%?ient % E%OJQ SP(?%scFose a nethod 25 of
t r eadsigrree,sKi. §.dPstase Nét h6 DE00ABED| discloses a semisolid

cortlcoster i_id- _cont ai har, ceutlcal sit]
2G3RELS SRR an EPRL L AbRAREIRES W S 2P 2R, il ment

ofjlnaie bndakefmmnilegiagent Thenpoisodigian iadlydeat acdissolved
LSRR 3538 W S 0. SIS L v
cd!vblnsammidyer WS, thléabpﬂcﬂefmn.s ﬁna6l_de<§lﬁc4=, adaSEélm]_sesaﬁt_emically,
angﬁ% Z@?&g Cosnztyc%}]p{r? dau%%fclﬁ%n‘gghgéﬂ\g%&%os@g Ien%kaw é(pes not
readshy i avad thn- etrd Sud \doithapal yEi tiox asel deatrdst.oner
and 5\oz(1:§sr b%x)é\il nyb §O|Lyar{:eent No. 6,126,920, disclose a method
0of 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 a surface active
agent; a propellant; and a buffering agent.
Mohammadi, U.S. Patent No. 6,264,964, discloses a foaming
cosmetic product comprising a container with a nozzle outlet and
a foaming mechanism, a crosslinked non-emulsifying polysiloxane

elastomer, and a carboxyvinyl polymer.

Each of these patented formulations exhibits certain
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wEOHWEZ004/ 016733 di sadvant ages and/ or defi cPe€nUb®®4/016733

Accordingly, there remains a need in the art for

i mproved formul ations containing an active
dishdvapeagds andénr defiicirpcdest f ebedarslipoilyy gpere remains a
negﬁ'ﬁﬁekhé'a§§ ort'ﬁﬁy&%éhoEo&ﬁ@l&ffﬁﬁénayhﬂgﬁnﬁh§e§ﬁe§¢t1ve

I'sorders conditions t her eof present
themaprtfie audsjtedtharamose g@ée@%@%%lsf rﬁ%geﬁe@@lﬁyellal cell
tl% ﬁglnggt?éutf%a@h@hgugg ?HgéégeélqﬁlgekﬁéW%rmhnd conditions

Frovenen roved ivery of active therapeutlc
thaagemﬁ( s) Thed @cﬁeas‘edmm@mu %M@Cén aatieirt gipggsses this

ner f t
ne&egrg’g ?on oc?lrpg{]e“%;%“\% tm%%mm |e&;e Vi [c8il08611owing

erapeutlc 10 agent (s).
imBorovkeent s heimpreyed: dehieery \f asjiget tharareutigy agent(s),

be%g%é&'éhé&ﬁv?éiéﬁgeigﬁﬁ Qppfi? Q&F’lﬂggégggﬁ €af&é of use for

te, or peineability of a tissue or
tHe wiatdeotgaand nyeduwsad tdelggadlahlpﬁp@@v’éﬁ%rﬁ@lﬂw ttherapeutic

aggﬁkgtgn Stg%éiheEVIQ%eo %Eiq]QEWEBQlVSXBGB§§CQfm§EteI may

ereto as pat’hogeni ¢ or gani sns
beamcﬁ:.@ulaénydlaeﬁéase stteet esppeaAndNg Ie@tta@llSUI\mD\R\fWEFtlonal
THE | NVENTI ON, T resent nLLVe 1t4
StPfa 86 TOTOREGSTE] Shes SUTLENBEI £ T cad SRe Roe S -Eine
irusimgraverenes fioandds dl@béllulvecr@/ st éw:tmhl @hganlsm at the

co S a_sol vent, conposi, n s
eiﬁ%ﬂ%? ?2ﬁ3|§% A e %{égg’voPE? ?ge%rop {ﬁﬁngﬂbgﬁlsms
arfdl dBhefd diideasd I@ﬁatcas Bngnttibdg adkllds .al cohol , an

aromati c al cohol, an 25 ether of a sorbitol

derivative, propylene carbonate, xylene, nethylene

chl ori de, ethyl heStnmeaRD|QF THEy SNVENTBRRNS, di net hyl

ether, and m xtures thereof; (ii) a surfactant

conposition selected fromthe group consisting of a

poIwnxygtbyémﬂuinhahtyvetéuhgeca n3kepohrgdayes hd epspositions

fatty .este a fatty acid, a sulfate
R P e SRETH AL P ) RYEH ST e ey evsten
wﬁﬂ&ﬁ(ﬁﬁﬂgﬁlﬁahe surfactant, an anphoterlc surfactant, a
non-j oni c_pol r surfact ni ro m
sur f&ct arft | %a@$$o|€8WP88%€b%?|VSQP g%tghggl 3% group

mllﬂﬁﬁéﬂbtlng of water, a volatile propellant, a Cy{x £iuid

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;

(ii) a surfactant composition selected £xrom 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 mnon-ionic meroxapol

surfactant, a petroleum derivative surfactant, an aliphatic
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6 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702
PCT/ US2004/ 016733 am ne surfactant, a pol ysil oxane

waleomaei’nyve, a sorbitan fatty acid ester, PCT/US2004/016733

pharmaceutically acceptable salts thereof, and
m xtures-thereof; (iii) a propellant; and 5 (iv) an
aci dmime aguafmciint 0 af bedysihexafet | @%?W%%ﬂs?{eem% spFpitan

sel f;ggsg“fcy tthQéPUPﬁ a?éél{i:g.c%fllg(a_)acceptable salts

acetyls acid, ascorbic acid oric acid,
car bbﬁreomiadld mme‘eactueremﬂvanesul fonic acid,

”EE% 1)1%3l([.iopggi§phori c acid, hippuric acid,
roc

Iorlc acl ei ¢ acid, nethanesul fonic
aC| d;.v) nat rausl dgi din e &ei elff@%stﬁfrﬁ)rd%lé[@w system’s

Sacghakt %cece%fféyo% Lk SHb (M fs AGG okl Osul Furic

enic achd ano am ne, and
phar macetal caidqr:ylaweplralﬂce skl , asedric éﬁl@olhcml@ acid,

t her eof ; %:‘(5‘2555?’)&1)% ?dphaf @x;s%qldd ogﬁfl&{ég.ula}ggnt_tc acid,

(Ra) (Rb armaceuti cal Ty accept ab
salt, | aftomeic @rcxdsolglartcerpphpemomrmw RiizpdriRp ac1d

o "LERGRSEIN s SSLER, Sl SO0 ANG SRRURLEANS] Akl Racia

of H F Sat ur a unsat ur
[ SoneriCnbtrwuﬂmacu§onexalgcsﬁnm@ gphqsmhqymghegldorsaccharln,

I Cl- 25 alk I
Chen of FACBRG RS Iy “BEARIond Ty sune I A e hooid:

an ON, Shhd@d:ﬂerﬁeouclgroenmanwa(m)aeana:ai phahketacmitdcally
of formula I

phar naceﬁFF%%Wé/l acsc?ggt’a Féegeu % so vate 5Pereetiat e
t her eof wWbgr eam &Rapmﬁyahoayecimdmeﬁwenﬂhyl sel ect ed

fromthe group consi st id%ghg%))?égﬁggégﬁurat ed 30 or T

unsaturated, isoneric straight,
br anchedprora qgﬁa{ﬂntac@iztﬁizslai/kyibpeatalbkql sabt, allgktone, or

0roups, gL eL) FRRY: U5 SR | st St e
selected from the group consisting of H, F, Cl, Br,
‘and saturated or wunsaturated, isomeric or non-
isomeric, straight, branched, or cyclic C;-Cys alkyl,
aralkyl, or aryl groups, wherein each of R, and Ry may
be optionally substituted with an OH, SH, CHO, COOH
group;

{c) an alpha ketoacid of formula II:

(Ra) COCOO (Rp) IT

or a pharmaceutically acceptable salt, ester, or
solvate thereof wherein R, and R, are independently
selected from the group consisting of H and saturated
or unsaturated, isomeric or non-isomeric, straight,
branched, or cyclic C1-Czs alkyl, aralkyl, or aryl
groups, wherein R, may be optionally substituted with
an F, C1, Br, I, OH, CHO, COOH, or alkoxy group having

1 to 9 carbon atoms;

7
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1 to 9 carbon atons; 7 SUBSTI TUTE SHEET (RULE 26) WO
2004/ 105702 PCT/ US2004/ 016733 (d) an acid of formula

wo koo4/16570H HZ CCI OHY n X |11 or a PCT/US2004/016733

pharmaceutically acceptable salt, ester, or solvate
thereof, wherein 5 nis 0-6; Xis H OH or NH2, each

Y is H oldPH anracidmf ¥oamuslaptibnal |y taken toget her

to forma 5-7 nenbered satyrated or ynsaturated
carbocyclic ring or 10 VY Henbep#d saturated or
unsat ur ated heterocycli iCerg—C in one or nore

ring aton(s) of said hetlerlo yilic r is 0, S or N
Zis H CH3, OH, COCH, or ,_ provided'that Y and Z

are not both OH 15 or Y and*Z are optionally taken  III
t oget her o0 { OMa@macdut DAL edceaptiivied s@nt, ester, or
unsat urated carbocyclic ring or a 5-7 nmenbered

sat ur at e§odratmsHitrented "heteiBeyclic ring, wherein

one or npregrpng, aton(s) of said heterocyclic ring is

0, S, or N, and 20 (e) m xtures thereof. In a

preferred éAbddi Mentox e’ present inventive subject

matter relahes 19 @ phyyraceutical conposition
conprising: (A) an effective amount of one or nore

active tie&r &peRd i arss opgémnalisl Yelsrnberfhealtpyform a 5-7

accept able HELE3 BASESra A b unESLEF e asBb%dt e ring or
thereof; and (B) a pharmaceutically acceptable

carrier, acémpr msrhgred ($3turstedmenl engarivesd shatanpcyclic
pﬁ;gfnhtﬁgrmme%héﬁéir@ SAkvest GRIROSHAPN 28RS s said
heterocyeclic ring is O, S, or N;
7% is H, CHsz, OH, COOH, or SH, provided that ¥ and Z are

not both OH,

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

membered saturated or unsaturated carbécyclic 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

{e}) mixtures thereof.

In a preferred embodiment, the present inventive subject
matter relates 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) a 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-Cs f£luid alkyl or branched alkyl alcohol, an

8
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30 group consisting of water, a volatile propellant,
a Cl-C6 fluid al kyl or branched al kyl al cohol, an 8

WEBHTOSFUE SHEET (RULE 26) WO 2004/ 105702 PCT/US2004/016733

PCT/ US2004/ 016733 aromati c al cohol, an ether of a
sorbitol derivative, propylene carbonate, xylene, .
net hyl ene chR8PRAELC et AYFPRSaned™| ,ethsdl y9d oxdnedorbitol

di net hyl et h@éri@_&]@i\% Xturgsoppiddier eofarsdthddd) a xylene,
surfactant conposition selected fromthe r ou

[ g .
consi sting ofMeRRYEEYRDxyet hyCBABTEARty et hé’r‘:?yghexanedloll

pol yoxyet hyl gpey & at bya.esd er adi%eft&}]/t_l.y cBhbH, a4l fRledires
fatty acid surfactant, a 10 phosphated fatty acid.

surfactant, &bhesgPfostrReinate surfactant, an-

anphoteric su§fagt 8t rale N -dAMYEiRObAX3BBECted from the
surfactant, a non-ionic nmeroxapol surfactant, a

petrol eum derpvati vsiFFiact aff, an RAlySRyEtEvAanpe fatty

15 surfact angehayPoly shd Qale ?&gﬂ@t EMELya 3R T 3N fatty
fatty acid ester, pharmaceutically acceptable salts

t hereof , andamif ures sHdpsetl; {atyy aapidpetuainctagtd 2

(iii) an aci dpbooAR-agountedqpaf f egloihe cogpesttdon' s o
20 pH selected fromthe group consisting of: (a )
acetyl sal i cyenhléogeraingiseor bFerriEAnthor i caraci gmphoteric
carboni ¢ aci dy Pl ACk bl NANRS WohBRbfiexaEhetactont, a
fumaric acid, glycerophosphoric acid, hippuric acid,

hydr ochl ori ¢ nesi-doniel enerexdrll 25urdpkanasul f ani petroleum

acid, nitrou Ldesgxali | hogphor i €; . 8¢i:d. .
sacchari n, sgiﬁ%?jgggé?é s',s&lr?%??%ntgci 3 th%%ls,%ﬁt%rci c amine
aci d, undecylsamfechait, a ecizadlexinte dexpvabive, a sorbitan

phar UL | Cabey e ol a0y B0 bt
(Ra) (Rb) C (s@:sCEkfre¢of, and mixtures thereof;
(ii) a propellant; and
{1ii) an acid in an amount to affect the composition’s
pH selected from the group consisting of:
{a) acetylsalicyclic 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
acid, thiosulfuric acid, undecylenic acid,
ethanolamine, and a pharmaceutically acceptable
salt, ester, or solvate thereof;
{b) an alpha hydroxyacid of formula I:
(Rz) {Ryp)C(OH) COOH T
or a pharmaceutically acceptable salt, lactone,
or sgolvate thereof wherein R, and Ry are

independently selected from the group consisting

9
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or a pharmaceutically acceptable salt, |actone, or
sol vate thereof wherein Ra and Rb are independently

wa@edogadbsd2 f rom t he group consisting 9 SUBSTI TROEUSHEET16733

(RULE 26) WD 2004/ 105702 PCT/ US2004/ 016733 of H, F,

a, Br, and saturated or unsaturated, isoneric or

non-i someri cpfsHy aFghCl, bBanched, sakurayed | or CingpBirated,
al kyl, aral ky . ar o]? ergiyieaeh gf Raea
and Rb may beggnﬁ%locga fg)l"nS!géﬂgﬁ?ht edggvﬁ%tﬁh'an o e oF
SH, CHO, COOevgtrompCi{@r @dkallphaaiaikydai doof afrydmanpups,
I'1: (Ra) C(I%F I r phar nageut.i callyy £l 11
accept abl e sa ?%&éit éerLi,Cﬁorngf sgfvgtﬂe t her eo¥ V\ﬁer%l’lj nml?lila‘li1 Y
and Ro are $0bsntepertentthy apePdct 8l fGHEM CROHgBLOWP
consi sting of, r : U MWatedrd.someri c

or non-iso Frc@%tﬁ%%?%e%%?g%ghgg?for clécIIiIé Cl- C25

al kyl, aral kyl, or aryl grdBpscod@teiReln Ra may be II

optionally sggs%%ﬂg%é’&ﬁqﬁgﬂlgéa%?% bld wa®d, deter, or

CHO, COOH, or a Xy group havi car bon
atons; (d) asodvateof Hhemeglfa |Vherei® H RZ Ca@d oRY are

nxI1lIll or a rmaceut.i call C .
0" 50" sof vatBAPRRBRERHY Kl BACERLE e Sck B4 sting
or NH2, eackfYH sund cratObated Xrandsyteratebtisadnic or

taken together to form 25 a_b- nekg%%rggs r d.0
3 . , a z“(ﬁz‘.en _C
unsat ur at ed “C&r bV T Fltﬁal%]tha - crrerrbztée o13e":-Cas
saturated or alkp$atawaltked , hetreaoel dricmpsi, nghewhir Hanmay be
one or optionally substituted with an ¥, Cl, Bxr, I, OH,
CHO, COOH, or alkoxy group having 1 to 9 carbon

atoms;

{(d) an acid of formula III:
(5

Z \\T//

¥/

or a pharmaceutically acceptable salt, ester, or

0

V4
4

OH

H—0 1

IIT

solvate thereof, wherein

n is 0-6;

X is H, OH, or NHj,

each ¥ 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 ox
unsaturated heterocyclic ring, wherein one or
more ring atom(s) of said heterocyclic ring is O,
S, or N;

Z is H, CH;, OH, COOH, or SH, provided that Y and
7z are not both OH,

10
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nore ring aton(s) of said heterocyclic ringis 0, S
or Ny 30 Zis H CH3, OH COOH, or SH, provided that Y

wa@pah4/1257a2 € not both OH, 10 SUBSTI TUTE SHEET p&®ULE2086916733

WD 2004/ 105702 PCT/ US2004/ 016733 or Y and Z are
optionally taken together to form a 5-7 nenbered
saturated or amsatamdatedre captiomediliyc trkrg begetl®x7 to form
menber ed saturated.,or _unsaturated het cyglic i

wher ei n one ot S%ngre I?elnnﬁogerae;éon(séﬁltlt(}'feat%d?d 8 ¢ dicluratea
heterocycli c cdmgpdysl@e rSpgoorNe Al rfedberied waggrated or

thereof. In a further preferred e di t, e .

present inven‘frfsvaeturfﬁegug}e:tﬁroﬁﬁlf ?Jg(rg rlg%%t’ es‘h{% R ome or
phar maceut i catomoniagi aton(s)cafpshsdngetdm)cyahic ring is O,
effective ampynt_ of_ one_.or nore active therapeutic

agents or phd mEe Vi Egldl y acceptable free bases,

salts, esteré&s) omixzlurateshéheseof; and 15 (B) a

phar maceutical ly acceptable carrier, conprising: (i)

a foamabl e delivery system which conprises: (a) a

sol zenta clurbeirt prefeeredt edbddimrtthe thgr quyesent inventive

onsi sting of water, ethanol,_ isopropyl .alcqhol .
SRR APEOGI , AIASERyl To0br bP TP YSAN erfigmpostion

caienage, xyl ene, nethyl ene chloride,

et hyl hexanedpol , pol ysil oxanes, di nethyl ether and .
mi xt'éy esa‘f‘h%#g%cfi?lvﬁwdmwtao u?’?eac?]%lﬁtl%?oﬁﬁgé}’?i%}Frapeutlc
sel egfeplsf beMphAemageQupcL£INs| &ddditadfl el At bedes, salts,
PEG 2 dilaurate, 25 stearic_acid, sodiumlauryl

sul EEEFSdi BEt SAL R UMPEEPPES LR nat e,
cocqayphappepieiahes icalQloxaseptdi8te d@mrAeapoboRbBising:
tri et hanaol am ne di_net hj cone, pol%/sorb t.e. 60

sor bi t an {(1londsteamahie dEhiVRER et T KHi5h ERTRHT 3o
salts 30 thergpf,a ardloext UrspbleEeeh; selected from the

group consisting of water, ethanol, isopropyl
alcohol, benzyl alcohol, dimethyl isosorbide,
propylene carbonate, xylene, methylene chloride,
ethylhexanediol, 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, dioctyl
sodium sulfosuccinate, cocoamphopropionate,
poloxamer 188, meroxapol 258, triethanolamine,
dimethicone, polysorbate 60, sorbitan
monostearate, 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 acetic acid,

acetylsalieylic acid, adipic acid, ascorbic acid,

11
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(ii) a propellant; and (iii) an acid in an anount to

af fect the conposition's pH selected fromthe group
wa@oogitei7ong of acetic acid, acetylsalicylic aecTDUsS2004/016733

adi pic acid, ascorbic acid, 11 SUBSTI TUTE SHEET (RULE

26) WO 2004/ 105702 PCT/ US2004/ 016733 aspartic acid,

benzoi ¢ aspaythoracidei dengaiborraid.achdriei arid, aciagponic

formc a% 9 eéi@%%%“%ﬁf&“ %O%%lg acgénaé ﬁaég:difonlc acid,

gl ycerop osphorlc aci d,” dluconi ¢ aci u I'c acid,

gl yci ne fghycke | goiabi cqugﬂe)rophpspbcrdq &gi,utgelmc@nlc acid,

acid, C h or ct

mal ei ¢ agi?‘g{é&? é&d §§§8§F%m aC| ar?ﬁ%deéf%&gclcd acid,

met hanesglébamic acaodd mubippecia, aqudtrohsdammu,orlc acid,

oxalic agld,;pelalgon ¢, aicé d 19410%194&% %; ‘%falo ic acid,

propioni ¢ acltd, “saccharrm, Icyl'i ¢ aci oc 0 "Sorbi€

aci d, sumsn%l:lcamad:,ldsul hathmmldiomaxt aciig, amcd,c acid,

t hi ogl yc ci th| I furi.ca a decyl, .

aci d, ﬁ%% gsmagdé %ur ar | yé ?ﬁd g?ﬁ?% 5 a)éllg IghOSphorlc

deri ved amidp an'rczisgonderl aaicﬁve&aaddhwa'nf,, am]:llcylic acid,

m xtures_t anth referre

embodi nen??g%ﬁ esen CCl )ignfalc\:?é %J &ct© rﬁﬁlt%

rel ates toia, phatl‘rhc@l&q:cﬂalc cormasi,tl onciiaaumiguaic acid,

startlng c ne tration of an therapeutl nt

conpri si i eg]elhlhc ef PEHT ve %%% 3B 6ne of? ﬂbl?agﬁ and

active tbgna}petutctamlyzo ageintsd or amhﬁb macettiscal Iderivatives

accept ab free bas alts, . esters, or solvates

t her eof ; kgﬁﬁe?%) "ﬁﬁ‘&?ﬁ%ﬁf‘éﬁt FREFF3 -accept abl e

carri er conpr i SI ng: (i) a f oamabl e del i very system

rlse soI nt. c 0 |t|on sel ect ed

fro:‘:ﬁ % %B?‘H‘s 6“8‘? BGM%FPFem"entWe
sybiepel knaﬁter ﬁeﬁtesC&of lLaupﬁaaM&éumcham aiaﬁ\bf Gﬂlﬁidgy|halv1ng a

al cqhol aropmati c_al cohol ther of a sorbito
SRt SRRECT5EBhY PRI GRF BORAYS, “BAFRBRULLC ARy EpPrising:

chl qai)deanethyddeanediodht of one or more active therapeutic

agents or pharmaceutically acceptable free bases, salts,

tartaric

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
group consisting of water, a volatile propellant,

a C;-Cs 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 polyoxyethylene fatty
ether, a polyoxyethylene fatty ester, a fatty

12
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30 pol ysil oxanes, dinmethyl ether, and m xtures
thereof; and (b) a surfactant conposition sel ected

wo caaivire2 group consisting of a pol yoxyet hyl ereT/a100y016733
et her, a polyoxyethylene fatty ester, a fatty 12
SUBSTITUTE SHEET (RULE 26) WO 2004/105702
PCT/ US2004/ 018738 axi §ulaated f feddvf apeid adgiugfactant, a

surfactant, apnphosphad ed fRtty aci desyr f ackaptacrunt, a
sul f osucci nate surfactant, an anphoteric surfactant,

a non-ioni c pBRbkasFCATeact ATHEIAE Wk | Gt ¢ amphoteric

mer oxapol . sugfagf@fine @ Peld0lieuit deib¥ahi¥esurfactant, a
surfactant, an aliphatic amine _surfactant, a

pol ysi | oxane BERTV@RiTe, MerIGIBlt afUTEREEINRCI P eRefiroleun

phar maceut i Cahg¥19§€§@é abEﬁrf§<§‘éa§r§t t hepgof ;18Rfhatic  amine
m xt ures thereof; (i) rop el I'ant; and (rii) an

acid in an arrﬁuﬁf-a@’éﬁfsﬁf@cpo ﬁ%lkqﬁﬁ?@sﬂﬁrbﬁa%lvepHa sorbitan

sel ected fromeLhe, 9rQuUR CONSASt i PHaPhacd®ically acceptable
acetyl salicyclic aC|d ascorbic acid, boric acid,

carboni ¢ aci dsalbentlerrafd, aaghmhssurednikerestiaci d,
fumaric a(c_L q agbﬁggég{rg}g:spr&%@ c acid, hippuric acid,
el c

hydrochlorlc acl aci d, met hanesul f oni ¢ aC|d
ni trous &adiid) gnaqaq::gd a@ @n alp@@gtpm iag £gef dgthe comp051tlon s

sacchari gm $QhBI-CgCkfon }gJef lé%'gﬁp aswlsmgosﬁl furic

aci d, ecyl enic acid, nol am ne,
phar maceutl cal(ry a@c%‘ptfb&ﬁle-cys;énp a@S@eraSQ‘ﬂr@@I ¢ai@, boric

t hereof; (b | d |-
(Rb) ¢( OH) gIO)OH 1% IOQgrp Igl:c:)m%gglu (f:gh%g;%%ge%t SEre 6R8duisonic

salt, |actoneacigds ofumaticat eacider e(sﬁmpehnsmolam acid,
S| cPEUELISFEG] S ABRIIR G, meteic acie,
unsat ur at ed, metbapesel dynitorcidoneitroustagidghxalic acid,
branched, or 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) (Ryp) C (OH) COOH T
or a pharmaceutically acceptable salt, lactone,
or solvate thereof wherein R, and R, are
independently selected from the group consisting
of H, F, Cl, Br, and saturated or unsaturated,
isomeric or non-isomeric, straight, branched, or
cyclic Ci1-Cas alkyl, aralkyl, or aryl groups,
wherein each of R, and R, may be optionally
substituted with an 0OH, SH, CHO, COOCH group;

(c) an alpha ketoacid of formula II:
(Ra) COCOO (Ry) IT

or a pharmaceutically acceptable salt, ester, or

13

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

cyclic C1.-C25 al kyl, aral kyl, or aryl groups, 30
wherein each of Ra and Ro nay be optionally

waopdmgtiog7ot ed with an OH, SH, CHO, COOH group; PCH/USI004/016733

al pha ketoacid of forrmula Il: (Ra) COCOO(Rb) Il or a
phar maceuti cal acceptabl e _salt, ester, 1
SUBSTI TUTE sﬁﬁg"" RULEPSEFOH0 SRRTAGE 705 Hd m,  are

PCT/ US2004/ 01ﬁaaﬁencmiaz@t ecllbereafl fxdiergion gfdupndombisting

are independently selected fromthe ou nsj stin
of H and sat ﬁgaf"eﬁn S&ﬁ?ﬁ?ﬁ?‘gt g4, unsgg&—.érrng someric or
non-i soneri Cnoﬁt-is’;m@sl'ﬂl,c beapahgitk, Wrabyhed &1c€}2515 C1-Cas

al kyl, aral k roups, ereln Ra be
optionally s bﬂﬁ’? ’?ék%gt han @rouBF ‘I”he 0 Repgy be
COOH, or al keyyighalpy |’B’:ii\bsltgti|1téa Qlﬂaratwm awonsei, (1) oH,
an acid of forrrula{)ll:o HHZ CCI fe]i Y n X
111 or a phifRactl?fcatd o peasHe E‘%Vi‘ng t% @ grarbon
sol vat e thera@fgmsy\herein nis 0-6; Xis H OH or NH2,

15 each Y is H or OH, ndYare optionally taken
together to 3 m 2l E!‘3”7i erdtieatitated or

unsaturated carbocyclic ring,oR a 5-7

menber ed?saturated or unsat uyr at dHhete cycllc ring,

wherein one or 20 nore rm@ ald
heterocyclic ring is O, Itg—B CH,
COOH, or SH, provided that Y are not bot h OH,

IIX
or a pharmaceutically acceptable salt, ester, or
solvate thereof, wherein
n ig 0-6;

X is H, OH, or NHz,

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 ring is O,
8, or N;

Z is H, CHz, 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 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,
S, or N; and

(e) mixtures thereof,

wherein said composition maintains a concentration of degradation

14
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or Y and Z are optionally taken together to form 25 a
5-7 menbered saturated or unsaturated carbocyclic
WO 200g/108708 5- 7 nenbered saturated or unsat ur aP€mUS2004/016733
het erocyclic ring, wherein one or nore ring aton(s)
of said heterocyclic ringis 0, S, or N and 30 g
prodxtules twisr@dof iswhéeesn Buind @@Wp§3|5%orpﬁnaﬂﬁﬁalﬁ ayting

RO b e 057 05765 FeR BT 01675 pr oduct (s)
which is Iess than -about 5% of the starting

Con?ﬁgt&%e n:%gg(:téﬁft?oéllﬁ%@:peuéﬂ& poERENt | 'fﬂnve%tlve

ano pre erre ment, the present inventive
subrleioéc tmatiietrerrelei taise st oaa meshiedd faxr Ereafiingg a disease,

dfg %S%%e’ordﬁgﬁﬁfg¥on(¥h %P%ghhbgn1hnn@eén¥ﬂ3¥edf7 @%ﬁgrlslng

r|S|ng amnlsterlngto sal d mammal
adeﬁmsttavenammaxﬁ reniredmabl ef fphbivacauintalof a Toamable

afr?rB SR é&% sg%'IBBS' LL08 LY 81R%: cbddr Ping:
Ctl

VE anoun one’or nore actlve therapeutic 10
ageritis en pﬁﬁeuﬁxwanamnﬂmtyOécoeptabl@0t¢e@¢¢ﬂy§e§herapeutlc

Salt%ents nPﬁﬁ%g%ﬁ’fggf¥§t433§§?ﬁblg"%e@ 133080l ga1ts,

del ™ ery sy Vst rirses a sol vent
conpm&etsonose$@ina§¢8fmhﬁrehé,group consi sting of

Wat Itlé'rjlcﬁe lo%tn%a(llﬂre e e(iq%l angxsgergwhq%h %%mgky%gs al kyl

coho aromatic alc
ether of(a)soabsb@#eﬂércvmpovetup10§@1e¢medcém@mnbh%,group

xyl ene, neth ne chlorli th e _
ponS|Iof8ﬁ3¥S %ﬁ%@? 9?%er§ gggﬁ?gtgkgée%%ﬁﬂ%kﬁﬁ C1-Cs
and 20 (Eﬁu&dsankgmtamthmampbsdtmdhyéebécbbdlfr@n1ﬁh@matic

TR TEAIC TR T o v

fatty acicdrpunbseet ant, aymbnsphatednkamwyeaeld chloride,
sur factan sul f os, C|nate S| rf act ant ho ic
25 surfa@%&ﬁﬁ?eﬁé%% dnlc:*ﬁﬁ xgﬁg?SSuPﬁ %”?’egﬁér, and

non-i oni enikenesapthersatf;aahdnt, a petrol eum derivative

)y

(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 sulfosuccinate surfactant, an amphoteric
surfactant, a non-ionic 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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surfactant, an aliphatic am ne surfactant, a
pol ysi | oxane derivative, a sorbitan fatty acid ester,

w@barnmesreut i cal | y acceptabl e salts thereof, anBCT/B882004/016733

m xtures thereof; (iii) a propellant; and (iv) an acid
in an anount to affect the conposition's pH selected
fromt hecgrlmrpiccom:ts'lti ngoufic (a@cisgdcet pthapeésyldandc acid,

(RULE 26506 Soo% Tty Bt FOlsmad i ey | appaars aoid

aci d, fohmdno@tdqticetahadesmaieiﬁ: s, drethanegikfcadicdacid,

gl ycer ophosphior ic.cac g aw gﬁ' Q,Fh AALaeh! ofd Gnarin,
é" ﬁ orﬁl dp

acid, mal'erc aci anesu ni trols
aci d, oxabrb:uamaiqzlthosapxhbfumcamant;lctacdﬁamsrmlfamc acid,

Sorb'c aC'Qégﬁf'f“r' 130|é%h§43f%%gbfur&% ﬂa ace ﬁifally

undecyl ent anol ami ne I ca
accept abhecslatablaesiaérl; estenl vat esctlharteothetec)f an

al pha hy xyaci rou C( COCH |
10 or a g rn%réeflltl &al f}rgc e sgﬁﬁ{%)l % attone, or
sol vat e t hereof wherei r(REh(Md(RH)G@@m ndependent | yI

sel ected from the rou stln ,
and sat uPht & B° tur ggy ?fakéf%rsﬁ%)%- 18Etone, or

i SONEeri c sodtvvaad ghherénsﬁn\ehenblromac)mid RllaxE Siraleppindently

15 aral kyl wher ei n .each _of and

oy be Sptrehed] Lottt i ER R o g R SR B

COOH graup; kafusated pha: keﬁmaahﬁaaédformbmrmc Ra) non-

COCOO Il 20 or, a phar ceut ac

salt, (estl)EPmeB?’c’ SHFAL p WZV@BF ﬁﬁ %’fn @ qwg:] 1R25a Pa XYL/

i ndependaﬁ}hhyylseénecztx@d brotubs hegiaip eadsist iagand # may
ated i soneri c or

on- i soméei EPipral i b HrsRe TP GyoFe & CSEO, Coo
al kyl , agablkpt, or aryl 25 groups, wherein Ra may be
optlonalu%)SUbStéfﬁka ketoagld of formula II:

(Ra) COCOO (Rn) IT
or a pharmaceutically acceptable salt, ester, or
solvate thereof wherein R, and R, are independently
selected from the group consisting of H and saturated
or unsaturated, isomeric or non-isomeric, straight,
branched, or c¢yclic C;-Cys alkyl, aralkyl, or aryl
groups, wherein R, may be optionally substituted with
an F, Cl, Br, I, OH, CHO, COOH, or alkoxy group having
1 to 9 carbon atoms;

(d) an acid of formula III:

0
H H
zcc—<
|/ | on
Y nX

or a pharmaceutically acceptable salt, ester, or

III

solvate thereof, wherein
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an F, d, Br, I, OH CHO COOH, or al koxy group having

1 to 9 carbon atons; (d) an acid of formula Il1l: 0O H
wWoh@4@020t OH Y n x 111 30 or a pharnmaceuti cabd¢mus2004/016733

acceptable salt, ester, or solvate thereof, wherein

16 SUBSTI TUTE SHEET (RULE 26) WO 2004/ 105702

PCT/ US2004i816783 n is 0-6; Xis H OH or NH2, each

Y is Hog O yorouX apdyy, are optionally taken together
to forma 5-7 ' 5 nenbered saturated or unsat urat ed

car bocyckpehrY nig ¢ oraO8.7 menbered saturated or
unsat ur at, S%(h%%(fﬁﬁ%%"é' b6t idhd1Qry \ﬁ'ﬁﬁéﬁ'{bd&%eﬁ?r tégofcﬁm a 5-7

ri ng ato sai heterocyc Icring 0,
Z is H ©Gegbed] miOyated SH, upsadinsdect ﬁarchwﬂdtczrmg or

are 10 Q0L hohbnftiodrsat diled BLCLABLLOBALY Hthehoyclic

t oget her to orma 7 menbered saturat
unsat ur arédgcarhepdhi cong ngpwr moge5-rAingenpepafls) of said

sat ur at egeggrgw@ltllg 2%29 %Etsrogycgég\gerl ng, wherein

one or nore ring ato said terocyclic ring

is 0, S ZoisNi, &Hd, (38, @ORHures Stheprovidgd thet Y and Z are
anot her prefgrre ctfﬁsrrbodl ment, the present inventive

subj ect nmatter relates to a met hod f or treating a skin
condi ti opr Z0and Zaanmmtlmmawaedtakhermetm@npm Bmya 5-7

adm ni st erj f +sal.d i, V-E; .
amount - of PEPsad i atb B O S BEhfe rige or
conposi t roB- &ompmbsrecg.sa(tiu)raduedebfreunsaeuammmmeo:fer@ngclic

or more %Ct;g"e SSIAReulLls  40ents or ANATIRGELL cald Vaaiqg
acceptable fe ases salts,
heterocyclic ring is O, S8, or N; and

(£} mixtures thereof.

In yvet another preferred embodiment, the present inventive
subject matter 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:

(i) an effective amount of one or more active therapeutic

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 alcohol,
benzyl alcohol, dimethyl isosorbide, propylene
carbonate, xylene, methylene chloride,
ethylhexanediol, polysiloxanes, dimethyl ether, and
mixtures thereof; and

(b) a surfactant composition selected from the group

consisting of laureth-4, PEG-2 dilaurate, stearic
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25 esters, or solvates thereof; (ii) a foamable
delivery system which conprises: (a) a sol vent

wa@oorpasi7’wt on sel ected fromthe group consistipgr/ok2004/016733

wat er, ethanol, isopropyl alcohol, benzyl alcohol,
dlnethyl i sosor bi de, propyl ene 30 carbonate ilene
met hy| erecichl or s@@iumet Mydtalanedrdfateol y§1I°6’ ¥hes, sodium
di met hyl oef Her,.aRdre M @o\éb%pﬁb?f@ﬁona%‘éd ($Y1ckamer 188,
surfactant conposition selected fromthe group
consi st i rRr@farcdur et 5%, PEGrieghppotaniie st eafiifethycone,
SUBSTI T GRULE 26, WO 20%%9@;{)2 £ te,
PCT/ USZ(L)%%]I}{)%@?D-?%@: aci d, sodium [auryl sulfa monos sarare
di oct yl E@@H@ﬂeu'ﬁ}lcﬁb%ﬂcc|a|¢§ﬁ§Fabé@oaﬁ}§H§5rop‘?ftﬁ%fzﬁOé,r and
pol oxamef; 188, . r{g@gég@ol 258, triethanol am ne,
di met hi cone,  pol ysorbate 60, sorbitan nonostearate, 5
phaﬂmcéualmpgﬂla@@ep@aﬂ)l e salts thereof, and
M XG2S ah NELERT in (dd | dmurklf ARP!d Al ¢ CloboBBt 86kt pr
n - anoun ffect the conposition's pH selected
frosetlhetgdou@rmmtlfgtl ggouvp acersistidial, ofjpacetic acid,
ace i a20h Bl 5 A A, 256 06PbEC A5, £
p%%?ﬁgh%%%/#ﬁbg}ﬁ?glm a%‘?dﬁl%orl c acid, cacr; onll C aspartie
aC| dcidi trémzaci dcidf deaviis acid, @@fkﬁfé@laﬁéﬁr ccHelg, acid,
furr%rl C. gm d cugl ycegt%gggpm%ﬁgc aci I uc Graei d, ac:1d
al utaric am% céric acid. Ic acid
gl uuayceraphdspﬂss::m ppqmic agﬂltd:omycdrechﬁorlmlta?@lrdc acid,
lacti.c acid, d, | o L d
mandeV CERgei c? etr%anescdllq’ o%h%o%ﬁ% arcr:lulg cn%%il%ﬁl% acac

ni t hdppuate dacmcaﬂwdra@hlbrlpelaangonl@ctlama@ld maleic acid,
phos oric acid ionic.ac cch l5i,§ £

aci B% $6r lﬁcf}%ac?“ag B2 PRI a%lgI ,éﬁ f%lidg e{tgéa%{a%s onie
tar teariidc Mhcdei teidhi oglcyouoki @cadl,d oxlaﬁnos adcfids i @elargOHlC

d, d - h
20! Gea GRS A58 SLTROLOLE, DRAALLY Ao

t hersgadls, abdbm:xacwdas stbeledf . ad:xd,stsuiufuyet ambd hertartaric
b efaecrirde,d 1og ycog ta@:?.dpr ec%’xelrc])tsulfu:::.c acid, undecylenic

. acid, ethanolamine, naturally and synthetically derived

amino acids, derivatives thereof, and mixtures thereof.

In still yet another preferred embodiment, the present

inventive subject matter relates to a method of making a foamable

pharmaceutical composition, comprising the steps of:

(A) admixing an effective amount of one or more active
therapeutic agents or pharmaceutically acceptable free
bases, salts, esters, or solvates thereotf and a
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 C;-C¢ fluid alkyl or branched alkyl alcohol, an
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25 inventive subject matter relates to a nethod of
meki ng a foanmabl e pharmaceutical conposition,

wa@oopnosong the steps of: (A) adm xi ng an ef f eBCT/VE82004/016733

amount of one or nore active therapeutic agents or
pharmaceutically acceptable free bases, salts,

esters, or scncatgdct heleohodnd an 36thbar mafeudi cabkpitol
accept abl e Ca§d,i;&f, (GOUPr i Spp ibhod fQAUBBLE.LE! I Vel ene,
system whi ch conprises. (a) a gorvent composi 1 on

sel ected fromeatrlegeoup cordilsiridg.of wat erthydhexanediol,

Skl bt conotyRlipraefc Rilotift Fd0harDt BRANC A eures
2004/ 105702 Ftcm_/r@szooaﬁ@_lmss aromati ¢ al cohol, an
ether of a So@ﬁlt%lsu gkégﬁﬁv ?@éﬁé& f&%h%eﬁ%&ggga%gbm the

xyl ene, nethyl'ene chl ori e exanedi ol .,
pol ysi | oxanegraipretbhyéistiey , cndam mdély@gyethylene fatty

t hereof; and a surfactant .conposi tiqn_sel ected
fromthe gr out%)ecrdnsafs ?f % et%’yggef’)?oxfyae tP(yleesnéerf’ataf yfatty

et her, a pol yaxiyst hgl enel feateldy €stey, aaxrifdat syrfaxtistht,a a
sulfated fatty acid,surfactapnt, a 10 .phosphated fatty
aci d surfactdn O,Sszllatgﬁl fos%%ghaat e Ut act fﬁltr%agtﬁanh a
anphoteri c suriffashartinage nonsuefactaot oxanen amphoteric
surfactant, a \r;ioré-io i c_neroxapol surfactant,

i

FNRC OB s Ut ARDARTT B PRI RNAE ] FUafRREARt. a

petrol eum derl
15 surfact antnorg-ijpaliysi hexanepder i st facand ,SOBDI baBroleum

fatty acid esfer,, pharmaceutically acceptable . salts .
t her eof , and %%Vﬁgéget hesr’“géff“,C%gﬁg’ (i iﬁrpanagi:?}batilr? andmine
anount to af feotfachentprpgsiliisinokandHiadhaeied, fa @drbitan
Lo 910uP corl g ng8f° 20.12) et sel(EYPLLC 200y
aci d, ethanessdIftenicherast, addimiidttrdel dhereof; and
glc?/gfer ?rglr(]gf gh%ig:a&igc qul’ an hérgg#r[é Ctoa(e:alf%écgyg}rleo Cchc!m%gs%.tion’ s
PH selected from the group congisting of:
(a) acetylsalicyclic 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
acid, thiosulfuric acid, undecylenic acid,
ethanolamine, and a pharmaceutically acceptable
salt, ester, or solvate thereof;
(b) an alpha hydroxyacid of formula I:

(Ra) (Rp) C (OH) COOH I
or a pharmaceutically acceptable salt, lactone,
or solvate thereof wherein R, and R, are
independently selected from the group consisting

of H, F, Cl, Br, and saturated or unsaturated,
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met hanesul fonic acid, nitrous acid, oxalic acid, 25
phosphoric acid, saccharin, sorbic acid, sulfuric

wa@eeods1037b2 osul furic acid, undecyl enic acid, PCT/US2004/016733

et hanol am ne, and a pharmaceutically acceptable salt,
ester, or solvate thereof; (b) an al pha hydroxyacid of
formula |: 30igRETiCREF GopCkpomacke | stgpight, branched, or
phar maceutic ceptabl t, , r v ,
t her eof mherg%%¥gg9agg<%£ §#§§h étpen eﬁtf?psg?g%tg&%ups
from the grouphexsigi sepaly off Pvl; FndCRs Bfay ahg optionally
saturated or Tl H RALE:

26) WO 2004/f%§%%% 5%%7U82804 7016 é%fg%ﬁgfgéb%r B
non-isoneric,(str&ﬂgWﬂphﬁrkﬁcheGidCWf fopanite TI: C25

al kyl, aral kyl, or aryl gr oyRs), coctfriej n each, of Rey

and Ro nmay be optionally su stltuted "With an OH, SH

CHO, COOH gr oop; 2 Soiaymegeusiphdlk ererritgde gatfulester, or

Il1: (Ra) CIXI%Q Il hang&gggﬁlcakly a =®
accept abl e sa i&%gﬁert%%féogo | vai e t her eof wﬁgfeln : ére
and Rb are i hoédeeendisntly seflected framthiseggpampconsisting
consi sting 10,9f 4H agd d,.

of' nMafl sa%yég&f gxgt uH% ﬂ‘éﬁ:%gie isomeric or

i someric or Aonti Soner;c
cyclic Cil- C25noza+iqdmerapal Ryr@lmt,aﬂoyrlangh@mp@r @:Melm €1-Cas

IR? ai e ‘Ii‘:t%ﬁll?l loa%é leﬂg-it I $¥ t erg’lwﬁtr\g}lﬁg FWhegegmBﬁa may be

car bon_ 15 at opt;oxﬁwﬂ)lyarsmtdtutedo&mm aanl Fl.: C1H B, Z, OH,
CCl i ﬁlé I(E OH, %l&h n’ggggéer eoJfryg to 9 carbon

acceptable sa erei
atoms,

(d) an acid of formula III:

<

- or a pharmaceutically acceptable salt, ester, or

IIX

solvate thereof, wherein

n is 0-6;

X is H, OH, or NHa,

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 heterocyeclic ring, wherein one or
more ring atom(s) of said heterocyclic ring is O,
S, or N;

7Z is H, CHs, OH, COOH, or SH, provided that Y and
Z are not both OH,

or ¥ and Z are optionally taken together to form
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20n is 0-6; Xis H OH or NH2, each Yis Hor OH,
or X and Y are optionally taken together to form a
w6 2004/mesThEr ed saturated or unsaturated 25 carborysiongo16733
ring or a 5-7 nenbered saturated or unsaturated
het erocyclic ring mhereln one or nore _rin ato ﬁ%%
of said heterfocyeric Feyeredy, sagurgteg, rated
OH, COOH, or c%lﬂboﬁ&@!hgeﬂlﬁ@%r% angy n{i{ﬂlbéraﬁesaeﬁrated or
both ON, or Y and Z are optional ly, taken together to
form 20 SUBSrHSPB?EaBFIEE?e(CRBEEYQ%ﬁc V@E@M%’i’@f%‘? one ox
PCT/ US2004/ 016433 riAg Satfor®ID@EeHa S tHiak88yOlic ring is O,
unsat ur at ed carboc clicring or a 5-7 nmenbered
saturated or SuR¥allur @€d heterocyclic ring, wherein
one or nore (dyngrakeates OhesRird Rauerocyclic ring is
0, 58S, or N and (e) m xtures t her eof ; and ( B)
pacKBYi RGCEaPENG RRdfe MFERTEOATAIheFOREAING eStbiable for
St OLRYLa GO HeldM8kErf o8al 4 & BRIt t9Bn. 10 1IN a
further preferred enbodi nent, the present inventive
subject matter relates to a nethod of delivering a
f oamgble s RRALFBEEUELEALG COMMASIN®N fhRMpegent ki AgEntive
conprising providing an expelling force gener at ed by
supgefinimeditere a9d atesSs&icd & oBRE%® OhhaphicRtit ap foamable
pﬂﬁgﬂaeéhﬁiéﬁl d%ﬁbgsiﬁﬁgﬁuﬁf%npQaEgﬁﬁéﬁﬂéxc@bmpriélng roviding
onposition conprising: (1) an effective anount f)one
anoexnglblraz:tﬁovéetm%@é@ﬂ by mepbdndcet pAMSTEEetti¢ didapable
%%BE?PL%&IZ[ " e8ohB3Es 1SRt S5aidst efroémagﬂesolpmtxﬁraceumal
er eo f'oama Ie del ivery system whi ch
cqmmqgntses cqmpqxﬁang :sol vent conposition selected from
the K 1 Sfd e I
%) CLéB ‘IE ?‘Sél;f%hg“"%t\é?gn%ﬂ% dm\.ell ﬁ]ﬂﬁé aéacchqh\%o%lhlei"gbeutlc
aronapngs 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, a volatile propellant, "a Ci1-Cg
£luid 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 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 amine surfactant, a
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al cohol, an ether of a sorbitol derivative, propylene
carbonate, xylene, nethylene chloride, 25

wetbdmhbssanedi ol , pol ysil oxanes, dinethyl ethepCT/@RIN4/016733

m xtures thereof; and (b) a surfactant conposition

sel ected from.the grqu consi stin .
ponoxyePﬂ%Y %eng%Fl R y% ythy?%ﬁ%é¥§t gster.
ester, apﬁ&&ﬁabéﬂﬂﬂialaysulédﬁe@iaﬁmefahi%ltECIdthereof, and
surfactant, (f 33% gd fa ty acid surfactant, a

sul f osucBHREFEES (FP4EP n anphoteric -surfactant,

a NQAikonkE POldXAERMN siricduaet 2ot affiecthothe arinposition’s pH
neroxapol?gurfact etrol eum deri_vative

nt, a
sur F8LeERET GrPy| gFPBBaﬁ??EF% fant, a 21
SUBST|TUTE)ShE&QEﬁﬂQHEEcﬂﬁlldMadMEQ4éééﬁﬁﬁﬂb acid, boric acid,
PCT/USZOO4/016733 ysi.l oxane der. vat
fatty acFaredtls Cgﬁa MBI c AN acgtﬂ?%ﬁﬁ ééﬂﬁ? Seid,

t her eof , ramgridn a@w L glherephosphcrid iddidn kaq:pdxmn acid,
an anDunt to affect the co sjition 5 se

from t he RYPERFPEINSG &7 Ay gggef%f“§§§t$F§5FP§?% AL acig,
aci d, asa@ebbes AWid, BRAlLc afdidl, phastistic: aetd, saccharln,
forn1c acid, ethanesulfonjc acid, f narlc aci

glyceropﬁ8§bh%r|€°h%1d SHEBETHS ¢ 2 PgEee acid,

aci d, mahghsc@cdiic aet AaneskdIRiG naci &hd 30 phiakhateut ically
acid, oxal i ¢ aci d, phosphoric acid, sacchari sorbic

aci d, SUPFG?PEaE&ﬁ(faHﬂﬂ GEGFFurPT SRIVEte Gﬁﬁﬁﬁ??enlc

acid, et hgnol A MpnhAMg o orRPaETACSE i@y Taccept abl e
salt, ester, or solvate t her eof ; Sb an al pha

hydr oxyaci d of formul a (Re) {B)CREF) € C (OH) cooH +

or a pharo@a%eU;%ﬂ%aldéu@%%ﬁ@lﬁb|a@:c§§{:£blé agh0fge, 1@ktone, or
sol vate thereof wherein - Ra and Rb are independently

sel ect ed sPAYALEhERGEeRD WBASPER | Ry HI9 He preg inggperidently

and saturahgdeoq BRASA AL Sbud mﬂselag BQnHZOF Cl Br,
i someric, straight, branched, or cyclic Cl-C25 al

aral kyl , 29 as3FunRierfbs, OMharEarugaEad of ?@P%ﬁﬁ}q%JQannon“

isomeric, straight, branched, or cyclic C;-Czs alkyl,
aralkyl, or aryl groups, wherein each of Ra and Ry, may
be optionally substituted with an OH, SH, CHO, COOH
group;
(c} an alpha ketoacid of formumla II:

(Ra) COCOO (Ry) IT
or a pharmaceutically acceptable salt, ester, or
solvate thereof wherein R, and R, are independently
selected from the group consisting of H and saturated
or unsaturated, isomeric or non-isomeric, straight,
branched, or cyclic C3-Cys alkyl, aralkyl, or aryl
groups, wherein R, may be optionally substituted with
an F, Cl, Br, I, OH, CHO, COOH, or alkoxy group having
1 to 9 carbon atoms;

{(d} an acid of formula III:
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be optionally substituted wwth an OH, 5H, CHO COOH

group; (c) an al pha ketoacid of fornmula Il: 25 (Ra)
wEB0@M{7Rb) 11 or a pharnmaceutical ly accept abl pCHEB1004/016733

ester, or solvate thereof wherein Ra and Rb are

i ndependently selected fromthe group consisting of H

and saturated or unsaturat d I SO c or

non-i soneric, straight che or cycllc ad.-C25
al kyl, aral kyl, or ar reln Ra may be
optionally substituted n F, I, OH CHO

COOH, or al koxy group ha nX.L to 9 carbon atons; (d) T
an acid of fornmula I1l: 22 SUBSTI TUTE SHEET (RULE
26) WO 2004A108RONARETLUSaDEY/ CXEEFFablieq allG ¢ SBteR  OF

tedcROBLORCEHIdCAL ¥ acceptable sa
ester, JOIV%oevate thereof, wherein n is' 0-6; 5 Xis

H, O—| or iMHR-6;each Y is Hor OH, or X and Y are

optionalyy .t %keBHt ogether to forma 5-7 nenbered
sat urat €d "or “unsaf urated " carbocyclic ring or a 5-7
menber edeazit i el or @sat urat ed heterocyclic 10

ring, &It%{ 3N¢ Qfe 'ﬂ%t%oﬁaﬁgﬁa{:%é)to%feéﬁl_gkdto form a 5-7

het er oc icring is H,
COON, orm@ﬂpeqadowa@euam&tow Rk Erared AREbRBIdioHring or
or Y and, Z; ay & Qpld, Q) alsla)éugéjéga LPOgh B8y dt JOHBR BT Yelic

15 rrerrber ed saturate unsat ur at ed car boc%/cl icri nfg
or a 5-7imepnbehedesat u:rrm edror meFs athiingt egton(s) said

het er 0CYgLL Grodydide ARECLE ONGs OloxMRfe TiNg aton(s)
of said 7 ig H, CH;, OH, COOH, or SH, provided that Y and Z are
not 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 ome or more ring atom(s) of said

heterocyclic ring is O, 8, or N; and

{e) mixtures thereof.

DETAILED DESCRIPTION OF THE INVENTION

Dafinitions

As used herein, an “aerosol” is a pressurized dosage form
containing one or more active ingredients, and which upon
actuation emits a dispersion of liguid and/or solid materials in
a gaseous medium. The dosage form is packaged undexr pressure in
a suitable container equipped with a valve assembly. When the
valve 1s opened, the intexnal pressure forces the aeroscl out the
valve.

As used herein, “defoaming agent” or “foam inhibitor” refers
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heterocyclic ringis 0, S, or N, and (e) m xtures

t hereof. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
w®edounoi?oons As used herein, an "aerosol" is BCT/US2004/016733

pressurized dosage form 25 containing one or m)re

active ingredients, and which upon act ug}fﬂ gn Sq or
togias Ferairdn 18ed| ?Hﬁfﬂcw'ordlsg&ﬁrﬁlﬁﬁt efi 3pE |ﬁ’ar 1618,
digpseoith Ml Jhe idasagenidy Iihltérﬁélﬁé@lgﬁ(&hUBdﬁﬁ formation
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layer of mucous and serous membranes. Epithelial cells have the
general functions of protection, absorption, and secretion.
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 liguid. Accordingly, a foam is a tightly packed
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
surface of a liquid, molecules are in a state of dynamic

equilibrium, in which the net attractive forces exerted by the
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As used herein, "epitheliunt or "epithelial" refers to
the layer of cells formng the epiderm s of the skin
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surface | ayer being constantly |ess dense than the
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cdRhEhihg "UnSQUBT Spar@f 8F 1aidiikhel e8lafaReuYsdsy tdtatkeoi som-
have the same nol ecul ar formul a. "Stereoi soners" are

ensgoners 10 that differ only in the way the atons are

arr angedelinhepascs,; ﬁ%ﬁ¥ﬂéd@ﬂ%ﬁ%al§&ea@cé?@éﬁléﬁfree bases,
st er eoi soners that are non- superi n‘posab e mrror

s3li¥figeSstFrwach 6PHEILes"DIraseEs cen Soifsr baseqr gSalts, esters,

ét%ﬁ%t%%mﬁ W £ 1 EorfiUuntd (51 OFwH iR §So Hes@BEN the same
other. "Racemi c m xture” nmeans a m xture containin
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'salts, esters,

acid, acetylsallcyllc acid, adipic acid, alginic acid, ascorbic
acid, aspartic acid, benzoic acid, benzenesgulfonic acid, bisulfic
acid, boric acid, butyric acid, camphoric acid, camphorsulfonic
acid, carbonic acid, citric acid, cyclopentanepropionic acid,
digluconic acid, dodecylsulfic acid, ethanesulfonic acid, formic
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, hydrobromic acid, hydrochloric

acid, hydroiodic acid, hydroxyethanesulfonic acid, lactic acid,
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20 or solvates of subject conmpound(s) which possesses

t he sane pharnmacol ogi cal activity as the subject
wa@oorpaostdf s) and which are neither biol ogi cal PgT/NS1004/016733

ot herwi se undesirable. A salt, ester, or solvate can
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ar.goni, hosphori.c. aci 0R1.OR[ C ' . .
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Y ? d ?
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orflithet ybntaitrdianypersad f aPespel i chdkn imélhiches, the form
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There are two common types of propellants, liquefied gases and
compressed gases.

As used herein, “surface active agent” or “surfactant”
refers to soluble substances that have a strong tendency to
concentrate in the surface layer of a foam. Accordingly, a
surface active agent will reduce interfacial surface tension at
relatively low temperatures, making it easier for emulsification

to take place. The addition of a surface active agent, then,

26

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

brom des, and iodides; asthma halides, such as benzyl
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obtai ned. As used herein, "propellant” refers to a

substance that provides the pressure to an aerosol
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(ii) a surfactant conposition selected fromthe %r olu .
an aliphatic

15 cOFSRSERRE: o RETFRLFER ATHYREAE ST ST RS EREY
pol gyt hmbene dhakt Y £dSlvsidokahby dretidatdveul hakedbitan

fatt acid surfactant, a phosghat,ed fatty acid
sur f Qﬁn’aQ%d ester, pharmaceutically ‘acceptable salts
thereof, and mixtures thereof;
(iii) a propellant; and
(iv) an acid in an amount to affect the deliveryvsystem's
pH selected from the group consisting of:
(a) acetylsalicyclic 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 acid, thiosulfuric acid,
undecylenic acid, ethanolamine, and a pharmaceutically

acceptable salt, ester, or solvate thereof;
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sul fosucci nate surfactant, an anphoteric surfactant, a
non-ioni ¢ pol oxaner surfactant, a non-ionic meroxapol
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al i phatic' amne surfactant, a pol ysil oxane
derivative, a sorbitan fatty acid ester,
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sel ect ed®¥ r émnhqa@n@pga'&i%lﬁgq Sqqqupt@fb_le( eﬁalt' lactone, or
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sel ect ed %g U RGP QUPRCANY) S Bgt%nﬂﬁﬁds&%@i%w& with
or unsatdra d, Isoneric”or "non-i1soneric,” straight,

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

1l to 9 carbon atoms;

(d) an acid of formula III:

A
\!.

or a pharmaceutically acceptable salt, ester, or

0

4
N

OH

HR—0Q =

I1I

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 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
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branched, or cyclic Cl-C25 al kyl, aral kyl, or aryl
groups, wherein Ra nay be optionally substituted with

W@ROOH/1053h2 Br, |, OH, CHO COOH, or al koxy gr opQI/DS200#916733
20 1 to 9 carbon atons; (d) an acid of formula Ill: O
HHZCCOd Yn XI1Il or a pharmaceutically
accept atiheeta@lcyclésteir;g ars OsolSvare Nhereof, wherein
25 nis g&“cﬁr'ﬁ BSchhOl SHg z
or Xandg\?LgarHébﬁ &{akento et éretoforma 5-761re

menber ednsathortit @H or unsaturat ed carbocyclic ring or

30 a 5-7 ehed g V\%]Lgl;ﬁ:tl%glagiyugaﬁ?éryrt%&yggher to form a 5-7

heterocyc]f ring, one”or nore ring aton(s) of
said Z&néhl%féldl' TREuShEET qﬂurgazayawzwznommee ring or

PCT/ USZOOA’é i|67%5h%'t &5 E.ﬁégl:é& 5f g%téﬁ:cuoﬁatéd Hétcgro%/cllc

is H provid t Yand Z are
not bot hr Gty, omwh¥raind rer eouptnarel II\}ngak%tFpr!@get pgr said

to formﬁﬁerocﬁgcln%rrggﬁgdlrg% ursat% r ypsaturat ed

car bocyc menber € saturated or
unsat ur ated hetanarepckheresfng, wherein one or nore

08 SRSk O SR LUSRIBE A L8 3o chbanne
off O&E&Rhﬁgdeﬁaﬁbﬂmﬁ Ss¥shéss af e f@apmbl €or ofadmmnsrtgatlon to

NGRS, LA o LosgmTor 0 ILSlIAL 00! Brocers. astivery
sﬁs&iém‘éermay SHESHE NEBL 1N fﬁmramsdldomts&si:d)agrs ofoneasnyngpbérlcal
pulidas’ SRS, CAl 5, DUDRLES SGPANA! LA RY L2 DBhelil EXviscous
ligquid. Similarly, the present delivery systems may form
concentrated foams that are mostly gas phase and consist of
polyhedral 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 develop directly from a liquid
of relatively low viscosity.

Accordingly, the present inventive foam delivery systems
promote foam stability by improving spreadability. Spreadability
ig a function 'of surface tension of the composition. 2n increase
in surface tension is accompanied by an increase in surface area.
Accordingly, it is expected that the present inventive
compositions having one or more surfactants that produce a higher
surface tension will improve the spreadability of the
compositions. Such improved spreadability allows more intimate
contact between the active therapeutic agent contained in the
foam and the tissues to which foam is delivered.

The applied composition is initially in the form of a foam.
The foam breaks down at physioclogical temperature to a liquid to
allow the active therapeutic agent to saturate the treatment

site. Such a system provides enhanced contact and penetration of
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15 liquid. Simlarly, the present delivery systens nay
form concentrated foans that are nostly gas phase and
wa@oongites7onf  pol yhedral gas cells separated bypehius2004/016733
liquid films. This concentrated foam may devel op from
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dehm:aimed;ysttembe m3dntaam and ddmeehitgstbsen t mﬁ/\hidzd@;radatlon

f del
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emﬁw&ﬂméﬁu(ﬂthﬁ pﬁé%eBUBSﬁbéthbé*Eﬁﬂpdéﬂﬁ;En%ﬁkaﬂﬂmalntaln a
2004/ 105702 P Us2Q04/ 01673 t ve therapeutic
SRR RS Gaght Cre enrtisd protaet (5 dkr Eras okabe Thet the
staveitld wwneerpest b S:h&uaﬁl:iﬁél &fere: f 0a@ thi® regard, it
osition it easier to handle

roperties of
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i di t the site t
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ch\ﬁndmlul doth ur HihemomEz £04RRCT gk t hedcHhiRapr es@uiteasmbl € for
de] ivery systeps nmaintain a concentration of
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cont ai ne h rei or less than 5% of the | abel
LT AP PGP 5L CCEFPagR (che A4AS prodaRr bl intended

t8mbeftshftss t hthadr eseBntNVERt | Y8t COEPOShdtI®ntaN actually
125%%55?5%&% into the product to support this label claim, i.e.
any amount remaining within the legal 1limits. Similar
requirements for product stability for veterinary products are
also herein envisioned.

In a preferred embodiment, the present inventive Ffoamable
delivery systems may optionally further comprise a foam inhibitor
to aid in the spreading of the foam. Antifoaming agents (foam
inhibitors) act against the various factors promoting foam
stability. Accordingly, if rapid breakdown to a liquid state, as
in a quick-breaking foam, and/or improved spreadability are

desired, a foam inhibitor may be included in the present foam
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concentration of degradation product(s) |ess than
about 2% of the 15 starting concentration of the

wa@cdeosaes7agent. In this regard, it should be np¢EUSI00&D16733

these foamabl e delivery systens naintain a
concentration of degradation product(s) |ess than the

forhnestbéms. [imt for degradation product(s)

est abl i shed by %Eg !Eéﬁgq.ggoe%og‘g&% on

Har noni zati on o or 20

Regirsé ratdsemtofinRivarivec eubi el satber Hddrionelly @elates to
Addi tional l t he | | aj to calculate the

& ﬁﬁ‘?c%‘?tjt%del ﬁogl 3%?22%’91 o %%?ggéti on products of .
t he (habedn cé ffientiisel anewdebf tomeeprompas satiiiate fheyapeutic
of active ingredien tughly .. a [ hesaies,
pr 0888Pt?o°§uB§8F§a‘%%‘?°glﬁ%§%g| "JI(C::ICE%3 ?ngﬂlf’é e?gg% g%]%g' alts
anoestergadmi g waitieli hhédteofiegald | imts. Simlar
requitenent.s_ for praodu S N f ri e

pr ogb(szt saa‘r"léar“};\afcsegl Ter g?% ée%\%pst:a%gd.ggf%f%ﬁpréﬁgg 2
enbodi meni) thefqameddet dehirenty \systtemnebich clmitniepy:
systens may optional |y, further ise

Chhibitor 300t & dSPH e SRTESET M b1 Be188fka from the
Ant i f oam ng ageRis coheastimhidfi wetsy, actvodghihstoriopellant,

various factors, promti, stabi lity.

Accordi ngly, "Tlfclr_gbin%h‘[}:}tgﬁéggwno ‘c:)brg bﬁ%i%ug%lataé?oggl’ an

in a qui ck-breadnatg o oalicoantl/ or annpebed of a sorbitol

sSpreadability_are desired, a foaminhibifor y be

i ncl uded in tREF PRSI fogrﬁOpgge%%BSTF?E#gn% T Xylene,

(RULE 26) WO mé&Od/1ie/02 PCldHIS20@4/, 016733 ethylhexanediol,

fornul ati ons. Pharmaceuti cal _ConpositiqQns The present

i nventive subfj’%l:lfsﬁ?’é:txlaé‘Fsaddﬁd’frf‘%ﬁéﬁ y er%aegt’ es agg grxtures

phar maceut i cath&edgOSiahidon conprising: 5 (A) an

ef fective anobunt of one or npre acti.vte t her pegtjicf th

agents or phatfhc et TEHAY2AE cBPIRYT & FefPESEES trom the

salts, estergro® An¥akesndheyfeol; potyéBletthylene fatty

phar maceutical ly acceptable carrier, c rising. (i)

a foamabl e dePFVFy §y§f’gﬁ?§%‘?w]€6\‘?‘prﬁ%§%§’f e & Bty

sol vent conpogiidpon sseketietkd r gacthe addupurfactant, a

consisting of water, a volatile pro e]éant, 3 C%-CG
an Surtac ant,

fluid al kyl oPRBFRRRIREN al EGFCHI condf:

sulfosuccinate surfactant, an amphoteric

a

surfactant, a non-ionic 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;

(ii) a propellant; and

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

pH selected from the group consisting of:
(a) acetylsalicyclic acid, ascorbic acid, boric

acid, carbonic acid, formic acid, ethanesulfonic
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aromati c al cohol, an ether of a sorbitol derivative,
propyl ene carbonate, xylene, 15 nethyl ene chlori de,

webténhbewanedi ol , pol ysil oxanes, dinethyl et hecT/USZV04/016733

m xtures thereof; and (b) a surfactant conposition

sel ected fromthe group consisting of a

pol yoxyet hyl exxei 4 ,at tiumazfcet Betid, a goryswoptdsphenic  acid,
fatty ester, a fatty aci.d, ulfated.fatty.acid, . .
surf act ant, ahleﬁ%%he?tcé‘gl'fg’tyt%ff"ﬁsﬁar’sﬁr?%\}cl?an]fl?l%lc acid,
sul f osucci natmetHadeatil @bhic s ialiphditebue asld f antaadt, acid,

a non-ionic pal oxaner, surfactant, a.25 non-ionic .
ner oxapol sur¥ pg’r?trf‘“caa‘bje 'r&lagﬁﬁ?rﬂré'rﬁ?ggil\c/eamd’ sulfuric

surfactant, asc@d, phaiicsuafusec sukfidct anhdeaylenic acid,
pol ysi | oxane d rivgtive, a sgrbit n_ fatty. acid estert bl
phar maceut i caf P3P HEEEIPELI 8P s3| PRATIRT SO C%any acceptable
m xtures thereoft, 23tel,) of Pspald ahkrecafd (iii) an

acid in an ampunt to affect the conposition' s

sel ected fro ]?heaé’ragﬁi"@o%‘%ﬁ’fyr?gc oF 5?rmulapﬁ

acetyl salicyclic acid, ascord)qracs hu)mmowc acid, T
carbonic acid, formc acid, ,

et hanesul f oni 31
SUBSTI TUTE SHEET® (m@af@twggm%“iwcle salt, lactone,

PCT/ US2004/ 0164 33soBfdtd frmarebE agh8rein R, and R, are
gl ycerophosphoric acid, . hi pﬁéjri c_acid, hydrochloric, .
aci d, mal ei c H{PeNGRAYNEIPT R FXB Fheng¥euR Sonsisting

acid, oxalic ggid, Fphespherj Cargi &bt Hrat@¥aIdN ung@tlkEted,
acid, sulfuric 5 acid, thiosulfuric acid, undecylenic
acid, et hanolSPHHE.C &FdraRpherTRIcKUt ISEEPLYR B ¥Rshrd, or

salt, ester, gpcsnd Véqftzgh@nﬁ?i; hiap1al RA aryl groups,
hydroxyacid of forpula I: (Ra) (Rb) C (OHd) COON 1 10
or a phar macetpeeein yeackepfabRe 8aft Ro| MAYonke opftiocnally

sol vate theregipybangidy Bacangn R arg, cuo, COOH group;
(¢) an alpha ketoacid of formula II:
(Ra) COCOO (Ry,) II

or a pharmaceutically acceptable salt, ester, or
solvate thereof wherein Ra and Rp are
independently selected from the group consisting
of H and saturated or unsaturated, isomeric or
non-isomeric, straight, branched, or cyclic C;-Cys
alkyl, aralkyl, or aryl groups, wherein R, may be
optionally substituted with an F, Cl, Br, I, OH,
CHO, COOH, or alkoxy group having 1 to 9 carbon
atoms;

(d) an acid of formula III:

H\ H ©
z——C——C

|/ ] iOH

Y/ X

or a pharmaceutically acceptable salt, ester, or

IIT
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i ndependently selected fromthe group consisting of

H F, d, Br, and saturated or unsaturated, isoneric
worooaanssoneri c, straight, branched, or 15 cyed¢T/US2004/016733

Cl1-C25 al kyl, aralkyl, or aryl groups, wherein each

of Ra and Rb may be optionally substituted with an

OH, SH, CHO scO@eitgrthexedit) wineralipha ket oaci d of.

formula I1: Ral)s OCOO (Rb) 11 20 or a

phar maceutical 'y acCéeptable salt, ester, or solvate

t her eof wher &f isRH, addl, Rx &, i ndependently sel ected

fromthe grou&oc%ogskgtljlncgr dH H and saturated or

unsat ur at ed, GSOneri ¢ or ~ noH-isomeric, strai ght,

branched, or eyd bodCl-£&25 @Fignkgly bakékyiogeshenryp form

groups, wherein ma tiq bst .t ut |

an F, d, Br,%1I, 5%74 ,er%%ﬂ,%?rdr}éltégxy dgxfr ougﬂsﬂdﬁted

having 1 to Sexdcbgnliatoimg d¢ux)a dirTacietbefreflosathrated or

Irr: HH ZCC. | Q.Y.n Il].. or. :

phar rraceutica‘quftgéf@té%a%ﬂegeggf¥{:i%%t gérl?gbrWhgﬁem one o
SUBSTI TUTE SHirE Rl Eatd6) (SWDo20841d GEt@2ocyclic ring is O,
PCT/ US2004/ 016733 . sol vate thereof, wherein n is 0-6;
Xis H oH ot N2 each Yis Hor OH 5 or X and Y

are optional |y itsakenciEngethecoon, far BH, apbevidmwnitenedY and

saturated or unsaturated . carbocyclic ring or a 5-7
menber ed satLﬁaﬁr@dnﬁ’? gﬁﬁ%a@%’r ated heterocyclic ring,

wherein one ofr Yemé i age abii(csjaldfy saken hedgmtheycto cform
ring i's 0, %9 85—9r r}Iriembered 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,
S, or N; and

(e) mixtures thereof.

Active Agents

Examples of active therapeutic agents or their
pharmaceutically acceptable free bases, salts, esters, or
solvates useful in the present inventive compositions can be, but
are not limited to, those 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
gskin, modify its appearance, or improve its rate of healing, and
mixtures thereof.

In a preferred embodiment, said steroid is a corticosterocid
that works to beneficially alter the appearance, metabolic or
functional state, permeability, or health of a living organism.
Corticosteroids are steroid hormones produced by the cortex of

the adrenal gland. Preferred corticosteroids useful in the
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Zis H CH3, OH COOH, or SH, provided that Y and Z

are not both OH, or Y and Z are optionally taken
woogatibeen2to form a 5-7 menbered saturated orPCT/US2004/016733

unsaturated 15 carbocyclic ring or a 5-7 nenbered

saturated or unsaturated heterocyclic ring, wherein
prementrinventive wgnapsit sonofinsdiudenebet cayenat Aingted to.
al%&omgiagén@l ggg%gﬁlgﬁgééres 5REE§8£1de20 A@bb!&methasone

actlvetherapeutlca nts or their
dlphapmm.l batmyetat@@@pﬁamréchart@e batamethegppe digyopignate,

belh meﬁﬂla BhES x&’éféxgité n ﬁoﬁﬁe%ﬁﬁ%‘t | v a\égl  propionate,
co ose

MpoSI |ons can are not' limte _
cl@bbeesedefrom\thefagleoup constssony of a@@t@ttév oi ds@esonide,

aegggcaingpg%négeﬁé #fagahan SO @AS, WEeas-aRdi13ak tmgpate

erivatives théreof, cancer treating agents, treatnent
flagénrelbune dqsftomidet or §1luetdlasdngor plevaslat@ge nfduocinolone

etosqasd “hl% %&ssmg hethQcor@Bg' fxut P, 3PREALAYELo1one

rove I'ng, and ures t ereof .
pxiaa@amtaops ef er r Ethmrasodideeat | sac@lt@t&ar 0| d filyrgndrenolide,

£15% gg}xii:?gr%leor %I d Fl\%@lfagas\ggg k1§¥<§ Qa %ng 'ﬁél% %%n@!ié erhallagetasol

ppear ance, i onal
prppiveabelity, hydreeakthsofea I | vihurgrocgzatmme acetate,
rticosteroids r roid h duced b
by o Fexgo?on?he a aFg | and. %I¥ ?grgfggé) Suié gréplonate’
hymrmt:btrostsenei wctsla:&en‘el.ll menhylm:ediﬁssmﬁél FeAER SHERPmetasone

RULE 26)_ WD .2004/ 1057 RCI/ US2004/ 016733 . br esent
MRS | D ROHERs L B R b AcBE B LT AGPCF S BRgan sone

are no
vdleratal ctoi@tasoiend preponhdd e ardirontee, thereof .

‘becl_anmet hasone i_pr o bet anet h son .benzpat e .
ot AR A BRE . B B B o DS BB Ae R F o AepSpeutic
agbmﬂ:esmnd@ plﬁmbeéaﬁbéanmpbﬁeﬁt&blé fideebbhiasprmalt, ester,
but cortisqne. acetate onhi,de . ,
DAkE: 8ot SAEBE8L ShEent SRR Eangi et BRgnbs not
1ﬂﬁJt%6at €o, ftma)raleaaete@etﬁmmdethfel ugedlnas aresisting of
“FI vaI te f lLuaci nol one ceto d% fl UfCI nonlxr*ileYl i
Ftsl n BYEYPXYE | §8&S ?’8?%he praPArat ons: amines,
urfdadgriedicdenacaget aderifhtiwadr enctodeftate, haloprogin,
pyridinethiones, clogquinol, and mixtures thereof.
Preferred antifungal agents useful in the present inventive

compositions include, but are not limited to, amphotericin B,

butoconazole nitrate, ciclopirox olamine, clindamycin,
clioquinol, clotrimazole, econazole, econazole nitrate,
fluconazole, flucytosine, griseofulvin, itraconazole,

ketoconazole, miconazole, micronazole, naftifine, nystatin,
ocmadine disulfide, sulconazole, terbinafine, terconazole,
tioconazole, tolnaftate, triacetin, unecylenic acid, =zinc
pyrithione, and mixtures thereof.

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, but ig
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10 flurandrenol one, fluticasone propionate,

hal ci noni de, hal obetasol propionate, hydrocorti sone,
whyarnaesint i sone acetate, hydrocortisone butyrptEUS2004/016733

hydrocorti sone propionate, hydrocortisone valerate,

met hyl predni sol one acetate, nonetasone furoate,
ngy albmiped hydr othbsei delepratinf sometheeyabep consisting of

i.sone ate, _ t i i nol gne. ace i de, :

a%{]%%hrne’s tt]?ea%ggf\ésjzﬁ’ ano 1elrs g‘raéfer %latenqb%l |’nentk,a%g91ycm’
nsiahigktzole, t hepdpeginc negeptinr nesiphicimcenbigaytin B,

e fr ._sal t er or._sol vat
SSEERARIE. | SRR e Rlbine s RIEButd W 2,4-
di¢hidmed syo-mehasel sellect ed f pemethiogrmmtpxgdesiodti ng  and

of I.m hydy o r.i_dones, trjiazaoles | 1yl
pdia R oTBREgESor 1Y L O MO | 455 g oYbhene,
didilopraggiene, pyrhididenhbilones trdékdgsampol , and m xemtéshlor,
thereof ...RPreferred antifyngal ents.useful.jn.the,, .,
s iRk £ O e PR A R R P B L g a5
ttichlicecbstad icgigunil Bid,ci B3 ‘B4, B5thibooweZdloylanildde, and
ci cl.opi rox. ol amne, clind ci.n, clipguinol -
3 SRS o AR oy e PRy S P O carbanitides sucn
ad | uconazidtd orbbuepanside, grisseof ul VBALrifhaeanetbhle -4-4" -
ket.oconazol e,..ni conazol e, m cronazole, naftjfine,
A CEPCR DR e o SO SRR He U 0 GOBP@nds stch as alkyl-
dimsdtiyiaf berzyl eaaabaiehe chidridecondzgile crifbeiafl ablmonium

triacetin,_ unecylenic id, zinc rithione, and
s s BT e ITREnRD: REFOBLER o sl BR00 i Sy trimethyl
arfefdrti WACT | MeoritRY, aperHgitancdgefhy DEdite- Hiflaeaeeyl i Cakh¥nium
pacce table free base, salt, ester, r solvate is an .
M9R - c PobPaF - Age PRYC YR ey Ligei mgfiy Lrbenzyl ammonium
cBUBSHel UT B SSHAREE cfy RUb e 26)n M 2004EQ2702 cetyl pyridinium
bPC,T/USZOO4/O 6733 not limted toa those selected from
TR Y oupCTofsi RYTGIB U manickdeFhde bacftr BRi1qftyLl) -dimethyl
arf@riiSind N, Weatided, ci nalkgnanysdinol Bl GAN dazehede, 1-(3-

mupi raci n,, neonycin, netilmcin, polynyxin B )
c?ﬁ#%ﬁﬁi;%%ﬁ"ﬁ75?%b?%ﬁﬁﬁﬁﬂ%ﬁaﬁﬁ%h%ﬁ@?%ﬂﬂfﬁ??esoF@lgﬁéﬁeas and
cRLdrHexdaené 0{10-65 Mﬂ‘(lﬁ%-@h}lbgsﬂhenﬂ@hlaﬁbaﬂ{dg%kéﬁéﬂ enolromo-
enol s such_as

and arachl oronet acreso] ., bisph )
2%%%%98&5%%7‘11% chPBYdaReeREy LpiurRronGthappl ¢ | d§qRropyl
aBdshdentanahin@ktur Sl iHaHeani. | i des such as

4' ,5-di bronsalicylanilide, 31,41,5-
In another preferred embodiment, said active therapeutic

agent or its pharmaceutically acceptable free base, salt, ester,
or solvate is a skin-conditioning agent. Preferably, the skin-
conditioning agent is selected from the group consisting of
hydrocarbon oils and waxes, silicones, fatty acid derivatives,
cholesterol, cholesterol derivatives, di- and tri-glycerides,
vegetable oils, vegetable oil derivatives, liquid nondigestible
oils such as those described inm Mattson, U.S. Patent No.
3,600,186, and Jandacek et al., U.S. Patent Nos. 4,005,195 and
4,005,196, all of which are herein incorporated by reference in

their entirety, or blends of liquid digestible or nondigestible
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trichlorosalicylanilide,
3',4",5-tribronosalicylanilide, and 10
W@ 2&4dosmopno- 3' -tri fl uoromet hyl -sal i cyl ani | i dePCT/US2004/016733
carbanilides such as trichlorocarbanilde and
3-trifluoronethyl-4-4"- dichlorocarbanilide,
oinzuwﬂvhusbxmﬂnpdmyulcmmngeadsrsuehchsaalkybsedﬁaechybed in
z ni l.ori de I tr| t a ni
o aet g et R 7oLt Ghebpemap BT #lent o,
5 ,cH16y,|51t4r, i rfBBWI,SlS, aan@nsum@r@rﬁ ,deall of which are herein
heng t hyl - di | -dode br amng
S RERREER, | B R By B8 hoTed iy b e o lyceride
esatareni umlighl orasterst et aaﬁenyl pystdrsu unidmicmhiirde and its
Sl pyridini brom d cet pyrldlnlun1chlor
%tlé)cét vl ) -G uir?t\st hy* ™4 E%%%fh%ﬁsdr om'ags, ©° Beeswax
déﬂi@dtﬂv@&qusné¢¢lnAﬂpmosphbMEplds(ChnaOmlxtures thereof..

22 Li ang ﬁalrrlbc}/#gx i éarﬁ er:recj‘ffl Zemboc';l er?erHtaad amg'ln ta%rg:?_vgh lt?lrelrg.geutlc
ag(élnt6 odti @bbpph&h@b@phﬁt@d@ﬁﬁc&pﬁ&%@%) baepr€dir, ester,
ropan nm dazoni ur ea, ano
of SHIBED! S . Bifor SR Sl PHEe e, HEPBD - PFRISRRLHGr the OV
alyoafoety ednssed a8t isabdlectdd Erbhetiad tions c&ﬁslstmg of

ent or its pharpaceuytically acceptable free bas
o S5 ordloebi? PRRADRGH: oEPL SRR ERNT (SR agmbucyL,
g?cﬁiﬂyﬁm gstéhe) sKi p~ d@ﬁéﬂh?l&ﬁhﬂggbeﬁgegb i SaéIGJ.Qi eCtgad its
romthe group, consjstin ydrocarbon oils an
dgEiEEatdy %Fconé% h¥¥nt)/£%8%8 Yiri vafixregyl  esters),  o-

arﬁ:h‘fﬂkfé‘iiz@a(ﬁles chal aviserairidtivabi @echgl; aABHthyl, phenyl,
rl-gl¥§er|des 30_vegetable oil s, %ertable oi

bRl aPPeBELehivdui d 1R JETPeBY Svshehesyh gsgers) .

s&BSSIed | Nadvpd S@Bleni)ls Bt B8t NeentBy 600, gh?@er?‘fﬂd and
Jandacek et _al . Patent Nos. 4,005,195 an

AiprRy Le56 - Pl SRR 3 £ na§HE SeForateyepy (menthyl

arfi@f B&@NER ddteddheiaip8phish i YeiRhaddBR4ds 18 hohg!léil/_d cinnamoyl
di gesti bl e or nondlgestlb 35 SUBSTI TUTE SHE (RULE

PYBIVaNS 2004 EOBYHEERET/ USZDGEROFRT IR adtes wi dtFoserYl  P-

PS8} iRRLMESEES S S Ltﬁﬂly@%okp@§ﬁnéiﬁ§c9 ri begsign derivatives
Jandacek, U.S. Patent . 4,797,300, and Letton, U. S

(ymedrid fRBane, @esmlmelél’é%orﬁemeahnl%:e;@@u@@lhaﬁerona,

tf it cRhBakiY Gbld ADERFRARALE b Tatiar eﬂ&@@lrésculetm,
their entlrety, acetogl yceride 5 esters, al kyl “esters,

dapinatinlest erYArPSABPPRS and (fighemgturadices; ni Skilbene),
aisdnAneerides, bé’i@?&l%%%@éﬁhe@&?éV‘@f&ph@ﬁ[)bt‘lﬁ%ﬁ&?&ﬁ:es (sodium

sterol s, phospho i pids, and m xtures there

salts of 2- -naphthol-3, 6-disulphonic acid and of 2-naphthol-6,8-
disulphonic acid), organic benzophenone derivatives (2,4-
dihydroxybenzophenone, 2,2',4,4'-tetrahydroxybenzophenone, 2-
hydroxy-4-methoxybenzophenone, 2-hydroxy-4-methoxybenzophenone-5-
sulfonic acid, 2,2'-dihydroxy-4,4'-dimethoxybenzophenone, 2,2'-
dihydroxy-4-methoxybenzophenone, disodium 2,2'-dihydroxy-4,4'-
dimethoxy-5,5'-disul fobenzophenone), zinc oxide, titanium

dioxide, and mixtures thereof.

In another preferred embodiment, said active therapeutic
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I n anot her preferred enbodi nent, said active
therapeutic agent or its pharmaceutically acceptable
wo e@a/1berse, salt, ester, 10 or solvate is an ROI/US2004/016733
absor ber/sunscreen agent. Preferably, the W/
absor ber/sunscreen agent is selected fromthe group
agieﬁﬂ:s o3t LB Pharmc@NtNONENZ cﬁdz:e@eiaﬂlarmréd dadel | yalld,vester,

o, Ealiatn, ERHaR0 R A TR Pl SRIG kY dRFINATAR: Pagreof. In

a( @_ta.hyicule&ﬂbutyiefeg:iryéderqﬂbdaitnenﬁ) , s@idl5 active therapeutic

an1nobenz ates and derlv men
P BRaHESTS S RBh DY RRAB L RaF oo e Eny Pt iy esters.,
o:ﬁyebthXésﬁlyh:hesé@fS)ire galmsny&xmeeSOfaaylurqme@yl a salt or

SS9 58T Y b LR SRELBLIER, e

tlb&fb@élutas:t agsm aé@mcdterfy)lrtﬁl Regenmi trile; butly
ci nna ryvate, eto

20 |
o Ty P R e apapE L AU SR L SO AR 25 useful in

tigld hydHe@x y &t Do MoE aewh&arl ysnam&seut(wmel LSS DNB.ons  are
nmet hyl - unbel |.i f er.one, acet o-unbel | i ferone),
R PBR YO ST 08! IS 1788 PEsHi BFFRhE inventive

sueidvd eseuketin, daphnetin), hydrocarbons
(di phenyl but adi ene, stil bene), 25 di benzal acet one,

ben phenone, napht hosul phonates (sodium salts

of apht hehe 3m48+SukpBonysC t@?éds@ﬂ%rﬁfs included in the
2- napht hol - 6, 8- di sul phonj c_acid), organic

PR RS 1§PRT at F vES PYing H%ywmmgﬁ@%h@ agent

i’ so‘i;u‘ﬂzloﬁe%{tﬁh)ﬁ@lko ¥ QRENORE, iL-0ften necessary to use
hydr oxy- 4 nethoxybenzop enone,

2 25 PR Y= - PRSP ERPEBREABH T < 30r & AT JHies sa@iomponents .
THe Zc1dich¥d" QX5 hep- Qka@&mw%@wp@fﬂp&% de2ized particle

di hydr oxy- 4- met hoxybenzophenone, di sodi um
sz arg Wapo;g?dch thedprﬁ@pﬁogyegsure of the propellant.

5' - di:gif1eRengOPReN9BRLs ZIdMFWAXi 88, dHd aPLdRNt  inventive
di oxi de, and m xtures thereof. In another preferred

CIRRSILHORE, Camike abbfvere ttagenited 86 $bBST| TelfEted from
tl‘%"@o&zﬁ%&%@tl\é@ %@W&QWO% RGILUSPO08L 633, a cy-cs

agent or its g har maceuti cal Iy acceptabl e free base
fXuid aldstleor bspnelpd aldkwlherleshols anaemadricaadgbhol, an

cOfedeskvat Is\sféb&iaﬁ eeérl\lv{% i<fe PasLdilat! Y:aQE)SLgEéedxylene,

enbodi nent, said active erapeuti ¢ agents
MR AR utﬂilla%tfll%ﬁ ac%‘é’wlém@nfeﬂéél b aﬁé—yse,&%@m%&t dimethyl

eéh&r Saql@/ﬁgggugg@rﬁgregrfe a mxture of a urea or a

salt or derivative thereof and an additiona
accenaflsirgedcvplatile propellants useful as solvents in the

present inventive compositions include, but are not limited to,
hydrocarbon propellants such as propane, isopropane, n-butane,
and isobutene, chlorofluorocarbons (CFCs), hydrofluoroalkanes
(HFAs), and dimethyl ether.

In a particularly preferred embodiment, said solvent
composition is selected from the group consisting of water,
ethanol, isopropyl alcohol, benzyl alcohol, dimethyl isosorbide,

propylene carbonate, xylene, methylene chloride, ethylhexanediol,
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therapeutic agent as set forth herein. Qther active
t herapeutic agents comonly known as useful in the
w@e@pansd: on of topical pharmaceutical conposi PCTDOS2084/€16733
10 further contenplated as within the scope of the
present inventive subject matter. Solvents One of
pohes ig:omess edinéthhe adlerentsdi nikiudess ithetrgef .

pres Q 0 ' ring_the fa .
Phoroais oisats anihly s8pkisl (i R the preparation
ofr bpmhdlle compostbbtermruredasshey d:mtesr@laaeéohsemttnim the
b Sy s onents. The
sés?%}'t_, (9?%% ?}%EQ{?H pro uééé’%ag(s%ﬁa Wi cth He desired

par t St fmctante and hel p reduce the vapor pressure of

the pr eII n f.%ﬁ% f Ivntsu ful.i.n the

pr eslgn |ar?\7§n%1 %%Lrlr(%os%‘? [ oﬁ%n%u&r?%gd WJbtl% WeFET HpLuble
oki wated- dmpdﬂm@éesehlecfaeel ﬁcbmetd@erg:rsoup mcmnlgng, the

of er voI |Ie ropellan
=groth s dhary

L Jh al kyl_,
B8 s st D Wk Geescant
qethelt s a>fsar b"“' delerdseatitv ere poogsedrane car bonat e,

ol VAT SN B e 9 S aaio anh WRLIVEL in the foam

débhtveot . syl%ftmﬁrer bédthel pfeé@tprm@hlt&néswtsﬁsnlth These
ent |nvent|v

vent n_the i tion
SR REFSRE o, APRORIF| PRy TUP LAy Qg PEsR hylene fatty
epheps| |pa>my5x§¢miy1aﬁepfa)tp@n@stes@prmapeacmgqutsmgated fatty

R0 of Bk oS 230 ( AAGR:  cHHL GIFREERRERE hormafipteric

sﬁr-p&fitarmd ar | zyoﬂlefrﬁfd edp@IEbQﬁdelTent , 1io-dondkVenteroxapols,
ected fr mthe roup consisting of

ngfsn tion_is, S%I .
Rat et h%\ lé’&ﬁr opyl‘il éP}&%T—ﬁo b S.a| ¢ y51loxane
ddrﬂ%thb&}es sosorbiden pitpyl engdcachessse, ﬁiﬂéﬁﬁhﬁaeutlcally

net h ne c I oride, hyl hexanedi ol , = 37 SUBSTI TUTE
%‘%@%’ab( SB158) © W%’%Mafés?‘eﬁ CREST USP56#E016733

pol yeh | 0¥angsre fdiretihy ler@idd@mentNd Rngt Urfs-deneef . is 2
nts comonly known as useful in the

P%%wed% oo o F DU AL oo eTons BPbrprasteriene fatty
cERet €Y cFad iaschb thidbddte inFeRPevdicdiRsBEEsR tcan include

Q;/gnct) t%es%gjr%gtarratter 5 Surfactants
CH; (CH,) xCH; (OCH,CH,; ) ,OH,

wherein n is 4-8 and x is 6~20, and pharmaceutically acceptable
salts thereof. Laureth-4 and pharmaceutically acceptable salts
thereof are particularly preferred in this regard. Other
specific polyoxyethylene fatty ethers useful in the present
inventive compositions include laureth-9, undeceth-9, ceteth-1,
ceteareth-2, steareth-1, steareth-2, steareth-21, PEG-2 stearate,
PEG-6 stearate, PEG-8 dilaurate, pharmaceutically acceptable
salts thereof, and mixtures thereof.

In another preferred embodiment, the surfactant is a
polyoxyethylene fatty ester. Particular polyoxyethylene fatty

esters useful in the present inventive compositions can include
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Most aerosol foam products are formulated with
wat er-sol ubl e or water-dispersible surface active
wa@g@aties7oAccor di ngly, the aerosol products w PET/SZN0¥/016733
when di scharged unless significant quantities of a
foam depressant are present. 10 A wide variety of
tsosd aoft arites foamub®: enpl oyed in the foam delivery

systens of t n These
surfactants ggcn(%g’f%{}:% ‘Bﬁgfé%ia%&w%ﬁa ﬁ?gGyet hyl ene
wlﬁeuetl)n nethe2-90, p&l ys)ngeld)ylaﬁdeyfﬁ tsyzestatds pHaghbyeutically
sul _f att t ed fat aci ds
2% osulc?msra}la% %J?reb ot e%l‘leg ESBJS,%?'?]%%I ﬁ%’ﬁ‘“?ciﬁﬂtt}cally
aq::@émearim Ssal’tcm thnémebﬁmaﬁdapatslcumﬂfw|§ﬂ@ferred in this

derivati nes, oxane
% ar]fa/vat R\;tz"er §8F g??’a% ?Cg{?f%fyfﬁgggg?ek%tty esters useful in .
tiphanreseatt ioeltiveacorpbabt realihaltde resef-1 san ﬂaurate , PEG-

.ures _ther erred enbodi nent,
190 B EF L ER6-28 iy cohshaues PRET iepevl cocoate,
cdartthi-qul aptpaiynxyetbyhenp dedctii-16] hastetusebyl céfbd@n-2,
resen nvent [ veé:%ﬂg‘?o& tions can_include _those of

%ea SPmar a©© 3 74 €Fp)STraNethnher shgpneth-2,

stearbth-#nd Ftdardbh20p, anskphiasrpegyt im@l-loy acesepiadl eprg-q
Lauret h-4 and pharnaceutically

;
Sta%acré%te Fggsélles?tseartaﬁ@re%@ G2 shartRiern HEGy Lgr éF%ﬁ‘-’?aé'@ PEG-

20 rgnyme&yuegeéackat@ herG- SPagiyidesy ROt yOXNRIRY | 888-1Atd1Yceryl -
et hers useful in ?ﬁfde esent inventive conpositions

shefiakfe 1PGrap hngC caaeage, cBEGT A0 glvasydr defhlowate,

PES-eRIdElRutats] epeti 4is8b8as €t hphhrmBESu LS A Leptabl
30 PEG 6 st earate,, PEG 8 djlaurate, phar na%:eu%%{:a ep able

SIS eat. sand Jitarest thakePti xt ures t her eof . | n

anOtﬂ?ﬁhantﬁfaﬁrﬁﬁité%@de@8&lméﬂ\§ st%'éf aGtefledt s a fatty
yoxyet hyl ene fatty ester. Particul ar
yox%%‘f vdAz fabty aedfereseiael dm ither mreseatennventive

coniBeNItdivasCeRROShETLONS Taridcliige 19WBeTLIVEE
SHEET (RULE 26) WO 2004/ 105702 PCT/ US20047 016733 palmitic

aqiths & TR Reaf b mALRCHgEC eyl xelely B2 aiRplebe acid,
li(r@le(n@ldzhc){@melé!m&ﬂcn alcda2- gQaCPl(ldO%ll@ %Q:’ldanqSX?EéarlC

and pharmaceutically acceptable salts t her eo

a@@@ BYEF PR 3E 18naC farisd@gipéal agid, behenic acid, erucic

acid, lanolin acid, pharmaceutically acceptable salts thereof,
and mixtures thereof. Stearic acid is particularly preferred in
this regard.

In another preferred embodiment, the surfactant is a
sulfated fatty acid surfactant. Particular sulfated fatty acid
surfactants useful in the present inventive  compositions can
include those of the formula:

H3C (CH2 ) nCH20805X%,
wherein n is 10-22 and X is H, Li, Na, or K, and pharmaceutically
acceptable salts thereof. Sodium lauryl sulfate and other
pharmaceutically acceptable salts thereof are particularly

preferred in this regard. Other specific sulfated fatty acig
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5 acceptable salts thereof are particularly preferred

inthis regard. OQther specific pol yoxyethylene fatty
wesdanes7oseful in the present inventive conpoBCT/USINI®4/016733

i nclude PEG 150 | aurate, PEG 150 distearate, PEG 78

gl yceryl cocoate, PEG 30 glyceryl cocoate, ceteth-1,
seefeidints aeébih-it, thet ptdeddt, ievbatbvd Zompekealeid-ihclude

10, cet ear et h- ceteareth-10, ceteareth-12, .
S ‘g’e‘é{?e ﬁ‘-“i‘?g}‘?’“éarse‘{ﬁ?aie' AELPHR- 629 ¥da /A 216, ammonium
lateatietd) 12sulBfGe? stmafaalse umPEGaAiryit eardtfatePEGotassium
stearate, P O stearate, PEG 12 stearate, PEG_ 20
L§HERG (1) SPIAP AT, TREGAGYY SELTITo doRaHESCRRY. RyLEate,
pBAyERItical 5} erdcipt abPEG B0 lcheeeyt , oD alieruPRES 3R eof .
glyceryl tallowate, 15 PEG 8 djlaurate, PEG 1 )
di stEar APRPBhamFEdEaEPEal§ Btabl e s§irgactant is a
phbepiedied ad ey xtidesut hareef. | Pa2lothtir pflefihedd fatty
en;ﬁ)odl nent, the sgria_ct ant is a fat_t¥’ aci d. o
ABH tTEIPEF TR (FSRBT i (58 BFSFSPt HEVERESEhCoTROBHE (RS can
i ROMRDS | HHARRS oEarhé NEd@lQ al:auri ¢ acid, nyristic acid,
palmtic 20 acid, stearic acid, arachidic acid, oleic
acid, linoleic acid, B i{FBrleffeOBR%d, el eostearic
w6t &hin & aghidopp CardCixd,isl 8aStRG! | &r @FC] @nd pharmaceutically
hydr oxystearic acid, ricinoleic acid, behenic acid,
agrertaLISadts| Brrsef aci d, phar maceutical Iy

accepy abhgrgalt pridrereal. eruhiMontyr eghd Nelieebetant is a
Stearic acid is particul arlé preferred in 25 this

SRR CipAtaiher tiRtef eFradiewidisvgipsuqdigate surfactants

uséd1aGhaRhe | Srédent UL ArdRd vhabbdo AGitd o8 M EAC AR ude those of
Particular sulfated fatty acid surfactants useful iIn

thaefPmaslérit i nventive' conpositions can include those
of the fornmula: 30 H3Co(CH2) nCH2GS(O3X, wherein n is

10-22 and X is H, Li, , or K anfd pharmaceutically
acceptabl e salgs 1| f §oﬂj lduryl sul fate and
ot her pharmacéuti @ally agcéptdﬁg} e sal(lfs titereof are

particularly preferred in thi E regard. Ot her specific

sulfated fatty acid 39 SUBSTI ¥P%E SHEET (RULE 26) WO
wiRO84{405702 PCT/ US2004/ 016733 surfactants useful in

the present inventive conpositions include sodium

| aur®t BRG) R areagach ARABRFRIRTtAYT §#| CxGh feiraichimeniknanched

chath efinGA), autfal esrRQGRSSHUME AN SHLIRtBkenyl, or a Cp-
CE Osttzisésilgllzll@ or branched chain alkynyl; and

X is H, Li, Na, or K, and pharmaceutically acceptable salts
thereof. Dioctyl sodium sulfosuccinate, or diethylhexyl sodium
sulfosuccinate, and pharmaceutically acceptable salts thereof are
particularly preferred in this regard. Other specific
sulfosuccinate sur'factants useful in the present inventive
compositions include sodium bis(2-ethylhexyl)sulfosuccinate,
disodium N-octadecylsulfosuccinnate, disodium lauryl
sulfosuccinate, diammonium lauryl sulfosuccinate, tetrasodium N-
(1,2-dicarboxyethyl) -N-octadecylsulfosuccinnate, sodium dioctyl

sulfosuccinate, disodium oleamido MEA sulfosuccinate,
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| aureth(3) sulfate, TEA lauryl sulfate, TEA | aureth(3)

sul fate, 5 pharmaceutically acceptable salts thereof,
wa@pah4msour es thereof. I n another preferred PCT/US2004/016733

enbodi nent, the surfactant is a phosphated fatty acid

surfactant. Particul ar phosphated fatty acid
plarfeastugntrs 1 Us efadeptabl @ espriess dhereaferanid/ eixtures thereof.

T : h :
(GBS CPORPRES BrpEPErel ohOgfngle , nk i BorgllelSs an
amotaaniCpharﬁm:@m caPaytica@@eCptaatbhet@aiCt surlferbatits luseful

naber, pILler raf, Sod! MEHOLREAUT FARKARL idhele of the
suI osucci nate ‘sur act ant ticu sulrfosuccinate

feumikeet ants 15 useful in the present i nventive
conposi tions can include thoge of the formula: 0 O

RL 0-CH-CRRO R 2 2 S03X érei n Rl and are each
i ndependent | |\ a ﬁ%-_ gcr nch 20 chain
al kyl, a C2- ai anc Rai Mal kenyl , or

a C2- C9 straight or branched cha| n al kynylo—a+gl X is
H Li, Na, or K, and pharmaceutically acceptable salts
whegREdf . D octyl sodium sul fosucci nate, or

di etdylikexyks s@diddng;sul f osucci nate, and
phar maceutical |y accegt abl e salts thereof are 25

par tRxcdBas| 2-Ps e?ftéflall@ tior tpschedahaincaberl sgeehplc a Co-
cs Wk QSHRET kR i d ACTHAREL S agiM! ahBoM‘F REE§€AL-c, straight

| nventive conpositions includé sodium

opi kyanchas Icheiy| 3 Bk mds adeohat e, andli sodi um
N'°Q£Qﬂ§§¥|§ﬁlfﬁ§Luay ﬁnagﬁd ﬁhé?&%bgﬂkié%ﬁﬁ9 acceptable salts

sul fosucci'nate, di amoni um l'auryl sul fosucci nat e,
thgre@gcxhQqung@oproplonate is particularly preferred in this

ré&w&id'gﬂgg$ﬁ¥ﬁkgi%% “Eﬂ@téﬁﬁ¥ad Eggaun1d{é?ﬁé%?teNﬁﬁlt is

sodi um osuccl nat e,

. pentieslmhm@trefernedsumam@esmemf eROLEERG)C Worfactants

ugggﬁilogﬁé SgﬁI/U?%QQéA 167 genEﬁééna%% ngL#gnTn include

accept a er eof , m Xt ures tRereof.
capohigitoqRudiosy Pedp Eorbicd nremu,i t hecwefpbbamtbioxyrarppionate,

cgcoamphoglycinate, cocoamphocarboxyglycinate, cocoamphoacetate,
cocoamphodiacetate, cocoamphodipropionate, alkyl glycinates,
propionates, imidazolines, amphoalkylsulfonates, N-
alkylaminopropionic acids, N-alkyliminodipropionic acids,

imidazoline carboxylates, N-alkylbetaines, amido propyl betaines,

sarcosinates, amine oxides, sulfobetaines, sultaines,
lauramphocarboxyglycinate, lauramphopropionate, stearampho-
glycinate, tallowamphopropionate, tallowamphoglycinate,

oleocamphoglycinate, caproamphoglycinate, caprylamphopropionate,
caprylamphocarboxyglycinate, cocoyl imidazoline, lauryl
imidazoline, stearyl imidazoline, behenyl imidazoline,
behenylhydroxyethyl imidazoline, caprylamphopropylsulfonate,
cocamphopropylsulfonate, stearamphopropyl-sulfonate, oleoampho-
propylsulfonate, pharmaceutically acceptable salts thereof, and

mixtures thereof.
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anphoteric surfactant. Particul ar anphoteric

surfactants useful in the present inventive
wa@oorpasi7v: ons i ncl ude those of the 5 fornul a: pA/BR2004/016733

NH CHZ- CHZ--N-CHZ-CHZ Rl -<O X wherein Rl, is a

fatty acid; R2 is a Cz-C9 straight or bra ched chai n

al kyR areehRy preferredoeroodineghithsy Sb‘FgﬁEE%‘a F cHaith mon
logllgeryglcggaﬁggolsuﬁac@a@ C9 séreddhtar Oﬂiofmﬁrﬁhfdpoloxamer

chai n al kynyl alc¢cohaol; and X is H Li, K, ' and
sughar harutiseinly 1A ceh PASFENS s reen g, 88¥‘P°Sltl°ns include
cHEReOo3RPhRPr AipRnat.e is particularly preferred in this

regard. In particular, the sodi um cocoanphopropi onate

salt is 15 particularly preferre ., her speqific

anphot ery 1 aqt anb3-Lysebil ot be Persed+—n

i nventive composi tion cl udé 2

cocoanphocar boxypr opi o 'gHaC|d,

cocoanphocar boxypr opi on&te? cocgapphogl yci nat e,

cocoanphocar boxygl yci nat e, cocoanphoacet at e,
wl'mdarrphodi acet ate, cocoanphodi propi onate, alkyl

gl y%l nat 520 propionates, imdazolines,

oa kyI su1 fonates, N aI kyl am nopr opi oni ¢ aci ds,
N- akayIS| AP Adei mrgbi oni ¢ acids, imnidazoline

car poxyl gt g5, & n&ymggaeh@ﬁ iLgr,n do-diopile ek aENeRereot.
sar Cosi nat es, OXI betai'nes, sultal nes,
Pdlwqaawph@&&rmwgia;manauemcahm amaﬂwpiibﬁaewml@ thereof are

st ear n 1 II h | _

qﬁc anBEg&%?g%F%% ﬂ$Q:Jg%angﬁggry8?%%?é98@£f¥1c non-ionic

p@]&p«ammrphcxgixﬁalcrt;an% capefbanphapr opi®napeesent  inventive
anphocalkbox €., L0 i i

cHER SRS Bk & 0SB I550) Borgraner 335

p¢mmm |40@, Phetreniy, hﬁdpnmyfed:h}ﬂyﬁp@h:dazol |Mvmolan, Lutrol,

capryl a opyl sul f.o ate
p}éad%g#shl ay:lc]egk :[], let%r gﬁ%ﬁ%%ﬁ. op y TC %%east thereof.
ol e ; hpfo?‘f’éwﬁammwrbmannacma lala'lﬂayctant is a non-

accept abl e éﬂlEt S, 1 t%g"ffG) av\%afg]b %%78%95&9{(: $troxapol

sﬁKﬂHdﬂi&&@4h@é&ﬁ331n the present inventive compositions can

include those of the formula:

HO—{CH—CH,—O01{CH,—CH,—— 071 CH—CH,— H
| \ |
CH; CH;
X z

x is 18-21;
v is 7-163; and

wherein

z is 18-21, and pharmaceutically acceptable salts thereof.
Meroxapol 258 and pharmaceutically acceptable salts thereof are
particularly preferred in this regard. Other specific meroxapol
gsurfactants useful in the present inventive compositions include

Meroxapol 105, Meroxapol 108, Meroxapol 171, Meroxapol 172,
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I n another preferred enbodi nent, the surfactant is a
non ionic pol oxaner surfactant. Particular non-ionic
w@oboanesmer surfactants useful in the present PoOV@ER200¥e16733
conpositions include those of the fornula: HO (CH2
CH2._ OCHCH2-OCH2 CH2_OrH X1 CH3 5 Y wherein x
Mé=ox8apid; 35/74,8 Bor3&Hpandlz8i sM8rdtapaind251, Meroxapol 252,
har e c p | e alts th r.gof
R TR A e e S
Métheragofl &ld, m@ﬁmmaabatigabhﬁf&nceaiabﬂetmmitsegaedeof, and
m£§@er Q%%kgb non-ioni c pol oxamer surfactants useful
hthe present i nventive conpositions include
PoldxaanOiﬂdx Eubdkaﬁed 2BrhodRoknkanerhe838nurfactant is a
Pol Xanek PLu pr n n
PR Srti s Ve B e atl) Ot BR Hicioum ggriyative
smfﬁaqﬂah;sausbfanMM'ehethzmsﬂﬁt 1nbanaxmﬁiuamppsétémmsxinclude
enmbodi_nen h surf tant_is a_non-_.i.Qnic roxa
EHOS c:S’{Tgn{N:e(lgb ef[l cul gﬁ noh-1"6ni Sorrlrsé?%%(lél;?ol oF°TRER o1,
mierdagtsanild insaefar, iand lddspiedatrdsi nventi ve

A e R S N
alhstatire Xa'nﬁnﬂaS %ilrfy.ctSnE’ 163; Pafltdldulja& 1&-12_1:>haaﬁ]d amine
§g$<§? utlc ac%ggtable a s t . i nelud
BXEPGF Ynd™p R Jc‘éee p°t°§l§’P§l§h?‘t% include
thées eof umbefoﬁﬁmlacularly preferred in this regard.
O her specific meroxapol su ﬁactants useful in the
present inventive conp03|t|ors i ncl ude Meroxapol 105,

Mer oxapol 108, Meroxapol 171] Meroxapol 172, 42
SUBSTI TUTE SHEET (RULE 26) Tl

R’//N\\R
s AN
HO OH

wherein

Ri1, Rz, and R; are each independently a C3~Cy straight or
branched chain alkyl, and pharmaceutically acceptable salts
thereof. Triethanolamine and pharmaceutically acceptable salts
thereof are particularly preferred in this regard. Other
specific aliphatic amine surfactants useful in the present
inventive compositions include triisopropanolamine,
trimethanolamine, tributanolamine, propancl-diethanolamine,
pharmaceutically acceptable salts thereof, and mixtures thereof.

In another preferred embodiment, the surfactant is a
polysiloxane derivative. Particular polysiloxane derivatives

useful in the present inventive compositions include those of the

formula:
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WO 2004/ 105702 PCT/ US2004/ 016733 Meroxapol 174,
Mer oxapol 178, Meroxapol 251, Meroxapol 252,
wokooanegror 254, Meroxapol 255, Meroxapol 311, MT/OSEPOD16733
312, and Meroxapol 314, pharnmaceutically acceptable
salts thereof, and mxtures thereof. 5 |In another
preferred enbodi nent, the gurfacfant is a petroleum
derivative surfactam,; Partiggul ar\ p&rol eum derivative
surfactants useful ip the prlesent i nventive
conmpositions i nﬁi-u-dgi ssel-ectesi-Ham t he group
consisting of mneral oil m crogrystal li ne wax, and
distillates. 10 In ot he qirefer eq enbodi nent, the
surfactant is an aliphatik am n¢ ,suffactant.
Particular aliphatic amne surfactants useful in the
whatredent i nventive conpositions include those of the
fornula:, Q| |l "R HOR3" -, OH 15 wherein R1,
rR2, *afd ar’e %4ch i ndependently a Cl1-C9 straight or
br arghert,cRai Rsal Ryl ,Reand; pleardrie earte caldly imdeephdéhiely H,
salts _thereof. Triethangl am_ne an har paceuti cal |,
Clég%:’ep?télfﬁu h;%al % kirﬁlélf:gga a lﬁ‘ar?&éﬁl ar Eg_%lzefs&r?ééht or
bdafichbd schHagaklikerf¥herc, 20, spaaiibhe at ilphaichedadhdaim alkynyl,
syrfactants useful in th esent ..inventjv
ok TSRS 9Tl RHRDEPT < BRR B aRdIERY o CeCre axvl, ComCas
alwilretbaobt@adearylj bokramplafy nayl substituted aryl, and
r opanol - di et hanol ani har maceutical ly accept.abl e
PHATPSRRATREY,  ARBCRTHTLR eSoL For EBPESFh: andbffiptricons and
prmxlcﬁfaegeltleﬂc@rmddiay&@bpabm@ sw:ftasclt ahéré?f a.a}r% particularly
ol ysi | oxane  derivatjve, Particul ar polysiloxane )
odreroat | o HHoEIAT  PHEChARSEHEL? TNy granss useful in
tHOBRESEAE ARSehbLleldemidhesei@ls tiheludorgBihadiddthylsiloxane)

SUBSTI TUTE SHEET,&RULE 26% )
(PDMS) , cyclomethicone, héexomethyl methicone, polymethyl-

hydrosiloxane (PMHS), c¢yclotetra(methylhydrosiloxane) (D4H), -
diethylpolysiloxane, high molecular weight dimethicone, mixed C;-
Cizp alkyl polysiloxane, phenyl dimethicone, dimethiconol,
pharmaceutically acceptable salts thereof, and mixtures thereof.

One of ordinary skill in the art would appreciate that each of
said polysiloxanes or polysiloxane derivatives can be used either
as a solvent or as a surfactant.

In another preferred embodiment, the surfactant is a
sorbitan fatty acid ester. Particular sorbitan fatty acid esters
useful in the present inventive compositions include polysorbate
60, sorbitan monostearate, and pharmaceutically acceptable salts
thereof. Other specific sorbitan fatty acid esters useful in the
present inventive compositiong include sorbitan laurate, sorbitan
oleate, sorbitan palmitate, sorbitan stearate, sorbitan
trioleate, sorbitan sesquioleate, sorbitan monoigsosteareate,
sorbitan sesqui-isostearate, sorbitan trilaurate, sorbitan

tristearate, sorbitan di-isostearate, sorbitan dicleate, sorbitan
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cep bPe“sa an ures
andcmxxuqre$kmhbre@fthe art mould appreciate t hat each

of d poI xapes or_pol S|onane derivatives can

be d@%l ei th g@ g acggﬁrl SRS 2 38ur FEECEML . Pn ©

,pprﬁﬂuﬂloprefefm&mhhmmbodmpamﬂtldmmeasarfumﬂhﬁﬁ cbﬁtémplated as

blt n fatt ester. Partic rbitan fatty
wiii (h Y B el R hen s AuEhEL P Bt Matfet These
otmmwrtﬂaonantmmlmﬂadpol ysﬁrebﬁa&rﬁ)leGOthééﬁ hiifsded in the CTFA

nonost earate, . an pharmaceut i cal | ptable salts 25
CORBY BT ?fﬂéecile&%ecl?lﬁt&"é’&%rt ﬁ°¥3$ é&ﬁanesF ps Cosmetic
Tusﬁuﬂy iandt Flﬁangﬂrﬁﬁée Ak sbBVEtidry e Iﬁﬁ[TDOZBlfIZ’I FteBitdR reet,

o8 iR LR ol g 20BASack Corhht SRELHS FhreaREs of which

aﬁ@rl’mﬁeﬂﬂf i&&qup@f&@écﬁ byS Qrekmet:aﬂcémnm sost ear eat e,

“sor&%&ggﬂggiggi-isostearate, sorbitan tril aurate,
sor i stearate, sorbitan di-isostearate,

sor iHean the! eadpnlisenbiisan MHaudlBATIHE BSHEE i xture of
J(_RUITE %6% .

liquetie ases, 1t frequently serves the dual role of propellant
and solvent or vehicle for the product concentrate. As the
propellant meets the air, it may immediately evaporate due to the
drop in pressure, leaving the product concentrate as airborne
liquid droplets or dry particles, or it may remain with the
product droplets as a solvent for the product.

The propellants employed in the present inventive
compositions can include, for example, those selected from the
classes of hydrocarbons (e.g. propane, isobutane, n-butane, and
mixtures thereof) or petroleum gases, chlorofluorocarbons
(CFC’s), hydrofluoroalkanes (HFA’s), dimethyl ether, propane-
isobutane, non-soluble compressed gasses (e.g. air, oxygen,

hydrogen, and nitrogen), soluble compressed gasses (e.g. carbon
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usefvmem msede mpae;m@ts,omogprﬁeaﬁﬁbgcss%nwsmmylson to
ef_fllérdt rbea ecsonthea%l acth%d a@iﬁran‘é"a?gk thQ@ %%396 a‘%fe tola%rless,
Fesent i hventi ve subj ect mat These 1
ccslnsn‘la&stsantbow néhudmxiftdtyex avppifd amnhbie, | |193at§enﬁl‘t¢»e moxe
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P S b orol Ry y S pieRRTYy | FEREABEL | O mhese
acﬂmt;ag‘.‘e1533n€ed t éentlhe Sbréenced Nadghinyis Hilegt gnmptﬁ&sed .gas
nt n .ch .
afnspatly el A Ry e A s,
clpmgnﬁ | &mt spsay bhqueét@dlsgassordlalmgxtiﬁr@hafrge, increased

ool GHElA1PE9aTEEs LE SHLQURNt Ly ST IR 0UR (S, ana

Yant* a Vet 967 vERTET & A48 produ
inanserdd aloeenfsal héor pe @ped digmnt lmesslédn’elm rthe tpoopellant
f|mTed i at el éeva e d%e E" the 25 drop in pressure,
Peihd™ FESpPhatt CSHEERPate as airborne i quid

dr odeitds or dry partlcl es, or it my remain with the

prodyct dro lets gs a.sol ent for tthe roduct .

The
prop e?a?icfls enpPoye H iR (RS REEESRE | HShNE coMpositions

e O Iﬂ)lﬂ:&ecahaltnhhudethé odemmmlafetcluom sakeoHedf the
(g Adien.%0 clesses. ol b gcar 00 (5 BOREChar. one
ppeiércd Vg ases, c@dﬁo@ﬁaibm@rz@dmtmma $W0GRGE)e, pH of about 2
eBLghgLL ups ool opes, CIEA Sl oAl TNl (elhet. BLOPaRce v
Tnas/@eacldhy@aagemc]amé nlﬁdmgeﬁémplse),l ubkeoeiairpr asse¢d alpha
9 rsosxei?c’ac(l%s, afgn etogglds, other organic or inorganic acids,
pharmaceutically acceptable salts thereof, and mixtures thereof,
In a preferred embodiment, the acid is an alpha hydroxyacid

of the formula I:

(Ra) (Rp) C(OH) COOH T

or a pharmaceutically acceptable salt, lactone, or solvate
thereof wherein R, and R, are independently selected from the
group consisting of H, F, Cl, Br, and saturated or unsaturated,
isomeric or non-isomeric, straight, branched, or cyclic C;-Cgs
alkyl, aralkyl, or aryl groups, wherein each of R, and Ry, may be

optionally substituted with an OH, SH, CHO, COOH, or alkoxy group
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fcu%gﬁ' af:?ﬁ,e %Jcoesal%nacaa Sggi;&cg aw@hpm&iddca%m 2-

rresent aeroso
hybefaybuicant he qme?seﬁthymnmem@angnfpomztd,oﬁshydroxyhexanow

acg%,orr&%g%d&'ag ﬁeﬁg{] of1Ave Jife desj &Qo,aga; &% tgslgH 2-

t heé 'ons. in pértlcu e aC| use
hyﬁrnxwaonanmldIaeldprzﬁhydroxmde¢ﬁnome agw@oérﬁwdngxyundecan01c

a By N Orglla g’.gi%abiact%% boIHé tq.%o g.#h gy&ggctic

rle y o acids are Sthag ry e SARICS
aciah BH¢BuehydﬂbxyphanymﬂLaptascawiﬁqc3a¢4d—hydq@haphenyl)lactic

h) aci.ds pha ket oaci.ds [ Qrgani
a i SRS na R P IR ARG ee I 28T £ oromandenic
a&hﬁrem#hyawmkymanUBEQS taeddeof3, 44dihgdpbn§mandﬂ11c acid, 3-
od| t he a is a dr ox t
RS TR endifefiplid 3R 2 ARG SNAG Al acia,
méﬁﬁﬁﬂﬁiﬂdld smhélcIammwon&nbOhleoémfdﬁesdﬁ&hhhéceadld, talonlc
wher ei n and re_i ndependent ed fro
o el he & i o Ragr R f G B SEIARHES, AT ‘ifeonic

adhsat svabade aSDAET ia@dor phatnd Gardidat 1yst sadggttable salts
branched, or cyclic Cl1-C25 alkyl, aralkyl, or aryl
tRFtRYs, wherein each of Ra and Rb may be optionally’
substri tat eartdh wire fAdre8HemBoDim&RN, tine atkdxys ganuplpha

ketoacid of the formula II:
(Ra) COCOO (Rp) IT

or a pharmaceutically acceptable salt, ester, or solvate thereof
wherein R, and Ry, are independently selected from the group
consisting of H and saturated or unsaturated, isomeric or non-
isomeric, straight, branched, or cyclic C;-Cys alkyl, aralkyl, or
arvl groups, wherein R, may be optionally substituted with an F,
Cl, Br, I, OH, CHO, COOH, or alkoxy group having 1 to 9 carbon
atoms,

Exemplary alpha ketoacids useful in the present inventive

compositions include, but are not limited to, benzoylformic acid,
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46 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702
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4- hydroxynandellc aC|d 3\ droxyﬂﬁndellc acid, 3-
hydr oxy- 4- met hoxymandel i ¢ acFH III
oft- amﬁi;weaucéum&ahqwa@manoqeagaﬂ JERBROI & %l@até‘l@'{é}eof
acid, ribonic acid, saccharic acid, talonic 20 acid
wherQid} i ¢ acid, tartronic acid, thloglycollc aci d,
t hr gpni<C o @Cld xyl oni ¢ acid, and pharnaceutically
acce tabl e salts thereof. In a further preferred
’ ifekt , OHheoad® i s an al pha ketoacid of the
forrg;slczgll A lsZﬁ 6Ry COCOO (Rb) 11 or a
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t her®ofX Qm@r¥|ﬁrRaOQﬁéoﬁﬁlbYet?h%%péﬂmﬁﬁh¢w ye| fetece 5-7
nERIMR e HLOMR e C NS §h ARl acrg}b%%g»&&%e%gp or a 5-7

unsat ur at ed | soneriCc or non- I|Isoneric stral
neplarste 62 tBFaESE A UBsa bR bk Mot enpaY &G rengzmlaﬁlgﬂln one
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h avi 31 ¢-s1 Ht: 0C53 C éliHb oNHz .atOHrrsCOCEioe oyl &Hy MWEQetm iYdend 2z

apsefdl dornt Bg, present inventive

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

20

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, S, or N. It
is to be noted in this regard that where the acid of formula III
contains an NH; group or nitrogen containing heterocyclic ring,
this acid behaves as an amphoteric or pseudoamphoteric substance.
It is additionally contemplated that the carboxylic acid group on
the acid of formula IITI can be replaced with a phosphoric,

phosphonic, sulfonic, sulfinic, or sulfate group.
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conpositions include, but are not limted to,

benzoylform c acid, 47 SUBSTI TUTE SHEET (RULE 26) WO
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et hyl benzoyl formate, glyoxylic acid, nethyl

2- ket oet hanoat e, 2-ketobutanoic acid, 2-ketopentanoic

aci Bxemolatorsiatfoiat ddied fopmrée oRapt uasfel oth dthe present
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odecanol ¢ acid, pyruvic acid, 5 nmethyl pyruvate,
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arnace y acce salt, ester, or solvate
acuﬁerphénylaWheneer1prqlsnereﬁ ~hydirgxppraHneyr 4nppdroxyproline,
SRE0LC Tl OLa by Qe XA SLrdbe, OBLLONA Yol @k dhreon:
xP81 %%?'f%?ﬁ\@dg' © nﬁ%red saturate o? reenins,
tnmm;aphaatedycasb@@chaknnarupnﬂ phapcepsigat by acceptable
%ﬁguggggg er unsat urated heterocyclic ring, wherein
or nore ring aton(s) of said heterocyclic ring is
'0, Bther Nam@BoEeisc H, o&BpsHHdonhomlmpmmuqu may
2L L BE Ye8RT: £ AL CpROlediO il 08 XoABOSFeRIR co
i-on ¥ aken (o]0} et orma Foer ed
hanﬁlﬁh@t@@sﬁredneﬁfecat@m tnﬂknﬁnaﬂ|tha|qqyp@siai5n§- These
nber ed sat urated_or auratg he [ oC i CqKl]

%H%ﬁea%? % caﬁorénF?%% at o 5? sa¥§£ 1ihfea o,
hdmﬁuyeneynétchbmngysslﬁb Ehomﬂsdﬁlﬂq, damnitthibe, netieduihine,
C:Ii‘egk:llg.:‘ ﬁg?r%m{@ O\Mg.lﬁlgsc tah cﬁfkg%%n%%é;{?%ﬁlh!bﬁutan01c ac:.d
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aéga gggt Jﬁpﬁoggﬂhgp§%ﬂ%%%§cc§éld 2,6-diaminopimelic acid, 2-
amino-3-phenylbutanoic acid, phenylglycine, canavanine, canaline,
4%hydroxyarginine, 4-hydroxyornithine, "homoarginine, 4-
hydroxyhomoarginine, B-lysine, 2,4-diaminobutanoic acid, 2,3-

diaminopropanoic acid, 2-methylserine, 3-phenylserine, betaine,

arginine, histidine, taurine, cysteine sulfinic acid,
glycylhistidine, cocoamphoglycine, cocoamphopropionate,
cocoamphopropylsulphonate, phosphatidyl ethanolamine,

phosphatidyl serine, sphingomyelin, stearamidoethyl diethylamine,
steramidoethyl diethanolamine, stearamidopropyl dimethylamine,
and pharmaceutically acceptable galts thereof.

Further exemplary additional acids useful in the present
inventive compositions to have the desired effect on the pH of
the compositions include, but are not limited to, quinic acid,
isocitric acid, tropic acid, trethocanic acid, 3-chloractic acid,
cerebronic  acid, citramalic  acid, agaricic acid, 2-

hydroxynervonic acid, aleuritic acid, acetylsalicylic acid, boric
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It is additionally contenplated that the carboxylic
acid group on 30 the acid of formula Il can be
wo epacEd2 Wi t h a phosphoric, phosphonic, sulfpPor/ws2004/016733
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V¥ 13 PeSITBEEY f BRYH % HESHHL of» the Preparation of

foamable compositions are further contemplated as within the
scope of the present inventive subject matter.

The acid included in the present inventive compositions is
selected to maintain a suitable pH of the composition of about 2
to about 10. The optimal pH of the composition, and the acid and
amount of same used to maintain this optimal pH, will vary
depending on the particular active therapeutic agent contained in
the composition. This optimal pH for each specific active agent,
as well as the selection of the optimal type and quantity of acid

to achieve this optimal pH, are contemplated as within the scope
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esent I'n the present Thventive nposi t

ifgwslizsitd, Knawhohe, aopees¢@r01cwxﬂlnnrm wkaléahn therart as
' rganic r I norg k I .

sllodbidl) 2RO e PR s oot el (R pgeant

pHfimalreupiesk mrepﬁveniwnse megnppsidriadily flsrtshéreaneiuudaf @me or
e SIS 9.9 of acetl acl acetyls |c l.ic

mér e%%q'ga%?ac J'Seﬂasco%ll clacid alq:s’parthc 32}? oic”acid,

s¢mmmznlc aci dachdri c aC|dmethyIerabenaC|d C|tpnapya@aﬁaben,

forn1c Cld t hanesul.f oni ¢ _aci d, ri aci
S S REE B g??%ﬁ%ﬁéﬁf glﬁcﬁﬁlc g%ﬂgﬁ glu?%?% - acpgeonol,
pﬂéhqﬁxanhmaplglymmM|hydantd;nglyﬂ@limndazui;dghyleuﬁea These

uric cid drochl oric acid cti
pre eﬁvar{zi‘(%féa 0 i % a%? >SNt AN PRCRRTE . hﬁa%&ela&b"‘%m and
pmdnzutéazulfmm Ca]a«mtd OnOS| toacalshut not5%)u5yaa«redght of the

oxallc aci i d pel nic acid, p hor| acid,
oot DR PR’ on PEORPE Legitlbhed ¢ optional
1ﬁgﬁéﬁ1eﬂtscmayclﬁxnuﬁn(thlaubﬁufsCaﬁanviscbaﬁtﬁrmédiﬂﬂe&s such

col.c aci.d, thiosuylfuric acid, ég §%¥Iem

2 PR e BE° Ao T i o e e Esy alcohols

(Hex | wed catriyl0a BEblits], ) ,dekidy adi MleBo:I':TtEEF L@bdiafndsulfate, ethyl
i xtures thereof. O he cids co knomn s ysef ul
oL I RS i e 18 G SO COERAbE A [ omarg Soents
sieh tdheran@omfeﬁpé at et T Pthépes henaisc @ﬂ:@dﬁ)ﬁlﬁé’le(bleachlng)
$ sent %nveqﬁJve subj ect tter.. The acid |ncluded in

FESpPUSBrRS ITNERPPY SLEHHEST (ROTROTRES SR}t 8BS RPrsulfate

salpds)t ablir arsdiidiabl agqtt Osutheas ARRO%hE be1y,@f1 28881t ped fumes ;
to abaut 10. The 99t|ﬂ&| pH of the conposition, and

m?sr%t%z&rgnd emollients; plasticizers; stablllzers, skin
penetrating agents; and chelating agents such as disodium EDTA

The present inventive pharmaceutical compositions may also
be packaged in a container suitable for storage and delivery of
said composition.

Methods of Treatment

The present inventive subject matter further relates to a
method for treating a disease, disorder, or condition in a mammal
in need thereof, comprising administering to said mammal an
effective amount of a foamable pharmaceutical composition, said

composition comprising:
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30 anount of sanme used to maintain this optiml pH,
wi Il vary depending on the particular active

W0 b@rapsoti ¢ agent contained in the conpositipor/USINs016733

optimal pH for each specific active agent, as well as
the selection of the optinmal type and quantity of acid
to ddhi esr ehfectoptd mEoupH, cfirena om awpkatelivs thierapautic

1 3508 OIS ELAUGID N o e

avaidsdelre . t ort dobetfs dhaikaafy skill in the art.

Addi t.i.qnal ' addi i .0, t L Ve,
herdidut SORRUTE TrelvieR o kB BB o

the pharnateuai salvereparapporsiaf sdedtadeniran thmygroup
addi tionally. [ non i al [ I _

i ngr edi e%f’ Islgﬁ%giv\?gt%ga‘%%g%é'on&)ﬁg%%{]ljh%@r%%]ﬁ%%?ﬁ taheC1 Cs
art as slufdbkékfdr oz tapnchedf adkylFelceRkahpl en thematic

I nst ant h ceutical preparat.j L onal |
furt her FES%%@' oanﬁe e%r%efooﬁoge%]}rbg}%rl\r}gtgf\%ét%% Propylene
known i ncthbomsite, such agléeezoi ¢ ackethylewms bi ¢ achlleride,
met hyl par.abe r opy.l par aben, . .
et hyl enegfiggﬁﬁﬁ% ael?ér)%lé’gét ipcﬁgglléofﬁbﬁ) , d%%%%/)fl ether, and
al cohol , mighenex ydidrandl;, aBDVDM hydant oi n, and
i m dazol i, dinyl urea. These reservative V. _be
pr esent i(g’) a%oﬁlﬁfgaﬂbarimo cé)glggf; l%/grén%e]l%cscﬁ?éf%lgﬁlbwe group
from aboubnBifbint® abbuta 0 pb¥ybyyeehghinef Advey ether, a
phar maceutical c 0Si ti QO her_additi gnal pptiona

[

o odt P RRYS TREIHI SOREYRPErS A airScbetty & Sulfated

nodi fi er $astugh acisl dsetbadidrdy de &f phdsphgtedaifatty acid
fatty aci fatt

d al cohol. s i.e. cetearyl | cohol )
Lot e SRRt d o STt r e iES el Rt Eant e o, arbhoteric
hydL oxyetshylfa?e&ﬂrl]w,l ose, rﬂﬁﬂi@ﬁligonpbl?]miéi:ri I’i%rageﬁ&ﬁt, a
such as any of the FD&C or D& es: hair oxidizi ] )
bl eacni A Lot e e RO L A b Jomrabeut dtivative
per bor at Su&ﬂh&ﬁar;]ta,nd _aﬁrls,talfilqohetiaal tas?idéai rsiefthttamg, a
agents SucC as_the t (0] col at es; rrtunes, .
et ot peluEtiedine MRS UED 8 & BB AT Bty acid ester,

skin 25 phaehseéhiiraA08ent Ssacaiptaphel atddigsagethersdiGh and
as di sodi ym EDTA The present inventive pharnaceuti cal
conposi t POKEURES H15°%e packaged in a contai ner

sui t@hlie &opr&pOr Bge: angadel i very of said
Cowq%g}tléglacid in an amount to affect the composition’s pH
selected from the group consisting of:

{a) acetylsalicyclic 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 acid, thiosulfuric aciq,
undecylenic acid, ethanolamine, and a pharmaceutically

acceptable salt, ester, or solvate thereof;

(b) an alpha hydroxyacid of formula I:
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Met hods of Treatnent 30 The present inventive subject
matter further relates to a nethod for treating a

wac@easesp2 di sorder, or condition in a manmal POT/NSEO4/016733

thereof, conprising adm nistering to said mammal an
effective anount of a foanabl e pharmaceuti cal
conposition, said congBs) (R,00(OBNPOOISI Ng: 51 I
SUBSTI TUTE SHEET RULEtZGA WO 2004/éq%g02 Jactone. o
PCT/ US2084/ 61 SERTEARBEY c2PFRREIBUNT b ona ey oF
nor e act sv@vhter apetdo i wlagesits Ry gpldaRgaeeet iicdebgndently
acceptabl e_free. bases, ,salts esters,.or solyates

t her eof ; SF%Fft%dfgﬁ%bﬁ}ée ﬁoluyercfnﬁ}g{:éﬂ?v\ﬂ?cﬁ' F) c1, e,
conpri seand5 fagusatsal vert casposrited, selsetieedcfrom non-

t he group consisting.of water ol atil e _propel | ant
 c1 o RppiPEEey IR, ahERaGRaT Ryt s Cragrs ALkl
ar Omilt [ Carah.k’@gplor alryat lbﬂ.‘)upé, avl'fée’éh I Bht @é%l?;l&'fﬂ Ratanee Ry, may
propyl en carbonate, x n t ene chloride, 1

Bt ol hoxBfte QPBESPBEt S TRAEhrs Sk EingR BHine sh- afdo, CoOR
n1rture39$bapeog; and (b) a syrfactan¥ conposi tion

sel ecte romthe groyp. consisti of a
ponoxyeﬂﬁQleﬁ%‘?EngﬂﬁFﬂéF}gaQEpgg?ﬁ%ﬁegﬁy!ene fatty
ester, a fatty acid, a(gydadoedrlp fatty acid 1z
surfactant, a phosphated, fatty acid surfactant, a

sul f osucCFnat e REGFPaCEAMCA LY aAPRIRERT S SdatFactspier. or

a non-i ORbEvROL OXAEREC S Wike¥d3NR, &ndGY)- 228l Gndependently
mer oxapol surfactant, a petrol eumderivative
sur f act afeleghed) frmithe dRPiR RRFiadiadt of f Anpd saturated

pol ysi | oxanendakih¥atédye, i Sorkafill tah Aattisaehdceskebaight,
pharmaceutically acceptable salts thereof, and

m xt ur es PERBFBBAE .  PFi iCVCAipr dpefisartikvand FHadkvdn £5 daryl
in an ameBtipt0 WdReh hb%nﬁ?fﬂé)%ipttﬁeﬂém}g)%u%tituted with
selected fromthe group consisting of: (a .
acetyl saPPcPel b & dl. aQborBitc SOPH, Yorilkone| grovp having
carboni c jagbdg ELFHAEL s@6hd; et hanesul fonic acid,

(d) an acid of formula III:

NANEVG
VAR

or a pharmaceutically acceptable s=alt, ester, 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 together to form a 5-7
membered saturated or umsaturated 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;
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fumaric acid, glycerophosphoric acid, hippuric acid,

hydrochl oric acid, maleic acid, nethanesulfonic acid,
w@0ooaitbs7ous aci d, oxalic acid, phosphoric aci dpCT/US2004/016733

saccharin, sorbic acid, sulfuric acid, thiosulfuric

acid, wundecylenic acid, ethanolamne, and a

phar macettisd, | ¢H; a®epte®i e oxalft, exewdedorhalp | god 2 are

t her eof ; ?@Tgk{pha hydroxyacid of formula I: 52
SUBSTI T RULE 26) WO 2004/ 105702

PCT/ US206%/ 0 #6733 atRa)pYiRDRCLOHFTGEH tiogekhar to form a 5-7

phar maceyt | I erd n v
t her eof %ﬁgelér?/ %%Q%E% %Zﬁﬁ}a&é%gﬁggntgﬁ/ﬁcgéﬁ g%t g%ﬁg °or
f r om t heagbelpnerdresicst isaguobtefl fr @hsat®ratedghgterocyclic

sat ur at ed, un cat e ' iC.or . - ' .
straight?l%$hng§%%%£§r<%V%:ﬁ%ngéé%%ngﬁggla&&ggg{L%F, said

or aryl Yevempssydadtier gingedslD ofS':Rorabtid Rdmay be

optional |y, subst.i tute ' an OH, SH, CHO COH
group; 16¥tc)m§¥$9§%%hgh§%%%%bid of formula I'l: (Ra)
COCOBe( Rpyebénor phegpmaceatéodl catdypecicdpnsbl endal £pamable

ster, or _solvate thereof ei and r .
de?elﬁggﬁgndseﬁﬁ/ms sg?réc?’eed F?%‘?\nhg?e EF%{%% %on‘g?%%li ﬁ’&réftﬁ of
denthtabytabtbddifearesynsdtardées, osomerdicions in a mammal,

non-i meric, straight, branched £ _cycli Cl-C25
oL PO et (S i ing ThAE Gy, Lo Battisfe of such
dioftaseral inclsidlest iduit edren e Atmited foBr eckem&H, iGE&ptile

COOH, or al kaxy graup _having. 1 to 9 carbon.atons: 20, .
AT eArPAR tROF { O BrF oo e (At Oy Gprpacitis
hdddetiformis, contact dermatitis, seborrheic dermatitis,
neurodermatitis, pruritis, fungal diseases, and intertrigo.

For example, 1if corticosteroids, particularly ester
compounds, are used in the present inventive compositions, these
compositions are effective in the treatment of skin diseases such
as eczema, infantile eczema, atopic dermatitis, dermatitis
herpetiformis, contact dermatitis, seborrheic dermatitis,
neurodermatitis, psoriasis, pruritis, and intertrigo in humans.

Similarly, if antifungal agepts are used in the present
inventive compositions, these compositions are effective in the
treatment of fungal diseases, including dermatophyte infections
such as tinea corporis, tinea pedis, tinea unguium, tinea
capitis, tinea cruris, and tinea barbae; and yeast infections
such as candidiasis and tinea versicolor. Other fungal diseases
are further contemplated as within the scope of the present
inventive subject matter.

In a particularly preferred embodiment, the disease treated
by the present inventive composition is eczema.

The treatment of other dermatological diseases known in the

art as effectively treated with a topical composition is further
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or a pharmaceutically acceptable salt, ester, or
sol vate thereof, wherein nis 0-6; 25 Xis H OH or
wolkig/10azh Y is Hor OH or X and Y are opti opel/Ug2004/016733
taken together to forma 5-7 nenbered saturated or
unsat urated carbocyclic ring or a 5-7 nmenbered
corttanrdia¢ddoas wishtior dteddepeerdetitd ipredént | nyenitiee esubject
m%ggifr nore ring atom(s) of said heterocyclic ring is
, S, or N, 53 SUBSTI TUTE SHEET (RULE 26) WD
200471 05780 REE US20@4£016333 efbodingntCH3, s@Hd CO@damable
.Q\i-d f .Y a : . th. or._Y
ooty Blnbo oY AdRERLeDoled RabiBi P ro mucosal
epErtisElied saell atédsees upSatilreat moutar besycl nesail ngassages,
8.2 1, Bhere a ed aqr urated _heterocycl
V%?}Eﬁ’ %reln’o%g§6%£%%%é r?ﬁﬁﬁg%%n(gﬁeogaggFg 38Y8xal and
néed Br obtyshes mawngbe ssi@ch Sciggudd t@rahsedyeni Xxbuaksand nasal
t hereaf. Th resent, pharmaceytical coppositions. an
P S L G P GO SHCCERetcRIC T THRd FyoPPRi o fects.
w delwaceetyimf indeamedsol agdcdordi skeadese f ey, dedBygs are
. Oor _conditions_.in a namral speci al | i seas .
R g R | T G e = BB oBs mhFtblicn. SPbEmbes drug
ef fed i enaybutl sar eenalt | afidre tHeo vagdnabn, utraiiardli,l @r rectal
eczema,, psoriasis, scalp psoyriasis, atopic dermatitis,
a%%rlrrcfargtaffjtc%%s Ol% re‘fgﬁetcl%feor?‘r‘?sf’d;’%%mté’ﬁn 0%1? ks ¢ U9 from the
msehoy renlsraisyanedt ttlsese Neideader NAkrésSl Poatd tésn be used.
ases, and int rtr'%p. For exanple, if
e

. fungal di
LR ATS: 4B SPEFTT I I SeSPBP BMAR A thitte Smployed
fosedréaimd he phesastosdlv epddRere OPRASiIhisORS, Re%€er device
f%ﬂ;%;si.t'ogs are effective in the treatnment of skin

JEEBs HRAM - 2N TBEGETRE dSVRARL P SWEAREE, Phaespt dn the
vapirmaiihkrs, tiielcoatehts diRrBeEi 404 Ml casOit @lough activation

ermatitis, seborrheic dermatitis, neurodermatitis,

°€s%r? UPEST pr u PR3 Bhvd RTRRAENIGESI REhyrekEral or rectal
f&m8 | @ge Yinddrtaiki FuRgahe ageBiSned€idiSF ithel #8am into the

resent
uPetehrar}L or anal canal, respectively.
Methods of Production

The present inventive subject matter further relates to a
method of making a foamable pharmaceutical composition,
comprising the steps of:

(A) admixing an effective amount 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 volatile propellant,

a C1-C¢ fluid alkyl or branched alkyl alcohol, an

aromatic alcohol, an ether of a sorbitol
derivative, propylene carbonate, xylene,
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I nventive conpositions, these conpositions are
effective in the 25 treatnent of fungal diseases,

w0 pa4uaci7oy der mat ophyte infections such as tiPeBUS2004/016733

corporis, tinea pedis, tinea unguium tinea capitis,

Linea cruris, and tinea barbae; and yeast infections

such as candi dxie&ﬁirSemd ti neahversagol or. Cebry1Hasagaldiol,
di seases are_f rth conte s within the scope

of the pr esempol'ﬂ S've A&Hﬁ%gg nBHEET. 13P% mixtures
particularly mheiebfeobmbodl ment, the di sease treated

by the present, inventiv 0 03|t|on | S ecze

treatment of éPherad%‘l“ﬁ%Cgﬁ ERrPgPL iR ss ?Q%Wq from the
the art as efgﬁ:eﬁpi vednsilstéaedod th pollgpkgathylene fatty
conposition is t her 4 SUBSTI TUTE HEET (RULE 26)

WO 2004/ 10570?“5%‘?1 U2 B194X 689 3V enm Eaiptar BRtSE 3 fatty
wi thin the scapgdpf at heupEesedt Aateontdyves Sléb.lr@ﬁ&tant, a
matter. In ano her C{erred enbodi nent, said foamabl e

phar maceut i caP i on T dmi nRSERr ed THHACHAR a

t o nucosal 55&9Eb£ﬁﬁdﬁﬂat@e|| dursse@anef thenmutdhphoteric
ear, nasal passa vagl na, ur et hr a, or rectum

Al t hough t he FHFg%?tadft'oraa|n°éh&°nhssale§%€t}éssq¥eﬁM§ént, a

such tissues hBRABEIMES meHolapand BasdhcrRftEparat ';%%oleum
may al so be absorbed and produce system c effects.

certain instafEESVANYS or SHHE2FtETF ect an dﬁ@l@@h@‘ﬁec 1@mlne

i nserted intostheasagitnaa g&f&ﬂl%xa% ASCA Sy ST &01%3 tan
drug effects _nmay also result after the vaginal,

urethral, or EBEFWI 2cAfpl9stam orPlArmnasysidasly o acceptable
absor pt i 0N of ehhies dinuooE) Mo MEALS cHBEBERNI O "

t hese S|tes Aer osol foans can be used

i nt r avagi‘ddl §7i "ﬁCJéisslé’ntaPaFlW?thhet%aﬁﬁeﬁﬁnhb? enmdsdtion’ s
enpl oyed phb sbOEc E& @ ¥om ThE e%@g%r&%@ﬂs gentai ns

an inserter device filled with Toam The inserter

device is cont@ht qtadealiavehic amigh nasahepic tamid, boric
contents thergefgar@ieheassdi hrfgigr{lcagt:iaaté%ne%ful?onic
plunger. Simlarly, preparations of urethral or recta
foams use i ns@fidrs Fumaznike peddent alyesrathosipbordam acid,
into the 20 preflwal L5 AnalyLYBhoriESPESHIV

Met hods of Pr odﬁ%tllon Thle pr eysent |ﬁ\];ent ?gg&suﬁgye%c acid,
matt er furt hefetkangsad fpgig acid, nitrous acid, oxallc 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) (Rp) C (OH) COOH I
or a pharmaceutically acceptable salt, lactone,
or solvate thereof wherein R, and R, are
independently selected from the group consisting
of H, F, Cl, Br, and saturated or unsaturated,
isomeric or non-isomeric, straight, branched, or

cyclic C;-Czs alkyl, aralkyl, or aryl groups,
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met hod of maki ng a foamabl e pharmaceuti cal
conposition, conprising the steps of: 25 (A) adm xi ng

wa@nooafibsot i ve anount of one or nore active theCBPS2DH/C16733

agents or pharnmaceutically acceptable free bases,

salts, esters, or solvates thereof and a

phar maceut i caWhyr%tirceptiabl efcaRs i endcdtyprmiasi nge (cbtimnally

foamabl e de||¥ fhy f@ﬁg éc ncggpﬁhﬁe%3030Cé8ﬁ Skoup

sol vent conp05|t|on Sel ecte fomthe ' gro d
consi sting of (aat ean @iphalaatbQdecmﬁﬂﬂqnmula arcl- Co

fluid al kyl or branched al k &?& aromat i

al cohol, an ether of a sor bl)(%%))% at | ve, pr opyIcIeIne
carbonate, xybene, ph&iiaSEBSICELMEEéﬁﬁaﬁta@RQLEaﬂﬁ) aMber, or
2004/105702 PCT4 LIS2004/, t hyl.ene ghl ori de,

et hyl hexanedi %ﬁ pol yéclpl%'%égﬁes%oe% Sthyl thef18 afep  are
m xtures theisdé¢peratuht(ly) salsatédclramt tcberrpnsmps icwhsisting

selected fro h o] onsistin

polyoxyethylg%é ﬁa??? s%#ﬁrgtaé %%I%%%é%%ﬁ?%eghelfg??§lc or
ester, a fattyonatscut\eracsustmmhtf abtynetdd or cyclic C3-Cas
surfactant S fatty acid _surfactan

sul f osucci nat %ﬂhﬂf %c L 9 SFSHoPEPTRS 1 ¢ Hein®, may be

surfactant, aopoiensdiiyc spbbbxamdsmﬁrﬁ}aahaﬂt Ch, Br, I, OH,
non-i oni ¢ ner O rfact t etr eum
81>-§ p , ogn gﬁlogﬁag{:)%u%%%vglng 1 to 9 carbon

derivative' sUf
surfact ant, aapmhg/sl I oxane der| vative, a sorbitan

fatty acid es har caII acceptable 15

salts thereoft(g; d—’Prtnaftl r8 ‘é% CIgtnd (ii) an acid

in an anount to affect the co ition's PH sel ected
;3

fromthe group consisting of: (a) a%etyl licyclic
acid, ascorbic acid, boric 2 (¢ acid,
form c acid, ethanesulfonlc fu C aC|d
glycerophosphorlc aci d, hippur\ E ﬂcxd hy rochl ori ¢
acid, maleic acid,

or a pharmaceutically acceptable salt, ester, or

ITI

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 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,
S, or N;

Z is H, CH;, 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 unsaturated

carbocyclic ring or a 5-7 membered saturated or
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met hanesul fonic acid, nitrous acid, oxalic acid,

phosphoric acid, saccharin, sorbic acid, sulfuric
wa@eeod/1037b2 osul furic acid, undecyl enic acid, 25PCT/US2004/016733

et hanol am ne, and a pharmaceutical |y acceptable salt,

ester, or solvate thereof; (b) an al pha hydroxyap]d of

formula I: (RapSéEMQ£x@&0EEIkt¢cyQﬂﬁq1xﬂnU{me£¢enalbye or

accept abl e sa I , vate thereoq . .

Aheroi n Ra and’Es SHd Mron(P OF S B By ring 10 .

group consi stisngorof; Hnd-, C, Br, and saturated or

unsaturated, ,L$O [ -isomeric, straight,

branched, or (%icﬁﬁ%k%ﬂg%bgggfﬁéff %?%Ikyl, or ary

groups) p&EkKBUBETIFAIE SHERTd Rih Ea2@on¥®iR604/105402e for

04/ erein each of. Ra and Rb may be

Sgg%r%‘%%a {/‘d%ég%é“?h#‘eé i tcﬁmﬁﬁstﬁﬂmsu CHO, COOH

gr ouphe ( Qommosakpbas ketadei harforfidngul ol Ithis method are

- |l or har maceuti cal | ) ceptable
pégﬁ%,a e% erBB) S s%gl\:/%?%ft ﬁ8?$8? %‘i}’gf“ei %u%aa%gﬁd I%éBr arépical
abptependent | y s@keotéithdlyom t beidr oppodasisiat i ngetiwda H can

d_sat urated or. unsaturated, isoneric or \
2RIy, Somstian The TRF i SR ePoP T (S ne Fhe seopsainer
wathkyh, pabpekydnt osuittatl egraalpst fatel=@irdsBa @YiP8ry of the
0 tioqgjkyfsubsg'tute with an F, d, Br, I, OH CHO
Cfﬁfﬁfld¥)aI§8§y %?dﬁﬁl ®fg 1 to 9 carbon atons; (d)
an athel effdarimenaskl lof dhdd predert | phar@dtdcbBtYch1 Xaerosol
a ph rnaceuticallgigcpe table salt, ester, or

111 r, , .
fgro'xp%%)telwer ?ﬁe,nd\ﬁhe?réi Ac ving the proper combination of

formulation, container, and valve assembly.

The Container

The instant foamable pharmaceutical compositions are
preferably packaged in a container as an aerosol. The
compositions may be packaged in the container using either a
single—step or a multiple-step filling process commonly known to
those of ordinary skill in the art.

The container must be selected to provide the aerosol
formulation with a long shelf life. Accordingly, the container
mﬁst be chemically inert with respect to the composition
contained therein so as not to interfere with the stability of
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 resistant to physical or
chemical changes to the product contained therein that may, for
example, form particles clogging the orifice. This 1is
particularly important as the present compositions contain a
surfactant and an acid, two components known to increase the

potential for corrosion.
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nis 0-6; Xis H OH or NH2, 20 each Yis Hor OH,
or X and Y are optionally taken together to form a
w6 2004mesThEr ed saturated or unsaturated car bocpCt/us2004/016733
ring or a 5-7 nenbered saturated or unsaturated
het erocyclic ring, wherein one or 25 nore ring aton(s)
of sehal helecrwicyclof K nguitaifle &Gntfin¥r Zfdus Hhe CH®rosol

cpm I ravi ded. t ha nd Zaren bot h
Or % S ?Elarg1 op SI o%%afthC ttl ;[& 89&"‘?10&11 §°Porfithods,
c&ﬁpaa::blhngmmﬁihedosmlﬂtaiom compmrma:tsurabfmty to sustain the

ere sa rate qQr
pcar boc‘%/_cl i.C _?_ O%QU%E 285: OO I N desn.gn and
a@iﬂﬁéﬁ@%ﬁéﬁ?% tins aparat ed h;e;bermm&hbeutéﬁg, and cost.

t f sa heterccllc
SPTATes cfRfaflers B 40 HaR) 871 Mo sedihls o otecednas biminun,

gld)s padeaging eainddtuxesr ehétect. comhal«ftﬁ{tﬁuﬂet:ablh@yfﬂfrther

eStJﬁ%}gge anggdﬁ%%e\éer%%toercutislﬁrgedtcgoonp?%g:-r:?{?lﬁbd;gse for example,

sqd.Biner aﬁlt;tan:e arscﬁ:'enmsobedasage,l f mghﬁlat&g—%&{ﬂobenzoate,
applica Accor di ng y, said production_,

m?ré}hg'dmca 319’ i o E¥P ¥ npr i EPPRE i ther SPRfm n-

laﬁxird}ﬂ&fag:ldasglhhﬁeﬁo@h@hﬁﬁﬁ.c Widdba, Preperliant sebd@ldfs, to

t ffect r os dellve of the conposition from
SRIRPGSort ST nET IS TER SOFPRERBLLL Y PheSpfesbRpaling. Any

otﬂ&&f nkaewhi Qiklroael. O&ﬁﬂntaflﬁémal' HdONSroeRaNde OBoatings are
tH_ltew t he g?/‘%ff conmbi nation of 15 formul ati on,
teHRY e 2S§EHBI y1 TS G&9PEFmer The
i Nt doammbbe RAAr FBRESUELGHSY i SOMRRS Idd WAl &mpartments
ref er.abl ackaged in a container as an aerosol. The
‘g'aw&c%  SHe TR b e PRISAGadT fOt Re BeEeR iRt iudiongeparate
p&ttiels &hat are physically separated until dispensed from the
container through the valve assembly.

Known methods for filling aerosol containers with foamable -
compositions include processes known as cold fill, under the cup,
and pressure fill (through the wvalve). Such methods for f£illing
an aerosol container are well known to those of ordinary skill in

the art and may be found in The Aerosol Handbook (Wayne E.

Dorland, Caldwell, NJ) and the Handbook of Aerosol Technology,

(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 must be cooled to temperatures of -30° to -40°F.
The chilled product concentrate is quantitatively metered into an
equally cold aerosol container, then the cold, liquefied gas is
added. When sufficient propellant has been added, the valve
assembly is placed on the container.

In the under the cap filling method, a filling head that

forms a tight seal on the container shoulder is utilized. The
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20 single-step or a multiple-step filling process
comonly known to those of ordinary skill in the art.
wqab@4a0sT0Ri ner nust be selected to provi de t hePe@EUSB04/016733
formulation with a long shelf life. Accordingly, the
contai ner mnust be chemcally inert with respect to
fitlhengonpaditdldis 25 cmitvai above Hireeicnnsoines wbile propellant
interfere with_t LI t Jormulatio ‘
ot e PR cp 11T e gab, B, el B Bhe Mhainer.
Fur tizerchet beesomtaifidd ingsinetisod apdisl @rofluct concentrate is
wi t hst andi the essur.e requir.ed_by e uct .
qﬁﬁﬁﬁfﬁéilv82?r82?%£-r%%i% an %%gﬁﬁmﬁgsﬁhgevggggsﬁgﬁ mbly is
plhivsi oal the 36nthigmwrcabndhahgekiduefilke produaider pressure,
. contained therein.that my,. for, ex I or m
i GPR RS CEPORE ] NeIUe, Predlinty S, SoRePtienn afFyosure
£ 1mpiad dit vasdt her preeste phatnapesti¢adnsezonddsn a
surR? tant and an acid, two conponents known to
inc#ééégléﬁégm%ggential for corrosion. 58 SUBSTI TUTE
SHEEheg RElfc 269n WOE2004 1658702 REBWB2004/01633eriia . the
selection_of, a suitable caontainer,for, t aer Qs
chroIcn PE b AsRar oL i S8 i L MepdaEa, Fam at the
deeifetlateGoapal i hi ldhey caktbhof atdtdaid ealeesponerih®, proper
ability to sustain the _pressure.intended._for the .
SEPEUGE, PR | SPEgE e i datt oAHD. SPRRCIKGPREL ispibute

t®cHNEopar &£ aGfhet BeodBitlftacher &fiittadd COstpartddhlab) @erosol

contai hers may be_made of, for ex | e, steel,
ESPRTHIRS URhcal1E Heyseh SRramdiimeter GRlaberyngpout to

pEAM I 118 SAdMBEYeli bRCthe CAPARY OREr €HedDMthePAIICG! a¥Sembly
coatings such as, for exaggl E‘% sodium nj trate,. sodium
e

PHEHSGalBe 2FFRSTURPPRIANTOBeRD doft &CLE05Fbr31BI g, container

e2cwet Ryila RUhyneYbus BEREXRkvI0B, asadindPeRed dose.
| aur gyl sar cosi hate, phenaolic, epox or vinyl

coatTHRy@atezialhmsede iPhEne Shamntactbre ke BT ypesembly

mS&f € JeangdhéRg. 'tofl¥dsOtdle keewBoderRsahl60nbat Nt pass
and protective coatings are further conterr%I at ed as,

thed e queht-ni sAPhr BBe 132 fREi 2 bht Ehdkr ARy gl stped in the

nERTRLd 88 d WE OEhdDGEr CONPATEIRAL SarPer Bkt i1dsthe, rubber,
final conposjtion to be broken up into separate

abgpitBhs tFRtnlese FHhpSilcaldd? SeberHissd RGO tdi spERR efsual
abfosel hea168ntakegkiy hheugibrdeewal e asserBhYowing parts:

actuator, stem, gasket, spring, mounting cup, housing, and dip
tube. Valves may also bé employed that permit emission of
product while the container is upright or inverted. All types of
valve assemblies known to those of oxrdinary skill in the art,
including spray valves, sliding gasket valves, deflecting gasket
valves, and tilt action valves, are contemplated as capable of
delivering the present inventive compositions.

Metering valves are designed to deliver specific quantities
of a product each time the valve is actuated. Meter valves are
usually employed when the formulation is a potent medication or

in other instances where a precise dosing is desired. In metered
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Known nethods for filling aerosol containers with
foamabl e 20 conpositions include processes known as

wa@obod/165702 , under the cup, and pressure fill P¢huszghoi16733
the valve). Such nethods for filling an aeroso
contai ner are well known to those of ordinary skill in

valive gystemfd AByaWel Hegdvahverir@amerh eI HatgBobke amount of

| oh
0 Bjscftyands Saliteids N capdelnp benohagiichs.

bot Fhef vakTe Hases ilricmspoﬁvéttél&rb9cc<?r@r@aéﬁcénu%it‘iﬁwbr“fént to
£l k% Idféltl%r?m b i 1{ndg pELbSt: bohbehbBydr OlYshable

concentrate and propel | ant nust be cooled to
phamsaestiral QﬁmPQ§GtPQnSAOF The chilled product

concentrate is quanybtgabayahy pElieeey i Nnto an 30
equal |y col d aerosof—contatner, then the cold,

| | quisl sdegast | IAVenRidae. SWRAACS MRt s usibeEckPaRtes to a
ndlAS P EeNsedded i ng e Aak4e1e Mbﬁut&a %%Boé’f‘tid?ﬁ from a

container. In the under the cap filling nethod
cdritidiney Io:eaarmmg grsrvisliagt pghexeehlinsh ﬁqﬁfé?ecsﬁparﬁ*éeﬁd by

T T
S0 55 S S BT SUEET b ion
sdnial @amh@leaplv@rmwélphé e@mcasnrréronvxﬁprﬂérp%rpﬂs# | ant

undef Pr.6S aeect 8 2ddedluBhe! B SRRDI NG L herapeutic

cont al ner € pressure I Ng net e pro
CoNncarsntat ©ri @haqmaneiltmalﬂed ywqrentedlen frhe bases, salts,

cont%hﬂg;, Lheg %iyaqg .is 5 placed on the

contalner and I que |ed gas under pressure, is
nmet efigd hhfoaghblduﬁehaweeys$zwm¢mnwhﬁphecomnré$m@r

Pr essure II|n S

aerosols(avalve %égéﬁg gg?%8£¥%%§¥lon 6¥E£ﬁe va the group
assenblycbssistpaynwf waher, dOvekptdiacwaﬁelH&at, a C1-Cg
ContentSFQf Ehelg§ﬂ Eﬂ%ngﬁgarggﬁ%? €an Fﬁomatlc

desi red i At hE °Case o va Ves
t he propedcohaburdn ertheégsef Acswriditug y],ernhetmaé,vevropylene
assenbly nu S contribute -to the for f e prod

to be en1€F gty partlcHFene’aerosonEQY%%£1valvegg&orlde'
typlcallpthQWBexaﬂ@&gﬁ.dmaﬂwmeaodeheserglmgumyltetnér, and
perm t the eliv ﬁ¥ he_f.oam Further, the valve

assenbly p fts I@“ﬁérgggl conp03|t|on to be

rel eased (fononat fer Bordamitnepmpes  thism \wed econdli frmushe group

del i very %Bsggt%m§Etgged dos %yoxyethylene 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 amine surfactant, a
polysiloxane derivative, a sorbitan fatty acid ester,
pharmaceutically acceptable salts thereof, and
mixtures thereof; and

(iii) an acid in an amount to affect the composition’s pH
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The materials used in the manufacture of the valve
assenbly nust be inert towards the aerosol

wo ovoaubzv2 ons t hat pass 20 therethrough. AnDNBCT/NE2004/016733

materials that can be used in the manufacture of the
various valve parts are plastic, rubber, alum num
st afrlestedtfem thed IRPWR (PR IttéPEoPE : The usual
aerosol yaj ve, 23388l Yoid1 conRegedagiothe hold oWadc acid,
parts: actuator, stem gasket, spring, nmounting cup
housi ng, carkPri 25ifubefommic egchty a@@@w%ﬁ?ﬁ%yedamd
that pergmha S0 S5 gflycgge?mépmllce ddie, Cﬁ%ﬁhf‘;@é acid,
is upright or inverte es of valve assenblies
known t ohyfeedhlstrisr arhdr W%l@ﬂlq gicidy heegpgnesulfonic acid,
| ncludi ng; éfgﬁgldéﬁhveéxafid @b@g g?ﬁ&éﬁhd%@hvgéld, saccharin,
defl ecting gasket valves, t action valves, are
cont enpl ae¥bias %%%bl eS@ffurE@ déql%rl r‘i&lf)ﬁélﬁ‘#@s%ntamd
| nventi Ve, S0AQsliLl 908a, MalikbgnyAl v ShakCosifnatically
to deliver specn‘llc quantities of a prod uc? each tine
t he val vecteptaltlgatsedt, Meseer v iy eolapee tRerads,
enpl oyed aheny ha ! AYhAbLoled P & ROLARI 4 TpdI cation
in other 1 nstances ere a precise dosing is

deS| red. In metered GORSUBSTETUTE®HEET (RULE 26) TWO
2004/ 105702 P 7 ystens, a

uxili ar;z/gvg] &g#ﬁéggﬂé@%%b a?(\égéltytﬁabﬁarmunt offaCtone' or
mat eri al sdi-gatar gle@lret;yﬁ whenganofRai teedc fpaeirey imdependently
di mensi on T SS ﬁrgg e
accomodires %%&gt ]?o re}teh%t faglﬁﬁtgg%lydé’?i%’er@’ o?l’ Br
t he presentl |swtsma,nﬁe1 f oamabheat&rptrat nacegmerat or non-
conmposi t i,ons, S I The r
i nventi vesglﬂ ct SOngrtat ghtfurfﬁ cﬂ? €l a Ipc%(ilc ChetRogt YL
of deli varaingyla, fmmﬂegphwsmmu:emal ezmimmdsmlami Rp may
froma Qn ner rrprl n rQVv 9, xpgl,l i ‘
force genar aPeﬁo%aﬁ%b tajf%iui‘:p‘a? ne%ﬁs ’?o gé gh Efo,  coon
f oamabl egpbaprraceutl cal conposition, said foamable
phar maceyt i cal Q Lon ¢ | ( an
ef fecti vg notnt® ol(rgi_‘ on8t8?cﬁ%£%gg act r|m\%:elat Faér apeutic
agents or pharnmaceuti cdRL)ycCaedptLabl e free basks,
salts, esters,.or sol vat?/%there

Foarmbl ¢ Sdel v RS ETET G BoRprTERS pajly ester. o

sol vent ecolpastt tharset ewherckir Ay tdnel RLOoWwre independently

selected from the group consisting of H and saturated
or unsaturated, isomeric or non-isomeric, straight,
branched, or c¢yclic C1-Css alkyl, aralkyl, or aryl
groups, wherein R, may be optionally substituted with
an F, Cl, Br, I, OH, CHO, COOH, or alkoxy group having
1 to 9 carbon atoms;

(d) an acid of formula III:
0
H\ H
zcc—<
) Do
Y nX
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consisting of water, a volatile propellant, a Cl1-C6

fluid al kyl or branched al kyl al cohol, an aronmatic
w@b@ahad7p2 an et her of a sorbitol derivative, pPOpPYEBN€016733

20 carbonate, xylene, nethylene chloride,

et hyl hexanedi ol , polysiloxanes, dinethyl ether, and

m xt ur esorhex e@haranqe‘(lbi}caaﬂsw ﬁac@mtmblémﬁéétt i fter, or

sel ected AU papsisting of a
pol yoxyet hi?eneh‘%tty ether, a 25 pol yoxyet hyl ene

fatty esneis @ fatty acid, a sulfated fatty acid
surfactagt ;. r&;splq)q,_tglgl fatty acid surfactant, a
sul f osucci nate surfact anf, an anphoteric surfactant,
a non-i orhchp®| ox dher SHir f act ant, a non-ionic

mer oxapol,.. Skriﬁét@%tﬁra f&{ﬂl‘ifu% &L ét‘ﬁgrggo form a 5-7

sur fact ant an al am ne surftactan
pol ysi | omambed@dusmmm@edaosoumatmaft@tﬂt yaabo@br@btcerrlng or

pharnacegﬁlcglh¥mg. dftégﬂﬁiéight8rtnﬁ£§%ﬁraéggjheterocycllc

m xt ures 't her eo an acid in an anp
af f ect tmweéngonpdsideion' sne HomlmsrBSﬂlﬁgTEaSbﬁEm ( RULEsaid

26) WO 291@%/ ;Qgggggggﬂrngs(zkgogl Oé sel ected from

t he group consi acet ycf sé\ﬁ icyclic acid,
ascorbic Zaa:soH, lﬁ]ﬂm CORRCICOCH, cearr Ehi pracidkd frbatn € and 2 are
acid, et % qmc acid, fumaric acid,

glycerop osp ofic dcid, hlppurlc acid, 5 hydrochloric

aci d, nulogi & auidﬁ aet banesmdlﬂwnrtakammhget&met:r busform a 5-7
acid, oxal i oric _acid acch

21, cupphibe RS cia AR R Py er RS UL bRy B Rifg o
acid, et laaﬁenamem]aer@mdsaa:tpﬂmledaoeuhnsatth:;atai:dﬁﬂea—blcgcllc

salt, ester, or _.solvate thereof 10 (b) an a ‘
hydr oxyadir@oof FErfifa P (/) FRbS %E%‘_F} SE gsaid

phar rmcelmtelteabd:ychac&ph@bhe eals, d:aa.\t ;oaed or solvate

t her eof rein Ra a re i ndependently sel ected
fromthev%‘jou’ﬁl’é%%&?ss%hﬁ&e "H, F, d, Br, 15 and

sat ursd ecpel 1ims af arad ekedi sonzeaéiixrem th@ncomposition from a
container can take the form of pressure applied to the aerosol
system through the use of one or more liquefied or gaseous
propellants. Alternatively, the composition may be expelled from
the container through the use of a compressed gas generated by
mechanical means, such as by a pump action or a squeezing action
on the container. Other expelling forces known to those of
ordinary skill in the art are further contemplates as within the
scope of the present inventive subject matter.

Upon activation of the valve assembly, it is the pressure
exerted by the propellant which forces the contents of the
package out through the opening of the valve. This expelling
force allows the present inventive compositions to be delivered
as a fine mist; a coarse, wet or a dry spray; a steady stream; or
as a stable or breaking foam. The contemplated foams include

those intended for deposition on the skin or for instillation
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i someric, straight, branched, or cyclic Cl1-C25 al kyl,
aral kyl, or aryl groups, wherein each of Ra and Rb may
wbeooapbi7onal |y substituted with an OH, SH, CHCPCTOS404/016733
group; 20 (c) an al pha ketoacid of fornula Il: (Ra)
COCOO (Rb) Il or a pharmaceutically acceptable salt,
irgmt @r body cavliwat suchepsovaskrrkifiPaRs  anteFhrak goans, oral
adddeRendenthy 36 ectedif egmdhe group consisting of H
saturated 25 or unsaturated, isoneric or
non%%mﬁﬁ%ur%tqfala@hﬁercbﬁhn‘eﬁh e%:#{ltélcaéy‘épl ttCpagformance.
| Kyl . _a -1, , |
T Stoha T ebach sl e GRS Bl o
2)COxe vetarkosyd gemopnhaviEngaterial 9cempbbsing obbe BBoduct

“ﬁq%en%%f‘ééussﬁ“r{nf%ﬁéf’l‘](‘%%ﬁlgléw%ﬁ&ﬁﬁ‘% 5895 Bpecitic

anR@AUS2D 0t SBBE ofo abphaannni@emm Gad Ieyezam;élptmcialcts is
t 3_59! ein I
cilest‘fj‘er&lngﬁ| ekgolf %{'_15 eac ﬁ}?ééi%ﬁlow& ’ IRX% J%Z Ar efoam
ae)msmmsyatbkmewg:@t frerttweenf abomta B o ménvwégr 860 psig at
ur e bogycl i 0
e e e
arwherceien poRgexsbliypbetweey o SP a:ﬁdsazbcnht B0 psig at 70° F
hterocyllcrln 0, S Qr, , o OH,
o Fapf EeBdshla o $onkats whdle ol peth w90
p:mpe\lland Zoreferaplyofindmh yalcglice 8 togatdwer 508 poopeldant/ and
more preferably between about 2.5 and about 20% propellant.

Advantages to Aerosol Delivery Systems

When formulated as pharmaceutical aerosol foams, the present
inventive compositions exhibit several properties that may be
considered advantages over other types of dosage forms. These
include:

1. A portion of medication may be easily withdrawn from the
package without contamination or exposure to the remaining
material.

2. By virtue of its hermetic character, the aerosol
container protects medicinal agents adversely affected by
atmospheric oxygen and moisture. Being opagque, the usual aerosol
containers also protect drugs adversely affected by light. This
protection persists during the use and the shelf-life of the
product. If the product is packaged under sterile conditions,
sterility may also be maintained during the shelf-life of the
product.

3. Topical medication may be applied in a uniform, thin
layer to epithelial cell tissues, without touching the affected
area. This method of application may reduce the irritation that

sometimes accompanies the mechanical (fingertip) application of
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menbered saturated or unsaturated carbocyclic ring or,
15 a 5-7 nenbered saturated or unsaturated
whedoanosryzl i ¢ ring, wherein one or nore ring aponislo0e616733
said heterocyclic ringis 0, S, or N, and (e)
m xtures thereof. The expelling force used to deliver
tariead oppesiveitéans r offibe rapid ormlatadizakir glethaypemlant

aloJo RBRIULE Anplda8 qugI ortefk,’feé‘l@{rgbs%ffe%%m em t hrough the

one or nore i querti or  gaseous propell ants.
AI t dr.naByv ergper htowonipddioni erdniglve eXpaldled theoppysical

£d A 58 tgéh%erpm Q4gh Lhe, use ofa gﬁﬁ@{@ésggoaaét may be

generate anl cal neans, such C@%
ccamtnodriedn acos:queéztnrgg a&bi dhen5e B qasy téhﬁeldrug For

r Eép? Aﬂé&%f&gﬁcgfu$r%] X%QCEQ@ ‘ﬂaveo§gé£%%$/efflcacy

e art are ont enpl at es as
wltehe masigujed nefl nheCpna@mmﬂveermwlsabj gellnhisenes for a

Upon Gl ti.@n t Y Yedg bnl .
Or?geesrs%’ IJlogxé’r@t 5g£‘%ygltqﬁe‘%%¥rgp€f%g%ﬂrmﬁl ch™f %r yegglf ll1e which
erttenicest @bgbriphion .30 package out through the opening of

the valvg, Thijs atf'%gnf QL E%I al J1Q \g?j‘" Q:o@f ggengequlrmg

|nvent|ve conpos iver
liniishs cer ooameshw“ & &hdrysepray; a st eady stream

or @s aml aQ!ﬂ‘% %ebruesak' 08 E]l%g gh%a‘i%&,eméo%%@% may be

f oams i nclude hoSe ‘Tt ende eposi tion on
caktirvldred.or | nst| [lation 63 SUBSTI TUTE SHEET ( RULE

26) WD 2004/ 105702 PCT/ US%O%M g16733 into a body

cavity, such as vagi nal fe-a-n?——ur et hral foans, oral

and @ymbr&a)wmomé Lecérd ffoxambe dheiyy eheunapewficamgents

ero t f
GRTRIACER B ERo REPTHE SREANOIE BF 5T oBBEFaR: 2BRd"eL1
kiaoud) ttdﬂe;mabur)e andiemprtkiafi dat ehe ahrcondssigeg letiels on
du Th | t
e G FPRIE Sl Tt By BRRHT ahO o mE P b AR pocy
wQﬁﬁQSQiEpﬂﬁﬂu@tsveSthé&ﬁpﬁﬂﬁﬂ@edohpoﬁﬂ@sS&r|ddmi051tlons are
ractit [ .
5B e S0 CREEHL 2D de, 670 EARh O bog e G S dfggrders,
axEd qunetfie i adnd y:ohebmpmabdut tA8 |rudenboitived8 opsi ghadically,

700 F__and, f bet t 20 and_about .
CBEP pEEGERT VD Fd, T horher GEhHEr GEaTePRRY CoRpaTIr vill

gahetd113 bommhicdt £960about 0.1 mg to about 100 mg per kilogram
of patient body weight per day. Moreover, it will be understood
that this dosage of active therapeutic agents can be administered
in a single or multiple dosage units to provide the desired
therapeutic effect. If desired, other therapeutic agents can be
employed in conjunction with those provided by the present
inventive subject matter.

The present inventive compositions may be given in a single
or multiple doses daily. In a preferred embodiment, the present
inventive compositions are given from one to three times daily.
Starting with a low dose twice daily and slowly working up to

higher doses if needed is a preferred strategy. The amount of

65

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

propel l ant, preferably fromabout 2 to about 50%

propellant, and nore preferably between about 2.5 and
wW@baut10202 propel | ant. 15 Advant ages to Aer 0SOPCT/US2004/016733

Delivery Systens Wen fornul ated as pharnaceutica

aerosol foans, the present inventive conpositions
aciliebi ingsadiraalt spr tipet t irey t bat cmapibed ceoitsh déhed carriex

advant ages ove other I YPES f . _dosage for
MRSEFGag: % 20P1°“K Dot t on‘P'l é)os cat% %on rgr%ﬁbglbg SF]?/endlng
upmnthﬁeahnsfrtmnaﬂuﬂ maekageumethﬁuthexﬂusamsaatdéaonder, or

g%ggsure to.t renalnln? ter; 1n LBY; virtue of
€9 RSP et aPﬁEPEF he aer038F T &l ner
protects uﬂdefsﬂuﬁd.a@ambseadvﬁhselq'gﬁédmﬁheddbye 2&vel for
at nospher.j c oxygen an I Sture. Being _apague h
ar g BT Lok P i coaret pstce vainely ShyiatGory wert
krafvhe th ethdarii, giﬁcluﬁih@ the (Hcﬁﬁ.tvilﬁyl @Ertﬁies tsﬁedilficﬂ @ompound
-life of t

d the th
enloyas FS Sqken Bogv RRL e, T ORARL gt b8 diet of
tisd @talthehy Netye &is@e BE Aenih bd tred idur i ngetfwteshcm fexkbiréeion;

of the roduct. 3. Topic di cat i on. may
dTigh © E‘B”P?] CYni ﬁ\e"{eﬁf-gy ‘?éa PBrng%aelf %SOESFF being
tﬂda&:&d@sanw t o Horivo wEhb @ik her fdfioat edonar&f.orilnary skill

. method of a i cation may reduce irritation that
irg Gt PRESY @ﬁ%ﬁ@&lﬁe&#ﬁet%cm%&ﬁlm Phettdtp )factors and

woild ireataoe eb eﬁéaﬁiﬁscﬂ_@ﬂéﬂifSJdEEBséRubEeZé) u¥g no more
2004/ 105702 PCT/,US2004/ 016733 topical preparations.

thane TohLRe VFRAY MeRERFof of the propel lant al so

}pr OYtihde sp 81 D IgHAEGmat8ht €641 NEb2fuf18€E ond. wBYl eOR@Eermined
formul ati on_and val ve control, the physical faorm and

by (@epShEiLe W SrSpTEndeRPRIIRG YrBdGeRSHagrafdons such as
tHO M@l b8 lar CORlY IdRULFAG tonbiitataldhl cAaYtRé ddi8 dbUdosage.

For exanple, a transdermal drug is expected to have
Sefr e £0Er S 1@ c YRETHST ORAF NEhaeger bl cadnSsdengpsehy 18th ed.

(BRiot hahérlp @Rk knid SRS EQEt&, IPANFLGAPEr igd 0433112, the
and when transported in a vehi'cl e which enhances

digsdesyirroRf Whrteh igehersbyapprrEReTReS $Ya refpegnes. Such
£IVnRE8E Sond GRAY LhAlherldd the ShydleaivesdediP'sth¥iiNg,, rate of

irliI S;f?irv'o release, and rate of in vivo clearance of the therapeutic
agents.
EXAMPLES
The following examples are illustrative of the present
inventive subject matter and are not intended to be limitations
thereon. Unless otherwise indicated, all percentages are based
upon 100% by weight of the final composition.
EXAMPLE 1
The following example illustrates the preparation of a
foamable pharmaceutical composition of the present inventive
subject matter:
% W/W
Clobetasol Propionate 0.05
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6. Through the use of netered val ves, dosage may be
control |l ed. Dosage 15 Appropriate dosage |levels for
w0 b@4aaci7ove t herapeutic agents contenpl ated i PCT/D82004/016733
present inventive subject matter are well known to
those of ordinary skill in the art. Dosage |evels on
t he Rolderamefr 4B®ut 0. 001 ng to about 5, 0001ngOper
Ki l o(g{tagnc_bg‘g_y_d ¥ek of the active ther ap%ut_LiSc
conpounds or conpositions are 20 known to bé lUseful in
t he Btlgelt @drbhol the di seases, disorders, 60afd
condi ti. 0 t lated in the present invention.
Typid%:oajl}fS%,%b%?Ei gméffective anount of the a?t'la\k}e
t hermpmuliecneagénesl wi || general ly conprise.ppbom about
0.1 A b 100 nmg per kilogram of patient body
wei g lpf(e%re%dg%e reover, it will be unde?ét’ od 25
t hatpidned ldasafPraparssctiliswbuthee ppeut i ¢ agedt. s0can be
adm nistered in a single or nultiple doiﬁge gnits to
provide the desired therapeutic effect. -4 sired,
ot her therapeutic agents can be enployed in
conjgncti ortl_.vvith tﬂgse orovi.ged by the present
i nvemIRg SSabPeRt T (P56 TR} present i nventi ve
conpbsiddntrisemlie bra eyl d N exciubgire obrtiallgidqded lant, by
doses, dai Ily. I n a?(?r ferred err‘ood:jf nment, the present
CPRVENIE L BRBBEI P8 GFYRRCT IHCERERE®t hr ee
ti mes, diel goncdbitabitengs WHdh &ilDad dose aii £erdddill Yortddner,
sl ovvlag V\Drg_iﬁgg up t hi gher doses if needed is a
SRR By & ?@Eyt.u 'e amount of 65 SUBSTI TUTE SHEET
(RULE 28 ¥WEO204ht0bd OZhd2CRANSR OB Qb8vEst il ¥€ocedures,
i ngredi ents that y .be conmbined with the carrier
swgl?erqsa| Yt ot%F% e IRhYPe WosHPESFGFRETFTP \Rgtpods of
cHependli ng upon the host treated, the nature of the
di sease, disorder, or <condition. and the nature of
the active ingredients. EXRMPLE 2 nderstood, however,

t hatrie SPETI dwitigdoseameel i fRfstaf¥sPaHd CotabaRatiognNtor a
wi |l depend upon a variety of factors well known in .
Eprmante | PRHCIATEG SR he CREPPIT EoDf Of hEhep@eppRt inventive

sepiestinchcterpl oyed; the age, body wei ght, general
health, sex and diet of the patient; the tine of
adninistration; the rate of excretion; 103
conpaaincdhasbhe weMafddey of the particul ag dpsorder

beir%%ureth—4 3.00
Phosphoric Acid Buffer 0.20
Ethyl Alcohol 65.0
Diethylhexyl sodium sulfosuccinate 1.00
Glycerin - 3.00
Purified Water 23.4
Propellant (Propane-Isobutane) \ 4,30

100.0%

Preparation of the composition:

1. Combine the materials, exclusive of the propellant, by
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treated; and the formof adm nistration. One of

ordinary skill in the art would appreciate the
woarabi’hr ty of such factors and would be abl BCT/©S2004/016733

establ i sh specific dose |levels using no nore than

routi ne experinentation. 15 The opti mal pharnmaceuti cal
cdrgfitlidhiatnseans | tdeEcdat anntapsksobycamrenskakteéed in the

art . dependi ng upon, consi.der ations, such as _the ,
o o IRe L RE0C SO | GELOE 10 SHER AR adlifol coptainer,
suikds age an Stepifon t@¥anpl e, "Rem ngton's Pharnmaceuti cal

Sci ences", 18th.ed, . 90, ck Publishing Co.,
Saston TR PTRREIRnt it ‘thess 24996 Vi coSueRaRRy prareghires.
sudH Chas Shirer eiyougicanhporated hyr r eindeeneRe-&ueh methods of
formul ati ons may influence the physical state,
iM% ty, rate of in vivo release, and rate of in

vivo clearance of the thexameuetix agents. EXAMPLES

25 %eﬁfgl ovvi.n% exa Iles a]hgil [ ] léStI‘ ive of the,

pre ARy 2 Sctt et P tERd Bt MotPITReRGe Pt 2
fdandil d | phdddcensickbecenposiii @ssodt BREWpI@sent inventive

indicated, all percentages are based upon 100% by
SuRISsth ™6EtBhé final conposition. EXAMPLE 1 30 The

followi ng exanple illustrates the preparati @pwof a

f oanmbl_e pharmaceuti cal conposition of the_present

i nvEMSAPRITEE Y E Mt ter: % wow O obet as6t 00

Pr opi st y®. Abcor@d SUBSTI TUTE SHEET (RULES26) WO

2004/ 105702_PCT/ US2004/ 016733 Pol oxaner 188 1.60

G t B 2Xdi 8180RPer 0.15 Ethyl Al cohol 60.8-00

Pol yssuiat ac68 Bad€:d Propyl ene G ycol 2.00 gfurified

Water, 31.6 Propellant (Propane-I|sobutane) 4.50 100.0%
10 PHE&EPAEPBR of the conposition: 1.00
Sodium Cocoamphopropionate 3.50
Sodium Lauryl Sulfate 0.50
Dimethyl Ether 2.00
Purified Water 41.0
Propellant (propane-isobutane) 3.00
100.0%

Preparation of the composition:

1. Combine the materials, exclusive of the propellant, by
conventional means to form an aerosol concentrate.

2. The concentrate is then filled into an aerosol container,
such as an aluminum tube.

3. The propellant is then added via conventional procedures,
such as by through-the-valve or under-the-cup methods of
charging.

EXAMPLE 4
The following example illustrates the preparation of a

foamable pharmaceutical composition of the present inventive
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1. Conbine the materials, exclusive of the propellant,

by conventional neans to form an aerosol concentrate.
wQ@200khes7epncentrate is then filled into an aerpsDUS2004/016733

contai ner, such as an alum numtube. 15 3. The

propellant is then added via conventional procedures,
subdebt asatiyert:hr ough-t he-val ve or under-the-cup nethods

of chargi ng. EXAMPLE 2 The foll ow ng ex
illustrates the preparation of a 20 foam

phachbuéatycial Phoapbatei on of the present 3.Aentive
subj ect tter,. %WW Betanethasone Val eratsg, 0. 10
Lau E?ngrff SgyfgﬁPhosphori c Acid Buffer Oé Et hyl

Al cohoebpledr i Aoiiet BuEhexyl sodi um sul fosudtidfate 1. 00

Ay [ 0] Purified Water 23.4 30 Pr | ant
(Pr%ggﬁg-&coog’lﬂlane) 4.30 100.0% Prepara |'odn of the
conpespiomrt AllcoBefbi ne the materials, exZ3 usive of

t he_pr opel t, by..67 SUBSTI TUTE SHEET (RULE, 26) WO
2002&5‘6@9’0123]%@19/35%2864/ 016733 conventiond 'Lorl%r)eans to
f or pE@R2 aei amateoncentrate. 2. The concentr@te i s
then fil]ed jnto an aerosol containe uc s an

al uPFFﬁﬁﬁ#?‘?ﬂJ]I@.m@e The propel | ant® s %ﬁe?lga'a‘g'ed vi a
congeBbedl@it Nraepdibessobwtaied)h as by 6.00 :
t hr ough-t he-val ve or under-the-cup neth of

charfy ﬁﬁ.le‘EWE 3 The foll ow ng exan‘pﬁ%—?&—?ﬁjst rates
the preparation of a foamable pharnmaceutocads

conposition of the present inventive 10 subject
matter:

Preparation of the composition:

1. Combine the materials, exclusive of the propellant, by
conventional means to form an aerosol concentrate.

2. The concentrate is then filled into an aerosol container,
such as an aluminum tube.

3. The propellant is then added via conventional procedures,
such as by through-the-valve or under-the-cup methods of
charging.

EXAMPLE 5

The following example illustrates a generally applicable
method for the preparation of a composition of the present
inventive subject matter:

Preparation of a foamable pharmaceutical composition is
accomplished by conventional means. The materials, exclusive of
the propellant, are combined to form an aerosol concentrate. If
the artisan preparing the composition so chooses, smaller groups
of ingredients may be combined first, to form two or more phases
which are later combined into the final aerosol concentrate.
Preparation of multiple phases is particularly useful when, for

example, a subset of ingredients is preferably combined when
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WW Ciclopirox Oamne 2.00 |sopropyl Alcohol 45.0

Benzyl Al cohol 1.00 15 Sorbic Acid Buffer 1.00
worovetibi7eoone 1. 00 Sodi um Cocoanphopr opi onat e BCBH0S2004/016733

Sodi um Lauryl Sulfate 0.50 D nethyl Ether 2.00 20

Purified Water 41.0 Propellant (propane- |sobutane)
heptgl  290.cOWLePr digar &t | GHPSEAERES c GRPYSI t9TnPedgw | ambient,

cShicRe .t ha,Bmber kabsr-fxpkibye: ohrebberd) aelbaBinedYinder

conventional neans to form an aerosol concentrate. 2.
a rei@ddentr atrosRI9Tfen SHCh| 88 PRI Mt r2gf8s8F oxygen.

COntﬂ*éq%ronceﬁlz'f@té‘slémtl?éﬂ«'rﬂlﬁ.ll@it §h€o Bn d&Eosol container,
propellant is then added via conventi onal Erocedures

s@th swsh a8 bylumisiiyh ke vapw@ dheunBeprehéaryp added via
éﬁé}&q%ngi pFQARg., EXAVRIE tﬁrgﬁ%;-f@lé%l% 8% AR & - the-

ustrates the preparat|on of a
Cyh rakdedst Péacrhacram@su t Thp fomishedprexesnl idivennsing system

(g%r gﬂL% -5 %B%&]?@ka%ezglq& 71Q:%tor nozzle that
/' US2004/ 016733

subject matter: % i ndanycin
Sroktp Hdtee med4 gamenripplyd dere aGmisdstered bBn phlegharmaxinity to
uffege0 hydy R 6200, @+ H%OQVBBM
% ghél t5ebg tégat‘% EneReiainy GocHieoR BRsy cavity.
Dilaurate 4.00 10 Trleth&EﬁEBEEd% q.s. to pH -4.5

The following example illustrates a generally applicable
method for administering a composition of the present. inventive
subject matter:

A foamable pharmaceutical composition is administered
topically to the skin of the patient being treated by
conventional means. This is preferably done through the use of
an aerosol package. Such aerosol packages designed for topical
delivery to epithelial cell tissues are convenient and often
result in higher patient compliance. A topical preparation may
thus be applied to the desired surface area with or without the
use of the fingertips, making the procedure less messy than with
most other types of topical preparations.

For topical administration of aerosol dosage forms, the
patient should be told to first clean the affected area gently
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. The patient should allow the product
applied to dry and not cover the area with a bandage or dressing
unless instructed to do so by the physician. The patient should
avoid accidentally instilling or bringing the product into

contact with the eyes or mouth.
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Propel | ant (Propane-1sobutane) 6.00 Purified Water

Bal ance 100.0% 15 Preparation of the conposition: ,1.
w@ooilnsgot he materi al s, exclusive of the propebPdBDBE2000916733

conventional means to form an aerosol concentrate. 2.

The concentrate is then filled into an aerosol

contai ner, such as an 2EXBNERLEN% ube. 20 3. The

Pr ope! gggaeﬁﬁ then gaded; xda A00YeRELADAL; O OCOUN Saamanie

such asS by through-the-valve or under-the-cup nethods
plofrmacleatdgral. cEXANPLELGN Thd fuld opkegerikafpientive subject
nddd ISt (REE213,08N8" BbLY) APALL.GAN &5 AndRINAd YnelBBeutic

preparati on of conposition of the present  inventive
agguly, edts retienllPr agnintstmredf ta ftbgnwbtéent. It would be

e Qﬁﬁﬂ%&ﬁﬁk&cﬁhé: Q%ﬁk'%%uhé.' §E8UB'F§Q§HePY on?'tion or
convent i onal neans. e materials, exclusive of “"Fhe
regooeel.l anfip @addlicdrbi ndd: twodlsl nedso abeostpected that the
..concentr A t t] .pre ' h .
e f RSS! Hicingplc0n BBl bPBOLRL PRALIOLd MNctivery, ot the
comylcbeteowdyl, nddcteasid ingohvemeanse endnorwd tpitdses increased
whi ch. are_| r .conbi | nt h ' ,
o4h B P  BOFL AR BAIRERL U Snbh1Eoh 081 BEL08MCIon of the
cqpetritdostteaviq dweifng stoengef of tlexampldecta subset of
ingredients is preferabl %@ when 69 SUBSTI TUTE
SHEET (RULE 26) WO 2004/ / US2004/ 016733
heatredpatiaonl éd tsmffetrénperixtonr et iaizoyepedidel ova foamable
anbi ent , . c$n‘oi ned ag.sub- or,.super - at rmsgherig. biect
PITRRGTHE 18] CORBPRREITRAET H'S sBERTHIT &g ventive subjec
maat s pleenpr i Siteh aas apti Bunygdlr agent odis cchgge@rtivletherapeutic
concentrate.is.then_filled i an.aerosol contajner,
2ot o L PR R AP P LA Sh S, RS CpPabaFFEnt dfiduguLd be
exppect D Miert | Al parieeedwedd Sipho&e his/her condition or
t hr ough-t he-val ve ,or under-the: c t hods of
g, Tk Shed Hor ebid gRLBanEenFayates that the
iraekeh diven addmposiphoy s wausdi pabl edy alMpraset agpl iwatyorof the
nozéle hat germ’é t he medi cament tp be adm npistered .
antd Ii?é‘xtet pPERPHI t yIRTFCHFY he "EPBECR L ¢t edrritation,
iderisedl bys®drofMukBi Ford dhedpatdatit,y and reduced degradation of .

. the antifungal agent during storage of the product.

EXAMPLE 9

A patient is suffering from eczema. A foamable
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 condition or
recover. In addition, it would also be expected that the
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 storage of the product.
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EXAMPLE 6 The follow ng exanple illustrates a

generally applicable nethod for admnistering a
wa@oorpasi’n: on of the present. inventive subj eCPCTVEE1084/016733

15 A foamabl e pharnmaceutical conposition is

adm nistered topically to the skin of the patient

being treated by conveB¥MREE #Bans. This is

pref.er %@é ndopg Lb# hd %oﬁsgnﬁgntﬁb asrQsel. A foamable

pac ka e uch aerosol packages designed for topical
phistniaceny ital egiombesi bl ovelof 1t upseseRt cdnvenFiyr gHEIect
m chtteefcn rz.gm%fﬁéjlﬁg aﬂ thbﬁﬁn t'a%@fxt COMPHARECR 1 vA therapeutic

epar ati on may us be applied to the
a@lasu,relds S:mpflszeélnr eémwimt@ed/\m%cﬁhe théiense offitt weuld be

;%2 erdtl RS "B r}%gl@%tp V%Qﬁ‘éiu G898 'ﬁ‘?.%?ﬁe.tchégn&ﬁ{:bon or

her types "of "topical preparations. For topical

rechvari.st r ani aiiddfeimer osidl dogkdealapnbe t¢wreqied that the

atlen |4 0 LSt 5&! €a0, a

Yentl ent%%) gg?% Lﬁ’g%l 38 g?’??d%’r ucéy‘?rdayatéﬁ en be of the
amupﬁumldu naeenty t@e¢¢ms@fe'mmcedvaneanm onrsbenisq;d,tation,
.into the h a
s op 0 Tl "o REcTUS 20k LSS cLfPecion o
tlﬁélaraf:emngalbegémteaiMngTBEOpageecn& HiropirddatkEow t he

product 30 applied to dr%@@ﬂwﬁ cover the area with
a bandage or dressing ructed to do so by
t he pplnastilehanls Thefﬁmiﬁr:@ntfrsmowtcublca\dard\aaacmentPaIﬂO,amable
instillin

the pr int conta wi th, .
ohigasat 8r ) st dob el AN Ebabitl: RENEAELYY Hlbject
mIOO 1&5%62195@‘ u%zaﬁémﬂ;ﬁgaas ageXAMPE BElve /hqaatveenheﬁa@eutic

sufferjng from.psori.asis. ceu |caI
3BH0si1 LI P Lo B BRARST S O | Ve SBRE . mdt gpuld be
eRPEPLLS | tigata ﬂwtpmraf (6773 bUF3 S jtnt;ecoanet |hie/mber a;pediitd:on or
ent |sto(§ cal l admnls{le 8 to.the patie

r%%‘?‘:dr be xpEHE tl‘f h¥°PB FOudtA TR STE ‘thdt the
1h1r§1/11hﬁfe Cm'mbdsll(ﬁ:ﬂoﬁr wouddoysovibia ddgdirbied, deliwety dof the

expected that the .inventive, corr%osi t%on. V\/Ol{_J q
aBFJo r&%‘% nFe§Ed d FFE%??F‘%f MGEVEBFPRCDst FFDi tTE L ration
iflecdarsedatdcaueBi €8E eclangatf énit atandn refuesd degdadfkion of
ease of use_for the_patient, and rgdLﬁ:ed d%%r%datl on

tla rixrh%lfungal agent during storage o e pro
EXAMPLE 12
A patient is suffering from dermatitis herpetiformis. A

foamable 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
condition or recover. In addition, it would also be expected
that the 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 storage of the product.
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corticosteroid during storage of the product. EXAVPLE

8 A patient is suffering fromtinea pedis. A foamable
w@banmesreut i cal conposition of the present i nvear/us®04/016733

subject 15 matter, conprising an antifungal agent as

the active therapeutic agent, is topically
adm ni stered to the pat PLE 13 wul d be expected
thaj \/M\%e@?ct b Nk, 1eukthd FRERAVEoH &/t derf@Bdiid .OnA0Fcamable

reco In addition, it would al so be ex ectedthatb N
phimsacewviral veormpeRiosian off whied Bisifide THIFOVRYE sSubdec

ma,g_%l LV éé{nﬂlsﬁﬁs Aifnpgal sg8entas daer gespgk therapeutic

ncohvenl ence and irritation, i ncreased, ease of use

agfemt the papiemtly ainirdgiesqddEqr 58St PBRIFHT - { hit would De
et k/fﬁﬁnggclikag.ﬁ@t g‘ﬂ&bﬂg %EQﬁ.ég@me:o{'@ehﬂépl‘i’éhetcondltlon or

ati i's suffering from eczen.
reicogmabl e IQSapiﬁatmeutlﬁ:ca'YO%m%%‘?ct i BR @P‘Ptsﬁéeﬁr &dafy the

Iv%\lll %EV% ﬁxﬂgéf{:{onn@% s pf@\@ié Sirﬁ&ccﬁfé@rﬁé]fluﬂ?ﬂ'@ of the
e acftive erapeutic agent, is topical Iz )
ars;drfungsiteregiemm t hiequasisedt . 1REORRI PSS @%&ectléal ation,

1r{,c€:%gsé %%%t b (g nf vy, d thgpf)&yl%n@ SLAGTr&RREE! 888 Rlation of

cover. |on it would al so be expected that
tHehan3d fung@htagkmtc Smpenot sberawlaf shevPERRFhr oved

delivery of the antifungalpageqi, decreased
i nconveni ence and irritatrom—TTncreased ease of use

f or A heatpiaritents andfeedmmedré@grs@@@@frbﬁl@f degpatitis. A

il L h 7 nventi
< s Bl SR U BB 4 b dneie
LHGE’dﬂSMMeQ16E®&prEXM@LEn1@nAl Pangaht agents uds eEhpgactive
t %ﬁo?%]&é E.Iag%g!}érf ecz_%g 1&f%%%ﬁhﬁl$@£@é&%elﬂhécﬁétlent It

Fesent i nventive subject ‘matter
WINPT bei Nexpectaat | tha'galtlmgepatasnt hevcadd vimprove his/her

th(frtg%%ut o fﬁ?ﬁﬁgg% . g ggg%,Q%L%y ﬂd U ehed e ‘i—:-%ected

expec hat e pati ent woul
tmatmrtxm‘éelhvaid]@re complmsmtmmnowoulcémndm mepdyed @fﬂllwetry of

woul d a that th t
t%u?ﬂt’p}f e a'i 0v§%c§eft| vctér ﬁncé&%[%héntaé%t ra?ﬁpqsLJrEItQElon'
11@@31’Hseddéasﬁeeaﬁedsenﬁ@flvtém pateezand andr redudeash degmadatlon of
g;?iruga‘s uingﬁt g%gglflt udS erlfnogr stl:orzzlge;‘i‘t J)P r’{:tl'ie %@%dﬁgggced

EXAMPLE 15

A patient is suffering from neurodermatitis. A foamable
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 condition or
recover. In addition, it would also be expected that the
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 storage of the product.
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the antifungal agent during storage of the product.
EXAMPLE 11 A patient is suffering fromatopic
waleooaabi7n: s. A foamabl e pharnmaceutical conposPeT/082004/016733
the present inventive subject 15 matter, conprising
an antifungal agent as the active therapeutic agent,
is topically adninister EXAMBRLERL6patient. It would be
expect ed tRat the p@ifmtm\@ouwoﬂm%m&assl her o foamable
condition or recover. In addition, it wuld al so be
ph@qﬂ&ﬂﬁ@ﬁlph&tGPW@OSFﬁv@ﬂtpﬁe'@%ﬁp@§?%?@%~&BUPEtﬁY%vﬁﬁéJeCt
m CFE(HIOVQQ G981 4 MBS YunOhnt DEurdh128bbAENGR! £ 1R0@RLive therapeutic

ecrease i nconveni ence and |rr|tat|on i ncreased
agae df (ewitedlyhadpinisirredat® tegudaEigrgr adati yauld be

%gec CFt a%‘;(%;g{%%aﬁ%@ WiHan g.n@rg(f@g @Rl hEP €condition or

12 A patient is suffering from
refeyyeat.i t i §nhear<%¢étt|lf09r mikt woubd pbapaipee expected that the

-,mg,{m%eut ‘:@'leQQRO%Ea&np%vwg PhESENq | aafméege of the
subj ect matter, conprising an antifungal agent as
aratctt filungra 1t hegapbut i dequpaned | sncopiveaiéycadrind stnmre@atmn,

l%grﬁag%dpéséee tfh %hfegrp%h% gﬁtfé&ec%ﬁg JI:McetJ]ﬁeBﬂdae{iton of

I Mprove condition or recover
theldirnttidmnoal apentd diashetexpeetad 36 phaﬂuche

i nventive conposition mqﬁégggégégde i nproved delivery
of the antifungal agents ed i nconveni ence and
i rri aprohent | nicy easéfierhwe dtomseimtﬁruﬁigopatidhtioamable
and red de dati.on_ of n ._agent .
%rrr?ancge St ogz]ige&g% Os% pr Fodl l}:cta%?ngfé%%%% T'Blf%ngﬁ%%T subject
m fAdrE Eﬁrpﬂlhﬁmw4wﬂaﬁﬁmﬁnﬁﬁm/HSéﬁﬁ4a@ﬁﬁﬁ%&ctEXANE&Eab&utm:
atlent i S sytferi fron1c ta dermatitis
S b RSP IRL eI A BTl 10 OF RE Py edEnrould be
expaunﬁd\Mhanunhﬁnpaﬁﬁﬂﬁﬁuwouﬂﬂnmmpmong ansahErfungahtlon or
ent_ as e acl..ve therapeut ent |s t
* %’n‘f ‘st er&gd <?“ﬁjttne "attentot jf‘? als d e © pecdC thde the
1m¢5ﬁtiwﬁe¢nmpaﬂdt1mnuM@uudpmmwelaesﬁhproe@@ddélrwexy of the
recover.. In additi so_be expegct £ d .tha .
o F o (OTE S onTRRT WA B PBUTRES | i L1 bation,
inletdaserly eage tdfe usantof wigabaapentt, atdcredsed degradatlon of

d tati 10 d f
N e R ot

The inventive subject matter being thus described, it will

~—

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 spirit and scope of the inventive subject
matter, and all such modifications and variations are intended to

be included within the scope of the following claims.
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the antifungal agent during storage of the product.
EXAMPLE 14 A patient is suffering from seborrheic

waoesdabi?vrs. A foamabl e pharmaceuti cal conposPeT/O82004/016733

the present inventive 15 subject matter, conprising
an antifungal agent as the active therapeutic agent,

WE CIAdMfcal |y administered to the patient. It would be

expected that the patient would inprove his/her
condition or recover,. In addition, it would al so be

expéct BdTorhaR1s (feiiyesHt FYRETO MRS FORPROSTY provi de

I npri@yed gdelsiorgeyt of céfpddteimt | fddlgakedgeittom the group
decreased | nconveni ence and _irritation, _ _increased .
eas&OBFLEELNY 0P L t YREPat i%nfoldntder BIAREY HRYr Aati 6a fruid
of shhe1apki bragahe@98 Ty I ditholt, 030 & rmalth® alcohol, an
product. EXAMPLE 15 A patient is suffering from
neultd#eEnaPfti%. SRTPdSRADI LT VB EINGy noRERRY tSle carbonate,

CONMRY3bhe PNndinyIRAPERSEATAd, NECRYI NS iRt psBfdifbxanes,
conpri si ng_an antifungal agent as the active
t heddpetibye eBliRim ands Migpiess |§Perdvthi stered to the

pati@ny. 4t sweuhdeher evppstedidhaket borsdt ireBl WY dgroup
i mprove his/her condition or recover. In addition, it

WoulenERSEIRE exPlect &d t RAIY PRSI LPAent FRkEY  ether, a
Comybkgatm&r@ RLEV{ O&stdmr avede 8¢l AR, Y a0kul ik ed fatty
a

antifung agent, decreased inconveni ence and
i rriacadi swrfachapbased ohoerbrtade trbEYt REIParERRCtaNt, a

and 49¢ueqdc et 8dalheBcfine | Nenantddiital; 08Dt Factant, a
during storage of the product. 73 UBSTI TUTE SHEET

( RUIRn2épnig) 200U7XEIS702 s PO USTB04/ 8167981 EdAPrErggapol
A pabiy@akbchse SW fRBefuh URARMEL bL Ssulrd Q2R &1 aliphatic
pharnqceutlcai conposition of the present. inventive
subjasdne rrunfactansnpri HaysaAcrALe f dagavabyemt asseheitan
act |4 hNeTANQUL I 380 BharhScd OB EANLY AELEL Cdsar s
to the patient. It would"be expected that the patient
woulthengpfovandisittayresotierée® or recover. In

addi(tiiiqr), al %rgggipaﬂ,s%nge expected that the

i nventive conposition would provide inproved delivery

of the) am eEadgan agemoundedreasddct nchavdslisirry ghgtem’s

IR0l EOGE GARPY:B85 s A8 A kst he patl ent,

and ‘reduce egradation’o
(a) acetylsalicyclic 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 acid, thiosulfuric acid,
undecylenic acid, ethanolamine, and a pharmaceutically
acceptable salt, ester, or solvate thereof;
(b} an alpha hydroxyacid of formula I:

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

or a pharmaceutically acceptable salt, lactone, or
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the antifungal agent during storage of the product.
EXAMPLE 17 A patient is suffering fromintertrigo. A

wo oaanabd7e2 phar maceutical conposition of the pPeB®R1004/016733

i nventive subject 15 matter, conprising an antifungal
agent as the active therapeutic agent, is topically

adm ni st epkvhte therqst ivdmreint Ryouwnd Fa agepdoidependently
t hat the s/h nditi.on_or
recover. - fléédﬁ[@ﬁté@éﬁl CL]J* n%%\(% aloggl%£18§pg%t%d Thatt B
the invendi vsammth tiogn woebtupaioad de disymesied or non-
del i ver y; ofp Lhe. 20, 306iEUNIRL A0S, decreasede o atyn,
i nconveni'énce "amnd |rr| ati on, T NCreased ease &t~

for the paalleyft,, candtryédgr@mbsj,eg\ﬁadattnoaaaﬂf oft Rg¢ and Ry, may
antifung rin storaeof raduc T
|nvent|v§esu Jec ;91“1 tsg‘lr éHtng?hH% geggrgg EH 9’5?1 ICOOH
25 be appavcemi that the sane may be nodifi ed or varied

i n many d|f|c | ons, and ations are

not to bga?/egal?aaeﬁlgs toa%béar ﬂre U [rrhé spirit and
scope of the inventive (Buljoao (Rgptter, and aIII such

nodi fications and_variatio are intended to

el udedhs thi ARPREASE SR e ST n bRl mestey . or
SUBSTI TUEEJ.&'EET’C]@M Zsﬁ)eﬂéﬁ!nZQQMalﬂSZQZ are independently
PCT/U82004 0167 gL 1. Afo nable qg I%ﬁr%
system V\:ﬁF RINS e(?’fmép S 188n88 saturated
sel ect edofr Qﬁshh@r@fédl,p i Soneis sdn ngorofls&afe&&c astraight,

vol atile _propel]ant, a Cl1-C6 fl yl or nched
al kyl Pg éam aF o rYE (’:calcéo | a li'et l?%( or aryl

sorbit oI geleﬁpyﬂtwné&emr Qp)ﬂl@ﬂ%eC&beBii&Bly éuﬂs&ﬂeuted with
met hyl ene chlorlde et hyl hexanedi_ol onS|onanes

di met hyl @Bt her Liafd  mitxt U e SHOMe FEGH. ‘?L’f)a( F“P3‘Yagr°up having
surf act amt tgomﬁdrpataﬁgect ed fromthe group

consi stin pol yoxyet hyl ene fatty ether, a

pol yoxyet(ﬁill et af%h")[/)?fe&’@““ A ¥oktty acid, a sul fated
fatty acid surfactant, pRosphat ed @Satty acid
surfactant, a sulfosucm nHt Eurf ant, an
anphoteric surfactant, 2 c poI oxaner
surfactant, a non-ionic o a oI sy factant, a

petrol eum derivative surfgy ank, an a |phat|c
III

or a pharmaceutically acceptable salt, ester, 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 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;

Z is H, CHs;, OH, COOH, or SH, provided that Y and Z are
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am ne surfactant, a polysiloxane derivative, a
sorbitan fatty acid ester, pharnaceutically

w@eaapbsbt e salts thereof, and m xtures therepdT/URD04/016733

(iii) a propellant; and (iv) an acid in an anount to

affect the delivery systems pH selected fromthe

group conwmitsbiony ©f: (a) acetylsalicyclic acid,

ascorbi ¢ Acidy, ?%'a@rea%b iong P Uh&nathler dx{eqr ThCtorm a 5-7

acid, et hanestl fonic aci umari ¢ acil

gl ycer optm@l@éedcsawmﬁt% Wunneaa@r@tedwmrr@ghygh@ ring or

acid, malgig [ QU

aci d, oxal ic é&egb gEosp or i c aci % %glggg 5%%1& erk?cémllc

aci d, sulfigoi.c weéxkin hposul $ur morgci ¥ing urad:@mytséquf said

acid, et I har mneceyticall 30

accept abplzerigglg?bgglsctz Z{B'q‘ggrl%sgl \r/Tgf eg% hl\gr eo (b) an

al pha hydedxyadktuots fidrengiof.1: (Ra) (Rb)C(O—Dcw—| I

or a pharmaceutically acceptable salt, lactone, or 75

SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702

PCT/ 2)SZ0 @hag 18783t el amposhsienf coumprigiimgRa and Rb

are de d t Qup consistin .
R eBbbti e Sl o ) OF A RRRNE' dMboutic

[ sormger:ta)romcpham@aﬁatucalky r acciptadirearfileed bages, salts,

cycl c25 al ral kyl aryl groups,

V\heréeslctner(fa(ch *of® vya%ensd ere°¥ %eéoptl onal |y

substBlt utae@hwmhcamtmlJSHaceé&amaxgm@wp, cblprBdling:

al pha keto cid . _(Ra , 1 10 or
a phar rraceat i ca??amag%]te rﬁf &BIV r§af%? teé%twglgﬁg?;om%’éjrﬁ’e
t her eof wher ei(a) Raa ardliRbnar eedmpdependentdat eckeliectfth  the

fromthe group_consisti.n saturate
unsat ur at ed, Bg%ﬁrcfogls&rsgﬁ%% 3?_1% ”f‘?g: s‘for]ﬁ‘i%éﬁ? propellant,
branched, or ayc¢j-icg €luiPZiahRybr Bfa{dﬁéd, aQkyRraldcokbdl, an .

gr oups, V\,hereln R%_} ionally stit ted with_,

an F, d, Br, CI—% " aI § gPbuphaPrrgrto?l
derlvatlve, propylene carbonate, xylene,
methylene chloride, ethylhexanediol,

polysiloxanes, dimethyl ether, and mixtures
thereof; and

(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
sulfosuccinate surfactant, an amphoteric

surfactant, a non-ionic 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
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1to 9 carbon atons; (d) an acid of formula Ill: HH
Z CCoff n XI1Il 20 or a pharnaceutically

waceapbsmot e salt, ester, or solvate thereof, MMIEUS2004/016733

is 0-6; Xis H OH or NH2, each Yis Hor OH 25 or
X and ¥ are ophianakbyebakedhd qagtdiees! enlpidpa S 7

menbered saturated or unsaturated carbocyclic ring or
a 5-7 rrer(rfoereédmﬂéaed odndinsat ur at ed heterocyclic

ring, A& Pk g}? % %‘E&ﬁﬁt gg(ac‘éfe@ct %ﬁédcompa_slltlon s

heterocy lecrlngls s H CH3,
COCH, orpsmexgqnﬁddé@tomhahe\gm Zoaséstisg SUBSTI TUTE

SPEET (RULE 20) V020040195702 PCT/82004L 0367350100 bori.

both OH, or opt| taken toget
forma 5-7 nesishr exatrbanmpaaeddorfqm@,&t aridedethanesulfonic

carbocyclic rjng, or red A 5 4,
unsat ur at ed hée? erocyfc é HB%S %]?%lgn c?@n@%gg rl;tj)'rce aci
ring aton(s) mipmwiig a‘re!tder dusdslachlerhyg Reid, ®aleic Necid,

and (e) m xt ufeet%ag%%&%% %Z(i\?xc&’ha& %Qt LEAG, oxalic. acid,

conposi ti on conprising ective anount
one or nore apltosmldrher apedt isacchgein s srbic acid, sulfuric

phar maceuti cal Ly, acc‘%ekﬁtgsm ufy_rl%e (t%)igs %@Jdte%ylenlc acid,

I
esters, or so va ‘es er eo

phar maceut i caétlyaracicerinabl endaar pbrymeospricElly. adceptable

a foanabl e deli very, system 15 (a) a
sol vent conpo¥tion Zéelq dct8d°T? ?%%%he r%%%

consi sting of (mat ein adphal aydi:e:qmampieldfarfb;mula I:

(Ra) (Rp) C(OH) COOH I
or a pharmaceutically acceptable salt, lactone,
or solvate thereof wherein R, and Ry, are
independently selected from the group consisting
of H, F, Cl, Br, and saturated or unsaturated,
igsomeric or non-isomeric, straight, branched, or
cyclic C;-Cys alkyl, aralkyl, or aryl groups,
wherein each of R, and R, may be optionally
substituted with an OH, SH, CHO, COOH group;

(c) an alpha ketocacid of formula II:

‘ (Ra) COCOO(Ry) IT

or a pharmaceutically acceptable salt, ester, or
solvate thereof wherein R, and Ry are
independently selected from the group consisting
of H and saturated or unsaturated, isomeric or
non~igomeric, straight, branched, or cyclic C1-Cys
alkyl, aralkyl, or aryl groups, wherein R, may be
optionally substituted with an F, Cl, Br, I, OH,
CHO, COOH, or alkoxy group having 1 to 9 carbon
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a C1-C6 fluid al kyl or branched al kyl al cohol, an
aromatic al cohol, an ether of a sorbitol derivati ve,

w@reagpbsne car bonate, xylene, 20 net hyl ene chl pCT/U82004/016733

et hyl hexanedi ol , pol ysil oxanes, dinethyl ether, and
m xtures thereof; and (b) a surfactant conposition
sel ected fromtoms; group consisting of a

pol yoxyet hyl g fatty .25 ether, -a yoxyet hyl ene
fatty ester, (?3]: afaflyggcl:fzd?ﬁaﬁé"u gtg £fatty acid

surfactant, a phosphated-fatty\acid surfactant, a
sul fosucci nate surfactant, an hat eri surfactant,
a non-ionic pol oxaner surf &1 aj, on-ionic

u

mer oxapol surfactant, a petro deri vapyve

surfactant, an aliphatic am naY/syfactant, a ITI
pol ysi | oxane derivative, a sorbitan fatty acid ester,
phar maceut i cald ya @bespeadiieicallySEBSTP TR SHEET eRUEE or

26) WO 2004/ ]%'}zrg%epgg%yg 044016733 salts thereof

and m xtures ereof , a propellant; and (iii) an
acid in an anmpumst Ot6:;af fect the conposition's pH

sel ected from t.he_graup isting of: 5 (a)
acetyl sal i cyI:% i'® ggi gg’aélgor i'c acid, boric acid,
car boni ¢ aci cgadtoihiie Hcod,ORet hanesul fonic acid,

fumaric acid, glyceroghosphgqr.i.c id, LPpur i i
hydrochl ori c Oa%i%,angage?Ega%étion%%?) hgﬁgéﬁl ?%eﬁ:él%%c?%,fom
nitrous aci d,a oxakiic asnber:@ phosphertied acex, unsaturated

saccharin, sorbi.c acid, sulfuric | d hi osul furic
acid, undecylceﬁ‘ﬁ'bémé’é::l&,b o ?%a%%laame"ﬁ}e,meé‘ﬁofrgﬁ sathrated or
phar maceut i calnsataceeptialietersaltliestrdng, owheakvat ®ne or

thereof; (b) an ealfg%gl h‘\{glrfs)Sy% i d_of .f rer]r:ul a 'iic 1r51n is O,
(Ra) (Rb) C (9% Feomisly %hﬁ? HSHECSIFY g
acceptabl e sadt ,od agt one,
7 is H, CHiz, 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 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

(e) mixtures thereof.

3. The pharmaceutical composition of claim 2, which is

effective for treating a disease, disorder, or condition in a
mammal in need thereof when applied to epithelial cell tissues of

said mammal.

4. The pharmaceutical composition of claim 2, wherein said
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or solvate thereof wherein Ra and Rb are

i ndependently selected fromthe group consisting of
WoR200#10802 Br, and saturated or unsaturated, 2BCT/US2004/016733

i someri c or non-isomneric, straight branched, or

cyclic C1-C25 al kyl, aralkyl or % groups, wherejn
ongactr oficRe apdtiEF nieBareptionAISRLSs (@5t RDAEBECRrEIFally

ac?gpgt%a 1lrg%g£a%%%34 Qﬁp(S%?kr@”O?Eg@%15§€@§ctﬁeﬁéof are

sephgtadcdindicathy grespt AANEisaing &f efteppidso patefungal
agfegﬁgeo nMIS8loR : Bas and- 42 Qﬁﬁ séi‘@?%@ﬂd@lﬁkhya@ﬁ}&sc t8Ereof,

e group consisting of H and saturated or
camoeat bratethy |agemesi c toea BeHoRIesSRe£PE, 1% Yaamgirory bowel

dl% ?‘nggd’ a%rencﬁ}éc rﬁ:eggiegz%o aﬂ{)k&(ﬁec@r @hgyls’klﬁr HMity its
A e op h

wheér el n ionally substituted wit
a;@nafanqah qa'1mproV§41tscxﬁﬁeq;ﬁjqeaé@ngjK@%&n@r@mﬁﬁs thereof.
having 1 to 9 carbon 78 SUBSTI TUTE SHEET (RULE 26) WO
2004/ 105702 PCT/ US2004/ 016733 atons; (d) an acid of
f or Bul Zhe| phaBradeulizal compesion @ExcLaim & wherein said

har utjc Ve I tia€ t
< FPRVIDSRY ST ASSTOLG BT o5 Phcol pfod LG frouo
cdrsidtdngOH, ofr Xadrdoebazorspt i obidtopitamkén . t ogefmkénonide,

oo lphihedte, S A IEIDELEN S 1 L OBALY ! Blbonce,
batrsethrated ditmrdopeltiec bévamethiidsoien veherate, budesonide,
clobetasol propionate, clobetasone butyrate, cortisone acetate,
desonide, desoximetasone, diflorasone diacetate, diflucortolone
valerate, fluclorolone acetonide, flumethasone pivalate,
fluocinoloﬁe acetonide, fluocinonide, fluocortin  butyl,
fluocortolone preparations, fluprednidene acetate,
flurandrenolide, flurandrenolone, fluticosone propionate,
halcinonide, halobetasol propionate, hydrocortisone,
hydrocortisone acetate, hydrocortisone butyrate, hydrocortisone
propionate, hydrocortisone valerate, methylprednisolone acetate,
mometasone furoate, pramoxine hydrochloride, prednisone acetate,
prednisone valerate, triamcinolone acetonide, and mixtures

thereof.

6. The pharmaceutical composition of claim 4, wherein said
antifungal agent is selected from the group consisting of
imidazoles, hydroxy pyridones, triazoles, allyl amines,
undecylenic acid derivatives, tolnaftate, haloprogin,

pyridinethiones, clogquinol, and mixtures thereof.

7. The pharmaceutical composition of claim 4, wherein said
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nore ring aton(s) of said heterocyclic ringis 0, S
or Ny 15 Zis H CH3, OH COOH, or SH, provided that Y
wa@pah4/1257a2 € not both OH, or Y and Z are opti oned1/¥S2004/016733
taken together to form a 5-7 nmenbered saturated or
unsaturated carbocyclic ring or a 5-7 nmenbered
arstal itmatdd’ agent20 ignsedligcatedd fredrer @hycldmoup NGonsisting of

erein _one qr e ring.atomn f said heterocyclic,

Aerdogn® & PRRFedidd) CHibhales T res BT S5 Shafine.
cTheigayaimmc edli el ireanposildtoimafoled ai Brdnasbieh ietonazole

effective for treati a di sease, disorder, or,
S ERIYT GUCRIa%O RRmmBt T RARE -« HEFEGPTWHEIT aphiReanesole:
kepiddirlzioak, cahlcdrimiles ohicsSedkdlRMBhat80fthe Theystatin,
By P LR 8 | L Dl e,
t RCEI4%2004/ 01 6733f e, olrtrmabetaﬁt i \éxlené?hﬂre’mgut la¢id, =zinc

agent,s_or pharnaceutic ccept abl e free bases,
p%%lt?‘s},‘m&t g’fl ,mjo’ft%r(ﬁilg‘b'@%e?ﬁer eof are selected from

the group consisting of steroids, antifungal agents,

antim c%obi SI s, ureas and salts and derivatives . .

t herfeof ReSPRAFRRTEY i RGRRYEHECN (Hie SLARRL 2 aglifrein said
on®r oieNfhararaery veoWElerabca@hder §gerd@enbs | pHaRdRAUE cally

r ot ect thgrski n, nodify its appearance, or_inprove

ATIPPRRE of FPRaMPFGS  antP skt uPBSSThier 857 . SBlvatips thereof

cHFIRCULIreal cg0RPESiti 0R abrelatid, tMhRId Bptdbally in
10 steroid iis a corticqosteroid which is selected from
cOPRINGEIGp Wi BRI 13 tdrrat cR et SiRE BrBEbBI ¥FRAte,
anti noni de, becl anet hasone di propi onat e,
bet amet hasone benzoate, betanget hasone di propionate,
bet arefThgsBha g Bl FameIDhiiRn ofcicdBémadolwherein said

Y i®RBdhe ha &l ADBLASONG NULYS Bl de6PLELSANE ARLRLRs) less
15 desoni de, desoxi netasone, diflorasone diacetate, _
tRAT | ROt oPEn@T VEler BERT LI CPORerTRR toat offf deaid active

thdAsRLBAS At ¥al Bt phalhHOSHQIANG 3E&LAIUAS: salt, ester,
fluoci nonide, fluocortin butyl, fluocortolone

ol rP&P&CI-ons, fl upredni dene acet at e,

10. The pharmaceutical composition of claim 9, wherein 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.

11. The pharmaceutical composition of claim 2, wherein said
solvent composition is selected from the group consisting of
water, ethanol, isopropyl alcohol, benzyl alcohol, dimethyl
isosorbide, propylene carbonate, xylene, methylene chloride,
ethylhexanediol, polysiloxanes, dimethyl ether, and mixtures

thereof.
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flurandrenolide, flurandrenolone, fluticosone

propi onate, 20 hal ci noni de, hal obetasol propionate,
whyarnaaesnt i sone, hydrocortisone acetate, PCT/US2004/016733

hydrocorti sone butyrate, hydrocortisone propionate,

hydrocorti sone val erate, nethyl predni sol one acetate,

nonmet asone furoate, pranoxi ne hydrochl ori de,

predni sone gcetate, . prednisone valerate, . .

bri dfici WO GETHEEEORIGRL SOEORIKICH &F CI8ITIRy afFredn said
su}h&g@&ﬂf|G§M§d§i?&bn0iﬂusﬁﬂebt$ﬂ f&ifﬂﬁﬂeﬁbﬁﬁuﬁwEﬁnﬁi@ting of:

sai antifungal_ agent is selecte romthe group

coné?ét?nﬁoTﬁéquﬁo aE%?eé?nﬂ§Hbey pyri dones,

triazoles, allyl annes,) &9 (oocdecw)goic aci d

deri,vatiyes, tolnaftate, haloprogin, pyridinethiones,
whergd i Rofs %ﬁﬂiqﬂdxfuﬁﬁssf%i?eof. 7. The pharmaceuti cal

COMBSsi hi 86mEdurd @ifMcAe PoEEIa: said 80 SUBSTI TUTE

SHEET (RULE 26) WO 2204/105702 PCT/ US2004/ 016733

antifungal d§EAEHISCER) KRG O PhéCHY ot :consi st i ng
whefreiaMphotesign N xBisbyt 96 pnazdlye iri krabe, ciclopirox

ol am ne, clindanycin, clioquinol, clotrim-zole,

econ oPeCOmRRIS, Sfe thej £PERELa % | yconazol e,

flucytosine, griseof g¥idh,)|ttpp00az0l e, 5
ket oconazol e, m conazol e, m cronazole, naftifine,

whepeint Pnis Yo P@ddRshff i ddel < dlecoRaz bl e,

ter higpaki BEmpdBic @FazakerortiReonazol e, tolnaftate
triacetin, unecylenic acid, yrithione, and

zi nc

m xt ures thereof . 10f%¢(Q%én%%éﬁﬁh£eutical conposi ti on
wH¥rethahm &, 1 91es ey xakd pONQrPr JIEkg;active

therapeutic agents or pharnaceutically acceptable

f r ed ShazesomreHnd ofesher Sormilasol vat es t her eof

conprise a urea or a sglt or deriwvgative thereof

optionally in conbinfﬁion wi th ar| additi onal active

t herapeutic agent. - 15 9. e_pharnaceut.i cal

conposition o 1cla.cl)mZ, m%%%e?ﬁ sai d Lé%:orr%ﬁsition has

a concentration of degradationl product(s) less than

about 5% of the starting conc ation of said active
wHdiehapeutic agent or its pharmaceutically acceptable

salt, ester, 20 or solvate. 10. The pharnmaceutica
conpos?td dh 6F 1Yl dndepgpdentily §ald-Cy straight or branched

chain alkyl, a C;-Cy straight or branched chain alkenyl, or a Cs-
Cy straight or branched chain alkynyl; and
X is H, Li, Na, or K;

(f) a compound of the formula:

0 Tz o
>~NH—CH2—CH2—N—CH2—CH2—<
R{ 0—X

wherein

R: is a fatty acid;

Ry is a C1-Cy straight or branched chain alkyl alcohol, a C-
Co straight or branched chain alkenyl alcohol, or a C;-Cy straight
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conposition has a concentration of degradation
product (s) less than about 2% of the starting
wa@ooaaninat i on of said active 25 therapeutic aBenUSIN4/016733
its pharmaceutically acceptable salt, ester, or
solvate. 11. The pharmaceutical conposition of claim
o2, bdiriteidn ckaifl aBoMaNtleonpdsidndn i s sel ected from
t he rou;igIb §n5| t|n 8‘{ 30 wat er, ethanol, isopropyl
al ¢ 7yl %1c di et hyl i sosor bi de,
pr opyd)ere conpbamdt Ef, t)h)é| epenul®t hyl ene chl ori de,
et hyl hexanedi ol , pol ysi | oxanes, dinethyl ether, and
m xtures thereof. 81 UBSTI TUT EET ( RUL 6)
2004/ 105 B1,~+2: Eh ph E%euﬁlcal
conposi tiontof claim erein sdi surfacta
conposition is sel ect ed fazom the droup consisting of:
(a) a compound of the f la: 5/y
CH3(CH2) XCH2( OCH2CH2) OH, wherein nis 4-8 and x is
5 WRRZRED () a conpound of the fornmula: H3C (CH2) XC (O
(OCHRGH2)e-nEC (0) (CH2) yCH3, wherein nis 2-90, x is
6- 20, and y s 6-20; 10 (c) a conpound of the formul a:
HSCY(GHZ)?' BPRCEBX, wherein n is 10-22 and X is H,
, Nag @r7§, (d) a compound of the fornula: H3C
(CHZé_fnCHZCPCBX 15 wherein n is 10-22 and X is Be,
) eacompesln% Hopeufiroflahe formula: 0 0 R
O CH2 CH -~ R2 |1 S03X wherein and R2.is each
i ndependent Ify a C1- C9\sfraight or,bfanched chain

al kyl , aud&2f-68-sdx, e, —otpRebed-ghaby -al :11 or
a C2- Q9 st a’ ght %or néhed’cha TI kynyl ; and
10 X z
wherein
x is 18-21;
v is 7-163; and
z is 18-21;
15 (1) mineral oil, microcrystalline wax, and distillates;
(i) a compound of the formula:
TH
Tl
N
VN
/RZ R3\
HO OH

wherein

Ri, Rz, and R3 are each independently a C;-Cy straight or
20 branched chain alkyl;

(k) a compound of the formula:
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Xis H Li, Na, or K (f) a conpound of the fornula: O

12 0 >NHC 12 CH2ZNCH CH2 R1L 0 X 25 wherein R1, is
wa@2doativyroaci d; R2 is a Cl-C9 straight or branchemusivas/oe733

al kyl al cohol, a C2- C9 straight or branched chain

al kenyl al cohol, or a C2-C9 straight 82 SUBSTI TUTE

SHEET (RULE 26) WD 2004/ 10%702 PgT/ US2004/ 016733 or

branched chain al kynyg] alcbhe); agd® is H Li, Na, or

K; (g) a conpound of |the fforpul a: (CH2-CH2_O

CHCH O CI—|2_CI—I2~R-2-_Q:L H3 YD ®in x is 8-75;

y is 30-35; and “z if 8-7 h) a corrpour?d of the

formula: HO CH -CH2-:0 CHI C&--OCI -CH2--0H Y CH3

CH3 10 x z wherein ®is 1%- Y/ )i(sR87-163; and z is

18-21; 15 (i) mneral oil, mcrocCrystalline wax, and
whbsdild | ates;  (j) a conpound of the fornmula: OH |

x is 2-500; and

Ry, R2, R3, R4, Rs, Rg, Ry, and Rg are each independently H,
C,-Cy; straight or branched chain alkyl, C;-Cz; straight or
branched chain alkenyl, C;-Cy; straight or branched chain alkynyl,.
C,-Cy; straight or branched chain alkoxy, Cg-Cis arvl, Cg-Cas
alkyl-substituted aryl, or Cs-C,; aryl substituted aryl;

(1) polysorbate 60 and sorbitan monostearate;

(m) pharmaceutically acceptable salts thereof; and

(n) mixtures thereof.

13. The pharmaceutical composition of claim 12, wherein said
surfactant composition is selected from the group consisting of
laureth-4, PEG-2 dilaurate, stearic acid, sodium lauryl sulfate,
dioctyl sgodium sulfosuccinate, cocoamphopropionate, poloxamer
188, meroxapol 258, triethanolamine, dimethicone, polysorbate 60,
sorbitan monostearate, pharmaceutically acceptable salts thereof,

and mixtures thereof.

14. The pharmaceutical composition of claim 2, 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
acid, ethanesulfonic acid, fumaric acid, glycerophosphoric acid,
gluconic acid, glutaric acid, glycine, glyceric acid, glycolic
acid, glutamic acid, hippuric acid, hydrochloric acid, lactic
acid, maleic acid, malic acid, malonic acid, mandelic acid,

methanesulfonic acid, mucic acid, nitrous acid, oxalic acid,
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RL ~RR3 HO OH wherein R, R2, and R3 are each

i ndependently a C1-C9 straight or 20 branched chain
wa@bkéoghos70k) a conmpound of the fornmula: 83 SUBSIUSI00E016733

SHEET (RULE 26) WD 2004/ 105702 PCT/ US2004/ 016733 11

14 16 R2 S1 O70 S§i R7 R3 R5 R8 x wherein x is
p815ﬁ@¢nmda¢7€]d REhoftofid &£&H 4, RGprmorﬁm:d &BiAr es@atlarin,

i ndependent strai ght. or nch chain
S?Fk§§¢a g % sf?%?ﬁ ac£%”br§%c éﬁ'chgcﬁ a|f fPrlc acid,
t&2e4Pr saidi, ghhieglicddchedi¢haiioashkayic adil, Cﬁﬂdecylenlc

G hy1 FmRARIPRG Ir51o o B RIRFy | BT P8 hereot

aryl (1) polysorbate 60 and sorbitan nonostearate; 10

tlcaII acceptabl e, sal ts _thergof;
() ) phangReeLeslly o B ROt B PEeEr 2, MSrein sata
cﬁﬁﬁ@@ﬂtidrﬁradﬂﬁ.tﬁ:bﬁam.ﬁ&;ommﬁj’sésnasﬁd)ﬁn siiftdcant
conposition is selected fromthe group consisting of
15 laureth-4, PEG 2 dilaurate, stearic acid, sodium
| auryé. soHef @h&mﬁﬁ:eﬂﬂil)dalsGd]inpkb‘&ﬂlﬂoho&tﬂcei&]m& whereln said

cocoanphopr,opi on pol oxaner
RS RSToA] 4 RECROTAALT G oonCRbSE e b Igh Jor Storage and
dedi bét@roMmaast eanpbei tdiar maceuti cal ly acceptabl e

salts thereof, and m xtures thereof. 20 14. The
pharmaceuti cal conposition of claim2, wherein said

aci di7 s el préashdeu@ithhec@iep Lo d 51d188moi6 AGRkkEin said
acid, acetylsalicylic_acid,_ adipic acid, ascorbic
CSEFﬂln%%pbﬁtFem%Rﬁgé oheflStl artWinEri @laSsd, plastic, or

meRERPEE GeraGicde . citric acid, formc

18. The pharmaceutical composition of claim 16, wherein said

container further comprises one or more protective coatings.

18. The pharmaceutical composition of claim 16, wherein said
container comprises two or more compartments permitting the
composition to be physically separated into two separate portions

until dispensed from the container through a valve assembly.

20. 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) a pharmaceutically acceptable carrier, comprising:
(i) a foamable delivery system which comprises:
(a) a solvent composition selected from the
group consisting of water, ethanol, isopropyl

alcohol, benzyl alcohol, dimethyl isosorbide,
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25 acid, ethanesulfonic acid, fumaric acid,
gl ycerophosphoric acid, gluconic acid, glutaric acid,

w@bgoaitosgp2 gl yceric acid, glycolic acid, glutareTusmod)16733

hi ppuric acid, hydrochloric acid, lactic acid, nmaleic
acid, malic acid, malonic acid, mandelic acid, _
met hanesul f orpomdiede rachenates d xydieneoune iy keneoxhllpgide,
acid, 84 SUB ( 004/ 105002 oth
PCT] US2004/ 011 BT ar ot P ReT . BhoSahor e aar 6, e
propi oni ¢ aciahd sdethaesnthesedficyndc acid, sorbic

acid, succinig.acid, I ' | cJd.act ar I d

thi ogl yeol i ¢ Ride ﬁ%‘?&?&#%?.ggﬁé‘g‘?%lglg’%d%c?ﬁééﬁ% from the
aci d, et hanol gumure caderdstangves Lueredi-4 amEGri2xdalagrate,
thereof. 5 15._The p c Lcal Sitl ;
claim 2, mher%ﬁ??ﬁﬁﬁ dgg%%ﬁpggﬁ'ﬁgn éﬁﬁﬁ%% o%%.§%ﬁg’ dioctyl
conpri ses a feahumhi buldiosutéindbe, phacormeghopabpionate,

conposi tion of ,clalm?2,,ghergl %:%%'o‘i Pt C%’B{%%%hgﬂamine,
I s packaged iR Container suitapre for storage an
delivery of sainkwdrpasiti onpolyso¥hatehar nd@euti cabrbitan

conmposition of claim1 wherein said ont ai ner _J
conposed of SIS AR AR Gracet (fuatf e¥egptagle sares
m xt ures t hereodrediy. afiiemphianmnes editarealf ; conposi ti on

of claim,16 mhereiq0§aiq container further conprises
one or nord’ p? FEHINVE CHatThgs. 20 19. The
phar maceytiifplarc Gigidsihi @n adowsltats d6feathehei Corgaisdtion’s
cont ai ner__conpri se WO g% nor e _conpart nent s £ iq
permitti RY £R ec%%?fr;f&?ﬁ“ti R 907 dEEARE YOk dAfstACe o9
into twoasepalsd i qrild oasid unkidipdeSpriised dse@smrdike acid,
cont ai ner through a, aI%F assenbkéi 2§b20. A \d boni
phar rraceﬁ'lsPE’éFl‘goﬁﬁb  t FSRZCoMprASITg: PUmC afcid: carbonic
effectivacaﬁpuaitﬁﬁcgauﬁﬁn‘ﬂm&mecaagFaeféh@ﬁgﬁﬁﬂ&bﬁic acid,
agents or armaceutic accept e free bases, . X
calts, GEPAFLS 7 dolHCRTOPRAFERPT L GuRtF () Guconic acid,
?h?r rra;:e@tmgiafiad a?gi@pbabbenéar%ﬁeﬁiwﬁawsi @wcol)&a acid,
i) a foanmbl e delivery systemwhich conprises:. (a) a |,
sol vent €3Hﬁ6§??i(ﬁ?%?&le9¥88u¥¥?nnﬁQH§' gF%éﬁPéiléilc acid,
consi stingceficvwated, gibai®lacidopiapy acdldGob@honic acid,
benzyl al cohol, dinethyl isosorbide,

mandelic acid,” methanesulfonic acid, mnmucic 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.

21. A pharmaceutical composition having a starting

concentration of an active therapeutic agent comprising:

(a) an effective amount of one or more active therapeutic
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85 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702
PCT/ US2004/ 016733 propyl ene carbonate, xyl ene,

woredagbsoe chl oride, ethyl hexanediol, polysil|PERBEOIERN4/016733

di met hyl ether, and m xtures thereof; and (b) a
surfactant conposition selected fromthe 5 group
congigsmitsg oof dhagracauiicly efidnhabdee frest bases, salts,

aci ds30di upy| atyeeilkhat8ordli Qg yl  sodi um
sul f osucci nat e, cocoanphopropi onate, pol oxaner 188,

mer-obEdpola PBBrmactutisaddivaAraeptakliqmmairdéene, comprising:
pol ysor bat; GQ’féﬁ&ﬁhk@ﬁelgvgg??g} tnﬁ%ﬁi h comprises:

pharmaceutically acceptable ereof, an
m xtures therédf; i Epluept ossmpanttiomd s@lieckedn fwbml the

in an amount {ooaf IeGk: Lhe, £ oPosichi-0 %Zvoll‘&?%iglﬁﬁpeechantr

n
fromthe group consisting of acetic ac
acet yl sal i cyl fcCa€i dflwidl pilkyacPd, brmwdreldi 81kl delcohol, an
aspartic acidy, '@'cé%gd%blbor% aGifle CaEQonEC orbitol
acid, citric acid, Torm<c acid, et anesul foni ¢ aci 5,
fumaric aci d, dgripsdrioghos phrdrylevied, glaaxbonateaci dxylene,

glutaric acid .ne, glycerqc .acid, glycoli j .
20 glutamc arél?%{lly%n%puri c a(g}!lii, Jﬁhs/édr ochl or%: lglg?egé,aglEleI’
| actic acid, pelwiicdawengs, mdivetleyl, eiieni c aad dmixtures

mandel i ¢ aci dthgga%mn%%ll fonic acid, mucic acid, .
nitrous acid, oxalic acid, pelargonic acid, phosphoric

aci d, propionik) ad guacthati rpmpasicidn cael@cted?2From the
sorbic acid, succinic acid. sulfuric acid, tartaric

acid, thiogly§6?$% §§F5ESEEF§SLR¢UFHCP8% %%yé%hy ene  fatty
undecyl eni ¢ aetlder et hapollgokyethylaingr afdytvanester, a fatty
synthetically_derived a

thereof, and At Xtur &s ?‘E%Eé;%a. | %%tﬁgérglfvi L\\F/ﬁgg%ﬁ??ré%’l a
conposi ti on hphoswharest ar t ifagtyconcantd at i Gurfacaant, a
ccli v {heT Pl PR SO SR ) ol S
surfactant, a non-ionic 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;

(ii) a propellant; and

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

PH selected from the group consisting of:
{a) acetylsalicyclic 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
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86 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702
PCT/ US2004/ 016733 agents or pharnaceutically

w@eaapbsbt e free bases, salts, esters, or solPer/@s2004/016733

thereof; and .(B) a pharmaceutically acceptable
carrier, conprising: (1) a foamable delivery system
whi ch conpri sesid,5 (diecswduwdnt eodgoesi tindecyeprie edacid,

o e R0 ML popeotani

al cohol , an snmates&em,cohosg)lmeettﬂnerreeﬁ a sor b| toI

derivative, ene.carb I J ene
chl ori de, et hylﬁﬁexane %Ia 898%‘?%3%86(%&%33%& net
ether, and m xtures thereofRa.)amd) ¢ bYHCAW f act ant I

conp03|t|on sel ect ed fromthe ro 1y
pol yoxyet hyl efie ¥ 15 ™ ttlﬁalgyaggg @oa%/lz 1§ctone,

fatty ester, arfa:t;dsyvaamdt}mmnlffamadréamtyRac:laild Rp are

sur f act ant ated fatt sur.fac
sul f osucci natje‘g ‘i SSne €°m chd ég{?]&a%t neisting

eric
a non-ioni c pefoxaney SﬂjrfBEt aemd sa2rated i@niunsaturated,
mer oxapol surfactant, a etr | eum. derlvatl

surfactant, ah® %ﬂ‘?]b‘hdaﬁr th ﬁ%omerlr? a &R gﬁg branched, or

pol ysi | oxane égslMat cye5zsa aae:ym tairalfk&ﬂt,y aci drebt girpups,
phar maceuti cal I%/ accept apl e Its é eof

m xtures ther&of*eYys BRF fp pefP FFI \oPkfonally
acid in an anpupétiutdd edtht he COES tomn soonl—i_;roup,

selected fromthe roup co |st|n %tf %}f%i

acetyl sal i cycfft PE Ja ferede &Lt d,

car boni ¢ aci d, form c aci d, (RUtmumhRLpnl ¢ 30 acidz

fumaric acid, gl ro hosphq aci d, uric.acid

hydr ochl ori ¢ 8ti Q?”é&icag 1Y i q%?@@ﬂlef §RLE: &IEET oF

nitrous acid, sgxaét@ aejr@.reo@hos&}{mdfém acrRg, and Ry, are

saccharin, sorbic acid, sulfuric
independently selected from the group consisting
of H and saturated or unsaturated, isomeric or
non-isomeric, straight, branched, or cyclic C;-Cais
alkyl, aralkyl, or aryl groups, wherein R, may be
optionally substituted with an F, Cl, Br, I, OH,
CHO, COOH, or alkoxy group having 1 to 9 carbon

atoms;

(d) an acid of formula III:

0
H H

Z o c~—<
|/ | -
Y/ X

or a pharmaceutically acceptable salt, ester, or

III
solvate thereof, wherein

n is 0-6;

X is H, OH, or NH;,
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87 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 105702
PCT/ US2004/ 016733 acid, thiosulfuric acid,

waoipelgayizeni ¢ aci d, ethanol am ne, and a PCT/US2004/016733
pharmaceutically acceptable salt, ester, or solvate
thereof; (b) an al pha hydroxyacid of formula I: 5 (Ra)
(Ro) C (OH CEoH I ierHaomm{.rmceuti cally accept abl e

salt, l|actone v
are | ndepenadentxloy #eg’%gd‘gﬁﬁ %%?hgégélg tages %{:Rpo form
of H F, d, &r, Sa'md sepezbded oyatumrsdiedr ated, illﬁsaturated

i SONeric or non-i so rlcrk%rgrgapt ran hed

cyclic Ci- 25 aﬁ}ﬂ?cpf ara or-aryl groﬁﬁéea S %Fated or

each of Ra anrhsiattun‘ayeae heperonatlic suhgti twitkedim e or
? gr (r‘r)u_ll aS:_II Q_fgrﬁg)].n%gd\iﬂw Ot ((s&é)o)f srf\lé‘ 'fe'?:er‘é%g Cc %1%5 is O,
phar maceuti cad | wraticept abl e salt, ester, sol vat e

t her eof wher a ar nde ent |

fromthe gro?p c,ng[Sl gg? ngt ?O?-# %g‘?uPﬁ?éhé%% Baty ana

unsat ur at ed, z smmlnbc bbtﬁ(bm,on i soneric, straight,
branched, or

k
gr oups, vvhere‘? % 659‘ ﬁ%ﬁ&llp’y%gggﬁt‘f tz’t#vmt? htorm
an F, d, Br al 507, n@dﬁer@@m safuraltedxy cgﬂ‘oupnsaturated

haV|n l1to rbon_  atorms; d
TR 8 HH Z:Eé‘ cpzc&j;FYrﬂr?% (P]’flé %—ﬁa rr‘i;bere(c)i saturated or
phar maceut i callsataceeptialle@ egabicl 66t @ing0r wheek¥at ®ne or
t hereof, wherein n.is 0-6;
more ring atom(s) of said heterocyclic ring is O,
S, or N; and
(e) mixtures thereof,
wherein said composition maintains a concentration of degradation -
product{s) less than about 5% of the starting concentration of

said active therapeutic agent or its pharméceutically acceptable

salt, ester, or solvate.

22. The pharmaceutical composition of claim 21, wherein 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.

23. A method for treating a disease, disorder, or condition
in a mammal in need thereof, comprising administering to said
mammal an effective amount of a foamable pharmaceutical
composition, said composition comprising:

(i) an effective amount of one or more active therapeutic

agents or pharmaceutically acceptable free bases, salts,
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30 Xis H OH or NH2, 88 SUBSTITUTE SHEET (RULE 26)
WD 2004/ 105702 PCT/ US2004/ 016733 each Y is H or OH,

woroox/1e5Td2 Y are optionally taken together to fBPCTUSH04/016733

5-7 menbered saturated or unsaturated carbocyclic
ring or a 5-7 nenbered saturated or 5 unsaturated
het espey<] iaxr rsolgatemerlegreadte or nore ring aton(s)

of said hetero l [ [ , ; ; qScH,  CH3,

Oy TBHOF hPRtE B E i atey nifh Mmfistell B

OH, 10 ofa)Y andsdvané opimirorsdltipnt sedectedetifom ttdre group
form a 5-7 nenber rat ed t a
car bocyc??%sﬁﬁﬁgo%%a%#rﬁer?oe‘?%lf%slg‘%u%;r?%%q%?nt' 3 Ci-Ce
unsat ur af bei dhea Bryde yott | branciggd wabingl nalbemhadr,  arpraromatic

ring aton{s f sai terocyclic.ring.ls. s
N, and (%c%ﬁ%’uf’%sg%%%fe% ,a}/vﬁwoer%éitﬁasglé%n%&%pv%s'i ?Fgﬁﬂ}lene
mai nt ai nsasb@aiteent r at i xyilafe, degr ada¢timyilensr oduct ¢k}oride,

| ess than_abqut 5%.0f.the starting conc .0

sai d act?eléybﬁheé‘raélﬁgﬁ?%t gé’g?ﬁ'? tor %quhcgﬂr?ratglg&t in%tgﬁry and
accept abhext@ksahbreest esnd or sol vate. 22. The

pharmaceuf i cal comnpositjon of claim2l erein_sai
conposi t :(]%}1 haassuéfr%gsgl?éht?% BSH P I EGT agS #?ﬁ%m e group
product (ednsBsiSingt hatff ahoubo2fomfetthd estear tfhhgy ether, a

concent o1 8 L iSaSFALLE, 28 LMELeRRU o T Sl cavea
s_oI vat e. fSBtyAan‘ﬂ_tih_Oéhfﬂ_fcﬁd‘rﬁati nca a_paibsphseed fatty acid
G sor et oPbacondlt Lon, o2 mmsl L eed. el Sabnoreric
ef fecti veuapaetdntyf a f eeamhbaiphapokeeutsrcalsurfactant, a
ciTecti VEORRHINS BREORES TOECHBEF ud BRSFAbERY dprivative
agent s oguphasr@aeut i gal | widewaptiabl erfihee baseSsctant, a
salts, 89 . ) . .
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,
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) (Rp) C(OH)COOH I
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PCT/ US2004/ 016733 esters, or solvates thereof; (ii) a

wé oarabd7e2 del i very system whi ch conpri ses: (a)Par/us2004/016733

sol vent conposition selected fromthe group

consisting of water, a volatile propellant, a C1-C6 5
fluid alckzyl apphgrapcheticaliy adeaHwblearsaftonatactone, or
al cohol , ﬂfr—_het{hélfe e%‘l?x' ﬁjerg\ﬁatﬂb\/%ﬂ:ep 1AR¥bERGent 1y
carbonate xyl ene ne chl or

et hyl hexaﬁbtﬁfeﬂd ﬁmnys:lhleomep cahgeshing evhell, BndcCl, Br,
m xtur es &]er ura g 1gr( b&n@awattaé‘c# antls%glgggél tJD:Pn non-
sel ected from t he group consistin

pol yoxy et sghesrie f aitlrynehherbranclmﬂ chmymwllen €:1f&st ylkyl,
ester, a, a , S d

surfact an%gbE 1pho%srgﬁa: édwf'é‘?ése 3’?%355 <':%thoafntRa apd Ry may
sul f osucke nalp@lmlﬂactsamstlantaﬁphutbr ﬁn 08, SH, CHO, COOH
sur f act ag méél non-i oni ¢ pol oxaner surfactant, a

non-i oni ‘oxapol surfactant, a petrol eum derivative
surfact aft) em @ligheaketoaridefsickauiianty: a

pol ysi | oxane derivativ n fatty aci ster,
pharmaceutical l'y accep?aﬁl e sa)lkzkgiat her eof , gue

m xt ur esother ephar(nacex)t:a:qjﬂqrpe&ld:mntalﬂmd éaw aresaeird or

in an armut to fect t ecorrp |t| n sel.ecte
fromthe g?‘é%%e c%ﬁeslfe m&’o m 8Ce yﬁssa‘ﬁrl cycr:)ldegengently
aci d, assel@mioecadmbm bbei gragh d.";onsz.%tc_agboﬁlm add daturated
forrric acid Qa nesul foni ¢ aci i c_acid,

gl ycer opRbsp HS? R, ﬁcﬁ[ﬁ?l]:rllcc Oajfmn o W&‘F %ﬁroistfalght
aci d, nabeanclasd d, orretctramﬁeeulcﬁewsc aacklyd,, ardlkels or aryl
aci d, oxalic_ aci hos hori c.acid,.sacchari .sorbi.c .

S SuPFTRE. ier ik Rodtat b pokiPASTER IbnraRERR cvitn
aci d, ethanp) a,nar,and GHplHONACEOH ) cat lal kogg cepdumbheving

salt, este r s Ivat t hereof; (b) an al pha
hydr oxyati B of TR ¢ PPS{Ra) (Rb) C (OH) COOH | 90
(d) an acid of formula III:

=
\l/

or a pharmaceutically acceptable salt, ester, or

0

V4
AN

OH

H—0 T

IIT

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 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 0, S, or N;
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PCT/ US2004/ 016733 or a pharmaceutically acceptable
waadoj1037act one, or sol vate thereof wherei n Rapemdsit4/016733

are independently selected fromthe group consisting

of H F, d, Br, and saturated or unsaturated,
i soneri cz oks #ﬁonCB:srl SFmeePRH . o §HgHerowWdsAcHarE Yoend Z are

cyclic C%{O J_q.j aral kyl, or aryl groups, wherein
each of and Rb may be optionally substituted with
an OH, Spt CHOA BOake eptopmaliy) talemitswather derifgr®ra 5-7
formul a $%|cg{%d'@%kuggggé)éf%anéltu?ﬁtéd carbocyclic ring or

phar maceu y acceptable salt, ester, or Solvate
t her eof &hBrei memlmdd sREuAREeq nefe pErRRitaF eds BEEeFeRrclic
fromthe %&Upvﬁl‘é%iﬁt'&ﬂa obrH Ak Satupat £dom Q) Jof said
unsat ur at , 1soneric or non-isoneric, Straight,
branchedheberqgmihw €ingoss N kA, OéfrHI:k?Ild or aryI
gr oups, r £ tlonally substituted with
an F, d, E %ﬁ&éﬁ%ﬁg&% =& or al koxy group having
1to9 carbon atons; (d) an aC|d of formula Ill: O H
I a [ d
ncodl aBte Marpacelpildr bomBhaftRRCEFICR, 93, iheretn sat
cdnpoBiBioX hssHa @ficaprtrdiion 08 éa@md&nl@nHmpdGPIt(@)r less
X.an ar opt I I or e
thr?élnbgk?e sg urat ytétg'g?{%r a?‘g‘g‘;%grﬁtégﬁé |dc? ??agld potive
therapdunbrrbeyent sat waatpbdrmacemsa:taﬂtﬁm @@bdma@ﬂecwu cester.
erein one or nore ring aton(s) of said 30

rin
&t F’S‘%CHC ringis 0, S, or N

25. The pharmaceutical composition of claim 23, wherein 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.

26 . The method of claim 23, wherein said solvent composition
is selected from the group consisting of water, ethanol,
isopropyl alcohol, benzyl alcohol, dimethyl isosorbide, propylene
carbonate, xylene, methylene chloride, ethylhexanediol,

polysiloxanes, dimethyl ether, and mixtures thereof.

27. The method of c¢laim 23, wherein said surfactant
composition is selected from the group consisting of:
(a) a compound of the formula:
CH; (CH; ) xCH; (OCH,CH2 ) ,OH,
wherein n is 4-8 and x is 6-20;

(b) a compound of the formula:
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PCT/ US2004/ 016733 Z is H, CH3, OH COOH, or SH,
w@eamitcgd2z t hat Y and Z are not both OH or Y poOuR20a4/€16733

optionally taken together to forma 5-7 nenbered

saturated or unsaturated carbocyclic ring or 5 a 5-7
menber ed sat Hr%(ﬂé‘d)a&(odﬁé?gﬂzﬁfht)é@p@t(@ﬁ@bﬁ@uc ring,

wibersl qrgezaborm,gelsr |6rl@0at gﬁgls het erocyclic
ring i1s 0, S, N; d (e) urest ereof 10 24.
The Marﬁr@@@ﬁppéﬁlo%dlh?oéoﬂfmahaof cl ai m 23, wherein
said conposition ha t n of degradation
product(s) less t haﬁhgkgggpcngﬁ 6%5 Itxﬁe starting
5 whereienty disi dA-8% and K d6t Hvelit Mz apauthic agent or its
phar j@c | Clonelell {, ester, or solvate.
15 2@ %wkog'a%g{rl%{r%igeﬁtl calioggﬁfi)%& tion of cl aim 23,
wher ei n sai d conp05|HsﬁdﬁHh)a§HaO%ﬁcent ration of
i;Qn{pLesiu ut 2% of the
w}g?%r%?% l%onge%?r%cl{?n of sal ggac |\t/t::§l’l t her apeutic
agentelora icogpphad et dlnei akinplaccept abl e salt, ester,
20 or solvate. 26. Thegpnethod of chai m 23, wher ei n
sai d sol vent conpositi H is selecffed fromthe group
consi sting of vaateLL haug ﬂ)r opg al cohol ,
benzyl al cohol’ ! di et hyl bs&ﬁm de, opnyzene 25
carbonat e, xylene, nethylene chloride,
10 et hyI hexanedi ol , pol ysi | oxane893%i net hyl et her, and
yr es thereof. 27. The method of claim 23, wherein
vsa d]L surfactant conposition is selected fromthe
gr olp enfiskstisngadh :ir@@peajient ompdunth strahght ocsmmbranched:

%% a cozﬁpﬁg% Qg thg'je%lsnuhed égiln%%%#, i's

CSIHEET 1GRUL &r Z8)andBeA0 0UA 10550 RAT/ 682004/ 016733
15 X is H, Li, Na, or K;

(f) a compound of the formula:

o) Tz o
>—NH—CH2——CH2——N——-CH2—CH2—<
R{ 0—Xx
wherein
R, is a fatty acid;
20 Rz is a C1-Cy straight or branched chain alkyl alcohol, a C,-

Cy straight or branched chain alkenyl alcohol, or a C,-Cs straight
or branched chain alkynyl alcohol; and

X is H, Li, Na, or K;

(g) a compound of the formula:

HO—(CHZ—CHZ—O CH—CH,—0 CHZ—CHZ—-O>—Z—H
X

25
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H3C (CH2) XC (O (OCH2CH2) nCC (0) (CH2) yCH3, wherein
nis 2-90, xis 6-20, and y is 6-20; (c) a conpound
woboothes7dor mul a: H3C (CH2) nCH20S03X, 5 wher ei PCTYUB®04/016733
10-22 and Xis H Li, Na, or K (d) a compound of the
formula: H3C (CH2) nCH20P03X, wherein n is 10-22 and
wWRergime, My, or Ca; (e) a compound of the fornula: O
0 RL{Q@EZHCHOR 2 10 SO3X wherein Rl and R2 is
each indepe ndently a Cl1-C9 straight or branched chain
al ky¥ ,i% 3389 abfai ght or branched chain al kenyl, or
a C2; {P gsai ght or branched chain al kynyl; and 15 X
is H_Li, Na, (f) a compound of the formula: 0
5 Re olhhi mmﬁommnrMa-<o X wherein Rl is a

fatty acid; 20 R2 is Cl1-C9 straighy or branched
chai n al kyl /al cohol , 09 str i ht or bra ched
chai n al & CHG-L@@

branched chéi Ikynyl Icohol |s |2| L|

K; (g) a co nd of the forrrula
CH CH2 O CH2 -OH/xx CH3 25Y H$UBSTIT ESHEET
. g{rUeLE 26) WD 2004/105702 PCT/ US2004/ 016733
x is 18-21;

y is 7-163; and
10 z is 18-21;

(i) mineral oil, microcrystalline wax, and distillates;

(i) a compound of the formula:

(l)H
Tl
N
/ \
/Rz R3
HO \OH
wherein
15 Ri, Rz, and R; are each independently a C;-Cy straight or
branched chain alkyl;
(k) a compound of the formula:
Pl AT
Rz_-sli_o SIJ. 0 Sli Ry
R; Rg Rg
X
wherein
20 X is 2-500; and

Ri, R2, R3, Ra, Rs, R, Ry, and Rsy are each independently H,
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wherein x is 8-75; y is 30-35; and z is 8-75; 5 (h) a
conpound of the fornmula: HOC --CH2 O CH2--CH2--0O CH

wo20HAes02H Y CH3 X CH3 z wherein x is 18- 2BCT/YS2084/016733
7-163; and 10 z is 18-21; (i) mneral oil

m crocrystalline wax, and distillates,; Q&% a conpound
Ciof21 hetFai gt aorOPrangRed | FRakm afliybH Gah€rei Ftipoht or

bﬂ%lxch@& cREfh B3 xane1 e &,thgzn Q@E&i&iﬁdﬂ kY bRardddd cﬁ&ix@l Ahymy1,
branched chain al Fé @ a conmpound of the
g

le—§pnu{sfara1-qht R@T 1 fgran, Cé)asn -PLRGxVR7 CRE1R52FRE  Ce—Ca2

Mﬁr-— 8 0502t FhstRdueBa, R7,
2 %éﬁ’ asfc gtggl?:h %ﬂ%ﬁgé’nde%@ ?—521 o4 SUBSTI TUTaEﬁg’HEET

(RUL@)z@plvs@ozb@mm P05 PETPLSIDOWPEGR3Zatel- C22
str a('nghg)h‘&&mgﬁéﬂf?{‘&gll%hébae%zgﬂie Qlt@z%h%‘iré@fghén@r

branched chai n al kenyl strai ght or branched
chai m)améyires thenset . -strai ght or branched chain
al koxy, C6-Cl4 aryl, C6-C22

28. The method of claim 27, wherein said surfactant
composition is selected from the group consisting of laureth-4,
PEG-2 dilaurate, stearic acid, sodium lauryl sulfate, dioctyl
sodium sulfosuccinate, cocoamphopropionate, poloxamer 188,
meroxapol 258, triethanolamine, dimethicone, polysorbate &0,
sorbitan monostearéte, pharmaceutically acceptable salts thereof,

and mixtures thereof.

29. The method of claim 23, 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 acid, ethanesulfonic
acid, fumaric acid, glycerophosphoric acid, gluconic acid,
glutaric acid, glycine, glyceric acid, glycolic acid, 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,
sorbic acid, succinic acid, sulfuric acid, tartaric acid,
thioglycolic acid, thiosulfuric acid, undecylenic acid,

ethanolamine, derivatives thereof, and mixtures thereof.

30. The method of claim 23, wherein said foamable

pharmaceutical composition is administered topically to the skin.
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al kyl -substituted aryl, or C6-C22 aryl substituted
aryl; 5 (1) polysorbate 60 and sorbitan nonostearate;
w@ pgo4pbemrraceuti cal |y acceptabl e salts ther eof pPCEDS2004/016733
(n) mxtures thereof. 28. The nethod of claim 27,
wherein said surfactant 10 conposition is sel ected
fr oditt heTheouprdmesi stfi nglefim| a2 et IwhpreipEGspid foamable
ph%%%%%ﬁ&%caft%{ﬂo% ?Ebﬂ §o§c§.rﬁirﬂlls@éli‘¥h §6¥)i@§ﬂ to mucosal

sodi um sul f osuccli nat e, cocoanphoproplonate
mah@iaﬁér agd, thaerexapd . 2be, manmAlignorewihe, ear, nasal

ic ol te bi t an npnost ear at e,
padgngg'g 9081 ndol)%3QERa B]@e oot

maceutfcally accepfa ts thereof, 15 and
m xtures thereof. 29 The nethod of claim 23, wherein

sai gzacﬁ‘ﬁje etﬁl%ldeg a:{rﬁ % t Qﬁegéﬁ&’%&ﬁ&na&%éé‘@ Qflsorder,

acefic aC| , acetyls |cyI|c acid I pi ¢ ac
orassordiitdoaciid, satpared cfuen dihd arpauine carisdstbogi of 26czema,

ianf %118 %?z’.oé?ﬁac, %%bgéa&fé r 's‘i‘:aag' gs%;ioarﬁq]ycegﬁb ic ermatltls,

anesul'fonic ~aci umari ¢ rop osp oric
denmatltgbucdnﬂ@eacﬁdrmlglutapncaaclddegmytlhes,glyebcrchelc

aC| ycC a iC
T L e A A
1nxanix1galon|c aci d, mandelic acid, nethanesul fonic

acid, 25 nucic acid, ni trous acid, oxal i c acid,

pel argoni ¢ acid, phosphoric acid, propionic acid,

sacahar ffhe nssdhiodybf oclacind 32, seitddicdinasail]l Bugalniiseases are

se;gqlc%’edts %];gr{l:tf aC' gy %;},325%%%5;03}0'&' 3 E‘r'lé? ¥GOLLE s, tinea
peatilzan @b.ﬂma nmguiemb vaihe® scadied eof timaed cm.ntﬁ_sr elsinea barbae,
ct r of go Iyev%ethgd of claim 23, wherein said
3 FRSSCE S CoRbosi tion i s adni ni st er ed
topically to the skin. 95 SUBSTI TUTE SHEET ( RULE 26)

WO 004 05702 PCT/.US2004/.0167 31. The .net hod of
Cl aith 2 TR TR “2aF o Thattab FEBRLY iReCeLA GaFes 18 eczena.

conp03|t|on is adm ni stered toplcally to nucosa
epit eI|aI cel | %fsue 0

o paLnathea ek adtand . S dopdil b & 5 moppgl in
nedl hbhedredf Claddimpr 231 ngvaind hils S&r ithgd k6 edtse ,skdinS O F d€#id mammal

an effective amount of a foamable pharmaceutical composition,
said composition comprising:

(i) an effective amount of one or more active therapeutic
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 alcohol,
benzyl alcohol, dimethyl isosorbide, propylene
carbonate, xylene, methylene chloride,
ethylhexanediol, polysiloxanes, dimethyl ether, and

mixtures thereof; and
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or condition is selected fromthe group consisting of
eczema, infantile eczem, psoriasis, scalp psoriasis,

w@t@pites7dermatitis, dermatitis herpetiform s, PCDOER04/016733

dermatitis, seborrheic 10 dermatitis, neurodermatitis,
pruritis, fungal di seases, and intertrigo. 33. The
met hod ofbtl & rEBEackRBE eFPMRAS it ifofn §aILCAF @ Akl 4PE group

sel ected fromd g, JbUPL £RREHSE] NI~ | AERaERAHRON | Stearic
tinea 15 edis, tinea unguium tinea capitis, tinea

cruris, ,atifea tmadiam  tawaildi asidfahg. ti méoctyl  sodium
versi col ﬁ1f§s4ucc1|}faﬂ£9t r&ﬁ:d&inpﬁbﬁkgb§8nat¥@er§bﬂo§aﬁﬂé} 188,

di sease I'sS eczenn. . A method for trea
ski n conuerdzapPdh a #éﬁ‘mal i rietdeaol paiesf | dlmethlcone,

conpri si ?g 18909900 &1 eringgho the slghp;ebnsai d m%ltearate,

an effective anount of a foanmble pharnaceutical
conposi t Pharmacel i aeddposi adPresApr i sialgss (i yhegpof, and

effectivg; QE@ ot Gfe.Qae.or nore active therapeutic 25
agents or arnmaceutical'ly acceptable free bases,

sal t(siiiésaepsopeblfarébl wates thereof; (ii) a f oanabl e

del 1 4ghYaYaLed vhl 6h 6 %S@&:aéﬂgcta S position’s pH
conp05|t| on selected fromthe group consisting o

wat aeleethénofromso\dmp)groalpcohehsisetnsberﬁzgll agletdhol acid,
di met hyl 0 rbo I

et RSTeSEoRT o7 1o e B P BMLERE EAEPICEuLY) B0 aspartic
di netdiy, behmn,c aamid nbarm @slﬁhepenlbqnzan@cga, citric acid,
SUBSTI TUTE SHEE (RU 26 4/ 1 2 .
SCT0Eh064) ORE e AR {PorPa %gjr?ﬁ%os Fggric  acid,
sel @ﬁty@@rbphcrsphergr ouapldcongllsmmg: ofaCIldur ethathric acid,
PEG 2 di.l aur at £, St .earic. . aci u ry e

di o}y *1E54i u?nysuﬁlfcosuc%:?na gy %gg%a 1?&0 1&%‘ lact acid,
pol dndgopei 1 & 88¢id, rm»rdmoapbbrm&,cmm éah'amlaamdnemalelc acid,
di met hi.cone poI sSQr. bate fan oS [
phafiRidSuti sl | FoAORaSt gﬁﬁe sBFE égjf er ot 4 Iae HeBul fonic
m Xtadies txhﬁ:ﬂ&ofacn(dl Ir)lta:opsorm:llldanthaélid: ac:Ld 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.

36. A method of making a foamable pharmaceutical

composition, comprising the steps of:

(A) admixing an effective amount of one or more active
therapeutic agents or pharmaceutically acceptable free
bases, salts, esters, or solvates thereof and a
pharmaceutically acceptable carrier comprising:

(i) a foamable delivery system which comprises:

(a) a solvent composition selected from the
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10 (iv) an acid in an anobunt to affect the
conposition's pH selected fromthe group consisting

wobooaaes?wz acid, acetylsalicylic acid, adipicreriud2004/016733

ascorbic acid, aspartic acid, benzoic acid, boric
acid, carbonic acid, citric acid, formc aci 9
et hanesul f oni €80 FONEiFEINE Ak iwpters a volatile propellant,

gl ycer ophosphar &£-CEDuiddik@0i 6x A6t £her@dUhaky T aﬂﬁ:ldimol, an
gl ycine, glyceric acid, gl%l caolic acid, glutamc aci
hi ppuri ¢ aci darfRRFiEhl B Wdei d 2N adtPExacPd, fal §°Eblt°1

acid, mlic aekﬂvarma}éml C @wedflcmendeldgmrabde, xylene,
met hanesul fonic acid, nmucic acid, nitrous acid,

oxal i ¢ acid, PEFBYHRA ¢ 20 athlPrififosphori cedeyiexanediol,

propi oni c aC'Eol§§EI$E§Hé@u saliheYhit &Gidh, S Cmixtures
acid, succinic acid, sulfuric acid, tartaric aci d,

t hi ogI ycolic sbegeok nidsul furic aci d, undecyl eni c

acid, ethanol agjne; fattdcdlahny @eﬂpgymr&tlé‘@écxed from the
deri ved am no acids, derivatives thereof, and

m xt ures t her 86PUP 2 CISISKIRGt hofl G RREYARGY AL WBaRH| £atty

phar maceut i Caleth@PrrpQSLﬁo'lQBnyQlWIérfé Ngaddle si€Ps, O fatty

(A) admixing an effective anbunt one or nore active

t her apeutic agéh@s @r Ehéfﬁ*a%‘éutﬁaéﬁyl ekt epabpetanee a
30 bases, saIF orggelvat egcifer eoguﬁ%tgnt a
phar maceut i cal | i)

{ acceptable carrier conprising: _
f oamabl e del i $ELfosyetig@behi crPwdRetPrsEs: (ap a amphoterlc

sol vent conpo e h kB
SHEET (RULE 2%&\5%&"‘2%’?)% %02%;2 PCT% 3%)‘(9)}421/ 016%}3’5%%"’“' &

group consi st pAg-&fnimt ersroxapofiat Fhefpriopdl| amt , pegroleun
Cl-C6 fluid ala@rlLvQ{lJH angﬂffa@éé% al ho'galﬁﬂatlc amine

aromati c al coho an ether of a sorbito ertvative,
propyl ene car bgné@@tawﬁ eneolss nkapkeder ictdtdredea sorbitan

et hy! hexanedi ghe py YS! '%‘g&%ur?ﬂé%&u%ﬁﬂzt Rboeanie

m xtures thereo actant conpos
sel ected fromsehes @nmﬁpfconsdsmm’gdms &hereof; and

polyoxyet[BQ)egﬁ Eéiayin an amount to affect the composition’s
pPH selected from the group consisting of:
(a) acetylsalicyclic 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
acid, thiosulfuric acid, undecylenic acid,
ethanolamine, and a pharmaceutically acceptable
salt, ester, or solvate thereof;
(b) an alpha hydroxyacid of formula I:
(Ra) (Rp) C (OH) COOH I

or a pharmaceutically acceptable salt, lactone,
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10 ether, a pol yoxyethylene fatty ester, a fatty acid,
a sulfated fatty acid surfactant, a phosphated fatty

wa@eood/iesmmi act ant, a sul fosucci nate surf act ant PCBEIS2004/016733

anphoteric surfactant, a non-ionic pol oxamer

surfactant, a 15 non-ionic nmeroxapol surfactant, a

petrol eum dePFvabpleatrr fidharant alezriphaRic and ndRp  are
surfactant, alﬂ@éﬂ@ﬂdéﬁ%%@esggébgéa'f%%MIQﬂﬁpbgbhﬁn onsisting
fatty acid ester, pharmaCeutically acceptable ?

thereof, and ®fxHur8s Cher Bsf: aaﬁdszgu{ﬁada@m@manwated
an anount to abbeetid e %%EEQ.OLébﬁIéP{‘cS s 5%' 901@)§911ched or
fromthe group consisting “"(a) acetyl sa I cyc '
aci d, ascorbievatid, ChoRasc aléscf d, axlkoRic eei dryl groups,
form c acid, ghoanesulboni G agi d furgrig.ac

gl ycer ophosphor| C aci % 25 hi ppurlai:1 aci d %@d?o%chcfpotrlogally
acid, maleic aehstitufechansbubnoPiic Sbi €HM COBHsgTOUD;

acid, oxalic jd,a QIRNQLLE 8 b0, s%%@] ari sorbic
acid, sulfuri?e aC|d, thlosulgﬁr?c aci gégylenlc

acid, ethanol am ne, and a pRarGREOOURbLLal |y accept abl e

30 salt, este Fored ; f.

hydr oxyact d of forma A eara fpygecetcaile 05%2@ esger. or
a phar maceut i salvgtaccapreabb€é satherdiact oRe, are

SUBSTI TUTE S %6 9) s}é‘%?ﬁ&é’éﬁ?(&e Lops c(;ﬁ]nc?lstlng

PCT/ US2004/ 01 solfvate er eof  wherern
Rb are indepeﬂdﬁntahyl sekecdeedd foonubdmtradigdl, isomeric or

consisting of M., & O n ur at ed or
unsat urated, “TEoremE S %%]ﬁg orfesrolrgnCh THaioghfyclic Ci-Cas

branched, or 511c3ybl iaraCkyT250ml daptl, gapapky|whateiar Rl may be

groups, wher f apd %be tionally
subst i t ut ed gfi’ﬁ , S§E,%tbgb,te r"%’u%? }Eg)aéfh I, OH,
al pha ket oaci QHOf ¢QIDHmIca: lallkokRayr&aEa¢Ry 1 lto 9 carbon

atoms;

(d) an acid of formula III:

0
[n) = /<
/]l Do
¥ n'X ITT

or a pharmaceutically acceptable salt, ester, 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 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,
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10 or a pharmaceutically acceptable salt, ester, or
sol vate thereof wherein Ra and Rb are independently

wa@edogadbsd2 f rom t he group consisting of H and Bel/usabh€06733

or unsaturated, isonmeric or non-isoneric, straight,
branched, or cyclic Cl-C25 15 al kyl, aral kyl, or aryl
groups, wherein Ra Nay be opti onal |y substituted with

an F, d, Br, 7 isQ ¢ o HCI§§3 EKOXQ#éUf&QQ that ¥ and

having 1 to 9 carboh ~a an aci d o
I[11: 0 HHCZCaZeOwFIPOtPlPZIBIYn‘XIII or

phar maceut i calgyy.vagagps able o%;% Bnaf%le{ak%ﬁfﬁglt§§f €o form

t hereof, wherein nis 0-6;
each Y is H ol Ob- Y)r xemheirad ar sagpradedl | yput akemsaturated

together to fQum,.a,917c "BIRErSRd 5 S%Lgrﬁgﬁgggéd saturated or

unsaturated car ocyc}l C ring or 7
saturated or umssauvrbeddhhberearsicld crivgg, wkheesi none or

"0, a9 |SURSFPTORE SERYe ?Rff%%“%%%%lf%s%ﬁg is o,
PCT/ US2004/ 016738r &; and N; is H CH3, OH COOH or
SH, provided tlggt ﬂ(l%?@:eszt% £.NQt g%h OH, or Y and Z

are optlonallytaken ether t6 form 5 a 5-7
menbéBedrsakaymedsaid umsatuur@t gl acardg@icleirc suiimgbde for

a5 JeJEhereh 53 1baky b Plsaidnaghgbal e et erocyelic
rin one
37. The method of claim 36, additionally comprising the step

of charging said container with a propellant.

38. The method of claim 37, wherein said propellant is
selected from the group consisting of hydrocarbons, petroleum
gases, chlorofluorocarbons (CFC’s), hydrofluorcalkanes (HFA’s),
dimethyl ether, propane-isobutane, non-soluble compressed gases,

soluble compressed gasses, and mixtures thereof.

39. The method of claim 36, wherein said container is

composed of steel, aluminum, glass, plastic, or mixtures thereof.

40. The method of claim 36, wherein said container further

employs one or more protective coatings.
41. The method of claim 36, wherein said container comprises
two or more compartments permitting the composition to be

physically separated into two separate portions until dispensed

from the container through a valve assembly.
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nore ring aton(s) of said heterocyclic ringis 0, S
or N, and 10 (e) m xtures thereof; and (B) packagi ng
wGaadd/1ind7et ure in a container suitable for stoprepesando16733
delivery of said conposition. 37. The nethod of claim
36, additionally conprising the step 15 of charging
sai d2coHhaimgihod ef C&C’W‘bég} | ehRreing saif CORtPRBET gfomprises
a $ALD 3seBprein said propellant is selected from
the group consi sting of hydrocarbons, petrol eum
gases, chlorofl uorocarbons (CFO s), hydrofl uoroal kanes
(HFA3S) w20 lciBlihyle %hggﬁ 4@roﬂﬁﬁgehﬁogﬁﬁan%alve assembly
non-Sol ubl'e conpressed gases, sol ubl e conpressed
PYASLES | saaddfpinahiee phemmpeenticol cRTPoshthod &9 ke aieApased
e 084 eEQTéQirE’ePOQi@ﬁ&ervié BOARRRISE: Ohetlbely or as a
un1nun1 gl ass lastic, or mxtures thereof 5 40.
méﬁa;ameﬁhed of cIa|n136 wherei n said contai ner further
enpl oys one or nore protective coatings. 41. The
nmet hod of claim 36, wherein said container conprises
30 tddo dhenmredhodmedr atedrs 42er niereay shadcynpysi eeeambly

Il ' ti .
nodgﬁ@&S'a%’? a@;ﬁ@ﬂxﬂé eqd ”EQcH‘Pt%_fegSg%Egvgéﬂfvg@ssmd

aCtCQ)u
unt

nsed romthe contalner t
f el phalﬁ@ce&ii§§m'Eumﬁosiﬁiﬁh(lmJLE 26) WD
2004/ 105702 PCT/ US2004/ 016733 42. The nethod of cl aim
36, wherein said container conprises a valve
assdmblVhe4ﬁetmhk<nbkﬂ@dmoﬁ6clwh¢meﬁa sahdr packagingr step B)
val ve ass 5 pernits | I harmaceuti ca
l%dﬁ%05| gn Fo Phe réﬁggsea§g roﬁ?@ggg;ggﬁﬁalner ei t her
Vi a contlnuous delivery or as a netered dose. 44. The
cl ajm 42 enel sai,d val ve _ass
ecirodpcal RS TE, HIRR 6, Vi in SeltB Pnypter ®
1§apaj:fofmﬁabbm@rrarnmm;meeatepofmwng pErocdSs . The
nmet hod of claim 36, wherein said packaging step B) is
performed using a single-step filling process. 15
47. The method of claim 36, wherein said packaging step B)

is performed using an under-the-cup process, a through-the-valve

process, or a cold f£ill process.

48, A method of delivering a foamable pharmaceutical
composition from a container comprising providing an expelling
force generated by mechanical means to said foamable
pharmaceutical composition, salid foamable pharmaceutical
composition comprising:

(i) an effective amount of one or more active therapeutic

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, a volatile propellant, a Ci-Cg
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46. The nethod of claim 36, wherein said packagi ng
step B) is perfornmed using a nultiple-step filling

wo@r@aassn2 47. The met hod of claim 36, wherein Bai/ws2004/016733

packagi ng step B) 20 is perforned using an

under -t he-cup process, a through-the-valve process,

or a col d1tifl| apkpéess. bﬁanch@ﬂeﬁﬁbﬂloﬁlééhpwerﬁﬁgaaomatlc
foamabl e, pHEh IR el diler 6MPOSAN QRN (AP LN Aoyl ene
conprising providing an expelling 25 force generate

by mechamrethbnae@ans to sulen¢oamabl deghaiapeeut i cahloride,
composi t Egﬂyl(ﬁ«)é’*ﬂ'xé %pﬁb'p%le)gamsﬁgy Calme EAPPOSELEPN ana |
conpri si ng an effectlveé anount one or nore

active tharxbopessitthexgpdnt ndr phar maceutical ly

accept abl g, free, ﬁﬁi al.bgpos 8% &ot gt

t her eof ; %l|)§a'$?§ 2 geﬁlgzry<§§§%£%?tga EP&X HE group
conprisesonéaytamgolw%nﬁiCGWQUQKYEﬁhYé%¢%ctﬁ§FﬁW(Mﬂﬁbﬁ@: a

R

PCT/ US20@4t0%6783.4 f surfaetant . or @r Aetsadhagiely | fé_ltty acid
al cohol, ﬁgfgég I %.sﬁ&f %?QC1ﬁQEeeEP§Eaé%aﬂ% Sgﬁbéﬁﬁﬂoteric
derlvatlve pro ‘ene” carbonate ene, met'hylene
chIor|desuréahyhheXanEdlnﬂn-lpohy3|pgkan@merd|$mnﬂﬁptant, a
et her, angm 35.0 gtn%g %?c %er%&tfad%%t( bgl ,&lgf %ﬁt ?Q}glvatlve
conp03|t|on select’sd T group co sisting o

pol yoxyetshylfenéaﬁat ty ast hal,lmlatpol yoxyitdy| enefaatant, a
ester, aC|d sulfa d .

surf act aﬁ SX% %asrb aEdVPEE %’% aci dpltf%l sur;‘} an?c,:lda ester,
suIfosucchaamecewtieamkyn aarepigiilet ersgltsur theteof, and
a non-ionic gogoxgaere ffa tant, a non-ionic

mer oxapof &GPF 58t BAT- S X ‘p&FFol eum deri vat i ve

sur f gictigntan aeidl iphati amammecswffactahhe aomposition’s pH
pol ysi.l e _derivative, a sorbltan f ty acid ester,

15 PETREa.Er B4 F5° EClp SBIE-S5FIE Thel eof, and
nlxtures(bheraoétyzwuiﬁbwcﬂicambfﬁm dscnrhﬂcanDMMtbbrﬁc acid,

af f ect tfé%r%ggggslééio ngrmlc 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) (Ry) C (OH) COOH I

or a pharmaceutically acceptable salt, lactone, or
solvate thereof wherein R, and R, are independently
selected from the group consisting of H, F, Cl, Br,
and saturated or unsaturated, isomeric or non-~

isomeric, straight, branched, or cyclic C1~Cys alkyl,
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selected fromthe group consisting of: (a)
acetylsalicyclic acid, ascorbic acid, boric acid, 20

wa@arobans7e2 aci d, form c acid, ethanesul foni c acPdr/UsS2004/016733

fumari c acid, glycerophosphoric acid, hippuric acid,
hydrochloric acid, naleic acid, nmethanesul fonic acid,

ni trous acatkvbxayd @radi drowrospigriednaeseh shdehznd R may
sorbi ¢ agldqsubhi 1 I @S YhtHr b 81, den25cno . coon
undecyle%%cogc?d§ eﬁﬁéﬁ%fa% ne, and a p&arnéceuticalfy
accept abbeocemlt, ester, or solvate thereof,; (b) an

al pha hyeexyaci 8,0l AQLBULAl os (RanfB)C (O COOH

I or a pharmaceutically acceptable s actone, or
30 solvate thereof wher&ICIRPHEE) Ro are i ndepBhdent |y

sel ect edofr o LRGALOUA CONSIST b00eBatte Frall; Bater, or

and sat urat ed unsaturated,” isomeric or non-
i soneri csodvate ghherérfandmetimnrReyaid RChrE2 5 rdepghdently

102 SUBS%%;%{E?ggﬁﬁg}%5%;E?gg% é%%%%%%%h 03£08 and saturated

PCT/ US20 aryl groups, wherein
each of Rz amdaRbrabgd, besoptiicnabt yneuistdnertied witrhight,

an OH, SH,. CHO ; Ac) a ha id

formul a Firza 15 f%%gggb)&lfzzso%%l P ar%xel;%:eﬁt |'ca% yaxy:L
accept ablgeospéi , wiestedm, Rgrmays dley aipeibhel bpf sultssridiuteRawith
and Rb are Ln endently..s t rom,t [0 .
consi st r‘?ﬁ gf dﬁ)’andf’sgf uPat :é(}ﬁﬁo?:gL?%Sa?ruraa é)%,y §foup having
i somer i c lotondneasonerkitomsst rai ght, 10 branched, or

lic C1-.C25 al kyl | kyl | . wherei
Ra may bdOpt ORIy FUBSETERR R th an R O Br,

I, OH CHO COCH, or al koxy\group haypng 1 to 9
::arbon atoms; (d) an acZi (Iélf fg‘rnul IIl: HH zZCC

i

n IIT

or a pharmaceutically acceptable salt, ester, or
solvate thereof, wherein
n is 0-6;
X is H, OH, or NHj,
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 ring is O, S, or N;
7 is H, CHs, OH, COQH, or SH, provided that Y and Z are
not 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
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OH 15 Y n x IIl or a pharmaceutically acceptable

salt, ester, or solvate thereof, wherein nis 0-6; X
WO 2004103282 or NH2, 20 each Y is H or OH or Xe@mnus2004/016733

are optionally taken together to forma 5-7 nenbered

sat ur at e@ia{,, URSRLUE 3t egn&aro*}ocxguﬁcxri'n@g QtomfsP: bf said

menbered saturated or unsaturated heterocyclic Ting,

wher ei n batewrcyie Kilng asod( 3. o Fai gnd2s

heterocyqj%}_lc FiAdes QredecP! N Z is H CH3, OH,

COCH, or , provided that Y and Z are not both OH,

or Y and Z are optionally taken together to forma 5-7

me re 0 r r ‘

0 A R L I o B B P be1 LAY hrce 1
ithéther oyl PE a IOPEBURSTETUTE SHEET (RULE 26) WD

2004/ 105702 PCT/ US2004/ 016733 ring, wherein one or

nore ring aton(s) of said heterocyclic ring is 0, S,

or KO.afde (vStheix ofirelsirhdPeother®ingsaffeorpeiddnofis a gas

' , i.n. .sai.d Iling force is in the form

cogrqulzf@g;égpg I a%%a}%%%%ﬁgéﬁgf hod of claim 49, wherein
said propellant is a gas conpressed by nmechani cal
neans. T ofo Cl aim 49, i ' . .
pr ogél'l iﬁ Slﬁesthé]!a? ° [Eeégfgg%hieg me %1%fs%%%o§§?ﬂ& 1S el
wherein said expelling force is created by a punp

. . . 18 . ; ' .
act | 3 Tgé é&hqugfng%%gx?a{géd%gkgin Sal\M:]% Ieag(l:sri?%%orce is

expé‘z‘l I'ing force is ¢ squéezin
crkidt edSUBSE| gl SHERT .( RULE 26)

53. The method of claim 48, wherein said expelling force is

generated by a squeezing action.
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