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STABI LI SED SUPERSATURATEDSOLI DS OF LI POPHI LI C DRUGS
FI ELD OF | NVENTI ON The present invention relates to
woheosfagelod of pharmaceutical fornul ati on sci eneeI/IBW05/000748
particular with respect to nmethods of inproving
solubility and bioavail abillity of Iipophilic
conpounds. The specific formulation techni que of the
present invention relates to stabilised supersaturated
STRHILISED SUPEBSATURATERHOHIPSOK LIRRPHEJEPRYGS er oi dal
nol ecul es and hornones in general. The solid solutions
are suitable for being processed into tablets or other
sol i d dosage forns. BACKGROUND Poor bioavailability of
FIFF—BanWY%@UG’erounds is a well-known problem in

Th\%ﬁrgeﬁyiln@%ntioﬂ (ERMNEE b ORc Mo P fifacQltRbl BHRMIGT ERdHcONN
erein t to _be di

] e conmpound IS, . ol.v | o
pafﬁlwgaa Wéwd'e%q,ec} ﬂ%p @g{]hloﬂs&f)f |mpl5?vdn%%§%brﬂgy gagld r%oagglgagﬁﬁgéir I|p%phrl|c
cofpeHidsh EheyRSCifie fPUBRANAFNqUE Y thPESTNdTsNEBY relates to
statilised sapdrsaturaldvuslid shiatipas &f-lippphilid drggstseph phisteradal molecules and
horisAdsPh igeRerafl. TRO BPIRLEMILEIchE @re durablgdsit g privesdskaatto tablets or

thA8hia HSs9k t&hst he di ssolution rate of the compound in
° WaterI ansggotﬁg}s liquids, which are simlar to the ones

found in the gastro-intestinal tract. Many attenpts
for increasing the solubility of a |ipophilic conpound
B suggested and used in the past years. For

PSX BITRY SinbityL FTBLSHik Ccdrntol RESE alVAgI-RIYWraGBbIaME & Sdrtidular in
Congg_oungh cLoner o ‘S'clgrtaxI vr\]/Qertemechgggr% HR}%SIS ?oOB‘PGMEé?v d in the
COBAEG oA A rPeeF_t‘”ajéfJ BT o by m croni S| E he corrgoun(f,.
gaskheihRrbPrDiesHRR) SV iddsiorai F@eta@aor%)sd ffﬁa ff§i9gpiro-intestinal tract
inotp Ibewd Sirewletione Fobo dex rate-fimiting semindhe Pesarpiien gffcoprtpgunds from
the @astedHnteiabl tr&E hnofepnedeidsstibadn tde otibwmoonpdundsini water and other

iRAs! hidh FLsifnEMo the Bned BuAITH PBQUSH-S-RtEBtRBI tirflet,
crystalline form both forms still require the initial

step of dissolvin he rticul ate conpound hefore
Mabréfl q%ben&pgﬁgmilécr%aprlggel%\glspggﬁl|Wgoft%léoo%lg8g§'n%cfunfiﬁwéave béen suggested
anghiesed! n thetnast Yeeas- FoF axamplayasiasants bx Bpfsrersthgrpurface area of a
copfiund,catinei byabprigingiihasdmonphtectom mpued ontw arhiner sairtes of by
mRPEHidic At BripBine dhet dteenhitpARR hded dheBiRE WH tHtlusntddmplexes with
cy%%?%uﬁ%ﬁ%%d‘f\g@gagﬂg% ﬁwe];c%ﬁ?%rift%hglecﬁ%ﬂ%sggthat thle com_pound is in
oSk SRS RSD.REPHL LG EATROML, 28 M requre e
ingighgier t @iéqpévi%mgrqagqiq\@atg cq;{apza_m hefrg @Fx@gd:ﬁe@ble of penetrating the
msodss tof eegastropntestinal tratled with a carrier conprising a
Ty¥daCExapel B rEptexfapdugiabl fofVRaticndcienidles derrhadalitsen particulate
fog%g 'opfht%nig)gifl‘slﬁ! é(ﬁt%o'uﬁdfgﬂ tﬁ% %nﬁ?o%rpgefi%ﬁigégdgg E(t)rﬁ"rgﬁ!ﬁelégcmﬁw of
mrokag@g@’éd'?%errﬁ%ﬁgﬁpg'ﬁ%EOTEDU% d@%&'% “rel a? es to the

formul ati on of powdery conpositions conprising a
ED 6674 §98nmiates toohe fereudhtion of AolEoiemineaitiPBCANRIiFNg ankdrely soluble
diugS0bdtbh@ @asredigitatéd wah B-dairmkedmpPNEhg Fvertooshdde exament (PVP)
artl £ bRAHERBERM By HE RPbIpghiIaklah . Nthid faemdibtieh tldhsihadsiths at solving
thaenpqmglg% of E)po%?‘d'ilj\gl H%@ 1EVRiease formulations.

US 4 639 370 relates to the formulation of powdery compositions comprising a poorly
water-soluble drug in combination with a water insoluble carrier (cross-linked PVP). The
compositions are prepared by grinding/milling the drug substance and the cross-linked PVP
without dissolving the active drug.
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wi t hout dissolving the active drug. WO 03/04360 rel ates
to the formulation of solid dispersions conprising a
weoaarsiog7meat er sol ubl e drug in conbinati on wi t h RCTABIVE000748
(PVP). The conpositions are prepared by dissolving the
drug conpound and the carr?er (PVP) in a volatile
sol vent and then renoving the solvent. US 6 027 747
WOr @8/64 360 felat¢she thofarmuktioo of edlidglipecsiasrapBwiising AgPoorly water-
sol A BFUgSh @Qm@m@@drd\lvith s @brk-epyinughstudsicanioes tiegeepeed by

dISSOI\Z)IE ateccﬁ'[l% &‘I}? C?I)”d £ @ar?lg bH 90§|a1§\é%olﬂaﬁ%nfd)thé1 removing

Ss 1N ssol vi ng e drug in a volatile
eéPBﬁHtc sol vent together with a hydrophilic polymer
and evaporating the solvent to dryness to forma
US Go320T BY nelatest te thé farimglativugf e@lprﬁom@aﬁ%@mﬂqsm@ a hardly soluble
dridGuyEBhce tohemgaritiKaetrrak (PYR| dtesonmsttioas fiermadealby @process
mc%@% ésglvmgscﬂg 'aﬁJgQH% &Mﬂ{ bigbAig saivBartdhatheokitbh @ydiopilic

polyrﬁmgr & avagaB ng the sc?lvetn t@d@%ggé &okk yp)) pr&hﬁfa%é Br thB&irug with

res I n anor phous formor in
thec'?%‘tpél"lclweynteérm (Khougaz K et al. Crystallisation

inhibition in solid dispersions of MK-0591 and
Kh&)ﬂ%ﬁ@d AreRr @latd3hanne Seinulaoibn 89solidutispeRODB, coparjeisg 23@Edly soluble
%)stanwto@@@lké?w-‘zh Qtcaper(BVBY @heleth thRetHealr0y betstarte of present in

amPﬁFg‘OU g% ors'lntclry(%{ﬁl %qﬁ:% c{]g iR%@%@@ﬁélf‘saﬁBQwﬁﬂl iti&in solid
dispgrsions gt Pr’r'l?ﬁoqhq%é agp PNEIWK’H%%@&FW%’ Y9 8a’nDr pgoué p? %95 1325-

'1384).i ndonetacin (Watanabe T et al. Stability of

anor phous i ndonet haci n conpounded with silica, Int
WJ%QI‘HH@T gtzeﬁ’ reﬁi@@fo tt@&lgﬁﬁul&]argif)soh?/\&gﬁmh@n? cepading indomethacin
i SRt h cﬂ’[ h%l&eﬁw ke Rlth GhLAMRAS do- §itiing or melting
:&gtl :;;S)glrerégpo 3 (%rﬂeatfa?]g%wla an%be :rrhfaf %gactﬂﬁ$ latagrhgrphous

Ica b
indesetharn ¢@%Qﬂuﬂﬂ¢vbwiths'ﬁ%rlﬁ%ﬂ?r%lz?ﬁo¥ i na%ﬁ‘ét gcs?lﬁ
(Watanabe T et al. Prediction of apparent equilibrium
watahati + bt o rebtes R6l erebasiiBti@oomUa dedpediddns Sbinpusindindomethacin

arh 355ic8 Ot An @ diRad) hyLiBdiyIniRB@ Wt tRé Slica?0eh-gfa@@por melting
reg%t(igégiilz o&%é&e%ﬁnéom&inﬁgmta%%be ? ettlg Pf‘&rl{ﬁélw %ﬁ‘ 'a%brent

ns Co

ng 1N .
casiipfiem sSlbEOPSTRROTHAGREPRERT R & tarﬁ%ﬁi’ﬂ%& Lot Sigte 7, a0t
Phaithh24eh €082 | pagas d23-P¥Phy cogrinding or nelting

resulting in anorphous form of indonetacin (Watanabe T
W?ttaru%e T gpgm'@fate%'tg MhdetwaRhomet 3rit RYMpYLiticrsi daipeisiag thdomethacin
ang Sélg['a 0F B@?O'Er% W ddnSdeR SRR p(l;‘@g Eél?rrﬁlxg@Wth RO ERENGFHVP Hylto-

grﬂt&g@sormn%ga)sultlgglriarg%@ %%s_l_tloi:rglogindo etac?—h%Wa%nga%'e T et al.
CdnawanisloattiebresstPostyinvipyEahgrnsiand sHis 88 PAEFRY 2 YPEg o
inGeHhehane & avstill dtarey disptesions Mtwmharmyﬂmpégma@p? p83-286).

bet a- gl ucoside) and a carrier (Silica (Aerosil(tm

%1-9%% 6%9@813& stih ﬁto?mgfaﬁa’?[ﬁg)l|9360|Q|b§§@$rté| daehptiBifig a drug substance

w@tﬁ}ogv \&%ﬁ%uﬁelaﬂhty ﬁgstgré( %algll?c%maé)l'@éaegyaerﬂgrl %sn?cg%é\%snw ).The

caseriosisian 1§ ProRPIEA Y ssell B e gttaews'dﬁta?%g ot g8 subseaquenty
adzionpidss dolaionhiasheaassbwheowier| aadswapaate thpgplvent from the resulting
slGrQVVﬂiétHeQﬂ@ﬂtg édhﬁﬂﬂéltlah ihag a.slower release rate than conventional formulations.

Takeuchi et al relates to the formulation of compositions wherein the drug compound
(tolbutamide) is present in amorphous form (Takeuchi et al. Spherical solid dispersion
containing amorphous tolbutamide embedded in enteric coating polymers or colloidal silica



10

15

20

25

30

35

40

Takeuchi et al relates to the formulation of

conposi tions wherein the drug conpound (tol butam de)
woOo@reszent i n anor phous form (Takeuchi et al . PCT/IB2005/000748

Spherical solid dispersion_containing anmorphous

t ol but anmi de enbedded in enBeric coating polymers or

coll oidal silicaprepared by spray-drying technique
prebhem b‘?fmran—&uirige:etrmid?leaCherS@baUmBaMﬁtin%l,arfm%?Z,Jamgé?;r 1987,
pagg%og%@@g) Chowdary K et al. relates to the

rmul ation of solid dispersions (pomders) prepared by

di ssol vi n |ca
hﬂ\f/%asqé h(ceé gfrellgagqsgf) g& Eognfjlia %n Omolld% Fs?o.in\é ZB‘SW(?err]sﬁ} r{ngpared Iby
diseéleing Bveadiee AMelaxicamyinmerent e eporr 568 SRR R Ay The
solv&re istlev enbpdroted ity egessaiThe prasssd ef qvgpqrﬁgnqjmggsolvent to dryness
wilPFre8Git pi thatdrit predibRatiftcortatiid @rri¢rfcbualdary Kietedl. Bxlhancement of

i Obxigh s SRlatshi 1hakaisei, 85, PEd10%h soLIwh)an J
dlsgﬂarm%@{%m 25001, ‘pages 150- I154 Na)fag
relates to the fornulatlon of

NelsoHAgT IR OOPF JRHEP COFUBI SRS "SR PR pfer-solubl
drdgsrapd rentpocars fdinest istieoragiotifie ag HerGager (NakaiRENHH- Fofid dispersions
of PRbindtHALis RRHSIreeEFuR T ih ndepetduaciimedkiticagr dieddd, repaned by melting.

QSiedHpRGrSsdi haRR, 8 opdotlepages epay-ed2by el ting.
Chgﬁﬂﬂgﬂﬁarn$8ulIetlnlﬁﬁgrn180| Jaﬁzn 39, 1991, pages

2417-2421). Monkhouse el ate
MangPPHTE &t gghaldTelafte?snté) tb%(%%\lugttl&a ogﬁ p%vi;] rs of érH; and a carrier
(funfednsittals i Thieckiyg aqm@edspllgg aghiareehmeica|ly m@gd&}r@ r addltlon of and an
or et adlti@ kb blyerti(x@tonen daprofetdi ¢ri roethglenadijorde)dn geder &o dissolve all
thé/ eh@tlh lige SPhMENEhe(RRRHIOB BherColapbRt € 16 dyna¥et Aytherselvent is
evd oraliedqg }flﬁy}nre]:sé) %ecrruﬁ %Ipﬂréég LME oftd thk f&gerF o MhobED C et al. Use

%a u d:le S Iugarp?rJal;ha m SOCI %Q(Bﬁasrﬁ Aéos‘S

OftaH%’rg?ﬂt%Eh‘f”WaQC "8 Py niess T hed
\N@ﬁéﬁhwiﬁétégﬁhﬂ639ﬁé3%hrrler (ankhouse DCet al. Use

of adsorbents in enhancenent of drug dissolution | . J
wEBYIPESEL belatBEt P B ASISH IS oY tamipostibns £ arising drospirenone and
an gﬁ@r%a&n“%\merelm&éégéé%oﬁc?|s%lﬁ§l (};r QsdohR dfi9 b RBIvakt 443 thén sprayed

ns_conprising drospirenone and an

m%%FFﬁﬂgﬁg?ﬁh%}@eﬁcPﬁe drospirenone is initially

di ssolved in a solvent and then sprayed onto the
Ol theofdnainistragart ofcaganmpound BiRfioghy displwed stage already by

adslRTstRAEdn @by 08 affanBageonpbundng biadnsiigng high hadéiebditwed
Fo$te§9rﬁplél by adsoYg Q@Hﬂngbtﬂdrlﬁtshi@éblé'@lyorb@woﬁlﬁiéfaibbﬁgﬁtomsmum

U|H§rrtgnsa§egg,l I?JS ol%{enr]‘gurm gieoa%Y(%\fS?: ?'g%rlubt\%lchl:g HisSH4HBM By the

hqoplab@mepiads Fﬂa‘deWIWr W%Fe(aﬁ%’f S| cyl caPE\otqae a t%ﬁte{e(}qlﬁdan acceptable

i's O
fotrhasuch lse eadpenttin gfcagsulgyontiiedked s di ssol vable in the

i pophilic nedia is too | ow for which reason the oi

sERMEIRE RARTLA St IRJoBKIIE ForAgbuAas et alkbhevi aypMvach dahmalsng
so‘ﬁﬂ oln? %g&amn'n]gal‘pg ﬁﬁ&q@nﬂun&l?ﬁ d ngs‘?rlve@b@ﬁj'esﬁﬁél&ﬂ'k@ﬁratmn of
d'?ﬂveﬁ'&RWHﬁu%do'ln ﬁgsak%?]tte rrﬁlu Qn |Sé hal'% %%ﬂgﬁ‘gﬂ%oﬂgﬁg&qhe
cqmpoand ins &gl aFk! suRyE At 1apE" Eea?ﬂféﬁweat”f?’&'ﬁv%ﬁ tif WD égab"'ty of the
carapupod frdsich sesupapesaled saltiden Soriticd] dnthas rercgyR@isptigmmef the
cdrsdus @ bbkirt.itherdbre] bres @ommeuenehnhot behappiied esk geoéralntechnique to
l %h{ggg%ggﬂggggguag However, the physical stability

Therefore, pharmaceutical dosage forms having the lipophilic drug on readily dissolvable
form and which also are physically stable (no tendency to crystallisation of the lipophilic
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compound in such a supersaturated solution is critical

in that re-crystallisation of the conpound occurs.
wohers@Bove, this techni que cannot be applied aBC@IB2005/000748

generally technique to |ipophilic conmpounds as such.

Therefore, pharmaceuti cal fiosage forns having the

i pophilic drug on readily dissolvable formand which
drua) sad ahieh phrytsins dhd §pophiibldeng insatigpmey fighgroncentration would solve
theGIr¥SERL biahtcanwiaf othBetdchmgpds. | i cdrug) and whi ch

contains the lipophilic drug in satisfactorily high

concentrati on woul d sol ve the problens associated with

ot her techﬂi quefs. SUMVARYOF | NVENTI ON The present

i nventors have found a fornul ati on techni que of
SUMMARY PEITRYENIBONs at ur at ed sol utions of | ?pophi lic
ThéS:l }éggntt?%(vlje?&?ge g\éeaﬁog?@grﬁimglﬁ% tBEPFRB WA Stabilising upérsaturated

y 0 .

solgiinze TRorLycalyap 19eiihe Bgndulre@olPhriled (6 SUetated
solgidrnscs it PERlIGHTUA COmPPWIchRa 35 P 3OH (éfhthg DREaRRR o BRdsy
compgatms with sdtisfgctoffyritigtesansertration of lisorhdicKiny g Jeripdpere, such a
tedhBRUE bBo irésupBYSpioalchly stablblcemposifiosiand ensexirtheinfast dissolution

rattgﬁ%ér?e?a%%,ftﬁéfhug IFSRldYdnwRRr £ 8 prBedtedd airalll Yntotghgnulates or

or ned _po ! ly into
orogfamdIheay B Y se LRy e e SR e e <. i
particularly by direct tablefting., W ' N X
NOBGIFBYSFY PGEOrTPOEHEn TLPa P g %8&”3%?%3&%?'“8{%’%6%?}'% e
colnppusisioni rooleesbiLdierers TRBN L BANATF § o ISP ATET P o Phyolent: and 2
caSl Waith has aabetitasirfage pesi dwe loft 20 weat It igEibgunderstood that
th& REdphfit cWRb&khdnasnalectR@Gididpersedif eesorertaorah tige sdieas that
remgisgﬁég®ﬁggm5?nﬁo be understood that the |ipophilic
cormpound i's nol'ecul arly di spersed in the solvent or in
T a7 TRSaBe (e 1 EUGH il §]a URRA Aol dinoriifo
lipeRfffoBPlerdn BV RP AisSUAY AN R SHi 5 o E%GY\Q”WZ”\?I' Rgcpe @
steoidabinbletyfe;i andwatasrieraSUTETCMERBPUS HHigh: 2Ry FFpeckizopTace area
of @B |eAsiS1 at/d plvhereiretielipppraitdmalecide (dueh as gstdroids! molecule) is
m@gaﬁgﬂgy%x§§hnggson%ying a specific surface area of at
east 250 nR/g; wherein the |ipophilic nolecule (such

as A3 s L A/ £CYEkrdrdy TRIREMHRIYIed bPREF@RShek M }
Cosmo[fovugn%. t%o SD% g#ﬂry&ﬁ%%l\é%rgéion alrceepreferabI;/e Genera

S

I”ﬁé‘i‘%‘i’%a@ﬁ%&@@ﬂﬁ A SRR Y ABHES in general . In

particul ar, drospirenone and estradiol valerate. In a
Inseeenet apees the inhentionvrelatdsdn arpspeese foritee arepriaEes §f ¢ gpwdery
ok sBbE BRfratihaMtoHh, the pevwes sonmpisposhe seps of t he
a)gﬁ%sgg/fd\?ﬁﬁ'a stoE/%gtpé g?&ﬁﬁ&&ﬁﬂ?{d@h%d eolHiRPSn AbteR)at 25°C lower
R N T
concenteation @hhakstesdidd! dnolpqyieiy tgﬁﬁ?fﬁ?nti A exceed the
byabdrigatht oesubmcenensatrsad splutione’ SR )on HhpPMABNELYFIECE fpving 2
scb®c Sefracenirea oMt 1&gt BbXim(p.t he resul ting

supersaturated solution of step a) w th anorphous
AShAT BsPRY bfhean iPB6h Féistes t b peReds foattRf praparbidasof Ld@vdery
compc%ition comprising a steroidal molecule molecularly dispersed in a solvent, where the
amount of lipophilic component dissolved equals the saturation concentration of that
lipophilic compound. In this aspect of the invention the process comprises the steps of
a) dissolving in a solvent a steroidal molecule in an amount that is lower or equals the
saturation concentration of that steroidal molecule in the solvent; and
b) mixing the resulting saturated solution of step a) with amorphous silica having a

specific surface area of at least 250 m?/g; and
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A further aspect of the invention relates to a process
for the preparation of a powdery conposition
woangrssiong a steroidal nol ecul e nol ecul arly dpepeBmes000748
in a solvent, where the amount of Iipophilic conponent
di ssol ved equal s the saturdtion concentration of that
i pophilic conpound. | n this aspect of the invention
c) tdvepproce st agmmpefitbesolvéms. st eps of a) dissolving in a
solvent a steroidal nolecule in an anpbunt that is
| ower or equals the saturation concentration of that
In ?%@W?ﬁﬁj as‘ﬂg(lt:t,e & iBvdritioh h@aRe kY f@%érrﬁﬁl@u@ﬁa} Bbs8 gorirhié the form
i on. JaToTEA
or GPftiss, GRS EAEE, 500 Ui AR oRhiReThe Bl ZERRPERN™ =
defirgddeelRdc) evaporating off a part of the solvent. In
a stillfurther aspect, the invention relates to a ,
In pistl frsthenepeast: e dWgRtTOIAteTto e UsR PHABPrPRPUTRHfcagYith, specific
suffadel azta geeataban 250 wf/ggfopinhibjtingtihe Ihe-covstatlisatéan @ftpecompound that
is FHOYEHRTY 2 GORRASh i OPerdstuetRbd Betteh@s®inn. I n a still
further aspect, the invention relates to the use of
anor phous silica with a specific surface area greater

o AL b - tallisati

orgped SRt trofion AL BVERFION® "o P D & Rt o
It RAPRh 36 Athae lisopRtie Bbrhpduras .cabbd AtdvicadDiESERIHRTWENr-SBluble form
uséﬁgﬁhé E%égﬁﬂig% %Jpeps.%ﬁjvrgtge@%oifu%‘gsq hFitrBlﬂlgf Al BRRABINPLENd is completely

. & . r -
dlSFBIpEL? hs? ﬁﬂtag%escﬁvggﬁﬁ\{ bﬁ%m&. 9 Sl:lﬁceeer%g}t %re\g@él tgi\l%h;{f%hﬁgatures =10]
asKp PSeGT 2 BIRETSLHATSGHIBERAT e COMPLRE e\ o ES016ad Pieorbed
onED & sbltdadsingersiresterisey bh bating g veif higle swacq @yea. iTRe resulting solid
may BRlintthe Gorfi & pengee) which eemsseashd corasiuneé gemapletely dissolved and
predd ?fnsrﬁBl!éELﬂngjd@ﬁgré’éd o Hithi& tH R AP UNthe sbher: thbhie adsorbed
oy e dioR UL e\ Rl €l AL dntadiBlay A & A TEb I & nat the
cogPHTR ey 156 I KD ForTiol e RBlWLET 2RI EoRpragond the
reNh@Q:mmmjamqﬂnqﬂl@fogbyingiggwla\;g@ ogﬁ@emi%@@ﬁsfqrﬁ:d into a suitable
soli®Heeigk asiny, sitis pebarg céropmsssidt diienthaintdfablets. |Advaftagdpasly, the

disBluYiBRtatkhaberd, igddsor bed onto the |arge surface of the
solid carrier. Advantageously, it has been di scovered

that the conpoun ' i '
b SR R Lo S - B 4 b 1
steroiggbmolesulappid @mpIPEoRLT BN IG FGINa WG AR A I 250
mt/panséenr e sterbidalamslaculalsl reolsollaty densagps in @roglvesiuch as

bei ng conpressed directly into tablets.
A @%P(is qgnla%sepgg?ﬂh)éreo" Afatdd t§§z§) béthbQRtidnah €hd forMesk % Jalv@Br comprising
o iory. SR ET bp b S S ALRELLART LA Ly 20 i
whargindhe sisreital reglequies mRls Ty dispatsei © &1¥ite area of

at least 250 n2/g; wherein the steroidal nolecule is
ArvERh@Gakadular adpsdp eliesesf relatea ts al coepbsitidn petheifoul efra powder
cogrﬁ)QEFh eish%gﬁp\:/?Iér%’:eaérﬁsarﬁ&pﬁotﬁoémﬁfhiabihg% dpBifiheurfaes Braafof at

R . r

Ao SRR AL B SIING AL g Lo

wherein the steroidal nolecule is nolecularly =
Aslussgdiesein, the tarmg anglegitlarly dispersed” or "molecular dispersion” is used to
describe any solid, semi-solid and liquid system in which the lipophilic compound is
dispersed at the molecular level within or on a carrier. That is to say that the lipophilic
drug is present in dissolved form in the solid phase. That is to say that the lipophilic drug is
present in dissolved form in the solid phase. The lipophilic compound cannot be detected in
crystalline form, such as by X-ray diffraction, and the lipophilic compound is not detectable

by microscopy, such as light microscopy or electron microscopy or by other relevant
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Anot her particul ar aspect thereof relates to a
conposition in the formof a powder conprising
wesadiiebd val erat e and anor phous silica havi ngC&1B2005/000748
specific surface area of at |east 250 nR/ g/ wherein
the steroidal molecule is nblecularly dispersed in a
solvent. As used herein, the term"nolecularly
anghsjsef simolseulangiserraioar Thik épiersay dipt the lipapbitlicicompound of the
ind@gioniidheecitiey psskntdn agenicutat Famamg ih baguysthiinesoam Inrfact, the
hpWBhIGJEIcdrh@)dntlp@ﬁ@semtcés(iﬁém@@mglet@eﬂbr&pﬁ%ﬁﬁﬂin@@ uhﬁ@ the electron
LG A érﬁ&@%lsvﬂbts pgor on a carrier. That is to say

at the I pop rug is present in dissolved form
|n the solid phase. That is to say that the |ipophilic
Indirgs 1 'golgrabhtisperse” sepPoBdotsar iermediy copIpigelpldisseving the
lipphkeili¢ c@ophindiic acolypotu sdmedmenthebendet@tibe df the lipophilic compound
exbysitab bimdant Gitarshe Bis@Svdayat XodraYerdbdrbtuag.tdubBequRREly, the solvent

is i{1€ed \lVlH‘?QQbILHe? r&é&m@qﬂ%é $ooBRfic g&%ﬁ&.‘n@%elbéfstnbuted evenly and

mcr

homo&e &Pgnto%%]%su a{cR If eecfaérled‘nz%gilﬁea%gecglar velhihaq is to say that the
|I[3‘?B"llg% Eﬁra;?m@idgﬁgﬂlg;prgﬁent-pﬁéjfssplgeql B)rgldy the, gq!vgng @bsorbed onto the
surfiape phihkicerronfiie pitkrofmenhe réfensen thelipapbilinepmpearnd being

mpleesant dispersediarthé sl @iteafrrm nor in a crystalline
form In fact, the lipophilic conmpound is present as

Th%I t%Hw nl% le%gﬁ$ H E%rsgcﬁ]dwlhfa ‘E%‘egd'ﬂer}%‘% %nni(\jeearntg %lteerchangeable with
i emaseae 10 pELECL oo, iR AP L Feferalar gpsolution” T
the pgsieat ednyexd |tle<stﬂrm| “mepledwtarly idisspied’i andc orgiesulad dispolation” shall not

bes@ideendqd ssoarsityi pheekquid solcitomcasiktnoaniiotheodrtt he | i pophilic
conmpound exceeds the amount that can be di ssol ved at

THeA@ t\&ﬁ@%{&f %rﬁlonsréqigg Y§ Heéc % lew?ﬁ* Fc?rﬂgmlngyango)ﬁggwtratlon of

1
oo P DA 0o bk oAt o B o

m3XifMpat e2nofe girgolasratirapm demperatyie @GP"&F"'qcbﬁefluratfpﬁaipme@tratlon
to say that the lipophilic conmpound is still present
THtefth S&QeMeLrbRidBoiuioh e LSE ¥LddscARSH EHBEorOENeaIkiRg a

co%eérftﬁa@.e of tﬁehﬁposm.& tﬁ! oum'tﬁ b QQP{PBH s ebRrSidnQoh tration

d i
and \Fheg%l{‘n heafu I ag;l?oun?ﬁf e croﬁ%pp%f |§ Csulﬁ §?I g«:‘ﬁgglg?oiveal [Phus even with

t ﬁﬁewrﬂeeaorrfeﬁwwnw ligerifiic cB'PBEN] Rt eweﬁé{'ﬁgéaweuw %R be
dettérted by pewdar-eyulinactiorspatysisowt by 'ottdrenethedsl Pasically,
supesstlrated'solatichs’ dralegpedted toheSipatniddydBmically Ondtéitge leading to a

samreee%lu@,enkea@g.nﬁrta;eret:re,gmnz@@bre&et Bfidthd dhsraQlimes corfbfing.

nmol ecul ar di ssol uti on" shall not be understood as a
sol ution as known in the art. The t

ThestgPr&r%FF%segoﬁ”B?rSBWratﬁg SPILRQ 1% Uereierdepribg as%ipﬁfﬁa%ated solutlon
wiesein dieihergeacreshplizast drag nenpretipitated (Pgybphate) drugcmp darmigtected by
povfdet Weay nvmtttiooranblyans. is equal to the anmount of

corrpound that maximally can be dissolved at room

IIQ& H.JCS Bowcﬁé?%( ,SaQ, &ﬁ#ag aﬁ?énlde %F Hl%ci;gr'? Bgﬂzs&@we%ndmg to

thgses%ﬁ bt .Ceﬁta@@ﬁtdiv%lnﬁgcaz?S&@%&Eﬁﬂwt 5 GResBR 1o Crystalline form
such go pHnle Y rfhneh®dtA@®- i s hi gher than its saturation
concentration and wherein the full anopunt of the

ALRBRARE, $@nfihblHlecaoRMigblopy fay el vsed ro dbrde: ase¥@ihether the
llprﬁ R Hlj'ﬂjg |§61Ie'§£r?ct|ﬁq rﬁ&@&ﬁaﬂw’(ﬁéde 9fm liH tﬁ)\gt%né bél‘fl&le may be

obB%rv er elgctrcaywcrr%s&) RaVér}Tr?:;T s%r}slc”clvﬁéslbeg)y eh%ano S|z¥ range.

met hods. Ba3| cal ly,
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supersaturated solutions are expected to be

t hernodynam cal ly unstable | eading to a saturated
weabostosoi9 cont ai ni ng recrystallized or precipi PATABR2005/000748

(particul ate) conpound. The_term "stabilised

supersat urated sol ution" i s”used to describe a

supersaturated sol uti on wherein neither -
A PRI gapRAUPH PEENedPYRYtieB s Brasedterised by de(ngdirepilis addyr having a
padr gglubifity ibevatirtat 268U Ibyeperalléne com@opndihb$ r@olubidity lower than 1
ma/rall iff HaSer AVREIT, 2DEH bLBWePtHROVEIS 0. X 6.8Y, 6Hd.01 /P Mypically, the
co"f\%%ﬂ&% é?]f acgi,k/é Eﬁa-%{écgﬁ]ti%?ﬁlgﬁed%%:,rs%ﬁlpgﬁg'sgkgoihgl, &1&8&% gﬁd/or a

r cates that, the

h%%ég%%ﬁ{hﬁlrrlgérﬂegiﬁ_ggﬁg@h.gﬁ {arq,iaerafl%% Pf %tngrhacéigg gﬂarlmsaceutical

ingrgrisais ey Densfis femstbe present teaBnaieay: FeHers, 2limndatiiag

arfinegltthethihlder avirop3licyiinyadids (3s ddot b-adetaselicylis atids) amiodarone,
astéreizbief adattBopringp pétildrhide dbdi@ryiste Ph&pandol) Bezafibrate, biotin,
bremo@f;s\}ln@r F%ngﬁﬁgﬁ{e?tﬁgsﬂ]ﬁ&%drng%%mg& B?h_gulifﬂﬁért,'c%[)%omy be

Ry R S PSR EhEI T BB Progoquipe,

S RpBaRIEEoFNIPTRECthiXGR: G PR R PR aF RRAT B ES BB OTAF T SlohRzam:

clofpgopisl Ciotbrated clonatewaimn gydogsotiriazidsl, gihiléspogin Andewrsore, at

ded®dlocl cline g@tawixiie, difiheisglpaipRobne, digsirg dsolfutdin] Hériipdrione,
drbpéftol B%dHn, lePothb R, eBliorpiide, SHEBNAR, feRMind, hatbuRerp
ferf%nar{?negﬁUmEEen '%:Im ggi/d, u'rosg}(rﬁae(:%lli%i%itle,tgﬂ% %SHEO%QOAJﬁ'An,

an active :inrnhc_:eutlca i ngr edi‘e ,scHasag , _
ngReF g YR SB R it Y PTG e PRSI AP G Mdmethacin,
isefanexazid, iRospHridredipiirge isftreginpier isgasining ifverenazate etazalem,
ketoxgpnextil, &@taprofay, Ibesvefazole liaiytonmepodissntisireh pkagyde,

Ioﬁa‘ﬂ&d’in@}%r@ié&@ﬁﬁm_kt%tin,arﬁ’ﬁ’tem%%@,%gﬁaﬁbé’#m, mefenamic acid, menadione,

m@(ﬁ%i{?ﬂgi‘?@ ljng%lotrgxz?cg' rqi%ogl%'stof"mﬂ;ph#\é?mlg%ﬁh{e,cﬁéeg@ir%c,:h%’?’c)dipine,
.am odarone, asteni zol e, aZathioprine, ecoﬂm ) )

BEABPGY ATEPr B SO BUELFCRT Rp e RS F e, Perphenazine,

PhsPyiRBREe Sy PHROZIGSy piRgelel prehrecrgsyPate! PylaTEel smbgeate,

pyrusathghias, rebedlerigdlavimg sinoastaénpstéipieseo!, s@indac, majphadiazine,

sulftRRRURR% I Guiphagbithe, GDbRIdaRHDXIfen, tBMaE PRI, RBabendazole,
thJBLSKiRE, QBAIFHES, tsmhfg!;rn&ézttmtmsm?tna@m%s B3bARN €rimethoprim and
cinari'zine, cinoxacin, cl obazam cl of azi m ne, _

“El " orate, cl onazepam cycl opent hi azi de, cycl osporin
A, dapsone, denecl ocycline, diazoxide, diflunisal,

Aggsaid tagseinmpouild globhierinvediigu isf ypigaHy aleiayrédal dwtrsule or otherwise a

hatmopebf dbikh cenbx aehtionegpot hi | one, et hi onam de,

. ?%H%b&%t, Quchf £ RstoRlePhe in@@t@z@ﬂ'ﬁzr&ﬁ)(%E%Qégaﬂ'éeenanthate,

| sSen e, .
ot m e und Bt oK BR Bt {LoBlef M ropionate)
hydr ochl or ot hi azi de, hydrof | unet hi azi de, i bupr of en,

* | eslinegsas / apyesireganscyth dsotradiplpiaAstErs e (pstoasiol valerate,
diestirddicdteeanthsie} eettadioicppionate achtiadive pnddcylat)nestodipestrone,
k ebAagdtadrestkfens, a@Aial ethii§l BRFRAE TenédstiRE ORLFEN I, nylestriol,
| 'qgﬂwgyt[:d?,nél&ﬁiféﬁg E&%geln'ré&%lt&galprla%%ﬁfg{y g?n'odeﬂrrgée% érrgizpha
| or azerﬁgtm Jovastatl lg),r nga en aEﬁoI € rredrgze?agq onists
mEP SRR B4 HERRYT GRS 2900ty £aT995R ekt disF R Rgpaonists,
S RHCHEEPLONHSMBRIINRLOTS| ¢l osami de, ni f edi pi ne,
ni nodi pi ne, nitrazepam oneprazole, oxazepam

o OXpHRbEAONE] bid, aspRAiRPEAZR] §ucdRenRbRB ALy Nfaclomethasone

p'8%‘Fé(di%&é%%etﬁé%ﬁ%@am@iﬁ%e@aﬂerQ{eP R&RLGAHibe, clobetasol
prpgog:r%glé, c%gt%%neel l%u% ra?eqacl:%‘ftis Igé/ 5c| lga'x‘:’c'éh er>r<]an(<eathar grtlel,rillct)Jl:lr‘ocortisone
ri TaVT 1§, Si nv as a¥|n, St 085t Tl smlnéac,

safgA%d Prgfli'fﬁgl?ne, prednisone.
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sul phanet hoxazol e, sul phasal azi ne, sul piride,
t anoxi fen, temazepam thi abendazol e, thioguanine,
woaoewspsedel , tol butam de, tretinoin, triantereRCT/IB2005/000748
triazolam trinmethoprimand zopiclone. As said, a
compound of the invention Bs typically a steroida
nol ecul e or otherwi se a hornone of which can be
. rEogdsongdntiarainatiengensh as agiroi@sorice Stasstraranectaneasteler s
thes&atre( lhesbasicenons orpanthabehiéesdnestreirgssemate, norethindrone,

SIS AI ekt BRAURIROVERRIR LFsLaS, MR

R PO P BT Tor HEPERITOD S P Saar P HESp8P A specitic ligands,
aypgesierene Eq«$3p|tpﬁgt5é§C|fé~Sl!gaaa$,dpe§99mgsﬁténse?ntétg'{)gegapﬁlasoprlsnll,
uasdpasriilatcenateest ri ol , estrone, conjugated estrogens,
equilin, ethinyl estradiol, fenestrel, nestranol,

. gl?ahﬁ%&ghghpt&ggm&géﬂcglag ssirrggsngct@ags, ?’pﬁi@ﬁ)&%? cmariaaﬁtegrcanrenone,
e EF%‘QQ% PErERtesT pﬁ%rtegoagﬁbﬁeogga Y % est @oé‘@ﬁar"g‘gg&t" gr  spirorenone,
bW R<NAGIRTEERS: est rogen recept or downregul at ors.
Corticosteroids , such as cortisones and

o OVitRiI6 O hore@ings ,sueh gs albalchiok ichiasatd, chigfcop cahditriel.
bet anet hasone, bet anet hasone val erate, budesoni de,
cl obet as opi. 0 e '

B i

s PRIRITEDN B7ECIGhr HOSE A 5P BT STRPRTANE P B BOaHS ="

cymotdions degapirenaneo AWNogRsEShidearusaies!, setprrges teuenorgestrel,

noflehiegesiss ehorggeisiane anesthindvarpngegtindrbne acetate, norethynodrel,
noPfsBinBieS 1hEFRBES,; nRaFdgestbhdTBh&lroRk€dcRtanéHicomRiate, progesterone,
spmggo?atclgl nrzagrgpﬂgreggneet @5r?ren&%,ec!;agyé?wgqé,ec!li@iréﬂ@ﬁ&,%&r%a%e, prorenoate,
norgestiel  oredrogest gne, irOEEAC oxysprg%%glt\eer ornr%ngrgeeta%p?lsnil
ePRF B JP PSR PHY BT GIRE TR BI RSPl Fic >
befloggtpsoneiipmeonateo AetametisPet HBIAPUBroNe VRieGhfdy desonide,
cldeBapIr mgeishatasslotadsope bgysate neortismeceiSrd, [dexameppsonai |
flUBFRBRIsBne adkltsleshelMB&o) hagPibioft Salfagalcibiolasalcifediol, calciferol or

Ca%ﬂh&pnolactones, epl erenone, canrenoate, canrenone,

I Cl renone, nexrenoate, prorenoate, epostane,
Mespi renone, oxprenoate, Spiraqrenone, spiroxasone,

It rterterigMerstoogthainihn COMABYHRIFGE IS RATIED BpY CUBpTIEEgRpre than one

actied divbetibgibnce; @l g iafaompinatiomlot tvia prel MOrpliigg sypskaneppif@apxample,

a EphEsiton opthd iRGeritiow ety @mpray altbeimpbett efidcliveodnse of drospirenone

ar@Sf fhariRl etk aed 86 drharlabgeret hi nyl estradi ol ,
conj ugat ed estrogens, testosterone and esters thereof,

In%@r{e%{{é 'rwge?%tg\%r o oiélrggc%]r]?tglethe E%r%gglﬁ"ed:%fgcﬁ% ngf?t?o%gigsetstrr%icl valerate
anddergiresrinene®e. nor et hi ndrone, norethi ndrone acetate

nor et hynodrel, norgestimate, norgestrel, medrogestone,
ARG QXY PERSERIRI P RS ROBItRINGonTDHEEES t&Fier @referably a

ph%?%%?e@%%%@ta%?%%blg 9£r€i5§%ﬁ§v is CRAVEERA Lhy FAMPNARA surface area.

renoat e renoat e,..epost an
ter than 200
s BPabRARL bk bk 0o UGV B S dlegggrer than 200
mf{gopr@fﬁjﬁ@y ga@a@gﬁhgm?ﬁo 2/g. More preferably the carrier should have a specific
surface area greater than 300 m?/g. Obviously, the surface area may have an upper limit.
It is generally acknowledged that the upper limit of the surface area is at the most 1000

m?/g, such as at the most 800 m%/g.

It has been found that such a carrier with a high specific surface area may be silica dioxide
in amorphous form with a specific high surface area of about 300 m?/g, such as the silica
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becl onet hasone di propi onate, betanet hasone,

bet amet hasone val erate, budesoni de, clobetaso
wonroepiosniab e, cl obetasone butyrate, corti sone aeeraBmps/000748

dexamet hasone, fludrocortisone acetate, prednisolone,

predni sone, al facal cidol, €alcifediol, calciferol or

calcitriol. It is to be understood that the
diogirpas keted nsdefthe memerecrreriGh AvERPedBnip charactepped phiging an
arfPRshoB€ brane e linsedlsicane®, a Slign dioxidendonteat bboverfootaie w/w.

ore nore drug substances. For exanpl e, a conposition

Srlﬁagté)ggfalr%\?/g/vge‘il:k(r?rg\hvg%%crgen usa f@r 4 B%raagg é & p%%(ﬁ@g I1¥ Bas been

pe

usest s CR/SEHISEEAT MR, ‘PrpéFﬂhltﬁ (oG 85¢ %ﬁad%‘%r@%r FRUGRDS and free

flotegento dpbamihaigenheairying eserits fasiccars) Slitroydraplqbiging agent for

mc&léﬁi‘r@fwadérf)&lﬁlsfaalﬂrmspe@&os atabjliseh @ekompowi adeohorofisqokigy adjuster.
|nvent|on conprises a carrier, preferably a

AeghaeFl % e t%%lb%yrb%‘ég BFn%gL o(t:' %ﬁ ah&3 Eveﬁ’\ﬁ'\'eﬁ h‘eét§re its good flowability

PreREF SURASTIRER MEHATERF PR %rrsar i RS gayudds St s -
birgler fraihe paersatipneaiteicthBye Foihe r?E'PEj"e‘\blaéQeeP%\’EF' SGF g5 pgroperi®
thé Badpidfthas®/ IgweMrseingred sreabiey ta mndisainthe prosih@ﬁﬂnd have

a specific surface area greater t han 300 n2/g-

Tthp¥es%H1.S InYenth q‘ra%wf{( usl'@%% d?d?(rdmeern Adpma(ﬂ in a form

t 2
WitoR SRR S UHPES e taﬁ %ﬂ?ﬁ@ RS %'éabﬁ’ 38 /s, more
preﬂeeawm@l:tovgggorﬂf/@ stqttllrsH§§hed@@lﬁctfl@'qu|aoe[rﬂ ﬁog\pounc} in the
cofrotitien. By éxarmldicgistapenild nat houdetemsed by éaravrﬁgrfr@célon analyses in
cofiobiBianglbraxk Gvehtioramang o uthef earmsytehcompepiion bf thetinygition does

no%léfnfngﬁ% a'pgtgls%ff HAbQt03R9. M/ g, such as the

I oxi de marketed under the nane Aeroperl(r)

Aer oper | is characterised
e P SPGISTS W EVSIT PRSI RP 26T TPROR Y Oh 08 e GperamPe
padfvirolerrod8or8Paridone® | Katliglod®oxi de is a wel | - known
exci pi ent usable for a broad range of purposes. It has
A&S&ﬂ'\d;ﬁ%ecqe %eﬁtr&’r ¥&d &drhpat liPprebdttiib tHeddom pdsipiah ehmolecularly
é?let d-gyThat R sa§ I’?‘a?rtpg EOmﬁdqutrr'd%@b@& A iEteREdifdoRVd in a

sqrqapqeesplveﬁtymﬁg %c{\.{rf)qggrogg%g\e sgpc? carrrgrargé>§r)c>hally, the
sahesi maart@eevasqrgrﬁ@rrmo@rﬁrytsatwqqceérn arg%flnorr&r gmérg@ﬁfad'ca“y
ar@bunts sEORIsbweadienslrerin tiecapesition) In e apdudtindocogResitipn it is to be
urho%?&@ocﬁiﬁ@%'mescoﬁ‘fpo@h&i isaRele@NATy difieisddasition ehd ftesnatompisolvent,
\A@ebadsort?é{j%) %pt%( f 1S ntJmesca?ﬁ&d S Shihh usRRRINRDH AR silica.

Rer oper an oi | suitable for actlng as a

blnder in the pre aration of tablets %

e Pl v bf yndRgEs B 1 BPEoTPIRRRs oaPD BUFTLY e frlecuiany
dieperkiph enthehmspauhdiseneait o fefipeghat ths cemppeid isdn fagheipgolved in
tHesolviaBe, RIB Rt tiNsolvERE hiy Bsdrddsonbee by Onescadraereofftbe irgrention. In
oﬁ!‘@uﬁbﬁdﬁ%ﬁﬂ“&%ﬁe SHviehGéh, @h@eﬁn%u% Q) prapdt i@ ehel dohv@nf Bram

Lg]a%daclg)ﬁcenat‘rgtron %g%beaﬁj% BVERe rs%HQJr‘rg eorﬂQQN@srg&Océﬂgér
rr@wahﬂmegﬂregsq%.spr)egeeﬂrﬂ%om%%efﬁfyaif ?aé‘eséﬁ%ﬁ%%{ee P fer
satorgbion idakave i syg‘mp@glj)qWed.nZ IBweggrghr‘gpsenotd)'o?glflgF% reach a degree
of Qe sitatation gledtecthed 2t X-ray diffraction anal yses in

conposrtlons_of the invention. Thus, in other ternms,

F\tjrrgr?ercrtonmg(s%:stlaet ﬂr?d%rs%gocr Jllrgt Lvﬂe(rﬁnwte.aﬁﬂingqgé dissolution rate of a composition
according to the invention the dissolution rate is very fast. The fast dissolution rate is due
to the fact that the molecularly dispersed compound is already present in a dissolved state
and that once the composition has disintegrated the release of the compound takes place
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not conprise crystals of the conpound. Alternative

carriers wwth simlar properties to silica dioxide may
woeo@pgtiogabl e, for exanpl e pol yvi nyl pyrrol i doR€ET/IB2005/000748

(Povi done(r), Kollidon(r)). According to the

i nvention, the conpound islBresent in the conposition

in nolecularly dispersed form That is to say that the
imoreipoendTHeastd eaarmsioing Isetpesby thei rslsasevie dh¢ dismtennaticaltinee of the
cofPb¥igRt andhbtciRe SiRkYBHdn dtBgn i s adsorbed onto the solid

carrier. Optionally, the solvent may be evaporated or

ot herw se r.educed i n,an anmu 0 as..only sparadic .
S ERE T g VBB R b oPLC Bl R R o Rlsnkion
inglyde pLEie PRtIFNIEShigo §ihENenisPRrOPANY FIErnkfEPYERRHAY t3halt anscutol,
pdiyiois, cidripadnhdstes, neinegwuteaidesy ditilpddese deoiteble @ils, partialsynthetic
trig§ B&HdRE RY . SMEN Chaii el @ISYKbadatmigyd®) syrfthdtin
tn?@t:a‘é&eg,ﬁrgﬁﬁtﬁ%k gf ély&égﬁ rfg‘lfttyg Qc(ﬁé; F&E%Csﬁjcﬁ%fa iRAREE Statty GRohols, fatty
ool a5 Dot HRE RS0 B! el SRS s
theggepound is nmeant to define that the compound is in

fact dissolved in the solvent, also after the sol vent
PrBRSatNE eRe 86l6@T heckidyed fiem eattanble pradyldneehicol gattiabBynthetic
trigReefEROG) B etftie biREThOWEREILRNGII & REDIEMROUNKELrE S fatty acid

| Creigent In t He solvent in a super sat ur at ed
SHEETitration before the solvent is adsorbed onto the
silica carrier material. The degree of . )
Typigply,-thavegetetlonil irsselegtedyronTolhiecall; IPgan el gagragopell- Typically,
olWH A IcodPlids aith e dualighieeibkd In PisURin.; d¥ivad okeemlraffinatum and/or
thg &fa8kt3debdribled iNOEPIROTHVEOA. tTOPiEARS Bedhull @gIce®plds with the quality
dessg eerd'ig%kgﬁtﬁ{ﬁf ,Qr%clgéig%tegl:n e;rnl%]' t12|e %ualgyrdteglﬁirbebﬁn Uylﬁ\iF; ki’b‘éanu’c oil.
S

under st 00 al when uring, the dissolutiLon rate of
TS TS0 BT R £ 40K FRFSHTStoR Aot Riet o8l
vigiinpio prd/poerquelity desgieg if SR Capk Hlast di ssol uti on

rate is due to the fact that the nolecularly di spersed
TYHRIEMN URE phiaRbyreaste tRYIPSLIak id @w&dﬁin&ﬁlﬁﬁw&dglﬁde&tle caebponding to
th}eh:\%élél gfég(];rtbigﬁ éﬁ gﬁ'.plﬂﬁ‘o{i ﬁriﬁ?g&@% sgltuZ!aﬂ'é.trﬁQd’ @iﬁ iﬁﬂtaﬁ%ern%dg]um-chain
R S BPAIH R KB, Rrtae Ot ped BPLA S B b6 crodifol o,
Laprafpr Pe il On NEPRAS M7 Ot Nesata fp 3aaninohCandialye! &-(fgeferably the
mefissethan oiyhseae isSopvabl teso] asciiolyof Br sugbesiMiglyple® 810 or
mMeiveselaibi on of the |ipophilic conpound of the

invention include but are not limted to: ethanol,

I sopr nol ,. gl ycer .l r e 1 :
TR PP i SR EL A e YAt 1o GRRE Gt eleving o
P YD IoRESOMIBGIABITEY B S35 Y 5 SRTRARH; Thus, in some
embodjingutsrthel asigbed ratipgritueancthaisplvent agidytbe £priies is(rfrgiyg between
18100kinas : o gpieedrbisly betswerb heid and 1:0d, yw@e ipdefsrablyl betwears:20 and
19 5. BeRik ohahd YyRGr dol@SHtEIhe wiligedastid B¥Wedr (e solvent and the
cfrﬂtrtig n%l’rR%RplL\%he ta%tgg)éf ?Jsca%laollo { Fé'féﬂabl&aa?)_t)ut P‘.(é', g.sl' and 1:0.7.

afa?ty acid’esters, “waxes, paraffin, purified water or

m xtures thereof. Preferably, the solvent is selected
The peWdEh 8PTOPOSIEANG 19 FReriavegitige f1ay ipafditian cajainFuffpetants and co-
sdlvénys, ywetedh ey be added/egbt abdve-roehtpned lselverigst ab ke medify the
physidoYdPlefidal PropeffieX bEfR Bfvehttdo 35 BGhdlege\thekoldBisty of the lipophilic

compound of the invention in the solvent.

Suitable surfactants include but are not limited to:
a) Lecithine
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Typically, the vegetable oil is selected fromolive

oil; peanut oil and castor oil. Typically, olive oil
woanplose®Iwi t h the quality described in Ph. EUuPCT/IB2005/000748

A ivae oleumraffinatum and/or the quality described

in USPNF; Oive O1l. Typicaltty, peanut oil conplies

with the quality described in Ph. Eur.; Arachidis
b)obkuntemtyhmars phethylead pxige ded propecke pxidesFRFRs Rbganig® and

Opbloxalydrec@latlys the castor oil conplies with the
o) Bgkért)Veﬁ&%,ciﬁdq:_ﬁﬁiydxpetlﬁolengeﬂ/céroﬂsﬁérﬂﬂ arfl fBikEOr¥s frdkdRlsBeh as

a (uoir Q%hgacg_ual ity described in USP;, Castor oil.

T&ﬁ CaIPy, _ﬁe partial synthetic triglyceride is a
Dreeiresn fetuerdesiegt ?E@ﬁso‘%'c@ﬁftteég%ondi ng t o the _
e)querbitery fatfysasid 4seefsi ancRvplyoRyethyleme seybiaietettciistirat and mixtures

meithréof sbeh dabpa@rack Tweat®@igrades | gl yceri des may al so be
f) KRBNBxebhyidhe 18ty 288 cBRFJaBHSkyettiy)ene@arRy 8kolidl kthers, and

< Olgggnf\y%khaﬁerr?e’ &'fbb,r %gﬁd ri#yc ‘lyger ésTtQﬁJs gr@ m‘%‘%p%r%}, such as

(rf sdtol (1), gni nol” Cry- or I\/1g|yo|| (r).

PCESBYRABI Y 9 3ESedi um chain triglyceride is known in

the art as Mglyol (r), such as Mglyol (r) 810 or
A, tod cdmposBibBs offthe inednicion bet ssperiort theéhesgl abéaitedabd ptelipusly
aptREd FRmulEBYn BRhRIGLES. GAbné _@mb&c!iﬂﬁn@fcré??f@r&\dnrtgoﬁmﬁfositions

: r [

g babuo g QPR s R o PR Sl Stz compounc.

bet ween the solvent and the carrier is ranging between
For:exa@mplgnihelin (it digsadiftiongpieyis B@Pm&éﬂayl'?%’@"%%lﬁ’a%dd? g in-vitro
dissmigiop tedt enatbdd/udied 98En 100R0L @M disgoldios, medipariteiensgres sink
chnlalQioh)éQ& @quw&ﬁr Y8 aqideas wh@hﬁ@fbsr)amhmdm\gtmemtb mgt’c, 50 - 100
U %%rbtdi@_?) thoR@pb@ats&ccdriing @6 178 _eguibﬂe_ct fh bAdIE. A was found
Ly (R
MQERIhED SR%CHN &f HOSRIFANEE AT disspitpdoyEdn snist 3 FHn S fggjssolution
teben@added to the above-nentioned solvents so as to

nodi fy the physico-chem cal properties of the sol vent
TR, fta Ba(jr@icm'#lé\f%rﬁ@&:ﬁm, Erlﬂteqfﬁl% Mbérttlthtlﬁfcohfb%siEiblﬁ).@@fhﬁg)liiéeﬁ as the

conpound 0 e invent]i d . 3]

AR DBl ST TPy R O ML AD e
CqraRgsttian Ao BiFs I KLy 5 Fitet g"%%ese?fﬂwvgff)e 330 ‘gé’”,atﬁ%}'”g using as
therdigsplubipe mediuge 98Q c HORE MP|ofi p GREXTR LRI PHIKGSeAHEIPT rguch as water
ojérasifRoad sabtyoneirabdiest dadscyl anlthte 0.y ¥xsodiuny Hedreyl sulfate)

eQliMr Sl at 834 rahd a8RKk AkadiutiofSphHat RS USRIEFpadstus equipped with
paasdleéqjo{a?igéxmtwa?%ﬁd %f gé oE!t'(% Fb?ﬁ fatty acid esters such

ucroesdters(r) e) sorbitan fatty acid esters, and

pol yoxyet hyl ene sorbitan fatty acid esters, and X
Griseli de eaTRRsEPNE1F iB¥enen itiudenHep frURMAE PYPSTIoL gERpefties, but
afe o ligndhey &b byd enmofeatftthe fdiodingst er s, pol yoxyet hyl ene
1f atigvpishabmiityet hers, and pol yoxyet hyl ene nono-, di -
zanwkegghﬁw&%rﬂ%w B 9o IS Mfid ERAUSASEL thekedh as
3.1 ig gbrICBPpti%Fl (frro)m gwreagdaes§ric mucosa
4. high in-vitro dissolution in dissolution media simulating the gastric fluid and/or
intestinal fluid.
high in-vitro dissolution in water
improved blend uniformity
improved dose uniformity
improved flowability of the powdery composition
high load of compound in the compositions of the invention

woNOWU



10

i5

20

25

30

35

40

As said, the conpositions of the invention are
superior to those obtained by previously applied
woanmssatp on techni ques. | n one enbodi nent, tRET/IB2005/000748
i nvention provides conpositions that exhibit one or
mor e advant ageous properti¥s relative to an
un-formul ated conpound. 15 For exanple, the in-vitro
10 diigrsghysichiNstapilig (n6 fétingdtion lof presipitiesicnistdd)i g ieePrippuad in the

'd?)w\éllew QniHosRigh Wb hO% LIRS thieidaRdr tsbdgofdlor a GGem
di ssol ution nmedi um that ensures sink condition such

As g%f;%lgitlgg %%rﬂfatﬂ%g%lﬁlesg%gcq?sgll Utrgﬁcge Otf d)SSlglgll%mnga(P(g%%%llhsed solutions
of ligephiiarersreunse disseiged @msqatébrmt&pc&acwt&aﬁo?)aﬁf&ﬁ%@g thyg saturation
levalast the uerdp@Oidtih ae spdwenie pyrooomieometatene (efpersrsurpifeselutions) and
to ﬁ*éll?slf@n{ trﬁ@&tlutﬂJnSﬁ&' élﬁdvﬂfér@f:orh[btﬁltmrﬂﬂﬂmndfolrmlrtgl't&‘jlstaim pe

prefc %e%gyf/oc & OSRLLABPRAG W&, dbagel ved within the

M nut s o issolution testing. Thus, in a
particul ar enbodlnent of the invention
Thersfasesd Paraﬁuleroafpﬁtsc%hea@\'%fﬁé’nzs'at%r‘fﬁ6%&55%‘?? GEISTRRAyg slica with a
spedfit sautfabeash @@Fehipanabynt’/ mmruﬂﬁ@lm%@mrvﬁh‘bﬁ%‘oﬂ f pIgEeroidal
mdRIROBEL s Phedebit @i SSMeneth abdgersattrbeedfdonantistion.nut es  of
in-vitro dlssolution testing using as the dissolution

000
It 18 (?H(ﬁdf'?%ﬁge gf %‘ﬁ paessent ?ven%log“atgétq FoURML Elry]g t?\)e%armaceutlcal

ingseRiPRin dERIBEYIO" 8 O N L6 ﬁﬁ?dBa‘Sg e pipis) ond
eneapuilatdurintodthraigel3Me capadleasr dirretivice®pregsq ﬁthtﬁblﬁFSaEtV&g without
ad@ing/SRapgear at us equi pped with 30 paddles rotating with

a speed of 50 or 100 rpm Generally, the conposition

ThE? d gq’{mﬂé/reanséeﬁnthe'?r‘i"velﬁggﬁ rélg@s g@glllaQWaE'&ﬁMQﬁEédy forms, which are

R e O e
cothpgsitieaes definefl heeifbound in gastric fluid or a fluid

equi val ent thereto 3. high absorption fromthe gastric
Thepoasarydontriogiionmenthe pbamiiass diiaat denage frras S8BPSINS e powdery
colfpdiiflosd drelppérenglytfben@astin 6 nidnnedalndtigtheicnthessitiorel to be per
orgl!}%‘éa%lm ter at Et%/ iy Q\aglnS&f?al dthb et oneEhveioR, the
cogwpo]slﬂﬁl? 8(/ i l?\feg\%ll\%%ls cog%acyefd v%/ Eh {F{Bg\éﬁg ﬂﬂ%sr‘éu&ﬂh Q&rmnﬁgs‘fratlon In
anﬁrr@ﬁ embpadimsnt, C.ta?rﬁ?mﬂ?f'ti'oﬁ‘staﬁ%foé'aﬁﬁb%ji l{\ladrﬂgn l(hvgng the lipophilic
copeend potmEGomppgtionstp Paeatieysastrisiivid wihquiSeing CARPFISH With the
gaetricines isptl ad eemalaysitatisgntefic tdetingomperiedd in the

powdery conposition so as to allow this powder to be
Tl BFRsitioh cémb@ thermdidsuidtddpetiont dae, asnally, tiivehdricgimprise
exSC|l(§>|l|refn?sC§eI(f?'c!téqt Frgm rtﬁ@ﬁr%‘hp cEmBﬂ&ﬁé B# &sﬂ'nfég%@ I@r%@ht‘s' @Qﬂnts,

o] anEeRey A1IRER HFR e E LT gt B ol ShverdpeL = o1y

The composition comprising the molecular dispersion can be produced in solid dosage
forms. Solid dosage forms include tablets, film coated tablets, granules, pellets, pills,
capsules and powders including for exampie any modified release form of said dosage
forms such as dosage forms with delayed release coatings, sustained release coatings,
enteric coatings, immediate release formulations, effervescent dosage forms and chewable
forms. Capsules include e.g. soft gelatine capsules, hard gelatine capsules, hydroxypropyl
methyl cellulose (HPMC) capsules, and carragenane capsules.

In some embodiments, the powdery compositions may be suitably formulated for buccal or
sublingual administration.
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| evel of the compound in the solvent at room

tenperature (supersaturated solutions) and to
wonresgBovMm t hi s sol ution into a powdery conmposPCTAB005/000748

wi thout formng crystals or precipitates of the

conpound, even after long t&rm storage. Therefore, a

particul ar aspect of the invention relates to the use
All@losayetfbphocsh Isd priodacad Hyhmethsgrewelf kroveuinfthe ertar ea

greater than 250 n2/ g for inhibiting
Ty igélg/r ¥l1set§‘l\!>drﬁ%¥ 'dmé inth@co?!ﬁlf‘JsRi'oqéll)f t‘mliﬁ%kign§ Qﬂbeé ffom about 1 to

resent in sql nt_1n super sat ug at d King about the final
2B/ e HEDY (oMLt A4 2Pk gl YBre iteriogaldng about the fina
dosapedaty it 2akntof the eamreead 531958 {PTeAhoNEP HeleabPrcHP W% in the
phiaimggrce diieaih tiogage tfoven, fsormeotabkety owtetes, pilethorcrawdses, preferably from
ab8iiteN 8do aaﬁ@@tesdo Wiedeh T|Ei>§¢si P s%tgd!tlsat t@;ﬂcbll@nﬁ@&&ﬂécaaeyl dispéreed
' { 86dabY fSrRIMRIBRRABEL faRgifg from about

LB e s s e i
> I R IPEE 2P HRM ARVENtT BN relaf’es to

phar maceuti cal dosage forns, which are in the form of
Thgrcampbsiion of thalhentiommeagembase numbgi dfladdiigpal excipients.

conpri ses the powdery conposition as defined herein.
Su}%?le%%V\g@ériéirﬁ;sioﬂp‘%?ﬁ%ﬂe@ﬂ%nptrhetgp&(;.lpp@ﬁ_ﬁit@@%be_ it &atarfREG@®0dium (a
crgé%ﬂéeﬁ“@wfﬂ%rmd SRS EUOR) LR strcn s
PoRSTHHEIAY B 195 PPGSHEMFEE SgRIHM Sfarsly ﬁiYﬁ?‘éiegﬂF Eg'%e ﬂ‘ﬁ'&? i theagt wi
apsesgiatdtitat itris desirabletfodFarerressifle tabets Fv@pintagmte migin 30 minutes,
méeesisatid anhiaf 10t M, infveetdsirableivethirohhact idrafiprehthietdisintegrant
us@@tdrérabily| i fshiR ki OMEIRG g Alidh RF el @ble®Rithih 30 @MAtdILmore

e | ment . .th ] mul ated in a
pren%ﬁa%ger@?'f'&v%nﬂg’ ﬁg}gp?i E%%ﬁ??’ft@%?o%und or the

conpositions to pass the gastric fluid without being
Suitehledehrisgnis ipHUdeBl g SPOPEIUT StFRERte SRR SteRE ATt eR s R Cid,
hywiddenatetl eegetabloats agd thatliei Brleferdthe roagneeivint $tegrate is used.

conprising the nol ecul ar di spersion can, optionally,

i ! my | el romthe group
S R e o B st s, gl 1 dant o

artificial sweeteners, bulking agents, ,?ol orants and .
Suitablediu g égw%mslwaﬁtxél.'m'm@ne'gcr\pmﬂrﬁ%ﬂ{@ & SHARFS, d35Rey et FRicium
phusplete bad ndirepestsilion cebmpsb® produced in solid dosage

forms. Solid dosage forns include tablets, film coated
Sdié%egrﬁﬁicizg rARElRErs iRQldedaSehabh! fRiantRBSsH Esspanstme.

powders 1 ncluding for exanple any nodified rel ease

form of said dosage fornms such as dosa?qg fodrCEe‘g vvitth it
If desizspderopa iy e@ntsi Mgen FRR C4PREDT 6T bRGRIEE4P iy mposttion-

enteric coatings, imediate release fornul ati ons,
inef fethee sgrot, tko hagetidnaklesan dhe hewalEneorblorussiticCaib 1l spscific

surfaet HAS Pesler %Btzﬁ%@f kreniGRey L enystadicstighedrat dofound that is
pre2B3 ) 3o Egh FUBLARN R LML Rl 052 (HPVD)

carragenane capsules. In sone
enbodi nents, the powdery conpositions may be suitably
formul ated for buccal or sublingual adm nistration.All
Prdosager frepartigoaviebidanyisuded diyiperdt/ftattegsvel | known in
the art. Typically, the amount of drug in the
G&RUTRRS 'sxtlﬂequ%t&gteht%glu‘ciBNﬁfgn' RNstepABIBY dfstQhaRAUHig dorhound in a

solvent in an amount exceeding the saturation concentration of the drug with respect to
that solvent by means of heating, ultrasonic treatment, stirring and/or high speed mixing.
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about 75 wt 9% preferably fromabout 5 to about 50 wt %

When speaki ng about the final dosage formthe anount
wofhodshe7ieonpound ranges from about 0.1 to abouPCHIB2004/060748

in the pharmaceutical dosage form such as tablets,

granul es, pellets or powdets, preferably from about

1.0 to about 5.0 % This is to say that typically
withbet wishieg tib he lipited spamsearbcifiompysd f4cHR0IPSY, SEabYizae sypprsaturated
corthP&sithalonBrReHvdrtiah ca95agapheddby mixargoasipersadurgiadgsofutiomwith
th (&%teﬁ% g 100 wt % preferably fromabout 10 and 50

0

e conposition of the invention nmay conprise a
nunber of additional excipients.

. 5. Syitable .

In g ok iR APl NS OF SaMPROTHTEIRG Ui YD B ERYSS prgPared v
diseblying roBe@rorebdundén s sdivam \(hilectas xcaefinRdde pEHANSR cgficentration
of &R 0y Wih trByplecietol thbios v ep0 dindi ) hseqreDS P OVX d@ql@,sulgngis@htion with
thé“ﬁéwéé‘?écﬁ&frhéﬂ. By SOSUHIR ANy RAb&SEbYBIF andriseFdhelsoisérar ch

oL 6oL £ £ d8RBa3[IbLesh 1 n the art Wil appreciate
SUPHRT™MT°9 3 8e3| rabl’e for conpressible tablets to

disintegrate within 30 mnutes, nore desirable within
The@farng furthet ashest ofdbe énvintien felBenio? PROREEPIOTNE Prempgation of a
podidsiyrdoa@oainon cseshistreed Bpaibilly comsoiidsofithe frtvention, such as a steroidal
m&AE AN eI Rl iPhrsbeh b 3Bl edt, et frbdess Qompigiticethe st@iseof
DO MO B S 1 L R1oh 00 o
amquak phat £xcegd iy SRR FaRaEN T aYL thaty] ng,a (ﬂyodr oggﬁéfuecg asa
stereiget mpleei®) inshasrivankieand ke. Preferably, magnesium _
b)shigiah aherdssiting soberSuitabdyl elglonddistey ) mithuriearpigi agdafingd herein,
sush hi §RorghahEsifdcha/ig d ddeeific Suirsbirea bldtheasy 250 enff s

i nclude xylitol, mannitol, conpressible sugars,
| act ose, calgiu hosphat e .and m i '
M2 i G e R A
susla 8¢ Aw £V FPOratipe] ofne S8IVERIFORSTRACAIRYE @ FiN IR P} 2RiVii adeprbed on
the lsafarearitise eemderknown FD & C col orants can be added to
the conmposition. In a further aspect, the invention
A L8l AHREr LDl thS RiveftichTRIRROMS SbkdsE Forhé BrapafdiRaidl Bpowdery
cosuro%i?lge §r er.‘ﬁflsn%r aegtte%i }alme&?eom /culﬁrlyt Eﬁgpérg&l ilﬂ'atéorl\_gant, where the
PROEHGL FAPPE 7 8157 4 c%ggou% that IS present In a. .
angeyiny ehtiPqphilia CATpRISA AFFAY e EERCERCTHIABR. °Pricess” Por
lipppliparimrpurd] Betisaspertsod Sresinyertionfthe PIspIs EMPrigeuis steps of
Ganedigdolwhg 18 up@iveant sterbidal rsgbute Dre aaeurbshgsriejomeedr equals the
by digsativh Bshcantfititd & QRRQIgidaNmaleSd etk sbived) and
o ;%nf%xt%g%gguﬂg}gts{s&é%'a%%beraf &eg%wtﬁaamo@a@fs shid& having a

L espe t ha | vent. Qy neans of heati ng,
uItr%&eﬁ‘ﬁFE“rtf"i“}éa?tr?ﬁs?f??t '%?S%?sé)ﬁ“g? fdf or hi gh speed

micki exprwveting off awashefigeselVed | imited to any specific

m xi ng technol ogy, stabilized supersaturated
THOPBOSS thHNse Aplitdied thavipaphincobgioubds @efiepaiherkirhyn particularly
a él?{j R%Pqei%’%ﬁ&e{@%'%@fét lﬁnglieétﬂleéjavgﬂréﬁ:oﬁ@ aﬁ&@st%@éﬁﬁbte. Likewise,
oGNS e BT ST8"Y RIS o iy bb T BtFeer (e sbove may
belprAligH 1 Hi§ PACERErg conpound in a sol vent while not

exceedi ng the saturation concentration of the drug
AWrdfBrre@ 5iReds fboprepaingsabhibstl sapersstubxed smviidng ofrligophiiis drugs
st ok B r584 BldeSRivdtillexamples 1-4 and 6.

From example 6 it will be understood that various formulations according to examples 1 to
4 exhibit very fast in-vitro dissolution rate with respect to estradiol valerate and much
faster than that of the micronised estradiol valerate (Dsp<5um). Thus, in-vivo dissolution
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the powdered carrier. By subsequently evaporation off
a part of the solvent supersaturated solid solution is
woaniswd719Ther ef ore, a further aspect of the i nPemIBIINS/000748
relates to a process for the preparation of a powdery
conposi tion conprising a | tpophilic compound of the
i nvention, such as a steroidal nolecule, nolecularl
of thespenmsitionsofhs tiveetitn wtllrtekeppléf—’fe@étaﬁtbm@? padnmy thpgisintegration

of See@pnRbitioh hab &kehyiaag i n a solvent a |ipophilic
conpound (such as a steroidal nolecule) in an anount

It Y\IF 8 eﬁ%g(ggh { he S t urSHetrét%rlls ét%ggn%% Fn%'ié&g{érl dj SE)QI%Ed form - that is

to ﬁﬁ\é §5F@‘3’n‘i"ssoﬁlﬁa f?ﬁn hw r{aefrhéltrro 'Pl tes does no% represent a

dissalpbors atageditre dus Githari refteces th@tdamtagramm Hmﬁ o &g FEpPoyEd-
defined herein, such as anorphous silica having a

Ex%ﬂ%fe’ 7 EfowsUht 36ge %s%?c fof ardtpiteRasd, a%EQhéTgL’)?'/e rﬂ_tlﬁlonei conclusion

3 oB

RS o Y O el RS RATBIS Be [Ra LB gL )
of f the solvent so as to achieve a thin film of
sol vent adsorbed onto the surface of the carrier. A
still further aspect of the invention relates to a
process for the preparation of a powdery conposition
conprising a steroidal nolecule nolecularly dispersed
in a solvent, where the anount of |ipophilic conponent
di ssol ved edqual s the saturation concentration of that
l'i pophilic conmpound. | n this aspect of the invention
the process conprises the steps of a) dissolving in a
solvent a steroidal nolecule in an anpbunt that is
| ower or equals the saturation concentration of that
steroidal nolecule in the solvent; and b) m xing the
resulting saturated solution of step a) w th anorphous
silica having a specific surface area of at |east 250
n2/g; and c) evaporating off a part of the solvent.
The process nmay be applied to the |ipophilic conpounds
defined herein, in particularly applied with respect
to steroidal nolecul es drospirenone and estradio
val erate. Likew se, any solvent, any carrier and any
rati o between solvent and carrier as defined above nmay
be applied in the process. A preferred process for
preparing stabilised supersaturated sol utions of
| i pophilic drugs such as sex steroids is described in
exanples 1-4 and 6. Fromexanple 6 it will be
under st ood that various fornulations according to
exanples 1 to 4 exhibit very fast in-vitro dissolution
rate with respect to estradi ol valerate and nuch
faster than that of the mcronised estradiol valerate
(D50< 5mMm). Thus, in-vivo dissolutionof the
conpositions of the invention will take place
instantly as soon as the disintegration of the
conposition has taken place. It was concluded that
estradiol valerate is present in nolecularly dispersed
form- that is
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to say - already dissolved form Thus, the in-vitro

di ssolution test does not represent a dissolution
woros@durne but rather reflects the disintegrat POWIBiIONE000748

of the conmpound. Exanple 7 shows the sanme result for

drospi renone, and the abové®nmentioned concl usi on was

verified by X-ray powder diffraction: no crystals

coul d be found (exanple 8).Exanpl es Exanple 1 Wen
ExHimgplesvi ng estradi ol val erate in polyethyl ene glycol

(PEG 400 at roomtenperature, the saturation

concentration was found to be approx. 50 g/L. A
Bxgde dat urat ed sol ution of estradiol valerate is
Wperpasadnb pstthdis obleratg irddolyptegenadyoll (REF)et08tas reein 1@pperature,
thelsafPaty@t dykenatigh YWeo ForhaQo by apbidxl 60@/1atA siip&isatiingted solution of
eJtn%%HJll UhiBGed |s°d11!a[5jaré(§b£b§§ﬁiv H\é bh g]égg'gdﬁl Mr@ﬁamlbbd mi08blyethylene

gl&c&nl %EE{%?/ s%ﬁ ngaaggé% Jec@%ss)fn Q ds\?rrt § 0(!) (}\lél'cqoerl® 300 to

9P PAIVAET Wit EB'HP%ﬁ”ﬁg“SiV Oﬁé‘fidr i P g g ?865@8%‘@8'“5“

supenaturattidSemh wating ®9ta|irz§cﬂ| ol Bstipdiobtaderpie- peanut oi |l at
roomtenperature, the saturation concentration was

E;a(p,l,mglzto be approx. 30 g/L. A supersaturated sol ution

W%en %Tc’stacgl\%llqb oelsi]'r:\:{oa ol%raﬁ'i;é;te irg egar gir S{jro%)‘w fé tMllen gwegs%ttgratlon

CoREeEREOMHS PRI PP PdP @k ﬂfpfeéS&tWE S&?@%‘?” F ectradio
vazt@ratxqoernrma)re@bmdrswgng@ 8 epoagiervalarete 'hé%@@w@agww by stirring
atedEar e rdsulying diquib Ts mixed fwithhiss6desterobatl Sbald bive @powder with
h&HBGI2BLN §$®%efdeqmél| 8V N ofanataidised sﬁEmEﬁi supdisaturated

ﬁ%%h%{%ﬁ%mn & E§x¥ﬁ§@aﬂ¥ solving estradiol valerate

umc eri es (MCT) at room
tenperature, the saturation concentration was found to
Expanplppgr ox. 27 g/ L. A supersaturated sol ution of
Weeh disdolging \eatredialtvaldrate pr epedivetchimyn thghsetigdsn(@ A agroom
te@SidrRAt lthe 8dt8FaBbR chriteADSDNhas@dhdItd Bapprox. 27 g/L. A
s&d’erﬁtlyr(é?erd' éé) ioRY%of ééthfdrdl lee@atte %epa?@@ b{ aRYblhgasld Sadiol

v%a&ag' ﬂ%) erﬂ gﬁ&u a|n tr élgérll es bycfglgrﬂig atgslS\‘é? f\%éor%\éﬁﬂﬁﬁg liquid is

sof
W@@d’i"ﬂbé Bropie%f@cFOle@wgea RANSICE i1t GoHINOSRS o @bsorbed liquid.
4¢ ory efi ths dgsw@e@sﬁeba@hdﬁup%ﬂabr@neé formdatisneontams 1 mg Estradiol
vaatatk.at ed sol ution of estradiol valerate is prepared

by dissolving 89 g estradiol valerate in 1000 nL

et h ng} by stirring at roomtenperature The resulting

ExalTlgI?
sy ok e ot Sl LA S SP Sl AR LS ererae

IngEXr b ethagp B S}tirrzlwafs’eié@rt§ﬁ‘lp9rraé‘1!rédefQ)'feﬁEﬂF“é\@ FRJtion is mixed with
160G Alerspedl @NBPEStinadidoy poadierrtat perthEsthendl @vaporation. 16 mg of the
dEQYiBd albbmRsd agerbAIrRdd F@niungiofxanalrest rhgteetrddiveragerate.
investigated in an in-vitro dissolution
Example 5
Formulations according to the examples 1 to 4 were investigated in an in-vitro dissolution
test according to USP XXVIII Paddie apparatus 2 using 1000 mL of an 0.4% aqueous
solution of sodium dodecyl sulfate as dissolution medium to ensure sink condition (37°C,
75 rpm). The amount of formulations to be tested was selected so that the composition
contains approx. 1 mg of estradiol valerate. As reference, 1 mg unformulated estradiol
valerate was investigated.



test according to USPXXVI 1| Paddl e apparatus 2 using

1000 nL of an 0. 4% aqueous sol ution of sodi um dodecyl
weubdsaseioas di ssol ution nmediumt o ensure si NkPCT/IB2005/000748

condition (37C, 75 rpm). The anmount of fornulations to

be tested was sel ected so that the conposition

contains approx. 1 ng of estradiol valerate. As

Forrefletience, 1 ng unfornul at ed est rRejkask egtsadiel ypleratagmyl
i nvesti gat ed. Formul ati on Rel ease ®siir ach min valoenat €5 min 30 min

__t%mré;mﬁigﬁgmwg@—mﬁriﬁrnn 30 §m|n¢ﬁiga$4ﬁ 0.67 0.76
FoRHIAL ST %teoﬁxam%w% ol ngcg? % i g8 o

Fogngigtien aZosirBBoryAHg Rﬂ%n%lfc%ro‘?ﬁ nrpq % 2 0. 0.80
Forpelatiort a@ptdindDto&XaMpR53 (MIB 0. 79 ©880 FbPPul &£-9bn 097 0.99
FoRR@afich Agofdngeaiaigleds (dvidiol. 860.6290 ©891 0.8¢ 0.0  0.90

Fornutationmaccordimg to exanpi e 4 (et hanol) 0. 92 0.88
0.88 0.89 0.90 Exanple 6 A saturated solution of
drospi renone is prepared by dissolving 17,56 ¢
Exgmg&pt renone in 5 1000 nL et hanol by stlrrlng at room
A sanperdsaluten of deospiegeineiingrepaiedtbystisspling) Wetp filtasPrigmoe in
1080”6 @ﬂh@ﬁd)l(ldy)stlm Airvorh gerapetayurponcersbiyngsidtiop is mixed with
10%5*2;&,&]&&@'}@@@6 iR a9 lpo@ePby birely G8sHbI @%ﬁo@h&bl d1 $e@f the
ac RGOSRy Sibr S L R ARSENN QlPsncs I SbORRNBENCE

of mul'at’i on accor ing to the
exanpl e 6 was |nvest|gated in an in-vitro dissolution
Exeewfe tisi ng 900 nL of water (37C, 50 rpm. The
57 b lopwa@grinaiatidrt sccoriirey foatiadxarbple $pivassinvestigated! éasre th-vitro
di&ohfibn %eﬁ‘u@mg b0 1M orafdrer (3¥8c, M 0pnd9 TR Follahing resbits WeRe found:

Dl}ogplreno?]? %fgas‘rélg taﬁgr §91 rﬁ“é‘r 10}009&19/?0 l:l'lﬁ‘u @éaéml zﬁté?’ 1-§hﬁm 100.3%,

on accor i ng 'to exanp was | nvestigated by

a@Qﬁﬂ§§386Wﬂe OYPY¥ raction (XRPD). Crystals could not be

detected. 20CLAIMS 1. A powdery conposition conprising
exangliegoi dal nol ecul e; and anor phous silica having a
THEPBAhlibGorSdchbfR) BlRkample @ivas RRSdtigdtld bYX-gay wdveteediffraction
(XtRIBﬁQ/.Sér?Etgff%LFﬁm{ BoHLEeg. Mol ecul arly dispersed in a

solvent. 2. e conposition according to claim1,

wherein the steroidal nolecule is selected fromthe

group consisting of estradi ol and esters thereof,

et hinyl estradiol, conjugated estrogens, testosterone

and esters thereof, cyproterone, drospirenone,

et onogestrel, desogestrel, gestodene, |evonorgestrel,

nor et hi st erones, norgesti mate, norethi ndrone,

nor et hi ndrone acetate, norethynodrel, norgestimate,

norgestrel, medrogestone,
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medr oxypr ogest erone acetate, progesterone,
spi ronol act ones, epl erenone, canrenoate, canrenone,
wdi2eis5r08nieMe, MeXr enoat e, prorenoate, epostane, PCT/IB2005/000748
Mespi renone, oxprenoate, Sspirorenone, Spiroxasone,
prorenone, asoprisnil, bectrethasone di propionate,
bet anmet hasone, bet anet hasone val erate, budesoni de,
cl obet asol propionate, clobetasone butyrate, cortisone
CLATMSat e, dexanet hasone, fludrocortisone acetate,
predni sol one, predni sone, alfacalcidol, calcifediol,
calciferol and calcitriol. 3. The conpps%%ion lica havi
1. ot BONRTNGOMBOLYA FAMPrisiNger EPTPIdah BolackF o PIfAF MREREY Fidce having @
| pedfiosypiace mosreofatddast 28& Al ivdlersin the gewidajmoigggle is molecularly
COEmRSdtih @nsoResr ding to any one of clains 1 to 3,
wherein the steroidal nolecule is present in the
2. SRV@MpokBoR 284PERS & HERt edwkaBmanE ERtdige mdeculkhie selected from
C

TROS L Q\n‘ ﬁ'? gfre%lu%glot Qn égfergQﬁerQBf _@ihﬂ‘iy’l"@stlacﬁ&,_ ébnjugated
mﬁgﬁﬁ9ﬁjghésééfvent I's efﬂano ~ partial synt

et RSP A gt b PP g Ao TELEOLE, copagestre
pd@paepsalteil,(mas@fje@p,pl@m@rges@r@hﬁ)@§tp1§§§ﬁor@6¢ﬁﬂrp%§tlﬁﬁwt% norethindrone,
Sh@evirdabnanalettel rethigoduelp cergsstooatpr asberjrel Heedipggssone,
oﬁwe@')ox?[gr%§é§té/rbﬂg a6R8R| piogkitetdiepsphohviectbnes, eplerapiodal canrenoate,
ngaln%:n%ng, {Jigi(r)eﬁllggg,nlﬁ Henddiat pl’,@?g\lg%, E&%ta?@ He8bilBne, oxprenoate,

concentrati at _steroi dal ol e ' .
CpEonSciRISsy-oRe G PG PRRlT) ATt e (Propiepate
sbetamiedinserfe, se@meaihasane Malgrse pidgonidey FIRRERSR) PHY'Aater
s pebdthsanesuryratee cartisenecicetite,| deasmethgepnep flgdrogortigone acetate,
PpREBESIOh&prédiisdRE cRRICAIdON caltifaaiighosstitfens] endpagirtol.on
conprising a steroidal nolecule, the process
conprising the ste of . a) di [ ' ol ;

3. oSN EaT PR leareT b thar ar EERLY e Her SRR AERIL1e Bpbirenone
t hed/eaesiratiq ya'letdfcent rati on of that steroi dal
nol ecule in the solvent; and b) mxing the resulting

4.S ghaleh gshitionl detbraimgad asy epe aj clwintshl @b vpteceis the $teepidal molecule
h%\(ﬁrg%n@i@ﬂ@%fv!eﬁt DY fReRaflr8Rd@bnahtrhgaat 250 ni/ g;
and c) evaporating off a part of the solvent.8. The

SEt[Fg(?: gcl‘?’rﬁg%?t%gmlrag:ig&lgintggo%lneio% 8¢ Qhinds 1 W Rideih i€ solvent is ethanol;

( ol ecul e i s selec%e %ﬁon1the group
c BRSPS BYTREisria¥ es 8T 81 @ XRAFEEE &s t hereof, et hi nyl
estradi ol, conjugated estrogens, testosterone and
6.3 Eb&st hereebrepeyayion té p v denyraospopitipi AEMPrising a steroidal
eLUIQURS Ehroc L TOGPEEIRG khe gesd eidene, | evonor gestrel
Nk eL0d fhi& OGSeteJAh YESVeBE Suerdl Q419 IARM, anfount that exceed
no; eé % ndrrgtri]e acel %t' %i’on %QEheaEEYemgggl%ole&% ﬂetﬁé lsﬁ%rﬁ; and
nor gB§tPEI MR 6GET GRS e drox ﬁrggesterqge acetate,.
prbég@@t“é’rFﬁﬁ‘é?s%tﬁigr%‘rﬁ’ﬁfsélﬁr@‘iﬁ’8§9'ugél &rs ROAE IR ZAICENSAE &'
canr endmea sphcificrserfocrearepek pelgastZze0 Mrer enoat e,
epostane, nespirenone, oxprenoate, spirorenone,
7SN 5B&&A3 Ph1Che PFEPPAHIA S adtRRIE S posBies kemnplidias 8 Beeroidal
oSBT OB BBl AHBHIRG Mespelaret hasone val erat o
blé) dissolvirelé cgrlngleteelyainoa SO vre% Ia% earttaigél molecule in an amount that equals the
saturation concentration of that steroidal molecule in the solvent; and
b) mixing the resulting saturated solution of step a) with amorphous silica having a
specific surface area of at least 250 m?/g; and

c) evaporating off a part of the solvent.
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10 cl obetasone butyrate, cortisone acetate,

dexanet hasone, fludrocorti sone acetate, prednisolone,
onredrossione, al facal cidol, calcifediol, calcifecoliBang000748
calcitriol. 9. The process according to claim®6 or 7,
wherein the steroidal noled¢%le is drospirenone and/ or
estradi ol valerate. 15 10. The process according to

. amye prideessfacedraingto Glain® 6 Dy 7\Wvaereimthielstersidbvnlecyls is selected from

etrRafOlp chfstih@br SYRBRELAE edtbisEh¥esf, icElinyl @ktradiol, conjugated
VEGELARL GoOblierohd-and NG R RERSE. BfFAAIAIAlRIR BN donogestrel,
fUrt Her ?onpr|5|ng he step o e aporathg,off t.he Zq.
P ERTTe! [ toR S U eSS AE T DR B8 HR4SByn T Hendrethindrone,
pReretiiRdrare eketdtpaePretihyaerfelonerosstiedts: RY9estish Medrogestone,
13edhxpragsaceunt acabted peagsefopenspimnplactones; gpigfenone, canrenoate,
QERAREN R, dRirdRBE Shexi@nEABSpHofanodte, dpditarle, G@BPIFérdhBoxprenoate,
t&ﬁrogax@g% joRbsae, H%Fénﬁﬁ&', dBp A, BEGorRdthsdoRk Wordpibiats,
ohl. . e 0 t@norﬁ us S|bI|ca thlg P‘?%cfﬂio%t
o B tPEENa5P e, BB IRR AT oD R A Pk RUIFSOpIdes o PR LR chate,
r goketpEang| Hubg ater orIpnezpCs ek gleaIneigP el IKTPFRLiqMg acetate,
ppeesieisblong medidonendifacalcidols udleifesiil ueaddifecp! and calcitriol.
concentration. 30

The process according to claim 6 or 7, wherein the steroidal molecule is drospirenone

and/or estradiol valerate.

10. The process according to any one of claims 6 to 9, wherein the solvent is ethanol;

11.

partial synthetic triglyceride; or a vegetable oil.

The process according to claim 6, further comprising the step of evaporating off the
solvent.

12. A powdery composition obtained by the process as defined in any one of claims 6 to

11.

13. A pharmaceutical dosage form in the form of granules, a tablet, a capsule, or a pill

comprising the composition as defined in any one of claims 1 to 5 or 12.

14. Use of amorphous silica with a specific surface area greater than 250 m?/g for

inhibiting re-crystallisation of a steroidal molecule that is present in a solvent in a
supersaturated concentration.



