WD 2006/ 053755PCT/ EP2005/ 012334 PHARMACEUTI CAL COWPCSI TI ONS

COVPRI SI NG A CAMPTOTHECI N DERFVATE The present invention relates to
novel pharWGSHUSEEF conpositions in which the active aRENEP065/H2334

t opoi sonerase | inhibitor, in particular a canptothecin derivative,
that is useful for the treatnent and prevention of proliferative

di seases i ncluding cancer. Background of the Invention Carrpt ot heci n
derivatives ar scribed in U S Pat

6, 242, 457, theepé’%%'t&egﬁﬁcg{“ TP %S‘SNZS ?n”@&%%l%ra ed*”ﬁ%?Té‘Fﬁ“b?ERI"ATE
reference. Canptothecin derivatives, such as those disclosed in U S.
Patent No 6, 242,457, present highly specific difficulties in relation
to adm nistration generally and gal enic conpositions in particular,

i ncl udi ngpé ard@aﬁﬁ.h@ﬁh@mm&%%@en 9ﬁarﬁ{ae&teh&%\@bélﬁ&+shh}\m EW

t hese derivatives have very poor solubility. Summar nvention
I n accor 895/ IPRISPRETaSS E@Bﬁt‘o’r WpreRicriana camplgtheqin Wedyative.itaatigusefub éasn
found t hide thdatibrt 2R pFdVBRIRIADF BRifefAIND BB bAde8 MriutigtaRaerpt Ot heC' n
derivatives, including but not limted to

7-t but oxyi mi nonet hyl canpt ot hecin, have particularly interesting

bi oavail ability characteri sti Backgihudg®i theuden@i@iposi tions have been
found to neet or substantially reduce the difficulties encountered
previously. It has been shown that the conpositions of the invention
may enabCempfottescin desivativea gienaychass of coopoomdst destritedtia e Ratdnt dib 6,242,457,
bi oavai | ghi ing i i -0 o -

absor pt g%/%o%egvsg?flvy?ﬁéﬁ ar?%cp@gé‘f@od?e\faﬁ bﬂ%f%n‘ebé%ezﬁa?ﬁtgthecn&?g ivatives, such -
pat i ent sas tege disclnged 'ﬁ\kéﬁat Rasent Npy6. 248155V presemtdighiyapetiie diffipyitios tnirelation
tol erabl g Q%ﬁ&%a!uﬁ‘nvﬁbr%réﬁy MBaIE@%Bﬁ’ubQﬁﬁdd@ iH85d PY%HrVEEIHdlﬁQQn BaMicular

pernit closer standardization and e)dgtlmzatlon
requi r enBiRPEMSH degogvaiabiibvRegaus PreciflieAivey havecany ?@?ﬁéélu

potential undesirable side-effects is dimnished and overall cost of

t herapy: may be reduced. Detailgd Description of the Invention W
2006/ 053755PCT/ Er 2005ML2334 Thg%@%%i@@ﬁﬂy%i spersi bl e
phar maceutical conposition is hereinafter also referred to as a

‘conposi H Q&topcianEQthhntﬁg rbtrés%nt Inv!arrmoh it Rﬁse fngwasb lrﬁlnsmg[n gere%e ounl'ndS ith%rt] stable

preconcentrta
pharmaceutical compositions with camptothecin derivatives, including but not limited to 7-t- --

butoxyiminomethylcamptothecin, have particularly- interesting Lioavailability characteristics.
~ These novel compositions have been found to meet or substantially reduce the difficutties
encounté(ed previously. [t has been shown that the compositions of the invention may
enable effective dosaging with concomitant enhancement of biocavailability as well as
reduced variability of absorption/bicavailability levels for and between individual patien’ts‘.
Thus, the invention may achigve effective therapy with tolerable dosage levels of such
camptothecin derivatives, and may permit closer standardization and optimization of daily
dosage requirements for each individual. Consequently, occurrence of potential
undesirable side-effects is diminished and overall cost of therapy may be reduced.

Detailed Description of the Invention

In a first aspect the present invention provides a spontaneously dispersible pharmaceutical
composition comprising a camptothecin derivative.
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Terns used in the specification have the foll ow ng nmeani ngs: "Active
agent" as used herein neans a canptothecin derivative, such as those
di scl osed WA 2006893313t ent No. 6, 242,457. "Poorly water sBUBPAEUS/HZ334
used herein neans having a solubility in water at 20C of |ess than
1% for exanple 0.01 % weight/volune, i.e. a "sparingly soluble to
very slightly soluble drug" as described in Rem ngton: The Science
and Practice of Pharmacy, 191h Edition, Ed. A R Gennaro, Mack

Publ i shi T§e epopanspusiygjspesdi phaohacelifica capositichBs hevemiattertdiss' refifred 36 ds
her ei n te 03|t|o provi des
a naxi rr\llj\ﬁ?h g%rﬁé:gesﬁ{oﬁgt? ﬁ’c‘?rllm"o?h cﬁﬁe acérl f\;angbﬁ ﬁﬂ%é Lﬁﬂé’f ‘%8?%88% #ionin a
use environment that is at least 1.5 foI d that of a control

COMPY i ST HgmAfluellih ¥R BBLIGHBR hlein@foiblifg Hilhiger sed drug.

"Spont aneousl y di spersi bl e pharmaceuti cal conposSition” as used herein
means a conposition that contains an active agent herein defined and

i's capabh@t@é a@érﬂ’déécus'ég h@F&ﬂ ﬂb% a Snhpisthbss aeWAﬁ\ﬂa ghél‘l“cjisetﬂq%g §idhi &84 in

aqueous nedi u ng)evvaer or 1n gastric |
col I oi dab- %tpﬂﬁﬂtﬁ'ﬁ’eé%ﬁé Preferably liquid droplets in the

m croemnul sion size range. Solid drug particles, either crystalline or
anor phou apet er eater than 200 nm may al so be present.

dj
The spo n'fp 69?@8 WE‘F%/ sa'i“élﬁ e‘?‘%ﬁ‘%?pg’e%?‘ﬁﬁ%%lﬂ"inéé SM&%@ mates gt 2a°C of less than
pr ef er abll %, forekample mms%mmght/aﬂmﬁ@,e ) ] Mp@rmgl%&tﬁm@t&}e‘w §lightly soluble drug”

preconce r neans

spont ane%%é?é&?%d?ﬁs zﬁﬁ?@’f @ﬁ%cgp%an ?ﬁ{%q‘ag%ﬁg“Wd %d'tPGrEd AR
exanpl e, Gennam,tréaqk Rublishing@phparynU8; 1996j et 9 185. 1 to 1: 300,
preferably 1:1 to 1: 70, but especi ally 1:1 to 1:10 or in the gastric
juices after oral application. -"Mcroemul sion" as used herein neans a
transl uc@*ﬁava%thegtatswe%b%rquewthdgfare@gem Comtmpmesﬂmmhmslﬂml ally
non- opaggviaed h Haslabundli b@r%ﬁt?étfaﬂ of méfachv% Jg%hffﬁqha‘i BSHB@&%%%%MS

subst anti al lX ﬁ)ont aneousﬁ% when 1ts nponents are

cont act HMANERNIARIdDRIJeastd &italththak oha é@rﬁ@henr@mr@mgu@ quahntﬂuaatﬂvo&thby
st abl e antigpgpiedairdgy cont ai ns di spersed droplets of a nean di aneter

| ess than about 200 nm (2000 A). Generally m croenul-sions conprise
droplets or |iquid nanoparticles that have a nean dianeter of |ess

t han aboBpodtadesusly( HipBraiie pnquhaeddxyall esmpddton” 189 iHdd GerM ahéahs a

t t to 24 h :
o “Tongetontyshn Mk, Sl 5N 2% LA Fod) erBEd Pe5i Grrdn ol otisne
spont ane@lgldaloﬁ‘tmtureaﬂwhetrh@iumdym‘aan gqueEpab imediuyn, for aaspar water, anth gastric
| t ti
Chr gugh PRESEIARCEaolBP LERAREs ! BrarctBtly uarRORRETH A e HBhIIRRN s
inter- oAB9%- Mg dygpalicieseitherarestalinetay amorefrous, ¢ftraearediakiieegicater tiemn
coarse exog fih PRS- alsd bl brléeéntch?er@p%%fnb&}sﬁmsdéfrs %ﬁg@ﬂeg%gﬂ%n@%g.u?ﬁ.s

found in Unit d K|n dom pat ent speC|f|cat|on

Progr essP'f aﬁﬁ' e&?\‘ﬂs'&)ﬂeﬂ‘ﬁfz%ér‘%?ence 12, 405 et seq. Academc -
Press (1975); Fri berg, Di sper5| on Sci ence and Technol ogy, 6 (3), 317
et seq. .&il9§51_h;| and Ml | e Pharm Ind., 50(3), 370 et seq.
(1988)]. A 4 BF'H@P’%QB@E‘ Iral“‘*‘t ﬁ%”ﬁ?ﬂé‘fé‘ﬂ‘ﬂ mieﬁ(}%ﬁP?'Bﬂosgiroawfuré‘sspantaneouslv
spont andfounsd & miirsgeulsiom Ineanper@iecwsoaediir Aor XM il atdr, SOEXAINBle R a

Componerfoidh 85 124 4. Aoy E3Y b1 ko JEReReR oot Briehs Sapnc °

co- sol vdwges after oral apphcatlon

“Microemulsion” as used herein means a translucent, slightly opaque, opalescent, non-
opaque or substantially non-opaque colloidal dispersion that is formed spontaneously or
substantially spontaneously when its components are brought into contact with an aqueous

2
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Preferably the spontaneCusly dispersible pharmaceutical conposition
Is suitable for oral adm nistrations The canptothecin derivatives,
have poor W&X2896/658158bi | ity characteristics and di spl ay BCHER205/012334
solubility of below 0.001 % e.g. 0.001 to 0.0001 % The active agent
is preferably used in free base form In another aspect, the present
i nvention provides a mcroenul sion preconcentrate conprising a

canpt ot hecin derivative. Especially interesting is that the drug | oad

achi evedmabiuh. F\rﬁnb@eﬁ‘iufsfdhqmﬂeﬁh&?n&h@m%w&ﬁ 6i§a|ly$:oﬁﬂa91@'dfsb§é8&| y
hi gher than wt ents i an over-additive

o Ubi || BPPIHS GfRmeAl SR B RESH THE APUARD0 881 DTy CEn@ by BicgesiSSn
pr econcee@rﬁ@is@ﬁroplém oandmmﬁatnbpm@es:mat Hdve apﬁmﬁmetew@fnéssqnarpémt e

a m croemnul ent onpri si t ot heci n derivative
2nd o caPmEsRTAERRRABASE bahTed BB ialpaRafe Moo n evare stabe
sur fact aowerparlds’c;sdfpctpmlrburscrmtqngarent and a optionally co-solvent. The
m cr oemul si on preconcentrate preferably forns an o/w (oil-in-water)
m croenul sion when diluted with water. Preferably the relative

propor t i Yesoanfulsitre dfiep grslater easecafmperseatiof siye ta spontwebdecioamdtios) , the
hydr ophi }jsfm mr&esm 1raﬁg£raﬁ5h@9|ggérg @}g@af&%eSﬂkr\égggo(&h%loEsm%t hin

the "Mcr oerm Si st an ese

phase di a@jreansd pwﬁawm ﬂjéwah Hheduolpgicad Mmesransesi lowaasarﬂd:maeralla@dlty and less .
descri beghdrnaf: lﬁfa-ﬁlv%ug%nzgﬂy Wdrm%{rﬁéﬁ(ﬂ%ﬂcé fhaR BGABE EmﬁEBﬁgt the

present pLnvention provides a m croemnul sion conprising a canptothecin

deri vati Gurther glarasteristien gl miceiemulsions &aa pa faupd imUsieg Kirgdom pateptt er )
M cr oenubsdcABationGRASRAFVO; meﬁfProgrb@ ip saﬁmtaddwmrh@élsaémé d@&os et

ormoassta e B oy AP o bF e e bl Faaresk 8. o1

opt i onal bgq. &1986); sod Wedier et al. Pharm. Ind., 50 (3), 370 et seq. (1988)].

In another aspect, the present invention provides a spontaneously dispersible

- pharmaceutical composition-comprising a camptothecin deriv'ative', and a carrier medium
comprising a lipophilic component, a surfactant, a hydrophilic component and optionally a
co-solvent.

Preferably the spontaneéusly dispersible pharmaceutical composition is suitable for oral
" administration.

The camptothecin derivatives, have poor water solubility characteristics and display a water
solubility of below 0.001 %, e.g. 0.001 to 0.0001 %.

The active agent is preferably used in free base form.

In another aspect, the present invention provides a microemulsion preconcentrate
comprising a camptothecin derivative. Especially interesting is that the drug load achieved
within the microemulsion pre-concentrates is significantly higher than within the single
excipients indicating an over-additive solubility of the camptothecin derivatives within the
microemulsion preconcentrates.
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The col l oidal structures of the m croemul sion form spontaneously or
substantially spontaneously when the conponents of the conposition of
t he i nvent WORBGE3Fought into contact with an aqueous PEHERAHS/EH2354
by sinple shaking by hand for a short period of tinme, for exanple for
10 seconds. The conpositions of the invention are thernodynam cally
stable, e.g. for at least 15 mnutes or up to 4 hours, even to 24
hours or | ont al uct ur.e

dropl ets '%gﬂﬁ‘% asé_é(né[ﬁgh e\é?mt"f%}ﬁ'&)f& E6)1\"Jriré\:}"?aaﬁh] é?orﬂ}nrgg%nc{a ﬂé e about
200 nm ( zpmpﬂsm a camgiothesisderimative &bd atcalrs memu(nlthstmm@)nses ¥ lipophllit y

| ess thag yBS’né?n 5'( H‘QPQ lﬁ%h %g@ﬁe”o‘ngboﬂéﬁ%ﬁr o@g&%g}ge RPénk00 A as

neasured st an technrqu using a
MALVERN ZETASI ZER 3000", particle characterising machine. Solid drug

particleg h@fméFSé\‘HulgibﬁF%Sﬁcerr@t@tp‘?éfeFaB@%rﬁﬁ%nW'(@Mna\}a?é} ) PRrdnRRGEH -
The proportion of i cl resent may be tenperature dependent WO

2006/ 053W5®WW%§P@12334 The active agent is an inhibitor of
t opoi sorrerase | (Topo I inhibitor) and is therefore capable of
pr event| sed inter alia

1 t hat
et T vat i BrefereBY AR iy LORRHaBEct oY fobple Fomaeaie pibe Frrea i) thee
active agedrbpmm; aompanprit(s),emdioptichaally thatdovseiverTid) Sie @litais sheoMicospolgibaS i S

i o ar RN TahBi e Sy BptirfoR TrosE 755 450 e WRBlaRea n

7- met hy oxgnventanabrhyner andestrbed ing.g. GB 2,222, 770 or WO 96/1 3273.
7- met hoxyl m nonet hy1- 10- hydr oxycanpt ot heci n;

7- (ter-butoxycarbonyl-2-propoxy)i m nonet hyl canpt ot heci n;
7- et hoxylwnﬂﬂm@hmccdh@pr@smmmntlmnremﬁsmwmaﬂumdmreagpt ot heci n;

7-(2- et BX%&B&\%&M&H@&Q@H hyl canpt ot heci n;

7-t-but oxyi m nomet hyl canpt ot heci n;
7-t - but oxyi m nonet hyl - 10- hydroxycanpt ot heci n;

7-t - but oxMé Fideemiisivh siReBRbIQRYSIR TBLIAIWES) Microemuision.
7- (4- hydr oxybut oxy) i m nomet hyl canpt ot heci n;

7-tri phenyl met hoxyi m nonet hyl canpt ot heci n;
7- car boxynaiditeex wipach ahepreydt avphtizineetides a microemulsion comprising a

7-(2-am 93%&%&%&#&%9&%@3{ QW;JS&% C%Pnpggént a surfactant water, a hydrophilic

component and optionally a co-solvent

The colloidal structures of the microemulsion form spontaneously or substantially '
spontaneously when the components of the composition of the invention are brought into
contact with an aqueous medium, e.g. by simple shaking by hand for a short period of time,
for example for 10 seconds. The compositions of the invention are thermodynamically
stable, e.g. for at least 15 minutes or up to 4 hours, even to 24 hours or longer. Typically,
they contain dispersed structures, i.e. droplets or liquid nanoparticles of a mean diameter
less than about 200 nm (2,000 A), e.g. less than about 150 nm (1,500 A), typically less than
100 nm {1,000 A), generally greater than 10 nm (100 A) as measured by standard light
scattering techniques, e.g. using a MALVERN ZETASIZER 3000™ particle characterising
machine. Solid drug particles of mean diameter greater than 200 nm may also be present.
The proportion of particles present may be temperature dependent.
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7-(24J, N-di met hyl am no) et hoxyi m nomnet hyl carrpt ot heci n;
7-al | yl oxyi m nonet hyl canpt ot heci n;
7- cycl ohexWOR)/ 818 et hyl canpt ot heci n; PCT/EP2005/012334
7- cycl ohexyl met hoxyi m nomet hyl canpt ot heci n;
7-cycl ooct yl oxyl m nonet hyl canpt ot heci n;
7-cycl ooct yl met hoxyi m nomet hyl canpt ot heC| n;
7- benzyl oxyi m nonet hyl canpt ot heci n;
74( 1- bendyk axtierdgen) is an frinéitpt @‘tt@gﬂlqonmaetldfdmdumhlbstor) and is therefore capable
7- (1-benzy | ¥t gé‘%}%’"ﬁ‘ﬂ% @058 Bused inter alia by the activation of the
7- phenoxyl m nonethyl ca ecl
7- (1- t - bURRSIBPMET3EE) Eeaepictanpt ot heC| n;
7- p-ni trobenzyl oxyi m nonet hyl canpt ot heci n, WO
2006/ 053755PCT/ EP2005/ 012334
7- p- net hMO&%ﬁﬁ%ﬂl @glm tma ﬁgwgtagwtd%ﬁrqagmgqqm derivative. This class of compounds is
7- pent af ldﬁéﬁribb@ﬂ'ZUBOPﬁlbm N et sz anpt ot heci n;
7-p- pher‘ryl benzyl oxyi mi nonet hyl canPt ot heci n;
42- (2, 4-difluorophenyl)ethoxylin nonmethyl canpt ot hecin;
4- 1 - brafbbenagtive ayntsiwniohedrd vespibed ptUn8cPatent No. 6,242,457, include:
1- adamant yl oxy) i m nonet hyl canpt ot heCi n;
1- adamant yl met hoxy) i mi nonet hyl canpt ot heci n;

(
(
( 2- napftrhsthyoxyimiminmesihgicamyitatbeqin; ot heci n;
9- ant

(S a0t AL R DRI SR AL

( 6- ur adyterwetoysayhany b aePeYiEnesIethtreaIpipthecin;
[
(
(
[

2-(1- ?feﬁwd)ayﬁﬁlﬁ&ﬁéfﬂw CHrRsTRAdR| canpt ot heci n;
4- pyr| ) met hoxyi 'm nonet hyl canpt ot heci n;
2-

t hi H’EHPIWW MAtHEREPIIISCHA Pt ot hedi n;

(N m%'trmzlraetﬂylwt@@mmmonmtﬂyréambwcm nomet hyl canpt ot heci n;
42-(4- I | ni. n | 1 e hoxpz%{ m. nonet hyl canpt ot heci n;
7 (benzoy BUR MR RIEREAEID: hoci n: |

74(1- hydrmabptoxylnm)onﬂetmeo-y\y@bmchmpmmqamot heci n;
7-ter-butyl J: oxi de; and
7- met hox?ﬁr%%kﬁ'%ﬁ%&%b'%é&%ﬁgﬂ?% In a very preferred

embodi met{(4dydrokdutaxyiminposthyicreptothigeinsoner ase | | nhi bitor of formula
I has .t he.ifisHenPRDxsitiddrtetyRalipifbcis Compound A- of <

7-carboxymethoxyiminomethylcamptothecin;

7
7
7
7
7-
7-
7-
7-
7-
7-
7-
7-
7

.-7-(2-amiho)ethoxyiminomethylcamptothecin;

- ?-(2'-N,N-dimethylamino)ethoxyiminomethylcamptothecin;
7-allyloxyiminomethylcamptothecin; :
7-cyclohexyloxyiminoethylcamptothecin;
7-cyclohexylmethoxyiminomethylcamptothecin;
7-cyclooctyloxyiminemethylcamptothecin;
7-cyclooctylmethoxyiminomethylcamptothecin;

- 7-benzyloxyiminomethylcamptothecin;
7-[(1-benzyloxyimino)-2-phenylethyl] camptothecin;
7-(1-benzyloxyimino)ethylcamptothecin;
7-phenoxyiminomethylcamptothecin;
7-(1-t-butoxyimino)ethylcamptothecin;
7-p-nitrobenzyloxyiminomethylcamptothecin;
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WO 2006/ 053755PCT/ EP2005/ 012334 The preferred and especially
preferred active agents, in free or pharnmaceutically acceptable salt
form nmay WO 28¥dtsed as described in U S. Patent No. 6PURZEPAGAI23ES
mentioned therein, they nay be in the formof their possible
enantiomers, diastereoisoners and relative mxtures, the
pharmaceutically acceptable salts thereof and their active

met abolites. In accordance with the préesent invention the active
agent nay-pheetpylesremloxyiminamethyisamptothecinei ght of up to about 20% by
wei ght of_ A i 4on, e.g. fromabout 0.05% by
wei ght . }rﬁéﬁggﬁ?é%%ggéﬁ't%@%Btbgﬁ%dpééﬁg&%r esent in an anmount of 0.5 to
15 % by Wetnpenyloénzylosyimimopetylcemptotheaie; acti ve agent is poorly water

sol ubl e $: tzt 4'%“%’?W%{ﬁﬁ?th@gﬂﬁnﬁ‘%@'ﬁka%ﬁmn; In sone enbodi nents of

the conpositions M ron the carrier nmediumconprises a
| i pophi | 7¢4-tbuipbaratoxylimisemetadeHPRIOtEE a hydr ophilic conmponent. In

ot her ermbolb iR fyibRSinfRhdtificampiitteinconpri ses a |ipophilic
conponent, a surfactant, a hyd %Erl\%l c conmponent and a co-sol vent.

. a nyarao
The | i pophl-ReamaBvpsHheRinieaethdenRIdRed®: nore |i pophilic substances.
The hydr pphihhpHingagpameiietHyRERpiotrReinpNe or nmore hydrophilic
substancez Wge c%l:‘ri r . medi u cag}tcont_ ain one or nore surfactants.
The car r { & 2RBN TR CGMEEMEdMFaBREMNSE Mor e co- sol vents. The
conposi t 7-eritargfmdtiexyinineamdthyeangasthéci | ude a variety of additives

i ncl udi ng_ant.i oxi . .M Lal. agents, enzyne inhibitors,
stabili zg#@U}aﬁﬁﬁr}égﬁ&gﬁ?'{}%@&wl%r%g&éa'l‘svveet eners and further
conponent-42-§luerhypshaxilisisoetbgicahptdtheeinFi-edl er, H. P. "Lexi kon der

Hi | f sstotfge..f i i .angrenzende Cebiete", Editio
Cant or, g‘%%@yi{}?@%ﬁn ?mﬁ@@bﬁgﬂsgﬂénd expanded edition (1996).
These  adéi(2-thissy)methoxdomeesihuisamptodiecidi ssol ved in the carrier nedium
The compasinhensH-2ipiddr@inyINERGyRiIndrighHeinRothb@@phi | i ¢ conmponent or
phase. Th‘zd\;cti?/)e gg%;éeérf?tm?raw_ beﬂycorrll ai ned i%cfthi s conponent of the
carrier AEA{AmPrPRAE W“ﬁ@ﬁﬁﬁ‘ﬂ"@%ﬁ@?ﬂmmen present) is preferably
char act eyiEaeoPdxyinihevetidBearaptot@esnt; | ess than 10, e.g. up to 8. WO

2006/ 053?—?& I?\%{o%ﬁ%?n% -/29p Ze%:fféthy!) camptothecin;
7-ter—butyloxyiminométhylcamptothecin-N~oxide; and

7-methoxyiminomethylcamptothecin N-oxide.

In a very preferred embodiment of the invention, the topoisomerase | inhibitor of
formula | has the following structure known as Compound A:

Compound A
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Sui tabl e |ipophilic conponents include: dycervl nono-C6-Cmfatty
acid esters These are obtained esterifying glycerol with vegetable

oi | foll ow® 296/4¥8158cul ar distillation. Mnoglycerides BCI/ERMIA1235H
use in the conpositions of the invention include both symretric (i.e
fs-nmonogl ycerides) as well as asymetric nonogl yceri des

(amonogl yceri des. They al so i nclude both uniformglycerides (in which

the fattyac r,geﬁm %{ﬁ%ﬁ& é) éﬁefg%@%&ﬁg aBéﬁt l‘r!e%opélha?q‘uﬁ e'ﬁ%a‘?lg géetp\/able

acid) as well as mx
const i t uealt famg, @éyrp@s'eamamﬂ agaleperibed fral Sy Patendrs!q 61424.454t tﬁys regritidned

constit utmﬁe.ﬁﬁ){e {(Hﬁfh t?@?&nﬁﬁﬁﬁg%ggbig%ﬂahi it gﬁ%ﬁ‘e‘?‘?&&‘iﬂ@fs gﬁtﬂ Afative

havi ng a chaln rome y sult are
capryl i c g¥tureshe @hﬁr&a&e%ﬁ‘}ﬁ%ﬁ%@@ﬁbfgé@”&/ﬂ’l@f@ﬁf a1ddheibagtive geiaboijtes.
avai l abl e, e.g. under the trade nanes ImmMtor(r) 308 or ImMtor(r)
312, res ectlvelg frome.g. sasol. For exanple Ithorg r) 308 :
conpri se n ageordages Wit the, preReLNVERNtIPY H'@sacéh‘ﬁja@?ﬁfrﬁyp% PE&§ENYIB AN UHOHEE by
addl ti onadelghhafﬂﬁﬂb%bbé‘bﬂaﬂ)% ﬂﬁ@@ightfdfﬂ@ c@htp@@m@i off A in&htioACs.§. fV(ﬁ‘llI u@oufrax

3, saponl ion val 1
o0 OBSE o GPat TA8 a5 A0SRt BRUprR L BSPOE A Aol S S 095 %
nonogl ycewigthesf, the c8tmplogitioncer i des, 1 cY. triglycerides (H Fiedler,
/oc. cit., volune 1, page 798). A further exanple is Caprmul MM c8
from Abitec Corperation. 2)M xtures of nono- and di-glycerides of
C6- C18 f-dhe pctiveiagent i hearly waler sptlbletsotitis sgmige inra carfiér. reedium.

S-nmonogl ycerides and a, al-diglycerides) as well as asymmetric nono-

and di-glycerides (i.e. a-nonoglycerides and a,s-diglycerides) and
acet yl at dHSQRs $MBRYiIpERts pﬁ@he@@mpoa"my oéﬂ@dmien&qm@@ cptehmggdilmmomprises a

gl yceri d‘ﬂ?opfhihﬂ cWRp&ibrt faes,dn@btfaut afd & hfd?a.ai.nctdéﬁ-lbbné.& ﬁPéTHQrSé%%darnhéFﬁé ihky

of a single fatty aci as wel |l _as m g yceri de e

the fatt y2%ef '&?eé'é'ﬁscPFtpﬂé‘?ﬁa"%OpE'B?r%%MeB‘f PHHaG, #E\W‘}P“A'EFB%‘POWG‘W
any deri aabisomsntt hereof with lactic or citric acid. The fatty acid
constituent may include both saturated and unsaturated fatty acids
having a chain length of frome.g. C8-Cl0. Particularly suitable are
m xed cafhy lipaphiindompgmant caroprisesonoer raorg lidophdlcystbstanes. dfhe hydrophilic

conmer ci , i . | 742 0 .
i or SborhBberibsBs off B midGleob i HRERGRE ho AU s Grlboggan
| east 45Werohogleysdrtigels. dhel carxipl medi@ntch@cmam@we Qg Matktc-$aiveats.
characterising data: free glycerol max. 2 /0, acid value max. 2,
saponification val ue 250-280, iodine value nmax. 1, water max. 2 % (H.
Fi edl er, Tﬁeeommsstlons\961h61nveﬂwa?9r@jude@W@Ptvsmaﬁ%\reé inlugingrasgoxidants,

conpri se aﬁﬁ?ﬂr@r’oﬁlagég@hﬁ 'eﬁﬂﬁnepiﬁhlﬁi&ﬁé )éidbﬂ/zér@ﬁﬁr’e%r@é&lv@s ifRvallry, GReSkends and

known an%%onnerm al V 8 J % % eP .

2006/ 053 ptﬁqwgwg /SH%Q ose escnbe in Fie ler. H. Lexikon der Hilfsstoffe fiir
Pharmazie, Kosmetik und angrenzende Gebiete", Editio Cantor, D-7960 Aulendorf, 4th
revised and expanded edition (1996). These additives will conveniently be dissolved in the
carrier medium,

The compositions of the invention include a lipophilic component or phase. The active
agent may be contained in this component of the carrier medium. The lipophitic component
(when present) is preferably characterized by a low HLB value of less than 10, e.g. up to 8.
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trade nane Caprmul 0 MCM from e.g. Abitec Corporation. Caprmul @ MM
exhibits the follow ng additional characterising data: acid value 2.5
max., al phWONOHASEES ol eate) 80% nmin., free glycerol 2.BYFERM05012334

i odine value 1 nax., chain length distribution: caproic acid (C6) 3%
max., caprylic acid (C8) 75% mn., capric acid (C10) 10% mn., lauric
acid (C12) 1.5% max., noisture (by Karl Fisher) 0.5% nax.
(manufacturer infor mat i on). Suitable exanples of nono-/di-glcyerides
with addiSuitabiafipepsiic gempenantsicivdeh | actic or citric acid are those
mar ket ed under the brand nanmes of ImMtor 375, 377 or 380 by sasol.
Furthernore, the fatty aci d constltuent may include both saturated
and unsathir aGeenhmEyo-LeCusialuasidgstarsc haj n | ength of frome.g.

C16-C18. A swyhéahire o@?éﬁiéﬁ'e@tehﬁ;mﬁ%o@@ @ittt Gé@éwe/én fed«@@d@y rRoléduRirt | N9
the foll ow ”ﬁis@gﬂ' ti chagfact eri si ng data: m)no%a%%cerl de cont ent

55-65% pero Q% Oﬂﬂﬁe" § suifgbledpr gssR Hhe CORPPSIang, of dhg igveptipy pctude

mlax 2, | I odi b&g\ﬁghm@trﬁﬂf &.&- mSﬁmveﬁdmhf @8Il ¥ehsyenristie ﬁﬁﬁog[io{ezﬁ@es (%-
cero max 0 u rmat[.on sters ese

.gné e symiERPOVTORs: THek R el D BBy SR kg B When HegRiptan dos

(i. e. da gdl %bmmnjed’es):ompcbeﬂ@nmk@toed sdgﬁufa@amtﬁ&s%raegﬁxed@mn@éss?

i ncl ude bot ni s r I C C C en

i's conposed bli:él ma“"?rfl L%’aﬁ& sﬁ%’f‘é“‘? (?%ﬁsedé{ \/\%’ﬁaf g‘éacﬁﬁ?%jh Wty

gl yceri des (&cid coma’mtunht why toledé aothwa'a:mteld awhgisatwaed fatty acidspadega offain:

various fatty, d?%maé'g é‘JUM déﬁ'la@%@ﬁita%ﬁar ér¥%% r?csorgélﬁ*c%‘afd The ..

fatty acid conStituent I nclu satura nsaturated
fatty acids ﬁwpgigcead@mmﬁh Reerf@nineseialyrayaiiabie, epgunder dhe igBle@ppese. g.-

C8-Cl10, e.g. Inkfitor®R0B bfswmfdr@ 332“rb@dé'cﬁve!ysfrﬁﬁwd|sb§ol¢c9'e¥§rﬁﬁlbquﬁ§nor®
which. is comercially avail g] t he trade nanme Sunf

GDC-S, e.g. ?%?HW%{IS?%&NS@%{@Q "/EJB“O”OM‘%?”GW"PHS@@@W&“&H'Oﬁ% d
val ue ;)f abouﬁar@ct&;sur@ dht@lfbe@eylycdml @@lat‘,e‘/uta«crizlLvamJ@Qmatxt tﬁ&a%%ng@dﬁdn Ralue
nonoester co m cha a Cl .

o veer i GotAd Bt Baftrteater s siorebfiatlmgi L % Tfitaly ™ fpgsesy % free
having 6 to @fgcerel, @°/8nbmg1;&errdmrbefndlglymmles Suisttadiyoe ridediH. Fiedlegi i, cit.,
fatt dt ially. ' e
Lnder the t 1 EnETRdReR & (NP AMMUCHRNFCE B AliBY EploBRiEn.
M gl yo10810, M gl yol @12, M gl yo18818, Mazolo Sef s010860,

Sef s01088; Myl iob(dio- bRl Aol ioedsCRE CiBy bels Mol yol B12 is a
fractiona edmﬁf’_‘“‘l—_morlsmg capryrrc-capric acid

triglyceri deShefednaiie begh aymrbetee (eak-mascghieerides am)w ‘Jiglycesdeshaswell as -
Fatty acid cagpanétiié MBno- 47 dBKceria8 Ule. d¥horlRcdRRb ind Q. s diglycerides) and

acetylated derivatives thereof. They also include both uniform glycerides (in which the

fatty acid constituent is composed primarily of a single fatty acid) as well as mixed
glycerides (i.e. in which the fatty acid constituent is composed of various fatty acids) -
and any derivatives thereof with lactic or citric acid. The fatty acid constituent .may
'include both saturated and unsaturated fatty acids having a chain length of from e.g.
Ce-Cio. Particularly suitable are mixed caprylic and capric acid mono- and di-glycerides
as commercially available, e.g. under the trade name Imwitor® 742 or Imwitor 928,
from e.g. sasol. For example Imwitor® 742 comprises at least 45% monoglycerides
and exhibits the following additional characterising data: free glycerol max. 2 %, acid
value max. 2, saponification value 250-280, iodine value max. 1, water max. 2 % (H.
Fiedler, foc. cit., vol 1, page 798). Other suitable mixtures comprise mono/diglycerides
of caprylic/capric acid in glycerol as known and commercially available under e.g. the

8
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WO 2006/ 053755PCT/ EP2005/ 012334 65% Cm about 30 to 45% Cl12 max 5%
acid val ue about 0.1; saponification value about 330 to 345; iodine
val ue max WO M I5§GFe 812 i s avail abl e from Condea. NeoPEBEPNDBHIEMS
a fractionated caprylic-capric acid triglyceride available from
coconut oil; acid value max. 0.2; saponification value about 33510
360; iodine value max 0.5, water content max. 0,15% D. 20

0, 930-0, 960, nD20 1, 448-1,451 (manufacturer information). NeobeeO M5
F is avai | ablradd pame Sarapa@ MGMdrom eq. AUMWDMWCepmsl@\MQMmmbBQme
containing a a) e

nmono- Cm C18- @b&hﬁgg{j ?ﬁa‘?ﬁ&erﬁ@ﬁaﬁé%&bo it%g%;ée ’?i'léﬁ;a Ono ﬁas oleate)
gl ycerol wi tﬁo%é@fét’ tipe gly@erpl &.9%|neAke dodie \rﬁmeebmﬁarchﬁlfsbngthaﬁstrmnon
Monogl yceri dsefpré;e'a&ialebe) ée@hasts %abrﬂ)hcteh:% &,%W%'nmhOe%@facmewﬂ\b@ﬁm.@“

i nclude both symetric ycerid

monogl ycer i d@4fi¢ a%%ﬁ}))’&e@ m@lés mmﬁ%‘? (Qéll ! ﬁ'ﬁﬁm@%lﬁ'ﬂﬂm (maanaﬂhrrer
gl ycerides (InlfbrW@h&i) Bh@akﬂ@éia)h;ﬁé‘s‘di n%ﬂ%ﬁg{ld&@f’@es'vﬁth%ﬁi@ﬁ&@e@idﬂ% ohl Y

of a sifngle f %ﬁam%aswe g é!
the fatty acl“@‘ fifse qtfieatd pee tEB??p‘B%’éBteSFJ 9%#"‘%9@“?‘5 Mgs giclmdtpr ke 377
fatty acid consdo bylsaesl. Fajhérmore)dee feﬂff bcuaaénsmbﬁtdn@ﬁidclueéaétueaﬁﬁﬂed

fatt ds . h | th 15-

exanyl o | ncPOtaER ER A asRERepdn o oS SO 01 e A siiatie

Eonogl ycelr i dexdm)plf_ameggmé@ d()m]gpc&adyi elnatm) emltlnlfi@mawnmf&@-a@l&ﬁodri]a{ clri&lact}t@ﬂusmg
or exanpl e C cer nool.ea ekhi hi e 0

o 1 omel SR AP pierF b st DR lde GHE ity Witeh Couarymetes 04

content 75% mldwalu@mama al:rdlnea-lau@ 7036, s@pdmjfic@id: vaiue 1688173, finesexglyckodignax. |

C16: 0 + C18: T%Ql ter max. 2% acid value max. 3,
i odi ne val uegnéc's( , fsaponl [ ciﬁl n val ue 155- 165, free glycerine
max. 1% hydroxyl nunmber 300-330 (manufacturer information). 6)M xed

mono-. diy, &l HCELEIRSty abRESEesNCl ude m xed nmono-, di-
tri-glycerides at are conmercl al Ig Iaval labl e under the trade name
g

Mai si ne@ f r olW&SSIRAISsYIMmetticdre& -diglysrsides) and aeyaire i dighsatides i e fou k-

corn oi | anddighysires) and%sﬂlamdm.oatﬁ/egfr%r&@my%%6 iRIREYST@RbiY  Of

i nol eic and ol ej.c ggu%{ﬁ - and tri.- %ﬁcerldesto ether with

i nor_ anpunt SYGFOES R DIER it A PISIYENGS frrfiResed grimasiy g a single fatty

Itr| Igl yceri d@ad)(asoa/m a8inhixéd gigdetidbe{i. o gn adiththesady atid @ansnﬁfég/(@ b)toMﬁoMt

i nol ei ¢ aci ej steari

heid consti t SAlieye BsrbGad htl and Aot BEn e indoot, S8 1oy b GPnay

10% nonogl yearinteds fodh samm;tecbhrgil qnsemraﬂ@sfatnaacndlsoﬁéwrtgra g-layclengtdefsfr@ra '

10% free ol nte I | iCcs
9 ?Jéwaé:é(q’;ﬁ 15, ?,aél 0e03 I’g@g{l&%nx I&é ca Icaﬁgl%&fldgé

are: acid va sap on| val ue
of 150-175, whlﬁfeiseqomaﬁr@altymme £. gaunqaiiéhertmdey\am Surd @G-St e4g. from

Mai si ne(r) '?a&d’ﬁééé?cb'db Lﬁ@'%fa‘t@(ﬁﬁ g h@@an éélc(%alﬁé% bdut 8%l Qd@%ger de

2.5% oleic acid ca. linoleic aci ers ca.
Fi edl er, /cceonggntof aQPHFG%r@@*”‘”%Q’@”QW" %ﬁﬂ‘ffﬁ@%m‘t@rgl nf or mat i on).
M xed nmono-, di-, tri-glycerides preferably conprise m xtures of C8

to 010 or Olla- 0 fﬁt.ty cid nmono-, di- and tri-glycerides, especially
m xed Clé")ll?r—?é-@ﬁ—ﬁ@ii%@&f&f%uﬂéﬁr—“and triglycerides. The fatty acid
conponent of Thdse lrlaudedrrglmeﬂdes &lisatupated talttyaqti)heﬁhg des 1 2RYg. ®AP0] &Roon
bot h saturatg{d ar% t gls ated f \égg q i‘?? a} Preferably

however t hey are pregsdy F?}a"&% P8 AUEPTITRRAE [f105P ERCYLER acid
resi dues; i ncqmanemiauy Wallmummwaﬁeedrrfeamyma@myr&a@Gaﬁtex@ul tably
the m xed

preferably a eqb’ggékw %Egﬁfgwg@ﬁﬁi'@%@f)@@q? 'ngﬁ’f)‘v’}gp @3%% ‘%OX/Q%‘?@WO rof a

018 unsat ur asefsoi®ars; yw@gml@a(i Démgmrmw ptenfe"rfddemgwo@smqé Qm@cmdteal eic
aci d) nono- the m xed non

tri-glyceri o"e°§°%‘8%ﬂFP’EB”§ rg;sgapmlllaﬁaar@%cldftggly%%g%p%d Baydg 2 T@W@F" ‘fﬂ’t‘i%t

of about 520 Daltons. Fatty acid composition = Cg max. about 3%, Cg about 50 to

9
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WO 2006/ 053755PCT/ EP2005/ 012334 gl ycerol . Such transesterification
products are generally obtained as described in GB 2 257-359 or WO
94/ 09211. WOHe¥®BISy sonme of the glyeerol is first renoREUHEP20IH19E4a
"substantially glycerol free batch" when soft gelatine capsules are
to be nade. Purified transesterification products of corn oil and

gl ycerol provide particularly suitable m xed nono-, di-, and
tri-glycerides hereinafter referred to as "refined oil" and produced

accordi ng t ogg, ,ggg{ﬁ%gggag% 88Ghdx )‘JrHc ﬁld@'e{ﬁg p%}:@rﬂﬁcaiion v

speci fication GB [ Nt er nat Ication

94/ 09211. 7)atmé13§0 11 48; ndnegaly@makdemlws@mmZE@y@llab!edrqnm@omﬂaacet

9-45. 8) Pro I I [ t

const i tuent Eolee oo s ARASR Lol Safift EldyioN Rk Ydolich .

havi ng a chagasoneei: acidvalte max.d.2) sapxsuftcarzon Vduret about 335 tp 3§Q;i iotam eallasr e

bropyl ene gl 4eeb oA @éﬁt@rﬁ . 6384y bl2To 886loloBY o < magyfacturer
: Sef sdl ( S Ay

commercially availa . under "t he t'rade nanes
Capryol (r) 9omtwmawﬁ d‘@eo;a@@@@# 5 §0s availahbie &ogp. Stepakirgite i fgames egamMplelis d.

or Gat t ef 0SSk GRNDAaifi RidoAEN IS Gk BipRicUden. For . exanpl e

Laur ogl ycol (r 0 exhi b| ts ow ng additional characterising
data: acid value max. 8, saponification value 200-220, iodine val ue

max. 5, &yeegRE M‘h Cgl(yg.glttvg@iategms max. 5%. nonoester. content mn.
90% Sefsol (r ol T ow ng characterjsi ng
data: acid vigeﬁ's SR B65 R5taYRg Ob5e BLVIG39 b ok OIerERDL OISR o ¢

vol 2, page c&l&ﬁlatldmmmhaglywrms $U‘t&ﬁléﬂfﬁ'tu$9rr)theQ:meﬁ@ﬁnﬁls@ﬂmegrh\béﬂﬁtbn Iﬁﬂﬂ@-:f

gg(\j/cdl - fat tlyotﬁggl/nqmgtsrw% e, ﬁ-rlgr%sgﬁfceno%sf“'as wé‘lﬁa{soa%l metnc monogﬂcer%‘eg (3,’

monoglycerides. They also include both uniform glycerides (in which the fatty acid
constituent is composed primarily of a single fatty acid) as well as mixed glycerides
(i.e. in which the fatty acid constituent is composed of varibus fatty acids) The fatty
acid constituent may include both saturated and unsatufated fatty acids having a chain
iength of from e.g. Cw-Cw. Suitable examples include GMOrphic by Eastman, Rylo
MG20 distilled monoglyceride by Danisco Ingredients, or Monomuls 80-O18 by
Henkel. For example GMOrphic®-80 (glyceryl monooleate) exhibits the following
additional characterising data: monoglyceride content min. 94%, C18:1 content 75%
min., peroxide value max. 2.5, C18:2 + C18:3 max. 15%, C16:0 + C18:0 + C20:0 max.
10%, water max. 2%, acid value max. 3, iodine value 65-75, saponification value 155-
165, free glycerine max. 1%, hydroxyl number 300-330 {(manufacturer information).

6) Mixed mono-. di-, tri-glycerides

These include mixed mono-, di-, tri-glycerides that are commercially available under
the trade name Maisine® from Gattefossé. They are transesterification products of
corn oil and glycerol. Such products are comprised predominantly of linoleic and oleic
acid mono-, di- and tri-glycerides together with minor amounts of palmitic. and stearic
acid mono-, di- and tri-glycerides (corn oil itself being comprised of ca. 56% by weight
linoleic acid, 30% oleic acid, ca. 10% palmitic and ca. 3% stearic acid constituents).
.Physical characteristics are: free glycerol max 10%, mbnoglycerides ca. 40%,
diglycerides ca. 40%, triglycerides ca. 10%, free oleic acid content ca. 1%. Further
physical characteristics are: acid value max. 2, iodine value of 85-105, saponification

10
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10) Propylene ClIKO diesters Propylene glycol di-fatty acid esters
such as propyl ene glycol dicaprylate (which is conmmercially-avail abl e
under the WO9e6/4337% M gl yol O 840 frome.g. sasol; H FPEHERW0)IS/(18334
cit., volune 2, page 1008) or Captex 200 from Abitec Corporation. 11)
Propyl ene gl ycol nonoacetate and propyl ene glycol diacetate 12)
Transesterified ethoxvl ated vegetable oils WO

2006/ 053755PCT/ EP2005/ 012334 These incl ude transesterified

et hoxy! at ed vmebﬁbé&% |rﬁm§r‘dPBcué%oHéﬁﬁe @biRi gyl abi 6oﬁﬁ%¥ 'fd?gwa\’aﬁé@qé

nat ur al veget abl e oils (for exanp l e, corn oil ., mai ze cast
kernel oil Plﬁ%ih{dp%iwtlc agican d1 FuBtediiq acid pa\25%i pleic a8iginaa o 6i imolelc acnd

sunf| over oi¢a, 56894, fdtearg rca0ilsopnd. PRURY,Obt., c:Prvd!I]r%é B! B&gd bgg erqgaufmaﬂgr
pol yet hyl ene]pﬁlr%coli t hat have an average nol ecul ar .wei ght of from

200 to. 800 Ao esence. of an appropriate catal yst. These
procedures are described in United States patent specification US

3, 288, 824. T, t fied, et i.cul arl

ot of of red. THARLEGNEY or BEGeriR TP GORRISHMEEr S ot Lt ety
are commer ci adid moav-adi- ahd #i-glyugedes, bepdcraaydmmat@ae 1 &ttty @itidl neor(oH. di- and
Fiedler; | OCt'l’lPlS'tljérdeS \‘ﬁ'ue fgtl‘ty é;cﬁgg%ngr{%?%nt o'?)ft?em 8 ha? c? éa-élfcteﬂ %slr%

CS (obtai ned om car n “oi an aC|
about 2, a sepmisé bo@taabmateaau@umﬁatm%dtfaﬂyﬁtﬁ readudaLBreﬁeIalulehmﬁfe\@r they

4, and an i ogny Eedéﬁl F A idef ao\?;%r&]paturgt@gfétgtﬁrc%frbé éﬁef% Ngﬂa%ﬂlgfém

(obta| ned from kerne an acid value o
saponi ficati Watﬂé@tﬁ%faﬁﬂ aM%&'@%?%“"@hH thgmixed impaoy - UE-acedtestcompose

Labrafil (r) Mlé’a%@@O%Spréi@%BFJ‘aﬂI@as@?é%%ﬁ@%r%fébly%iéa@ﬂsﬂ% BelUBIh0dF 230,
Cl12.18 gl yceride an | ene Qg,lg{?/ whi ch has a nel i ng

poi nt of aboYiSayEAteRf éc'da(ﬂ‘?r gxamep! "-bf'“?"é% ang ﬂ'ﬁ'ﬁ agiibene, digand
saponi f i cat i ginglyecatides. 8litabBbthe mu&aGnmcl dMNtri-glgbefiges/@miRis@fesh @rm Joha for

ot 3 o AT o 05 8 5RER h AURER Bl M erbee ot o

exanpl-e, fromalr€sic aed steads ackd)inmdnoRrdi-estl tGglyesrjdebr ded mdhd), dSomkglstcmrldes

fatty.acid eaer %Fe?erably predominantly comprised of mono- and di-glycerides; for example
mono- and di-glycerides comprise at least 50%, more preferably at least 70% based
on the total weight of the lipophilic phase or component. More preferably, the mono-
and di-glycerides comprise at least 75% (for example about 80% or 85% by weight of
the lipophilic component. Preferably monoglycerides comprise from about 25 to about
50%, based on the total weight of the lipophilic component, of the mixed mono-, di-,
tri-glycerides. More preferably from about 30 to about 40% (for example 35 to 40%)
monoglyéerides are present. Preferably diglycerides comprise from about 30 to abouf
60%, based on the total weight of the lipophilic component, of the mixed mono-, di-,
tri-glycerides. More preferably from about 40 to about 55% (for example 48 to 50%)
diglycerides are present. Triglycerides suitably comprise at least 5% but less than
about 25 %, based on the total weight of the lipophilic component, of the mixed mono-,
di-, tri-glycerides. More preferably from about 7.5 to about 15% (for example from
about 9 to 12%) triglycerides are present. Mixed mono-, di-, tri-giycerides may be
prepared by admixture of individual mono-, di- or tri-glycerides in appropriate relative
proportion. Conveniently however they comprise trans-esterification products of
vegetable oils, for example almond cil, ground nut oil, olive oil, peach oil, paim oil or,
preferably, corn oil, sunflower oil or safflower oil and most preferably corn oil, with
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Such esters include e.g. sorbitan nono Cl2.18 fatty acid esters, or
sorbitan tri Cl2-18 fatty acid esters are commercially avail abte
under the WO2des/t3815k Span(r) frome.g. unigenma. An espeRGCTER2p05/012334
preferred product of this class is e.g. Span(r) 20 (sorbitan

nonol aurate) or Span(r) 80 (sorbitan nonool eate) (Fiedler, loc. cit.,
2, p. 1430; Handbook of Pharnmaceutical Excipients, /oc. cit., page
473). 14) Esterified conpounds of fatty acid and prinmary al cohols

These i ncl udg,, d%?éleShéH %sﬁﬁgﬁ@gmpr@au&@érﬁbeﬁ@r‘a& Mhé@a@dés@nlg&irln GB

carbon atoms and_pri mar havi n rbon_at ons
exampl e, i sopEdf 99ths‘i4é{19311 i E@ﬁﬁ’%?o%ﬁﬁh? glyeerolis fitst remaved igive a

et hyl ol eat egystdhtbmygijcedt e Bhh® wwuridam@a[a@ﬁé 6&¢sﬁle§@r@t@rﬂé%'éﬁé of
i nol ei ¢ aci d and et hanol bei n%gﬁart{cul ar | referable, als

i sopr opyl myrh lgtflsg tré’?ﬁ?ﬂ%'ﬂﬁﬁ@ﬂ? ¢t cqrn ol erol provide’ partlcularly suitable
2006/ 053755 RfikéedEmne-5 40 latd Id-glbgrideb Mé@rn@fteﬁréfe&@etcaw“r@ﬁned oil" and

Coutt o) anhydipihssd afchdipgio ppreiBR feddoBd el Sty et et

e.g. Priacet&B@r67,8580r inteomationalpaembpubticationaY O®AMI921br as. East man",
Triacetin from Eastman, or from Courtaulds Chenmicals Ltd. dycerol
triacetate. exhibits the foll owi ng additional characterising data:.

mol ecul af) agittiatod & idds (C1859- 1, 163, nD2 1, 430-1, 434, water
content max.t 25) 17.4 nPa s, acid value max. 0.1, .
saponi ficati o'%sgﬁcm%wé%oétk‘i% 774, triacetin content 97% mn.  (H
Fi edl er, Ioc cit., vol 2, page 1.580; Handbook of Pharnaceutical

Exci pi eng)s @ﬁe,{é 5131001 RBeGaR3doid 8agdf act urer information). 16)
Acetyl triethvl ci esterification of 0|tr|c
aci d and et hHIdAtly %‘Fa%\ﬁ@tﬂ'ew"%)b’é?'wea'i’qﬂb%%\hyafw Hdatspturata ity geds

respecti vel wavhgeatchhmtlémg&m biyfrom: etgr el-e,,l Bamamqrmtaﬂalé nreaptamh@iel diycok. .

under the t rn%gr?o es?er of capryhc an%)faunc a%xd afs commercgally ava| alee e.g. under the trade

.names Sefsol® 218, Capryol®390 or Laurogly_col®90, from e.g. Nikko Chemicals Co.,
Ltd. or Gattefossé or Capmul PG-8 from Abitec Corporation. For example
Lauroglycol®30 exhibits the following additional characterising data: acid value max.
8, saponification value'200-220, iodine value max. 5, free propylene glycol content
max. 5%, manoester content min. 90%; Sefsol® 218 exhibits the following additional
characterising data: acid value max. 5, hydroxy value 220-280 (H Fiedler, loc. cit., vol
2, page 906, manufacturer information).

9) Propylene glycol mono- and di- fatty acid esters
These include Laroglycol FCC and Capryol PGMC.

10) Propylene glycol diesters

Propylene glycol di-fatty acid esters such as propylene glycol dicaprylate (which is
commercially available under the trade name Miglyol® 840 from e.g. sasol; H. Fiedler,
loc. cit., volume 2, page 1008) or Captex 200 from Abitec Corporation.

11) Propylene glycol monoacetate and propylene glycol diacetate

12) Transesterified ethoxylated vegetable cils

12
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17) Tributvicitrate or acetyl tributvl citrate 18) Polw 1K/ car ol
fatty acid esters These have for exanple from2 to 10, e.g. 6 -

gl ycerol uWOt206/0FR®ESf atty acid constituent can include BOI/APHOYLIRISHEed
and unsaturated fatty acids having a chain length of frome.gqg.

C8-Cl15. Particularly suitable is e.g. Plurol O eique CC497 from
Gattef osse, having a saponification value of 133-155 and a

saponi fication val ue of 196-244. Further suitable polyglycerol fatt
aci d esters TMRseUBEUGR ajresteyfiechpihgyiated éeqeﬂiﬁ!bf"%ﬁﬁcfkeié*wﬁb@"@?d
known and comgaingivakibys matdral dddeible’ @Iﬂl(@r gxanlhblé%@rrﬂiiﬁ‘mdﬁﬁ &, E&stor dilf Kkbr-
19) PEGfatt%ﬂalc hoI ether This E J& ﬁ MI

pol yoxyet hyl mpag, pil; 9rsnd gt of G’f"q:%ﬁ i 3? gihGuarionry ofl afflpwak pijand
Fatty glm dfs SRR dilﬁoroiliﬁkt@ré%&ﬂerbuﬂ Istel pawﬁytfm glwoisahst rave B laverage molecular
vegetable fats or poils e ol we par, tj,0

the Iiquid atfge ofr gt &Wf} a@q%d/'ﬁl %Sh%{les%‘Bﬁs‘%f 2 @?‘?P%&ﬂ‘e ?‘M%}eort?g?‘%

sat ur at ed -anprocexiuees @re dlescritedt i dniteld fSthtey paMt specification US 3,288,824.

2006/ 053755 %g&?%@gé 8&1%%7? Fdag rﬂ%/ ?éncfé%ﬂlaﬁy BPeYér!%Qi a chain |l ength of

frome.g. C6 cu SUit oleic acid, ()ley'
al cohol, linoleic acid, capric acid, caprylic aC|d caproic aC|d

tetr adecanol draﬁQ%?é?ﬁQﬂ’ lethoﬂﬁat%@%%@ible |f§(3)éllr mdi@lr%ﬂd dré c&rﬁm@ﬁﬁa‘ﬁt%a{iﬂbte

avai |l abl e un the frade Eut an rome

A eyl al cohowndex ieriads neme Lﬁbﬁﬁ'@/\ﬂ"h@@lﬁﬂd.ﬂﬁ.ﬁ&ﬁ”’@hﬁ@%@@ﬁ iBEmgles afe:
aci d val ue ngx,Lhidm r@é‘ﬁg b‘@ﬁéﬁ% cgﬁ acghgh'tag@l"lr%énd m%ﬁ@védﬁ’é beRfthapout

95, saponificati-on val ue 462, nvol ecul ar

wei ght 268, ahostds woolﬁ@gtloaty@kue oB¥55 P 78, AR value of io 4, ardamriedingn) .
deic acid e@q\{]@(‘)f%}g th?o)f 2d eaga guaﬂ%&'@@btmrf%ﬁ ﬁérhél'cﬂ%néﬁé\ﬁn an

nmol ecul ar wei , acid val ue -
i odi ne val uea%v@éﬁ Of\ﬁlb§t=}'t% iatspppifigation valemots 46 1P 175 aed an 'OdF‘B(Ya'U% pt€ 60 to

volume 2, pags. dabldile nk@ﬁ#@@pméh .Eaafahgm&m&amlpr@w &Iae@%fg glycgﬂﬂa
Edition, ‘Editors A (1994), Joint publication

of Anerican PHEREdMATEGHCOlRIG¥ich ﬂ?&@ﬁ?ﬁﬂigﬂp'”t@éﬁb%§51%@0°o an acid
Phar maceut i caliudbfesss thdPasben2, FaglosnshtioR @@8e 32195 to 200 and an iodine value of

less than about 3) may also be used. The preferred transesterified ethoxylated
vegetable oil is Labrafil® M 2125 CS which can be obtained, for example, from
Gattefossé, Saint-Priest Cedex, France.

13) Sorbitan fatty acid esters
Such esters include e.g. sorbitan mono Ci..15 fatty acid esters, or sorbitan tri Cyz.48

fatty acid esters are commercially available under the trade mark Span® from e.g.
unigema. An especially preferred product of this class is e.g. Span® 20 (sorbitan
monolaurate) or Span® 80 (sorbitan monocieate) (Fiedler, foc. cit., 2, p. 1430;
Handbook of Pharmaceutical Excipients, foc. cit., page 473).

14) Esterified compounds of fatty acid and primary alcohols
These include esterified compounds of fatty acid having 8 to 20 carbon atoms and

primary alcohol having 2 to 3 carbon atoms, for example, isopropyl myristate,
isopropyl palmitate, ethyl linoleate, ethyl oleate, ethylmyristate etc., with an esterified
compound of linoleic acid and ethano!l being particularly preferable, also
isopropylmyristat and isopropylpalmitat. '

13
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21) Tocopherol and its derivatives (e.a. acetate) These include

Covi ox T-70, Copherol 1250, Copherol F-1300, Covitol 1360 and Covit of
1100. 22)WPrH4esfiaé®6ti cal |y acceptable oils Alternati vVECT/ERA§e5/012334

| i pophilic conponent conprises e.g. a pharnmaceutically acceptable

oil, preferably with an unsaturated conponent such as a vegetable
oil. 23) Al kylene polyol ethers or esters These include C3.5al kyl ene
triols, in particular glycerol, ethers or esters. Suitable C3.

sal kyl ene triol ethers or esters include m xed ethers or esters, i.e.

conmponents i ncl ud| ng ot her et her or ester ingredients, for exanple
transest hcareld 1 2. )4riaselim | ky| ene triol esters with other

nmono-, di- OIfhlspi.%I c)b’télhéd b?&is'tdn%gaglklb’erﬁluxlﬁhaBéeﬁlcaaldh &.irwée Rt ltriblaey &

or esters are mxe kyl ene tr.iol/ l'en
fatty acid &Q{T@?%C‘ahfs@@i&ﬁ ? 1% ﬁﬂxéﬂa"gqt'ﬂ}@eﬁsép/ gJEtCﬁ ﬁéteg'@ﬁonal or as
pol ypr opy! ergasghart®| Trzbtiy f@en Eaemizel Dr fEsw@umthws SChiensitdle Lad. k@ilyesrel

D st er s fach at%ﬁtxﬁfbﬁalﬁ ﬁﬂ%@é fdfoRg PP AG R, Btte; olectiar weight
pol y- (C24al B3l Y] 1,889-$,168.rg%° 1480yt 434, matez centghiyroa. ©.2%d yiscosity (25°)
optional ly, 7@5%@?@26@@5@%53@?6@5 ELddohfiltloRVaRleGu St St He8-798 M8l

WD 2006/ 053
content 97% min. (H. Fiedler, loc. cit., vol 2, page 1580 Handbook of Pharmaceutrcal

Excipients, loc. cit., page 534, manufacturer information).

16) Acetyl triethyl citrate o ,
This is obtained by esterification of citric acid and ethanal, followed by ace_tyllatioh with

acetic anhydride, respectively. Acetyl triethyl citrate is commercially available, e.g.
under the trade name Citroflex® A-2, from e.g. Morflex [nc.

17) Tributylcitrate or acetyl tributyl citrate

18) Polyglycerol fatiy acid esters _
These have for example from 2 to 10, e.g. 6 glycerol units. The fatty acid constituent
can include both saturated and unsaturated fatty acids having a chain length of from
e.g. Cs-Cyp. Particularly suitable is e.g. Plurol Oleique CC497 from Gattefossé, having
a saponification value of 133-155 and a saponification value of 196-244. Further
suitable polyglycerol fatty acid esters include diglyceryl monooleate (DGMO) and-
Hexaglyn-5-O, as known and commercially available from e.g. Nikko Chemicals Co., .
Ltd.

19} PEG-fatty alcohol ether
This includes Brij 30™ polyoxyethylene(4) lauryl ether.

20) Fatty alcohols and fatty acids
Fatty acids can be obtained by hydrolysing various animal and vegetable fats or oils,

such as olive oil, followed by separation of the liquid acids. The fatty acid/alcohol
constituent can include both saturated and mono- or di-unsaturated fatty

14
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obt ai ned by al coholysis of glycerides, e.g. triglycerides, in the
presence of a poly-(C 2- 4al kylene) glycol, e.g. polyethylene glycol
and, opti oW8I2086/05gi5§cerol (i.e. to effect transesterifiREK/EROFTIRIF
the glyceride to the poly-al kyl ene glycol/glycerol conmponent, i.e.
vi a pol y-al kyl ene gl ycolysis/glycerolysis). In general such reaction
is effected by reacting the indicated conponents (glyceride,

pol yal kyl ene gl ycol and, optionally, glycerol) at el evated

t emperature [ ﬂ@{ cengin

Preferred gl %ﬁlﬁglsa@% a%gﬂs'm ﬁ e§| géé,sﬁ%&lé’r@'%ﬂ%ﬁlé)gre &9
aci d) tri gl ydee paidsoleyl alspieli !wglemcm aapr@rmmmlg@ﬁ@t 'éapr@w peid, j n

particul ar Vt%ﬂé‘de%ﬂh@ %&éan@%rﬁé@n%l Yﬁ’e@?éI@Moﬁs%bh'\ﬁ]éréi@ﬂy‘é@glabflender the

exarrpl e, olive, alpond, peanut, coconut an-a at
o PP e, 1 risla e b EHRB 9 80, PGS Cre QBLAED0L pOMbI e olohing.
(Cl2. 18fatt yamvoelal cﬁaiaefenélﬁg etdescid FHIed @bk 0d, Ralryd Valle®n 8belt 260 iodine

e 2 e AR TSl o), H Sk oS A iy

fromca. 1, QQélght@GBallscbsiQD(QO" Sbbitds ePab I(mhr&nm:tlpei ipfokmetidn® rGleio mcid

| d f . bal | ] 20 di
ond tri - oot il HetbRsi adationdl b kGahG Wt SIS vl paP Rl
gl ycol nono-0,896 nef’ 1a68623,acidhvalet 196120@i ibtinervalas 858B,MiHCcosityf (259 @8 mPa s

C3—5?"1| Kyl ene(sl_F ﬁe?'era} [ ¢ @tﬁurﬁ@? 49%15?Jk¥¥hm%)( ogb?(é}macelﬁiﬁal Excipients”,

her ei nabove ort ene trio

gl yceryl; prafddrditian, E@llqr&}‘\kwadﬁéﬂ@]PyédNelfm(@gﬂhsJOm’rmbh@Pélop@f &'@?Hﬁﬂﬂene
glycol, in pﬁﬁérﬂnﬁé@mﬁf:alﬂ%!?@%@smt&?lﬂﬂammha%aééu%al%3351991%9
ca. 4, 000 and preferre acid noieties will be Cl0.22fatty acid
ester resi dug¥andnPiRR$3%ul ar saturated C10.22fatty acid ester
residues. Particularly suitable al kyl ene polyol ethers or esters

i ncl ude é{ esterificati 2n .rd cts of @ natural or hydrogenated
veget abl oi doise VLGRS ks €88 nd, optionally, glycerol; or
conposi ti onsTtmsafmTcleer(ngm Texmmophernlglzsb g:bplmwlyﬂl 13090 Gevitotl 1 360eemd
tri-CLl0-22f algé\Xt ‘aﬁlﬁ esters and pol yet hyl ene gl ycol nono- and di-

Cl10. 22fatty ters (optionally together with, e.g. mnor:- amounts -of
free glycerol and free pol yethylene glycol). WO

2006/ 05355535}};{,55’ RARL2334att Bis r red veget abl e oils, polyethylene
gl ycol s or es and fatty aC|d noi eties in
relation to /NFPéﬂaéU@VéhQi@PP IIQ¢Q5‘?’F§“&W€F°&‘§"$@%€J rfodTagnaceyitically gpgeaptable

Parti cul arl ygig yietr@%@mh ki uRgtRuBREBPBAIR EScHAs £PddRtabledsil, descri bed
above for use In the present invention include those comrercially

avai | abl-e under the trade name Gelucire(r) frome.g. Gattefosse, in
particul ag) tNRyIefcOsEN 8thers or esters

These include Casalkylene triols, in particular glycerol, ethers or esters. Suitable c;.

salkylene triol ethers or esters include mixed ethers or esters, i.e. components
including other ether or ester ingfedients, for example transesterification products of
Cssalkylene triol esters with other mono-, di- or poly-ols. Particularly suitable alkylene
polyol ethers or esters are mixed Cjsalkylene triol/poly-(C.4alkylene) glycol fatty acid
esters, especially mixed glycerol/polyethylene- or polypropylene-glycol fatty acid
esters.

Especially suitable alkylene polyol ethers or esters include products obtainable by
transesterification of glycerides, e.g. triglycerides, with poly-(C,4alkylene) glycols, e.g. poly-
ethylene glycols and, optionally, glycerol. Such transesterification products are generally
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a) Gelucire(r) 33/01, which has an mp. = ca. 33-37C and a
saponification value of ca. 230-255; b) Geluciree 39/01, mp. = ca.
37.5-41. 5CVO4pdRBtSicat i on v. = ca. 225-245; c) Cel uci reqTEP2A6y 01334
mp. = ca. 42-46C, saponification v. = ca. 220-240; Products (a) to
(c) above all have an acid val ue of maxi num of 3. The conpositions of
the invention may include m xtures of such ethers or esters. 24)

Hydr ocar bons These include e.g. squal ene, available frome.g. N kko
Chemi cal shifioed butaicohﬁﬁr;isﬁbfhglymwsalezgoirlgsser'eies, iPhths epresmicadd a poly-(C-».

Mont hy| e e y t bl 9
Gat t ef os"(sal eégﬁ eﬁp aegi/ ﬁ& etﬁﬁ%}%s @?Cg@,afﬁ e‘?’gél é r& I('Eevl teon eef.fect
gl ycol etrénsesterifitaticrefromahel glyceriderto dixeapqdy- elkgiemﬂ deuﬁemanwt . via

-di stear Kyl | ygl ycol ether, and -npnostearate as
wel | as grgeﬁta)éryt P%%? t)r/o%g-rpd esters (Fi edI er, /cc. cit., 2, p.

1158-1160, incorporated herein by reference). Sorre of these, e.g.

(1-3, 5-f g@riecf)al dh1act) is @ﬁé}@é@)ﬁr%é&tﬁﬁttﬂetm&béﬁ@d %h@uhaﬂé @g@lerﬂay

al so be ternmed co-surfactants. T lic conglrnnent prefera
conpr i seRORIYENESlyEQhyangei QiPNAY. Q'i@e@!irrﬁb§lec"?*8ﬁ FRAUTP nWRAef | h mert -
e.g. 10 &noBpiiére PiteteitibbYs dditafish. 60 % by wei ght, rore preferably

about 15 to about 40 'Yo by weight.

Preferred glycerides are fatty acid triglycerides, e.g. (Co.zefatty acid) triglycerides,
including natural and hydrogenated 6iis, in particular vegetable oils. Suitable vegetable
oils include, for example, olive, almond, peanut, coconut, palm, soybéan and wheat
germ oils and, in particular, natural or hydrogenated oils rich in (Cyzsfatty acid) ester
residues. Preferred polyalkylene glycol materials ai'e polyethylene glycols, in particular
polyethyiene glycols having a rriolecular weight of from ca. 500 to ca. 4,000, _e.g. from
‘¢a. 1,000 to ca. 2,000.

Suitable alkylene polyol ethers or esters include mixtures of Cysalkylene triol esters,
e.g. mono-, di- and tri-esters in variable relative amount, and poly (Cz4alkylene) glycol
monoe- and di-esters, together with minor amounts of free Cy salkylene triol and free
poly-(Ca.salkylene) glycol. As hereinabove set forth, the preferred alkylene triol moiety
is glyceryl; preferred polyalkylene glycol moieties include polyethylene glycol, in
particular having a molecular weight of from ca. 500 to ca. 4,000; and preferred fatty
acid moieties will be Ciq.20fatty acid ester residues, in particular saturated Cyo.ofatty
acid ester residues.

Particularly suitable alkylene polyol ethers or esters include transesterification
products of a natural or hydrogenated vegetable oil and a polyethylene glycol and,
optionally, glycerol; or compositions comprising or consisting of glyceryl mono-, di- and
tri-Cozofatty acid esters and polyethylene'glycol mono- and di- Cio.cofatty esters
(optionally together with, e.g. minor amounts of free glycerol and free polyethylene
glycol).
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WO 2006/ 053755PCT/ EP2005/ 012334 Where the carrier nedium conprises a
hydrophilic conponent in addition to the |ipophilic conponent and the
sur f act ant WORSUGEBHEES i ve proportions of the |ipophilic cReR/BPRERR/13334
hydr ophi |l i ¢ conponent (s) and the surfactant(s) lie within the

"M croemnul sion"” region on a standard three way plot graph. The
conpositions of the invention include a hydrophilic conponent or
phase. Suitabl e hydrophilic conpounds include: 1) Pol yethyl ene ol ycol
ol yceryl C6-

om0 and or G cae Syt SIS pbEERYd Gyodk drbolpliicRs bt bkt sty

bot h sat ur at d @ﬁ@t'%iﬁa@lamt@@ef ove dafiitipss ﬁm@sfﬁ?f@!n'@ﬁ@rﬁﬁet bt h of
frome.g. C9-Cl10. The poI yethyl ene glycols may have e.g. from5 to 10
[ CH2- CH2- 0] wunits, g{ its. A particularly suitable fatty acid
ester is pol jatieHa rlé’n‘;é' @tr'?eUsv'efcezyolwly&f@@w RS 88 Cigtribed ghpverfo] use in the
comrer ci al | yprayetit! mbdrition EinBude! NASe tcbﬁmierrtﬁéi@ Q@dﬂﬁbl@ehhdﬂr @hEtra@e thame
from Henkel KGaA. Cetiol @HE has, a D.  (200) 05, an acid val ue of
| ess than 5, GEUCEaR M e Gagefosss, prad"l'c”%&ﬁp@%“c’tsa hydr oxyl val ue of
about 180 an% aQelLQFEN 83/ &l WifictPhas Qﬁﬁ)f hah, 33@7*C Bh&d!@poenificGon Galbe of
vol 1, page 3U¥ gr Li pestrol E-810. N-al kyl pyrrol i done
Particularly s % 987-85%:s, e.g. N-IVEthyI 2-pyrrolidone, e.g. as

commrer ci al | yba\@dldoarbé)@gmdm .tha. 87.8de. m@f@peﬁiﬁédﬁaﬁmd/@a'r@s-fzﬂ@m e.g.
I nternati onal g ci al té{opro ucts 1g'lsP N-net hyl pyrrol i done exhibits

the fol | owing Hre@ O cRer a3 RetF4F t?gsﬁl%ﬁnﬁ'catfﬂﬂl"ecﬁﬁa%% ght 99, 1,
D. 251, 027-1, 028, purity (as area A by &C) (including Methyl Isorrers)
99.85% m n ( .. page 1004, facturer

ni or matt on) POGYAEEY o) afSarlinaiea goi Sad AiEaimaticy Sad i ESHPETons m
e.g. Merck osf theapvérgion niagintdebyixidrestdf blict dtioers of eheszyl chloride with
pot assi um or sodi.um car bonate. Benzyl al cohol exhibits the follow ng
addi tional characterising data: nol ecul ar wei ght 108, 14, D.

1, 043- 1, 249, Hygipcarl®Bg- 1, 541. (H. Fiedler, /oc. cit., vol 1, page 238;

Handbook  of ffhag fRfAY bl Bhudies! MBS fromEg. Nikido cheffdis 85) L.

25) Ethyiene glycol esters

These include Monthyie® (ethylene glycol monostearate), available from e.g.
Gattefossé. '

26) Pentaerythriol fatty acid esters and polyalkylene glycol ethers ‘
These include, for example pentaerythrite-dicleate, -distearate, -monolaurate, -
polyglycol ether, and -monostearate as well as pentaerythrite-fatty acid esters (Fiedier,
loc. cit., 2, p. 1158-1160, incorporated herein by reference).

Some of these, e.g. (1-3, 5-6, 8-9, 12-13, 19), display surfactant-like behaviour and may
also be termed co-surfactants.

The lipophilic component preferably comprises 5 to 85 % by weight of the composition of the

invention, e.g. 10 to 85%; preferably 15 to 60 % by weight, more preferably about 15 to
about 40 % by weight.
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WO 2006/ 053755PCT/ EP2005/ 012334 4) Triethvl citrate It is obtained
esterifyi & citric acid and ethanol. Triethyl citrate is conmercially
avai | abl e, WO 206/433F&r the trade nanmes Citrofl exO 2, or PGUEP2005/012334
pharmaceuti cal grade under the name TEC- PG N, from e. g. Mrflex Inc.
Particularly suitable is triethyl citrate which has nol ecul ar wei ght
of 276,3, a specific gravity of 1,135-1,139, a refractive index of
1,439-1,441, a viscosity (25) of 35,2 nPa s, assay (anhydrous basi s)
99, 0- 100wpers th\éfaéa‘?ﬁer L#]nq cOmpredsta ﬂ?cy Eé( mc]'!:onﬁ)onelht% adﬁ?n%n to ! Ilév$ph|l|c

page 371; "andboo 0 armaceuti ca I ents

540). 5)CaeRapenhane rise gujiagantte (%@u@rppmm@r of the amm"'ﬁy@nmwpnt(s)
conpoundgydréshilid dnifoRBR Y taah tﬁ@g@ﬂ%rﬁ(]g'@ %ﬂt&th& "M&Laé@rﬁﬁéﬁrplreé.aﬁ %A a
known as tetrah drofurfur al cohol yet hyl ene glycol ether)

1, 2- prop?P@ﬁ%dH{Q%B?ypﬁﬁﬁﬁPmyl|sosorb|de (Arlasol ve), pol yet hyl ene

gl ycol, triethyl englycol, ethylacetate, and ethyllactate The

hydr ophi Li c_conponent e 5to % b ht of the
RGBT R N RO R L
by wei ght, nore preferably about 10 to about 30% by weight. The .
hydr ophi r a mxture of two or nore ' .
hydrophi#W%mcgﬁgaﬁﬁﬂ 5&%¥%ﬁ%ggph@gof mai n hydrophilic conmponent to
hydr ophilic co- conponent i's typlcally fromabout 0.5:1 to about 2: 1.
The conp?p|t¢. Qrgferabty contain .one or
nmor e surfactan ' ensi on t hereby providing
t her nodynami E%fﬁﬁmqlqi f—‘gter rsay mal@ﬁ%lmogo ﬁaqlorb@ apd/apiridattngoid esters. It optionally

cont ai ni ng Sh&ﬁ‘dé&r&@lﬁlﬁt&aﬁﬂ aHBruﬁQéi&r%édsfétﬁ[ éd;d&%aﬁfn@‘i%&& Iérib‘t’r%f\’f?dﬂnb@
the preparation there . surfactants nade B[EJ'T[ éet hyl at on

may cont ai n ‘efernEe %]W@YWSQUGPIS ”@Vd‘a"?)ﬁigy@?'ﬂﬁlt@ﬂ €Ol iniis. p. 7
each surfactgis. Aobm.aﬂawsmtméfaatywﬂre@t%h@poqyetnymle@ybolqnwo@me (HLB) .

value of 8 to 17, es | 1 e HLB va
t he mean HLgng),rg.]cagoat W 10% is Xommerc%lly avallalge e.g. under the trade ame tlcgé){-lE
e.g. from Henkel KGaA. Cetiol® HE has a D. (20°) of 1,05, an acid value of less than

5, a saponification value of about 95, a hydroxyl value of about 180 and an iodine -

value of less than 5 (H. Fiedler, loc. cit., vol 1, page 337) or Lipestrol E-810.

2}  N-alkylpyrrolidone

Particularly suitable is, e.g. N-Methyl-2-pyrrolidone, e.g. as commércially available
under the trade name Pharmasolve™, from e.g. International Specialty Prodhcts
(ISP). N-methyipyrrolidone exhibits the following additional characterising data:
molecular weight 99,1, D.2° 1,027-1,028, purity (as area % by GC) (including Methyl
Isomers) 99.85% min (H. Fiedler, loc. cit., vol 2, page 1004, manufacturer
information).

3) Benzyl aicohol
This is commercially available from e.g. Merck or may be obtained by distillation of
benzyl chloride with potassium or sodium carbonate. Benzyl alcohol exhibits the
following additional characterising data: molecular weight 108,14, D. 1,043-1,049, np
1,538-1,541. (H. Fiedler, loc. cit,, vol 1, page 238; Handbook of Pharmaceutical
Excipients, loc. cit., page 35).
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WD 2006/ 053755PCT/ EP2005/:012334 Sui t abl e surfactants i ncl ude:
Reaction products of a natural or hydrogenated castor oil and
et hyl ene oWO806/0FBIBS nat ur al or hydrogenat ed castor oi | PEHERSIFE2ISH ed
with ethylene oxide in a nolar ratio of fromabout 1:35 to about

1: 60, with optional renoval of the polyethyl ene-glycol conponent from
t he products. Various such surfactants are conmercially avail abl e.
Particularly suitable surfactants include

pol yet hyhenehiettobtitradedr ogenat ed castor oils avail abl e under the trade

name Crenoph i al ue
of about 58 I?LS%&?% Sgé@yd?%gﬂ_‘ Pg\,\geﬁ]ﬁaﬁa@ﬂ)&hﬁaﬁ&g 'é b&ﬁ%?%cﬁg t ent
(Fi scher) | eaailatiere. gilwder tIZ%ra@manm Gifroftex®LR, OLinAGHaIm G ticat drade UPLE
of about 14- S, . i fi. e
Oal te o abol e JERREREHRANOG Mtk Ollo. RUGil SondbiSR A Lt b
val ue of | eskasieleculgsoveioht of 276k Bepedimarevity qt i 188He139, areteastive index of

4.5-5. 5% any 8dy %1 a&%&osﬂy (53 oi?éﬂnfﬂd’é’ aééhﬂh%yafoﬁ%b'i&) d@oﬁ@o éz/o,

An especially preferred product of this class is

Ot her usef ul W§eoAae %t (F gpler. & Bodocagit, iphi P&SP@_’& h’éF‘dt{cﬁ’E Of r ade

names- Ni kkoll@&magaut;h&lﬁﬁ&F@nﬁC%éeftaﬁﬁbem 60), MapegO (e.g. Mapege
CO-40h), IncrocasO (e.g. Incrocas@40), Tagat@ (for exanple

pol yoxyet hyl ene- gl ycerol -fatty acid esters.e.g. Tagat @RH 40) and

Si mul sol 500L- Bcﬁlye(tﬂ&'@e@wo@aﬂoqﬁ bo) whi ch has a saponifidation val ue

of about 55 to 65, an acid value of max. 2, an.iodine value of 25 to
35, a water content of nmax. 8% and an HLB of about 13, avail able

f r om Seppihey suithedwdmphiiaceraptundaimglufie transsutod E3pHE-{D€¢CHL) 13.-GHR dlyeofulal .

cit.

pol yet hyﬁangﬂog\’ﬁ%q}%%ﬁ or ol F,Asag@{:hw@n,ﬁ%@mdgpﬁhg@% 2 Rigeyeng gved ade
name Cr efifistvlisgseibidefAriaselveapolyetiylcae alved!. WethyRralyas) eﬁ‘ryﬁﬁﬁﬁatﬁsﬁmret ry)
of about ¢{hGRLiatr Saponi fication val ue of about 65 to 70,” an acid

val ue of .about 2, an iodine value of about 28 to 32 and an nD25 of
about 1.471. 2)Pol voxvethvl ene-sorbitan-fatty acid esters These

i ncl ude mnmydramnot dsdm;ioﬁuﬁwna @aﬂnmuée% to sbes y|we?{:ﬂ o@hwborﬁﬁdsﬂubs o@ftne
t he type. kn vvnan_I ?ngﬁgmalfr}/“ |IaI under%etra Bla?ﬁ% \Mfac?p
(Fi edl or oulen, €, 101 §5%: pfgrerpp B WEROlbiMy° PRESTEPE ARy T 1o
Tween@ 268bdub803%kdyweidhy.l ene( 20) sor bi tanrmnol aurate], Tween(r) 21
(pol yoxyet hyl ene(4) sor bi t annonol aur at el ,
| The hydrophilic component may comprise a mixture of two or more hydrophilic components.
The ratio of main hydrophilic component to hydrophilic co-component is typically from about

-0.5:1 to about 2: 1.

The compositions of the present invention preferably contain one or more surfactants to
reduce the interfacial tension thereby providing thermodynamic stability.

Surfactants may be complex mixtures containing side products or unreacted starting
products involved in the preparation thereof, e.g. surfactants made by polyoxyethylation may
contain another side product, e.g. polyethylene giycol. The or each surfactant preferably
has. a hydrophilic-lipophilic balance (HLB) value of 8 to 17, especially 10 to 17. The HLB
value is preferably the mean HLB value.

19



=

WD 2006/ 053755PCT/ EP2005/ 012334 Tween@ 40

[ pol yoxyet hyl ene( 20) sor bi t annonopal mtate], Tweene 60

[ pol yoxyetWﬂ%?fé%?@?sor bi t annonost earate], Tween@ 65  PCT/EP2005/012334

[ pol yoxyet hyl ene(20)sorbitantri stearate], Tween@ 80

[ pol yoxyet hyl ene( 20) sor bi t annonool eate], Tweene 81

[ pol yoxyet hyl ene(5) sor bi t annonool eate], and Tweene 85

[ pol yoxyet hyl ene(20) sorbitantriol eate]. Especially preferred products
of this gligpk dfBcta8HMER0 and Tweene 80. Polvoxvetw ene fatty acid
esters These include polyoxyethylene stearic acid esters of the type
known and commercially avail abl e under the trade name Myrje from

Uni gema {)Fi egid#tion r@&uct§b£a natar,af@rh HRhehate\BastsRA hakityieRk Bkigs r ed
product of t

S S Vi ng of_ a L., a _
.mel ting poi castor gil may Be veactRd Vih elfiiene axsedn a mglar
gc: d val Uﬁ lcrfatmbfcftdm ddlt 3:331d aaomammnwfm 6;§tfoh@|ﬁer26val of thalpeh;éthaané Glyed.
ol yoxyet hyl ene- ners an
ISR AGRAE A i o i e e T e R e R S e
under the t rRatticutaiyssitdEllaswiactapts)incudd dehdetlylex@iydel-aygtregenatedaasior dils,

Pl uf oni e FeYolutr SR B ool einp s BaBi 8} Elorigntr® S B0k fane o
about 52C ar&dipanlmaitlermualae oi/m:oghSO of60aboatid 8800 lese thad AbBoutA, Awatdreontent

preferred pr@ege);@ nlegsihahaﬁs+tazsﬁ ah%ﬁ@eP 99“48 F&%ﬂaﬁéaﬁ ?Wtééy')

from Uni gena ené ‘nono esters o a saturate
These i ncl ud&; @Ilgc‘s*abgmhqr@t%ﬂ% vdhichthag aaseporiticatign vaielof abogt 4050, an acid

hyd t t )
e e o
Ger many Accd ?lﬁg’r 55,594 an BRSPT 2kquh hAE3 456@1‘111 an HiBpf gaqLE 1P 1@%)

conpri ses about 70% pol yet hoxyl at ed 12- hydr oxyst ear ate by melght and
about

An especially preferred product of this class is Cremophor® RH40. Other useful
products of this class are avéilable under the trade names Nikkol® {e.g. Nikkol®
HCO-40 and HCO-60), Mapeg® (e.g. Mapeg® CO-40h), Incrocas® (e.g. Incrocas®
40}, Tagat® (for example polyoxyethylene-glycerol-fatty acid esters e.g. Tagat® RH
40} and Simuisol OL-50 (PEG-40 castor oil, which has a saponification value of about
55 to 65, an acid value of max. 2, an iodine value of 25 to 35, a water content of max.
8%, and an HLB of about 13, available from Seppic). These surfactants are further
described in Fiedler foc. cit.

Other suitable surfactants of this class include polyethyleneglycol castor oils such as”
that available under the trade name Cremophor® EL, which has a molecular weight
(by steam osmometry) of about 1630, a saponification value of about 65 to 70, an acid
value of about 2, an iodine valtte of about 28 to 32 and an np> of about 1.471.

2)  Polyoxyethylene-sorbitan-fatty acid esters

These include mono- and tri-lauryl, palmityl, stearyl and oleyl esters of the type known
and commercially available under the trade name Tween® (Fiedler, loc. cit. p.1615 ff)
from Unigema including the products:
Tween® 20 [polyoxyethylene(20)sqrbitanmonolaurate],
Tween® 21 [polyoxyethylene(4)sorbitanmonolaurate],
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30% by wei ght unesterified pol yethylene glycol conponent. Solutol HS
15 has a hydrogenation value of 90 to 110, a saponification val ue of
53 to 63, WE20e/@3nanber of maxi num 1, and a maxi num weREH/ER00R@E 34 Of
0.5% by weight. WD 2006/ 053755PCT/ EP2005/ 012334 6) Pol yoxyet hyl ene
al kyl ethers These include pol yoxyethyl ene glycol ethers of GCs to
C s al cohols, e.g. Polyoxyl 2-, 10- or 20-cetyl ether or Pol yoxyl
23-l auryl ether, or polyoxyl 20-ol eyl ether, or Polyoxyl 2-, 10-, 20-
or 100- steary, vai |l abl e e. g. under
the trade rrar‘{k' ﬁﬁ*’?%’?’@fb&%ﬁ @8%8%&%6'% gH't)éé ? 'y preferred product
of this cl as‘Eween@eG(g[poIy&yeerehe@B)s@FBﬂhryromdsteﬁihté]aur yl ether) or

Brij 98 | yva 2 | I it., 1, . 259;
andbook of - PrETeGeobeReRenfelBRbe Tt a, | *hage 367).
Simlarly suTwBmﬂpclﬁu%myieﬂefrzuﬁerbltanmonooleate].

Bgl gggg: Eg: ‘@/@g&&y@%legﬁ )SOéQ'%B'F‘ é%]sertog Cis al cohols, e.g.

pol yoxyet hyl pigdheprss [pewy: héné(Qoygo@tgﬁhMbﬁéj'ler which is known and
comercially avaj | abl ewuﬁgg’? the trade mark N kkol PBCO 34, frome.g

Ni kko Cheni cafRecity Prefeiigd pragugig ok ihis qlass arg Tween®) g9 and Twepn® §&i39) |

Pol yoxypropyl ene fatty acid ethers, e.g. AccononO E are al so

sui tabl e odi al k syl f at es and sul fonates, and sodi um al kyl
aryl su|?)o S¥BHi um | auryl sulfate, which is al so
known as sodThese detiee polysxycitgione atedric atiresieisadi the tayakiaal and cemgnercially
under the. trade .name, Tex on K12Q.,fro ter bl e .
Locopheryi - poryan gt BB s fowief P SN malF e depely £ ori il A
i ncl ude -t hossspetitily mefeaby poducat tmunciaaumbmch@azlﬁﬁag a*Yof aboai 1. abhe .
from East man F n Te USA, Po

fatty aci o dopUPEroRTaBel: oMt 8T R aiBlR b atpityp B abGefigals B Boopn
10 gl ycerol Qtutsnd abapohiitatipnaoi of abons25 tbd&nt nay i ncl ude both

sat urated and unsat ur at ed fat'ty acids having a chain length of from
e.g. CGam Particularly suitable is e.g. decagl ycetyl rmnol aurat or

decagl ycé)r y | INGYORXHE leneypolvaxypepyiene copplyiograand b O-PE £r5|or poloxamears
the trade e H{es@%ﬁﬁﬂwﬁlﬂﬁé knd¥n é?ﬁi%mrb/é?galily %ﬁbl%gihlé@raae Qames
respectivel y frome Chem cal s Fiedl er, t.

Cl
vol . 2, pp. Higregic® ar@') muabv@e(ﬁ@d&w% [cit. egmaﬂ 303:)r Rgsrecially preferred product
of this class is Pluronic® F68 (poloxamer 188) from BASF, having a melting point of

about 52°C and a molecular weight of about 6800 to 8975. A further preferred product
of this class is Synperonic® PE L44 (poloxamer 124) from Unigema. '

5)  Polyoxyethylene mono esters of a saturated Cioto Cop
These include Cys substituted e.g. hydroxy fatty acid; e.g. 12 hydroxy stearic acid PEG
ester, e.g: of PEG about e.g. 600-900 e.g. 660 Daitons MW, e.g. Solutol® HS 15 from
BASF, Ludwigshafen, Germany. According to the BASF technical leaflet MEF 151E
(1986) comprises about 70% polyethoxylated 12-hydroxystearate by weight and about

30% by weight unesterified polyethylene glycol component. Solutol HS 15 has a
hydrogenation value of 90 to 110, a saponification value of 53 to 63, an acid number
of maximum 1, and a maximum water content of 0.5% by weight.
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These include C3.5al kylene triols, in particular glycerol, ethers or
esters. Suitable C3_ sal kylene triol ethers or esters include m xed
et hers or Wéx2896033755e. conponents includi ng ot her et hePCHEP28Y(HL334
ingredients, for exanple transesterification products of C3.5al kyl ene
triol esters with other nono-, di- or poly-ols. Particularly suitable
al kyl ene polyol ethers or esters are m xed C3. 5al kyl ene
triol/poly-(C2.4al kyl ene) glycol fatty acid esters, especially m xed

gl ycerolé poI@@%étE@e ANyl @mbﬁépropyl ene-glycol fatty acid esters.
Especi al I'y surt et her s te incl ude ucts
obt ai nabl e bY'ep? %@Q%P@%Wﬁ‘éﬁ@f‘%ﬁ'y‘é‘?' eHleﬁ:%frC?éIE’s ‘Bg{cﬁh"[? sl ?B’gﬂ?g
with poly-( GZ)4@} kybapathegloy polysxy! 23- guryp@thyr et polyoxpe20ediayt oher, anaolyoxyl

t | | . h t t i ficat ly:
OB LorL . BAESKE e Ul RSBl o ORIl £ SRR
presence of tﬁadp@heyk Bfl}@fréiaIUmdemaeAn ebpeidlly peefgredpodduet diythie nlas:gls;a:g:l

The’ ofycer| quiPgstidvanls ahafieseogpyEd EGRSral SeuabRubRler &

via poly-al kdzl anpp.gispevhndbosk of Bhaemasusicdl Excipibnts gonexta bagaissy)r Saaitarlpn

ffected t
bol yal kul encUlrgE Bock el e pRRERRYS P SREPRR LY Eh Rk HNAE o 0.
t enper at ur e paheeyetayerienmiyoxgiromiamee etbersi of 1401l alcanets, agi pelydxyethylen-
Pr ef d gl t
et 0 M5B LA U ISR oy (et Y
particul ar \bgtadbmarkdiikisal PBGIEL 3 Fremvesgdiiitsl emm%s Cac Ligld(fle(ﬂ%r foc.-cit.,

exanpl e, oliyve, ,\ghaqrﬁ,t germ
o 15 and, i o2 Prclrgy PBRERHanyRRE Al st 3 HIpa Rl

(C12_15f attysuaa!nld) ester residues. Preferred pol yaI kyl ene gI ycoI ‘
materials are polyethylene glycol s, in particular polyethylene
gl ycol s havi ng a nol ecul ar vve| ght - of from ca. 500 to ca. 4,000, e.g.
from ca. 7)1 .v)(ll A WA A NG o f :?—

esters incl Uﬂﬁsmﬁ&tdaé%éd.% | léairéiyl High %ralsalkneﬁﬁ ag Sodidn dodg@mreutatedi -
and tri-esters in variab relati ve anmount, and 'Eﬁfﬁé (g24al k%é{en%
gl ycol rmono- amwere@!s'ea‘@"a%@& Hedergie adg nage oIt K12 rpmdienkel
C3. 5al kyl enexgsA ol and free poly-(C2.5al kyl ene) glycol. As.

her ei nabove set forth, the preferred al kylene triol noiety is

gl yceryl; preferred polyalkylene egcoI noi eti es include pol yethyl ene
glycol, 8n pamatereoilne tcbtﬁa}gh t:ol\sec it acifl e$ters Teas 500 to

ca. 4,000; d prefe t ty
acid ester ?ﬁ%eisg' Ldreﬂﬁ a‘ﬁ"a)c/’tﬂ@?e"s% ura ?%6@2?%% aC| Fenster
resi dues. PaEasitmarhEmbﬁ@mlc{aﬁbﬂegmbﬂwme,lﬂﬁ)‘l\yol ethers or esters
i nclude transesterification products, of a natural -or hydrogenated
vegetabl e oil and a pol yethylene glycol and,

9) Polyalycerol fatty acid estets

These include those with e.g. from 10 to 20, e.g. 10 glycerol units. The fatty acid
constituent may include both saturated and unsaturated fatty acids having a chain
length of from e.g. Ca-Cie. Particularly suitable is e.g. decaglycerylmonolaurat or

decaglycerylmonomyristat, as known and commercially available under the trade mark
Decaglyn® 1-L or Decaglyn® 1-M or Decaglyn 1-O, respectively, from e.g. Nikko
Chemicals C., Ltd (Fiedler, loc. cit.,, vol. 2, pp. 1228).

10) Alkylene polyol ethers gr esters
These include Cssalkylene triols, in particular glycerol, ethers or esters. Suitable Cq.

salkylene triol ethers or esters include mixed ethers or esters, i.e. components
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optionally, glycerol; or conpositions conprising or consisting of

gl yceryl nmono-, di- and tri-Cl0.22fatty acid esters and pol yet hyl ene
gl ycol nonWO28¢aP58iS5 C10. 22fatty esters (optionally togetTHER20UWKIES34
e.g. mnor anounts of free glycerol and free pol yethyl ene glycol).
Preferred vegetable oils, polyethylene glycols or polyethylene glycol
noieties and fatty acid noieties in relation to the above definitions
are as hereinbefore set forth. Particularly suitable al kyl ene pol yol

ethers or esh@a@n@&neﬁéﬁéﬂ&?%@'tea#ageé%.ew gﬁ%ﬁarhﬂeiraﬁse@feﬁﬁ@aabn brb\a@a&'opn

i nclude those commercially avai | t rade nane ucire(r)
frome.g. GdrasBkygagtrio| ¢steramth ehh%momaredlp%@n%% Paﬁhcwlw'ta@? ajkylene
44/ 14, mp. polyoRethérd-dp edtérire nﬁmmsakﬁéﬁé tﬂavpbly (€2£e'ﬂkyle718) @ﬁcm fatt?)amd

Geluciree 50/13, m on| ication:v.

Pr oduct o ( 2)XSBPEbed voRRTboadEr o APHSOBY TR RLAEROG

Al kyl ene polestdrset hers or esters having an iodine val ue-of maxi mum 2
are generally preferred. The conpositions of the invention nmay

i nclude m xtures of such ethers or esters. Celucire(r) products are
inert sem - sidpiecialyesujtabia ikyliead polyel ethessriusiens inclode hexdacs ebtaindbleyyar e

identified te j . e.

Gelucire(r) qéarntgghgb'rfgrg@ﬁsdgt ¢ gét?dg gﬁﬂ%'&%?@%?s%@ p\géﬁ)i/@é‘ﬁ]%zg)o%%}lshg e
by pol ygl ycatopseibyleme glgeals and, hylm@lglegmﬂdl- vegetable oils with

pol yet hyl ene glycols. They are conposed of ‘a mxture of nono-, di-
and tri-glycerides and nono- and di-fatty acid esters of polyethylene
gl ycol . Par tush t@ansgstarficatian rroductszaregane(ly pbipined Ay peabRiyHa st glycerides,

nom nal el td. Qgtn@@béﬁdegf iMhe RESEnad oH'aEch gualldytenb)sgl%lﬂaé@egol hylene
reacting hydro é’%f mkernels an/or ent? ng@mm .
ol yet hy! eyl SouBaI, obeeib s s tréﬁ%% T RaRe TR MRS O e,
and trigl ycqjdlﬂﬁsyler@gl%dmpwolmmpdhentfu’iat 17"} pmy-alkwa'te@y&olyéls/gIy-ceroly3|s)
pol yet hyl enﬁ WO 2006/ 053 755P {H?PZ 05/ 012334 g(ﬁq? 1500 a

0 e fidedsd;

8% of
free pol yet Y OSARELTYFRIFATRBS CHIRES Y 15°Wd fﬂm%)ﬁlelﬁ (gly%ende,
Gel ucire(r) pbiyakdlens ghsof and, @psonauy,lmyo@&m 8- Qe @l teffpetlureliided dn dokrt

Cl4, 4-14 i 44/ 14 exhibits the foll ow ng
addi ti onal ]ﬁar A eer%'?tﬁ%%ﬁb‘%@ arggétlf "val ue of max. 2, iodine value of

max. 2, saponification value.of 79-93, hydroxyl val ue of 36-56,

per oxi de val pigseled GR¥erides o fait) bEI§ trlg"%la‘ﬁdés' £39. {!‘ﬂ&‘ﬂaﬁ@acx&)ﬁ@{me‘ﬁaé& ent

max. 0.50, free glycerol content nonogl ycerides ‘con
3.0-8.0. (H ingydicg @@tura)@ldhyé'fqge”at%P"sl'“ Rﬂbfé"aé’)’ege‘ﬁ‘?iﬁeqsacgt"éﬁb@rVegetab'e

i nf or mat i on)ails include, for example, olive, almond, peanut, coconut, palm, soybean and wheat
germ oils and, in particular, natural or hydrogenated oils rich in (Cyzsfatty acid) ester
residues.

Preferred polyalkylene glycol materials are polyethylene glycols, in particular
polyethylene glycols having a molecular weight of from ca. 500 to ca. 4,000, e.g. from
ca. 1,000 to ca. 2,000.

Suitable alkylene polyol ethers or esters include mixtures of Cysalkylene triol esters,
e.g. mono-, di- and tri-esters in variable relative amount, and poly (Cz.;alkylene) glycol
mono- and di-esters, together with minor amounts of free Cjsalkylene triol and free
poly-(Csalkylene) glycol. As hereinabove set forth, the preferred alkylene triol moiety
is glyceryl; preferred polyalkylene glycol moieties include polyethylene glycol, in
particular having a molecular weight of from ca. 500 to ca. 4,000; and preferred fatty
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11) Pol yet hyl ene ol ycol olyceryl fatty acid esters The fatty acid
ester may include nono and/or di and/or tri fatty acid ester. The
fatty aci dWONWISEHent may i ncl ude both saturated and URSHERMPEY02P34
fatty acids having a chain length of frome.g. Cl12-Cl18. The

pol yet hyl ene glycols may have e.g. from10 to 40 [CH2-CH2-01 units,
e.g. 15 or 30 units. Particularly suitable is polyethylene glycol

(15) glyceryl nonostearat which is commercially avail able, e.g. under
t he tlr3 iade lnama:l m&%&nﬂbeag&faﬁym&wm?ldﬁwﬁd qudnﬁ:ufﬁmlsatutdtet%C,G&lfmu(y )
suitable glyce aci esters include polyethylene glyco 30
gl yceryl. mondo %Sé?r r@%ﬂﬁ ec,sh is comercially available, e.g. under the
trade nane Tagat(r) 0, e.g. from Gol dschm dt (H Fiedler, /oc. cit.,

. 2, I
\g/?)ycer ol prmno%u%@%)dg%b%v\glﬁ Ql%a%g'% Oﬂe&? |ﬁa§q%%ﬁ%g+teﬁf%$t\?réo)
gl ycerol rmrllfbwfmf@) nagure! qretgdltogtrmtqqycﬁgytah@wrl@mé aglojyetilyleq2 Qlycellapder ol
I t '
o o gl R ol i iy
fatty acid éﬁtcév 2fagy ﬁg&ﬁtemndmjveﬁwbﬂw %{ﬁ@r\?e?‘” tﬁw@attyrﬁéteé%f :

These 1 ncl udeo@iialpsbenel it Bs. o ubolimesr ﬁé@éi?&fml ch 188 b et} dtic

phytosterols, e.g.” products conprising sitosterol, canpesterol :
stlgnasteroIQ“QHd et hyl ene oxi de adducts thereof, "for exanpl e soya
sterols and derivatives thereof, e.g. polyethylene'glycol sterdls,

e.g. polyet rols o ene soya, .
Storols. T e rgrehie B wEue B Rag ot 2t leaR B g keSS ey
[ CH2- CH2- 0] aoid msigties ig rel2iondo ti&0abome tisfinitidas titecad reréigbeloretsabiogh. s

pol yet hyl ene glycol (30) phytosterol which is comercially avail-able,

e.g. under the trade name N kkol BPSO- 30, e.g. from N kko Chemicals
Co., Ltd. Furaniearlysuitatie alkyleneppalyotethgisar estgtsyasales¢riti@y aboyafos useripthe

which is co erolO
LS & r’B_’FE&{H(t) %%Mloﬁ\(ﬁdld(d%%@se c%nmnera§|§%afra% gﬁdag{ﬁe%as ngﬁggo)

Gelucnre® from e.g. Gattefossé, in partlcu[ar the products:
a) Gelucire® 44/14, m.p. = ca. 42.5-47.5°C, saponification v. = ca. 79-93;
b) Gelucire® 50/13, m.p. = ¢a. 46-51°C, saponification v. = ca. 67-81;

Products {a) to (b) above all have an acid value of maximum of 2.

Alkylene polyol ethers or esters having an iodine value of maximum 2 are generally
preferred. The compositions of the invention may include mixtures of such ethers or
esters. |

Gelucire® products are inert semi-solid waxy materials with amphiphilic charécter.
They are identified by their melting point and their HLB value. Most Gelucire® grades
are saturated polyglycolised glycerides obtainable by polyglycolysis of natural hydro-
genated vegetable oils with polyethylene glycols. They are composed of a mixture of
mono-, di- and tri-glycerides and mono- and di-fatty acid esters of polyethylene glycol.
Particularly suitable is Gelucire® 44/14 which has a nominal melting point of 44°C and
an HLB of 14. It is obtained by reacting hydrogenated palm kernels and/or
hydrogenated palm oils with polyethylene glycol 1500. It consists of approximately
20% mono-, di- and triglycerides, 72 % mono- and di- fatty acid esters of polyethylene
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WO 2006/ 053755PCT/ EP2005/ 012334 13) Transesterified, polyoxvethyl ated
caprylic-capric acid glycerides These include those that are

conmer ci al WP 20864i58%@B| e under the trade nane Labrasol @ f POIER20¢S/012334
Gatt ef osse. Labrasol (r) has an acid value of max. 1, a saponification
val ue of 90-110, and an iodine value of max. 1 (H Fiedler, /oc.

cit., vol 2, page 880). 14) Sugar fatty acid esters These include

[r{gggom 1245914 bfee ExeunRitE R0 EB0NRHGR foig SisfioulBndbe
Food Corp., G’dkﬁ}itﬁ(@ Y phis as I@mwa@ 8 Cardd Cat #R-FQ C12Th4,>§é Gindtiddastthtls e
having, e. 9 @%ﬁre@vﬁﬁméms ﬂdzroﬁ@wu‘étﬁ&o%onﬁl dﬂata%%n%ﬁgﬁ&a”éﬁ:& value of

e.g. Sol ol a I S conmer Cli y avai l
Amer chol . 1eya:92@@ﬂmpy@@e Ghiak{d sareifiratian vahieofi78-08ohwesewy! \eﬁlueyof 36-56,

avai | abl e urﬂﬁéx.&&@alﬁeradﬁamrmﬁﬁé Qﬁ;surmézr Raf. rsemvgtegcor&émma&a@so free
Cyanam d Co. (Fiedler, Jo |

di - (2- et hyl raiyaerql Caftedt a8 mmw%ﬁdepswaten@ P- 8 0. {1 Riprlers focyeit. 4873,
17) Phosphol jd4e®y6; manufacturer information).

11) Polyethylene glycol glyceryl fatty acid esters

The f_étty acid ester may include mono and/or di and/or tri fatty acid ester. The fatty
acid constituent may include both saturated and unsaturated fatty acids having a chain
Iéngtﬁ of from e.g. Ci>-Cs. The polyethylene glycols may have e.g. from 10 to 40
[CH2-CHZ-O} units, e.g. 15 or 30 units. Particularly suitable is polyethylene glycol .(1 5)
glyceryl monostearat which is commercially available, e.g. under the trade name
TGMS®-15, e.g. from Nikko Chemicals Co., Ltd. Other suitable glyceryl fatty acid
esters include polyethylene glycol (30) glyceryl monooleate which is commercially
available, e.g. under the trade name Tagat® O, e.g. from Goldschmidt (H. Fiedler, /oc.
cit.,, vol. 2, p. 1502-1503), and Tagat O2 (poiytheylene glycol (20) giycerol monooleate,
as well as Tagat L (polytheylene glycol (30} glycerocl monolaurate) and Tagat L2
(polytheylene glycol (20) glycerol monolaurate), all e.g. from Goldschmidt (H. Fiedler,
loc. cit., vol. 2, p. 1502-1503). A further suitable polyethylene glycol glyceryl fatty acid
ester is Tagat TO.

12) Sterols and derivatives thereof

These include cholesterols and derivatives thereof, in particular phytostercls, e.g.
products comprising sitosterol, campesterol or stigmasterol, and ethylene oxide
adducts thereof, for example soya sterols and derivatives thereof, e.g. polyethylene
glycol sterols, e.g. polyethylene glycol phytosterols or polyethylene glyco! soya sterols.
The polyethylene glycols may have e.g. from 10 to 40 [CH-CH2-O] units, e.g. 25 or 30
units. Particularly suitable is polyethylene glycol {30) phytosterol which is commercially
available, e.g. under the trade name Nikkol BPS®-30, e.g. from Nikko Chemicails Co.,
Ltd. Further suitable is polyethylene glycol (25) soya sterol which is. commercially
available, e.g. under the trade name Generol® 122 E 25, e.g. from Henkel (H. Fiedler,
foc. cit., vol. 1, p. 680). '
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These include in particular lecithins (Fiedler, Joe. cit., volune 2,
“p. 910, 1184). Suitable lecithins include, in particular, soya bean
| eci t hi ns. WOPPOEPISE of fatty acids, fatty acid sul f at eBCEHEBR005/012334
sul fonates These include those of e.g. C6-Cl18, fatty acids, -fatty
acid sulfates and sul fonates, as known and commercial |y avail abl e
frome.g. Fluka. 19) Salts of acvlated am no acids These incl ude
those of C6-Cl8, acylated am no acids, e.g. sodiumlauroyl
sarcosinate, which is commercially available frome.g. Fluka. WO
2006/ 053755R, | ona Ical n al kyl, ext.

C6- C18 a e A VNS i no aci ds e. g.
cetyl tri met'ﬁyebe mmda ithose lﬂnam mej@nmmémnahy amnlatcbemmiem tredl tradeanaael lablasol®

frome.g. E e 9

wei ght of tﬁfeo“ﬁéﬁpg'é%fﬁ%% LEHELAEA0LY I L GOEBI e 2o sSpdticdluape o
vei ght, mor e30pt 16X ancham ipding valie ®Omax bl (Huéiegler.. foa ted, wﬂpmaaaﬂhs of the
present invention may cont ain co-solvents to reduce the interfacial

tensi on t hereby providing thernodynam c stability.  Suitable

co- sol vets ML&EE_W I®| kanol s such as ethanol. VWile the use of
et hanol in tRse MERAE kds8d ClSC, Qi&ny%@gragaéucmgé niaﬁaa&%?mefgo ?stotLo be
of particul ar advantage to .increaSe e sol ubi heci n-

derivative. B9p® Y“B‘%W@PM%@@%@?’H@E%M‘@*ﬁ'?'?!'i/"Kaﬁ% FPH?JP@%dTOkVCh
particul ar tjgakisk of active agent precipitation follow ng :
encapsul ati on procedures is reduced. Thus the shelf life stability
may be extended by enpl oyi ng ethanol or sone other  such co--conpohent
as an adtﬁ)timbtemgﬂeeﬁ ent of the conposition. The ethanol may _
conprise Ot 6 wei ght. of t | on; Areferabl

pout 3006 by NERF Ak sk aRunS e dPat W ik Bt S P8 1250 -

e.g. Solulan® C24, which is commercially available from e.g. Amerchol

16) Dioctylsodiumsulfosuccinate

This is commercially available under the trade mark Aeroso! OT® from e.g. American
Cyanamid Co. (Fiedler, loc. cit., 1, p. 118), or di-[2-ethylhexyl}-succinate (Fiedler, /oc.
cit.,, volume 1, p'. 487). '

17) Phospholipids
These include in particular lecithins (Fiedler, foc. cit., volume 2, p. 910, 1‘184). Suitable
lecithins include, in particular, soya bean lecithins.

18) Salts of fatty acids, fatty acid sulfates and sulfonates
These include those of e.g. C4-C,g, fatty acids, -fatty acid sulfates and sulfonates, as
known and commercially available from e.g. Fluka.

19) Salts of acylated amino acids
These include those of C¢-Cg, acylated amino acids, e.g. sodium lauroyl sarcosinate,

which is commercially available from e.g. Fluka.
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Certain enbodi nents of the conpositions of the invention include
additives for exanple antioxidants, antimcrobial agents, enzyne

i nhi bit or sSWOSWeINSEIS3ers, preservatives, flavours, sweetRERERGYA2334
ot her conponents such as those described in Fiedler, H P., /cc. cit.
Preferred antioxidants include ascorbyl palmtate, butyl hydroxy

ani sol e (BHA), butyl hydroxy toluene (BHT) and citric acid. The

anti oxi dant ascorbyl palmtate is especially preferred. These

addi ti veﬁo)ormbamﬁm%(ﬂuo%ﬁtcﬂaﬂ%}kge@@be-&eal%ﬁh.uﬁw%st0 5% by wei ght of
the total 'weig oXI dants, antim crobi al
agents, enzyhesPiuseorss a“é‘!aé%ﬂ 3Mipe agids £-gp FRIYAFDEhY\ammaenjysm Beanige,
provi de up taniabeitorh il audo ot bghE. MasgAGn the total vei ght of
the conposition. Sweetening or flavouring agents typically provide up
to about 2.5 or 5% by wei ght based on the total weight of the
conposition. In another aspect, the invention prOV|des a process for

preparing_a s neousl di I ceutl cal ositil

cont ai ni ﬂl&e% ’%&%ﬁf@?h&%’?‘ 'S(?eftB?Q?’} 5%‘”5@“‘:94 %{:qr%ps:t%o the invention;

2006/ 053piatdPatly BPROBEEY.( 2&:8yht, agrea trefavabig H 5 po 6@ estsy wagnr | ses bri ngi ng
the active agent and a carrier nediumconprising (1) a {ipophilic
conmponent, (2) a surfactant, (3) a hydrophilic conponent, and :
opt i onal TI'Iye ¢apasitions sbihgemesenhinerition magteonaimiosaveats Wheducartie ipterfacial
medi um ¢ r 0 t %

Mo i nt agoe BeRPE EedaRg e Phebhl St ASAEH:) BeRSE Nwer

two or nekends sugheascehpohaifhile tie yspeof @énanpbm the gPRetions ik neti eaéantlal it
t oget her hyd bberd hﬁm@%'ﬁéeofaﬁmu{arﬂﬂ%r& tANRRIASE Mh@bél@ﬁﬁt?'&?'cﬁmptothecm

phar maceuyt | cal ;_gl ion is pref era m cr oemul si on

pr econcefi?'Vate- ‘Sh'éstlﬁcﬂust?e?tf”ﬁga Chqfﬁéteg%t&ﬁt%[ﬁéﬁﬂﬁﬂ"?d dh S3dicyiapthe risk of
phar maceadtive ab?mqnwlatmromu@m@ eﬁmbma&wpﬂs}bmwh Yoddited Uing @it éraflise
spont aneg or s

o o oomiPERK A8 e APndielly’ Geeyith, “Ba il ShsCo iR wbn fosompapen sam,
diluti onadrﬁtnobamngred@n&ﬁ(ihe eorgpositind. Toe Bthaol resypemnmisby) td 6006 by wkighOof
nor e espggl L6, o
a1 or CorEp Slbeorf preterky 36 abflu(obSe BAHHEald heS e rRuaRbl el 20
process bxowelghte preparing a mcr oerrul si on cont ai ni ng a canptot hecin
derivative as an active agent, which process conpri ses:

. Certain embodiments of the compositions of the invention include additives for example
antioxidants, antimicrobial agents, enzyme inhibitors, stabilizers, preservatives, flavours,
sweeteners and other components such as those described in Fiedler, H. P., foc. cit.

Preferred antioxidants include ascorbyl palmitate, butyl hydroxy anisole (BHA), buty! hydroxy
toluene (BHT) and citric acid. The antioxidant ascorbyl palmitate is especially preferred.

These additives or ingredients may comprise about 0.05 to 5% by weight of the total weight
of the composition. Antioxidants, antimicrobial agents, enzyme inhibitors, stabilizers or
preservatives typically provide up to about 0.05 to 1% by weight based on the total weight of
the composition. Sweetening or flavouring agents typically provide up to about 2.5 or 5% by
weight based on the total weight of the composition.

In another aspect, the invention provides a process for preparing a spontaneously
dispersible pharmaceutical composition containing a camptothecin derivative as an active
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(I')bringing the active agent and a carrier conprising (1) a

| i pophilic conmponent, (2) a surfactant, (3) a hydrophilic conponent,
and opti onWOIWOFW$753 co-sol vent into intimte adnPGE/ER2007W233ér m
a spont aneously di spersible pharmaceutical conposition; and
(ii)diluting the spontaneously dispersible pharmaceutical conposition
in an aqueous nediumto formthe mcroenul sion. As nentioned above,
the active agent may be present in an ampunt by weight of up to about

20% by \A@Q@ﬁtwr@éh ;srb@ess @Hﬂﬂﬁﬁéés't@iﬂ?lﬁé tﬁe%twéw@m hl‘H‘a c&rrilr mEdiGMcaRBHEin
0. 05% by wei e active ref erab present 1 n an anoun

a
of abou (10 SPPRIGSSPOTEtoEbs SaRaciAn: (B1 SRR BePoRe, ardhoptonaly (4)
pr ef er abldLsbierdihi@ibmate saiatreut 1.0 to about 5% by wei ght of the
conposition. The |ipophilic conponent preferably conprises about 5 to

about 85 % by wei ght of the conposition of the invention, e.g. about
10 to abUng c8hfr npedifrercabl e @bpatedﬁe;ia@at@lbd&&or@%r%ghﬁ mlﬂiﬁbe agéfd into

2006/ 053755P P2005/. 334 .The h

2bout 5 PURABATES S B Re Srgt Pegut Aty T B S Mo el iR sappess
e.g. abou&théc&arﬁeaxbediﬂm@@ﬁ@emnea‘ddogéjhe;rvalhdhe atﬁlveagahout 40 % by :
wei ght,, nore preferably about 5 to about 30% by weight. It may
conprise a mixture of two or nore hydrophilic conmponents. The o
sur f act ahiie spoptaneayaly gepassiblarharmageutiseleongossivry ispeefglablyef micheemulsion

conmposi t RBoRkntrAl8 ak R¥RMH dfifeq. Pr ef erably about 15 to about 85% by
wei ght, !r)mr% pPe e?a Iy a%ou? 20 to-about 60 % by weight. The . .

co-sol vent may conprise about 0 to about 90% by wei ght of the

conposi t TI%‘SMntén@@uélM%&rén@l@ ,pharrnsa‘ceﬁt%lal 6 Q%n Qre?é?awgwnta%@%é@yor

wei ght, % F Ib? bout t\:l i ght, e.g. about

or 20% b§P Bﬂ Y spon an ously orms an o/w oil-in- water) em Ision, €.g. mlcroemu[s:on when
diluted with an aqueous medium such as water to a dllutlon of 1:1 t0 1:300, e. g 1:1 to 1.70,
espemal}y 1:10 to 1:70, more especially e.g. 1:10, or in the gastric juices of a patient after

oral application.

In another aspect, the invention provides a process for the preparing a mlcroemu!smn
containing a camptothec:n derivative as an active agent, which process compnses
(i) bringing the active agent and a carrier comprising (1) a lipophilic component, (2) a
' surfactant, (3) a hydrophilic component, and optionally (4) a co-sblvent into intimate
admixture to form a spontaneously dispersible pharmaceutical composition; and
(i) diluting the spontaneously dispersible pharmaceutical composmon in an aqueous
medium to form the microemulsion.

As mentioned above, the active agent may be present in an amount by weight of up to about
20% by weight of the composition of the invention, e.g. from about 0.05% by weight. The
active agent is preferably present in an amount of about 0.5 to about 15 % by weight of the
composition, more preferably in an amount of about 1.0 to about 5% by weight of the
composition.

The lipophilic component preferably comprises about 5 to about 85 % by weight of the
composition of the invention, e.g. about 10 to about 85%; preferably about 15 to about 60 %
by weight.
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The rel ative proportion of the active agent(s), the |ipophilic
corrponent”(g), the surfactant(s) the hydrophilic conponent(s), and the
co- sol vent WO 2pfdi§35F esent) preferably lie within the "MCIBRAOIYRGH"
region on a standard three way pl ot graph. The conpositions wll
therefore be of high stability that are capable, on addition to an
aqueous nedi um of providing mcroenul sions, for exanple having a
mean particle size of < 200 nm Wen the conposition of the invention
is a mcroemulsion preconcentrate it may be conbi ned vvlth vvater or an
agueous soI vent nediumto obtain an enul sion,

m cr oenulT&8% BYArORHS COMPPESH May COMPET AL §f9ﬁ*P%§0 Efébya‘ﬂ‘ﬁﬂml%ih@r ed

enteral | yom;ﬁ@ﬁ‘tloﬁmmhmreﬂfc&i le)g. abaut SQGQB@JtGO%EIpieI‘&atﬁI@EB@LQB t@aﬁtmt Ak 8bbye
oSiti m.Croenul si on

sol ution, n of inventi-o

o1 econc PRt Bte grefaratg gbrs Sdk ok e s of gy sPEBUR S RPTE &7 o
pr ef er abbymoaedydtaphitic cémporehtsy adnlnlstrable capsul e shells. The
capsul e shells may be soft or hard capsule shells, for exanple nade
of gel atine. Each unit dosage will suitably contain from0.1 to 100
nmy acti véhagegfactant oay earanrr.iﬂe@b@utﬁ t@gabo()t HBHrYy weighiaf thel canpposBiongf tha 0

ng, 15 o I

noti ve agueion HefRiahatt 15 CBLANK oy BT ok oot 28 id alfuneo
1 to 5 tim@sweiahtl y dependi ng upon the particul ar purpose of therapy,
the phase of therapy and the |ike. However, |f deS| red, the
conpositions na be in drink solution form i ncI ude water or
any ot hel MG ERIEIVRN EYA¥CRMmPriee gpout P i about ot ! by l"ﬁelgr?t Oféﬂﬁi CcerRRositiop of theo
provi de’ mwentioBopreferabi} Atmys0 & EOUSSI% BP Meighf e brifdraldy aBoud 0 tvhbdut 20%
di lution_of from abou} % 291}% abo 1:100. WO

2006/ 053 PEXBERY B8R4 4353 Ke&ve ositions of the invention, e.g.
those in the exanpl es hereinafter, may show good stability

o g fddiPe Bpofidh ﬁ?ﬁ"g%@%ﬁ‘*ﬂ@a&? i chinpo 3 e 1 petarte
year s,  aié hydiephilioeqreponemiis, gwddbpcorsolgwﬁ@Mmumnt)fpreferablynwmtmnme
may be OiMIBI'OQPIu%hﬂbfégicntn%nt{'ﬁlé%d%g@kavI & ;ﬁotd? Cffleldo o ?ﬁwlﬂhere? re

prOVIdIn ageous m Ccroemnu an a erage pa e Slze O
<200 nm P2oUueh apbility thpt ateeagablp gadgiion g an @qvousmﬁo@lmﬁf Rrovigog A) .
The conpadrédraision, tdr reeam@wm.h@a nfaRipRiicieatRes kalobynadvant ageous

roperti en adm pni stere or exanple in terns of
(I? ong i st eﬁ&‘? q{n%'t'f’%f?gﬁ"e olid eB‘i‘ot'}d%alnT'%{B‘?rFF'FgRBEﬂCHP‘??@Ha‘ieht BaRfar d

bi gavai | edrnibindd/withy watesor d?twua’emméﬁh;&at medipantaoBRr, enﬁtﬂslorﬂ@r@hmplldraug
t
becons. sTIGRLe-o e RIS bBlbsrBlchiARY bt dRoBletemeinie i sfaBie

wi t h err amally ferexempleiimtherfayn ofea dinkableaoletbror reduced. Additional ly
t he pharnmaceutical conpositions are effective with biosurfactants or
tenside materials, for exanple bile salts, being present in the

gast ro-i ¥hes theeamposiiien of the vention is h@l@m@mwal@@ araceadentiatepogiittdosage aff

the pr esfﬁ@tmlbﬂah‘ﬁmsloﬂ %r&bﬁcér&%{e\’ is Efe'?é?%lﬁ L& Folfifd o?d%' ﬁ?l‘r\ﬁus?r)ﬁﬁlte &qBsule

conpr|S|ng such natural tensides and us cap ab rovid

enul si onSIS-nihecERHIE Shedn Mmaybesnt onhrId srPgitg %ne@’blfﬁft %‘aﬁ‘ﬁﬁ repde ‘% [gelgfing
whi ch ar Eacsnt Gt d@sa&dhem fsumw dbﬂta@f frérh ©. 1B ADORRLALVE aderk, Qﬂm%hﬂe@i; mg,

upon oraé S tio ubstantial |y i ndependent of and/or

ne e 10 Chaty Cing: 7 o5 55 el 8o MO0 b PraReY Baeen A Havy

parti cul my df tnémche fgunt. ﬁmh ghveaésa};awrmdu@buutaﬁheommmatdnb@n30 etimebi s

inventio riabilit inter- and intra-patie

dose resg%&?épgﬁng QH%H qulqrﬁgrpga%ﬁgtﬁ?rtap&ﬁée Bl?aspi% eFRPéﬁ%P n'ﬁfﬁy

be obser Hedeven, utsdaneldartluh cﬂmpusmahs tmag bs in drinkfsolutieninm laad magdwiude water

i ndi cat i her tically .

e teoti vi Tyl Shuss 3th, £ HIREEE R MM REIBRYLCEN Sty o
systems, suitable for drinking, e.g. with a d||ut|on of from about 1: 10 to about 1:100.
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WD 2006/ 053755PCT/ EP2005/ 012334 acti ve agent, preferably from about
0. 1 ng to dbout 20 ng/day, e.g. nost preferably fromabout 0. 1 to
about 1 npV@APVHS3REL i ve agent. A typi cal dose foPCYER08FHAIR33é
agent is from0.1 to 1 ng/day for treating proliferative di seases or
di seases that are associated with or triggered by persistent

angi ogenesis. A proliferative disease is mainly a tunor di sease (or
cancer) (and/or any netastases). The inventive conpositions are
particularly useful for treating a tunmor which is a breast cancer,

| ung canger strointestinal cancer,..includin SO eal , gastric,
srm |  holie CorfiRya BB uetiiop et d dfiosein dis SePkra e dwy Soeigoad
thoseI i netatbitity a@rb@aﬁsnc@as muicatge,bystatwarwmej tnarusrot ecarrtpjlemlnr@misd Hewmh
vessel s, .ovarian,ca ancer .. en :
cancer . TEAARRP! R Ste, L B ygeRerEman haRAOnE ahaE o fPEpfore of
bl adder tha thventdinhmayl becafridglr stabilfly that altee:apable,em additiom tacosater ok praviding

nmel anona | r rgt i cul y
st i rospePrERetosiilidtins feiig oGl BaBRAR 205 oA 3 BB, £ H5bY,
cel Iunrgnt(Uﬁ@ﬁA) aggaswf)@nhﬂélﬁﬂlﬁﬂal tunor, e.g., a colorectal. tunor;
or a genitourinary tunor, e.g., a prostate tumor; or (ii) a '
proliferative disease that is refractory to the treatnent wi.th other
chenot hetrgprampositionspf ﬂ('*? invgntign exhipi esnesially advaptpgeRUsroperiestwheat ment

Wi th ot haim.ﬁ@ef&td?aryaeeeté;ﬁae mterrﬁé)ofreéh&seﬁéwarm?rﬁb@étefeb.oéuaua?o.my

broader sense of the inventiogn roliferative sease may
further n‘ﬂ’r‘@”%'“étar‘n‘%@rtb?%ﬁt'ﬁbé't%tf@@e condition, such as a |eukenia,

| ynphoma, multiple nyelonma. Thus in another aspect, the present

e bR e L SR RSBl MU SR & O
adm ni st@aamp@ B ttld)mﬂammisoa:iebqrneisﬁrpnmngtemrmmramctableanptpmhlmnxemt I cal

Ther s ny et it BAEHE plhn el bl itk B8 MBI AE S
the fol Imﬂrmgceelﬁeatporesomms prmeffmtramtttlabstgﬁaat@nis\net@gentmatena@otqnound
A deSCF leﬁﬁ@éﬁnﬁ%e%?tpréé‘éhﬂﬁB(Hef@é%%!?ﬁtl@éﬁnﬁ g’thgﬁg'tﬁe Pﬂ_ﬂ'ﬁlaceutlcal

m croerm I ns of esent 1 nvention can m ni ste
dri nk sotQRAsHoRT ofd'aﬁnpr@eeré RVEPEQR e &dly ﬁﬁiper‘étbte in gguequs g¥stems comprising
non- gel adiichhaturdl tdhdicds a@trak b&@ah@@@t ﬁ?@ﬂd@@é!ﬁhlblﬁ}l of RFoErAsion @é&m} el

le or. Oal on cont ai nd

E\Ill Lgdagﬁjzgwaplcpﬁematgrftosﬁ% situ which are st:;%lemlhe tfunctlon of the pharmaceunBal

compositions upon oral administration remain substantially independent of and/or

unimpaired by the relative presence or absence of bile salts at any particular time or for any
given individual. The compositions of this invention may also reduce variability in inter- and
intra-patient dose response.

The utility of the compositions of the invention may be observed in standard clinical tests in,
for example, known indications of active agent at dosages giving therapeutically effective
active agent blood levels. Any increased bioavailability of the compositions of the invention
may be observed in standard animal tests and in clinical trials.

The dose of the active agent in the compositions of the invention is of the same order as, or

up to half, that used in known compositions containing the active agent. The compositions of
the invention show activity at concentrations from about 0. 1 mg to about 40 mg/day of
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Corn oil glycerides358 ng Propyl ene glycol 1,290 ng Et hanol 99 ny
Ascor byl palm tate5 ng Exanple 2 Filled Capsule or Oral Solution The
formul at i oWYOPSMYBPTFE: Conpound Al ng Vitam n E TPGS340 PEI/ER2885/012354
G ycol Monocapryl atel6él ng PEG400343 ng Et hanol 150 ny

active agent, preferably from about 0. 1 mg to about 20 mg/day, e.g. most preferably from
about 0. 1 to about 1 mg/day of active agent.

A typical dose for the active agent is from 0.1 to 1 mglday for treating proliferative
diseases or diseases that are associated with or triggered by persistent angiogenesis. A
" proliferative disease is mainiy a tumor disease (or cancer) (and/or any metastases). The
"inventive compositions are particularly useful for treating a tumor which is a breast cancer,
lung cancer, gastrointestinal cancer, including esophageal, gastric, small bowel, large bowel
~and rectal cancer, glioma, sarcoma such as those involving bone, cartilage, soft tissue,
muscle, blood -and lymph vessels, ovarian cancer, myeloma, female cervical cancer,
-endometrial cancer, head and neck cancer, mesothelioma, renal cancer, ureter, bladder
“and urethral cancers, prostate cancer, skin cancers and melanoma. in particular, the
inventive compositions are particularly useful for'treating (i) a breast tumor; a fung tumor,
e.g., non-small cell lung tumor; a gastrointestinal tumor, e.g., a colorectal tumor; or a
genitourinary tumor, e.g., a prostate tumor; or (ii) a proliferative disease that is refractory to
the treatment with other chemotherapeutics; or (iii) a tumor that is refractory to treatment
. with other chemothérapeutics due to multidrug resistance. In a broader sense of the
invention, a proliferative disease may furthermore be a hyperproliferative condition, such as
a leukemia, lymphoma, multiple myeloma. '

Thus in another aspect, the present invention provides a method of treatment of a subject
suffering from a disorder treatable with a camptothecin derivative comprising administering
" a therapeutically effective amount of a pharmaceutical composition of the invention to a
subject in need of such treatment.

The invention is illustrated by the following Examples.

EXAMPLES

In the following examples the pharmaceutically active agent is Compound A, described
above as 7-t-butoxyiminomethylcamptothecin. The microemulsions of the present invention

can be administered as a drink solution or can be encapsulated in soft (gelatine or non-
gelatin) and hard (gelatine and non-gelatin} capsules.
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Ascorbyl palmtate5 ng Exanple 3 Filled Capsule or Oral Solution The
formul ati on contai'ns: Conpound Al ng Vitam n E TPGS358 ngy

Tri et hyl ci WPRUPBESAy PE400268 ng Et hanol 100 ngy Ascor bRGT/BRAPH/ 1123345
ng WD 2006/ 053755PCT/ EP2005/ 012334

Example 1
Filled Capsule or Oral Solution

The formulation contains:

Combound A 1mg
Cremophor RH 40 447 mg
Corn oil glycerides 358 mg
Propylene glycol 1, 2 90 mg
Ethanol 99 mg
Ascorbyl palmitate 5mg
Example 2

Filled Capsule or Oral Soiution
The formulation contains:

Compound A 1mg
Vitamin E TPGS 340 mg
Propylen Glycol Monocaprylate | 161 mg
PEG400 343 mg
Ethanol _ . 150 mg
Ascorbyl! palmitate 5mg
Example 3

Filled Capstile or Oral Solution

The formulation contains:

Compound A 1mg
Vitamin E TPGS 358 mg
Triethylcitrate 268 mg
PEG400 268 mg
Ethanol 100 mg
Ascorbyl palmitate 5mg
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Exanple 4 Filled Capsule or Oral Solution The formul ati on contai ns:
Conpound Al. 5 Vitamn E TPGS360 ng Triethylcitrate270 ng

Di et hyl i sSWOFWE20 nmy Et hanol 100 mg Exam pl e 5 Fi | | edPCHBRUPH013334
Oral Solution Conmpound Al ng/g Vitam n E TPGS447 ng/ g

Example 4
Filled Capstle or Oral Solution

The formulation contains:

-Compound A ' 1.5 mg

Vitamin E TPGS 360 mg

~. Triethylcitrate 270 mg
Dimethylisosorbit 270 myg
Ethanol 100 mg

- Example 5
Fiiled Capsule or Oral Solution
Compound A 1 mg/g
Vitamin E TPGS 447 mg/g
Capmul MCM C8 179 mg/g
PEG400 268 mg/g
Ethanol 99 mg/g
Ascorbylpaimitate 5 mg/g
Example 6
Filled Capsule or Oral Solution
Compound A ' 1 mg/g
Cremophor RH40 180 mg/g
Triethyicitrate 360 mg/g
Ethylacetate 360 mg/g -
Ethanol 100 mgfy

The compositions of all six examples are prepared whereby the carrier components are
mixed and the active ingredient is dissolved therein whilst stirring. The mixtures of the
formulations described in the above Examples may be filled into hard gelatine capsules and
sealed using the Quali-Seal™ sealing technigue.
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Capmul MCM C8179 ng/ g PE&G400268 ng/ g Et hanol 99 ng/ g

Ascorbyl pal mtate5 ng/g Exanple 6 Filled Gapsule or Oral Sol ution
Conmpound Al ng/ g Crenophor RH40180 ng/g Triethylcitrate360 ng/g

Et hyl@faez%s}[ e360 ng/ g Ethanol 100 ny/g

1. A spontaneously dispersible pharmaceutical composition comprising 7-t-
butoxyiminomethylcamptothecin, wherein the spontaneous dispersible pharmaceutical
composition 1s a microemulsion preconcentrate comprising a carrier medium
comprising a hpophilic component selected from the group consisting of Cs-Cio fatty
acid monoglycerides and diglycerides, a refined glycerol-transesterified corn oil,
triethylcitrate, and castor oil, a surfactant component selected from the group
consisting of polyethyleneglycolhydrogenated castor oil, a hydrophilic component
selected from the group consisting of propylene glycol, PEG400, dimethylisosorbit and
ethylactate; and further comprising Vitamin E TPGS and a co-solvent consisting of

ethanol.

2. A spontaneously dispersible pharmaceutical composition as claimed in claim 1

further comprising one or more additives.

3. A spontaneously dispersible pharmaceutical composition as claimed in claim 2
wherein the one or more additives is selected from an antioxidant, antimicrobial

agent, enzyme inhibitor, stabilizer, preservative, flavour and sweetener.

4, A spontaneously dispersible pharmaceutical composition as claimed in claim 3

wherein the antioxidant is ascorbyl palmitate.

5. A spontaneously dispersible pharmaceutical composition as according to claims 1 or

2 that i1s suitable for oral administration.
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The conpositions of all six exanples are prepared whereby the carrier
conponents are m xed and the active ingredient- is dissolved therein
whil st stirring. The m xtures of the formulations described in the
above Exanples may be filled into hard gel ati ne capsul es and seal ed
using the Quali Seal TM sealing technique. Cains 1. A spontaneously

di spersi bl e pharmaceuti cal conposition conprising

7-t but oxyi m nonet hyl canpt ot heci n, wherein the spontaneous di spersible
pharmaceutical conposition is a m croenul sion preconcentrate

conprg, A r@oﬁt&ﬁédus@y JTBSHY4IB1E QIRinSAdRGtRal icBBRIdsiticn GRMAANABY in preceding
selected fromthe group consisting of C8-Cl0 fatty acid

nmonog} y.cerides _.and di gl | dgs, ref.ined. gl ycerol -transesterifie .
cor n AR (R Pom DS g0 By o BtGRb vl BRRa Ry Bait Sthecin,
selected fromthe group consisting of polyethyl eneglycol hydrogenat ed
cast dromi § to Bhyebypweiaht efoagd ilig spamoagntr Bem RetqyPBulp by weight of a
consi sting of propylene glycol, PE&O00, dinethylisosorbit and

et hylsaefaat£nt, dasinf 31t 68 Ucloyprdightgf Xi KyalrophiicT&bpanehia aaet apltee2t% of a
consisting of ethanol. 2. A spontaneously dispersible pharnmaceutical
conpasi [ - C ri sing one or nore
addi??&%gﬁﬂngalﬁgg%gﬁggﬁgg&éﬁ&ggﬁg%gkéﬁgﬁgﬁp ar maceut i cal conposition
as claimed in claim2 wherein the one or nore additives is selected
froman antioxidant, antimcrobial agent, enzynme inhibitor,

stabilizer, preservative, flavour and sweetener. 4. A spontaneously

di spér i sentphaonslyalispemible griposiadenticakcahpostbidn accot ding t8 astyepwicading
the antioxidant is ascorbyl palmtate. 5. A spontaneously

di spelahbheuBiteddmeeYbihal conposition as according to claims 1 or 2
that 1s suitable for oral adm nistration. 6. A spontaneously

di spersi bl e pharnmaceutical conposition as clained in preceding clains
conprising fromO0.05 to 20% by wei ght of

7-t-but oxyi m nonet hyl canpt ot hecin, from5_to 85 % by weight of a

| i pofhid ispondamenishy dispeysitde trhamagempioabicgmposition agrnekaam 7 Ry spit or
5to 60 % by weight of a hydrophilic conponent, and up to 20% of a

CO- SGlav@rdel@lih ewehphilatdhfgeh.on the total conposition. 7. A

spont aneousl y di spersi bl e pharnmaceutical conposition according to any
preceding claimin unit dosage form

9. A spontaneously dispersible pharmaceutical composition as in claim 6 in oral

solution form.

10. A spontaneously dispersible pharmaceutical composition as claimed in any
preceding claim for use in the treatment of a disorder treatable with 7-t-

butoxyiminomethylcamptothecin.

11. The use of a spontaneously dispersible pharmaceutical composition as claimed in
any preceding claim in the manufacture of a medicament for the therapeutic and/or
prophylactic treatment of a disorder treatable with 7-t-

butoxyiminomethylcamptothecin.
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8. A spontaneously dispersible pharmaceutical conposition as in claim

7 in soft or hard gelatin encapsulated form 9. A spontaneously

di spersi bl e pharmaceutical conposition as in claim6 in oral solution

form 10. A spontaneously dispersible pharnaceutical conposition as

claimed in any preceding claimfor use in the treatnment of a disorder

treatablae. W =1 Hy! I - SN, : "
130l i‘qctegs for p@té??lﬁﬂeg”% %ggﬁajﬂéo‘ﬁg‘@g({h%@g%gﬁl@.phajrlnac-gﬁ%llcg? ﬁ%lgi)f)%ltlon as

spont aneousl y di's rnaceut | osition as c

any preceding clajmin the manufacture o medi canent for the X

t her B R %‘P%@ﬁﬂoﬁﬁlﬁﬁa@apm ft tgww&m@&&wﬁoﬁheqm and
but oxyi m nonet hyl canpt ot heci n. 12. A process for preparing a
spontaamantist ymdigpar soimpeisphar(hce utipadiilicoopopondran @ answifactamt, (3) a
whi ch process conprises bringing 7-t-butoxyi m nonet hyl canpt ot hecin

and hyRREPhI R AHBROIRAI(S) AGo LblvedtihRPRRihbEe soRPORSRL . (2) a
surfactant, (3) a hydrophilic conponent, and (4) a co-solvent into
intimte adm xture. 13. A process as clainmed in claim 12 wherein the
carrier nmediumfurther conprises one or nore additives as in claimS3.

14. A process as clainmed in claim13 wherein the antioxidant is )
ascorldy|A papeeissaaeclaimed in claim 12 wherein the carrier medium further comprises

one or more additives as in claim 3.

14. A process as claimed in claim 13 wherein the antioxidant is ascorbyl palmitate.
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