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| " PROCESS FOR THE PRREPARATI ON OF A STABLE
DI SPERSI ON OF SUB-M CRON PARTI CLES | N AN AQUEQUS

wOEDTAOM2Ihe present invention relates to a proRPEFSEI006/000933
the preparation of a stable dispersion of particles,
particularly sub-mcron particles in an aqueous nedi um
and to a stable dispersionlof particles in a liquid
medium More particularly the present invention

PROGESS EOR THEPRREEARATIQN OF e SpABLE PASRERSIGN @QF SUB-MICRON
di spersi on of RARTCCES N ANAQUEPWY MEPIHMor phous
substantially water-insol ubl e pharnacol ogically active
conmpound of a high concentration in an aqueous nedi um
whi ch exhi bit reduced crystallisation rate of the
substantially water insoluble active conpound.
Further, the particles exhibit substantially no )

The fresertdnvsetiongelafeyte aupensssipohaperarstiongba gefle disrersiesnl pagticles,

Ny articul ar _agueous di spersions, of ti.cles that .. .
peric e Bt iR B o BB RRe sBle diBalpahyrs e
liquid ke sk PRALAGy Ak BR&NBMPES 0P elafes 3P4 prdcdiBloR fedbephidtith of a

[1Tquid nmediumarée required for a nunber of different
dispessjiypl of patitlertemiprigihg) et mgorplaiug tubstantily wadi-gpanisle plesmafologically
pesti ci des and ot her agrochem cal s, dispersiaons_of

active e ORPOBROL 4B FPRGFBI Y O i ApAaupive FREHGY WhiFk SThiRit isdced e
| . i . fi .
Crys"%ﬁ%gnaﬁj%%f"g e g‘é‘%ﬁ“@@f‘f’% q‘gsgf“np"%%%}é '°§Jé‘€%‘ﬂ§'e}mﬁ§‘hfro‘v*‘ve particles

exhitHGURRAAG IS AHoUfkirdasd 1, sirbhib6st6rage ih @R WbleobdImbdith, in particular aqueous
bi oavail ability. The bioavailability of such conpounds

dispersiops bEpartintas thae eixhiilyit subsiantialigna pretighegrowidinesdisiteddy $¥stwahdripening.
conmpound, particularly to a sub-m cron size, because
this inproves dissolution rate and hence absorption of

Dispérls]gnscb(? g@&gﬂgater%b IS lﬁiuﬁcﬁﬁédiﬁrﬁ are )f&g.ﬁééggr r 6 GffeldR! ©

L
pronounced usi ng anot phous parti The formulation

appli®dtios iptladinegsilt giks adispérsiont biestaizpamdnthed SgratheAiiaBOdIpersions
suspension, particularly a suspension with a ‘
of bignides piccdisparsipas of Rbpenasplpgicalyratbicesmppimds drpleruiarmagesigal field

adm ni st er i ntravenous and .t hereb r ov.i di an .
R PR SN CEP O dET A0T e By PR Pyt n
1ow BbRAYBIHAPIe bl 0hv ARBRISY ﬂuéhcboﬁlﬁéﬂnd?ﬁil? B BpkAlel 8 reducing the

However,” there will denerally be a differential rate
parti€lé sigh &f3id dotnpoumd] partidvdarky 1o & sub-hiargeizefbe@asd thisli®groves dissolution
rate and hence absorption of the compound. This effect is expected to be even more pronounced

using amorphous particles.

The formulation of a pharmacologically active compound as an aqueous suspension, particularly a
suspension with a sub-micron particle size, enables the compound to be administered intravenously
and thereby providing an alternative route of administration which may increase bioavailability

compared to oral administration.

However, there will generally be a differential rate of dissolution if there is a range of particles
sizes dispersed in a medium. The differential dissolution rate has an impact on the
thermodynamical stability, the smaller particles are thermodynamically unstable relative to the

larger particles. This gives rise to a flux of material from the smaller particles to the larger
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sizes dispersed in a nedium The differentia
di ssolution rate has an inpact on the thernodynam ca
w@e@biori2es/, the smaller particles are ther nndyP@RBE2DE/§00933

unstable relative to the larger particles. This gives
rise to a flux of material fromthe smaller particles

to the largerparticles. Thé effect is that the smaller
particles dissolve in the nmedium whilst material is
deposited onto the larger particles thereby giving a

. i, ' ' . .On .uch hani for. ..
perticlgh R (R Solg: 0 s SRErHEG roni PO O ki,
depostedd¥the ERMParki A therdARvind AP ORL in ﬁ%ﬁf’cleﬁbﬁz‘%v\@ﬂe lgiﬁch mechanism

particles 1n a dispersion can result  in instability of
for pattiele glovath évigiown adQstivalg ripbona(stwild 2 Rhyt. Gheme@i ) eoioatd no3).
of particles fromthe dispersion, It is particularly
The groniortirariicles et ditrqesion.srt resplbingpsiabilitnofiheidisnsesionidgring stomge due
T R I e TR A
size it 4\ @sREsQRA\GR L bRdnbdolopiRNH a iR B 6Gnidugd Rbdalns 86kl bebdi8e a change in
compound. Furthernore, if the dispersion is to be used
particfegize isiltkelyvealfagstha bivavuilstiligtahdhencethe wfflvacyfof tHeeompound.
particles in the djspersion may render the dispersion .
Furthqymars; i H195psrgipn 1519 Be g %%él&r.avqrwmdm%atw PEhg particles
i1 th : ' 3 ] ' ' uld be
e g{s?éﬁl%{hg%}%l&r g% Idgs{l‘)%gb%ﬁ@%ﬁ%{;& @Eﬂuﬁ@s&é‘?s persion were
TheorthallB pditclS gro @ th rElRig Gfom Ofwild Sbdisewolld bd inlfMted if all the
_gossibLe to achieve a conpletely uniformparticle size
particlghip the/Eppersipm Wergithé sasreciinee slovavasan piagtics, i ispetpassible g ackieve a

rise t article grow h. ous suspensi.ons of a.
complls gl By e el By B R R e o v e o
particlecREAENt ation, for exanple by mlling. US 5,145, 684

describes wet mlling of a suspension of a sparingly
sol ubl e conpound in an aqueous nmedi um However, a
maj or di sadvantage using wet mlling is contam nation

Aquequs gippersenhefadelidgaigrialsan beprprasedygnechanicahsgmeniation, for example
oy R, P R 0 B g e ok S Brluna
an aqROHk REMSE. Alibw &18r, 8 bidfdr URSIVARL & dsBle welRilfindid BorBBRination from the
descri bes a process for the preparation of uniform
beads gserlanlthp ardcess! Bsthefmare, swdchahidal/fragnienmiiogis &as effjeienus terms of
_grecipitating liqguid into a_solution of the solid in
particlg §izg pedugtiog WhegytRPHed iR FeP-cosiHing ptaging felepel at ure and
infusion rate, thereby controlling the particle size.
US 4,997, 454 describes a simlar process in which the

US 4,806853D Aéscabds A@rdces Yorahd Srep@dton GEROSm sized particles of a solid by
infusing an aqueous precipitating liquid into a solution of the solid in an organic liquid under

contro} of temperature and infusion rate, thereby controlling the particle size.

US 4,997,454 describes a similar process in which the precipitating liquid is non-aqueous.
However, when the particles have a small but significant solubility in the precipitating medium
particle size growth is observed after the particles have been precipitated. To maintain a particular
particle size using these processes it is necessary to isolate the particles as soon as they have been
precipitated to minimise particle growth. Consequently, particles prepared according to these

processes cannot be stored in a liquid medium as a dispersion. Furthermore, for some materials the
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However, when the particles have a small but

significant solubility in the precipitating nedi um
w@asoriozi2es si ze growm h is observed after the paP€T/6E286/000933

have been precipitated. To maintain a particul ar

particle size using these processes it is necessary to

i solate the particles as scbn as they have been

precipitated to mninm se particle growh

Consequently, particles prepared according to these

rocesses cannot be_stored in.a.liqyid nmediumnas a .
rte oG A R P ey Bk PP HlRE PPl e axpes gy nemo-
particiB Wethhd duBRRAO 1S so rapid that it is not practical
to isolate 'small particles (especially nanoparticles)
fromthe suspension. US 5,100,591 descri bes a process
for preparing particles, conprising a conplex between
US 5400t ledeseribgb pigpess Hiprepaaine @attiplds, sopprisingiiciomples betwagnea water

. epar.ed by, co-preci.pitation t he subst an and
ot BB B PP SRR PO e B A fhpanco nd
hosp¥Bligh irté bk Syl NQch bl §0 i . i i
B b B e OO O gl f Rstancers
1:1 tockmswe iHaes canplexos fssed. or t he formati on of anor phous
particles by nmelting a crystalline conmpound and m xi ng
the conpound with a stabilising agent, e.g. a
|1 R ' i ' Xt ure. | er at .
US 6,2 P’g%g‘%a&{%gﬂ% %$%% frég ﬁlg 2(?%8&(%} %f%{nélrpg'g%s l}nrarétmles Qy ¥n\%lttmg a crystalline
compBMIRGE Miiziak HRRompduhe vithh isGhilikine adeBITD S ASHIEBoliSd,| QW FGsin
pto e.g. an‘%i ent t?éerrper at ure. V%%S/ 0%9@1‘19 I%es%ri bes Béksing
this mikfgrefin water hiteveted tormpétbtupsarsing bigbprdsyurabihapgnization) afits which the
of a_d{u %i ssol v%d in a water inmmscible organic
temperAFdh °“%E? 30 B BfpICHECBPT AN wat er enmul si on after
whi ch the water inmm scible organic solvent is
evaporated off. Water is then renoved, e.g. using a
WO (B05ayt0deyéribgs ME OB@stfontod sradll Sirtit1ed bRAWIES a sdBioR of H8ud dksolved
~ describes a process for producing small anorphous
in a Wkgr frpiiseible) ongapisi sekvend toyastermplafervdl-ipraitager pralsidh sfte mded thewater
mianer, .S (ﬂga ed and u'&ctedtoturbglent mxing .
iminiSEERIG ePHE SR SRR QP ol IEE™s RSB e BTLES iy Hedving
proceSdMdloBiafih jowvdeiMedi at el y spray-dried or converted into
a suspension by cooling. However, such suspensions
will exhibit particle gromh nmedi ated by Ostwal d

ri(geni ng. Furthernore, according to US 5,700,471 sonme
US 540hst ladeeaident erosrst fonpradusiizemel amgrphoys ppriisiee isvhigh dnpalline

US| .addi ti. gnal ., or.gani ol vent due t article
matexlé% 8{%%&%?1 a{?i"%tﬁf’ 1s%$§te% %nél%u Jeccie 10 turglﬁent mixing a%oee he meitlng

temperature, and the resulting melt emulsion is immediately spray-dried or converted into a

suspension by cooling. However, such suspensions will exhibit particle growth mediated by
Ostwald ripening. Furthermore, according to US 5,700,471 some substances are not amenable to
such a process without using an additional organic solvent due to particle agglomeration. One such

compound is fenofibrate.

WO 03/013472 describes a precipitation process. This is a precipitation process without the need of
water immiscible solvents for the formation of dispersions of amorphous nanoparticles. The
dispersion prepared herein exhibit little or no particle growth after precipitation mediated by

Ostwald ripening.
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conmpound is fenofibrate. WD 03/013472 describes a
precipitation process. This is a precipitation process
wowdoioe22g he need of water imm scible sol vent SPEDSE20b&000933
formati on of dispersions of anorphous nanoparti cl es.
The di spersion prepared herein exhibit little or no

particle growh after preci4itation nediated by
Gstwal d ri peni ng. W have surprisingly found that

st abl e di spersions of anorphous sub-m cron particles
may be prepared by a process-where a substantially
wat er - i nsol ubl e subst ance is nixed mﬁth a continuous

We h%%&%ﬁ%n@ Fhd (&%@B%lg' hl@ ons o el{] s su hllénkc)zir]& L cfes may be

pening, 1.€ I'n
prepaEBdX)BfWp@oc@@tvﬂiefbeéjsubﬁadt{aﬁﬁﬁﬁ& 1B§?Jﬂub@é Jugé%ﬂ&g ist®ed with a continuous
substantially water insoluble substance to mgrate
aquedun bizes¢ benmising aghmgenchinimbitingthe Ovevaldiiebing ore. “tHdinbibitdre and the
rocess accordlqﬁ to the invention is w.thout

mix "r LeapdistrradHt 1 ’c?l‘?’ufgs‘h%\%‘@%ﬁl“é]@émﬁf ifpoBFb PR RaGg to TRigrate into
I t ert
the 01 htgge[)f IZIQegil Zheclgﬁr]rlg t&er?ﬁlrug ltﬁr%%gog slagcotraf%t%zﬁh Qern(t)gn ]rS] vs){thmﬁ
precififi&ewbith ishdvaittsdud Rhe@tvbikingad Rfget ft8RE. UDI € s u b st anc e
formed when the substance is heated. The ratio of
wat er i nsol ubl e substance to inhibitor is Iess than
.10;. The m xtur s.then he ted € Vi Ci
he ity e s lE ook o Safieleiisb Coma Rt e bg ki amorphotd phase
of the s‘ﬂ‘és@elnﬁ?l'l;ﬁw&&bﬁgﬁmgsufbgﬁncé fo%lBQc[ \tvhé?l%é Qx@st%cegé HRed &b Bfio of
he m xture is cooled to anbl ent tenperature.
water'lfhwluﬁlesp’mtmmm inibigdir nie BsscthanpiiOt IS@gw B Ubhe Aigtu s thaﬂi hdagd@Sthe
havi ng a hi gh concentrati on of the substanti al

Vlcm%?féhe PRy Eﬂ?ﬂ‘té’f thglsesiratialy wafen solble sPsigaessier @%@éﬂ?%@dﬁ

ltat £33 hi h oncentrations.can
time, Bﬁerre@[lcatlxaﬂrl]e n 1as 08%18(3 g) aglgas tem e(r Cy %ipegron olbtamed comprises

sub-mi @08 PaHi6lesBving l%h(o%@&gi}étmn Ehﬁe RibQfamesl m?er-ﬂfsglﬁﬁg Substance.
according to the present invention ena%les stab

Sincedhesypedess dmaibefl iswet § piseipitdtiomprocgshigh cprettiatibessan be obtained in
especially particles having a diameter of bel ow 500

an?Wﬁwqq?sﬁgnﬁF@ﬁ%r@ﬂgﬁW”HPdH&%@H@@htrations wi t hout the

need to quickly isolate the particles fromthe liquid
medi umto reduce particle gromh and crystallisation
The pi@k®. The dispersion of sub-micron particles
obt ai nabl e by the process may be ready for use.
The prgwgrs\regordingtol thaprpdept invembonraallpscitabie dispprsivas pEeovenatickmorphous

pa:cticflers,o e%gcpaﬁy particles having a diameter of below 500 nm, to be prepared at high
concentrations without the need to quickly isolate the particles from the liquid medium to reduce
particle growth and crystallisation rate. The dispersion of sub-micron particles obtainable by the
process may be ready for use. However, optionally, the particles may be recovered from the
dispersion. Suitable methods for removing the aqueous phase are for example evaporation, spray-
drying, spray-granulation, freeze-granulation or lyophilisation. The dispersion may also be
concentrated by removing excess water from the dispersion, for example by heating the dispersion

under vacuum, reverse osmosis, dialysis, ultra-filtration or cross-flow filtration.
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di spersion. Suitable nethods for renoving the aqueous
phase are for exanple evaporation, spraydrying,
waprapgeanul ati on, freeze-granul ati on or PCT/SE2006/000933

| yophi l i sation. The dispersion may al so be

concentrated by renoving excess water fromthe

di spersi on, for exanple bySheating the dispersion

under vacuum reverse osnosis, dialysis,

ultra-filtration or cross-flow filtration.According to

ne aspect of the present invention there is provided
Accorgmé FoE Eepi tl}er?éesg‘fté‘b"ﬁf‘%‘init ° ‘SPmé(ldseé&lB’f %&°d ?%f (s R FRgfption of a
sableQep T PR R A B TR RLE RO S PR, e proces
compBde€ds follbyving@eRs:Ni Ng a) an enul si on conprising a

conti nuous aqueous phase; an inhibitor; a stabiliser;
1) complpinipg b) a substantially water-insol ubl e substance in

the crystalline state; and 2) increasing the

2) 20 SAWSIPR FOMRISHE the mixture to the vicinity of the
el b RGub R IRGOAL ase;Of the substantially

wat er - i nsol ubl e substance. The m xture may t hen,

durmh imdyibitbep 2) be kept at this tenperature until the

substantially water insoluble substance in crystalline

st as@bifigitim i s nelted and thus transferred into

anor phous state. The tenperature is then | owered, for

exanple, to anbient tenperature, and the dispersion of

b) a sERRARNG WateBhRo1TbI6 ERtaR@ ih e lcBStallie GRadnaed. For
substances with nelting points above 100 0C, the

2) incpronEbs teinperpiard ditiepdix tmadie thepriasityunt ¢he meeligng wspagua ofithgh
pressure reactor, due to the boiling point of the

Sm”“ﬁaﬂ@&ﬁ?ﬂﬁ?HWBﬁﬁmfﬁ@°$articles, i.e. the "sub-nicron
The @ik 'rrﬁily @n, du%ﬁ% ?t%:;g %gbetﬁé tta@gl'sqﬁﬁeékgaq%:g glrl]trﬂlilge %Br]é{g?%irhp Qater

ave a nmeah pa Sl ze
insoluBkatadcd i8 55/stallial sthte M¥n 10 mekeiHHd tHig Brads fdii¥l Ato AUEBhIE State.
than 500 nm It is especially preferred that the
The tqypetaiued ie ghen tpweiesl, Bir sxeaipdd, trpntbianttemperstire, pad the disgersomef
f from

amorp%ous sub-micron particles is obtained.

with

For substances with melting points above 100 °C, the process is performed under pressure, e.g.

using a high pressure reactor, due to the boiling point of the aqueous medium.

The particles, i.e. the “sub-micron particles”, obtained by the method of the invention have a mean
particle size of less than 10 pm, for example less than 5 pm, or less than 1 pm or even less than 500
nm. It is especially preferred that the particles in the dispersion have a mean particle size of from
10 to 500 nm, for example from 50 to 300 nm, or from 100 to 200 nm. The mean size of the
particles may be measured using conventional techniques, for example by dynamic light scattering,

to obtain the intensity averaged particle size.

Amorphous particles will eventually revert to a thermodynamically more stable crystalline form
upon storage as an aqueous dispersion. The time required for such particles to crystallise is

dependent upon the components of the particles and the dispersion of the pharmaceutically active
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10 to 500 nm for exanple from50 to 300 nm or from
100 to 200 nm The nean size of the particles may be
wore@seeas usi ng conventional techniques, for eREIPE®0E§00933
dynami c light scattering, to obtain the intensity
averaged particle size. Anorphous particles wl|
eventually revert to a thenodynanmically nore stable
crystalline formupon storage as an aqueous
di spersion. The tine required for such particles to
crystallise i s dependent the components of th
comp{igtian gk Vi PO PR o] BIRIGY Ol TR RRevaLy dbgh e aTlisetion
will a@gtrésﬂl@ ﬁ%mﬁ%oﬁtﬂdeléﬂégr lﬂ{)/ly %{}&%@ c s£a?§¥\fgpgrﬁ I?SS %tgns%nable for
phammédtlcﬂlasmmﬁmﬁﬂnt antl Ehefp afetalsé lpeong kOWkiment i dnoihgelsh@o fThe
| arger crystalline particles is unsuitable for
convepy qfaltccamarghals |lisenge &t qrrgﬁtallm sabrthngdiesycrgstad medl@gopangipzowth is
0 romthe er.si on. The conver n of
senery T Fr R Pl o itect Y wapint AECGBGP Bl sopocile
amorphoYSdrilg/ n'i}Hlﬁjco? ?}Is{e% AP gﬁﬂ}‘ béssﬂﬁﬂ}e{o%ﬁﬁén&' cgsjca? Hdieation but
to con However, accordin e presen
also airerineet ctrjmal gﬂﬂmoiaet '@h%e mdvanthgels ereaﬁmtrﬁh oyiBaviliglgrhtio of water-
i nhi bitor systens, enables not only a possibility to
msolwb}?fsrlh%aﬁe%toevly@foa pelavidPd 4v{%Onfop Eﬁanmi/ 51, 8t 2:é fwsad
crystal growmh rate. These advantages are obtai ned by
having a ratio of waterinsol uble substance to
The siiHnidadd QfpeRBIN@Baiked By (hWhMbess bPihe SXaMHRh & shible, b%hlgh We mean
(ww) . The sub-micron dispersion obtained by 1
that ﬁprpe@ebs inghe dlb[@rsuqm\ﬁsmblt onugesl os bubisfartiallp vio pariicih gmwtlmaahated by
0 %¢ t he part cleﬁ_ln t he dj spersion exhibit reduced
Stwai} DRGRHE ST S IR the PHEFIPS F ke ?lawhowsfémn&sgaaasy'rhe amorphous
' | I ticl
R T L R R e B S b T S
stable@ix thie icanih @ oS RGNAL iBHP srhaPhdudkiade MAnLd 66%51@&561@ b Qﬂle ie. the
and the sub-mcron dispersion can be stable int
crystafgaiifnyrgie 6An beandiiced igpifianthhe anor phous state durin g a
considerable long tine, i.e. the crystallization rate
can be reduced significantly. By the term "reduced or
By thStRs #RBIdeabd s)ﬁbﬂé?ltlgﬁ)y R c%fsltdl 6r9 '} Eaﬁ‘lt Hé ra{erq?fc §ization in
rate of crystallizdation in g
the obthiidensiphoss dipersipaiic edubsd btyhl&b 11$8 Gf ﬂhglﬂ:r l’iihiﬂitﬁf/drug ratio compared
inhibitor/drug ratio conpared to particles prepared
to Parﬁ‘%‘i’sdﬁepéfqdmg 2 oyHer @mbé?f?‘g\%@tlﬁ atio. By the term
"reduced particle gromh" is neant that the rate of
particle growth nediated by Ostwald ripening is
By thd t?ﬂﬂ Gl@_&hcﬁ@gﬁﬁét 1€ Q’otvfh M&dn@ih@ﬁh@fa% b&dc bl hRthedintea bpe
of an i nhi bi
Ostwald ripening is reduced compared to partlcles prepared without the use of an inhibitor. By the

term “substantially no particle growth” is meant that the mean size of the particles in the aqueous
medium does not increase by more than 10 %, for example not more than 5 %, over a period of 1
hour at ambient temperature after the formation according to the present process. Preferably the

particles exhibit substantially no particle growth.

The presence of the inhibitor together with the water-insoluble substance significantly reduces or

eliminates particle growth mediated by Ostwald ripening, as hereinbefore described.
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term"substantially no particle growh" is meant that
the nmean size of the particles in the aqueous nedi um
welo®g/0zae8 i ncrease by nore than 10 % for exanpdESEROD6/000933
nore than 5 % over a period of 1 hour at amnbient
tenperature after the formation according to the
present process. Preferabl¥ the particles exhibit
substantially no particle gromh. The presence of the
i nhi bi tor together with the water-insoluble substance

whon P By e G5 Dl SRR a5
mcrea&ﬂ%g Eésleﬁ%d% Eb 5)”}?%1%?]’80%5%6 %@aﬁtﬁﬁy%ﬁ? r@&hﬁl@kdbgtance is
wat er -1 nsol u ["e "su nce 1s m xed e tenperature
transpbifeditd tHe @B dorBisit@ 3oy inhibiorashisi £Quizds ek the Mook esdpletely
the substantially water-insol uble substance is
miscibiq witls the preapheus rhase oftha s siwiingy waferdnsphible swiabie: or
which requires that the inhibitor is conpletely
m scible with the anorphous phase of the substantially
To actBe®lle ﬁntrﬁ?&)]e&' Rh1i5 PBL AAGBhoul QiR perit RSl d%ém&%atenal is
stability of the  anor phous subm cron particles al
transfectey 4 the hinwphovatserel Bllis is petforannd b incedsibothe temmnmmmhete@ 2) to the
state. This is performed by increasing the tenperature
vicinity qf the apslting tergperaiie of the fmbftg»nﬁa%ly VR HEP IR R Rbelarss foneRFpBle
st antjall ¥ ol t 0
suttabl% to }1@ %er cgfgrl ieO tbo gl!‘@tgﬁ%%k&ﬁu?}é O$ ¢ %?sd%rﬂtfn% po 9 ort+ 10°C

of its rﬁatuﬁ% gsrgntp@m 3C &¥tits mehind ot 1 &:Se R Adt AYCcHRLINAe mﬁténal i0
its nelting point, or 5 Cof its nelting point.

transfdrred cis emoipheus nigte tzd emeinipg caktalline materielhayl act & seeds for
transferred i nto anor phous state the remaining
crystallisgfiofa| | ne material may act as seeds for
crystallisation. The process according to the present
i nventi on enabl es stabl e dispersions of very snall
The pRstebs abestding 3P theipaddeyt Bubimticbremabearstaitd dispersionbef very small
repared at high concentration wi thout the need to.
particégi esdegiajly evlaﬂiermrp@rtp:éaSt achecrrepaie at ighl qogoerdratied witheut the
0 _preven [ h.,. Wth "high concentration
need |ogufig Shlas eipafinbarr 1 nigfesmeg dndp pfvestParide Bt
With GRACEREERHARR" BheldiRemttbshatid Ald 30 WBbFweidhee! HBlida
stances in the dispersion of the invention,

concwmaﬂtm of the slibstaritf)ly @ateninsdhublé dnbstamicgditn théxsi@)arstbn of the
bef ore, the anprphous particles may exhibit

mven&t?ry&raﬁnar@é& $.or9: 15,20 arire ‘amyipridtisAs spirkheiere.dhg nqrphous

parttclp Fy e:;thgbtt C StatlﬁESfll‘[l(}nﬁ)eé tg? 1{(151% osufs %Ebrs agl%efs 15\%}1 ﬂo 2R It]odmed pay be
transfé&'b@rﬁ‘&%fﬁtﬁﬁﬂo%s state to crystalline state, a process which is due to thermodynamic
rules. However, the rate of this thermodynamically determined process may be lowered by
decreasing the ratio of water-insoluble substance to inhibitor being below 10:1 (w/w), for example
9:1, 8:1,7:1, 6:1, 5:1, 4:1, 3:1, 2:1, or 1:1 (w/w). By decreasing this ratio, the bulk concentration,
i.e. the amorphous solubility, in the dispersion of amorphous submicron particles can be lowered.
The amorphous solubility in, for example, water may be determined by measuring static light
scattering as a function of dilution of the amorphous suspension of the water-insoluble substance
by adding small volumes of the amorphous dispersion of water-insoluble substance successively to

a fluorescence cuvette containing water to give the desired concentrations. The optimal ratio is

depending upon the water-insoluble substance and the inhibitor or inhibitor/co-inhibitor selected.
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rul es. However, the rate of this thernodynamcally
determ ned process nay be | owered by decreasing the
WO 2007021288 wat er - i nsol ubl e substance to i nhi bi t BCT/REI0NE000933
bel ow 10:1 (wWw), for exanple 9:1, 8:1, 7:1, 6:1, 5:1,
4:1, 3:1, 2:1, or 1:1 (ww). By decreasing this ratio,
the bul k concentration, i.%. the anorphous solubility,
in the dispersion of anorphous subm cron particles can
be | owered. The anorphous solubility in, for exanple,
wat er may be determ ned by nmeasuring static |ight
scattering as a function of dilution of the anorphous
The inxzelflmalﬁxi? Q\sslogqg)rgxﬁgés J&gg%e}q%%hga%agﬁge{ﬁ §P { |§ g%xge?szzlte%gecogofta%{ad %ge%l Wi the
conceth@HQT of ISP h & 1SS ARNCE VSRS GRS SR PartiBesBSuch particles are
fl uorescence cuvette containing water to give Fhe
obtainetiis itheguesed pomngsraa the dersatiobhe papitehecondatzitothe preshapimmehiting is
_ upon the watey-insql uble substance and the inhibitor
indepegyfent HiGioH1 o AL B BN G P AGEGEOPES | nvent i on al S0
provi des a process where particles of the sane size
are obtai ned even when the concentration of the
The witatiggolibhss@bithice substance vari es between the
particles. Such particles are obtained in the present
In onegmbedizent 9§ the firvehignmathe owsiof ispaiked witlethe patidedifmgter-nsolhile

R R N L Pt
of 1unYeit86vel £55 b Eoetblati 3R d 500 RA%: BAREd] MERLnPioot

Invention, the emulsion is mxed wth the particles of
wat er - i nsol ubl e substance which being initially in a
crgstalline state. These crystalline particles may be
In one grubegigpentjthecrystallinerprgicle pigvater-insglublesubatange #e fiygbprisparedana
sus and. 500 nnworhbetmpenll npland 200 _mm %q.one .
penSiofl idan agucous p eas%rog é(ing} Y cou eamrl)n%ctnle of mgre osFa 1lisers, optionally the
stabilidRba8Y albd§0h Uk BinStHRSHARGR: Rht6r-hiskidle sPRERAr €d as a
suspensi on in an aqueous phase, optionally containing
The aquem@is phaserpwe catsabof waer @ of wigtin ionaktine of hee etrnadse Whtsemniseibly
also be in conbination with other water-m scible
organig §9iXEa¥t s. The aqueous phase may consist of water, or
of water in mxture of one or nore water m scible
organi c solvents. As will be understood, the selection
As wilDbe WEStood]iSGeIzbiRonQIf §aRi-FiissiBle\vegthicWolveniia1 86 B&yRaR At upon the
upon the nature of the substantially water-insoluble
nature 9fiths subsieatiallExatnpiicsoluble suhgehceweramplasiof sich lvates-oliseiht wlvents

mcludi%?v%tlghlﬂzg.}%?i Ea%[o%(g'y o(r: igﬁ%%gﬁgllfle%%?@gﬁp%lgg In-ep)é(ﬁ?pgg %}g?hgf Eslggrggjlzl ‘alcohol,

tert-butyl alcohol, ethylene glycol; dimethylsulfoxide, a water-miscible ether, for example

tetrahydrofuran, a water-miscible nitrile, for example, acetonitrile; a water-miscible ketone, for
example acetone or methyl ethyl ketone; an amide, for example dimethylacetamide,
dimethylformamide, or a mixture of two or more of the above mentioned water-miscible organic
solvents. Preferred water-miscible organic solvents are ethanol, dimethylsulfoxide,

dimethylacetamide.

In one embodiment, the water insoluble substance is added to the emulsion in an amorphous form.
The water-insoluble substance in amorphous form may be obtained, for example, by spray-drying,

spray-freezing, freeze-drying or spray-granulation. This list of methods for drying is non-
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tert-butyl alcohol, ethylene glycol;
di net hyl sul foxi de, a water-m scible ether, for exanple
W eqorabmeels of uran, a water-mscible nitrile, foPCI/SE2006/000933
exanpl e, acetonitrile; a water-m scible ketone, for
exanpl e acetone or nethyl ethyl ketone; an am de, for
exanpl e di net hyl acet am de, 9 di net hyl f or mam de, or a
m xture of two or nore of the above mentioned
wat er - m sci bl e organi ¢ sol vents. Preferred
wat er-m sci bl e organi ¢ sol vents are ethano
exhauwwﬁgpﬁlg,qr@aqef B% P9esss a5 tﬁ%t"ﬁ?}hﬁé 5t 2seisHigable fpr %@fgphous substances not
he wat er i nsol ubl e substance is added to
mMﬂﬂﬁgg gh%ﬁsron in an anor phous form The water-insol uble
substance i n anorphous form nmay be obtained, for
exanpl e, by spray-drying, spray-freezing,
The substewizy wrtyi-meplupie Sipstance gy maefadably iaenbstahially watgtinsofuble organic
met hods for rying. is nonexhaustive. Furthernore, the
substarﬂﬁeo By s subgpntially watet inpqlyliey 15 meapt & éu@@pqeébqt dag sg}ublhty In water at
° I
25°C o T P R O R IOED 1P b P A e e Y B D e DB g
preferably a substantlally wat er - i nsol ubl e organic

substance. By "substantially water insoluble" is neant
The greatestpf§chenc@stvild riperars inbibigion bsi or0§erqu whet ére saltstad&OI@s eflubility in

water 4333013 %&%@Eg e qégfa%ﬁ%r%h%mL q@asr%%%nn%rar éé?luehty fn
the rangs Bﬂ%ﬁio 'f)bﬂf‘gﬂhlr’cg 0 'SH@’rpﬂ Fok 8BindpR 205 @ 65’ r%mm%rlﬁ : e t han

Substance has solubrlity in ter
0.05mg/ M. In a preferred enbodlnent t he substance has
a solubility in the range of fromO0.005nmg/mM to

The Soé'}lbér‘ﬁg phhe supgpnce iethp Pristelipgtee @smjrrrwawb@ FaPsgsiHg 2 The

conven%lonald l?etchmq&/e %foBet:xgﬁmgag% sfa(%ngth? ur%log hg r}ei)ﬁ{a?%lr}l%pr%pasrédagyeaddin g

an exc&@ GRBIA U the E&Eta&?émht%r 2t35%8dnd b WHlg 8RIsbilid o Qamfﬂngte for 48
substance is prepared by addi ng an excess anount

hours. Eheessiwbidt ancamoval hyatesirifignti @60 Glteatidn ahd thekdsngerdttaton of the
solution to equilibrate for 48 hours. Excess solids

substangedn Walgiy éﬁerH‘}neé &g ﬁrlfﬁbbﬂépr%?ﬁabwcmqu@ seghias HPRAd t he
concentration of the substance in water is determ ned
by a suitable anal ytical technique such as HPLC. By

By thelilM@nidhy £ Plot @8 for Bro@i@EE:S-rhion PirAElUEE RSP » BBl ikily water-
particles conprising a substantially waterinsol uble

insolulye bstanre datiowd mgltiag panttdf g tiP0RE mrﬁroulpect Eomamﬁ)l@thes

substafigy i sl RO o TeTEd e BT St<Guts 2elgeno °C, or
below 390, &sh Relsgwr 200 0C, or

The process according to the present invention may be used to prepare stable aqueous dispersions
of a wide range of substantially water-insoluble substances. Suitable substances include but are not
limited to pigments, pesticides, herbicides, fungicides, industrial biocides, cosmetics,
pharmacologically active compounds and pharmacologically inert substances such as

pharmaceutically acceptable carriers and diluents.

In a preferred embodiment the substantially water-insoluble substance is a substantially water-

insoluble pharmacologically active substance. Numerous classes of pharmacologically active
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bel ow 175C, such as 1500C. The process according to

the present invention may be used to prepare stable
waeuenzr2gli spersi ons of a wide range of subst antT/a£4096/000933

wat er - i nsol ubl e substances. Suitabl e substances

include but are not |imted to pignents, pesticides,

her bi ci des, fungicides, intstrial biocides,

cosnetics, pharmacol ogically active conpounds and

phar macol ogi cal ly inert substances such as

comp G S W e SR B e S b B Bose
I
M o
glucocdkt¥BSt Rl @E@Sﬁ&ﬁ armtlnﬂmmﬁa@cgmugb&aédsmoaﬁ; ﬂove&ﬁmw&&Smde)
are suitable for use in the present invention
antlhwmhum aggntb (for exemplk feledinite erprazasin) beta-blarkeys (for example pindolol

or prolmua r ) I ns Ja bclan%g ?gefn I( X e)gagl;pé?a %p(g{{w%}é)f ornc%agqu%s antithrombotics,
antlﬁl%ap&%ﬁ@ (ot GASbE ﬂéegﬁlh(lﬁ)s RERLA zlg),(nté?l Qﬁtﬁmétﬂg |aﬁt’%§@t‘éﬂ£ﬂégents (for

ucocorti costeroids, for exarrpl e budesoni d

exampaampxbﬁaemihg astipegchatipeipests, (ahdepexanp) seddtie b ehapstineic anti-
prazosi n), beta-bl ockers (for exanple pindolol or

mﬁlﬁéﬁ?f @gvats @W“dlh@mﬁobﬁldé é@rﬁh%tr%ﬁgéw gf qaptacrmtgsaawf@ammy

te agul i t-hr.o
dlsease |>]Folr F}ﬁaﬁngpaef o%lggm%%s dazs]grg?e% a5 g\ﬂ%ﬁi@éﬁg Qg %néi S heF? 1)nﬁarhmatory
compcﬁﬁ@id Ydr%ﬁém@@@mp&fer? NokiRis@bnires, hoRiinbd@S Rhirhgk 1BGQR0SE),
(for exanpl e ciprofloxacin), antlpsychotlc agents,
immugmiddifesoy, es®atnicsptive egtatsi ihs §u1maa®sildyemn@s$e agpirtgle substantially
i nfl anmat ory agents %lncludln conpounds for the
water-{isglublaspiistagte oy 3 seripdica of YT R TSR THEEBPSFS di seases,
for exanpl e conpounds described in W09/ 55706 and
ot her anti-inflanmmatory conmpounds, for exanple
The erlk@kigpr of en), anti hi stam nes, hornones (for exanple
testosterone), imunonodifiers, or contraceptive
The eragjsint of thi hreseptipvintiorcis apayuisionpenpEsing as:ion@ﬂueus aqueous phase and

subst ant.i al r.-insol ubl e sub tance_ or
an ol B L B 0 o SR B RO SR LeT b Gortipps aqueons phase
an oﬂ-%%t%f Qﬂulgli_&? Wﬁ@ﬂl v§‘a!té? Nor Watdr ﬂ?acﬁ{ﬁx%rvl\tﬂh' arWa%}tﬂngcﬁblE §ol@éﬁt is used
sl on conprising a continuous agueous phase and
in the Giokcesd BEDANIRAD Helifvehittra, dyerhtidon unipbikiug the ihhilitor !Mf&ﬁned. The
water i s chosen as the continuous aqueous phase, an
emulsighis nrpiliatvester epision ohe epRbiPDVRA @lse corpphsa et gpmponents as
dﬁhm?%qyxture wWth a water-m scible solvent, is used in
& ﬁ?ocess according to the invention, an enul sion
conprising the inhibitor is forned. The

The emulsion is produced by conventional methods, for example, the inhibitor, a stabilizer and
water forms a mixture before it is then homogenised. The homogenisation is performed, for

instance, by sonication or high-pressure homogenisation.

Preferably, the process of the invention is an aqueous based process wherein the continuous
aqueous consists of water. However, also other options for the continuous aqueous phase are
possible, for example, water mixed with a water-miscible solvent. The water miscible solvent may
be chosen from the list above or mixture thereof. Further, other options for the aqueous phase may

be mixtures of water and low molecular sugars. Such components are added in order to promote the
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emul sion is an oil-in-water enulsion. The enul sion may
al so conprise further conponents as defined bel ow. The
wepwrsees i s produced by conventional mnet hods, PEDSE2006/000933

exanple, the inhibitor, a stabilizer and water forns a

m xture before it is then honogeni sed. The

honogeni sation is performed, for instance, by

soni cati on or high-pressure honbgeni sati on.

Preferably, the process of the invention is an aqueous

rocess wherein tpe conti nuqu pﬁggous consi sts

base
convergpn G b PR RS PPt B8 Y2 o pE P MEPfiFatopeepray-drying or
spray- g}%ﬂ}mtmwéfeﬁme%a lptasaca @or@ﬁe r&@?&éﬁcgdor n Eo%e @6&% &he use of

ter mxed with a water-m v he wat er

water 1ma1$ ﬁnﬂmlxﬁnt&@iev,eﬁf‘dm amghvirenrenes Setsget e Ah@ltdrlbsied phedeis@lso
m xture thereof. Further, other options for the
advantagpqusasdrapls ergaris stheenkinthe negisles panss avpidadid | ow
nol ecul ar sugars. Such conponents are added in order
to pronote theconversion of the anorphous suspension

The stib@iske dry state e.g. by lyophilisation, spray-drying

or spray-granul ation. Preferably, water is used for
The emxﬁs‘orpalmwrims @bleght i stabilisévevhichveemehiaggregdtion oS ke ehulsion

is an inportant aspect from an environnental
dmplesﬁe‘f@ﬁ@@%ar vay ﬂs& 2RREPEPUSPARslys PR iocagarepye i) thpfinal dispersion unless a
eous as traces of organic solvent in the

Swmhég%? %gs can be avoided. 5 The stabiliser The

enuIS|on al so conprises at | east one stabiliser which

prevent aggregation of the enulsion droplets. In a
Stabiliggrsdutaie m%emh@eﬁmmﬁmuﬁe mrelgafmnes disparefonsarayel lagan ¢ those

R e R %t%f'gss&aww.ba igh
cation:PBF AdiCibfc AOUIEABREAR o] SAAER RS RSl o ict 0

hose s art. Sultab sta | Séer ude

dlspersdhis foe esaiiilsSa PotghisUyieida@mataSpolywiiy Bl ofElyor b eelRilds® ﬂérﬁ/atlve for
cationic or non-ionic) or a conbination thereof.

exampghyﬂr@zsmowhgﬁbﬁ%lhﬂ@% hyélrovm ethylgelBosenethyleyddixs byl selivlose or

carboxgjgletg}gf( cg@gﬁeo §8Q%L rq\{xé;)n C.S a{c[t ogrmq?uéie @Qgh%ded@/lls&g}lm%gtgso Qlﬁphates
or carﬂgeﬁﬁtgg( YihQp X@ﬂﬁélﬂ&tal‘éﬂyk éﬂd%?ﬁ su Plydﬁﬁtg)&y sﬁé}m’el for example, sodium

| ul'ose, ethyl hydroxyet hyl ['ul ose o
dodecyl sulphate. Suitable cationic surfactants 1nclude quaternary ammonium compounds and fatty
amines. Suitable non-ionic surfactants include, monoesters of sorbitan which may or may not
contain a polyoxyethylene residue, ethers formed between fatty alcohols and polyoxyethylene
glycols, polyoxyethylene-polypropylene glycols, an ethoxylated castor oil (for example Cremophor
EL), ethoxylated hydrogenated castor oil, ethoxylated 120H-stearic acid (for example Solutol
HS15), phospholipids, forlexample phospholipids substituted by chains of polyethylene
glycols(PEG). Examples are DPPE-PEG (dipalmitoy! phosphatidylethanolamine substituted with
PEG2000 or PEG5000 or DSPE-PEGS5000 (distearoyl phosphatidylethanolamine substituted by
PEGS5000). The stabiliser present in the aqueous phase may be a single stabiliser or a mixture of
two or more stabilisers. In a preferred embodiment the aqueous phase contains a polymeric
dispersant and a surfactant (preferably an anionic surfactant), for example a polyvinylpyrrolidone

and sodium dodecyl sulphate. When the substantially water-insoluble material is a
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car boxymet hyl cel lul ose. Suitable anionic surfactants
i ncl ude al kyl and aryl sul phonates, sul phates or
w@ aropoxebat es, such as an al kali netal al kyl apdI/aE3b6/000933
sul phonate or sul phate, for exanple, sodium dodecyl
sul phate. Suitable cationic surfactants include
quat er nary anmmoni um conpoudds and fatty am nes.
Sui t abl e non-ionic surfactants include, nonoesters of
sorbitan which may or may not 20 contain a
pham%?«la}%/ﬂ(i%(ﬂ){]g ta‘g{yg%%pé}gl;;}tg? %’gfeg‘%cgt%étﬁ?,{%{b ’lsgr ggtp arr%gce];t?gah;/
Yoxyst hyl ene- pol ypropyl ene glycols, an ethoxyl ated
mmq@%%tor %%I (for exanple Crenophor EL), ethoxylated
hydr ogenated castor oil, ethoxylated 1204 stearic acid
(for exanple Sol utol HS15), phospholipids, for exanple
GeneqgHpthe hiepys mhgseswib spitain oo 031 te heorhy Welghp dbryeatrhple @Akto 5% by

. .gl ycol s( PEG) . | es .are PE: PEG (d{ palnnj i oyl.
weighSAREY T AN o) B S SHFSpcly G- B D ebkeisth
Sumﬂg%:PEGBOOO or DSPE- PEGG000 (di stearoyl

phosphati dyl et hanol am ne substituted by PEGS000). The

stabiliser present in the aqueous phase nmay be a

single stabiliser or a mxture of two or nore
Theinhibitor |  sers. In a preferred enbodi ment the aqueous

.. ghase cont ains .a pol r.ic. di spersant and a surfactant
s PR Fe R30S Rl B R BRI sl "yl o o
- RN P RLASARNSs ansasaly MRIdsecylesul phate. Wien
the substantially water-insoluble material is

- thphbibiacolesgblubleliy watet tharethe oipigntiatly wiater-snsplnsie eubsiegbe; and
that the stabiliser_is a harnaceuticall%_acceptable
- thginkipitegis CO&W%%HW*@%‘@%‘E%@B%%‘H Rlgse Gf fp subsiantiglly water-

. 10% by weight, for exanple 0.01 to 5% by
%%@%%8?&%?é'erably fromO0.05 to 3% by wei ght and

especially fromO0.1 to 2% by wei ght of stabiliser. The
i nhi bitor Suitable for the present invention, the
1t is off rhgolgirtce forfthd tfredest invratigrothitdly inlgbitor affhding flsivigild pening isa

that_ i bst anti al ' | i Cot
compfey BBl Th PSRBT G RhEPAD UIAAT: (Rausabity inay b

' .ar - [ t . .
s SHOSA 37 S 0 i BSOSy R0 B IR an 2.5 o
prefedbiR § @esOthat b earsdhbst@fite fall hyscibilitebdtwedl dnabm@rhuisdnddd an
Ostwald ripening inhibitor.

The inhibitor is a compound that is less soluble in water than the substantially water-insoluble
substance present in the first solution. Preferably, the inhibitor is a hydrophobic organic compound.
The inhibitor suitable for the process of the invention have an influence of the particle growth

mediated by Ostwald ripening, as described in WO 03/013472.

Suitable inhibitors have water solubility at 25 °C of less than 0.1mg/], more preferably less than
0.01 mg/l. In an embodiment of the invention the solubility of the inhibitor in water at 25°C is less

than 0.05pg/ml, for example from 0.1ng/ml to 0.05pg/ml.
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It is of inportance for the present invention that the
inhibitor affecting Ostwald ripening is conpletely
wore@chpi2es wi t h t he anor phous drug. As in WO 03POI/SEZNRG/000933
the irascibility nmay be characterised by the
Bragg-WIlians interaction paraneter c. A value of c
being less than 2.5, norelgreferable c less than 2 can
characterize full mscibility between an anor phous
drug and an Ostwald ripening inhibitor. The inhibitor

1o on iR BT B y SRt v e B o el otse R 200 B

examplf 1dsStha ﬁibOUt {PhothbF GheainY of tﬁglﬁvénﬂgﬂ ﬁlb §bitbShaR a molecular
hygrop ic organi c conmpound. The 1 nhibitor suitable

weight bDlesstthd 100Q @32 ample ldaethbm&tN Foosxamak pthamhibitbd maﬂmee mf
the particle growh nedi ated by Ostwal d ripening,
molecudps sieiehya theirpnenot H3n@81r72200.guferaly & moksenlpi Yaely nh%w eange of

rom 4P b0 el My Mon Bo0T 5% 17" ' an embodrment of

the invention the solubility of the inhibitor in water
at 250C is less than 0.05ng/ M, for exanple from
Particuldr, |smigpblel intilpitods i08ndy el inhibita sel entdaldfchinnadastesdf) td (v@) described below,
i nventign the inhibitor has a nol ecul ar wei ght of |ess
or a coppigptioph Vo ‘Fé‘?‘or%%ﬁtﬂh@“l"@ss than 1000. |n anot her

i) a rﬁ&%e gfll,l_l a?rgmorg Freﬁé?go O¥) %\Qﬁ % S)‘cgﬂ Ji} % 646%'%1? oé;u?traéﬁ))(lg ﬁa%tpf%cxlds include

mediurh Bigdh ﬁ@ﬁamcﬁ%memmgmom 8 tohe, malla ipRifdrayly ey Sh@ Y@ cadbon atoms or
nmol ecul ar weight in the range of from 200 to 2000,

long chpingfhtor agisls pordaintog mote then Wedathen aiomsxfhleexamnlg drouf 14tp @hrrarben

to 1000, f f 0 t0.,600. Part I
i T Y S R T
ora rmgu?eso? @&m(dezi aﬁﬁn(séﬁn)ateg GSifd. "ﬁl%%tﬁ/ea%ﬁ%ay%hgﬁxaﬁy E%Llltﬁﬁgl?e%? more

two or nmore such inhibitors

hydrox&]‘@iﬁ@s,ﬁbﬁfx@mﬂb krigholictacid: ghy gletdride may bapkpirédbyaes tknown
Suitable fatty acids include nmediumchain fatty acids

technicues fog iexinile, PYGHYISE glycerol withpms opmaredorgisi yleﬂmrﬁhsintf@ma@ids

on,at.ons  Or. chain fatty, aci.ds i.nin
Ina prfd SpUUSPR N AbBRE 1 Bihas Sttt I B i e
glycer(ﬁmmmfe%f Ring be bRl b, ittt £ LR DBk ROPBratty: eﬂ:@is
fatty acid may beé saturated, unsaturated or a m xture
may beofbtadiat! by attexdticnicbn mmaLp'radwt* facexisiple Froen 4 sdtdryl clcuch asgyim
optionally contain gne or nore hydroxyl groups, for
oil. Faé& arith Ftpqied fr el Oée%tam?wgoawfys@rﬁOd%S%%yy Fisizht dasapoispcid

and frog‘YZOvsfg 55%‘%9 %ht of octanoic acid. The use of a mixture of fatty acids to esterify

glycerol gives a mixture of glycerides containing a mixture of different acyl chain lengths. Long
and medium chain triglycerides are commercially available. For example, a preferred medium
chain triglyceride (MCT) containing acyl groups with 8 to 12, more preferably 8 to 10 carbon
atoms is prepared by esterification of glycerol with fatty acids extracted from palm oil, giving a
mixture of triglycerides containing acyl groups with 8 to 12, more preferably 8 to 10 carbon atoms.
This MCT is commercially available as Miglyol 812N (Sasol, Germany). Other commercially
available MCT’s include Miglyol 810 and Miglyol 818 (Sasol, Germany). A further suitable
medium chain triglyceride is trilaurine (glycerol trilaurate). Commercially available long chain

trigylcerides include soya bean oil, sesame oil, sunflower oil, castor oil or rape-seed oil.
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techni ques, for exanple, esterifying glycerol with one

or nore long or nediumchain fatty acids. In a
w@e@eeresl enbodi ment the inhibitor is a m xtuP€r/8E2006/000933

triglycerides obtainable by esterifying glycerol wth

a mxture of long or, preferably, nediumchain fatty

acids. Mxtures of fatty aéids may be obtained by

extraction fromnatural products, for exanple froma

natural oil such as palntoil Fatty acids extracted

almoil co to b .
Mono 3 Sihectiey £ SRR TR PR B SOoR By e eieble oy
acid, or%kﬁe%f%at@%qs En&eteley tﬁé mendﬂaeﬁ ML Q%/&Edés%éyybe%gﬂagﬁedtaﬂd
esterify glycerol gives a mxture of glycerid
purified@iigabivengonal taihxiquese foofexadinflé By embetida Ylomchaidtioh englirhs .
Long and nmedi um chain triglycerides are comercially
following esferifipation. When eranprelycoriie jyusedit isauefprably @ hangteapip mono

|de tainin
styceridy o e ol S Ry B0 D oL i a o e
Cmnmngélgggg&t&&ﬁ@tlon of glycerol with fatty acids
extracted frompalmoil, giving a mixture of
triglycerides containing acyl groups mnth 8 to 12

nmore preferably 8 to. 10 carbon atons,
(i) afy TBPner PW%%%%Q [5-EsterOf Rlglogigl %rffmbkyeae 6401 s an aliphate

diol Whﬁl&tﬁ% )s%ttirgeg §{i R Ofﬂog%}ﬁf% aa%li 10 %re ﬁ'y&]n-glv%ch %&5 'ﬂg § straight

chain of brahdhed il didbMerdmeietiBlyahading i & cgt MRRk idthe wihﬁ:h may be a straight
trilaurine (glycerol trilaurate). Conmerci al

chain oabfandhacbtzlelrt, ton gxa@tpéﬂ aihiytlenegisicolenr iprhpglenaglyaed e°>lstayla fayyanids

oil, ses sunf.| , _cas r o]
include B G OGRS T toeg et Gaom e SV eseiles Resfered
esters a d&@t&fs' Iﬂgoﬁﬁéﬂ% tyfcblcﬁﬁﬂ i o?fnogal M&f&cgis ct%t%lnlrr]l ﬁ%ﬁt §t§tib%arbon

ac or ntxture of fatty aci cessary

atoms, fdﬁexamﬂlig@rmd&tﬂ(Sasgl yehid®s may be separated and
purified using conventional techniques, for exanple by

extraction froma reaction m xture follow ng

st f A [ i S. d.it
i S P PR 58 e g o
more plwé%bgt%/ CREh S8 whith BRY bb YurLst: S did 6040 YA Rbin Hoy &%fn le ethanol,
atty acid containing 18 carbon atons: (i a

propandlaistpromesith-bummi, serbutproedeembityol dSm’eB}teeydoﬂikaol@i’ncIlﬁe Cse-
diol. Preferably the diol is an aliphatic_diol_ which

cycloalhsatyls pler g}g{t@}egy@@peéimo& r‘?é‘g't‘}&‘? gtftéamdsr %?lucg)(geﬁ}ﬁ}né agl long chain fatty
acids d%@nﬁe‘a a@!)\l% @Fe?augﬁ 9)' ltlldgga)f’r%g tter %Legég{grs c{i}a. 264 Qkanol with

ched aln di re pretfe

one or 1(21‘&36‘.’:&@J A9 Gorfilidhg Mh@ho MBYarb aforss, Bﬁh&@ foreEd@1 1 Do 29 carbon
branched chain, for exanple ethylene gl ycol or
atoms, ph@pya,t@meldgnay @g paturg@gd prbisatufatgtlt §u1@@1e@g,ters include, for example

isopropyl myristate or ethyl oleate;

(iv) a wax. Suitable waxes include esters of a long chain fatty acid with an alcohol containing at
least 12 carbon atoms. The alcohol may be an aliphatic alcohol, an aromatic alcohol, an alcohol
containing aliphatic and aromatic groups or a mixture of two or more such alcohols. When the
alcohol is an aliphatic alcohol, it may be saturated or unsaturated. The aliphatic alcohol may be
straight chain, branched chain or cyclic. Suitable aliphatic alcohols include those containing more

than 12 carbon atoms, preferably more than 14 carbon atoms especially more than 18 carbon
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i ncl ude nmedi um and | ong chain fatty aci ds descri bed

above in relation to the glycerides. Preferred esters
wae@7arest ers of propyl ene glycol with one orPODBE2006/000933

fatty acids containing from8 to 10 carbon atons, for

exanple Mglyol 840 (Sasol, Germany); (iii) a fatty

acid ester of an al kanol ord5a cycl oal kanol . Suitable

al kanol s include Qio-al kanols, nore preferably

C2- 6- al kanol s whi ch may be strai ght chain or branched

I SO

o g oS LIS 50, P DA ST OBEL 4 oo
somEXSHERKAELS LRI e i SUEhOBUIADEL el e scaris

prefera®ig kHose @onchidi@or6 b N4 tabdryatdnd dfecth@ls edordlsh PRAWRN dms, for
relation to the glycerides. Preferred esters are
example framd 449 4Gy rreze Befgtaklyridlto 3¢ and egpeeially frnmrlé tcf M qasboa efods. The
contai ni ng n18 t 0 carbon
wax e BB o s RaHOle oD e G RAEA W el b gptiei
wax pPe%eu%@H{' e&érﬁﬂat% df@%ﬁ&%ﬂtaﬁ@a IoRY l:ﬁa%ﬂl@tﬁgf 'Ghe shifh$ e%& s
for exanple 1sopropyl nyristate or et eat e; f
include pamoleunbwbteablod apm yasifinmekiide esters of along c ha| n
fatty acid with an al cohol containing at |east 12
carbon atons. The al cohol nay be an aliphatic al cohol,

a 10%31amr£?ﬁgli;a%c a ccc)h rllogulta?lg af%ohco? 1ncl eotht)s?b(ﬁ gi% al ep cagbﬁg gtoms,

a mx
more BefPdbB] Sor VIS Bachhﬁat@HlsC aRaks lﬁorqﬁbr@bdrﬂﬁlaattén% & @)@a@@e frérﬁ 12 to
may be saturated or unsat urat ed. The al i phatic al cohol
30, forrenpnipks fetnr B4 920 cathen dtpmpriaischedialihprieferrod theythd foag chain aliphatic
ﬁg%t bIe al i phatic alc§ﬁ§15 i ncl ude those contalnln%
alcoholhpiren 4 4G MoK F5BIFIANY G © trld rupPaAtym b ExitiRin rou 8o 12
t [ C tQ f
caofl SR8 AROGIRAE! b oIl Sl o 86 BORR Gy
Exam@fép@ﬂlsuﬂdﬂleyloﬁg‘ EAinlEoh6ls Bé1uaa N RRand!, QB canSt i habliscahONG
chain fatty acids include those described above in
octad¢eanaitar drheptadecims! (thare prefeckdly, 1-gacerfady abl y t hose
contai ning nore than 14 carbon atons especially nore
than 18 carbon atons, for exanple from 14 to 40, nore
(vi)a g%(rﬁé 55’[@& Ver%ét%bﬁ?_gﬂ %@r &Qx‘ﬂ IS ig(ﬁfi%e%%lfgé' &%s%)? . 18 t 0 34
exanple bees wax, a max derlved fron1p|ant naterlal,

or a synthetic wax prepared by esterification of a
In ong mttoghnaet of thaessnt lewgthzﬁbﬁe whvéﬂt@rdh grilecteditftvay 2 medivra bhain

gty G o oo b e SR S0 Bl Py Ry B d o 20
carboh Qt@ﬁlb‘.dﬁrefeﬂgéﬁxemt&hﬁn Byt Qxﬁﬂggg"ch@hoaﬁﬁhatlc alcohols are as

defined above. In a preferred embodiment the inhibitor is selected from a medium chain

triglyceride containing acyl groups with from 8 to 12 carbon atoms or a mixture of such
triglycerides (preferably Miglyol 812N) and an aliphatic alcohol containing from 10 to 14 carbon
atoms (preferably 1-decanol) or a mixture thereof (for example a mixture comprising Miglyol

812N and 1-decanol).

Suitable, the inhibitor is liquid at ambient temperature (25°C). When the substantially watér-
insoluble substance is a pharmacologically active compound the inhibitor is preferably a

pharmaceutically inert material. The quantity of inhibitor in the particles is sufficient to prevent
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nore preferably 8 or nore carbon atons, such as 12 or
nore carbon atons, for exanple from12 to 30, for
wez@moke28 rom 14 to 20 carbon atons. It is espRCi/aki096/000933

preferred that the I ong chain aliphatic al cohol has

from6 to 20, nore especially from6 to 14 carbon

atons, for exanple from8 i® 12 carbon atons. The

al cohol may be straight chain, branched chain,

saturated or unsaturated. Exanples of suitable |ong

chai n_al cohol s incl ude, 1-hexanol, 1-decanol, i
Ostwald fipsping 6 e pirticles indlq erseweto [Prefeypdly thedptibitns valhes th¢ minoe

r ef.erabl -decanol ).: or. (vi) _a hydrogenat.ed s
comp Gt IR Pty S AN ki £ A By BT SBRE gy poa
the subRRLATBRAL B, subfigcP M BeRAbly MYeftd, AR ifHiGitor Rk Rk Y a

is sel'ected froma nediumchain triglyceride and a
quantityahay iClogismffialenizh atavent Qlswahioipesiog bal tn ireiged the payGaltiatidiPrate to

preferably from10 to 20 carbon atons. Preferred

an acchpiehledev@hai n tri gl ycerides and | ong chain aliphatic

al cohol s are as defined above. In a preferred
enbodi nent the inhibitor is selected froma nmedi um
Suitabld) e InHilitols e Rbhtfhee GRNhALDERG a8 WateBdIINe WbkBnde! iXhSwater-
to 12 carbon atonms or a m xture of such triglycerides
insoluple s@fseneeiih yts Mugiphals pBasg N)ymisaiele awth diei ighitor.cOml vepliodefine
. .containing from10 to 14 carbhon atons (preferably
miscibi i af s AP ngguble ﬁ’r%it?%ﬁeé‘n‘l Herupior i it S@&éﬁﬁ}cgs Qo R e
Y % - ) Ld ARl 8ypilne
e P i G L B e S 0 S e
Generhllig ths UbtpABIS sbdtd yf thedudsthntiay wHibeinSusd @basnck & saitable fully
phar macol ogi cal | y active conpound the inhibitor is

miscite witls tha ixthybrigr. Histrontloingrtownd tyytheome this enatbe dpfined imhe Bragg-
.. gquantit f inhibitor in the particles is sufficient
Wﬂha%ﬁ%?@’\%ﬁgec%ﬁr%ﬁtﬁ %qeﬂl@ﬁ?vﬁeé%?at he particles in the

suspensi on. Preferably the inhibitor will be the m nor
- conponent in the anorphous particles fornmed in the
The y parem et m@pr eales sedcfioomp the Siel §ndvwreBdagdiviilibms omhelReduiar Solution
substantially water-insol uble substance. Preferab

theoripy{ate ol B5sonHfe IipEH K oHolmBere b daprberen Sprifoiapie pdpelives in
Solutip, OE%RY%S/% lsgﬂsegq‘)ﬁ.tar?d LSV Qéghgsn%éo’é%'nﬁcafa% ge:agéh” ng,§891§9‘%. In an

U
cryst I'satron'r a a

ideal UL y isBUAddaRERding RN %F@Wiﬂlﬁmﬁ thebr9 W&Jc&hﬁon\éﬁﬁtnhx&fb%u not

substantially water-insoluble substance, i.e the

phasewerketd meoflaghd<@. subst ance in its anor phous phase is

_m sci.ble mﬁtp the inhibitor. One way to define . ) )
As disclosed in WO 03/013272, when y is equal or less than 2.5, concentrated particle dispersions
that exhibit little or no Ostwald ripening, can be prepared. Those systems in which y is larger than
about 2.5 are thought to be prone to phase separation and are less stable against Ostwald ripening.
Suitably the y value of the substance-inhibitor mixture is 2 or less, for example from 0 to 2,
preferably 0.1 to 2, such as 0.2 to 1.8. However, the method of the present invention will not be

bound by this theory.

Many small molecule organic substances (Mw < 1000) are available in a crystalline form or can be
prepared in crystalline form using conventional techniques (for example by recrystallisation from a
suitable solvent system). In such cases the y parameter of the substance and inhibitor mixture is

easily determined from Equation I:
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mscibility of a water-insoluble substance and an
inhibitor in the solid particles obtained by the
w@e@son229r ocess is by the interaction paramet BCT/SEf006/000933
the m xture of substance and inhibitor. Cenerally, the
anor phous state of the substantially water-insol uble
substance is suitable fully mscible with the
i nhibitor. Wthout being bound by theory, this can be
defined in the Bragg- WIllians theory by the paraneter
c being lower than 2. The cparaneter nmay be derived
fromthe well known Bragg-WIIlians or the Regul ar
Sol ution theories (see e.g. Jdnsson, B. Lindman, K
Hot Tris@Pmlel B/ T skt g "Surfactants and Pol ymers in
Sol ution", 2Wley & S . 1998 and Neau et al,
Phar rraceutl ca%mbesear ch, ?%:%a%%i 1997). In an ideal
whereifd Xture ¢ is 0, and accor di ng to the Bragg-WIIlians
theory a two-conponent mxture will not phase separate
ASpis ﬁm@uﬁrmwf oeting A thd cxyslaline sitbstantially 631e0hSATde swhlsencedmissured
. %ual or s t han ZP%CI concentrat ed particle
using af gﬁé‘?%"fabﬁ PSSR ISR or no Ost wal d
B R P R F o
using sS@pedhadriaDidcaiifhe slicd alsm rﬁda&h&xﬁer@gai nst Ostwal d

Suitably the cval ue of the
T 15&*@6%‘?%‘?2‘5$Pﬁhﬂ9ﬁ®ﬁ¥ﬁ¥9@ﬂﬁﬁ@ is 2 or less, for exanple
moO to 2 dpreferably 0.1 to 2, such as 0.2 to 1.8.

13%’\%5 conswft dél met hod of the pr esent invention will not
x5 islBR dRuRgkiby sc;hliﬂﬁty'bhﬁl@ eHstalMBO Mlbﬁﬁ@d ally SRl RENIEL10 Em&) in the
subst ances (Mwv < 00) "are available in a crystalline

mnhibitprdmeasored oging bqumtxepai reetinigwes dorydstembihing eolblnlitn foisdxagple as
caonventional_ techni ques (for exanple b

hereinieghiy Seserihed) dafieghover AR urrbielogsio gfhmel@yg P@m of then
crystalﬁﬁ‘eﬁfh%& ?f"iﬁesmgte fal CBlatflgs'ér%gs%r Fvger hte subs%gg’et Jg%c%h%?g tB%{o[nB r?f

ure 1S easl ermne

differentpb§mofdhd IT]aFRAS), Breﬂ\eteﬁlunec?(féf th} ?ol bi3hic @l f\’éﬁkedfuﬁétihce that is

mis the entropy of nelting o he crystalline
used mstb@sﬂtémtw edpeymevt &5 willhbolndbiseod uizshanoenémeAAsy, 84 and x°; are
perfo usy %qx&cs?f{lll}lxgns%s?arrlﬁglby v?/agclgr?xhg)lflu%lessﬂgslgan%g pr%?cti) formation of the
dispersion according to the invention and thereby enables a preferred inhibitor for the substantially
water-insoluble material to be selected by performing simple measurements on the bulk crystalline

material.

The mole fraction solubility of the crystalline substantially water-insoluble substance in the
inhibitor (x°;) is simply the number of moles of substance per mole of inhibitor present in a
saturated solution of the substance in the inhibitor. As will be realized the equation above is
derived for a two component system of a substance and an inhibitor. In those systems where the
inhibitor contains more than one compound (for example in the case of a medium chain triglyceride
comprising a mixture of triglycerides such as Miglyol 812N, or where a mixture of inhibitors is

used) it is sufficient to calculate x°; in terms of the “apparent molarity” of the mixture of inhibitors.

The apparent molarity of such a mixture is calculated for a mixture of inhibitor components to be:
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Tmis the nelting point (K) of the crystalline
substantially water-insol ubl e substance (neasured
wagiong2re2gonvent i onal techni que such as DSC  PCT/SE2006/000933
nmeasurenent); T is the tenperature at the solubility
experinment Ris the gas constant; and Xsi is the nole
fraction solubility of thel8rystalline substantially
wat er - i nsol ubl e substance in the inhibitor (nmeasured
usi ng conventional techniques for determning
qubiIity for exanple as hereinbefore described). In
he above equation Tm and DSnrefer to the neltin

Appa%t mglardy = Massf y &tra pf i higttergriniugst [ (¢ Mavaya (v - 1. P R/ Mm)]
those cases where the substance nmay exist in the form
of different polynorphs, Tmand DSm are determ ned for
t he pol ynorphic formof the substance that is used in

whereilie sol ubility experiment. As will be understood t he

T

o b B A U A B RTEA B

compehtd thises %wwratmpa,aer@fa/mbr)eam spersion according to the
i nvention and thereby enables a preferred inhibitor

Mwa.f .gviwn frchemplseuda wieight 9f epeh compormibi. abh the mextorei al t o be
sel ected by perform ng sinple neasurenents on the bul k
crystalline material. The nole fraction solubility of

% is thcafduiaal.l i ne substantially water-insol uble
substance in the inhibitor (xsi) is sinply the nunber
of nol es of substance per nole of inhibitor present in
a saturatg? s%lutlon of the substance |n the

"'l' L.h'g RILPD ALCAMPO is
derived for .a nent S of a substance and
an i nhi BPEgH = %&# %@E8%x§?é 3 e the inhibitor

contains nDre t han one conpound (for exanple in the
case of a nediumchain triglyceride conprising a
Whenrthe'ximhlib'eorda‘ a goliil gl the mpdeBirsthaithealsphsigh jsquep&ﬂeﬂl\the @ole fraction
ere a mxture of inhibitors is used
Solub%ltﬁs Kicpbp esirgated by ppasprnghe Flﬁletf'@FtFPél s bltlweat 2 5pjFaPent

tempe%]ln@{ ébtoye th? Ineﬂlﬁg p&hl?(otfgl{e ml? {m:olr k)’('trtuﬁ? ; at%m% E}e OSPIa gil?l rlgeéif:% Fo the

ure 1s ca

desneﬂftemﬂél’hlt@é t R w e BT ROREA BRfdr OmBIRioARID A KSR fed® B4 tl‘ieymlnbﬂﬁstssa
of 1 litre of inhibitor mxture*f(a/M/va) + (b/

liquid af the (amipkaaivyd thatiles &sparsica, is preparednTlgis & aﬂmta\gmug Ihecause, amongst

ractjon o a he inhibitor m xture
other W %(lgﬁ.ﬁ ael? ¢ 1nh1%1tnpr enaetHes tixe value of x%; to be measured directly.

In certain cases, it may not be possible to obtain the substantially water-insoluble material in a
crystalline form, particularly in the case of large organic molecules which may be amorphous. In
such cases, preferred inhibitors are those which are sufficiently miscible with the substantially
water-insoluble material to form a substantially single phase mixture (according to the theory
above, ¥<2) when mixed in the required substance:inhibitor ratio. Miscibility of the inhibitor in the
substantially water-insoluble material may be determined using routine experimentation. For
example the substance and inhibitor may be dissolved in a suitable organic solvent followed by
removal of the solvent to leave a mixture of the substance and inhibitor. The resulting mixture may
then be characterised using a routine technique such as DSC characterisation to determine whether

or not the mixture is a single phase system. This empirical method enables preferred inhibitors for
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conmponent a this is %W w conponent a/100); and Mwa
...Mwm is the nol ecul ar wei ght of each conponent a..n
w0 poovioz1208 Xt ure. xsi is then cal cul ated as: xSPCEHSMIDE000933
solubility of the crystalline substance in the
inhibitor mxture (nol/P) Apparent nolarity of
i nhibitor mxture (nol/1) When the inhibitor is a
solid at the tenperature that the dispersion is
prepared, the nole fraction solubility, xsi, can be

.estimated by nmeasuring Lhe,nole fraction solubility at
apamaﬂ?sré}lwé@%ﬁo%@éﬂff&dépﬁ FESPrapge ibstartiahie pipgla ghase pasticlestin the
. -he | b g the solubility back to
dlSper{lﬂiep g sédrégép%m%g)qh %{e@ﬂ %ﬁ&é}@er as hereinbefore
mentioned, it is preferred that the inhibitor is a
l[iquid at the tenperature that the dispersion is
The copinkibgred. This i s advant ageous because, anongst ot her

t t he se of a.liquid inhibitor enables the
Ina ﬁlfig %%acims%%’f ot i P&éerﬁg’é(gﬁwé& Smtqb@cqorlphlblr% Isgepsen i the first

solutloﬁ"i‘%ﬁ@ gre'sént est) Ofn tl?o%e 9% ﬁs't}%lrﬁnﬁl% %megﬂe@ asa p%eudo one component

ntia wat er -1 nso
mixture) rmﬁtpeéséﬂce ef dh@ EéHnhidas:t m@bdsagthynms&btmﬁom&ﬁbﬁfmck 8k D8e inhibitor
ani ¢ nol ecul es which may be anorphous. In such
nﬂxwrea ey rp@l@fr@ﬁlve@ﬂvaiuq ahdfurbergeducmeohpweeniing Oktwaldeipening,

s SRR LSRR SR EL A
selectea 'fl%gl &as@@sé{?)% (Rytstel ﬁeré]ﬁﬁé%@& dhp%prEﬁn&$§nﬁoﬁ%ﬁw@%ﬁ?fé«finhibitor

when m xed in the requir substance: i n

is a madaim chainvkiglytdnidk canyaitifig 4dybgrongsi viaih o 12 Barbbieatoms (or a mixture of
substantialI¥4mater-|nsoluble mat eri al may be

such trigdyceridas fed a3 1&@01@6%110 ﬁéreé%ﬁﬁé FPﬁﬁhlhl@t isgronerbsin ebibeti¢ dcohol

.1.he St an

conaiffe SR REH AR Gt Pl FuoT B B b shesono

or mor® Pre¥@iHly 1-Qedaf@VOthar shitatldoSin@ibitd:l ﬁlcﬁlﬁp@c@dmgblgﬁgymers for
inhibitor. The resulting m xture may then

examplehmiypoipglens glical 2009gara by Guophabés Hledkdtopdyeers lfm’rbxa:ﬁplﬁ)ﬁfé tri-block
characterisation to detern ne whether or not the

copolypgey Piypami sl 24 Hiefgiest ‘i&H%\g%‘n@%‘tféﬁTmhFWOg isgphgpied @agpve the desired x
value (H:Ft‘ S04 5080LE szgn%% &l Qm}n%gor\% art |

stance to e sSe “lfe}, an n&lé/%e vanecd over w1de

limits, $¢tb§¢aﬂlﬁtel ok Y0: storlgﬂoqwmaﬁﬁ eRAfdld £ @%/w)and Q}?prg)hl%%fysl' Ofiw).
prepared according to the present invention.

Preferngd valwdsifhyi ot ave ad hereipbpiora definedenbodi nent of the pr esent
invention a suitable co-inhibitor is present in the

et

first. . . .
In one em{)oc{xment of the present invention a stable dispersion of particles of a substantially water-
insoluble pharmacologically active substance in an aqueous medium is provided. The dispersions
prepared according to this embodiment exhibit little or no growth in particle size during storage

resulting from Ostwald ripening.

In one embodiment it is preferred that the miscibility of the substantially water-insoluble substance
and inhibitor are sufficient to give substantially single phase particles in the dispersion, more
preferably the inhibitor/substance mixture has a y value of <2.5, more preferably 2 or less, for

example from 0 to 2 wherein the y value is as hereinbefore defined.

In one embodiment the inhibitor is preferably a medium chain tri-glyceride (MCT) containing acyl

groups with 8 to 12 carbon atoms, more preferably 8 to 10 carbon atoms, or a mixture thereof, for
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solution in the present process. In those cases, the
inhibitor is treated as a pseudo-one conponent
worRoor02e28 The presence of the co-inhibitor i nCPEESER06/000933
the miscibility of the substance and the inhibitor
m xture, thereby reducing the c value and further
reduci ng or preventing Ost ¥Rl d ri peni ng. Suitable
co-inhibitors include an inhibitor as hereinbefore is
defi ned, Ereferablg‘an I nhi bitor selected from cl asses
examyle Miglyol 842y Thesmiseibiieradihstietiejios with thegupstasfemeebp increased by
using § @:9 %ﬁ%pﬁs h%%efo%ekd?il%&) ' Ito(P Exa!nﬁﬂéa a gﬁgﬂ)fﬁ nlgl%@f/’%)-mlnbltor in this
l'yceride contai ning r ou
embocb@ﬁrﬁ@nmawﬁs n(eéwma?hwnm gky@er@ip M hastdefipgdpberd ad g langshain
ahphaﬁg‘ al%}% H;Rllmg?ﬁlt%% ’m(ﬁe eﬁe‘?a%w @ﬁi) 190f0¥ QJ& le 1@r ca'rk?bn%tdbn%n(gf a
chain aliphatic al cohol containing 6 nore car
mixtuggtCOMPrifipg oear uvissupl hbgors.dorekample Bdwwamx)moﬂe@weferably, 1-
X
TR e R G R R R
Miglyplotl 2¥headptdecasel ypr opyl ene gl ycol 2000, and hydrophobic
bl ock copol yners, for exanple the tri-block copol ymer
Pluronic L121. The weight ratio of
If requingA ithsi nesicles presehinghe dspersiongidpared eerordingfp the prosent devsticadnay
be 1soﬁte\'i§1loﬁleth9§ B dBatd rﬁle %Ertﬁ:fe‘?m%l bsdephea éﬂ% ctolﬂ@entmnal

i nhi bitor (m xture) be varied over
technipyey; fosexapp bé()gggfﬁfugmg,rr@}rﬁrsg@sr]}osp% menpgpng Wtw)mn ﬂ}@pmhsaﬁon or
spray h@1akioR of 1hé Yari Ads SRR Qéﬁlaﬁ@tltealllxwg-thl pAE1¥d to be washed and re-

Preferred values for ¢ are as herei nbefore defined. In
suspesige ieh i tle ABISPUSIRed{URL0 |87Y8 S SHIPeRSiRpsHiidbimfopadstipipiration fo a warm

bloodsH HRRhSl SPe@dllyRafuihf 8 Sxahpids BRSSRfehRlad ¥ o intravenous,
wat er i nsol ubl e pharnacologlca 'y active subBstance in

admingsfatitiueous medi umis provi ded. The di spersions
prepared according to this enbodinent exhibit little

or no growth in particle size during storage resulting
In onerembrlioien e a@@lﬁ.ﬂ&é RE Asted forfhe flsPeaign BT oFsm tsofation of the particles to

preveita8f16k 6860 dfalte s%ﬁ@gdﬁ&éé‘d%ﬁé {s¥1af¥n, FRExa2MHRSH udr?hé ¥p ray

wat er -i nsol ubl e substance and i nh |b|tor are s |C|en
granulponGreopBilisdioan Siitgblepeantyigsledefnsemplgpispgaraych a5 magaitol.
dlsper3|on nor e preferably t he i nhi bitor/substance

ture has a ¢ value of <2.5, nore preferabl§12 or )
ISOla“P’é ggthe pagHiclesdzem the Spspention it alsoisgibvhanit is Hesirable i stse fhe particles

as a p&ﬁdeh ere p & A9 tldaﬁfbb fbeﬁspehaedqa 8n SRR iR to use. This s
i bi erably a nmediumchain tri-glyceride
Parﬁc‘elﬁr@‘s‘seﬁlgwb e ﬁ@saw ly aﬁfswéolwl? BibReRe iaplaEpasalgEically active
substadted Mhe iJ¥0kR paftRfes o sub&aﬂce 1 tlibﬂlbb @tﬁreatasﬁrg owd irflfor example,
ret ereof f orexa %8 812N

a vial ﬁqcﬁ%ﬁﬁﬂvﬁw BFe- ARG HE B ltlfa'?le e Hteﬁlémsfeb%deiawaeahﬁagp qRatient
as destiited@Besed by

Alternatively the isolated particles may be used to prepare solid formulations, for example by
blending the particles with suitable excipients/carriers and granulating or cémpressing the resulting
mixture to form a tablet or granules suitable for oral administration. Alternatively the particles may
be suspended, dispersed or encapsulated in a suitable matrix system, for example a biocompatible
polymeric matrix, for example a hydroxypropyl methylcellulose (HPMC) or polylactide-co-

glycloide polymer to give a controlled or sustained release formulation.
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using a co-inhibitor as hereinbefore described. For
exanple, a suitable inhibitor/co-inhibitor in this
weoedod2izesmit conprises a medi um chain tri-glycePCTBE2006/000933

(MCT) as defined above and a |l ong chain aliphatic

al cohol having 6 to 12, nore preferably 8 to 12, for

exanpl e 10, carbon atons, 2fr a m xture conprising two

or nore such inhibitors, for exanple 1-hexanol or,

nore preferably, 1- decanol. A preferred m xture of
In anoﬂlﬁhélﬂﬂioﬂimeht:@f thergvedent iuvenﬁmrthelgtecdsnnmﬁbspeeﬁmndi arerch high a
tempera X%siu e s@en'}wefg Jt‘Slonngl %r%lvﬁe dlrect g|c gcﬂ \A(l)lbl?he(% sbo ucéxg g‘? dlt ES
adzmnist@retdhea pramsbintbded magmal @sﬁemmoedba*bows wlﬂatueﬂlefnemfot ddditional
punﬁé%%ncm%%nﬂ%gwlsé)The particles may be separated using

conventrona chnlques for exanple by centrifuging,

reverse osnDS|s menbrane filtration, Iyophilisation
Accor lIé t:cfﬁ S0 | %}Fcpc%ft eg@t% gISInIiﬂng)Fl 2 S?EEIS a%ueous %}%}&50% r%sdprovﬂiled
comprrsegwpsnmws aqneons sltase inl verichqpagles arrelitpersadt Dhage dispedsed particles

t . L
compr%?glp %H% tgﬁanﬁld 15b%€1 &al%{%altﬁ? %‘s‘loﬂh% S aln%?en andot)}%eg %ﬁégﬂwmn is
obtaingriaby tbe ppegse mcexrdaig te thy prasmt mm&mw,d wéereioni st rati on.

Isﬂ% Ong nenﬂ;qﬁg %Qrtn uﬁ%n%iﬁrtl%s%%ar wa{er

pensi on r|or o |s ation o Icleés to
p (lévé]nmhd:gtgt ohess salidaingfater Han dol suldstqnazltw wedtersnghlublersgbstance;
i sol ation, for exanple spray-drying, spraygranulation
or lyophilisation. Suitable agents include for exanple
a(iéh@alinhi@gch casplethris@ble with tleatiogrows phiatverfizer ti cl es

fronhk §Rﬁﬁ§h§&u S odkscuseful when it is

desira e to store t e particles as a powder. The
powder nay then be re- suspended i n an aqueous medi um

The ciffd Es‘?cfn atcanaaﬁ to 10| hibe btsbfﬁéﬁ)l'e's WtRL tbn l&s&v mwﬁaleﬁb 3R growth

stantialTy water-insoluble substanc
upon sgshizgemmedsdteshiycAdtwaid aiperiing(i. ¢ tlpstispreon isT: m@ahlsdlb}aatsm as defined

above%%(vﬁg@c?%e&{talﬁﬂﬁoﬁ IP{J%%O ud slﬁg rﬁngg éér%l@d as a

exa uently be
re-suspended in a suitable liquid nedlun1for

The pa%ijdﬂ I'])'re?férﬁl%' a1 atheaﬁ d F}fe%eggéles@‘%hagq &rahg) g'gregggﬁél%blar le{ss than

atively the es na
500nmyp, rTkis gspecialbi nrelfelfr@ﬂrth@ﬂ tha paghivdes nf tbe dispeaiprl lewby nighepediichgsize of

from 10 W@sm&t hGle@SpeMalif ot s‘b%@é@nﬁéﬁh chﬁﬁ&%/ gg"é&%h;‘?%m%ﬂé’to 200nm.

granul ating or conpressing the resu
The particles may contain a single substantially water-insoluble substance, or two or more of such

substances. The particles may contain a single inhibitor or a combination of an inhibitor and one or

more co-inhibitors as hereinbefore described.

Medical use

When the substance is a substantially water-insoluble pharmacologically active material, the
dispersions according to the present invention may be administered to a warm blooded mammal
(especially a human), for example by oral or parenteral (e.g. intravenous) administration. In an
alternative embodiment the dispersion may be used as a granulation liquid in a wet granulation
process to prepare granules comprising the substantially water-insoluble pharmacologically active
material and one or more excipients, optionally after first concentrating the dispersion by removat

of excess aqueous medium. The resulting granules may then be used directly, for example by
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m xture to forma tablet or granules suitable for oral
admnistration. Alternatively the particles may be
wagoapeetesl, di spersed or encapsul ated in a suiPEbEE2006/000933
matri x system for exanple a bioconpatible polyneric
matrix, for exanple a hydroxypropyl methylcellulose
(HPMC) or pol yl acti de-cogl ¥él oi de pol ymer to give a
controll ed or sustained rel ease fornul ati on.In anot her
enbodi ment of the present invention the process nmay be
ﬁllmgoeﬁofcmsnb@toarovs@@hmmdgwgﬁ evntaning e gmnuleh a‘fltealaﬁtfdy ihie granules
may b(é' Eﬁ) e(li with %&%’epégmgénfse&ﬁlhtb rafts) ql)am Cl'&br?daﬁt@ g{csénﬁ n
e adm nistered 1o a Warm brooded mamma
comp@ees;é mithe@blatsviieblevor prelirdninsiration dlf fespiredill¢ tablghmby be coated to
prov1<¥¥: h dl%@gr 'ﬂ%'}elgése?fo?Eﬁ% oc‘ﬁﬂé t%letsbtr oteécif:agﬁﬂét'?]%%r%&tign, for
er aspect present invention stabfe
examplg tbewgh exquSIpe todligbharidéor prodsitirel eW eleayamptation keghraquse mrd axcipigsts
smtab?é%d%%%% Mé £B wRhdwH 1ﬁ%heaaat,e di spersed. These
di sperse partlc es conprise an Inhibitor and a
substantially water-insoluble substance, and the said

Accox‘ah%w@ 4 ﬁﬁtﬁé} als];?ecpéy‘d?é ﬂ?@s@’x \%X%A;?eerlg fs%%ﬁ?ed%%gg(f %ﬁrﬁ% éo?nlprising

resent 1 nvention;
an lnhl@toaar@@rppbﬂmdalbh‘werrlgsC%%ﬁswhﬁmca phtginahisbyl the brec¢spaccording to
the pr\é\é%hﬁﬁv fidd, WndB8 tﬁefklilbﬁéﬁcg hnd tBe InBBR 15%%% élshle%ldb@foy@éeﬁﬁed
han tﬁe substantla Yy mater-lnsof e Su stance and
(|||) the inhibitor is conpletely mscible with the
PrefeMIaRRRY SreRRRS BesBibel MredUR i3k kftht Mlsﬂ@stl&fs abamhga*a'u?e present

substance. The di spersion according to this aspect
inventiops ejpp@Ed byrthosp iy eheh @ﬂ sebstintiAlly Waterdnsaluble syhstapesris b éwbétantlally

waterQh@Wb12 PHRANAC IS 2ERY GetivER M sBhED £d? ¥x AN EschibRENNAS
(i.e. the di spersion is a stable dispersion as defined
above), and reduced crystallization rate of the

Accoﬁﬁ%ﬁ@@ %eﬁ%cmﬁﬁe‘meﬁéﬁ'{ ib¥ealiGh theB ?s ﬂi’@sﬁ&éd(ﬁl s6%d K_)l article compnsmg
re er abl éﬁ ave a nean di ameter of 'l ess than 1nm and

an Hﬁﬁ‘?}?oé anseetibsianbply Vaigsnididie Boumeplogicallyacivgsubstanes gbtainable by

the pBER{ RE&EHg Qchtﬁé b8t ﬁ@éx&lbﬁ |t8iSusé B &L GRREWRELR HANBstéhce and
mean particle Size of from10 to 500nm nore

the inpiHer@reas hgrempefpsesigtined. 300nm and still nore especially
from 100 to 200nm The particles may contain a single
substantially water-insol uble substance, or two or

Accoydisigdo pfurtherappest Afheanesest Inviertonhere isgreddedmphamieaitisala

comp8diftel BmbAdth ] FHAFmREutRaEPIHRETMd @RicP br @ehtHhRbdiAon 33 a solid

one or
particle comprising an inhibitor and a substantially water-insoluble pharmacologically active

substance obtainable by the process according to the present invention.

Suitable pharmaceutically acceptable carriers or diluents are well known excipients used in the
preparation of pharmaceutical formulations, for example, fillers, binders, lubricants, disintegrants

and/or release controlling/modifying excipients.

The invention is further illustrated by the following examples in which all parts are parts by weight

unless stated otherwise.
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nore co-inhibitors as hereinbefore described. Medica
use When the substance is a substantially
wowioen2i2e6 ol ubl e phar macol ogi cal |y acti ve nat ePCEHBE20061600933
di spersions according to the present invention may be
adm ni stered to a warm bl ooded manmal (especially a
human), for exanple by oral3 or parenteral (e.g.
i ntravenous) administration. In an alternative
enbodi nent the dispersion may be used as a granul ation
uid in a wet granulation process to prepare
EXHA@?EﬁuIes conprising the substantially water-insoluble
phar macol ogi cal |y active material and one or nore
exci pients, optionally after first concentrating the
A hghfjéc%c&@ﬁlé hQ@lo@)(cch%m%\{@{he ey & 134UR %?olmg%ﬁmﬁagfor
resulting granules may then be used directly, for
determénaaini bEbultlydontdnirmtpus imtamocghpsudubanition disparsicka: a uni t
dosage containing the granules. Alternatively the
The arpqrahys sdubigy: ltseth%b&ﬂk EOTRPHMIALAR IombORs srlbww@rdlsperswn was
measure)égay adn? n ssmall ﬁ'l!m%t eﬁc[r@?%ﬂ)?en?log g?c{:c%%vélyf ts?enge Sivette

esse fO a

conta1ﬁﬁ|§b1ﬁb ﬁ&ﬁ@ﬁﬂcﬂﬁhxed b ghve Y desicbdtdagcch@iiosd. TH@HgHB Scaft€dio@ekensity at
to provide control over the rel ease properties of the

700 nrh afob mrorded 4t @ sphtaingengle of P as asincueiadadiugrondepiration. As a
exanpl e thro ex to I| and/ or noi st.ure

light S@"’F‘ﬁﬁ’&ﬁ StPate Lf‘g&'?ﬂﬁ Efcéég ﬁvmméﬁ?ﬁ ‘b%léeﬁ‘ff%"n%ﬂl“faéﬁifeél ?eHFlgg% the

emissibf! L (;?egl:@atuofzx Qfﬁ\;@'i% HSQ@%M g%@dég? lﬁi’ WL a'l nIo{ulﬁgl i3 tthemlcal

|ng to a ther aspect e present I nvent 1 on

Educatifie 22, 28t (0996Y)i dRelscutslay wes Wﬁm&ﬂ&oﬁmmditloshgl@ s@ftering intensity
inhibjtor and a substantially water-insoluble _
vs. conpghisatian eedreh euihe aiseeofisyingay dnosrasriadhy sattenngiintegsityoln Figure 1,

i nvention t he subst ance . an n
resultfi S GO & BB s R i) in
amorpﬂﬂ.{ ShiGh€Rn @fsﬁer&&?@ﬁelgﬁﬁﬁﬁ !f&%ﬂ"féﬁ&ﬁ f‘e'ld?hﬂu{é/lﬁlﬁtlﬁﬁ k213 Bw) as

t he di spersions accordlng to the present invention,
used ieEpagilal b ynd 1tose i n whi ch the substantial ly
wat er -i nsol ubl e substance is a substantially

mater-insoluble pharnacologically active subst ance,

d bed.h
BxamiiR 14 T R G R GPERRRe" FIRTENET oLy B ¢ v
An FLRWAGAma1sRe bbfailiag 10 & @/ F PRI B 1V, 8125 bAR/R fs&w@ﬁd
a substantial ly water-insoluble pharmacol ogi ca

pyrrolgiohd K20 @RS tralrcks %6 gy /an) nedbhe db@cc?héphcatec(SES)swaqmmanhd nging
to the present invention, for use as a nedi canent,

sonicayipye 0 B miHEs SEIB L EERGHH TR TikicB ISR dEpplet 5ige was messured
using E%agnﬂpg%t &[ét‘?erﬂg Eﬁrgaglaven Fiber-Optic Quasi-Elastic Light Scattering; FOQELS)

to 195 nm.

A 20 % (w/w) suspension of crystalline felodipine in water containing 0.32 % (w/w) SDS was
prepared by sonication and stirring, having a volume-averaged particle size of 13.4 um, as
measured by laser diffraction (Malvern Mastersizer 2000). 0.25 mL of the emulsion was mixed
with 0.25 mL water and 0.5 mL of the suspension and heated in high-pressure vials (Biotage,
Sweden) to 155 °C for 10 minutes under magnetic stirring at 300 rpm. The mixture was then cooled
down to room temperature without stirring and the particle size measured with dynamic light

scattering to 250 nm.
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According to a further aspect of the present invention

there is provided a pharmaceutical conposition
w@ompieeesig a pharmaceuti cal |y accept abl e car r PEF/SE2006/000933

diluent in association with a solid particle

conprising an inhibitor and a substantially

wat er - i nsol ubl e phar macol ogffcal | y active substance

obt ai nabl e by the process according to the present

i nventi on. Suitable pharnaceutically acceptable

rriers or diluents are well, known hQ tonlo qug&m
& ? oF

ARG Ao bR S b FOtRT B e Sy AP HE B bR,
after %ﬁrp }Jtﬁsaholbg&g&[sﬁmv&ae%g@més d|S| ntegrants

ease controlling/ nodifying excipients. The
invention is further illustrated by the foll ow ng
exanples in which all parts are parts b m@ight unl ess
Examgledp ed 08t Repdipise armxafupis sprpctop gﬁperglefafﬁeéd Mebnghl 21 3:1:2
m//ﬁicordlng to the follow ng was used in the foll ow ng
anples for determ nation of bulk concentrations in

An SRR ROUS ISR J&hﬁfn% 2B 93 PRAS IVIBS 01 STRR/PRERHIPNONS(1:2 w/w) and
solubility, i.e. the bulk concentration in anorphous

0.57 %lﬂbfw)(sbmmmdbdepﬁrss]pbﬂe (SR vwee asparediaskyllarddimyl-sredtér emulsion
unes of I§en3| on successi ve

contafnprwo?roe@, Ewe Ml&lw&tl% apd bt & ﬁ’f/wbsoﬁmnédqdmﬁ; Fiphaied SRS
prepar Le éltgltnérgll)%gg rgf ggrgzeg Jt;\fo g%gkg\g\ggessrug{‘fg)ﬁé)g%néatmn (Rannie). To

this effBloh ®d JAQnakIEH emfm&ﬂl H%nd whidNwhd 48edand hotalbydtitg at
concentration. As a light scattering setup a Perkin
approfiomtely 0°3° 88 1lbuinieniupieéhy éXSp@@tes eamispiaen, g adwal emulsion

settin cit on L e :
contrp R AEDRNETRE X S B Bttt g b3 a L ATBS. The
Vm\as
emuldt ?%P%ﬂﬁv?g%ﬁ$ﬁﬁéﬁg%§§§) %-?ﬁég%%e?%ﬁg intensity
A 2‘03% (Wwomespdnsiah bDdy il ﬂd@dlp&ﬁ i W&terans@iningf0.32 % (WAYISDS was
increase in the scattering intensit In Figure 1,
prepareddyl sprication anhtiyungs hayinerrevobimectveree rorticlerfizeiof | &4 pm, as

ncentrations phous sol ubilit .
s e TR R Bk i o BE B Sspnsio
and he?cL:cPfﬁ' hP%h%ﬁés%lﬁQ ’vf@lstl@f ¢ ?Jr I1@§nx(aeésvviheq]%xu§ea9a Iien X 818R LGN to

Yé-el odi pi ne anor phous
roomsubpsﬂrmre andiths }mncﬂe sme mE@hmdl iwith dgdabligligho beattering (tovl ¥ nodn
oi | -in-water emul sion containing 10 % (ww _ Mglyol =
Aftgq@w;ek@ pﬁ%or%emw t%PVW)"P crystals were visible in the nanoSuspension, i.e.

a significant reduction of the crystallization rate.

Example 2a— 10 % Fenofibrate amorphous submicron dispersion (Fenofibrate/Miglyol 4:1 (w/w)
An oil-in-water emulsion containing 10 % (w/w) Miglyol 812N, 0.4 % sodium dodecyl sulphate
(SDS) and 10 mM NaCl was prepared using sonication for 60 minutes. The emulgion droplet size
was measured using dynamic light scattering to 160 nm.
A 20 % (w/w) suspension of crystalline fenofibrate in water containing 1.6 % (w/w) polyvinyl
pyrrolidone K30 (PVP) and 0.32 % SDS was prepared by sonication and stirring, having a volume-
averaged particle size of 10.0 um, as measured by laser diffraction. 0.25 mL of the emulsion was

mixed with 0.25 ml H,O and 0.5 mL of the suspension and heated in an ordinary glass vial to
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pyrrolidone K30 (PW and 0.18 % (w w) sodium
dodecyl sul phate (SDS) was prepared using sonication

wo 0007821208 nut es (El ma Transoni ¢ Bath T460). ThBCT/SE2006/000933
ermul si on dropl et size was neasured using dynam c |ight
scattering (Brookhaven Fi ber-Optic Quasi-Elastic Light
Scattering; FOQELS) to 1952hm A 20 % (w w) suspension
of crystalline felodipine in water containing 0.32 %
(vv/vv) SDS was prepared by sonication and stirri ng,

i ng. a volune-averaged particle size of 13.4

100 %aé%m@&t%ﬂeagwed’raﬁ eaewleﬂndocw (RS oRBE R e ang He particle
size H%ngloehwngélggngb}%@ts a@téﬁqﬁ 84 8h Was m xed with 0.25 n

ter an suspensi on and heated in
Aften R @Buar besscratet ¥oal t8mfdBhtiile AGRtals B EHREY) onltBe BoadmYE tHfeOkial 1AM
m nut es under magnetic stirring at 300 rpm The
after appiekinnatieywadays therwholbahspdnsimwes cystatioen t enper at ur e
wi thout stirring and the particle size neasured with
dynam c |ight scatteri ng to 250 nm After 3 hours of

a I . I [
A T
An ¥hBlveatE USPRIE icOManAS 10 PYGHR) Midieol 8 2281001 %8 sédium EBdecyl sulphate

%-el odi pi ne anor phous submi cron di spersion
(SDS)(aFié |1%@5Nn@/vmsg>reme¢ sing sogication foxGOgiptesshe priulfian degplst size

i ont ai ni % M gl yol 812N Pl uronic
was meg S?ﬁ?%(‘lim% léglﬁgg’ﬁéqglf‘g& %R/\Q%\'i) sodi um dodecyl
A 2@%' (Wtsﬁsp@w ot*@@%taﬁfn@ RAbES 2@ S F 4k c‘Bﬁ\ém\l/:%rl 6% (W/w) polyvmyl

-1 n-wat er enmul’sion containing 20
pyrrolaﬂ)ﬁé\KmKPVP) andQ.32W0\8D Ssodtiprapricid the ﬁyllicchbﬂ q:mklatnemg Sﬁﬁ)lg waslume-
" prepared using a Polytron honogeni zer foll owed by '

averaW@w‘_nﬁlp 6ize of 18- aixprsad bé{ﬁaserpqgﬁﬁp%n 0. el ofitle emulsmn was
hi _bi L :
mlxede vgxl(fibeoa (ﬁ)tf Hm% sﬁs&)e%s'i]onl atn!i Elgated [ grﬁfngrly ass Vl?ﬂncP )}8\%&%% Y\@mﬂm’ces |

Haami

The nifxtude %@fh@ﬁ'&;&éﬂl dé%n%é({boﬂ? tEHS L Furs OfY B érﬁéle sid MbddGred with
final erulsion containing 6.7 % (w M gl yol 812N,

dynanfi@light 86afteving)to PPQmroni cL121 and 0.57 % (w w) SDS. The
enul si on dropl et size was nmeasured usjing d am c. light
Afteg & feglesof ﬁ@rag%atf%n F?H%Pe’;'&tu??)nc%q(s\ﬁ/lwerg M’é‘f?gn@ cron
dlsper%V\%St alline felodipine in water containing O. 32 %
W) SDS was prepared by sonication and stirring,
havi ng a vol une-averaged particle size of 13.4 mm as

Example 3a - 10 % Triclosan amorphous submicron dispersion (Triclosan/Miglyol 4:1 (w/w)

An oil-in-water emulsion containing 5 % (w/w) Miglyol 812N, 0.2% (w/w) sodium dodecyl
sulphate (SDS) and 5 mM NaCl was prepared using sonication for 60 minutes. The emulsion
droplet size was measured using dynamic light scattering to 185 nm.

A 20 % (w/w) suspension of crystalline triclosan in water containing 0.32 % (w/w) SDS was
prepared by sonication and stirring, having a volume-averaged particle size of 92 pum, as measured
by laser diffraction. 0.5 mL of the emulsion was mixed with 0.5 mL of the suspénsion and heated
in an ordinary glass vial to 100 °C for 10 minutes. The mixture was then cooled down to room
temperature and the particle size measured with dynamic light scattering to 200 nm.

After 2 hours of storage at room temperature, crystals appeared on the bottom of the vials and

after approximately 1 day the whole suspension was crystalline.
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nmeasured by laser diffraction. 0.5 nL of the enul sion

was mxed with 0.5 nL of the suspension and heated in
woe@ghopressure vials 155 0C for 10 m nutes. ThECTYSRI006/@0933

was then cooled down to roomtenperature and the

particle size neasured with dynamic |ight scattering

to 135 nm After 2 weeks o6 storage at room

tenperature no crystals were visible in the

nanosuspension, i.e. a significant reduction of the

crystallization rate. Exanple 2a- 10 %-enofibrate

anor phous subm cron di spersion (Fenofibrate/M gl yol

0
Examp? v\;‘b { %ﬁr@&s?@%ﬂkpﬁ%ﬁg zcgg%%z’g P onC gﬂ?c‘?d PI%%%D?%@ (wiw)
An c(xﬁﬁl%bat@ B&utln ad}dtmg% 10veeS(wik el 8_LM 09 % Oiing 8ddi@R dddREyl
60 m nutes. The enul sion droplet size was neasured
sulphates(SPE) ahyiri@mild Nalhives preparadersing gortieatiale®r Aminated Oretmlsion
syspensi on 0O crystalla e fenofibrate in water
droplef ¢t WasRsaerad wsinggdy sy 1 |SWFW§ﬂ to %%1 i done K30 (PVP)
0
R L TR b
prepar¢@bPsoiithticSndBREiby, Gaviby a VésRe-athiced patidlofize 61.92 unyhs @asured
the enul sion was mxed with 0.25 ml H20 and 0.5 nL of
by lasertéftraetiop hE mbrof Bis ¢romisionetss ppxedrvity (i mhofthy Flas@gnsmnand heated

100 OC f.qr o es. The. m xture
inon Qg £G4 TE oo a g any stk Fey B g 4598 1 ¥om
tempefaaﬁé e Wriidle SRk GEed WADEYSHRL1IBE dcRekrihg 10234 nhin
After 2 hours of storage at” roomtenperature, crystals
Afteap peelsed storagd dieodnotetnpanatufe tohveystalseweramsibBfib Gie submicron dispersion

approxi matl ey 2 days the whol e suspensi on was
crystalline. Exanple 2b- 10 %-enofi brate anorphous
subm cron di spersion (Fenofibrate/ Mjlyol 2:1 (ww An
oi |l -in-water enulsion containing 10 % (ww M glyol
812N, 0.4 % sodi um dodecyl sul phate (SDS) and 10 nM
NaCl was prepared using sonication for 60 m nutes. The
enul sion droplet size was neasured using dynam c |ight
scattering to 160 nm A 20 % (ww) suspension of
crystalline fenofibrate in water containing 1.6 %
(ww) polyvinyl pyrrolidone K30 (PVP) and 0.32 % SDS
was prepared by sonication and stirring, having a
vol uneaveraged particle size of 10.0 nm as neasured
by | aser diffraction. 0.5 nL of the enul sion was ni xed
with 0.5 nL of the suspension and heated in an
ordinary glass vial to 100 OC for 10 m nutes.
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The m xture was then cooled down to roomtenperature
and the particle size neasured with dynam c |ight
wgaecarveresig to 190 nm After 2 weeks of st or ageCHSE2006000933
tenperature no crystals were visible in the subm cron
di spersion. Exanple 3a- 10 % Tri cl osan anor phous
subm cron di spersion (Trickpsan/M glyol 4:1 (ww An
oi l -in-water enulsion containing 5 % (ww M glyol
812N, 0.2% (w w) sodium dodecyl sul phate (SDS) and 5
nV NaCl was prepared using sonication for 60 m nutes.
CLAIM®e enul sion droplet size was neasured using dynanic
light scattering to 185 nm A 20 % (w w) suspension of
crystalline triclosan in water containing 0.32 % (wWw
1 AYRScORr B BRBLEENRY o $AR GRbLABn BALLELhSbAYE sudd@dbh Berflcles in
vol unme- averaged particle size of 92 nm “as neasure y
an aqueaswfediinh Eoraeising the fOlldwing stefs: t he enul si on was m xed
with 0.5 nL of the suspension and heated in an
1) conghtigipary gl ass vial to 100 OC for 10 minutes. The
2) am'x gge(ya%ighen cool ed down to room tenperature and
e pd????f% %ize neasured with dynam c |i ght
scat L ebhiBdodsQqudk phake; Af ter 2 hours of storage at room
tenperature, crystals appeared on the bottom of the
vi al snahditaf;t er approxi mately 1 day the whol e
suspensi ogn was crystalline. Exanple 3b - 10 %ricl osan
anor BEBEESEUbNi cron di spersion (Triclosan/M glyol 2:1
with (WW) An oil-in-water enulsion containing 10 % (w w)
Mgl yol 812N, 0.4 % (w w) sodi um dodecyl sul phate
b) the 6§H9htiaARAvald-ixdMubla Ghbswase; pr epar ed usi ng soni cation for
60 m nutes. The enul sion droplet size was neasured
wheregnstheygptid phsubstentiailyymatersisentlubtde subsfance tali@Bibitems bebovp 00:94w/w); and

. (w, suspensi on of .crystalline triclos in water
2) incie RN RSO0 Tl ) i BT ot oSt

ﬁmdMQEQuﬁﬁéiéing’ having a vol une-averaged particle size
of 92 mm as neasured by |aser diffraction. 0.5 nL of

the emul sion was m xed with 0.5 nL of the suspension
and heated in an ordinary glass vial to 100 OC for 10
2. Amprageseaccortine tladmyreherpis the sehstaatidlythtadwnlubly splestimee is in its
c thengﬁgature and the particle size nmeasured wth
IYSRAVRARTe | ght scattering to 185 nm After 2 weeks of
storage at roomtenperature no crystals were visible
in the subm cron di spersi onCLAI V5
3. A process according to claim 1 wherein the substantially water-insoluble substance is

amorphous.

4. A process according to claim 1 wherein the substantially water-insoluble substance in its

crystalline state is added as a suspension.

5. A process according to any of claims 1 to 4 wherein the substantially water-insoluble

substance is a substantially water-insoluble pharmacologically active compound.

6. A process according to any of claims 1 to 5 wherein the melting point of the water insoluble

substance is below 300 °C.
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1. A process for the preparation of a stable
di spersion of solid anorphous subm cron particles in
wa@pooagereetis nmedi um conpri sing the foll ow ng stBPEESEADYP6/000933
conbi ning a) an enul sion conprising a continuous
aqueous phase; an inhibitor; a stabiliser; with b) the
substantially water-insol uBBe substance; wherein the
ratio of substantially water-insol uble substance to
inhibitor is below 10:1 (wWw; and 2) increasing the
tenperature to vicinity of the nelting tenperature_ of
7. Aprecesyprserdingiteany\pf lakmsyli ta s avhgksinethe mplingpeiet of the water insoluble
rocess,accprding.to claiml1l wherein the substantially
substapgs 18 FITah LS ef?g'ldj@gsﬁbst ance is inits crystalline state.
3. A process according to claim1l wherein the
substantially water-insoluble substance i s anorphous.
8. Adprodespimadig tamyoif dixing 1tto Sotigian the whiting painttofi¢he water insoluble
substantially water-insoluble substance inits
substaeqis egyal prislost 280eCi s added as a suspension. 5. A
process according to any of clains 1 to 4 wherein the
substantially water-insoluble substance is a
9. Shasdsaiichlnk Yo M@ ErinkSIob YhhiRrRAE HBRiIAE PhiCRkHeYva8E ids¥Rible
conmpound. 6. A process according to any of clains 1 to
substdhicevh eqeil or tehev ¥¥6I°Ci ng poi nt of the water insoluble
substance is below 300 0C. 7. A process according to
any of clains 1 to 5 wherein the nelting point of the
| .
10 AFEEs LASRLUR By R ERPANGE B Rl B afibq APl on ot Vot
the nelting point of the water insoluble

11. A process according to any of claims 1 to 10 wherein step 2) is performed under high pressure.

12. A process according to any one of the preceding claims wherein the inhibitor is sufficiently
miscible with the substantially water-insoluble material to form solid particles in the dispersion

comprising a substantially single phase mixture of the substance and the inhibitor.

13. A process according to any of the preceding claims wherein the inhibitor is a mixture of

triglycerides obtainable by esterifying glycerol with a mixture of medium chain fatty acids.

14. A process according to any of the preceding claims wherein the inhibitor is selected from the
group consisting of mono-, di- or triglyceride of fatty acids, fatty acid mono- or di-ester of a C;.10
diol, fatty acid esters of alkanols or cycloalkanols, waxes, long chain aliphatic alcohols and

hydrogenated vegetable oils, or a combination of two or more inhibitors.

15. A process according to claim 12 wherein the inhibitor is selected from medium chain

triglycerides containing acyl groups with 8 to 12 carbon atoms.

16. A process according to claim 13 wherein the inhibitor is selected from Miglyol 810N, Miglyol
812N, Miglyol 818N.
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substance is equal or below 200 0C. 9. A process
according to any of clains 1 to 5 wherein the nelting
w@oioin2bs t he wat er insol ubl e substance i s equeCT/6E2006/000933
bel ow 175 0C. 10. A process according to any of clains
1 to 9 wherein the aqueous nedi um consi sts of water.
11. A process according to28ny of clains 1 to 10
wherein step 2) is performed under high pressure. 12.
A process according to any one of the preceding clains
wherein the inhibitor is sufficiently mscible with
t he substantially mater-insoluble material to form
e
V7. ARl Rl el LB NP R AR ML ST
and the inhibitor. 13. A process according to any of
the preceding clains wherein the inhibitor is a
18. Anprreags @cvz;ﬂing G ghispclevhadeis thelyetin o aiates inggluldle pubstafagiand inhibitor is .
2:1 é& y.cer with a mixture of mediumchain fatty acids.
WiERSY B Dcess according to any of the preceding clains
wherein the inhibitor is selected fromthe group
consi sting of nono-, di- or triglyceride of fatty
19. faproctss ackatiing tachith IMOR@ein dte retio- A staek-imabluble Gibsthfcettind linhibitor is
fatty acid esters of al kanols or cycl oal kanol s, waxes,
1:1 wivobi@ptti n al i phatic al cohol s and hydr ogenat ed
vegetable oils, or a conbination of two or nore
inhibitors. 15. A process according to claim12
20. ARGERE RecblaBgitdflhibi T Pherkis 1RBGIRGN M) 'ﬂfﬁdﬂeﬂé@nﬁhﬁﬁ'a'&o—
triglycerides containing acyl groups with 8 to
mhibigar bon atonms. 16. A process according to cIa|n113
wherein the inhibitor is selected from M glyol 810N,
Mglyol 812N, Mglyol 818N 17. A process according to

: Cein.. obibiLa

21 ARHD oI5 Qubl LRt i 2hsale Pl

compfigthd Mok, Madr @figlydssad sfiThte ide srtamei aodd- ondliddtet 6fTa @,3, diols,
2:1 m/m1by wei ght. 19. A pr.ocess according to claiml

faity agfressisisof eBrenolsatricpeledikapels evaxieh dols ghdie alinlibisct Aevdels amd
i nhi bitor ls 1:1 ww by weight. 20. A process

hydrogenatsfl JPSFEPIELIE| ai m 1 wherein the enulsion in step |a)

further contains a coinhibitor. 2 1. A process
according to claim20 wherein the co-inhibitor is
22. Sploest edoddin@md Ay f glathiR0 or 21 wherein the co-inhibitor is selected from

medium chain triglycerides containg acyl groups with 8 to 12 carbon atoms, long chain aliphatic
alcohol containing 6 to 14 carbon atoms, polypropylene glycol 2000, and hydrophobic block

copolymers.

23. A process according to any of the preceding claims 20 to 22 wherein the co-inhibitor is

selected from Miglyol 812N, 1-hexanol and 1-decanol.

24. A process according to any one of the preceding claims further comprising a step of isolating

the solid particles from the dispersion.

25. A process according to claim 1 wherein the temperature is increased to a temperature of

+ 20 °C of the melting temperature of the active substance
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conprising nono-, di- or triglyceride of fatty acids,
fatty acid nono- or di-ester of a C2-io diols, fatty
waedodoegeeer s of al kanol s or cycl oal kanol s, waxeST/SE2NE000933
chain aliphatic al cohols and hydrogenat ed veget abl e
oils. 22. A process according to any of clains 20 or 2
1 wherein the co-inhibitor39s selected from nmedi um
chain triglycerides containg acyl groups with 8 to 12
carbon atons, |ong chain aliphatic al cohol containing
6 to 14 carbon atons, polypropylene glycol 2000, and
hydr ophobi ¢ bl ock copol yners. 23. A process accordi ng
Lt . . ' 1B ; in the
26. A 0Bl h 08 BRI € R g Ml o
and 1-decanol. 24. A process according to any one of
the preceding clains further conprising a step of
27. Amgoteatdcogydingite aopof daiprarltip 86 wherip dinstahiseiissactsil fom 5,
Akpnocess accogﬁing to claim1l erein the tenperature
polymeiiC dispepsanf oL syrgaciant; ar A mixiirg fhere 20 OC of the nelting
tenperature of the active substance26. A process
according to claim4 wherein a stabiliser is added to
28. Al fiBcesdpsbiag uny 37 claifus[1rt0 2P &herdia Gieradisdys pisawill ohitain a
claims 1 to 26 wherein the stabiliser is selected from
stabiliger 4n geguphefi0i(d tQll S pdysemghtor a surfactant, or a mixture
thereof. 28. A process according to any of clains 1 to
27 wherein the aqueous phase will .contain a stabiliser
29. A iRp &I anRiphBusAlibhRrohParicRRY, JBRIERE by thedPocedd according to any of
di spersi on of anorphous subm cron particles,
claimobtoi8nabl e by the process according to any of clainms 1
to 28. 30. The dispersion according to claim29 for
use as a nedicanment. 5 31. A pharnmaceutica
onposi:-t i on G. bS] ' .S according to
0. 1EPERERY PR ERERIPS e1Re B SREL R, TOTP LI 1Y
acceptable carrier of diluent. O

31. A pharmaceutical composition comprising the dispersibh according to claim 29 in association

with a pharmaceutically acceptable carrier of diluent.



