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PHARVACEUT 1 wa199Ea8POS| TI ONS COVPRI SI NG M CELLES COWMPRI SI NG Lp@fEitdskob 36
GLUCOCORTI COSTERO D AND ONLY ONE SURFACTANT FI ELD OF | NVENTI ON 10 The

present invention relates to a pharmaceutical comnposition conprising

mcelles in an aqueous nedium wherein tlhe mcelles conprise a |ipophilic

gl ucocorticosteroid and one and only one pharmaceutically acceptable
surfactant The invention further relates to a process for the preparation

of the %&Wﬁ%& FQOPRISIIC MEELSES CRMPRISING dRQPHILIC §LUGSORTSOS-i on
for the f ment for treating allergic and/or

inflammatory diseases in the respiratory tract or for treating intestinal

di seases and nethods for treatnent of the diseases in a nmanmal, including
man. BACKGROUND OF THE | NVENTI OFIELED OFIBTVENROMI ti s and asthma are today
effectively treated by the use of glucocorticosteroids such as e.g.

nonmet asone furoate, budesonide, and fluticasone propionate. Patent

appl i catigns that .can .be ntioned in this context are WO 92113873 and WO
96/ 10199 BB ATCHIt AYSREOREF TIPS 1 ARHarmagitical SRS HOP ROTPTS eI IRSR &R  ng

the gl uco j i : I . i 4 WalaP .

ol ucocor { e A e o A o ph B B ok BRicalBid and ong
powder i nial @il on@phanlacéutienlly sycepradblecsusiaonat The prveacdon futtdr rebireywad dose
inhal ers (pMDIs) A suspension in water is a user-friendly form of

admi ni st rproress fersthe peepaeatign pbephagpageuyicl compraision and hee of e pkarmiagavever

in a water_ suspension.the glucocorticosteroid crystals are.in contact with
the wat er G FERPRSHOT G dig MrHESP S A S distnen SorFeanng Alerei s i fhmon

gl ucogor t @R} kst RSthe fesPRMoRArA? %F‘f&atl'éaﬁng%ﬁéﬁﬁ@pdig%eﬁéﬁf_m&ﬁo@syfo? ster
hydr ol ysi s when using such a conpound. Furthér, the conmpositions in the
form of srepaemicdnise disgasesrinlaanamaiahihdudingmanol uti ons e.g. due to
sedimentation or precipitation. It is also easier to adm nister a solution
accurately in conparison with a suspension. *166166* SUI9STI TUTE SHEET ( RULE
26) *a~2* 0 4 ~swa 2002 26 US 4,994,439 to
Cal i forni a Bi otechnol ogy #&%?éé%é&ﬁﬁ%mﬁs for transnucosal
menbrane adm nistration of protein or peptide drugs wherein the
conpositions conprise the drug mm xtures with at |east one bile salt or

f usi dat e Rininiais ded asthtmia\aee tobigyr effdctiynly tatatddbsthe ase ofiglucoanmiicostbedids spehtas of

the formula ROCCHR CH2ZO "R, wherein gne Ris H and the ocher R represents
the radi Ea§ TeAmeiasone frepiedbudesqidadad asope Propienate, Apang apRlicgignsahat| cohol

Format | o ShPemaney et sleRall WO PRt oo BFROOBT o B At " 1

mucous nmEWMdeapes conparable to or better than those achieved using bile
salts/fusidates alone. Detergents on their own are said to be poor
absorption pronoters. ~o0o EP 0179583 A 1 to Merck & Co. Inc. discloses a

system f nhanci ng the water dissolution race and solubility of poorly
sgl ubPe &PE@?W‘YH@M%MWC%W %P 4erg8mIsoFerp! E)Ik’\‘/é’r?:l A#Szhg t he
poorly - 80| M . £ LB I i j and by
o appr o LARR, e B Sbushitleiioi 6Pk el BuckdNARRTGRE bELAE b8y
product . pbhadeemanRlsess ad16tidnS oflbuspehsing id R ecdUtereiRIsE inbakss @MIIE
antiparasitic agents ivernectin or abarnectin and a surfactant. It is an
obj ect ofA suspepsiasimnwatenis ansérdmendlyfoomiof edministeatios aa gecsnlvtiandh gasilyn of a
| i pophilic %I ucocorticosteroid for use as a nedi carEent

, especi.al |l or
treati ng 26FIPEARYCINS THGFE HOMSYSH Ih2 SRS SYSRERSIER Lhrssluroqarae @&ﬂ? Faivsaﬁ%/ Br act

q arar oL i _ " |
i seatos 1 SRRt i e bER AR b 3885 RUGRTSE 1B AGUBREKBUR, |
obj ect  ofghich€ortiByREYoiDEstdrnayHR \theMichl Iy dgefisd Fa exhipldbye pREd yderlyH whetch a

stabl e solution. ~s . _
using such a compound. Further, the compositions in the form of suspensions may be less

stable than solutions e.g. due to sedimentation or precipitation. It is also easier to admini-
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SUBSTI TUTE SHEET (RULE 26) 0 tr.~ ~~~~ WD 991 32089 3 SUMVARY OF Tgé Pﬁl.ﬂmz
| NVENTI ON POYO3B288902426 According to the invention there is pEpMEESOR4R
phar maceutical conposition conprising mcelles in an aqueous mnedi um
wherein the mcelles conprise a lipophilic glucocortico steroid and one and
only one pharmaceutically acceptable surfactant. According to a preferred
enbodi nent the conposition conprises one and only one non ionic surfactant.
i o According to another preferred enbodi nent the conposition is used for

t ti i d/ or,.i nf | anma di, in th irat t t.
Lreating ALl e A o dnl LT o diasases Lo L fespstern ract
treating I plesdy %L‘nb?ﬁrﬁ:eﬂﬁ'ﬁrﬁstra“fﬁm%cf?%tgfn ptBBtiﬂe BHIk NHerdR %Céor#%osﬁtgb%s

I nventi on a process or the preparati on O a pnar maceuti cal co SITI on

conpri si Ngcshpidd BE diuy 18 MikGHs Lith AREkistone Yiesal or fubidatd vl detivat @ Dieiete @
| i pophilic glucocorticosteroid and one and onI% one pharmaceutically-
accept abl easiigtfleast amg non-igaicslietsegans ot brdemetla RAKHR JoR: wherem) one R is H

di | vi t I ti i.dipth factant; ddi :
moa um & o FHUBE IS RRPERTIA Of BRISH OB areied of psamcied PRI S YGE R aig 1 o

yet anot hef 45008 b4 caltitns 1L REE bPR nH?tﬁraﬂéf (%ng%{%@&nicﬁﬂ rEQR i Fi'{cg%gﬂ?-l o

mcelles in an aqueous medium wherern t conprise a

gl ucocort i gapdfrmiXed ruoellessexhibitirwar3pory effftterehear 1tp6sR Uhindvak mentra@nt abl e
surfactant, for the manufacture of a nedicanent for treating allergic and

i nf | ammat ctompfiraide taeer hetiet then thesprghiaved psing dile salis/fisidagscadonenBetargemgyon o a
further aspect of the,invention use of a conposition conprising mcelles in
~0 an aqueBEE ORBATE R IS R9oR ABSRLPYRRREPIEE R o npr i se a | i pophi | ¢

gl ucocgy ticosteroid and SUBSTI TUTE SHEET (RULE 26) L i ~VO 991 32089 4

PCT/ S E98/02. 126
EP 0179583 A1l to Merck & Co. Inc. discloses a system for enhancing the water dissolution

rate and solubility of poorly soluble drugs. The compositions of EP 0179583 A1l involve

combining the poorly water-soluble drug with the surfactant in appropriate ratios and by an

appropriate method that results in the formation of an anhydrous product. The examples are
15 directed to anhydrous compositions of the antiparasitic agents ivermectin or abamectin and

a surfactant.

It is an object of the present invention to provide a stable aqueous solution of a lipophilic
glucocorticosteroid for use as a medicament, especially for treating allergic and/orinflam-
20 matory diseases in the respiratory tract and also for treating intestinal diseases such as

inflammatory bowel diseases (IBD), ulcerative colitis and Crohn'’s disease.
It is a further object of the invention to provide a process for the preparation of such a

stable solution.

s
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- DA
one and only one pharnmaceutically acceptable surfactant for the manufdcture
of a nedi cawmemsb@r treating intestinal diseases is obtai neq,cwgg?g/glﬁ%

nd/ or

aspect of t.he invention is a nmethod for treatnent of allergic a

i nflammatory di seases in the respiratory tract of a mammal) including man.
The nethod is characterized by adm nistr3dation to the mammal in need of such
treatnent of an therapeutically effective anount of a pharnmaceuti cal
conposition conprising mcelles in an aqueous medi um wherein the mcelles
conprise a lipophilic glucocorticosteroid and one and only one

phar maceutical |y acceptabl e SUMMARNOF THEANVENTKMect of the invention
is a nethod for treatnment of intestinal diseases in a mammal. including
man. The nethod is characterized by adm nistration to the mammal in need of
such treat : @gﬁﬂ' : ol j q : tical
conpositigﬁggﬁgp ?2ﬁ%gnﬁéce Iggq?hk%ﬁﬁgéﬁg%hégﬁﬁgg%2%"&%3ﬁgﬁﬁgt e ﬁ#ﬁelles
conpri se itéiaphad diquecss gedinag aihetein feanizietleduingtive aligbphille/gladiRortico-

phar maceutical |l y acceptable surfactant. DETAILED DESCRI PTI ON OF THE

| NVENTF ONstaeie ead ags ansl Qi opg prasmacqutigally peaspiableystacwohd that | i pophilic

gl ucocorticosteroids and zo their esters can be incorporated in mcelles
formed by a surfactant, especially a non-ionic surfactant, in an aqueous
medi um A [ . j : il r ). Vol .
o s T o g e b R O EUicR e R RaG 0 O i 58 SRt ofeon o
aggr egat epnicosuriadtann t he sol ution of a surfactant. Surfactants in a dilute
aqueous solution exist primarily as nononers) but at higher concentrations
a nunber of surfactant nolecules 's aggregate to formmcelles. Thereby a

stabl e _f o tion.i bt ai n i I the |i hi.li . .

gl ucoéoortﬁgggsrﬁléjlgg? 3'703{1%0%%{5?? ?goggéﬁeﬁgm&@g}pc@% rlf)f’%ecdtfgﬁ USRS AlergiS si bl e
to be absg{dednfldhiMatory alsk8es W the r@&plradty Ba&; aqueous reservoirs for the

| i pophilic glucocorticosteroid and will positively affect the

phar macoki neti ¢ and deposition of the glucocorticosteroid 30 nolecule. The
gl ucocorticosteroid wll alsgo be re.easy to dose accurately as well as
‘for SUBSTRAFingEyst "(’R@JEEP"Eg’)"ed embpdimenehe Crppogsiof SIeR T IS E
98102e6 ti'ﬂ?csﬁﬁ‘&l?ﬂ?ﬁ&sc&.o. aqm;'ni ster accurately. For further information of

t he expression I'pophilic" reference can be nmade to the above nentioned
refergnce where on p. I it is stated that "lipophilic drubs may be wetted
by oils and sem polar liquids." The problemw th preparation of

conposi t i deeprdipae & Sirthgr aspect af glmpinventiony progessrior theqrepasatien efsed in t he
invention,in an aqitfeous mediumis.t hat%eg} are ver%/ difficult .to dissolve
in wat er EREPEFREHCY GOBBPSIAAN compRRe THesS 4 £ FHeops mrgimohricinhg he

present i i 1SS ! i jal J I ] jdin
a surfactrgl\r(l:tg ?égpﬁﬂ?ﬁé{gggll@gﬁhgﬁﬁkgﬁ?‘gcéﬁﬁg !'Sct ant edg? a‘%ﬁl%{;@% ﬁ%@?ﬁ%‘ﬁgwcan be
obt ai ned astegrabll eurfdctamnahe process compiidinignhe steps o2l | ar form The inventor of
t he present invention) has further found that use of the stable

CoNpO¥i t iBAHSSeE e B ogorgcostesRid d Hie WEfag@Nki t at e i ncorporated in nicelles
formed b urfactant. cause e irritation {n e lung after oral

e at 1 59 265t R ah O R 0ol s bR abind Himpdfe B P12l ati on
of the same surfactant on its own. The present conpositions conprise one
and only one surfactant. The surfactant used in the present conpositions
can be naicdoading fo yeniahother aspeat pf tneiioventioaruse af a compositibn icemphising wiecelles
preferred, to use a non-ionic surfactant) since this normally reduces the
ri sk of dp@aagpqausmedivgn.yhessin themiceles eamprise ainaphiliselyFoqasicastsaed and

Zwi t L8 i % ie%)id %myo E%h%na%%&c%ﬂ& %c?e‘f:'iib?é: guz%?é[c?ant, for the manufacture of a

medicament for treating allergic and inflammatory diseases in the respiratory tract is

obtained.

According to a further aspect of the invention use of a composition comprising micelles in

jo  an aqueous medium, wherein the micelles comprise a lipophilic glucocorticosteroid and

SUBSTITUTE SHEET (RULE 26)
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whi ch may be used in the present invention can be found in Wade anduwngé+.mmz

Handbook of Wha¢smgeuti cal Excipients) 1994, The Pharnaceutiqﬂbw§&§8§ﬁ6
London. The non-ionic surfactants used according to the present T nvention
are suitably selected froma pol oxaners, e.g. pol oxamar 188;

pol yoxyet hyl ene al kyl ethers, e.g. pol oxyl 10 stearyl ether, poloxyl 20
stearyl ether; polyoxyethylene stearates, e.g. polyoxyl 8 stearate, pol oxyl
12 stearate; polyoxyethyl enegl ycol hydroxystearates, e.qg.

pol yoxyet hyl enegl ycol 12hydroxystearates. and pol yoxyet hyl ene sorbitan
fatty aci doresindromly guepleimacegticaliyoaqsephblesuifantant feuthe amanafiacoure of a medica-

pol yoxyet hyl ene sorpitan fatty acid esters) e.g. pol yoxyethylene 20 30

sor bi t an #Bﬁﬁﬂgb?%¥@¥‘ﬂﬁﬂﬁﬁgﬂﬁFpﬁféf’ Hﬁitearate or nonool eate al so known
as poly SUBSTI TUTE SHEET ( RULE 26) , 1 d5~~a WD 991 32089 6 PCT/S E98/02-t 26
sorbate 30, polysorbate 40, polysorbate 60 and-pol ysorbate 80, respectively
Exanpl es oAndthértadpdce of i@ TRVentioh i9P mesiydoat eeataiec dF\ERNgiZAnd/bVRERmMthtoryWeEN
60 and Tween 80. A further preferred group of non-ionic surfactants is

pol yoxyset Iijdeases-h yheolespiratdry draokgf &memmal cigclidingsman siheonethod isghahererized

conmpound i.s pol.yoxyet hyl eneal ycql. 660 -hydroxy stearate. In the_present
ot 1 on. by R Hen i BRnAl b Beeh 3 e Ferteat P MEGiaRIIGaLY eteadie

gl ucocorti j , il i I ept abl e
ol va o, "Rt §f PUSEPRELER cofhalih Aoy miRBALTAGE Hebeds medififiZ)

Exanpl es Gfhegdin @cmidelleOsdmyrize ddipaphiliz giegocbricaseebid And be Mids@ybad Nventi on
i ncl ude bet anet hasone) fluticasone (e.g. as propionate)) budesoni de)

t i pr edane phamyasaeidally agesptapdesusfastamdsone (e. g. as di propi onate),
predni sol one) fluocinolone (e.g. as acetonide)) triantinolone (e.g. as

acet on®de)) nometasone (e.g. as furoate), rofleponide (e.g. as ~ s

pal m t at e)y) a4 &HP&*&?&%%%MSH N 2 Qe fof kr@&%ﬁf‘hfjﬁ&esﬂﬁiﬂ AR a mammal,

cortivazol, 16a,17a buty |1 denedi oxy-6a,9a-difluoro-11
(3. 21- di hylwkiyg piaegTite method ikthanetdtiz20-betiadnenishatichai the tawonal in need of
~i - hydroxy-16a, | 7a-butylidenedi oxy-I7(3-nethylthio-androsta-4.-ene-3-one;
16a) 17a- Burh/reagmentif 9r jhasapegtical| ¥ ¢ffrstiye amount of a pharmaceutical composition
~j - hydroxx- 3- oxoc-,andr1 sta-1, 4- gisene- :h? %vct%r bo&}gi 0l. cnaci dmsfiﬁeatlhaél h‘?St er;
met hyl  9a @HPBHBS BUCTR 47 BT 40pe0ps RFAMEYYIREcD i Ryellas somptioc a ipophilic
|0?<_0' ﬁﬂg PERIBbEVHIE S¥to RINAdNE and oty iR Pt et @E AR XaFcEhBble RarfRRardi f | UOT O- |

i i -hydroxy
16a- net hyl - 3- oxo- 17a- pr opi onyl oxy- andr ost a- 1, 4- di ene- 173- car bot hi oi ¢ aci d
S- (2- oxot et r ahydr of ur an- 3- e r, Lonally i [ re isomeric
forms (where such fornﬂDéi%ﬁ%33gﬁﬁﬁgpgghbﬁﬁiéF%ﬁ%ﬁﬁ%ﬁpﬁépgppharnaceuticalIy
accept abl e solvates, esters) acetals or salts) or where applicable sol vates
of any of these. Suitably) use is nade of nonetasone is furoate,

becl onet hasedtdindi o ugPbresett thveritidr it w28 Fowrtethiy IgFUpbilad glubdcorticosteroids and
gl ucocorticosteroids with an asymetric acetal structure, e.~. conprising

1ﬁa. 17a- btheir astteneai s ipcerporaisd i mikelles fomarssng sirfastantofspegidi aleomsionic
p

armaceutically .acceptabl e sol vates. .estefs, acetals Qr salts, . _Where
D DRl | bl BT if 68 SRS Pratur A SrLHng 1 B aceutsapipyast Fortts: Bispefse

gl ucocortg She" Obt o3 £ | &.;wm-mmu ot 8, mrtdRed heb HfeEET (RULE
26) -~ 4 P2’ 3‘3&%@%’%% ' o
aggregates formed in the solution of a surfactant. Surfactants in a dilute aqueous solution
exist primarily as monomers, but at higher concentrations a number of surfactant molecules
25 aggregate to form micelles. Thereby a stable formulation is obtained in which the lipophilic

glucocorticosteroid/glucocorticosteroid ester is protected and is possible to be absorbed.
The micelles will act as non-aqueous reservoirs for the lipophilic glucocorticosteroid and

will positively affect the pharmacokinetic and deposition of the glucocorticosteroid

50  molecule. The glucocorticosteroid will also be more easy to dose accurately as well as for

SUBSTITUTE SHEET (RULE 26)
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PCT/ S E98/ 02426 The anount of surfactant used in the conposition shoJ?é bé’ 2002

| ess than ~w&hsbmntesh of the total conRosition weight. Preferapeyskiigggdgount
of surfactant is less than 3 % (wWw and nost preferably less than | %
(ww) of the total conposition weight_ The concentration of the surfactant
must, however; be higher than the critigal mcellar concentration (CMJ),
being the | owest concentration at which mcelles are fornmed in an aqueous
medi um The CMC val ue depends prinmarily upon the tenperature and the
concentration of possible additives. It lies within the conpetence of the
skilled pHiegstentdo gamanpeniccurelcror &thsr infarRagandpiithe gueresedmpéraphilisn and
thus prepar.e suitable mcelles accaording te the present —o.invention. The
arount | of BN 38 e Peca st LU SRRt E TP FRER Py Loy et B e
91 ucocort iy;smlRiaiel indy S Wuk@by biloAld BHishiFORNAEs N the respiratory tract
by inhalati'on a suitable daily dose is from 10 to 2400 ~tg, preferably from
10 to 1600 ~tg. If the glucocorticosteroid is is used for treating
intestinal diseases a suitable daily dose is from400 to 40001tqQ).

pr ef ersabl The piokiegowith Prpomiontal compesivanssosirrisng he digppiilg glusoeergicPnvent i on
may al so contain one, or_ NnoJ. harmaceutical ly ac tabl e _additiyes such as
b for o aeOEBrE B erlich BT ARG s BRT ARG S Uliea SV Eo
further igelopRsh Wwdis sdakid dofoblaiy b SGORIchinpoSitiahal w8 fa&enSth@Brbskiot oni city
nodi fyi ng agents. Conpounds used as such agents are conpounds generally
used i n dnuentionrthatlbytdissotvieg dre 1ipBiMli¢ glucocommitesteroil iaradsurfactaak prefetaply a
cellulose (CMC) for regulating viscosity. As substances For adjusting the

i sot oni citQn-198i¢ SHEaFRAMG SBRlE FORMPAHHRTS, Caﬁé’ﬁ fbtaingd with the glyrorosti¢asteseid in

propyl ene- 'M&Qﬁ- Preferably al kaline buffers are used such that the pH a
of th& cdﬂ%%S|tlgﬂ'is from4 to 7. It is, however) preferred to use one or
nore anti oxidant(s), which my be water-soluble to a smaller or |arger
degree. Exanpl es of such antioxidants include, without limtation)

t ocopher dlte, inespacifahd present anvsptien. bhy fuather foustl ehatlbisy of theetdbde eompaesiginer ol |
but yl hydr oxyanj sol e HA) , . bury] hydroxyt ol uene (BHT) and . ascorbpic acid. 30
SUBST1TUFR™RIESS %HQLU&&‘FQ’)@)“C Paﬁlxﬁa‘é!".“fp}/mée‘gIWQ}QF%M%’YF?GF c§888/ 02. 1=6
I n order h ey | NG: D

| nvent | o *Pics 6P AEfddiin ¥ G0 3 EURITLAGEh BPGRGh BlicrDs i RECRRIbea,,
It was f e@@eotahinhhitibh ©F tatsamb sexfictand oh iglowa. st abl e conposition of the

gl ucocorticosteroid is obtained if the glucocorticosteroid is dissolved in
the surfactant. Then the aqueous nmediumis added to the

gl ucocortj cost eroi dsurfactant sol ution agg thepgixtu&ﬁ is stirred,.

pref er ablL[l;PeiPﬁ?séﬁ‘s‘&‘QP%t‘WF EYIPRSs 995285 Anly WesHrfacant TRE ety s B diti on.
Pref er abloyed icofftiShivhs RebHB-Bufe! 2 EiSAECadiGIB O Bhildrfic A sl Rewang, of the
gl ucocorticosterdi d-surfactant solution before it 1s added to the sol ution.
| f ot her ppiferrediceusd £add-jonicaefatand, sinecldiis noramilgreduces the diskyofaside-&ffdctsabl y
added to the aqueous nedium before m xing with the Lo

gl,ucceor pfteadrapisiration Bxamplastof sen-inic #witteriands; agionic et @tionis sugfagisnts.

Q'herwi se ,they are added to the.surfactant solutiQn.. Ln fierred

erbod o e BE sREEEad etk ehinaBE Glar I, Wae e S Rk 0 an
| sot oni C oAPRMHaceutR@l BXéibRAGAMY94UBIRAPAMabS IR aEPles Sl [DREBRUNd at anbi ent
tenperature or a nore or less fluid conpound. If a solid surfactant is used
it should be heated in order to nelt it in a first step ~s of the process.
The gl ucapembhigii¢ liffadianrsSudet @Bcoidifg @l the Présant i@endd &d ssivafipetlacttd frdii s i s
a preferred enbodi nent of the invention. If the surfactant is fluid enough
the g ucoeloramersse-8r pnlexamea 188 polypxyethuleneatkyd ethgrs, a-g: pRloxylr 0eaaylt  at

anbi ent t eratu or i ui.table to increa r of
the o stFraaem! 2o Seale B affo e i fukt §ie RO T ok I AETRELABAA,

t he wat en2iseased dlyolyéHileRdlyddOswrdiysichatdss e lz0psly soptveridpdycdtin fact ant i n
a conventional organic solvent, e.g. ethanol, and then to dissolve the

gl ucocor hydrosyseasatgs.iand phlyoxgeshyletecertiranfay agidresigrs. Phprefarersgreun of Rasnt
then has.to_be.evaporated

bef h di um It Qs i
cant. ¢ naloThE BN & POBPRRE PENBOSHT FORETRE CnBBU T 6t%eT wi o6t o

conpos! t s&@Bitan monolaurate, monopalmitate, monostearate or monooleate also known as poly-

SUBSTITUTE SHEET (RULE 26)
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wi |l have a stinging effect in the nose of the patient if the conposition

I s used for wheyspegyf acture of a nedicanent for treating all ' 1,0r
i nflammat ory di seases in the respiratory tract. SUBSTI TUTE sﬁ;é%ﬁ"c?%gtgze)

0 4 F~"Fv ~~Q- WD 99132089 9 PCT/S E98/02. 126 Optionally the conposition
according to the invention can be nade skerile in a conven tional manner,
e.~. by using dry heat) steamor irradiation. The conposition according to
the invention is used for the nmanufacture of a nmedicanment s for treating

al l ergi c agghoe Zb”%é]l?gﬂggﬁtgw, r‘ﬁ%il)%%ﬁﬁ?ééd) And B6lyS&BRle"Y, ge.rs edtv@RLExalflies of

conposition can th adm i stered via the upper an ower ‘respiratory

tract) inCLMabggcog@gglclmﬁ58135()%&&&51@!1%4&“-zo,T"re«egﬁ?*%?*rfvhgp“‘ BE SR FhBG ™ & ! he

i nventi on can nmon devi ces for "aqueous S0 ons tor nasal ‘and

oral inhal atiop e. N a spra u or. | -nebul j zer . Fo J.ni stration
by nebul i sgtﬁugﬁerrpé'?fgpgﬁ@gOlﬁPSOfﬁ!éa'goqqg Su%‘gi&%@ﬁ B RS yil%P{yﬁgf%%%ﬂé ™) ~0
Chest 110( garafes 29980 esgﬁ@i-auylgééf&%comu@arm bk ith A eyl oD 864 92 hh8roxy-
invention Is also used for the nmanufacture of a nedicanment for treating

I nt esti nal stekraleases such as inflammtory bowel diseases (I1BD), ulcerative
colitis and Crohn's di sease. The conpositions can then be adm ni stered by
rectal adm nistration. ~s The invention also relates to a nethod for

treat ment @fm@bk@éx&!iﬁvaa&éa.qrpohmik@M&E_@ﬁ&o&h&ﬁa@%& Bo fiphniIRSRLERbAIS- t I act
of a mammal ) 1 ncluding nman. The conposition according to the Tnvention is

adnmi ni st erseroids par sheas azdus theal pharmadeasicicacespahte sobvatdscestersamattalsrandeed of
such a treatnent, ﬁ(réfferablcyftgé nasal or oral inhalation. Zo The invention
al so rel at¥4S(3d SOHAIES O 2% LKt ment of intestinal diseases in a mamal)

i ncl udipg man. The conposition according to the invention is adm nistered
in a therapeu tically effective anount to the mammal in need of such a

t r eat nent , Examgfiey aflglycdeprticesstratds axdne i imsyrbeetused in the present imvemridnanclodé | now

e 55 S AR AL TR e
beclomethasone (e.g. as dipropionate), prednisolone, fluocinolone (e.g. as acetonide),
triamcinolone (e.g. as acetonide), mometasone (e.g. as furoate), rofleponide (e.g. as

15 palmitate), flumethasone, flunisolide, ciclesonide, deflazacort, cortivazol, 16a,17a-
butylidenedioxy-6¢,90-difluoro-11p,2 1-dihydroxy-pregna-1,4-diene-3,20-dione; 60,90t~
difluoro-11B-hydroxy-16a, 1 70.-butylidenedioxy-173-methyithio-androsta-4-ene-3-one;
16c, 1 7c-butylidenedioxy-6¢.,9ct-difluoro-113-hydroxy-3-oxo-androsta-1,4-diene-17f-
carbothioic acid S-methyl ester; methyl 9a-chloro-6a-fluoro-1 1 3-hydroxy- 16c-methyl-3-

20 oxo-17q-propionyloxy-androsta-1,4-diene-17a-carboxylate; 6., 9¢-difluoro-113-hydroxy-
16a-methyl-3-oxo-17a-propionyloxy-androsta-1,4-diene- 1 7B-carbothioic acid S-(2-oxo-
tetrahydrofuran-3-yl) ester; optionally in their pure isomeric forms (where such forms’
exist) and/or in the form of their pharmaceutically acceptable solvates, esters, acetals or
salts, or where applicable solvates of any of these. Suitably, use is made of mometasone

15  furoate. beclomethasone dipropionate or fluticasone propionate or glucocorticosteroids
with an asymmetric acetal structure, e.g. comprising 16ct.17¢-butylidenedioxy group, such
as budesonide or rofleponide or pharmaceutically acceptable solvates. esters, acetals or
salts, or where applicable, solvates thereof. The most preferred lipophilic

glucocorticosteroid ester is rofleponide palmitate.
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H anuf acturing of rofleponide paimitate in nmicellar solution. s 5 g $of ytor 2002
gg 1 ~ (pol s hyd.gae9l ycol 660 12- hydroxystearate) nanufaptu&ggﬁﬁ¥w§§§f.of
rmany is nelted 1n a beaker at 35C-40C. 100 ng rofl egoni de e’is
added to the nelt and dissolved. An isotonic solution of 25 a glucose in
49~ g water is heated to 35-40C and added to the io nelt using intense
stirring. A clear solution containing 0.2 ng rofl eponide palmtate/m is
obt ai ned. SUBSTI TUTE SHEET ( RULE 26) 04 ~"~t ~~~2 VIfO 99132089 CLAI M5
PCT/ S E98/02J26 1. ~ A pharnaceutical conposition conprising mcelles in an
aqueous nedium wherein the mcelles conprise a |ipophilic
gl ucocorticosteroid and one and only one s . pharnaceutically acceptable
sur f act anfThe amoynteofsyrperantiuseshinsibe 6PAPALLIOD skqudd Re lespEhan 5 By w) of thae

cl'ai m 2 (R RETROS PR TS FeEL AR of SHEISFBE Rag B ChCVPtE
cons st | n8fo @RLAIAIRE BanlowYR1HPOTMLENE Al HAEN: PRl YRLIGLINLSRe

st ear at es ol yoxyet enegl ycol hydroxystearates and poi yoxyet ene
sor bi t an fhatsupfacandnestf leoveever; de highthehanahpordiidal aiiceliac cdrtengation (GMCN 3,
wherein the non-ionic surfactant is a pol yoxyethyl enegl ycoi _

| 2- hydr oxbeing dedpwestrracagatiRns it Wivah miegllediarforged imamaqueoyhaedinm. flhe

-i oni f ' | | ycol -h .
6. e cofbhe i A-ueosd PRI bR oY PR aak e 1he rer RN R P S bR ant
| S pol ysogaifes2)jep WithiiPthD s RpéecedH e killed ferSSh wddt?ﬁgﬁ@&é@hﬁc%r 7. The

conposition according to any previous claim wherein

gl ucocor teachstdivieduwhl cempssitsarl @it thds prepanetshizalye mipelles ascartinggo die presert asone
furoate, becl omet hasone di propionate, fluticasone propionate,

gl ucotfor t ¥y 0i ds with an asymmetric acetal structure involving a

16a, 17a- butyl i denedi oxy group, and pharnaceutically acceptabl e sol vat es,
esters) acetals and salts, and sol vates of any of these. SUBSTI TUTE SHEET
(RULE 26)The am6unt of tH gldcocorn¥6 &N Bt Uepinlds FaABé Bidtd! cttusd Af the glt®cori-
conposition according Yo claim7, wherein the gl ucocorticosteroid is

rof | epo rdoderqdlinasedtfer tréutinfdisernes & thegespamtry tiacpyt inhalatiompa ewitablsdailyai m

wherein t o?se ?s rgrgtlootfo 2&8& ugs,uprnf:éz(':ably from 10 to 1600 png. If the glucocorticosteroid is

15 used for treating intestinal diseases a suitable daily dose is from 400 to 4000 pg, preferably

from 800 to 3000 ug.

The composition according to the invention may also contain one or more pharmaceutically
acceptable additives such as buffers and other pH modifiers, antioxidants, complexing

20  agents to further increase the stability, viscosity regulating agents andisotonicity modifying
agents. Compounds used as such agents are compounds generally used in drug formula-
tions e.g. EDTA for complexing and carboxymethyl cellulose (CMC) for regulating
viscosity. As substances for adjusting the isotonicity can be mentioned giucose, mannitol,
salts, glycerol and propylene-glycol. Preferably alkaline buffers are used such that the pH

as  of the composition is from 4 to 7. It is, however, preferred to use one or more anti-
oxidant(s), which may be water-soluble to a smaller or larger degree. Examples of such
antioxidants include, without limitation, tocopherols, especially a-tocopherol, and
preferably racemic a-tocopherol, butylhydroxyanisole (BHA), butylhydroxytoluene (BHT)
and ascorbic acid.

30
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s cant is less than 5 % (ww) of the total conposition weight, preferUa’bI~y-§'3 2002
| ess than 3.9 nore preferably less than 1 % (ww of the total

conposi tion "‘v(%%)#ﬁ%& 10. A conposition according to any previ G&I/H&PHRS

wherein the conposition further conprises one or nore pharmaceutically
acceptabl e additives selected fromthe group I 0 consi sting of antioxidants)

I sotonicity nodifying agents) pH nodifieérs, conplexing agents and viscosity
regul ating agents. 11. , A conposition according to claim 10) wherein the

i sotonicity nodifying agent is glucose. ~s 12. A conposition according to

clai m 10, ybrRieRidpripiee 8 tah@oud @Binpbsitis @ hes@ifgfté &Y riRnBindemisiORs ghlchny Of
t ocopherol s, butyi hydroxyani sol e (BHA), buryl ﬁydroxyt oi uene (BHT) "and

ascor bi ¢ earidostef@idiBug Aagrp be dsssokved int hfirgistpaltavisdound inghe prasemtapventionl
conposi tion conBri sing mcelles in an ac!ue.ous nmedi um_ wherein the mcelles

conpri se Waf & 53plsicPMPOFHRRBHF EIUCISREFBTeroihiy Aorned i thsnglycosegicosteraid is

h ically. f t . i sing.the st
e o0 sty ig M SRRARE TR HACLARs BRI REEE GIRT EhBb e RSy
addi ngs t hg, BRILAO Y uAGRPAndihd Qi@ i§ Hitddd, PrefbraBl) FtRel9)ktired, t5loblaih Beablee

solution. 4. The process according to claim 13, wherein the surfactant is
a non-i onared amdgeaeaustsolutidn. PTéferabiy thesquemusaneliing is of tiesmes tdmperatues &i n

said non-ionic surfactant, is selected 30 fromthe group ¢onsistjng of

pol oxaner &€ ope Y B ZYeGPTEERstey ‘Pﬁ“’%—%ﬁé? solutioy) QSFe’?Wdéﬁ‘it‘S%B uspRREf SHEET
RULE 26 = A AT | ~ t

bol yoxy ot W CBATAEAnE aeckhabll drdlites o Kl v B SN ALAR BB sonepy |

aci d est ehédiudbbefdraeniRing Gfhth@ ghRbedrigodierotd-girfactmt ssig6® ifithére Mteri ONi C
surfactant is a polyoxy s ethyleneglycoll ?-hydroxystearate. 17. The process

accor di ngoluble|Qthenwig, theshase added: taghe surfaceant solutiph.dotapreferrsd soibpdigent of

et hyl eneg[llégol 66(1 | 2-h roQ éte rate. ~o 1 8.  The process according to
cl ai m 1~,"NGRRAEIFESS P?Péebéllim é {HIFAECLE BFPUR P APUPIAVF 38 er i s sel ected
fromthe group consisting of polysorbate 20) pol ysorbate 40) poiysorbate 60
or pol ysorbate 80.

The surfactant used can be a solid compound at ambient temperature or 2 more or less fluid

compound. If a solid surfactant is used it should be heated in order to melt it in a first step
15 of the process. The glucocorticosteroid is then dissolved in the melted surfactant. This is a

preferred embodiment of the invention.

If the surfactant is fluid enough the glucocorticosteroid can be dissolved directly in the
surfactant at ambient temperature or it may be suitable to increase the temperature of the

20  surfactant to more readily dissolve the glucocorticosteroid. Then the water is added.

A further possibility is to dissolve the surfactant in a conventional organic solvent, e.g.
ethanol, and then to dissolve the glucocorticosteroid in this solution or vice versa. The
organic solvent then has to be evaporated before the aqueous medium is added. It is impor-
s tant that the organic solvent is removed from the composition otherwise the composition
will have a stinging effect in the nose of the patient if the composition is used for the
manufacture of a medicament for treating allergic and/or inflammatory diseases in the

respiratory tract.

SUBSTITUTE SHEET (RULE 26)



19. The process according to any one of clains | 3-18) wherein the 04 JN 200,

‘glucocorticqehgg e is is selected fromthe group consisting one
furoate, beclonethasone di propionate, fluticasone propionat ef@y&%&ﬁ?

gl ucocorticosteroids with an asynmetric acetal structure involving a

| 60c, 17a- but yl i denedi oxy group, and phagnaceutical |y acceptabl e sol vates)
esters, acetals and salts, and sol vates of any of these. zo 20. The process
according to claimI19) wherein the glucocorticosteroid is rofleponide

pal mtate. 2I. The process according to any one of clains 13-20) wherein

t he anbunOpeibniilethgtbmpesitsd adcordifs fo thBdiveatidn civ B8 matle tlagld i@talonven-
conposition weight) preferably less than 3 % 2s (ww), nore preferably Less
than 1 % (ieaal)masiner.(ge2. by uaing donprssi Xdaomometaghation22. The process according
to any of the clains 13-21) wherein the conposition further conprises one
or nore pharmaceutically acceptable additives selected fromthe group-

consistin i O o LGty b EVI j L] ,
conpl oxi nanSceRpal S o3R% il |sTREN Lor B AR 1 R et
(RULE 26) for tredurBallctbie apd/oe pfamnaorydisasésOincthaiedpitatoryc@ate, T digngbsasal vi n'
glucose in an isotonic amount in the aqueous medi um before adding the
aqueous nedli them be adminisierediviadhe epramand égver)respirapary ttggte insludingh cewtical
conposi tion canprising mcelles i.n an,aqueous nedium wherein the mcelles
e se. BARRRRE T ShpBBaR afrife Fare v oAb bh e R Gprisen devites ot
phar maceuj/ REGR r.f.ac fOf : | cament
for treat %d#%ag% ?loér gl c%’aﬁgi %rﬁ? g?f}g%%cp ycqﬂi‘é ggg@%ﬁéﬁhﬁe@i&%ﬁ%
tract. i cadifinistiatiombe ashlilisgionGeferaictihphdevreedicitivn NgbulizerdPeaforafantdre

gl ucococticosteroid lies in the ran'e of from 10 to 2400 p.g, preferably
from 10 t@hesedd0(2).d19%43. PrU4R8-805 al isiromuesisioniacedrdingntpdhe inverfiaroisyosised)
mcelles in_ an agueous dium_ is erei.n the mcelles compri a

" pophi | 116" R TRBUSFE L aerdraameRe o e e it g e SRR B B ERP Y
accept abl i, il BEl-UBDY Oerhite EBHIITAICH R R LisRafIOHhE BOBLs s dan@fld B
intestinal diseases. 27. Use according to claim 26, wherein the daily dose
of the gladntaBtecéediopsteeradbadminiseatiom ~o0 t he range of from 400 to 4000 p. g,
preferably from800 to 3000 ~tg. 28. Use according to any one of clainms 24
to 27) wherein the conposition is as defined in anyone of clains 2-12. a 30

AV fR A He ndr x%‘n s teYates ¥s £nerddd fé?&eé%n%hm ﬁl%réi%lahd/or inflammatory

diseases in the respiratory tract of a mammal, including man. The composition according to

the invention is administered in a therapeutically effective amount to the mammal in need

of such a treatment, preferably by nasal or oral inhalation.

20 The invention also relates to a method of treatment of intestinal diseases in a mammal,
including man. The composition according to the invention is administered in a therapeu-
tically effective amount to the mammal in need of such a treatment, preferably by rectal

administration.

25 The invention will now be illustrated by the following non-limiting example:
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9% 109B& () 31"109B& ()-_@,f10%& ()-!'10%j& ()- 10B 10B 10B >
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10Y 1006 &WQ 932089 PCT/SE98/02426

" 10%| &'().—$y10%1| & ()-L@0%| & ()-Syl0%| & ()-!1' 10%e& ()-1 10<dE7/ 10Y
CUI10%4] & () - FSS@O0%| & ()-1 10%H & () -, ni 109 & ()-', 10%] & () -

,3"10%| & ()-n4? dE7/ 10Y 910%| & ()- YI) 10%| & ()-3s! 10%| & () -

2$1004| & ()- F+"10%] & () - &) #10%4] & () - ? bc
10Ys10%&' () - @O%' ()- (10%: ()-Y 104| 104| 104|L>4 10% & ()-:' $10% & ()-

DI ! | ##dEbC 10Y mLO%& () - 3" 109& () - 910%&. () -
| 1098 () - 3" 10%& () - #y10%& () - #$] $$$S°56ME§‘65 10Y9%&! 109%& ()-L$" 109%& () -

MLO%&! ()~ "109%& ()-f 109 ()-"10%' ()-%j &' b’ dEbC 10YYF1" 10%! () -
S/ " 10%& ()-5, 100& ()- + 100& ()-1f)#10% ()-' F"10%& ()-')v))))))) @
gg %8;/:8?) (. g ; ;‘@phgﬁr’gaékhnéﬁl ¢6mpakid &Y ompadiks chelﬁgﬁr#i@wue(o).xs medium,

C**
101 " 10988 heyein HEOMREIIES caip3eBAIHOPhiHO P 0SBAHICPSBUIO@BAaA Oe U@UBENE ) - ++7 ++++
V-dE_ @
10FM Iow&%@ﬂ%‘)@&%?@lﬂ%&m@}-- Y 110988 ()-1!109B& ()-1109B& ()-V--/el
01P2dE_@ 103" 1098&’ () - 82- #109B&’ () - F+1 1098&' () -y) $10%B& () -
"E"1098& ()-s@ ! 10988 () - P2k2l 2n2n2} 2222bC
10#10%& ) - f s IR¥&okposid®Ie&otding (L OUdm ()or 3, W& eiDiBe LQHaSEN! is a non-ionic

surfactant.

1o 3. The composition according to claim 2, wherein said non-ionic surfactant is selected
from the group consisting of poloxamers. polyoxyethylene alky! ethers, polyoxyethylene

stearates, polyoxyethyleneglycol hydroxystearates and polyoxyethylene sorbitan fatty acid

esters.

s 4 The composition according to claim 3, wherein the non-ionic surfactant is a

polyoxyethyleneglycol 12-hydroxystearate.

5. The composition according to claim 4, wherein the non-ionic surfactant is polyoxy-

ethyleneglycol 660 12-hydroxystearate.

6. The composition according to claim 3, wherein the non-ionic surfactant is poly-

sorbate 20, polysorbate 40, polysorbate 60 or polysorbate 80.

7. The composition according to any previous claim, wherein the glucocorticosteroid
3 is selected from the group consisting of mometasone furoate, beclomethasone dipropionate,
fluticasone propionate, glucocorticosteroids with an asymmetric acetal structure involving

a 16,1 7a-butylidenedioxy group, and pharmaceutically acceptable solvates, esters, acetals

and salts, and solvates of any of these.
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109%& () - COCCCCOCChC 10#10%& () -ft 109%& () - @ 109%& ()- (y109%& ()- 10 10 10>4
109%&. () - C30b DDEREGEBRosiBn SRRIIRE ot )(',)w 9ip9Re gluc@oruogegrpid is roflepo-
10%&()-:!.OW&h&.-P(II}bHHHEbC
10$4"10@@P%§Pa Y& ()-& ! 109 ()-T10%&' ()-"109% ()-S"10%& ()- H al | J#JsJdEb
C 10@I 10%&' ()-.10%&' ()-,s! 10%& ()- Y+
"109&' ()-)#10%& ()- @&LO0%& ()-sJJJIIIIIII|];
10! $10%&' §.) - * | A0SsRgopitioh AEdddBiR'g(1p any Bfelididx 8lafth; whéfirl@e amount of the surfac-

s tant is less than 5 % (w/w) of the total composition weight, preferably less than 3 % (w/w),

more preferably less than | % (w/w) of the total composition weight.

10. A composition according to any previous claim, wherein the composition further
comprises one or more pharmaceutically acceptable additives selected from the group
1o consisting of antioxidants, isotonicity modifying agents, pH modifiers, complexing agents

and viscosity regulating agents.

11. A composition according to claim 10, wherein the isotonicity modifying agent is

glucose.

12. A composition according to claim 10, wherein the antioxidant is selected from the
group consisting of tocopherols, butylhydroxyanisole (BHA), butylhydroxytoluene (BHT)

and ascorbic acid.

20 13. A process for the preparation of 2 pharmaceutical composition comprising miceiles
in an aqueous medium, wherein the micelles comprise a lipophilic glucocorticosteroid and
one and only one pharmaceutically acceptable surfactant, the process comprising the steps

. of:
a) dissolving the glucocorticosteroid in the surfactant; and

35 b) adding the aqueous medium to the solution from step a) and stirring the solution.
14.  The process according to claim 13, wherein the surfactant is a non-ionic surfactant.

15.  The process according to claims 14, wherein said non-ionic surfactant is selected

0 from the group consisting of poloxamers, polyoxyethylene alkyl ethers. polyoxyethylene-
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16.  The process according to claim 15, wherein the non-ionic surfactant is a polyoxy-

s  ethyleneglycol 12-hydroxystearate.

17.  The process according to claim 16, wherein the non-ionic surfactant is polyoxy-

ethyleneglycol 660 12-hydroxystearate.

10 18,  The process according to claim 15, wherein the polyoxyethylene sorbitan fatty acid
ester is selected from the group consisting of polysorbate 20, polysorbate 40, polysorbate

60 or polysorbate 80.

19.  The process according to any one of claims 13-18, wherein the glucocorticosteroid
15 is selected from the group consisting of mometasone furoate, beclomethasone dipropionate,
fluticasone propionate, glucocorticosteroids with an asymmetric acetal structure involving

a 16, 17a-butylidenedioxy group, and pharmaceutically acceptable solvates, esters, acetals

and salts, and solvates of any of these.

20 20.  The process according to claim 19, wherein the glucocorticosteroid is rofleponide

palmitate.

21.  The process according to any one of claims 13-20, wherein the amount of the

surfactant is less than 5 % (w/w) of the total composition weight, preferably less than 3 %

15 (w/w), more preferably less than 1 % (w/w) of the total composition weight.

22.  The process according to any of the claims 13-21, wherein the composition further
comprises one or more pharmaceutically acceptable additives selected from the group
consisting of antioxidants, isotonicity modifying agents, pH modifiers, complexing agents

30  and viscosity regulating agents.
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wherein the micelles comprise a lipophilic glucocorticosteroid and one and only one

pharmaceutically acceptable surfactant, for the manufacture of a medicament for treating

allergic and/or inflammatory diseases in the respiratory tract.

25.  Use according to claim 24, wherein the daily dose of the glucocorticosteroid lies in

the range of from 10 to 2400 pg, preferably from 10 to 1600 pug.

26.  Use of a pharmaceutical composition comprising micelles in an aqueous medium,
15 wherein the micelles comprise a lipophilic glucocorticosteroid and one and only one

pharmaceutically acceptable surfactant, for the manufacture of a medicament for treating

intestinal diseases.

27.  Use according to claim 26, wherein the daily dose of the glucocorticosteroid lies in

20 the range of from 400 to 4000 pLg, preferably from 800 to 3000 pg.

28.  Use according to any one of claims 24 to 27, wherein the composition is as defined

in anyone of claims 2-12.
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