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_ LOTI ON HAVI NG | MPROVED VASOCONSTRI CTOR ACTIVITY 5 FIELD OF THE | NECIN
The present invention is generally directed to a | otion conprising

fl uti casone. WROVHARBKGROUND OF THE | NVENTI ON Fl uti casone PEU@BWAME is a
steroid having anti-inflammtory, anti-pruitic, and vasoconstrictive
properties. Fluticasone propionate cream (0.05% is sold under the
tradenanme CUTI VATE cream Each gram of CUTI VATE cream (0.05% contains 0.5
15 ng fluticasone propionate in a base of propylene glycol, mneral oil)
cetostearyl alcohol, ceteth-20, isoprogyl nyristate, buffers and
preservatives. Mneral oil is a known occlusive agent. Qcclusion in topical
drug delivery FIURCASONBLOTIONHAVING IMRROVEDNASOCONSTRICTOR Y of the
topical steroid. By Increasing thead@yppoconstrictor potency, the
effectiveness of the steroid is increased. However, occlusive agents such
as mneral oil can reduce the aesthetic appeal of topical fornulations as
they may inpart an undesirable oily feel to the skin. By renoving or
signifsicantly reducing the concentration of the occlusive agent, a decrease
in the vg [ r cy of the steroid would be expected. Thus, the
effectiv}iggggi?ﬁﬂgﬁhnu IE&FC;| steroid fornul ation wouldpbe decreased. The
present fluticasone |otion invention unexpectedly shows increased

vasocons tiheGrésenPpvérition iO§eridrallyidresed & alotieEsramRRg Muassend.r at i ons of

occl usive agent, thus increasing the steroid effectiveness. The instant
fluticasone |lotion also significantly inproves the 30 organol eptic feel and
spr ed@abiBAGKGROUNELOR T INVENTIONAr ge area as conpared to a ::ream

Specifically, the instant fluticasone |otion has inproved vasoconstrictor

act i vi ty pfRbsdre!or (8" GABdro HhARd Odhti-inflEMmAtbiy | SASHAGC,| Ghion i s
. et A e O o s
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fluticasane r a tmaceutically .a ptabl e .t or ester thereof; a
t hi ckeni WBP?&%‘F}%&S’RE’@M{'Pé’ﬁ*‘é%r bé'ﬁg %tanﬁgé%s[eﬁ%hgest hi ckener; a
conditioning effective concentration of at |east one skin conditioning
agent ; aminerdanoitidLd BidwH o¢tiiviecaijent ©csisiontin tpical drug fdetemnis. knowhets s

i ndi-cat e I\ kfdgndl Cc areqd . n.t epys i per cent
(oo ool e Sale °?"%{?Jﬁﬁ°§se%;t?'§°8i GE B BpRaweRd B cnCeatly e
"abof0" vasaeensiicton RAtency. thit Effaelvensssest the gteroidids gReredrede d#RWEVehr oxi mat e
to the rectluside ragegis sucht asrminerglioll adannteduce ey @estbétict bppdalint ttopicat| i t y of
the | ndi vohidioh8 G Rpibyeiiay At BR TRAGIiteb M fedi 16 tieakil iy iBmolRgasidi i on,
unl ess indi cate OQEFIMABG hereun. a rqﬁéteq n@n%elge.g. wel g gercents
or car bomINTGARY, FdiEn JBE ceneentael o e pEFeive Ao oS4 e
range. 1Yageasinaisictonpplency of thersterpid avauid be axpastadonThus, the effpetiyaness oft i casone
| ot i @5 f ke idpreal stedidMerhulefiorokould betedreaseds (i . e., dermat ol ogi cal
di sorders). The lotion conprises about 0.005 to 1.0 w.% fluticasone, or a
pharmaceutically acceptable salt or ester thg&eof; about 1.0 to, 10.0 wt.%
of a C, ~-lbe Rresany fiuficasens lotisy inygntiph HBEXPEREA Shows, [nGTeased Yaseeonstistelt . op of  at
20 | east potencylof flutvasatia atalecregsed)esncentsdiions obodgiusive Agert, thus Mcodfasimgopy| ene
Bal ange Hoe Sercbeibotttheben THEMRARRlcRAe @lof Bk ity inRoledineals the
P e il ot TUABIHTR Toeland: sproadaliiner 8 dilq Yy f o4 ArsB Y g W B ca
f | ut i casomeam.ofpesificatiynihe irstagt flntigasansdeting has ippiopedvieaveonstrictar agtivitynt  of
I Lom a]EJOltiveE) fiRasbme &re@Ponn%llaﬁor@ irhe%ﬂct:afsahé YOti@hQ?fs%temméllyﬁafé lHnGSk_

er eof , : 0 : 6] one,. skin
condi ti on_élxﬁgﬁgggﬁ?m?%n?tar‘{ a%‘??%%‘?&g? ?é%'?ncya%c')@t %gﬁ%c{oa@ Oé)\%?ﬁ%t gﬁ t"l east one
sur f act arfeflammateryA/Wt of about 0.25 to 3.0 wt.% propylene glycol in an
amour@s of fromabout 7.0 to 12.0 wt.% up to about 10 wt.% mneral oil or
soft white paraffin; and the 30 bal ance in water) preferabl [
wat er) USP. Yet another aspect of the invention is a netho mmmmMW§H@@H% a
skin condition. A skin condition (or dermatol ogi cal disord i S, but
is not linmited to, corticosteroidresponsive dernmatosis, atropi ¢ matitis,

nftammation, eczem, erythens, AT
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35 papul ation, scaling, erosion, oozing, crusting and pruri tif ghg n@ hod
_conprises the 2 3 ~ "R L~~3 WO 00C14401 3 PCT/ G B99! 03472 s ap VB £t s
of providing i.on i ncluding about 0.005 to 1.0 wt. % f i e, or a
phar maceut i cﬁ?%}ﬁ?ggept able salt or ester thereof; about 'llé%é'i;%%%% 0O Wm.%
of a C 4-C~ fatty al cohol or m xtures thereof; about 1.0 to 5.0 wt. % of one
or nore skin conditioning agents; abouf 5.0 to 15.0 wt. % of propyl ene
glycol; up to about 10.0 wt.%5 of mneral oil or white soft paraffin, and
the balance in purified water; and, applying the lotion to the skin having
the skin condition. Preferably, the lotion has a 2-hour nmean bl anching
score of at |east about 2.1) an AUC of at |east about 26.7, and an average
mean bl anching of at |east about 1.5. The lotion of the present invention
has the adggMMARNOFTHE INMENTIObheni cal |y and physically stable for at

| east 6 nmonths at 40C. 10 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Fl uti casone or aegggrggceut i.cal la%/ accazrl)t‘abl e salt or ester thereofd

pr ef er abl yOP® @&P fae ivepionyisaf dopiad afion compnsing @heut: §,008, 10,1 OoWt.%on a
concent§ at fiutinaszinef rovna giharhacebtitallp CicceptableOsallt ofcepteeftberabtf ya Ehi€i@ningo 0. 5

W % and gRicveEdticBhifdtlon ot RPlehstbriRickeheR ROdEndRodingbfiétive Béhcentréfion at LY

al cohol or xtures thereof are present i1 n the roul gt .on as a, thickener
andl or st a?ﬁ%ti I5ast °'l5<g’ﬂB|°89d'ﬁ9f&!ﬁ'£88?'%banva?'beﬁ'H[‘f?\r'?qneﬁ%‘a‘“’? AMuBt 9f 2al cohol |
stearyl al suiactant. akdless indicategr gtherwisediensein, afinereentages fazg inytemnscofhweights
present i Npgics MR Mvivaiviton, ét6).t Dlesa RdRattid dthdrwsa hektin, thdtdr@ "aBoll” 1ot - 9

preferably. . 9 r t 4.0 to 6.0
o By BBt nciR vhfled: € el BERE Srofifle o e YodRe nas s

condi t i oni #§ esyd/alest indagnsy the tuipgtiqnality of the indjyidyal ingrediand the earapasitiovent i on.
Ski n condi ér thaiimgntge ninsadaitendarflesscndicated bthefNise'hdreins awedited Fandeg(ergy, and
Fragrance ASSAChak | ; i A : 2) and
o HandbomoaT P aha e CAPER o upe e Gt e oE Va0 o el i &

exanpl es o®™%ch skin conditioning agents include, but are not linmited to,
chol est®rol, glycerine, glycerol nonostearate, isopropyl nyristate and

pal m t at e, ARdtHer RypeLt o e prebentSnvedfioris)d tuEiQﬂ fubieisBRe lotibiRfor e frédtmengenpl es

are isopropyl . nyri.si a ! C . i { £4,01i ng
Sgent 1 5 R onoRoRt §" MontEhRpbARiOradlsf TH oo Bompreel SERAMS 09,
5.0 wt.% hPavtds Auticasams @r aphamecesticallyacogptablgisalinresiar dresmaivabpubAdut 1. 0
to 2.0 w.f10.00we%ofed S Gyl fattyiatudhotpot mixtlireethbieot aboits!.@ t5.0 w96 bfat f
connechh on it : itidhitg i Qry et C tion o
di met hlé%onlgg%tnéheﬂéemdf%ﬁ' at | p%é%‘n‘ﬂ &%ﬂfjﬁb tﬁ_g sé ‘(’)v%?) pdo I.,@ﬁr@gm rfgbl y
about 0. 5 #eu 180wt Forainerahpl ar Sott while,Brfi, R the bglange geﬁs 219, gfhet he 35
| oti on coniptien optionally conitOadultived suctPasPpresarvdivesarelnife®T| GB99103472 At

| east one conventional surfactants nay be used in topical fornulations to
formthe ofl-jin-wate l.sion lotiqn.of A he present inventign. For

evanpl o ¢ ARSto; $6eL ot HH iRyehion ¥, p 30bigH) AuliBsblie BEPh cbMiiiha Mhasdln ol kene
oxi des2%f EEopiogatefia@nyaragund b fremabguis0.pe% teol.) avtisilache- Garfoity alsobelt e s, or
Im‘ xt ;Jr eséE tT mixres théreof an raadamumﬁtasft@msaﬁouc Biodes EBTWAVBRCROEst bR Gk(nCr odor
nc.), . in a
concent r at Fo?@t}%ﬁrng%ﬁgﬁgﬂﬁg\ oﬁfgﬁ%tmo agg&y%??%a\% .%’,@tat %?ét’f%%aag{r@&gﬁgut 0.5
to 2.0 wt. 5haNFROuRCE app f%ﬁ%tﬂ?r ABFatPreryiene glyce! i afy ampunt of frpmiabeult | v,

m neral oi7.0cto 0twt.%plp tpaataiif 1O veli% minerl pibroatsell whiteoparaféing and ¢the i n

rel ati ¥@l yoaamdd in WHMbrafdrAblP i@ watetkgpcondi tioner. The |otion may al so
be free of mneral oil and/or white soft paraffin or contain up to about
10.0 wt.% The lotion may also contain up to about 5.0 wt.% or up to about
2.0 wt. % sKeharaihefi aspgﬁt@f.thqm\@ﬂtﬁsyﬁeanme&oycni|treﬁmg dekiprogndition.i A skire | oti on
fgr mul f;lt iooaodditioh (bﬁMégtﬁﬁtba;bicahd'sérdénGmladlﬁubuﬁis%dtqinitédQoMﬁ:oqul_oswrGi_fiEf abl'y
about 7. : r y A1 0 i_Scosity
of the 1l u{esgéésé%em@eﬁ%%ﬁangtﬁggi ﬁéet%gmrsan%gg%‘_{ngg%u% C%E,'Béo Ef'rgt%f ,a 000 20
cent i paP sePFRYRten, é??gn%r%f’%?%m%mﬂb%?“@,‘mﬁ ryrdisg I hgaoetberd sorrrises dR&ir ed by
a Brookfield visconmeter ftted with a #27 spindle at 10 rpmat 25C. The pH
range of the topical fluticasone lotion may be in the range of about 4 to
7. Conventional buffers may be enployed in the lotion formulation to
achieve the pH 25 range. The buffers include, but are not limted to,
sodiumcitrate/citric acid, dibasic sodium phosphate/citric acid, and the
i ke. Optionally, conventional preservatives nmay be used in the present

i nvention. Preferably, preservatives enployed in the formul ation should
pass US 30 Pharmacopoeia, British Pharnacopoei a and European Phar macopoei a
standards. Preferred preservatives include, but are not limted to,

i m durea, nethyl paraben, propyl paraben and the |i ke, and conbi nati ons
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2 3 ~'z"Ri~~3 WO 00l 24401 PCT/ CB99103472 5 from patient to pﬁt | ezr,),@ ag@
condition to condition. In general, the fluticasone lotion is & & I ed
once or twc to a treatnent area. Preferably, the t he

pr esent mveﬁ??o”g@/s used to treat atopic dermatitis, TPHEb%%?J& and
pruritic manifestations and corticostegroid-responsive dermat oses. 5 The
iotion of the present invention is manufactured in a conventional manner by
m xing the ingredients at elevated tenperatures (such as from 45-80C) and
then cooling the mxture to achieve a snooth, honbgeneous oil -in-water

enmul sion. 10 The foll ow ng exanples nerely illustrate the |lotion
corrp03|t|ons of the ntion.and are not t strued as limting the
scope of SRS PRSP ?IRV'SBmae@Eo’} ingiueing Btt(ﬁgm%gg /1L’J ﬁ‘d@?@‘?ﬁe PEAcent ages
ar e basedphamataatically sicceptalyasalib br ester ﬂaerepb@outoho tEROREEGol s GGxBgpl e 1 A
topi cal Oraflp aboh¥h for %uﬁﬁésomeereéforabeaaw & 1500 itV 26FC Bhdl A RN fstaint he

"nor edi 'eﬂeoeﬁit-h@ﬁgﬁ’%%rt?aa%ﬁsﬁiﬁ SR} BBl R R BB A8 et i cone
3fi0, SFiofouuembeiterwhitsisoft pamfiingand the tslanee mpusifed yas%cﬂnd appying el ni dur ea,
NFoth?/ﬁtlbudn oah& BRIA ,halihg@he2 KM ?tmdutuqmarmbﬁrabw&mlomég aQ- m;mr caheanaI ance. 35
VD 001 24 A Sofip b Tt HER R 2, %% R T A 787, ¥ SRS
fluti casdﬁéa'bP@ﬁF'BF&Pé at laEsbAbAU il Jhe defion:of fhe Gresent nvetion hasctheesent

I nvent i onaddad benefji @f beind ehemigallytand ipbisically sfable foratiezst 6 months at 40%C.r ed
| ent g Cet ostearyl al cohol, NF5.251sopropyl nyristate, NF2.00Propyl ene

%|S>|:’)80 zopkﬁéﬂgﬁ%&ﬁﬂ%%& vFEgRﬁgMégmgéiﬁgpgg%bggy ¢ sodi um

phosphat e0. 0615 Purified water, USPbal ance Exanple 3 A topical fluticasone
propi onat @yticakbky drnaasﬁé}frfée&ﬁea taacéﬁw@r@aear dsfereieredh, PRSEdbRr epar ed
Propt onat oGS s eRT R %ﬁ%ﬁfrstﬂﬁhfﬂ@%é% F oA fom gpout

myri stiat B0t &0mi6 preferablyyPhto &6 Widh.canganere; rrefasatly about 0 05 to

(anhydr OUéﬁd!)t Q@5Dwh s (Theod),i0p f&t@saﬂbattomr ohidOresnthdreot afe pfdétteinbtheance 35
wo oon44g "P t@f\aé’g)é ‘?nlé(ener aﬁﬁlorus“fgbl 9&7@3143 gdeA btuP ?ecl?dt liffditdd kg asone

propi onat €

on epar ed
havi ng giHiorkinl Sty AleaTo, o setpﬁs?'ahg ARl TOR G eiafé@h\g?‘mﬁd R
Pr opi onatmﬁs@ﬁ@elaoeirmemwatlom i divep rahge 5l fromr aboudi 1.0 tﬁ)lw@pwb%ylprefgnabb't atel. 010

Cet et3ly 205ho(P51028 Y036 BniRbreréfetably dbobid. dtd@OW(% ous) 0. 050i basi ¢ Sodi um
Phosphat e0. 061 mi dur ea0. 2015 Waterbal ance Exanple A topical fluticasone

propionate lotion in accordance with the present |nvent|on was20 prepared

havi ng t heonventienal siincesmdiioning cgents. pucheas emollientslinitcoaditioning agents,
Pr opi onatm@y be(résst @omé IoﬂbmahﬂieBp@%mem\mhtuéa |Skih Bérrlitionimgr ayeyits are

ristate t n C
?Zm hydr ouc%ﬁggg E-‘sz ?ﬁ@nﬁ 8% t’ﬁ h%OF,!gQFEEé u'?gég%'gt%\?/\% rgetl ance 35

44lngred|ent an book (2nd ed. 1992) an andbook ofP amaceutical xclplents
(2nd ed. 1994). Preferred examples of such skin conditioning agents include, but are
not limited to, cholesterol, glycerine, glycerol monostearate, isopropyl myristate and
palmitate, and lanolin alcohols, or mixtures thereof. Particular examples are isopropyl
myristate and cetostearyl alcohol. The skin conditioning agent is present in a
30 concentration in the range of from about 1.0 to 5.0 wt.%, preferably about 1.0 to 3.0
wt.%, and more preferably about 1.0 to 2.0 wt.%. In a preferred embodiment,
dimethicone is employed in connection with at least one skin conditioning agent. The
concentration of dimethicone in the formulation may be up to about 5.0 wt.%,
preferably about 0.5 to 3.0 wt.% and more preferably about 1.0 to 2.0 wt.% of the

35 lotion composition.



8 Exanple 6 J t'rA"R Lti PCT/ GB99103472 A topical fluticasone propi onate
~lotion in accordance with the present invention was prepared tﬂh
foll owi ng co on. Slngredientw. % uticasone Propio a%égwos eoryI
Al cohol 7. 0l sg%(r%g%{/*) nyristate2.510 Di met hi cone2. 5Cet orrac?gjé@sgg()
10001. OPr opyl ene @ ycol 10.0C tric Acid, (anhydrous)0. 05Sodi um Ci trate0. 07515
| m dur ea0. 30Wat er bal ance Exanple 7 20 A topical fluticasone propionate
lotion in accordance with the present invention was prepared having the
foll owi ng conposition. | ng red | entwt. Fluticasone Propionate0. 0525
Cet osteoryl Al cohol 7. 0l sopropyl nyristate5. 0D net hi cone2. 5Cet onacr ogol
10001. OPropyl ene A ycol 10.030 Citric Acid (anhydrous) 0.05Sodium Citrate

. 0. 0751 m dur ea0. 30Wat er bal ance 35 ~in~ | ~~ wo oond44o0~ 9 Exanple 8

tF’ET / GB99/ (Ag4ebdt éné edriveatiorial uﬁﬁa@mmapbémusemhmttepubatfommlauan@ﬁmhﬂmﬁse with
e prese

Sl ngr edi e%[ Vd@%fﬁf&hﬂ@gﬁ@%gﬂ Q{E)HI'%Q% tgg g%énwém &&QP%E r opyl
nyri st at einclygls. et areapebl ¢Gd1ERD@ X?Wg;ﬂ'lee??%de@ citn @@'tq‘
(anhydsou:pbwoﬁ&&ywnarndibnanaesaaérs,oa'lsmms eblaéieﬁOlBre\‘Mtedrdwfaetante lEdadmI e 9 A
| nvent 1 on S B T YeoH) b8

| ngr edi ent % s%%—f‘?}g'f‘tc'g 8 W%thﬁt%ﬁ%@&‘fno'gt Eﬁr" geA‘i’f(ﬁS’ﬁBﬁ gf% t%@pq opy!
myri st at eut.¥% prefetahlyabout.§ 0.0 wide rang snore oGferaiypabeut 08i9do ESMtd10. 0Ci tri ¢
Aci d (anhydrous)0. 05Sodi um Ci tr at eO. 075I m' dur ea0. 30Vt er bal ance 35 WO

or opi at SRIGSAEmetal of of wite S parafipiale lpcBalateriE % o sielyetl oy o
havi ng t hénﬁﬁlammﬁgowmgusmmndmmﬁrﬁ fgloa@n BY3Y Risooe frae efqaipera! ol
Pr opi onat eﬁd/&B@&iﬁtéSﬁoﬁopsarhfr Al oz ajoatath 4p tombopty 1 0.0ywti%t Xhe2lofidiDmay also

D net hi co tric Acid
{anhydr ou@@a@%@{%ﬁ] rat e%?tgfg&ﬁg %ﬂ?@ggi‘(‘c‘%@%@m ance Exanple 11 20
A topical fluticasone propionate lotion in accordance with the present
i nventiBon Frepytemepglyaati ntagbenpresénd in dhd otibm tproulationsint @ ooncentration of from
about 5.0 to 15.0 wt.%, preferably about 7.0 to 12.0 wt.% and more preferably 9.0 to

11.0 wt.%.

The viscosity of the fluticasone lotion may be in the range of about 2,000 to 17,000
20 centipoise (cps), and preferably about 3,000 to 13,000 cps, as measured by a
Brookfield viscometer fitted with a #27 spindie at 10 rpm at 25°C.

The pH range of the topical fluticasone lotion may be in the range of about 4 to 7.
Conventional buffers may be employed in the lotion formulation to achieve the pH

25 range. The buffers include, but are not limited to, sodium citrate/citric acid, dibasic
sodium phosphate/citric acid, and the like.

Optionally, conventional preservatives may be used in the present invention.
Preferably, preservatives employed in the formulation should pass US

30 Pharmacopoeia, British Pharmacopoeia and European Pharmacopoeia standards.
Preferred preservatives include, but are not limited to, imidurea, methylparaben,
propylparaben and the like, and combinations thereof.

Treatment of skin conditions with the lotion of the present invention is accomplished by
35 applying the lotion to the affected areas to be treated. The treatment regimen is varied



I ngredi ent wt . %-1 uti casone Propionate0.0125 Stearyl Al cohol 5.0l sopropyl
nyristate3. 0D met hi cone3. 0Cet et h-200. 75Pr opyl ene G ycol 5. 030 | gri dg apreg
NFO. 20Met hyl vPar aben, USPO. 20Pr opyl paraben, USPO. 10\Wat er bal ance “WO
oon44o~ 2 3 A3 pCT/ GR99/ 03472 11 Exarrpl e 12 5 10 1BCTVCRBHMER|
fluticasone pr opionate lotion in accorgdance with the present invention was
prepared having the follow ng conposition. Ingredientwt. %l uticasone

Pr opi onat e0. 01St earyl Al cohol 2. 5M neral G| 1. 0l sopr opy!l

nyri statel. ODi nmet hi conel. 0Cet omacr ogol 10000. 5Propyl ene d ycol 15. Ol m dur ea,
NFO. 20Met hyl  par aben, USPO. 20Propyl paraben, USPO.10Wat er bal ance Exanple 13
20 25 30 35 A topi cal fluticasone propionate |otion in accordance with the
present i freenpationt teapationtand canditign itgygonditiont dn engraly theolytioasone dotion is

Iontgjr2 egllI entd ve-diphed-budd remideca Bapis anttagRent Geday | PARIaRY |tﬂggcﬂlfldggdfq e

so C ropyl ene
d ycol 10. e#ﬁt "[(i%’nhﬁiggz %ﬂ]é;ﬁ}%gr agég 9%@%8&; bﬁaqﬁ'b?t%g' raé'geﬁ runt
USPO. 10Vafmanifastatiens and gogicagteroid-regpansved lermatogess Exanpl e 14 PCTI G
B99/ 03872 A topical fluticasone propionate |lotion in accordance with the

pr esent p [

gt edi entie Bt of &% BrefefPRldfiol i %%2&5 70, 2RO e

Ol 2. 5D nﬂi'ﬁi‘%é’?ﬁeﬂ‘ RNis 13t Q%BW %@Bl% oM ASRA°Eh anfiHben 015

Met hyl parcadling,théBBoura 0dachpeie q)smedjb.rhomn@@ﬂemmﬂﬂrewbmr emaisiohxanpl e 15 20 A
topical fluticasone propionate lotion in accor dance W th the pr esent

i nven repar ed aV|n f |t|o I.n i entwt . %5
H ot 1 dho0 THe B BhRREGmPIe btk dstele PR EPERRRaN Hne iEhon &h
al2. 5D| métehnebie be ocoRetaweds 89, llmmgnh@mﬁp@ﬁ@f they dyENtPNO| Mintess dadicated
NFO. 20Met asHenwisé cdnemsigHtpBlterabeo@el bapéd omthe, tottliéight QY\ietdohiposiiise 35

EXAMPLES
16
Example 1
A topical 0.05 wt.% fluticasone propionate lotion in accordance with the present
invention was prepared having the following composition.
20 Ingredient (wt.%)
Cetostearyl alcohol, NF 5.00
Isopropyl myristate, NF 1.00
Dimethicone 360, NF 1.00
Cetomacrogol 1000, BP 1.00
25 Propylene glycol, USP 10.00
Imidurea, NF 0.30
Methyl paraben, USP 0.20
Propy! paraben, USP 0.10
Citric acid (anhydrous), USP 0.05
30 Sodium citrate, USP 0.08
Purified water, USP balance

35



wo' oon44o~ 13 Exanple 16 2 3 ~,~' R 2G3 PCT/ GB99/ 03472 A topical fl uti casone

_ propionate lotion in accordance with the present invention V\B.? SD 83
havi ng t he f?é E'llg conposition. 5In redientwt. %l uti ca§,8_%% AT

Pr opi onat e0. 1Stearyl Al cohol 5. 25M neral O | 5. 010 Bri g782 SR e

G ycol 5. 0l m durea, NFO.20Met hyl paraben, USPO. 20Pr opyl paraben, USP ~0.9015

Wat er bal ance Exanple 17 A topical flutlcasone propionate lotion in

accordance with the present invention was 20 prepared having the follow ng

conposition. 25 30 In rg edientwt. %l uti casone Propi onat e0. 05Cet vyl

Al cohol 2. 0l sopropyl nyri st ate5. 0Cet omacrogol 10000. 5Pr opyl ene

A ycol 10. Ol m durea, NFO. 20Met hyl paraben, USPO. 20Pr opyi par aben,

USPO. 10Wat er bal ance 35 2 3 ASR 2&Xamme Hond44o~ 14 Exanple 18

PCT/ GB99/ 03472 A topical fluticasone propionate | oti on in accordance with

the prese | 0 i 0
51 mar edi it P SHED P 28 80dHs GP@P%%% B Ronl O RERR I M 010
Cetonacro@fﬁseﬂbﬂﬁ‘t'epf”éﬁww aying|th %)f%%me?'@aos NPO 20Met hyl  par aben,
USPO. 26Pr opyl par abegrediefdP0. 1015 Wat er bal ance (Whée)t opi cal anti-inflammatory
activity of fluticaspofedtiCiioRBENE for mul ationgopas measured using a
vasoconstriction a 6‘#9!& Ke Z|eN nd St ought on @rch Dermat ol ., 86,
608(1962)). 20 Appr Bygs ezL of the drug®roduct of Exanples 1-18
were pl aced on a 2 Rropylenegiyaof, USke vol ar aspec®.00f each volunteer's
for earm Applicati qietéthiops were protected withggasguard to prevent renoval
n’ﬁﬁl’l ng. The aqgld[ucat M}n sites were not ocg%:ded. After approxi mately
16 hour's of contact & Dot ecti ve guar ds wer enoved and the 25 sites
gently washed and ddeteyl parben, W8Roconstrictor @2l uations were preforned on
a 4 point scal e (0 Hrosyl phabehiugn 3[ mar ked bl anghdng]) at tine points

corresponding to 2 4 hours aftegoglrug renoval . The data were
used to calcul ate t%@cm?g égh@?ahgﬁé response 8‘%&1 the 30 area under the
e

curve (AUC) for t hPibAsigRaek time. Th gher the score, nean or
area dfder the cur\R_un(de@;atertUﬁ’ nore topical | ybglancent. The results are

tabul ated in Table 1. 35 2 3 ~~R ~co3 wo oon44o0 i 15 Table 1

Measur e* Lot i onLot i onCUTI VATE ( Fl uticasonekExanpl e 1Exanpl e 2propri onat e)
Cr eanConpar ati ve Exam | eAUC28. 426. éif;-ﬂ%eim n ~1.58 ~1.49 j1.22

A topical fluticasone propionate lotion in accordance with the present invention was
20 prepared having the following composition.

Ingredient wt.%
Fluticasone Propionate 0.05
Cetosteoryl Alcohol 5.0
Mineral Oil 3.0
25 Isopropyl myristate 3.0
+ Ceteth-20 0.76
Propylene Glycol 0.0
Citric Acid (anhydrous) 0.05
Dibasic Sodium Phosphate 0.06
30 Imidurea 0.20
Water balance
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*Results from 17 vol unteers. PCTI GB99/03472 5 The fluticasone |otions of
~the present invention show hi gher vasoconstriction scores tha@§lﬁq{9%§ ne
cream As shg,mo)?% the 17 patient data set, the vasoconstpq_/(é%'&g;n 20 enl’:i/) of
the fluticasone o?ions is greater than the cream The flutl 283H8 1 otion
of the present invention has proven tg be unexpectedly 10 superior in terns
of efficacy and safety. Evaluations were perforned using the
Vasoconstrictor Assay. Evaluations al so used a human nodel to predict
clinical potency of corticosteroids in (1 ) controlled efficacy and safety
trials and (2) subjects with a corticosteroid-responsive dermatosis, atopic
dermatitis. Safety and efficacy eval uati ons were perforned on the
fluticasone |otion 0.05% by appl yi g2 84 otion 15 extensively to all body
regions: head and neck (including face), trunk, upper linbs and | ower

limbs. Thg BREARHcRoN Progidrskd mawea&&rraég.ee with tAED ls@i\tnﬁgen%n R

Vasoconstrictor, Assa s .greater .t han m d- pot ency uti casone cream

( CUTI VATEP"eparefjé‘QW)"Q¥Hﬁ1f‘évﬁ%g%8?'8?lﬁ'7'°8f the fluticasone lotion was |ess than
t he high-potency cinaredientt er oi d preparations. @i cati on of the |otion
fornul ation over 4fFimedsone FeopidrRge i n a superi gosmdverse event profile
devoid of comonly side effects e nt er ed usi ng
corticosteroids inc§%§%r¢1%ﬁ°§ﬂﬂli gh pot ency rang%%al.J 25 The i nstant
fluticasone |oti onMegal&dkessed in view of prdi@cted efficacy outcones from
t he Vasoconstri ct ofsopspehymyniétatéssay) in humansi.@nd corroborated by efFcacy
outcoqgs in multi C?@Ee?ﬁ-zdehi cle-controlled cligygal trials. It was highly
desirable for the [[otion fornulation to show bgth system c (adrenal axis
suppr essi on) and | BERYEN&Ghogeni c) response® Qo corticosteroids. The
fluticasone | oti onCitesAcid¢arhydtoad) vy 2 3 ~; ~R.0803 WO 00l 24401

PCT/ GB99/ 03472 16 ghHaRicisydid tegories,g@nd particularly superior in
that no atrophy was .ab%ﬂjédgm?ﬁgésaggﬁgn associ fr%e% signs) even in the nore
susce‘?ti bl e regi on"(fY4%&2 the face, head and ). 5 The Vasoconstri ctor
Assay1§ VC Assay: zi e and Stoughton) is abglaaselard der mat ol ogi cal assay
used to predict the potency of corticosteroid fornulations. Potency is
related to both side effect potentj efficacy in the treatnent of mld
to severe dermatoses. Reactions of ERampe% | ar concern include skin thinning
(atrophy) including tel angectasia), and adrenal axis suppression, which can
occur norA topical flufithspié propimTate itibnidn accordancé Njithvthe prdsenthiavertion evasy

cortieg@st i iRa 8% VC assay, fluticasone |otion 0.05% was
corrpa%gd ?%B?%afhggllﬁ%n% EHY%@F&RESU on), md-potency (CUTIVATET"" Cream
and fluticasone cr =95% and hi ghpot ency ATETM Cr eam ELOCONT""
Lotion). Potency whkiticasonedrepdorfale two 15 subj®@E popul ations (Intent to
Treat and Positi veCegsondalcholand i ncl udes 3 gpit cone assessnments: 2-hour
mean bl anchi ng Scohlﬁnerglr(ﬂl under the tine-bl anc;ltbid‘ng score curve (AUC) and
Aver age nean blanching from5 tinmepoints. The résults fromthe "responder”
popul 22i on is sunmriBoPERRY Myristal®| e 2. 20 Tabl e %0 Tr eat nent Pot encyRes onder
Po el ati on2 hour sCetetid@lCAvg, nean bl anchi ngTEM®VATETMHI

h2. 736. 62. OELOCO\I'I"p'r'(%jE g 41. 8Fl uti casone 4aq¢ion (0.05%9Md to

Hi gh2. 126. 71. 5CUTI ¥A earﬂ\/l dl.821. 41. ZHQP%ET" " LotionLowO. 89.50.6
The results show t FHHC Afd @MYPFOUSkone | oti on &R he present invention has
an unexpect edl y hi fibasistSadiun Pbosphateot i on- basdd0&onposi ti on. 2 3 APR 2Q03
wo ooggtdo~ PCT/ GCBORhidrdd2 17 5 0.20

Water balance
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10 15 20 In addition, as shown in Table 3) criticality for the presence of
fluti casonebi n the | ot: on of Lhe pLeant : nvenEi ﬁn }Nfas est ab) igsIFeB g%mt he
conpari son appl yi ng the vehicle al one (the uti ‘oL m nus
the fluti casg'tr?\gﬁlggglpi onate) and the fluticasone |otion. %ﬁ@ggﬁgﬁgﬁ)%)
FPL3003 and FPL30004 studi es used the Jol |l owi ng fluticasone 0.05% | otion
formul ation. Ingredient tluticasone propionate (m croni zed) cetostearyl

al cohol, NF isopropyl nyristate, NF di nethicone 360) NF pol yoxyet hyl ene
(20) cetostearyl ether, NF propylene glycol, USP imdurea, NF

met hyl par aben, NF propyl paraben, NF citric acid (hydrous), USP sodium
citrate, USP purified water) USP w. 0.05 5.0 1.0 1.0 1.0 10.0 0.14 0.17
0.06 0.05 0.08 bal ance (al so QSAD) Example & st udyDi agnosi sAppl i cati onNo.

subj ect sQut coneGood t ocl eared( % FPL30003At opi cQD for up toFPL (110)FPL

(78% ' Der (Redil veh \ 330 topl oFPL
(111) FPL E@%E@f’ﬁ#gﬁﬁl @gp'ﬁééet%g%}‘éﬁh“ f‘fﬁ%@@ﬁ.m@‘z@%&%%géﬁ%‘c 2 how ng
> 50% cl eRFeRFELhavingthe frllowipgieomppstiofani cl e only fornulation 2 3 ~~' ~
2003 WB 00l 14401 PCT/ (GB99/ 03472 18 The data of Table 3 show that the

fluticasone lotion h&elBRE than twice as effecijtyg as the vehicle. In a

once- a-day appli catg‘%n—t‘hepdi.ffér ences (% be%%g@n the vehicleonly and the

fluticasone | otion AYtEasyn Bopongs, (FPL30004 a FPL30003, respectively).

The advantage of t Hietestenryidleahok propi onate | of-Pon over the vehicle 5

control was unexpeqssstbpyl fiyastateor . It is worthz2poting that the fluticasone

| oti oqoappl i cation 5@%&@&& hal f the pref erred2 gppl ication rate of tw ce
ety o

per day. System c sa fluticasone |otion (study FPL10005) was
assessed utilising ¢elemaeragel1@@@nt of adrenal tBsponsiveness to a chal | enge
of cosyntropi n (ACRopyieje GRceind neasuring thet@basnma | evel s of corti sol
both before and 30 @& RWc aﬂﬁ;‘o‘?&u CTH chal | engggs HPA axi s was consi dered
suppressed if the corfis response to the chagE glge was | ess than 18

ugl dL. These st udi e0djip g"@(’ﬁlduct ed in paedi at popul ati ons from 3 nont hs
to 5 yéars of age. !@idtwesse children have a high3Patio of body mass to
surface) that popul\ghfepn is considered to be npdigncdt risk than adults. 15
In these studies fluticasone formulations were tested following a 3 or 4
week course of twice daily application of_the fluticasone |lotion to at

| east 35% of the body surface areaﬁ!ﬁ!ﬂﬂﬂects W th noderate to severe
eczema. The results are summarised in Table 4. 20 Table 4 Corti sol

resnerses ’ | S 4 ndj i . .
St udy Prepdy !%ﬁﬁr?éﬁ%‘ﬁ%&ﬁ%ﬁ%‘?@‘éﬁés"; e NP YSBITMESn0 1 42
25 These @HRPIrLRAYINGIHe fRlRwingcOMPEShe | otion did not suppress the adrenal

responsi veness to ACTH stinul ati on. CUTI VATE~" | otion produced | ow adrenal

suppressi on as evalwﬁggnpy the cosyntropin ( k). 2a) stinulation test in
paedi atri c subject }I . a8e i%rotgp woul d be eéaﬁbt ed to be the nost
susceptible to sid WCPRNEPIOPORRP i cost er oi ds > adrenal suppression was
not ed 26or CUTI VATETCetostgeryoMco®b These resul t s7flere unexpectedly superi or
based on potency eSbopropyemytistate t he VC Assay. 502 3 APR 2003 WO 001 24401

PCT/ CB99/ 03472 19 Dimethicone 25
Cetomacrogol 1000 1.0
Propylene Glycol 10.0
30 Citric Acid (anhydrous) 0.05
Sodium Citrate . 0.075
imidurea 0.30
Water balance
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Treating skin diseases with topical corticosteroids is of particular
.concern where the skinis thin (e.g., the face) due to the pop §npbRl 72003
atrophy side_effect. Skin atrophy and atrophy-associ at ed sil%ns (such as

t el angect asi 3° WeH! nonitored in safety studies 5 (HPA ARCECBIM#7Assi on)
and efficacy (multicenter pivotal trials). The fluticasone |otion showed no
atrophy- associ at ed changes (see Table®). In addition, atrophogenic
potential was assessed in tw large nulticenter trials (FPL30003, N= 110
treated with fluticasone); FPL30004; N= 111 treated with fluticasone). The
subj ects had noderate-to-severe atopic dermatitis. After once daily
admnistration 10 for up to 4 weeks, no atrophy or associated signs were
ascribed to drug treatnent. Based éxamhle &observed outcomes in the VC Assay
(used to predict clinical potency), it was expected (1) that the

t her apeut i,¢_be it would be only slightly nore than that. for. CUTI VATETM
& eam and?(SReR TibasiRe gropiondt oS 'n, Adtermarth Mo, he RessnBLEHOR MRy 15
CUTI VATETprepaiiedravingithe foblewing sompesitiotnexpected in that the |otion
formulmti on was nore effective than, and superior to, the cream At half
the application ra ._f.luticasone lotion, a of side effects were
observed. That obstg&vrgé@{otn was unexpected sin W plication of steroids of
simlar potency tyflutigasopePsepienaddne si de ef f &%, As noted herein for the
| otion, the | ack oiCetosstdongdidooi ¢ (HPA Axi s 2@®.Guppression) and |ocal side

effects, even to s bk s such as the fgge (head and neck region)
was unexpect ed. It%t@gﬁyﬁaé <

aggarent to those skilled in the art that many
modi f1®ati ons and ESAMBAEAN ¢9Q4er eof may be nfelle without departing from
the spirit and scopeopyleneldydohventi on as 25 set0.0orth in the appended

cl ai ns. 2 3 APR 2Q{3adH (dhyaforsym 1. A topiqads | otion, conprising: about
0.005 to 1.0 mt % fl u'(tjj caé#)n , or a phar rraceutioc | y acceptable salt or
ester thereof; abo&f’ YH~#8*%10. 0 wt % of a C-4-""C20 fatty al cohol or

m xtures thereof; #pduteal. 0 to 5.0 wt % of at 1G&¥5t one first skin

condi 1§ oni ng agent waé&out 5.0 to 15.0 wt % promalamee gl ycol ; up to about 5
wt % of an occl usive agent selected fromthe group consisting of mneral oil
and white soft paraffin; and the balance in water. 2. A topical |otion,
conprising: about 0.005 to 1.0 wt VEXETPR s sone propi onate; about 3.0 to 7.0
wt % of a C-4- C20 fatty alcohol or m xtures thereof; about 0.5 to 3.0 W%
of at | eagt ki rbbisrdtel idtibR T BECoREHRBE wi : % of at
| east neﬂstlo}??Q ﬂ;dtalﬁgoné n?}%n. /. Okittlgﬁ.).r{HZ.HO Wt%e%)r’W (l)tg?ﬁgkreé%ﬁt?ggﬁhgﬁgvét% about 5
W % of anPfSBEFr"ai\a\\;'@gé@ee owing SPRYPIONG M t he group consisting of mineral oil
and white soft paraffin; and the balance in water. 3. The |l otion according
to claim1l1, furtheyp tising up to 5.0 wt % qiwtwh hi cone. 4. The | otion
according to clai e s%'h&?%pi&%@.ri sing up tay wt % di net hi cone. 5. The
| otion according to clarm 1, "conprising fluticasone propionate. 6. The

| otion according t&etastgorylfAlcobinpri si ng: about40. 05 wt % f | uti casone
propi2kate; 5.0 wt %opedpybmgristate al cohol; 1.0 @25 i sopropyl nyristate; 1.0
wt % di net hi cone; 1%%?®§§ton&crogol ; 1.0 wt %4y opyl ene glycol; 2 3 APR
2003 21 a preservat]jve e eﬁbaloe amount of irri1d61r ea, nethyl paraben, and

pr opyl Cetomacrogo
Propylene Glycol 10.0
Citric Acid (anhydrous) 0.05
30 Sodium Citrate 0.075
Imidurea 0.30
Water balance
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par aben; a buffering effective anount of anhydrous citric acid and sodi um
~citrate; and the balance in purified water. 7. The l|otion acgo&?m\t&g "F&
claim1, conprising: about 0.05 wt % fluticasone propionate; 5%.2%%\ %
cetostearyl WOJ8RYPr 2.0 wt % i sopropyl nyristate; 10.0 wPeF/EBHPI#2ne
glycol; 0.20 wt% i m durea; 0.20 wt % net hyl paraben; 0.10 w % propyl

par aben; and the balance in purified \#ter. 8. The lotion according to
claim1, having a viscosity of 2,000 to 17,000 cps as neasured by a
Brookfield visconeter fitted with a #27 spindle at 10rpmat 25C. 9. The

| otion according to claim2, conprising: 5.25 wt% cetostearyl alcohol; 2.0
wt % i sopropyl nyristate; 10.0 wt % propyl ene glycol; 0.20 w % i m durea; 0.20
wt % et hyl paraben; 0.10 wt % propyl|Expmplebk®n; and the bal ance in purified
water. 10. The lotion according to claim1, having a viscosity of from

3,000 to 13, 000 s as neasured by a Brookfield visconeter fifted with a
#27 spi ndl%i%fcalg&%?%ﬂe ppionaie lotiqnain AeCPigANCE With h]en@'ef%’?é'?vgf‘ MHWaBavi ng a
vi scosi t y pépdredhadndibe followir®), @ogpositisn.as neasured by a Brookfiel d
viscomgter fitted with a #27 spindle at 10rpmat 25C. 12. A topical |otion

free of mneral oil, or white soft paraffin, copnrsing: 2 3 APR 2003 22
about 0.005 to 1.0 thi casone, or a pharn@e@ti cally acceptable salt

or ester thereof; afulirasanePropionated0 wt % of a COP5 C20 fatty al cohol or

m xtures thereof,; apsgstedryDALShI. O Wt % of at | gast one first skin

condi tioni ng agent; : wt % propyl ene glgycol ; and the bal ance in
water. 13. A topi calfjg’?rggy?'%ryk?tragee of m neral oi 'sgr white soft paraffin,
compri'® ng: about OPUWHEIMEL 0 wt % fl uti casone @ opi onate; 3.0 to 7.0 wt %
of a C-4 - C2o0 f att@etainaofogb! 1@00M xtures theredf;, 0.5 to 3.0 wm % of at

| east one first skip, Eﬁgﬁéé’gﬁ&i ng agent; 0.25 4§p2.0 wt %f at | east one
surfactant;; 7.0 to g . 0. W % propyl ene al cohol ;, .and the bal ance in water.
14. A method of inc¥ Mﬁ@%@%@%stri ctor pot 879% of a topical lotion

i ncl udi ng fluticasoBedign Gitratal t or ester ther e6ﬂ7éomri sing the acts of:
provi dgshg 0. 005 to phidureh % fl uti casone or a phgmgaceutically acceptable
salt or ester ther e%'e and preparing a topical ng;‘éeon by conbi ning the
fluticasone or phar Eéuti cally acceptabl e salfJ or ester thereof with 1.0
to 10.0 wt%of a C~4 - Czo fatty al cohol or mxtures thereof, 1.0 to 5.0

w % of at |east one first skin condixampleitlg agent, 5.0 to 15.0 %

propyl ene glycol, 2.0 to 5.0 wt% mneral oil or white soft paraffin, and

t he bal ance water, .15. A netho f. i ncreasing vasoconstrictor potency of a
{ opi Cod0 1ok 1O fLAGRRR AAPRIOTALS eHoR By SPBAGke: 156 Pifent BVeBBnE Y o weos
f | uti casormsepareshaving the fallowving egmnositign.a t opi cal | oti on by conbi ni ng the
fluticasone propionate with 3.0 to 7.0 wt%of a C-4 - C20 fatty al cohol or
m xt ures thereof, Olg t@ %.0 wt % of at |east o ,% rst skin conditioning
agent, 0.25 to 2.0 ; at |least one surfactafnt—7.0 to 12.0 wt %

propyl ene gl ycol, 2Figtigasone Brapionate neral oi | afPwhite soft paraffin, and
the bagmnce water. $tearyfARbhcless for preparingstthe topical |otion according
to claim1, conpri sj.Ag: R 2003 23 mi xi the fluticasone or
pharmaceutically aCIng‘g;o%llrﬁeyrgg or ester ther %%, fatty al cohol or

mi xtures thereof, fPigIERS, conditi oni ng agen?; propyl ene glycol, mneral
oil or white soft pEetetd-20, and water at an el Vi ed t enperature producing

a lotion mxture,; apﬂapylene Glycol 5.0
30 Imidurea, NF 0.20
Methyl paraben, USP 0.20
Propyl paraben, USP 0.10
Water balance
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cooling said lotion mxture. 17. A process for preparing the topical |otion
~according to claim1, conprising: mxing the fluticasone or D Arp
pharmaceutically acceptable salt or ester thereof, fatty al cglﬁ)lA"& 2003

m xtures theY@e#2440i rst skin conditioning agent, propyl et&/ep%eBr2 m ner al
oil or white soft paraffin, and water at an el evated tenperature producing
a lotion mxture; and heating said | dfion mixture. 18. A topical lotion,
conprising: 0.005to 1.0 wt% fluticasone, or a pharnaceutically acceptable
salt or ester thereof; a thickening effective concentration of at |east one
t hi ckener; a conditioning effective concentration of at |east one skin
condi tioning agent; an enulsifying effective anount of a surfactant; 2.0 to
5.0 % mneral oil or white softEganplefin, and the bal ance in water. 19.
The lotion of claim 18, wherein the lotion has a 2-hour nmean bl anchi ng
score of at Jeast 2.1, and an average nean bl anching of at |least 1.5. 20.
The ot Alopieatfufiaions, Fianenale TTER AN RSERTRRNCSw  Bet aseng IRBcYes ool | v

st abl e f prepared leavirg tbe fallowing campdsition. 21. Use of a conposition including
about 50. 005 to about 1.0 wt% fluticasone, or a pharnmaceutically acceptable
salt or ester ther!eof i about 1.0 to about 10. \Ayt%of a G4 - C2o fatty

al cohol or m xtur of, about 1.0 to abot+=%8.0 wt % of at |east one

ski n condi ti oni ng Ruisasonedtyopipn®e0 t o about 18600 wt % of propyl ene gl ycol,
up to about 5.0 wisead ks al oil or white spt paraffin, and the bal ance
in water; in the r’@ﬂ gﬁ&ure of alotion for iheating a skin condition. 2
3 APR 2003 24 22. SEV0f claim 21, wherein t'he skin condition is

cort il@ost er oi d- r edpRIIGAW BVEHEAI®Rt 0si s, atopic BBrmatitis, inflammation,
eczemn, erythena, Qmpthicwheon, scaling, erosionhp oozing, crusting or
pruritis. 23. A Uti&ha& -I%éé’ wherein the ggtion has a 2-hour nean

bl anchi ng score of_at ?ea t about 2.1, and an gerage mean bl anchi ng of at

| east about 1.5. F4oPYeng&@Ved! claim 21, where!®0the Iotion is chemically
and physical |y stdmidurdagNFat | east 6 nonths a@.2@0C. 25. The topical |otion
of chgim 1, whereiNethdipardbah @sPhas a 2-hour gpgn bl anching score of at

| east about 2.1, ﬂg]d 'ﬁln %%erg%lpmean bl anchi n@ @)f at | east about 1.5. 26.
The topical lotio "BRY PRRCHRM 2 Wherei n said | {' on has a 2-hour nean

bl anchi ng score ofWWaler| east about 2.1, and anbP3d@n€€age mean bl anchi ng of at

| east about 1.5. 27. The topical lotion of claim13, wherein said |otion

has a 2-hour nean bl anching sc 4 |east about 2.1, and an average
meanzgl anching of at | east aboouié—iag&g'e.i.AL. A .A.Ah, A@.Ay .AnS _A'S

A
A topical fluticasone propionate lotion in accordance with the present invention was

prepared having the following composition.

Ingredient (wt.%)
25 Fluticasone Propionate 0.1
Cetyl Alcohol 7.0
Mineral Oil 20
Isopropyl myristate 2.0
Dimethicone 20
30 Cetomacrogol 1000 1.5
Propylene Glycol 10.0
Imidurea, NF 0.20
Methy! paraben, USP 0.20
Propyl paraben, USP 0.10

35 Water balance



Ay .A3y LAl AI5@.A, .A5 A2 .A.A AYAR Aaf. A A9. AY. Al )+*giyh k mn ¢

. 1$}. 3{valfa[ V] caU ca] cal] ca] c a] ca] ca] ca] ca] cal ca] c*a] ca]ca]x3 A 72603

a] cal] ca] cRa] ca]ca] ca] ca] c”a] ca] ca] c*a] ca] ca] ca]caUlca]c"a 36hJ\)>§X

""HE>EE WO 00/24401 PCT/GB99/03472
TZ(N(HFFOR\***1 7, C E, O {vpkf [ U c”a] cal] ca] ca] ca] c”a] ca] c”a] ca] c"a] ca

]ca]ca] cal calU) cal c a]ca] ca]ca]ca]ca]cdfcalca]c aU]calca]ca]ca]c”a]ca

oO”Nm--..8.../1111/1x00s1}12233333! 393" 3+3: 3} xrngaZTkf [ UU ca UWV]cal]c

aU] ca] ca] cMa] cal] ca] ca] ca] c”a] ca] c*a] ca] cha] cal] ca] c

aJ c”Ma] ca] ca] ca] ca] c™a] ca] c”a] ca] c™al caUlca] c

a: 333344C5P5?6E6J6MBP6[ 6] 6g6v666777n8q8t 8~8h9n9z9} 999~xsnhc] Xkf " [ UU] c] ¢

aJ cMa] cal] ca] ca] ca] c™a] ca] ca] ca] c’\a] ca] c"al ca] cal] ca] c*a] ca] cal] ca] cal] ca] c

a] ca] c*a] ca] c”a] ca] c”a] ca] ca99-=§ 8 & 1;; ; << K| =s=| >w>z>} >>>? ?

@@yt oj e_ZUU] c a] ca] c™a] ca] ca]-c-g-Pgag]-c-a] c"al ca] c™a] ca] ca] ca] ca] c”a] cal] ca] c
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Example 15
20
A topical fluticasone propionate lotion in accordance with the present invention was
prepared having the following composition.
Ingredient wt.%)
25 Fluticasone Propionate 0.1
Cetostearyl Alcohol 5.0
Mineral Oil 25
Dimethicone 1.0
Tween®40 05
30 Propylene Glycol 10.0
imidurea, NF 0.20
Methyl paraben, USP 0.20
Propyl paraben, USP 0.10
Water balance
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109 () - $109%& () -
109 ()-1602 31060 o) -

100@2 10%&' tVPOP '2 10%& ()-0, Y("10%&' ()-lllgo/g(()lom ( PCT/88%9M3472 ! FlO%& ()

-y
y0"10%&' ()-! @" 109%& ()-! D' 10%&
,10%4| 4] & ()--s10%4| & () -

! 109%| 4] & ()-s! @"10% | t]| & () -
1@1"10%[t| & ()-! G S& 10% | & () - OB$ho%-&&&&8WI [ M=! | &' 1094 | } |
104] 4] | @" 10%4] 4| & ()--1D" " -" 10%] )

Example 17

A topical fluticasone propionate lotion in accordance with the present invention was
20 prepared having the following composition.

ingredient wt.%
Fluticasone Propionate 0.05
Cetyl Alcohol 2.0

25 Isopropyl myristate 5.0
Cetomacrogol 1000 0.5
Propylene Glycol 10.0
Imidurea, NF 0.20
Methyl paraben, USP 0.20

30 Propyl paraben, USP 0.10
Water balance
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Example 18

A topical fiuticasone propionate lotion in accordance with the present invention was
prepared having the following composition.

5
Ingredient (wt.%)
Fluticasone Propionate 0.05
Cetyl Alcohol 2.5
Dimethicone 5.0
10 Cetomacrogol 1000 1.0
Propylene Glycol 10.0
Imidurea, NF 0.20
Methyl paraben, USP 0.20
Propyl paraben, USP 0.10
15 Water balance
The topical anti-inflammatory activity of fluticasone propionate formulations was
measured using a vasoconstriction assay (McKenzie and Stoughton, Arch. Dermatol.,
86, 608(1962)).
20

Approximately 0.1 mL of the drug product of Examples 1-18 were placed on a 2 cm?

area of the volar aspect of each volunteer's forearm. Application sites were protected

with a guard to prevent removal or smearing. The application sites were not occluded.

After approximately 16 hours of contact, the protective guards were removed and the
25 sites gently washed and dried.

Skin vasoconstrictor evaluations were preformed on a 4 point scale (0 [no blanching]-
3[marked blanching]) at time points corresponding to 2, 3, 6, 8, and 24 hours after
drug removal. The data were used to calculate the mean blanching response and the

30 area under the curve (AUC) for the blanching versus time. The higher the score,
mean or area under the curve (AUC), the more topically potent. The results are
tabulated in Table 1.
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Table 1
Measure* Lotion Lotion CUTIVATE® (Fluticasone
Example 1 | Example 2 | proprionate) Cream
Comparative Example
AUC 28.4 26.7 214
Mean 1.58 1.49 1.22

*Results from 17 volunteers.

The fluticasone lotions of the present invention show higher vasoconstriction scores
than fluticasone cream. As shown by the 17 patient data set, the vasoconstriction
potency of the fluticasone lotions is greater than the cream.

The fluticasone lotion of the present invention has proven to be unexpectedly
superior in terms of efficacy and safety. Evaluations were performed using the
Vasoconstrictor Assay. Evaluations also used a human model to predict clinical
potency of corticosteroids in (1) controlled efficacy and safety trials and (2) subjects
with a corticosteroid-responsive dermatosis, atopic dermatitis. Safety and efficacy
evaluations were performed on the fluticasone lotion 0.05% by applying the lotion
extensively to all body regions: head and neck (including face), trunk, upper limbs
and lower limbs.

The potency of the fluticasone lotion, as determined by the Vasoconstrictor Assay,
was greater than mid-potency fluticasone cream (CUTIVATE™ Cream). The
potency of the fluticasone lotion was less than the high-potency corticosteroid
preparations. Application of the lotion formulation over 4 weeks resulted in a
superior adverse event profile devoid of commonly encountered side effects
encountered using corticosteroids in the mid-to-high potency range.

The instant fluticasone lotion was assessed in view of projected efficacy outcomes
from the Vasoconstrictor Assay (VC Assay) in humans and corroborated by efficacy
outcomes in multicenter vehicle-controlled clinical trials. It was highly desirable for
the lotion formulation to show both systemic (adrenal axis suppression) and local
(atrophogenic) responses to corticosteroids. The fluticasone lotion was unexpectedly
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superior in both categories, and particularly superior in that no atrophy was observed
(based on associated signs) even in the more susceptible region (i.e., the face, head
and neck).

5 The Vasoconstrictor Assay (VC Assay; McKenzie and Stoughton) is a standard
dermatological assay used to predict the potency of corticosteroid formulations.
Potency is related to both side effect potential and efficacy in the treatment of mild to
severe dermatoses. Reactions of particular concern include skin thinning (atrophy,
including telangectasia), and adrenal axis suppression, which can occur more often

10 (1) under occlusions or (2) when higher potency corticosteroids are employed.

in the VC assay, fluticasone lotion 0.05% was compared to low-potency (HYTONE™
Lotion), mid-potency (CUTIVATE™ Cream; and fluticasone cream 0.05%) and high-
potency (TEMOVATE™ Cream; ELOCON™ Lotion). Potency was estimated for two

15 subject populations (Intent to Treat and Positive responders) and includes 3
outcome assessments: 2-hour mean blanching score, are under the time-blanching
score curve (AUC) and Average mean blanching from § timepoints. The results
from the "responder" population is summarised in Table 2.

20 Table 2
Treatment Potency Responder Population
2 hour score AUC | Avg. mean

bianching

TEMOVATE™ High 27 36.6 2.0

ELOCON™ High 2.2 334 1.8

Fluticasone Mid to High 2.1 26.7 1.5

lotion (0.05%)

CUTIVATE™ Mid 1.8 21.4 1.2

Cream

HYTONE™ Low 0.8 9.5 0.6

Lotion

The results show that the fluticasone lotion of the present invention has an
unexpectedly high potency for a lotion-based composition.
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isopropyl myristate, NF
dimethicone 360, NF 1.0
polyoxyethylene (20) cetostearyl ether, NF 1.0
propylene glycol, USP 10.0
15 imidurea, NF 0.14
methylparaben, NF 0.17
propylparaben, NF 0.06
citric acid (hydrous), USP 0.08
sodium citrate, USP 0.08
20 purified water, USP balance (also QSAD)
Table 3
Study Diagnosis Application | No. subjects | Outcome
Good to
cleared(%)
FPL30003 | Atopic QD forup to | FPL (110) FPL (78%)
Dermatitis 4 weeks Veh. (110) | Veh. (33%)
FPL30004 Atopic QD forupto | FPL (111) FPL (68%)’
Dermatitis 4 weeks Veh, (107) Veh. (28%)
25 * subjects showing > 50% clearing of lesions

"Veh." is vehicle only formulation




c' 10987$S&' ()- ' 10%5?$S& ()- c/ 656=6>6?6B6C6DEEGPCVI ' 10?$102$107$
L6109%@$& ()-' 10%8?$S&' () - c' 10%8?$S& () - ' 10%48?$S& () - E6P6[ 6] @bl (20831
@ 10909x$9&' () - @ f 1090x$9& ()-L  1090x$9& ()- S10%Ox$9& ()- 109Ox$9& () -
'3, 100x$& () BB 77" 7kS71 ' 310%0x$9&! () - &l 0310%0x$9& (ACT/CBIDEGRSOL () -

| 31090x$9&' () - 31090x$9&' ()- "7' 7(7<7T@ATUTY7sW| ' 31099x$9&' () -
31090x$9& () - | 31099x$9&' ()- 310%9x$9&8()- | 31090x$9& () -
Y7Z707s7t 7777xX@ "' | 31090x$9&' () - 31090x$9&' ()- |3109%0x$9& ()- 310%0x$9& () -
| 77777777pX<l' 31090x$9& () - |31090x$9&' ()- 31090x$9&' ()- | 3109%0x$9& () -
31090x$9&' () - 77777777sX71' 1098& ()-310%0x$9&' ()- | 31090x$9& () -
31090x$9& () - | 31099x$9&' ()- 7n8q8t 88888} ] E) % 10%$&' () -

The data of Table 3 show that the fluticasone lotion is more than twice as effective
as the vehicle. In a once-a-day application, the differences (%) between the vehicle-
only and the fluticasone lotion are 40% and 45% (FPL30004 and FPL30003,
respectively). The advantage of the fluticasone propionate lotion over the vehicle

5 control was unexpectedly superior. It is worth noting that the fluticasone lotion
application rate was half the preferred application rate of twice per day.

Systemic safety of fluticasone lotion (study FPL10005) was assessed utilising the
measurement of adrenal responsiveness to a challenge of cosyntropin (ACTH, ;)
10 and measuring the plasma levels of cortisol both before and 30 minutes after ACTH
challenge. HPA axis was considered suppressed if the cortisol response to the
challenge was less than 18 ug/dL. These studies were conducted in paediatric
populations from 3 months to 5§ years of age. Because children have a high ratio of
body mass to surface, that population is considered to be more at risk than adults.

16
In these studies fluticasone formulations were tested following a 3 or 4 week course
of twice daily application of the fiuticasone lotion to at least 35% of the body surface
area in subjects with moderate to severe eczema. The results are summarised in
Table 4.

20

Table 4

Cortisol responses - plasma levels =18 ug/dL indicate suppression

Study Preparation Adrenal
Responsiveness,
#suppressed/iotal
FPL10005 Lotion 0/42

25 These data show that the fluticasone lotion did not suppress the adrenal
responsiveness to ACTH stimulation. CUTIVATE™ lotion produced low adrenal
suppression as evaluated by the cosyntropin (ACTH, ) stimulation test in paediatric
subjects. This age group would be expected to be the most susceptible to side
effects of corticosteroids. No adrenal suppression was noted for CUTIVATE™ iotion.

30 These results were unexpectedly superior based on potency estimates from the VC
Assay.
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110 treated with fluticasone); FPL30004; N= 111 treated with fluticasone). The
subjects had moderate-to-severe atopic dermatitis. After once caily administration
10  for up to 4 weeks, no atrophy or associated signs were ascribed to drug treatment.

Based on the observed outcomes in the VC Assay (used to predict clinical potency),
it was expected (1) that the therapeutic benefit would be only slightly more than that
for CUTIVATE™ Cream and (2) that the side effects would reflect those observed for

15 CUTIVATE™ Cream. The results were unexpected in that the lotion formulation was
more effective than, and superior to, the cream. At half the application rate of
fluticasone lotion, a lack of side effects were observed. That observation was
unexpected since application of steroids of similar potency typically cause some side
effects. As noted herein for the lotion, the lack of both systemic (HPA Axis

20 suppression) and local side effects, even to sensitive areas such as the face (head
and neck region) was unexpected.

It will be apparent to those skilled in the art that many modifications and equivalents
thereof may be made without departing from the spirit and scope of the invention as
25 set forth in the appended claims.
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about 0.005 to 1.0 wt% fluticasone propionate;

about 3.0 to 7.0 wt% of a Cq4 — Cyq fatty alcohol or mixtures thereof;

about 0.5 to 3.0 wt% of at least one first skin conditioning agent;

about 0.25 to 2.0 wt% of at least one surfactant;

about 7.0 to 12.0 wt% propylene glycol;

up to about 5 wt% of an occlusive agent selected from the group consisting of
mineral oil and white soft paraffin; and

the balance in water.

3. The lotion according to claim 1, further comprising up to 5.0 wt% dimethicone.
4. The lotion according to claim 2, further comprising up to 5.0 wt% dimethicone.
5. The lotion according to claim 1, comprising fluticasone propionate.

6. The lotion according to claim 1, comprising:

about 0.05 wt% fluticasone propionate;
5.0 wt% cetostearyl alcohol,

1.0 wt% isopropyl myristate;

1.0 wt% dimethicone,

1.0 wt% cetomacrogol;

1.0 wt% propylene glycol;
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the balance in purified water.

8. The lotion according to claim 1, having a viscosity of 2,000 to 17,000 cps as
measured by a Brookfield viscometer fitted with a #27 spindle at 10rpm at 25°C.

9. The lotion according to claim 2, comprising:
5.25 wt% cetostearyl alcohol;
2.0 wt% isopropyl myristate;
10.0 wt% propylene glycol;
0.20 wt% imidurea;
0.20 wt% methyl paraben;
0.10 wt% propy! paraben; and
the balance in purified water.

10. The lotion according to claim 1, having a viscosity of from 3,000 to 13,000 cps as
measured by a Brookfield viscometer fitted with a #27 spindle at 10rpm at 25°C.

11.  The lotion according to claim 2, having a viscosity of from 3,000 to 13,000 cps as
measured by a Brookfield viscometer fitted with a #27 spindle at 10rpm at 25°C.

12.  Atopical lotion free of mineral oil or white soft paraffin, comprising:
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about 1.0 to 10.0 wt% of a Cy4 — Cyp fatty alcohol or mixtures thereof;

about 1.0 to 5.0 wt% of at least one first skin conditioning agent;

5.0 to 15.0 wt% propylene glycol; and

the balance in water.

13. A topical lotion free of mineral oil or white soft paraffin, comprising:
about 0.005 to 1.0 wt% fluticasone propionate;
3.0 to 7.0 wt% of a C44 — Cop fatty alcohol or mixtures thereof;
0.5 to 3.0 wt% of at least one first skin conditioning agent;
0.25 to 2.0 wt%of at least one surfactant;;
7.0 to 12.0 wt% propylene alcohol; and
the balance in water.

14, A method of increasing vasoconstrictor potency of a topical lotion including
fluticasone or a salt or ester thereof comprising the acts of:
providing 0.005 to 1.0 wt% fluticasone or a pharmaceutically acceptable salt or
ester thereof; and
preparing a topical lotion by combining the fluticasone or pharmaceutically
acceptable salt or ester thereof with 1.0 to 10.0 wt% of a C44 — Cyq fatty alcohol
or mixtures thereof, 1.0 to 5.0 wt% of at least one first skin conditioning agent,
5.0 to 15.0 wt% propylene glycol, 2.0 to 5.0 wt% mineral oil or white soft paraffin,
and the balance water.

15. A method of increasing vasoconstrictor potency of a topical lotion including
fluticasone propionate:
providing 0.005 to 1.0 wt% fluticasone propionate; and
preparing a topical lotion by combining the fluticasone propionate with 3.0 to 7.0
wt% of a Cq4 — Cop fatty alcohol or mixtures thereof, 0.5 to 3.0 wi% of at least
one first skin conditioning agent, 0.25 to 2.0 wt% of at least one surfactant, 7.0 to
12.0 wt% propylene glycol, 2.0 to 5.0 wt% mineral oil and white soft paraffin, and
the balance water.

16. A process for preparing the topical lotion according to claim 1, comprising:
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in the manufacture of a lotion for treating a skin condition.
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27. The topical lotion of claim 13, wherein said lotion has a 2-hour mean blanching
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