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conpositions in which the active agent is a

topoi sonerase | inhibitor and pharnmaceuti cal

conpositions conprising the mcroparticle conpositions
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pr ol -kegmbingy thraeases camglousicayg cancer. Background of

the I nvention Canptothecin derivatives are a class of

conpounds described in U S. Patent No. 6,242, 457.

Canpt ot heci n derivatives, such as those disclosed in

U S. Patent No. 6,242,457, present highly specific
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in@ididd@nédtvention I n accordance with the present
invention it has now surprisingly been found that
stable mcroparticle pharnmaceutical conpositions with

7-f - but oxyi m nonet (Bdckaryohd ok thel Inveritiawe particul arly

interesting bioavailability characteristics. These
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Ncb B2 405 9amPt°@e°'” B%Tb’ﬁt"iﬁso%\%?ﬁ those ﬂ'ﬁ?oﬁ?ﬂé’ép\ﬁe Hategt

NdlB\24b Qsmﬂre’sbhﬂ'l@ﬂpépeelfof gitfielities iR ral@BR e S@kihisFatdA @enerally and
serv qed W L

oeleplf <o eRiAte i e AL Porf B Gl Bionyeliagy
begausedhase ebfi@tivesiave ey apyr splubllityt ol er abl e dosage | evel s
of 7-f-butoxyi m nonet hyl canpt ot hecin, and may permt
cl oser standardi zation and oPti m zation of daily
dosage requirenents m al . Consequently,
occurrence of potential undesirable side-effects is
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bioavailability observed for dry formulations of crystalline campothecins and limited drug load
observed with microemulsion pre-concentrate formulations. Thus, the invention may achieve
effective therapy with tolerable dosage levels of 7-t-butoxyiminomethylcamptothecin, 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 Drawings

Figure 1 illustrates in vitro dissolution rate profiles.
Figure 2 illustrates in vivo dog bioavailability.
Figure 3 illustrates in vivo dog bioavailability.

Figure 4 illustrates in vitro dissolution rate profiles.



Figure 4 illustrates in vitro dissolution rate
profiles.Detail ed Description of the Invention The
w@e@sentsid nvention relates to mcroparticle  PCI/EP2006/065160
conpositions conprising a topoisonerase | inhibitor,
in particular, 7-f-butoxyimnonethyl canptothecin, as
the active agent in a vehicle. The present invention
also relates to microparticle conpositions conprising
a topoisonerase | inhibitor, in particular,
7-f- butoxy|n1nonethy|canptothe0|n as the active
agent, and optuoBﬂ@ﬂgiﬂgﬁﬂehsagbﬂﬁimumﬁane stabilizer
in a vehicle. The vehicle is selected froman oily
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of 7-- but oxyi m nonet hyl canpt ot heci n. The present

i nvdRE PERseHIYPNiReLlse rRlates fPhrmegasticaheerprasitions camyprigipg the

mlﬁtebf)érﬁélé BQnﬁd’sﬂﬂhﬁoﬁ'hé uéHtibn bfiea bRdmacauititdlly acceptable carrier, as
i but,ox | m nane hyl canpt ot heci n conpri si ng

Weécﬁ?]aﬂ?'g éc'%{e ffer apeutical |y effective anount of a
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micrpparticle formulatlon as provided hereln refer to a non-tOX|c but sufficient amount of the
microparticle formulation to provide the desired response and the corresponding therapeutic
effect, in an amount sufficient to effect treatment of the subject, as defined below. As will be
pointed out below, the exact amount required may vary from subject to subject, depending
on the species, age and general condition of the subject, the severity of the condition being
treated, the mode of administration. An appropriate "effective” amount in any individual case
may be determined by one of ordinary skill in the art using routine experimentation.



may be determ ned by one of ordinary skill in the art
usi ng routine experinmentation. The phrase
wO pivatonseeut i cal |y accept abl e* or " phar macol ogPCHEP3006/065160
accept abl e’ nmeans a material which is not biologically
or otherw se undesirable, i.e., the material may be
adm ni stered to an individual along with the
m croparticle formul ati on wi thout causing any
undesi rabl e bi ol ogical effects or interacting in a
del eteri ous manner wth any of the conponents of the
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and prodrugs. In accordance with the present invention
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In accordance with the present invention the active agent may be present in an
amount by weight from about 0.1% to about 30% by weight of the composition of the
invention. The active agent is preferably present in an amount of about 1-10%, most
preferably in an amount of about 1% to about 5 % by weight of the composition.

The term "microparticle”, as used herein, refers to a particle of the active ingredient
that is up to about 15 microns in diameter, more preferably about 0.5 microns to about

5 microns in diameter, most preferably about 1 micron to about 3 microns in diameter.



the dispersibility of the suspensions in contact with
aqueous, e.g., gastrointestinal fluids. The surface
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active agent in the mcrosuspension. Preferred surface
stabilizers of the present invention include, but are
not limted to, cellulose derivatives,
pol yvi nyl pyrrol i done, random copol yners of vinyl
pyrrolidone and vinyl acetate, sodiumlauryl sulfate,
sodi um di octyl sul fosucci nate, colloidal or
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(phosphatides), dextran, gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium
chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol, cetomacrogol
emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers (e.g., macrogol ethers, such
as cetomacrogol 1000), polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan fatty
acid esters (e.g., the commercially-available Tweens®, such as, e.g., Tween 20® and

Tween 80° (ICI Specialty Chemicals)); polyethylene glycols (e.g., Carbowaxs 3550® and
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Most of these surface stabilizers are known pharmaceutical excipients and are
described in detail in the Handbook of Pharmaceutical Excipients, published jointly by the
American Pharmaceutical Association and The Pharmaceutical Society of Great Britain [The
Pharmaceutical Press (2000)], specifically incorporated by reference. The surface stabilizers

are commercially available and/or can be prepared by technigues known in the art.



The vehicles of the present invention may be an oily
vehi cl e; hydrophilic, non aqueous vehicle; or self
worr@roismul si fyi ng vehicle. In accordance w t hP€TEP2006/065160
present invention the vehicle is present in an anount
by wei ght from about 70% to about 99% by wei ght of the
conposition of the invention. The vehicle is
preferably present in an anount of about 80%to about
98% by wei ght of the conposition, nost preferably in
an anount of about 90-98% A. QGly Vehicles Qly
vehilcacegrdgnee with the present invagtiontthesuriape stakiizeaiseresentin an
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1&mm¢whgmormp@php&mbnconponents Suitable lipophilic
conmponents include: 1) dyceryl nono-C 6-C 4-fatty
maci ¢efgkers These are obtained esterifying glycero
with vegetable oil followed by nol ecular distillation.
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vehidfetiyy r@fé'réblﬁﬁélﬁnt i léﬁ %hohﬁt ¢ ABRA B t& hbo(RDER WG wieitht of the
aci ds cons&itue t y include both

comppsf E‘&Staﬁ'iﬁfer é’f%ﬂ%’f‘%‘ﬂ‘tf’ boyt c? % having a chain
| ength of from e.g., C8-C 4. Particularly suitable

A.ar e QilgNebitles or | auric acid nonogl yceri des which are
comercially available, e.g., under the trade nanes
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' ' X. 3,saponification value 245-265, iodine
coﬂ\%ioﬁjen\(ﬁh&iﬁdém wat er content max. 1% Typically it

conprises 1% free glycerol, 90% nonogl ycerides, 7%
Ndi glGxem meRo-CabpafathiAdfesiarsies (H Fiedler, loc. cit,
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distillation. Monoglycerides suitable for use in the compositions of the invention
include both symmetric (i.e., B-monoglycerides), as well as asymmetric
monoglycerides (a-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 various fatty
acids). The fatty acid constituent may include both saturated and unsaturated fatty
acids having a chain length of from, e.g., Cs-C44. Particularly suitable are caprylic or
lauric acid monoglycerides which are commercially available, e.g., under the trade
names Imwitor® 308 or Imwitor® 312, respectively, from, e.g., sasol. For example,
Imwitor® 308 comprises at least 80% monoglycerides and exhibits the following

additional characterizing data: free glycerol max. 6%, acid value max. 3,



2) Mxtures of nono- and diglycerides of C6-C 8-fatty
acids These include both symmetric (i.e.,

wb20msnoiyceri des and a, al-di gl ycerides), as wWeCT/ER®06/065160
asymmetric nono- and diglycerides (i.e.,
a- nonogl yceri des and a, b-di gl yceri des) and acetyl at ed
derivatives thereof. They al so include both uniform
glycerides (in which the fatty acid constituent is
conposed primarily of a single fatty acid), as well as
m xed glycerides (i.e., in which the fatty acid
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eXaRRb& indifY ﬂoﬂ{éﬁn)me?tﬁ@(béomdné Heé SR, o %3 cerides), as well
nonogl yceri des and exhibits the I ow ng addi ti onal

chaPa&p¥rmelipgonreagd dilverridgs fice IUO'I"OWCG'% ape pd-djglyqgedes)

max and ace?ﬁ&l@@ bérvatiies @ibrect! keyZpdd indiiie Hoﬂ%rﬂ‘@rnv éé@ides (in
max. 2% (H Fiedler, |oc.

798)Whlcb_tl'ﬂ.=eflaﬁ)é%ﬁlq %]sgtu?ﬁ }&qﬂn@gsmqny@f a smgfe fatty aCId’) A% well as
m) nedixidglycedddsdies, i tvhich fieyfhitycdoidgoinbtituent isctompogHdyt esntlus fatty

tr agglgygng %&gﬁrﬁgy\{e% 't%ﬁfﬁlﬁ@ '}%cﬁ‘é;({)rg‘,.ltrfll@%g{ t 'Iéh% fgtty achc%nstltuent
Cor prayandusie bothastvrited andumepkisetedfattsadidschavind la@hiin dength of from,
addigtd., ftl‘,m CH&Hi @RS 'sLitdbleCard ﬁ\‘i)@d c@ﬁr&tﬂ: éﬁ@lcﬂﬁr c2ac% rﬂ@ﬁb— and

a- mno ol eate) 80% m n. reeg%ero e,
i odidiy éﬂeaé‘sfmﬁﬁ'ﬁ’c'a"%ﬁ‘ﬁ"ﬁb'P &gt Y98N ?n"?%'ﬁﬁ‘"&ﬁ]"“w'to 42 or

c ap Nrawitor 328 t}omcﬁb %éomi%r exeﬁﬂﬂlé thworguzicc(n@l)see?ﬁ%ast 45%
1 5&10 n,g@?cerl uerxég‘l} IeaP\fvm%ag%tlor% d a%??e%lzgg gaQa 2f)'ee glycerol
( narrnas(az:%moeivaluefrmmﬂtsaomlﬂcaﬁun vadusl 250e28Qnipdlieg valfie max. 1, water

MON Qsoxdhor, Gy PESIdrdBe M 1/ 1390'19% fbr AREBIY Aidtd8S b&ﬁbrlse

vvithafactl c or citric acid areboﬂose marﬁete under
t he "INQRigVsaiASs obsarrligicarsic agiddn glgcerol 3s kngym %W’ coggnsrcially-
Fur tab@ram@ruadert &g., thattiade ag&he Capmei® MOLeRdm Nady., Atiet @deporation.

Dot PR B ST R lghpboBii B8 e

exard reax So-hego (astojeat@) 8aoyniey frée giy@ad! @)5%mbx.bibdinegalddre max.,

ronsity RRpRGRtl RE e IE oBRICS) 5 A Bhfltp aee (o) 75y

wat eaprisasidd 0% minygausic acid (@12) d-Stmmax. 2moistytd (e Kee Figher)

70- 6%% max. (manufacturer information). Suitable examples of mono-/di-glcyerides with
additional derivatization with lactic or citric acid are those marketed under the brand
names of Imwitor 375, 377 or 380 by sasol. Furthermore, the fatty acid constituent
may include both saturated and unsaturated fatty acids having a chain length of from,
e.g., C16-C1s. A suitable example is Tegin® O (glyceryl oleate) exhibiting the following
additional characterizing data: monoglyceride content 55-65%, peroxide value
max. 10, water content max. 1%, acid value max. 2, iodine value 70-76,

saponification value 158-175, free glycerol max. 2%, (manufacturer information).



saponi fication val ue 158-175, free glycerol max. 2%
(manufacturer information).3) dyceryl di-C6-C

w@2doantpraci d esters These include symetric (PCEEP2006/065160

3)

4)

5)

a,al-diglycerides) and asymmetric diglycerides (i.e.,

a, b-diglycerides) and acetyl ated derivatives thereof.
They al so i nclude both uniformglycerides (in which

the fatty acid constituent is conposed primarily of a
single fatty acid), as well as m xed glycerides (i.e.,
in which the fatty acid constituent is conposed of

var iGesy ditGeyC-attty §31d gptersany acet yl at ed derivatives
thereof. The fatty acid cpnstituent can include both
sat Jhasedacledesynmsiio -t ed -figlyesridgd)iand apaumetrc diolyeesidas (ie.,

| en th ﬂ%@@cé‘rlﬁ@é'ﬁa% a@ty{lgted Serﬂlatlve%e%of 6Thé Qso in&&te®BotPuniform

Partjcularly suitable is capryli
d| g IQ{YE%T jdeg £8 Whigh therfatbzadid,sanalitagnt s GPMResad pé'ﬁlaé'y ofa @'"g'e fatty
undeeid}, be well asigmxeaég@?@ueé ake(, In wkEdGh&fatt§ agid coifigtiugntli ﬁb@’rﬁposed
ga Lt unf a n I
Fpo 3 Vsols taty hflas) SHA LR Adebyatlactvalfils R fhatigh i’ |
non@elsatl_tuent@nnremde@bthaﬂamtecsa@ umylt_umteﬁ fatty adidsi havihgatchain
aci qbrlgthl Ak 191656'- i & dqﬁeaw Lng. L@eC Td. @l ¥ qfdrtﬂ:@%rlyogungble is

sat ur at ed

at O%PW'QH'Q'@BF'%GSWB'P@ mcewmefﬂq"a@w'aa'g. &9+ P”C@F {hedradg agme

?r e (?uh@%m?m gagdeQWGWaQ?I@‘l Oy Iﬂ&’?gntﬁltﬁ ©DO'HIRSs ahhid value
rade na one 0 0 ex(r

Ne OBE%W;TE%I %g" cqv?j%?:%ﬁ’;\{}élpk J}EM 61 V@I a(rp§n<%it§’r content of about

M gl8yel (r) 818, l\/azol (r), Sefsol (r) 860, Sefsol(r) 870;

Mgl yol (r) 812 being the nost preferred. Mglyol (r)

812 Megiiuth EHaRCbinPabR] BEly&pa@nut oi | conpri sing
caprylic-capric acid yrlglycerldes and having a

ol Elﬁé%etﬁhcluw tﬂ@cl%ceﬁﬁeﬁb@éﬁjra?&g(?/@édid)m%nngt%aisloké ga(Bl-ﬁ)ocargon
conposi tion = Max., a . ou

c oA, Sllagie By IRnan ih'aci Honrndka g igss foph and

s aponmfecizly-evailable uedexltwLirade 3ames Beornenti Myritol8 Gaptex@Neobee®
I%/I M 8 i:ylﬁig y?@ 8%% %I?ol‘agfii o@ 515%55@1@8@0@ BEPReR6P)870;

ract ated ca (ga rcC
tri @4 glwérméoea\gém BergTorEath d\djalwl sk, fraatqnate@&p@@ut oil

max conQpr?slngsc%B -Edpria bibid frighRbrit s ahe H§V|€§385m3@@ulaﬂ Vsl HY ©f about
VaI %go ga %OFF\%@[ OEK)%(S?I (t)rﬁg E‘ﬁérﬂ?]ogté rC‘élabout 50-65%, C1o

i nf @bow 30 @5 Y., CiNewde 8% amMaﬂud?abost @Vasiaparificatidr aneStbeptan

Eur g6 544 ({o‘uH VARle n‘?ﬁ%”ﬂfj] Slgbl gM Q'a%liabrg%%m"é’&tdéé NNB&bee® M 5 F

addi t1 onal esters ucci ni
isa fractlonated caprylic-capric acid triglyceride available from coconut oil; acid value

max. 0.2; saponification value about 335-360; iodine value max. 0.5, water content
max. 0,15%, D.20 0,930-0,960, nD20 1,448-1,451 (manufacturer information).
Neobee® M 5 F is available from Stepan Europe. A further example is Miglyol 829

containing additionally esters with succinic acid.

Glyceryl mono-C4s-Cqg-fatty acid esters

These are obtained esterifying glycerol with vegetable oil followed by molecular
distillation. Monoglycerides suitable for use in the compositions of the invention

include both symmetric (i.e., B-monoglycerides), as well as asymmetric



5) dyceryl nono-C 6-C 8-fatty acid esters These are
obt ai ned esterifying glycerol with vegetable oi

wo edo7ovrsas by nol ecul ar distillation. MnoglycePCTER2006/065160
suitable for use in the conpositions of the invention
i nclude both symmetric (i.e., b-nonoglycerides), as
wel | as asymmetri cnonogl yceri des (a-nonogl yceri des).
They al so include both uniformglycerides (in which
the fatty acid constituent is conposed primarily of a
single fatty acid), as well as mixed glycerides (i.e.,
i n wwenoglyeenides (atmo}noah/p@rldea)n Jhey alemincluge bqthpméverd ghyerides (in
var iyg tﬁéafta aé?&bcfi’é?ituerw o S ?%Fn%;fe Yy é:m?yas well as

i ncl ude bot saturated and unsaturate
haviMbgdicragdes (vearigvhich therfathracidcogstituent |S@pmpog3d of various fatty

Sui tagigs)e TEY mlaeua cbmtuédan&}\mm &‘otlbyatlﬁaféﬂ raaa unéafdr@ted fatty
M320 ﬂlﬁillle @ X erl Qé_Ea S | d

or REABANE 3 afﬁ%” Y rﬁ%é*rg Bre ?&ﬁ% s fHtidde
GVOGM@rplic by E8st(ngh yRyder MIG2Adistited eadnedlyesxide by Danisdraingredients, or
foII [ h oZ

o aflbftls S NG PoARRple” GOS0 (iyoery mopooeate)
mn! exh| @tbg(foﬂ@mq@aq;@longl)pha@clgna@ data:gnopoglycegidg coptgnt min. 94%,
15%019 c&t&t +5%ImirS; &ardxu@@lda X 2. 519154@2 N@&@rmegmﬁfy{, 2800 +
aci ine va - i ficat]
RN A T i AR 7Y

300 s3adnificationuvbie t165-665, ifieb grynatnlemme)x 1%) hwroxgldwunmpo:aqo -330
d'-g“LﬁhgﬁW&ﬁﬁﬁﬂﬁﬁwI ese include m xed nono-, di-

cherl es t are commercial |l y- avallable under
the trade name Maisine(r) from Gattefosse. They are
6)t r aixegreenct.idalfiphyePriPoduct s of corn oil and giycerol .

S d t

o TP R e R E G o, BRfy oSS I B eereRal agRgle noer
vvi t Iﬂwe1rademamWa1ﬂme®cﬁrbn@éttddsse: They a4 eansesterdfichitbnmponucts of
o~ B b bk B KB SR iR @ cbmph B pkoddfrfln P AReE &l
ca. ow/@qﬁawnor (& SRl driobygeridsstagether With Eofamounts of paimitic and

an%wah@sa& ﬁmbno-PﬁlyéiOQﬁélyc%héésa@brﬁ ron&éémb%.r@ro%mpﬁge‘a%f ca. 56% by
gl yce cerides ca.

O BloBH s ackth 303010 S £ 0% ReITG e oo 3% sieprie Aeld

ol eiconstittiedts} OPHysinal charactdfistics-aret e glyddeyts maal 10%, monoglycerides

CR BB ERRLE achE MBS TP B A QUEAF L HRont ca

onCficatorwvalue ‘ot
aci d% diwtémphys@al cnmgcter@m%/arg@ow \@@mr@zm 2figgline value of 85-105,

Mai %b&ﬁ(ﬁ’c&tldns\/aﬁﬁé B $59-125, miatdThid Gorftéritd (Pal' he%amd content for
stearic acid ca 2.5% oleic acid ca. 29

Maisine™ is typically: palmitic acid ca. 11%, stearic acid ca. % 5%, oleic acid ca. 29%,
linoleic acid ca. 56% and others ca. 1.5% (H. Fiedler, loc. cit., Vol. 2, p. 958;

manufacturer information).

Mixed mono-, di-, triglycerides preferably comprise mixtures of Cg-C4o- or Cyo-Coo-fatty
acid mono-, di- and triglycerides, especially mixed C45-C1g-fatty acid mono-, di- and
triglycerides. The fatty acid component of the mixed mono-, di- and triglycerides may
comprise both saturated and unsaturated fatty acid residues. Preferably, however,
they are predominantly comprised of unsaturated fatty acid residues, in particular, Cg

unsaturated fatty acid residues. Suitably the mixed mono-, di-, triglycerides comprise



linoleic acid ca. 56% and others ca. 1.5% (H Fiedler,
loc. cit., Vol. 2, p. 958; manufacturer information).

worooga1TsoNo-, di-, triglycerides preferably coP@QIEB®06/065160

7)

m xtures of C8-C 0- or G 2-C2o-fatty acid nono-, di-
and triglycerides, especially mxed G 6-C 8-fatty

acid nono-, di- and triglycerides. The fatty acid
conmponent of the m xed nono-, di- and triglycerides

may conprise both saturated and unsaturated fatty acid
resi dues. Preferably, however, they are predom nantly
comgt ead §0%f pigfesatly atdeasti” F/atrogre araferablyaf least 85% by weight of a Cqg
par hhgehlurafed ey a%.d3@§atmwéﬁce findiéd hnd a&b dc.a)eﬁcbr%ueﬁx and

S t abl
UI ?Q'Y§é%ﬂesi S44ablyshenixse é‘f°é‘PaB| Wg?ce?/é%gqompg% leggihan 20%,
pr efeey adbbyt 15% drel@3d byBhdight yr less, gattratdd fatt)chB(e 9., palmitic adnd

: ty. . .
o7 e SRl gk v 35 ok, MRSLERGE s ARER A
m x @bferably prederninanttyrdogiprieagraf deso-candpsidiyseridasse g+ mano- and

20%yigfrcBrides @bRHHise s 1eaoy 50%) KoRy ﬁ)l’éfe'rélzw at®asl BBFbased on the total
saturated fatty acid mtic and stearic acid)

mon&eightpl. thea'fRﬂ’p'P i Riase e‘r ‘FQH@Q”G’NA Mere prgigesbly. e mono- and

t ; i glgyeerided %rg_ﬁﬁs{é amreefstezse/bd (e)g. wbeaicamv/mmstyybyommﬂ ofted lipophilic

of nono- cer o o

o oI SBeneRl cPritehol Bohdcieprdes bomplie i 854 25% ooyt 5%

| eadasedisytha ol wenght d¢f éhet lippphiliomemphnent,fof tHeemkeqrmgm ldi¢
ha

P ?@Iﬁénd&e gw@g@%feréw fﬁ)npétﬁ;uﬁﬁ% koY bohpﬁ) /QE 5’0 0 80/8A) or

di g ceri rrse | east
859MogkIGHes HP Pfeﬁentl PERIQMAPIY i %9'366 mpﬂsqv‘r@ﬂ abeith B to
MON@PbYLEOY, Bised ©R mzartb@ew&gmrasr BB Npdphilia Yorhporh® b ths Riked

based on the tot | r
or syt dfonsandes. W eferany Oin b 0% h fndif SBLTSE,
pr ef8+5at) viglycerives breuires20o Triglyadyimies suiddbly (comgrise 28 fadi06% but

MO QAL YERTA0GD53, Baé?ergg)j%“t‘l‘ﬂ% totaE\FvQE;ﬁt 6%@&ugo&iul%'c¥&86¢1eﬂ?%f the

conprise from about

t ot mlxqﬂ@w di triglyieeridesy d\éqarmprezfere@wﬂemb@ut Td¥% torRboH 16861(e-9-,

MON@om dhboat 9- izf% h %rlu&ea%e pMéérﬂ M‘)@;ﬁ%@@l n.-ftﬁ@yeeabéwfhay be
40% to ab t 5 cer.ides

ar e
or o BURETCC Y BGTULED PALVAH FRBY A CHOGR 1 pEplpriat plative
but prapsstion henn\abeuily Hbyeritsembmprisd fnenststérficativni pydtucafof

e gPyRabls, oy BRADBTLaroy bl BvESE seRAsH phlisi; o
aboprefargbly, (cerncpell, Slfr\ﬂ@wram@maf@wzwj apd mgstreferaliysopyadl, with

pr e%ﬁy@&rol '\éuéﬁ ﬂaﬁgé%nf ca%n‘ pro&JdtéJAré! ﬁgﬁérgﬁ%bfﬁﬁéd ks descrlbed in
prepar ed

tri &%%@7 §r IV\lp gﬂgg%wr IPéqurapI& sgmle\;g the glycer%l is flrst removed to

give a "substantially glycerol free batch™ when soft gelatine capsules are to be made.
Purified transesterification products of corn oil and glycerol provide particularly
suitable mixed mono-, di- and triglycerides hereinafter referred to as "refined oil” and
produced according to procedures described in United Kingdom patent specification
GB 2,257,359 or international patent publication WO 94/09211.

Acetylated monoglycerides (Cs)

These include Myvacet 9-45.
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proportion. Conveniently however they conprise
transesterification products of vegetable oils, e.g.,

wa@bkesnd7sed |, ground nut oil, olive oil, peach PCT/EPaé/065160
oil; or, preferably, corn oil, sunflower oil or
safflower oil; and nost preferably corn oil, with

gl ycerol. Such transesterification products are
general |y obtained as described in GB 2 257 359 or WD
94/ 0921 1. Preferably, some of the glycerol is first
removed to give a "substantially glycerol free batch”
8)whefrrepyfene givpal monefattnacidiesesare to be made. Puri fied
transesterificatjion products of corn oil and ycer ol

pr oVha&tty apdiceritityentmay ineludn RothpatwatedsAg ””S%H’atedolf?éty acids

tri abyiegs blﬁiamleh@hefir@ﬁteeg ceber Pe:dcdlarlmut meeérerpecsi)yrehé glycol
and eIk oduce% acco roced ures desc

Uni f ed l‘ﬁr ocm)r'g %nﬁj g.énlg gg fars (?8 cw&l%a&allrﬁgl? %%gundler the trade
| nt eamas Bdﬁd? 21333@90'06@' lor battr OQWO%OQW@@MJNIKI@ Chemicals Co.,

Acetud QI @&téﬁ&@é’e} d&&ﬁdl 6%68 feérh Aﬁ&e WSSt atidnC 'FHﬂ&aMb@CGt

9-45. Pr o% nmonof at aclid esters

f at t'-?Ufae'iV‘iP' |btt%‘ﬁtf°'ﬁwy‘glaﬁé¢' chematerizing dpigi %‘E!P Yalée

unsataxr &ts@ﬁbrff@bllgdh ?%Qfohaalum@ambbah' & bewtdaopyfenfe iy o3
ar t 1 cCul ar. |

o 9 oanSibntas. S, mphasreLuiont i Sh” piadt SRt BB otowing

c omaeditioral ¢harategizing dbta; adid wplye road 61 hyidiey tvalael 22032805$1. Fiedler,

Sef Sch:I. &l{)Vogé% E@%e#agu}?r%%(g{atl&ﬁur ogl ycol (1) 90,

m ca or Gattefosse or
mJI PGS from Abitec Corporation. For exanpl e,

g)LaUIP(B%HYﬂ‘FE%FJ'(VF‘)' menocAN; difatty afif &Sttt | owi ng addi ti onal
char cterlz d v Iue , saponification
val '%%ufogb'cﬂg%&aﬂ?e B@\% free propyl ene

%I ycol cont ent max. 5% nonoester content mn. 90%

105ef £a0nylene glyeol dikeditdsbt s t he fol | owi ng addi ti onal
character|2|nq data: acid value max. 5, hydroxy val ue
220 Pmlepﬂgly difiety a0|qi %erscsruph a%ropéenepgly@b@caprylate (whlch is
man uﬁmmtetuaay avdibioIe Bddr @) trad%)naﬂremmglt«ﬂ‘?lwg‘rm @lg. F@@@*

and *@a %Ellﬁg te [ Ag" FCC
and 5k 10e- B g2 {opayy i gPo LaR AL Cton
Propyl ene gl ycol -fatty acid esters, such as
Mhr o rﬁ*ﬂ%’h’ée glvgad moneaq%qm gidRrepylengiabeol, diacetate
commerci al | y-avai |l abl e under the trade name M gl yol (r)
12840 Ttdresaterflied ethoSAsted vegetable oils
These include transesterified ethoxylated vegetable oils, such as those obtained by
reacting various natural vegetable oils (e.g., corn oil, maize oil, castor oil, kernel oil,
almond oil, ground nut oil, olive oil, soybean oil, sunflower oil, safflower oil and palm
oil or mixtures thereof) with polyethylene glycols that have an average molecular
weight of from 200-800, in the presence of an appropriate catalyst. These
procedures are described in US Patent No. 3,288,824. Transesterified ethoxylated
corn oil is particularly preferred.

Transesterified ethoxylated vegetable oils are known and are commercially-available
under the trade name Labrafil® (H. Fiedler, loc. cit., Vol. 2, p. 880). Examples are

Labrafil® M 2125 CS (obtained from corn oil and having an acid value of less than
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H Fiedler, loc. cit, Vol. 2, p. 1008) or Captex 200

from Abitec Corporation. 11) Propyl ene glycol
womsacstat e and propyl ene gl ycol di acetate 12PCT/EP2006/065160

Transesterified ethoxyl ated vegetable oils These

i nclude transesterified ethoxyl ated vegetable oils,

such as those obtained by reacting various natural

vegetable oils (e.g., corn oil, mmize oil, castor oil,
kernel oil, alnond oil, ground nut oil, olive oil,
soybean oi |, sunflower oil, safflower oil and pal m oi |

or  @beytds @ sanoniieation yalyg phl 5@0’! Ty earnijl B yriugyfydeh lagd am jpdine value

hav gf g1 m;gﬁ@g@oram@ RciahACSEhtaRdd ftacfr? f«erﬁanoa Qﬁa ﬁ%g dr'kcid
cata

t he res nce of an riat
o o vBlyS BEAb) £ o saBereBlit VAol 1EE B Anekg o4 e iplueros §0-90).
Tr anakerafil® M 2136 CSaivhiok jd sdrardestenifisativinl producietiatC,6-Chsalyicgride and

pr ef ‘él&étﬁ eneT%)ac%?Sr?dtvﬁ'(léhf ﬁa%% rﬁglth m@ rﬁ%l) PG gl??é 2(?1%' Lr? acid

are conmnercCi e un
t r adelueu ahtess thiyr atfqut 2.ra) sapenifi qatl@twaéue of[18%-20@ and an iydine vaiye of

P. ®&Q}han Ea’é@u’f@) ?n%y @rsg bk @Qé@“ﬂe(d’réfe%d&ﬂa%@es@lf 69 Bingkynash

fromcorn ojl val ue of

t haN&grieRle gl is éa%faﬁﬂoM 41,285@ Vt'J”ﬁcf\Fér' e OBF'"f%e 9j‘5°m SRtieipese,
val $ainePricst €edd@Hrante.i 0di ne val ue of 90-1 10) and
Labrafil (r) M 1944 CS (obtai ned fromkernel oil and

aVIS%Q"teﬁﬁaﬁgla‘%‘}é%}ée of about 2, a saponification

value 0 and an iodine val ue of 60-90).

Labrsgt Iesitér)s |rMu%c1,% %rlg %'n?d?lolcﬁz @181f£t@rh%%5ésﬁér? fol S@bitaMri-

product of yceri de and

gl y&or mﬁ%ﬁvmdaﬁt%%re&mﬁmefq'aﬂig afriipblp ”(‘ﬁ’ﬁ’ﬂ‘%t’%*fe "%.36'6§Pa” from,
35- é@@nlqﬁmaa@lnfbswédlal@ pefferterigBoduddt tradelads i2,e.d, Span® 20

fzg spoltrlhfaﬁ% glgl%lra%) gFSOf ®%§2s gtgﬂzng)dooﬁ%) (f-i g%é al u? \9ol 2,

t r aps &430eHarfdbeck @tﬁmmeauml Exsipintsh log. @, Ip 42‘3)

Labrafil (r) M 2125 CS which can be obtained, e.g.,

142r OBs{eRfid Lo pRBnds I Fty ablt laRE prirké@d @leohdts ance.  13)

orbitan fatty acid esters Such esters include, e.g.,
sor ThésinddecestariBed tontholiadd of fattyiadidemtiey 8-20@arbsn atoitsaind

Eghﬁgrgal%a%ohg ha@iﬁé ét?l%é b%n %goﬁn?sf % g |s%gﬁ>gyl nﬁ/rnﬁtagplso?ro?yl
f r omalmitatg, ethwrhn@|eata ethmole@tpeeﬂmdmyr}stqbe el ewitlean psterifiedt

of  tcBingouni@dF fndistc adid &ha etteRR¥ding paRicLRAY Pleterdble, also
nonol aurate) or Span(r) 80 (sorbitan m)nool eat'e)

( Fi &gpepyimytstat app fsoprggylpalpitaty  1430; Handbook of
Phar maceuti cal Excipients, loc. cit., p. 473).
15)  Glycerol triacetate or (1,2,3)-triacetin

This is obtained by esterifying glycerin with acetic anhydride. Glycerol triacetate is
commercially-available as, e.g., Priacetin® 1580 from Unigema International, or as
Eastman™ Triacetin from Eastman, or from Courtaulds Chemicals Ltd. Glycerol
triacetate exhibits the following additional characterizing data: molecular weight
218,03, D.%® 1,159-1,163, np® 1,430-1,434, water content max. 0.2%, viscosity (25°)
17.4 mPa s, acid value max. 0.1, saponification value of about 766-774, triacetin
content 97% min. (H. Fiedler, loc. cit., Vol. 2, p. 1580; Handbook of Pharmaceutical

Excipients, loc. cit., p. 534, manufacturer information).
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14) Esterified conmpounds of fatty acid and primary
al cohol s These include esterified conpounds of fatty
wa@edod/ohmvd ng 8- 20 carbon atons and prinmary al cPEDEP2006/065160
having 2-3 carbon atons, e.g., isopropyl nyristate,
I sopropyl palmtate, ethyl linoleate, ethyl ol eate,
ethylnyristate etc., with an esterified conpound of
linoleic acid and ethanol being particularly
preferable al so isopropyl nyristat and
i sopropyl pal mtat. 15) dycerol triacetate or (
18], 2A@¥W%ﬁﬂaﬂémﬁw This is obtained by esterifying
glycerin with acetic anhydride. dycerol triacetate is

Com-TrE'isésf %Ht?'S}eda%ﬁslteé'ﬁF%'O%gf citgc @C'd ang pthana!.ifelloppd Esgfe?tylatlon with
f r omcédicisnRyGRidé, TeSebilely0 A2btyl tisthyl SitlaRsis oBvhérially-available, e.g.,

T f » yl ds Ch |
Lt o Sy R R R R ik Proe MRS o g

addi ti onal characterizing data: nolecul ar wei ght
17218 Tobytylgitrate 3r acetd gibutyh@tmte np 20 1, 430- 1, 434, water
content max. 0.2% viscosity (25) 17 4 rrPa s, acid

18y al welygRderol@atly, ackiagetns f i cat i on val ue of about 766- 774,
triacetin content 97% mn. (H Fiedler, loc. cit.,
Vol .Th@se have,l@ OfronHar10beg.k6 glyc@tiamitsac'ﬁﬁﬁai@eﬂcid constituent can

Exc 'lrﬂ:iu%thath sla%gitetfééd’ atufé%b %(nH%ngRain Iength of from, e.g.,

infornati o tri et I'trat
obt &stted Cé?f'léﬁlﬂ'iap@a% e Riygro é?'?'ﬂ ¢ Cat9diromm Gatiefpssiopaving a

f ol |s§;\!&1ﬂ'c§tlibna/éﬁlb)6\‘ #43-18% ahfdtafsaa@rﬁﬁdaﬁorw&m&ﬁfn 98244. Further
res pe ve

Acet {
Con Rl aE Pt e o oo yatarpalge (RMO) and
Ci t Hekagyo(8-D, 4 Ehovnaint cempercialfpaddileble Fram, e.d./ Nikko Chemicals Co.,
Tri ylcitrate or acetyl tributyl citrate 18)
Pol ygl'ycerol fatty acid esters These have, e.g., from

2- 10, e.g., &Qﬁl %cerol units. The fatty acid
19 on&EGaBrelcehohetPeic| ude both saturated and unsat ur at ed

f t d th f , C8-C
el iera Pdo X p o ahlenc b Sliet o of el e

CC497 from Gatt ef osse, having a saponification val ue
200f fa@yalwowﬁmdéaté/agwﬁi fication value of 196-244.
Furt her suitable poly cerol fatty acid esters
i nclf G@éa‘ﬂﬁsgqa?é’ér%?{) %&sgwﬂwqmawﬁa' 3ad ¥agftahie fisqr oils,
as lsDeves aingloif; RBRES bypddpdiratyrmbf tRdlicRid 4ci®l TRe Gatty ablulaledhol

Cheri cons?‘luent%%n 'include both saturated and mono- or di-unsaturated fatty
acids/alcohols having a chain length of from, e.g., Cs-Cy. Particularly suitable are,
e.g., oleic acid, oleyl alcohol, linoleic acid, capric acid, caprylic acid, caproic acid,
tetradecanol, dodecanol or decanol. Oleyl alcohol is commercially-available under
the trade mark HD-Eutanol® V from, e.g., Henkel KGaA. Oleyl alcohol exhibits the
following additional characterizing data: acid value max. 0.1, hydroxy value of about
210, iodine value of about 95, saponification value max 1, D.% about 0,849, np®°
1,462, molecular weight 268, viscosity (20°) about 35 mPa s (manufacturer
information). Oleic acid exhibits the following additional characterizing data:
molecular weight 282,47, D.%° 0,895, ny* 1,45823, acid value 195-202, iodine value
85-95, viscosity (25°) 26 mPa s [H. Fiedler, loc. cit., Vol. 2, p. 1112; Handbook of
Pharmaceutical Excipients, 2" Edition, Wade and Weller, Eds. (1994), Joint
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Ltd. 19) PEG fatty al cohol ether This includes Brij

30(tnm) pol yoxyethyl ene(4) lauryl ether. 20) Fatty
W@b@aoloiss4 and fatty acids Fatty acids can be OPCHER®6/065160

by hydrol yzing various ani mal and vegetable fats or

oils, such as olive oil, followed by separation of the

liquid acids. The fatty acid/al cohol constituent can

i nclude both saturated and nono- or di-unsaturated

fatty acids/al cohols having a chain Il ength of from

e.g., C6-C2o- Particularly suitable are, e.g., oleic

aci @ubligptiap| of Amegeasy PharmwmatAw@deaéapgtp@ LA and The

Cc apPrbintaca@icdl Presd L 8iden Arigihnd! gtabgidecanol ,  dodecanol
or decanol. O eyl alcohol 1s commercially-avail able

nd t he HD- Eut ano) (r) V from e.g.,
21bile EISF Lan‘%F 4}3 ag'lv%soﬁ@r &R { Cbits the fol | ow ng
addi t M
nyarns By EIEARRRI] Eobflsit8d, Ahétol 1R, Chol Piofand
sap@ﬁvﬁﬂéﬁﬂlon val ue max 1, D.20 about 0,849, nD 20
1,462, nol ecul ar wei ght 268, viscosity (20) about 35

22yPa PhafrigeButicaBt dcceptablerbier mati on) . O eic acid exhibits
the follow ng additional characterizing data:
no| édterinativelyeheyliptopBiBcotmhonent20mpris®8 5.g.ndpRIMacet HiES acceptable

S!Sy S B g G (-9

Handbook of Pharmaceuti cal Excipients, 2nd Edition,
Z%dé\"‘é(ﬁaeWV?'@F“G’SEH§Ste(31994) Joi nt publ i cation of

can_ Ph eyt i cal . Assoc shi ngt USA
Phar OO RLr pr e e s Bl AR eroh Snazaf o855 Slfaie
Toc 6pttiaatikylens tiiol etsersl er ésfars inclegde mixed efhessoarteatess, Téecmponents

i nc ||r¥éﬁ1%m§%\6‘rlepéthgr &%stepﬁplté?reﬂ% é‘é 2?ans@9tgpfﬁ:'éﬁ’én o oJlFé%QJf Cs-Cs-

and Covito Phar maceut'l c

ac c 8lky'ang Eolnstass With eihpranenfel 4 o RelY{olsp SiFHICHIREY BiiAkle ﬁtlévitene
co mpblyaeémer@orgaster@ar@ rixadec, ekt dI16Rtnk leoﬂﬁél?-mza@l-@kywnb) glycol fatty
\F/) ;S%ﬁé%?%y% P§pe0|aﬁ‘y mlxedS Slty(l:'lerro }polglet%)gle ec-) r<])(r_:‘polypropy?ene gfycg‘ fatty acid

esters.

Especially suitable alkylene polyol ethers or esters include products obtainable by
transesterification of glycerides, e.g., triglycerides, with poly-(C,-Cy4-alkylene) glycols,
e.g., poly-ethylene glycols and, optionally, glycerol. Such transesterification products
are generally obtained by alcoholysis of glycerides, e.g., triglycerides, in the presence
of a poly-(C->-Cs-alkylene) glycol, e.g., polyethylene glycol and, optionally, glycerol
(i.e., to effect transesterification from the glyceride to the poly-alkylene glycol/glycerol

component, i.e., via poly-alkylene glycolysis/glycerolysis).

In general such reaction is effected by reacting the indicated components (glyceride,
polyalkylene glycol and, optionally, glycerol) at elevated temperature under an inert

atmosphere with continuous agitation.

Preferred glycerides are fatty acid triglycerides, e.g., (C1o-Cxp-fatty acid) triglycerides,
including natural and hydrogenated oils, in particular, vegetable oils. Suitable
vegetable oils include, e.g., olive, almond, peanut, coconut, palm, soybean and wheat

germ oils and, in particular, natural or hydrogenated oils rich in (C4.-C4g-fatty acid)

14



23) Al kyl ene polyol ethers or esters These include

C3-C5-al kylene triols, in particular, glycerol, ethers
woroesIBIs. Suitable C3-C5-al kylene triol ethePGI/BP2006/065160

esters include m xed ethers or esters, i.e.,

conmponents including other ether or ester ingredients,

e.g., transesterification products of C3-C5- alkyl ene

triol esters with other nono-, di- or poly-ols.

Particularly suitable al kyl ene pol yol ethers or esters

are m xed C3-C5-al kyl ene triol/poly-(C2-C4-al kyl ene)

gl yester fesidugs. frpfgrred palyatkyleas plyeol matsrialgi aepolyethylene glycols, in

gl y@@ﬁ.@uuéppéuy&mme@%ols REviRPh YRIRRMH wélgnt OF &R ba f58D14Y000, e.g.,

acid esters ecially suitabl e al kyl ene pol yol

eth P@‘@r18@?398 i ncl ude products obtainabl e by

: : ?5?"5 %J'én%aw)'f)ﬂetg%? gr % 55 | df%g? wy)itlgﬁs ?f Cg';l-%fcalliylene triol
e.g e§terﬁow ey, én encglrlyastelr@na{auableyptaltumwmny]t 2t polg (©4-Ce-

SuchydeRg) %%Bl%drfo' Qﬁﬂ dl%@te&r %Hﬁ:lters\mﬁ{ rﬁlnglerﬂﬁcgﬁlté of free C4-Cs-
obtalned by al cohol &3|s of Eﬁ ycerid

tri @'kyl@@q tnab@d fteg pp écppggl ene) gllyccg As herel%above set forth, the

p|0| )‘)re(f&re%da@édeab kol @BRly |§bly€eﬁ?}l préfefied pcﬂﬁlk»y%hbbly@cﬂ €noieties
gl yco| .an

O aitbP epyeBens il Pt GRyetp riiscyls” yfigh e from ca. soo.
pol y:0aDkaridenmeferged/fatty Aaid moieties wilt berSar@nfatty iacid estemiesidues, in

POl Yambiidl SiGrafliXsQ ;yzﬁétg/d&[gy&gr%syd%g) In general

such reaction I s et y reacting the indicated

co ”W‘éﬂ@ﬁlbﬂy $uithive ﬁ!kylgﬁe pdhRl ¥REM Y Qﬁgrs%c‘}t‘a@ |traﬁ§l=!§terlf cation
optlona Yy evate ture under an

D PEobLt Bt Rl oA e aeabia 51 AR § BV BRI =Rl MG,
gl y@ﬁiidndﬂgs g&b@olf at doyhpasitiahstcomglisiredricdesisting ofiglyceryl mono- di-

tina S B Bun e pabs s BRI B0 Bk % FE ey
Sui 1eail§rse(ont@geltyatmeéhem wits, & mcrlntmdeam@rkgs of freb iglyeerolznhined,

peagg@emggggﬂ%b| pal m soybean and wheat germoils
d, I'n partlcular natural or hydrogenated oils rich

| nI (PGéferaJaerg&af)latotls/ p@ﬁ]dtatﬁ)léﬁeli @ycolsass lpdlvaﬁyler%’gﬂ')foﬁr méidties and
(0] ene i Il re.po
P lyﬁ%{v oiiSesie YT Blard o Tt hole Abrulbls SRls Y bstore gpt orth.
T) O%%wf,@lér(%ﬁhtglﬂ& afR I J gcm(o;i;?t‘geé%peflterg%g de rlged alg&lg ?Br%@e in the

, Ita ne poly ers or est
i nc IPMéntm%ﬂﬂR@QC"éﬁe thr&e@srrmel@allméaltabieand@réh%mde r@ng;
”Dn@elucﬁé®fr&!ﬁ‘%4d I GatRfdsSs, $’1 béﬁldﬂﬁﬂtﬁ@bl@du&é 3&4'6@@1&M$ which

and %9 y col - a

F 0gBRREN A i dint Cand frpeotieen et 66 2502655 GBludie®
39/01 m.p. = ca. 37.5-41.5°C, saponlf ication value = ca. 225-245; and c) Gelucire®
43/01, m.p. = ca. 42-46°C, saponification value = ca. 220-240. Products a) to ¢)
above all have an acid value of maximum of 3. The compositions of the invention

may include mixtures of such ethers or esters.

24)  Hydrocarbons

These include, e.g., squalene, available from, e.g., Nikko Chemicals Co., Ltd.

25)  Ethylene glycol esters
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al kyl ene triol and free poly-(C2-C5-al kyl ene) glycol.
As herei nabove set forth, the preferred al kyl ene tri ol
woieny7sis gl yceryl; preferred pol yal kyl ene gl PCDEP2006/065160
noi eti es include polyethylene glycol, in particular,
havi ng a nol ecul ar wei ght of fromca. 500- 4,000; and
preferred fatty acid noieties will be G O C22-fatty
acid ester residues, in particular, saturated
G O C22-fatty acid ester residues. Particularly
sui t abl e al kyl ene pol yol ethers or esters include
t r arbesstinelude Menthyia? (ethyeansglicobmorpstrerale)Availgble from, e.g.,
hydigeesded vegetable oil and a pol yet hyl ene gl ycol
and, optionally, glycerol; or conpositions conprising

263 ‘f:o n%I %&fol%%'?yt V%a%ﬁ? é'lsq @%ﬂgmg IB@% 8{hﬁ§f1 ene gl ycol
mn%ﬁer teh Qg %%&xﬁmﬁt’eﬁd I@asfé e(g éte& ?@t 'n%@'ap%te -p(ﬁlyglycol

t oget anoun free

and efheé@"ﬁdﬂ‘gf@@ﬁ?la@aés g'leyleﬁpqntaqvﬁ@ﬂef%@cv@g‘@r%(meé'er loc. cit.,

oi | /01 Oy @458/ BOEINEdrysraed hereiny r¥Edn¥é)ene gl ycol

noieties and fatty acid noieties in relatlon to the

abosemaeif thebé,iean,J1-3; 5-6a8-9NEx-13, nbetieplay Sefactotrlikd behavior and

Par%fl1 lé|ls%rb|e e} %ldtcgl% r?ac?anté’l ene polyol ethers or esters

as describe ove Usé in the present invention

i ncl ude t hose conner0|ally avai | abl e under the trade
B.nanlydiephilig. NepAguequsMehisley | Gatt ef osse, in

particul ar, the products: a) Gelucire(r) 33/01, which

has Taa hyﬂrophme Bah-aqiidoud Aehigled ingluge b areindalinhitza to,ahafelicwing
ex ipie gs gon r5in b?n ma{ao%m re(r) 39/01, mp. = ca.

59 B=APEE S 8 |cat|on val ue = ca. 225-245; and c)

Gelucire(r) 43/01 mp. = ca. 42-46C, saponification
)val Relyethylane glpepl glyepryl Iﬁm@dq:lf@t%afaq efEthSc) above all have

an a0|? val ye of maxi mum of 3. C ositions of the

i nvedAE {8 3FE PSehTRY EAT Tone- é’s‘d’de' E’Zﬂ%) rdi-faly goig esters. i

est epﬁonaM)lclhﬂéimﬁtr&rahm&tSd Eﬂitﬁ@%atuﬁaléd,lﬁ&y a@dsg'lavmg a chain length

Lt 3% o Ereiia e phdByche Yol el Rafd BT, iPs t6 10z o
MontQiyhits; £9., Fantts | A partigyllarly slitablerfety acit eater)is palysthyidmelycol (7)

fromgy Srylgnonog@éota{%f QRiek is o%ﬁ*ne?&ill&-%%lbékﬁré g, urfuﬁtr ths 136k Hame
esters % I-%Q ene gly Thése cl

ude
e.g. etl eHFa%Qy @kq”(@aéap@tlol HE@?%QP&\(?@ )of 1 05 an acid value

- nDI’cbOiewihalﬁ B, a sapohifigtiye Gdlue of about 95, a hydroxyl value of about 180 and
an iodine value of less than 5 (H. Fiedler, loc. cit., Vol. 1, p. 337) or Lipestrol E-810.

2) N-Alkylpyrrolidone

Particularly suitable is, e.g., N-methyl-2-pyrrolidone, e.g., as commercially-available
under the trade name Pharmasolve™, from e.g. International Specialty Products
(ISP). N-Methylpyrrolidone exhibits the following additional characterizing data:
molecular weight 99,1, D.25 1,027-1,028, purity (as area % by GC) (including methyl
isomers) 99.85% min. (H. Fiedler, loc. cit., Vol. 2, p. 1004, manufacturer information).

3) Benzyl alcohol
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et her, and -nonostearate, as well as

pentaerythrite-fatty acid esters (Fiedler, loc. cit.,
wo/d07/02751pp. 1158-1160, incorporated herei n byPCT/EP2006/065160

reference). Sone of these, e.g., (1-3, 5-6, 8-9,

12-13, 19), display surfactant-Iike behavior and may

al so be terned co-surfactants. B. Hvdrophilic,

Non- Aqueous Vehi cl e The hydrophilic, non-aqueous

vehicles include, but are not limted to, the

foll owm ng excipients alone or in conbination: 1)

Pol yiistis/¢aseergiplycayailaple feasm. e 9. (derck oomanahe gbiairgdbyedistiation of

The pbadyt dhicHelb hitR pb@EsiRYr édaﬁlnvéaebdnaw BeAR aRbhdl bhibits the

and/or ‘tri-fatt g acid esters. It o onaayy i ncl udes

bot FPlewing pdgitiopaleharaciatizing Aatpemolee! ’Weéﬂ?F Halr H:§43:1.049,
chainD 1,538t 54 10{H. fFicaifer, lec. git., VEIST, Bi 23B; Hahdbopko biyRHakyhdcentcal

eg Y, , from5-10 [CH2-CH2- O wunits,
%&E@eﬁglgp%ﬂ ?tlcularly suitable fatty acid
ester S polyethylene gl ycol (7) glyceryl nonococoat e,
MMM|8Hem§<%@ﬁherC|ally avai | abl e, e.g., under the trade
.Cet i ol

A Cetiol(r.
"risotbied {esliing i aa S ShaRal vraqtfevfats?tevse%og""e%e%"v-
5 avalaplene 6. omder the thadé named Citrbitex® 294r,in a phgrohacsufital grade

\(/al ldEcljég ea%pa tTé@QGﬁ@ﬁ‘orﬁ,\f # olgl%iﬁ'lgx ¥Rl g% |8ulaljlyes§1ﬁalgl%]%|?ne§hyl

E-8 _@tsratezlyhlm has|ngjequiar Welghics 326, e sneeliN: arlaW of(l ﬂﬁéﬁ 1189, a

s, réfra%tlve ||ere3('15?t1 hﬁd}-’l %zmwxn&béﬂqw 093592 mP§§ assay (anhydrous
comer.ci al i/q aval | under

PhaPAE®ANE1%q%. Wart%!rwaé( 8;25%r4'f'eF oo @ﬁaq'f ¥Ble&1 R3¢ § Handbook
Pr odtiphsgmadcuiidal Ekéipibits,nyd. py.r p.a4oxlone exhi bits the
foll owi ng addi tional characterizing data: nol ecul ar

vvei @hiter 8Gifable Hyd@philiG GiMTpoln@iBeluqeutransgutdl §6.Hafl @4 CPia)t)yOH);

Fy‘c&ﬁ %is@@n&ﬁrﬁ oy etr%t%mﬁfrﬁ}yl glgol%??)/ n’?t{]}? re'di lycol ether);

, nf dFQHMPIP)ﬂﬁﬁ‘P alygypl; EQ\QW|'S°§?ré@H’Cﬁ g—hA@aspIge from Unlqema polyethylene

CO”@EIE:@I' fUch ¥is 296113060108, 60008K:.; Bierylendpdot fetrYlacetBte; AR

Obtabyﬁ %% distillation of benzyl chloride wth

pot & r sodi um car bonate. Benzyl al cohol exhibits
the follow ng additional characterizing data:

C.nol &eliMigro-gmulgifyinglghicles D. 1, 043-1, 049, nD
1,538-1,541. (H Fiedler, loc. cit., Vol. 1, p. 238;

Han gy@eig He ﬁh@‘léf&-‘éﬁﬂtsifﬁﬁd mbi§ P b?fﬂlﬁﬁg vahitfe in§kbda of B-simple oil
aIIowg fo combine the advantage of a self dispersing system with the benefit of
microparticles. "Microemulsion preconcentrate”, as used herein, means a composition which
spontaneously forms a microemulsion in an aqueous medium, e.g., in water, e.g., on dilution
of 1:1 to 1:300, preferably 1:1 to 1:70, but especially 1:1 to 1:10 or in the gastric juices after

oral application.

In some embodiments of the compositions of the invention the self micro-emulsifying
vehicle comprises one or more of the following lipophilic component and one or more of the
following surfactant described below. In other embodiments the self micro-emulsifying

vehicle comprises one or more of the following lipophilic component, one or more of the
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4) Triethyl citrate It is obtained esterifying citric
acid and ethanol. Triethyl citrate is
waeormmLsial | yavai l abl e, e.g., under the trade PEIEB2006/065160
Citroflex(r) 2, or in a pharmaceutical 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 éﬂnh drous basi s) 99, 0-100, 5% water
folhawpg qme@s%o(q-pf th felipwdirg hydenphilie fampongy] and Pnegr mgre pf the
folmﬂ&tﬁtdgéﬁbéﬂis&éwl cal Excipients, loc. cit., p.
O her suitable hydrophilic conpounds i ncl ude
| ra\%!\J utoIt (C2H5-[ O (CH 2) 2] 2-OH); glycofurol (also
()kno ada r{%trahydrof urfuryl al cohol polyethylene

gl y%%h ?%rnﬂ:n%%l Bél' a&nﬁépm&tu?%ﬁog{a}fﬁ@l side prod s or unreacted starting

di met ' SOSO rom U
prwcgsem\weé iethgy PW@'lat'O"S @160 8.9 80rfacnl maﬂ?doy @b@xyeéw@tlon may
cohfairfdndineP§188 predlict, 4. e Ieﬂé Qlyc&n Bai sﬂb‘l’abtaﬁltp?éf@rablghas a

hv?wﬁh%pe?o@hé%@%%tﬁ%a%a §1fesntgiv Pz Jnpp gaue s

prefasblyaice éareHIB mdee 0i | al l ows to conbi ne t he
advant age of a self dispersing systemwth the benefi t

5l§i’é’§lfrfabt%ht§%1cl gM croemul si on preconcentrate”, as

use ereln nmeans a conposition which spontaneously
croenulsion in .an

1)wat &ea"t@” Q’Od”‘c‘)‘ﬁ bR Nafraber *UF”OQg*Ft‘%docaft% S'ba"n‘}p‘?“@ﬁ%"émd?
éaé t'l'ha Eéll'tu ?%r thFo}g?r?eReeoc }or éll r]ﬁra}]f gé ?eagtr?% WItR ethgl%ee OXIde in a molar
enbeatiornd fw@ abputtltis te ehtpméafiﬂl \wtheopcbonaﬂ I‘fEnQVﬁkﬁé thei pptyethiylene-glycol

2 el f, oﬂb&{eﬂf RSt pfrcydueg Wﬁ%&lsﬁcﬁgm%ﬂaﬁé%ré)&?nrﬁércﬂw dvailable.

he fol |l ow ng ['i ¢ conmponent one or nore
of tPH‘E'CF"é'I'Sf %W’“Pi@ %’{ﬁcFaQEst %\‘?‘l‘ided@b’éﬂ“iyﬁé%g'ﬂﬂ Rydrogepated easfor oils
enbediirBRlUBIriee ﬁeﬁiefnafﬁeCUr@mGp'ﬂdr% Cf‘éfhdiﬁloh@Q*H 40, GNhlch has a

he f
OO 5 iP5 P S0 15 2B v s i BB gteg pontnt
t he (Fistheoesa ghametioatth, lanmo ¥ of ek h#53xhd5band ar Hifbofabolt
the 1EC\%I Q’W % #Hofr@ﬁf-l %Btwmaﬁ%{s’ Cogp.‘ﬂﬁéa% véde) of about 40-50, an

Surfactants act ant's I'ex m xt
con@air vRlHg |Q§§ H@n @P@‘ﬂdcﬁ%'oé'f‘e M@i\d%ﬁfd?@dh%'t Qhoﬂ h & water content

(Fischer) of about 4.5-5.5%, an np®® of about 1.453-1.457 and an HLB of about 15-17.

An especially preferred product of this class is Cremophor® RH40. Other useful
products of this class are available 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® (e.g., polyoxyethylene-glycerol-fatty acid esters, e.g., Tagat® RH 40) and
Simulsol OL-50 (PEG-40 castor oil, which has a saponification value of about 55-65,
an acid value of max. 2, an iodine value of 25-35, a water content of max. 8%, and an
HLB of about 13, available from Seppic). These surfactants are further described in
H. Fiedler, loc. 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

18



products involved in the preparation thereof, e.g.,

surfactants made by pol yoxyet hyl ati on nay contain
wa@p@viersisi de product, e.g., polyethylene gl ycPCT/EER06065160

surfactant preferably has a hydrophilic-1lipophilic

bal ance (HLB) value of 8-17, especially 10-17. The HLB

value is preferably the nean HLB val ue. Suitable

surfactants include: 1) Reaction products of a natural

or hydrogenated castor oil and ethyl ene oxi de The

natural or hydrogenated castor oil nmay be reacted wth

et hybestearpesraemetyy) of abouii63p.a saporjfication valughefipbout:635 0 an acid

abowhiud ofdbout?, lah iittel vaRRlof BISIRYSB2 8hd A&7 of about 1.471.
pol yet hyI ene- gl ycol conponent from the products.

V. |1 | abl
2par RN S st B BT hdeRnt o | nerude o ante

B g Lé‘ﬁ&.{% L(ﬁlgbreegja%rﬁ)g gfﬁgt}ﬁ@ g@nég?ﬁltsld S 891’?/% 093l Le?‘st%rg @+ thﬁ%?g known
whi @Rd ﬁ@mmarcwp@\fﬁ"@bl% HRden H\e\ﬁ@pg éa’@ﬁ THB@Ut(”SB'e@@r logygit.,

aci @. yeulsug fro@hi Nnclfid thd produst@t er cont ent
(Fi scher;ﬂiess t han about 20}) an nD 60 of about

1. 483-Hweeg 2 %EP&'Y@WGWBF‘%PO)&B@G%""MO@BH nd
C; erxgpiwegz »1 Baysﬂjetnﬁégg(h)s?aﬁamnmmté]l cati onlval ue
of abaut -50, an ac ue.less t out 1, an
" odr nettesnyas pypels e BstBiammionor i MrEr cont ent
( Fi scheigen®60 plyukyethylen&(26RprbadnmdioStearate],about .
1.453-1. 454 An especially
prefer Vée&"p?%&l?@?xy&mygﬂ?éo)ﬁ%ﬁ%nt" gea@tglm)phor(r) RH40.
Ot her Tveseh®iBO [pxolydx;cetrslleoé(zojsomtmmmsolaate] avai | abl e
under b N L kkol (1)
HOO® 4O'the%a %%QBWnégFg Amcgn%o%ﬁ}gblg r) CO 40h),
| nceocEwens 8% tpolyoxyethylene(@@)sorbfart®ieatdlagat (r) (e. g.
pol yoxyet hyl ene- gl ycerol -fatty acid esters, e.g.
Tag&spegallrprefaned prriuds efiihisglasepres veepEE) ard Tweand 800 I,
whi ch has a saponification value of about 55-65, an
3)aci olyakyeehylzhe ety acid esters | odi ne val ue of 25-35, a

wat er content of max. 8% and an HLB of about 13,
av aiTheds ieclfideqrolySrysthyiene sEads aci¢ estéraof thatiypednewr amd her

des BMR%QldII{l]oféllaﬁb%% the ljréa% naﬁ'gtM rﬁrgﬁl n;ci‘é'éntnaghl |edI r, loc.

sur act ants I's class 1 ncl yet
castclr Ve 2. 9. 1@423-hArgspecially preferred product of this class |s I'j 52 having a

D25 of about 1.1., a m.p. of about 40-44°C, an HLB value of about 16.9, an acid
value of about 0-1 and a saponification value of about 25-35.

4) Polyoxyethylene-polyoxypropylene co-polymers and block co-polymers or

poloxamers

These include the type known and commercially-available under the trade names
Pluronic® and Emkalyx® (H. Fiedler, loc. cit., Vol. 2, p. 1203). An especially preferred
product of this class is Pluronic® F68 (poloxamer 188) from BASF, having a m.p. of
about 52°C and a molecular weight of about 6,800-8,975. A further preferred product

of this class is Synperonic® PE L44 (poloxamer 124) from Unigema.

5) Polyoxyethylene mono esters of a saturated C1¢-Cy,
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t hat avail abl e under the trade nane Crenophor(r) EL,

whi ch has a nol ecul ar wei ght (by steam osnonetry) of
wW@bwat175680, a saponification val ue of about 6BCTBP20861065160

acid val ue of about 2, an iodine value of about 28-32

and an nD 25 of about 1.471 . 2)

Pol yoxyet hyl ene-sorbitan-fatty acid esters These

i nclude nmono- and trilauryl, palmtyl, stearyl and

ol eyl esters of the type known and

connerciaJlg-available under the trade nane Tween (r)

(H. Thpsedn@yde Gqgeubsiiuted, e.g.. hidsae fatly)add: 6. URingermey stearic acid

' nc lpgd é%rt@ , S FEISEGRL, e.gT VERBD00) d.g.26850 Daltons MW, e.g,, Solutol®
poI 33& ne 20 sorbltannonolaurat

Qr’ﬂf'?é‘?’b CeHRRfYN &Cgmplgg the BX&E éqﬂ:"n(l iFg! Teaflet
40 MEH WE}(HSW bemeris20jtsont D% polyetnofyiket 12atyeloxystdarete by

el SRR 0 G5 SPGB AR Gt Hloonpny Soo
Twedtd 13 has@hyfiregbnatiel salts dffe(1209 sapohifi @ainwaiu@bfe@t@ an acid

TV\B%Um\(,)Véer)eorf] §1a;< 1, Qﬁ(lj ¥ PRakelityl RehPIrP bl aBigRINOOI eat e] ,

ol Ien § sorbltantrloleate] Especial ly
6)p 'Fé&?%ﬁ 883 Sthis class are Tween (r) 20 and
Twe %’ﬂe&g E(flégoga epo@ %%Ye%??é 36 He offCa }Q-a"f)c%hg% Se( %goﬁl%yl 2-,10-

These i nc ene steart ¢ aci
t he of §peetdiedion oamwmaéwvl@lthey -on pelydxarb?Q=oleyi @ther, oh Bolyoxyl 2-,

traqg 2@@-"6?1%—%15;6&) othér08 HM%HEc&thnen%laﬁ&ib@eﬁlabl Q,C% idbr the

Vol 1042) . An especi al |y preferred

t hi &ade 5‘§5‘.‘ Bri” figm PriagmaoAn 5%%'@"%”525%?’08% Bf thig, CPSS 159-9-,

M p Brif¥f35abelydxy s 1ddrylQherpor Eﬂj@m\(ably@(yo,fo @dosihed) ¢H Qruem loc.
aci %{tvgéugép&@gl PI%H bo%k of armgce%?gaq)ﬁl f Ilgn% IIé:)cn IYal %87) Similarly

abo yoxyet hyl ene- pol'yoxyp ropy
co- pultegblemrsdLmdnmotecnolyowemyle;nmpwowprqmbmcdhﬂe&he‘rSheSe

' nc |p59§xy(9 ?Ieﬁé’ B&y&?ﬂ%&&@etﬁ&gﬁ% élb,’o'l'\%}éaé baBJ)@oxyet I_?llen-

the trade nanes Pl uronic Enkal y
|:| eap-@plymfy@topy-dqn@, -4~ ce\y@qztherzvhlcﬁ is Iirm@)and Aﬂm%fﬂ?@)' quﬂ?ble under
pr ety tfR19 nitrONIkRSI PeLoBh fiomG 6.3 N.kiks CRbmicasi I% ,(Ltd). (Hr@%edler, loc.

( po'cﬁ?f@&? 5 p.1 ?@Q)T ﬁ&%x@é%ﬁylenhaf |da etnérg e. g Acconon E are also

suitable.

7) Sodium alkyl sulfates and sulfonates, and sodium alkyl aryl sulfonates
These include sodium lauryl sulfate, which is also known as sodium dodecyl sulfate
and commercially-available, e.g., under the trade name Texapon K12® from Henkel
KGaA.

8) Water soluble tocopheryl polyethylene glycol succinic acid esters (TPGS)
These include those with a polymerisation number ca. 1,000 or 400, e.g., available
from Eastman Fine Chemicals Kingsport, TX, USA.

9) Polyglycerol fatty acid esters

These include those with, e.g., from 10-20, e.g., 10 glycerol units. The fatty acid
constituent may include both saturated and unsaturated fatty acids having a chain
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about 52C and a nol ecul ar wei ght of about 6, 800-8, 975.

A further preferred product of this class is
w@yowpetsm ¢ (r) PE L44 (pol oxanmer 124) from UnPCEER2005)65160

Pol yoxyet hyl ene nono esters of a saturated C

10- C22These include G 8-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 Daltons

MN e.g., Solutol (r) HS 15 from BASF, Ludw gshaf en,

Germany. According to the BASF technical |eaflet MEF

151 lergiviad §em. e-anfrs-Cee Patisulatly suitablp it 96t Hesaglygergtnonolaurat or

12- %Qergq&@h%bﬁ\mtayas%bﬁhbn@wna&e.uny-%%mé/umr #Rtrade

unesterlfled ol yet onent Sol ut ol HS
15" PRk RegRgl S e oA PP ANT 1 URecagir 140 fesgectivey. fom, o9
sapMkf)thamioels G ILite(HO Fieb@r, G, cinvah @, d. 12280er of nmax.
1, and a nax. water content of 0.5% by weight. 6)

102> %}éﬁgﬁ& ﬁgﬁleg%éﬂék off hers These include

ol yoxyet ene yco ethers of Cl2-C 8-al cohol s,

€. 0.ThEs |H<9@6é| C;Csral%ne%olg%&?ﬁcwar Qjﬁ%l @fhe%‘ﬂr)é@tébé' Suitable

%g| | a@@\@%ﬁ@ %@f etf?é@or erigwﬁlué? o et t‘@?sitﬂg%gfe%l % nERmppOnents
and irchuding lothea bthgr ar\eaier mbiledien®, gg., transaeterificatiort pradlets ICk-Co-

B 1 fdrond 8100 B Bino AN RERR B Yy PRLRILAT G Uitone

aS S S,
et h@plyol@theRs ¢rj G(SFG)‘S g nfixegl Gecheyalkylene (tﬂoél(mﬂy G:Harglkylare) glycol fatty
Fi edkiglestels? Espe‘él'aﬁy mixed gI{éerolfbggglﬁgiért]mgHagg%ﬁgne-glycol fatty acid

Phar maceuti cal EXci pi en
Si ni®F&f% y suitabl e products include

D AR BB EleyE S B EA B i e o
8- alirensestesificatiomof, glysetidesxg.g1 triglyeerides, with poly-(C2-C4-alkylene) glycols,

20- Rl YRIARAL ohEDE aflo SBIAERY Rl N [ s known and

CONMET CI ai’l abl e 'under trade mark Ni kkol

IF:’BCgu):h ﬁé';sfeét@mca%rﬂ)rodd&slﬁf@ ggb%é% %Bﬂaﬁne@ﬁy alcéﬂdWss(dﬁglycendes

i edl er 0C. C 0 op

{ at E55-igoMigei he rSgsnos REENKTRAG VT A h o8 pobvetnyene
Sui igybbdland, OptiGatly, gpcarlok(.b., udffeetttassastaifisation domttiesglyaeride to

sodi, MJ]B @ %ﬁ%‘&l?n%rgYJ \Aﬁl?dé&{]cfe A erfondNERe \)uel@l&s!%gy iidi um

| aur i’s &S0 Khown I'um dodecyl
sul fgb/p@y%sﬁ@jy@mm cInsgengrabsugh regstian is effepted hyrreagting the indicated

t r adgmpéiBRts (§ @?i@@ d@y&ﬁ({tlﬁné (oL Eﬁqbﬁt‘onﬁﬁaﬁiyc&al) Mé%ted
> 7

sol ubI e toc er et hyl ene succinic acid
est rgpe( oy dera¥1ln£rt at%osphere W|thc% %( uous agitation.

Preferred glycerides are fatty acid triglycerides, e.g., C4o-Cx,-fatty acid triglycerides,
including natural and hydrogenated oils, in particular, vegetable oils. Suitable
vegetable oils include, e.g., olive, almond, peanut, coconut, palm, soybean and wheat
germ oils and, in particular, natural or hydrogenated oils rich in C4,-C4s-fatty acid ester

residues.

Preferred polyalkylene glycol materials are polyethylene glycols, in particular,
polyethylene glycols having a molecular weight of from ca. 500-4,000, e.g., from ca.
1,000-2,000.
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These include those wth a pol ynerisation nunber ca.
1,000 or 400, e.g., available from Eastman Fi ne
w@h@mocsi4s Ki ngsport, TX, USA. 9) Pol ygl ycer ol PEHEP2006/065160
acid esters These include those with, e.g., from
10-20, e.g., 10 glycerol units. The fatty acid
constituent may include both saturated and unsaturat ed
fatty acids having a chainlength of from e.g., C8-Ci
8. Particularly suitable is, e.qg.,
decagl yceryl nonol aurat or decagl yceryl mononyristat, as
kn oﬁ%lté?maléchnmupmthgrs avestera clde mikkyres ofCatGs:aliions triel
Decagledé @) ni’ohb— et a.EEﬁ.a&&ew.e rv)arléblé\'ﬂe@'tlvep&ﬁé\ﬂﬁ VeRd Jao|9 (czHc4

respectiv o Chem cals Co, (

Fi e&lké'P"e)lgbyé’O' nene; a%ﬁ"geStffs ﬁ?geti‘i"z‘ﬂ'}h mipgs a%’%ﬁ ‘éﬂ@e Cs-Cs-

pol )andyleeé hier shddree @oly€CsCFalkdend) pigtaldas hdreitab@klspt fenlig the

t r | ro -
s bRt Wbk B PV oo B Plep S Bl El e

m xe'd:IL@fs Ipelwgthrlenaec_dm@t 0 partioglar hewing & motecylar weiphidf figm ca. 500-

ot h@rooB! dMlpréerm &SRy adldqﬁf)ﬁﬁésaﬁm Be C% C%z-fa acid ester residues, in
transesterification_products of kyl'ene triol

est ERLICYAR FPtWPWQrCWG??éa“V afid.estgr “’6’61“93 ols. Particularly
t .
. By et AGRI BT pE 2s iR 1eiiey AhrepfRyfiton

f at tpyodacts df &satenabor hydpgenatdd vegetakle @il and a polyethylene glycol and,
I h fl

2 SN i SRRy ApEe

et h@f‘@trb@w&rféﬁta@%@fﬂ%{é@"%P@Mﬁ'@e(%\tcaﬁ Refs anghgi-Cro-Coo-fatty

t r aRsRe! (Bptiohhisabdcibr Yith 3.y CRInbASRRounts & free glycerol and free
r| lecrlde th poly-(C2-C4-al kyl ene) gl ycol s,

WWene gl ycol s and, optionally, glycerol.

ggfla&référg&% Egtgf)l oh% %él&%ﬂg?ﬁegﬁgc?gﬁr gélgetgg&gerﬁsllcloymoieties and
tri @QW@éldunm@les inTrelatien {ortheszhove definitigns are as hereinbefore set forth.
pol y- (C2- C4- al kyl ene) glycol, e.g., poI yet hyl ene

119 y Polyetapiene gipdol gp@ﬂ@yauy@bw@efeeg (i.e., to effect
transesterification fromthe glyceri de to the

pol yhalfdtty laeid esigh pnapintigle cene | andlormioaratidr tri-fattg acid estar. The fatty

pol I j :

DO B PR A B0 3 Bl 3 by

comgsbaie length(of fromeg-9.d€12-Go | Thel elyethiieng blyeald mavaave, e.g., from

opt I1@nal[¢mz-cei BF&it8] 0.9.245 & RURIE P drfdiRAY @&.wbﬁe iél P&%thﬁé?we

i nert at@sg/ ere Wlth COﬂtIﬂUOUS ILtatlon,

gl y@a(p?l(g g p%rylfrngteg@lt which |sg:|ogpg}:e? @I&g@lval b e g., under the trade

G Ong2-TicM3®\1 526194 frbmi NikkpCHeiritass, Co., Ltd. Other swtable 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, loc. cit., Vol. 2, pp. 1502-1503), and Tagat O2 (polytheylene glycol (20)
glycerol monooleate, as well as Tagat L (polytheylene glycol (30) glycerol
monolaurate) and Tagat L2 (polytheylene glycol (20) glycerol monolaurate), all, e.g.,
from Goldschmidt (H. Fiedler, loc. cit., Vol. 2, pp. 1502-1503). A further suitable

polyethylene glycol glyceryl fatty acid ester is Tagat TO.

12)  Sterols and derivatives thereof
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i ncludi ng natural and hydrogenated oils, in
particul ar, vegetable oils. Suitable vegetable oils

W0 p@b0ts14 e. g., olive, alnond, peanut, coconutPCPEPI06/065160
soybean and wheat germoils and, in particular,
natural or hydrogenated oils rich in G2-G 8-fatty
acid ester residues. Preferred pol yal kyl ene gl yco
mat eri al s are pol yethyl ene glycols, in particular,
pol yet hyl ene gl ycol s having a nol ecul ar wei ght of from
ca. 500-4,000, e.g., fromca. 1,000-2,000. Suitable
al kyhesednglerdeychplesterais andgieriatives thereplc Inngetictiak phytesferols, e.g.,
C3- %dabtwbrﬁmsﬁgrén@éter%s E@rﬁﬁeste%l @r stlgiﬂ%\@férol aﬁlﬂd ett§lefle oxide

tri- esters In variable relative anou
pol Pagusts thoreol p.Qy sRyRfergls G Aeryatives “é?ﬁ‘??f’o‘? 9. e%"("@t"y'e”e glycol
t ogatehsis, evd. tdolyaihpiene glpeul plﬁ)&osmérolfs bepolyeihyicne gifcll\sbpnsterols. The

nor &P EBoLY ERRRstoee G BRI S AnE B go o
noi 80ynits Rerticylarly buitapleds mlyeélwlq@eIgiyaMK@Q)@hEtogerpb\@lmch is

m)' %Bl'nﬁ'r%rdsﬂf \‘l'&ﬁ'lﬁbl@oé g e&rmé} fFIB @ragé W&R4 Nikkd] Bﬁ”@'@-%b CéJb 3from Nikko
having a ecul ar’ wei g from ca. 4,000 and

pr efPMicaISGar Lo Trtion aiten @sooim\hvlea%glmou@%métw which is
aci domplertally-agdildbese.g.i tﬁhd@alhb itratd Adme Gahatbl8t22IE 25, e.g., from

t aci d ryre i ques. Particularly
SU|t§B%e(€Ni Ia-lc6gr9§ E%ﬂs or esters include
transesterification products of a natural or

13y dricryeesierdigd M@K%Y@t@ Gapgtiercapris @rig slyngridepe gl ycol
and optlonally ycerol ; or conpositions conpr|3|n% ®
or ’c"l' BeRs ing nggthgﬁe tgqt)?&eeqmm%ﬁlgy avalgﬂbmder the trade name Labrasol
t ri fiompe g2 Baftetbésp. aabrdsa@Sharh sdvanelof aiakyl, asapgrification value

%{ %@ 3 R) gmi]an |09ne vazlué gft ngH eFrlgdléroB% AN @l ¥ ?)

t oge HT Roroanmount's of free g y
and free polyethylene glycol). Preferred vegetable
14i | Suogdegyadsasiaie gl ycol s or pol yet hyl ene gl ycol
noieties and fatty acid_noieties in relation to the
aboVBepelvde 5°¥ SroeCrardatly @IS b Yickose Bonelgyretls, e-g4 Ryoto
Pol yembsﬁ’ aunizh@d goehergihllyevaidble fedni, \e.ga.Micsubisiiiadasei FHoed Corp.,
fat Q)gster may i nclude nono- and/or di- and/or
tri- ty 4Cid ester. The fatty acid constituent may
i ncl ude both saturated and unsaturated fatty acids
15IhaV|P|E§ deretaihass | engt h of from e.g., Ci2-G 8. The

0 cols ma m. 10- 40
& Shestndyda oo . e s Gofise O Nshea o023 vyps.
Sui teah| Solulan® @24y ehittyis enmmermally-avallable from, e.g., Amerchol.

16)  Dioctylsodiumsulfosuccinate

This is commercially-available under the trade mark Aerosol OT® from, e.g., American
Cyanamid Co. (H. Fiedler, loc. cit., Vol. 1, p. 118), or di-[2-ethylhexyl]-succinate (H.
Fiedler, loc. cit., Vol. 1, p. 487).

17) Phospholipids

These include in particular lecithins (H. Fiedler, loc. cit., Vol. 2, p. 910, 1184).
Suitable lecithins include, in particular, soya bean lecithins.
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gl ycol (15) glyceryl nonostearat which is

comerci al |l y-avail able, e.g., under the trade nane
waanNg01p145, e.g., from N kko Chenicals Co., LPOI/EEL00€065160

suitable glyceryl fatty acid esters include

pol yet hyl ene gl ycol (30) glyceryl nonool eate which is

comerci al |l y-avail able, e.g., under the trade nane

Tagat(r) O e.g., fromGoldschmdt (H Fiedler, |oc.

cit., Vol. 2, pp. 1502-1503), and Tagat 0 2

8;polythe | ene gl coI_(éﬁ? gl ycerol nonool eate, as wel |
18s Palinef fattyasisisyfetiegdicsidfalgs padpulfoatps gl ycer ol

nongl aur at e) and Tagat L2 gpolythe | ene glé@%l (20%

gl ydBsggain h%ﬁﬂ%%g-; Catte: atly agids, -fafty geigssyipdespd guliqnetes. as

Fi etth&wn addsomntdriially\avhilab®, frapi) .91, F0kal1503) . A furt her

sui tabl e pol yet hyl ene gl ycol glyceryl fatty acid ester

19;)5 E@g@&%g?te&%%ingta%rdgl s and derivatives thereof These

nclude ¢ esterols and derivatives thereof, in

par trhedd iRéludehydeQst b@-@?%—a%yla?edgxmind)édiﬂiy&lbrf’ s6dIR [dufdy!
sitosterol, canpesterol oOr stignasterol, and ethyl ene
OXi d"é"cﬂmrgergg@r%’éﬂe}b'eeff c{j’.",e'gsgi}‘é{‘ast erol s and
derivatives thereof, e.g., polyethylene glyco
203t e MeEldam @&.lgng;chainl ajiet, kyd €€ gammohiupisatnst erol s or
pol yet hyl ene gl ycol soya sterols. The pol yet hyl ene
gl ydbess inglyd s-agylgjed aming gridy-e4n, qetHPimMetyl Ipmeriym Hromide,
€. Jwhick s &mmétcibilidvailabiRefrdnh, @Y. . IMer@UAG abl e s
pol yet hyl ene gl ycol (30) phytosterol which is

comerci.al | y-avail abl e . J.. under the trade nane

(G i klspPifeerpougts g8 gesoBpdateiko cneni cal s Co. . Ltd.
Furt her suitable is polyethylene glycol (25) soya

(gt eHyprophiliceomponemsmer ci al | y-avai | abl e, e.g., under
the trade nane Generol (r) 122 E 25, e.g., from Henke
(H. Ekb@pkest hydRphilicédmpodets oflthe Preséf fhventibB)include, but are not

I.Tr gsesterified, pol yoxyet hyl at ed caprylic-capric acid

'"EF@‘%rides These include those that are comercially
avai | abl e under the trade nane Labrasol (r) from e.g.,

1) Gat Pelyetbylene glyeal algesdryl O Chafettvarcidiestersval ue of max. 1, a
saponi fication value of 90-110, and an iodi ne val ue of
max.The fa(“li‘l.ac'Fiieéfﬁf @y inplyge mepg- andygr di- Q’,‘d/%.t”@%?@d gatprs. It
Su ? aptidnallyt iyi((:jla(ﬁsd)o&ﬁdaﬁfr@tea' Blﬁﬁ@wsbfmee}tetﬂattji Hsi¢Ehaling @ cRaibilength
8-fa aci ds, ~e. ucr ose ol aurate, e.q.

1 2bIpsEe i an Foe QlHIRER RDS aol RS o it TR or-

M t Q)lnitshe.gkdseits. Fopartic@darly syitablskfatty ackhgsier.is polyethylene glycol (7)
glyceryl monococoate, which is commercially-available, e.g., under the trade name
Cetiol® HE, 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

[\$hrcosinate,

an iodine value of less than 5 (H. Fiedler, loc. cit., Vol. 1, p. 337) or Lipestrol E-810.

2) N-Alkylpyrrolidone

Particularly suitable is, e.g., N-methyl-2-pyrrolidone, e.g., as commercially-available
under the trade name Pharmasolve™ from, e.g., International Specialty Products

(ISP). N-Methylpyrrolidone exhibits the following additional characterizing data:
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15) PEG sterol ethers These include those having,

e.g., from5-35 [CH2-CH2-( wunits, e.g., 20-30 units.
we2@7/0180d ul an(r) C24, which is comerci al | y- aREi/ERI&065160

from e.g., Anerchol. 16) Di octyl sodi unsul fosucci nate

This is comercial |l y-avail abl e under the trade mark

Aerosol OfI(r) from e.g., Anerican Cyanam d Co. (H

Fiedler, loc. cit., Vol. 1, p. 118), or

i -[2-ethyl hexyl]-succinate (H. Fiedler, loc. cit,
Vol . 1, p. 487). 17) Phospholipids These incl ude in
par malaguiar weiglti 99k, RLS(1HP27H,. @29, pyrity (ag @reac’h by Gfg (inclgdingymethyl

910 isombid bo.sSUirhiRlHEFib&6r, Idai G5 VoD ! plai@04,ianRftdciukdr iHiénation).
soya bean lecithins.18) Salts of fatty acids, fatty

a0|% sulfat%% and sul fonates These i ncl ude those of ,
fatty acids, -fatty acid sul fates and

sulf
Tﬂ{é% é”qinm@r?[ wa%rﬁ %ﬁﬁ%ﬂg@) aﬁé?ﬂééea%dé | dé"ebkf Jué?uﬂ&tuon of

| n C IbG"c‘Fé'| ¢hirsisle with polgssiyim g sashiumaeasongta. Renay ialgghol éX@b'tS the

sodifdiigwing léaaﬁénasa{aeé&énﬂﬁé Bata\¥hblekuldrSveight 108,14, D. 1,043-1,049,

o PR ko= ot Ven 5o 230 iR Bnp st

Theiﬁmpmn&ud@cﬁﬁpes)S acyl ated am no acids, e.g.
cetyl trimethyl ammonium brom de, which is

4)COMRERIAaYs avai l able from e.g., E Mrck AG (I1)
) |popﬁﬁ¥|caébnponents are described above (I11)

"'ydﬂthP&btltathd SSEPANEHiS a&? anPbBandpf Thsl laﬁétbhs Sommercially-
C one S O en in ng i | NCl U
Rl o0y ot yRERS Bomes AT 2 i & POSimpGited otgde

0 f ahder ttm:maﬂneet&@&P@/N’fnemfagt Modex thce Phdiculanyysuitatde isdeethyl

er NQtra WFH & ha@I mol %Ql%ﬁhtr df? @5 tey sa)%&\‘"g gr%?}igl:c[f j 'r1 g?-té d1 39, a

ptiona I'nclu urate and
f at trgfra&&\ledsdqm‘/ il ﬁg9 A4éhaA \ﬁrsqogtyq&% ) 6f 3%2 BRa seasgay (anhydrous

C8 %9%5@1 d0BY Sf i nfixe0 9 !b%QH' ﬁecﬂ@r}’/ob aye Vol 1%. 371;'HMibook
units. A particularly

sw ng'Paé"‘P‘é‘iUtt'ﬁa' %?'Bfe’é@'t’%“r cft.gP- rf’éplfet hyl ene gl ycol (7)
Other suitable hydrophilic compounds include transcutol (CoHs-[O-(CH3)2].-OH);
glycofurol (also known as tetrahydrofurfuryl alcohol polyethylene glycol ether);
1,2-propylene glycol, dimethylisosorbide, e.g., Arlasolve from Unigema; polyethylene
glycol, such as 200, 300, 400, 600, efc.; triethylenglycol; ethylacetate; and
ethyllactate.

An example of the self-micro-emulsifying media includes hydrogenated polyoxyl
castor oil, corn oil, mono-, di-, triglycerides, propyleneglycol 1,2 and ethanol.

An example of the self-micro-emulsifying media includes hydrogenated polyoxyl

castor oil, corn oil, mono-, di-, triglycerides and propyleneglycol 1,2.

Another example of the self-micro-emulsifying media includes hydrogenated polyoxyl
castor oil, corn oil, mono-, di and triglycerides, polyethylene glycol 400 and ethanol.

Another example of the self-micro-emulsifying media includes hydrogenated polyoxyl
castor oil, corn oil, mono-, di and triglycerides and polyethylene glycol 400.
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gl yceryl nonococoate, which is commercially-avail abl e,
e.g., under the trade nane Cetiol(r) HE, e.g., from
wolewRel75KGaA. Cetiol (r) HE has a D. (20) of 1, PSI/ERI006/065160
acid value of |less than 5, a saponification val ue of
about 95, a hydroxyl value of about 180 and an iodine
value of less than 5 (H Fiedler, loc. cit., Vol. 1,
p. 337) or Lipestrol E-810. 2) L/-Alkylpyrrolidone
Particularly suitable is, e.qg.,
L/ -met hyl - 2-pyrrolidone, e.g., as
c omiepibpegxapigai thesslfenigrergeulisifyieg media inclydesevitamin E TPGS,
Phaigimsig)i 1584drbilie, fific¥icitatdland dtRdi. nat i onal Speci al ty
Products (1SP). L/-Methyl pyrrolidone exhibits the

f ol lrpvihegexatPict df Headelf ehicio-@BiuRITYidd MEdid dichidedliamii BTPGS,
Mﬁl%ht 028, purity (as area % by

tm%%%w?ﬁa%%%'d% Qﬁ(}‘gt%}z'_&‘ #&rs) 99.85%nin. (H.
Fi eq\nS{heré Ie fihe’se 9+ICI‘O %muﬁ g¥ll;ld|),médla fmﬂHésaﬁ)Id\'Hg%ﬁated polyoxyl

i nfornati on Benz

comeasten ) @ycamnpégglﬁcer 'fi@ﬁﬁne@y@nratwcqﬂwa@pl may be

obt stlllalon of n hlo

oot MBSl el e A B s e reluEg Bieragred palvory
t he chsiod AINCyiQ, atkahot/ digipadridedarrdadétayidizateg dat a:

nmol ecul ar wei ght 108, 14, D. 1,043-1,049, nD

1, 538othemrkampld, of Fieesglf-ericrodemelsifing medig/isicludds hygrogeg@ed polyoxyl

HandBgaeksilOfneb ﬂ@r‘d&ﬁﬁ@l‘-’é IG&rid & Sl‘dﬁ%l@ﬁ@g‘fycoll 8 etifzhbl.  P-

35). 4) Tri et citrate It IS obtained esterifying

cit Wnﬁthaﬁé@m@@ad)f Helamedicro Eﬁiu%tfﬁr}’d médik indfu@ed Bydrogenated polyoxyl
connercu@ Lyaval i labl e de nanes
(

t
o TRl InBy Magibepts afelus AlTomiensolilie Lnder ¢ he

name TEC-PG N from e.g., Mrflex Inc. Particularly
IVsui tSedimeniagion inhibitdty| citrate whi ch has nol ecul ar
wei ght of 276,3, a specific gravity of 1,135-1 ,139, a

r ef rrag H.df@parmeebn%suﬁoré%? the prf)s@ﬂit .nveaman mapmnhyr O}!O%'ékusecﬁ
A Sl I O] S bl 0,0 o
seHimediatiokinbibitd?lase ofeagelforroers which inludatisit ariemot Ilrmteﬁ 1o, ppeC|p|tated
Bl S AL O Ay 4 v
CORPIYMErs axich s e@wyeﬁ/@pavlm?/%wreraﬁ @@ﬁlwep Hiyleng/gthWaee/styrene
cogJ)I}‘rﬁ@tl (e @t N/%Fs)ageI@-M% Hy@iRYLRR& r¥shisoprene coBonmer and

Arl asol ve from Uni genma;

di nmeth S0OSOr
hyﬂ@%’&t t\éfﬁ'ée"&rt?‘!df%ﬂe °°§€?¥’He’&s 200, 300, 400, 600, etc.:

triethylenglycol; ethylacetate; and
Another example of the sedimentation inhibitors are waxes and solid excipients, e.g.,

surfactants, lipophilic or hydrophilic excipients, e.g., polyethylene glycol of higher molecular
weight (2,000, 4,000, ...) or alkylene polyol ethers or esters, e.g., Gelucire 44/14.

The sedimentation inhibitor can be either added during milling or after the milling

procedure.
V. Pharmaceutical Compositions and Methods of Treatment

The pharmaceutical compositions of the present invention comprising the

microparticle compositions of the present invention can be administered as oral suspensions

26



ethyllactate. An exanple of the self-m cro-enulsifying
medi a i ncl udes hydr ogenat ed pol yoxyl castor oil, corn
wordo7/onsmo-, di-, triglycerides, propyleneglycPCT/EPR06/065160
and et hanol. An exanple of the self-mcro-enulsifying
medi a i ncl udes hydrogenat ed pol yoxyl castor oil, corn
oil, nmono-, di-, triglycerides and propyl enegl yco
1,2. Another exanple of the self-mcro-enulsifying
medi a i ncl udes hydrogenat ed pol yoxyl castor oil, corn
oil, nono-, di and triglycerides, polyethylene gI co
in ytidesechr sinBlerdope contingre et féls%@rﬁmaed @rfsoftigelatin capsules. The

mu§r%F£rtuéTé§6th@;t5Pé£e°dt fn?iél’ﬂﬂn mwa&,olbe%bs&s&j J}Véiéé?ﬁl&réﬂ& @6pressed
castor ol cor

oi |
intp rh?‘élt & E@“%%Ofﬁt&'ﬂ’& W fessar ear %P@Bﬁteﬂébd ‘ZQ%'BFH'e‘-‘\'"CaS (e.g.,
Zeophaarpl 89° 500P be51576P fremiHLber-Gurpll Aérbyii 200° BEBHOR, Adropeanid3®e® from

DT o B SLELIW ol FASILRIGe Bk R, Balhh®rrom

Asabitfasai QﬂQﬁlletﬁ%ﬁ@n Symtwarre)jl a includes vitanin E TPGS,
di met hyl isosorbide and triethylcitrate. Another

exameHsin @Enbgaiﬁmeﬁtelo# mmpﬁamra@érwcén cfoprGé]tldiﬁE F e ipRsbstd®Rntion
ated po
iRy 50 BRIKRELS. TSI Bperis, avge nhiptom, sabiizers,
prémtahms fiavarspbwecatdnetdmnddtier componensnatch ia YHong desedber in
kng Bydrogenated pol yoxyl castor oil, C8/C
-nDno |glycer|des and trlethyIC|trate Amother

exanpl e of the self-mcro- enuIS|f¥ medi a i nc

hy d FERjeFRe Ao rdANIRYdeasserby! pg|mitats, PW&'JW’W%%’F'%%(B"B‘\) butyl
hygloxg Biictle BHTS Apha-ecspbiotol  and et hanol . Anot her

exanpl e of the self-mcro- enulsifying medi a i ncl udes

hyd [i . - .
y LPE%? d&[set‘goll syl%ﬁ}/ e eaﬁZ) ahlc ﬁ%ld ., biﬁgz%?élrtrjé@%l? gcﬁb nﬁsalelc
aCIdnh'i"tBT'Q anid, "ﬁﬁ@fbﬁ? é¢'@)9’éﬁ mhoép@ﬂééﬁ'ﬂosi tions of the

present invention may further conprise a sedinentation
i nhithé Uede C}Mﬂiéri]é'btlﬁé ?ﬂnf in QI&Hﬁdrﬁbo&ﬁ&%gﬁ afe ihJaatiod is 60Hé Eéfme order
t he .sedi nent at i it ar.e
asr o5 Rp B8 e o4 2 R b e s Ao &y focit Ofhe
compestlcpwnstoathedwentmcslhbw ladtivity si donoentr(amrg fromAakioos0. 1 migdQ abgut
f t Btk n
Dhodstabive jﬂe@’é chab AR 2t A B RS0 Mt most

Pf@@ﬁ@é!ﬁﬂﬁ@rabob { loabepich mgidanelastiverageat copol ymer (e. g. ,

Versagel (r) MP), hydrogenated styrene/isoprene

cop@ typiedl desedor the active agent is from 0.1-5 mg/day for treating proliferative

diseases or diseases that are associated with or triggered by persistent angiogenesis.

A proliferative disease is mainly driven by tumor(s) 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 colorectal 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:
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hydr ogenat ed styrene/ but adi ene copol yner). Anot her
exanpl e of the sedinentation inhibitors are waxes and

waodora1sxei pi ents, e.g., surfactants, |ipophi|PCT/BP2006/065160
hydrophi |l i c excipients, e.g., polyethylene glycol of
hi gher nol ecul ar wei ght (2,000, 4,000, ...) or

al kyl ene polyol ethers or esters, e.g., CGelucire

44/ 14. The sedinentation inhibitor can be either added
during mlling or after the mlling procedure. V.

Phar maceuti cal Conpositions and Methods of Treat nent
The (ip Ieareast oo @duna:iomen iainersmel celiaad smal eejtlung cancer; a
| NV @RstidlesiRAMIhG 819., b BSIoRel RRBF b gbsn.@eme,smmoprésg of

t he Bﬁesent i nvention can be admi nistfered as oral

sus PEFEHHECR nultldose or S|ngle dose contai ners or

f|||
BBl Geadt et BTt G 3R iRent 10 iver, e
abs@h@n@hﬁnmamgaprler and conpressed into hard
tabl ets. Exanples of suitable carriers are
pr edilpa tupes @136 isdefrastaryiodegatragnt Wity stherechgmotheeapgutics guie to

80( muttidRiAesistasde. Il Q(o%l)ierfsbﬁéﬁ diRERveRB6) a,pratifdrative ldisease may

200 or 300 0 from Deguss

el |U@§f%‘a§? b EhraprBlrOB e coPlion buci B G Meintdre and
(e. onultipEahysdhemae (1) fron1Asah| Kasei or Cellets(r) from
Synt apharm). Certain enbodi nents of the pharmaceutica

co nﬁﬂééet éo‘éﬂ@es‘%r |nd?§d|&'ﬁse§|§§150rhﬁ*é§ BbbR0.05364 H)F\ﬁelght of the total
add ItIVES . ant | oxl antS antim crobi a ents

Weé@ﬁ ghtge P?mli)ctﬁt'PBf antioxidgpfs, %"i'@rcé‘)b'aé AGAIS. $RAYMeJBhiDItors, stabilizers
orfplreamaﬁsves KprRAfyerevide @i a@blhterosczwb@ neightSbasédJsrlnthasotal weight of

tog AR LS A ardeut i B PGty Brdvceslt Ao gy 1%
byawsight basef BRI)e totalivgiphtlof thearmposiianene ( BHT) ,
al pha-tocopherol. Preferred stabilizers include an

or gank ﬁu@sﬂa@ucleecoa\posmﬁsrdf fhedfrésdnt .ﬁwméﬁ Sandel flepaf@ 18 hilling
acid, tartaric acid, ascorbic acid ﬁglgﬁhorlc

tecipjayes RLding bt pat '“E‘H%S’ tac‘t’?t\f@"%@ﬁ't‘d'r‘%w? b 8ioh iPesgsure
hoafogéigation\meitiofladization of pretipitagiamtechiigess. as, or up to
hal f, that used in known conpositions containing t he

act igbRwAge Biampldior SPLR %? 4 Q%'njr'b'ogl%n@f ﬁy.h&%&@ﬁé @'@ éﬁﬁ%ntlon

act i vi ty at concent | ons rom a
ThemxafPlag gresffersd fonjllistaiva PUTPB$%Sf%‘fYaﬁ'M/afP nekintapdsstio Gt the

scayeéth@&@sant%OeﬁrBﬁﬁaéhyv@yg , nost preferably from
about 0.1 to about 5 ng/day of active agent.

gelat

Efforts have been made to ensure accuracy with respect to numbers used (e.g.,
amounts, temperatures, etc.), but some experimental error and deviation should, of course,
be allowed for.

Example 1 Microparticle Compositions

The wet co-milling was performed in a ball mill using glass beads (3 mm in &).
Seven (7) hours milling time at 3,200 rpm were employed. Alternatively, the
microsuspensions can be prepared using other mills and/or milling conditions (rotation

speed, concentration of ingredients, time, beads — material and size).
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A typical dose for the active agent is fromO0.1-5
ng/ day for treating proliferative di seases or di seases
W0 b@v/osrse4 associ ated with or triggered by per sSPGI/EP1006/065160
angi ogenesis. A proliferative disease is mainly driven
by tunor(s) disease (or cancer) (and/or any
net ast ases). The inventive conpositions are
particularly useful for treating a tunor which is a
breast cancer, |lung cancer, gastrointestinal cancer,

i ncl udi ng esophageal gastrlc smal | bowel, |arge
Tabiants| lllystration) Qirﬂ@enoaart@kerfé@npoaymm the Bresentdnvention as

thoge i nvolv ng pone, cartifage, soft ti§suUe, MUSCIE,

BiabadPaedead nph vessel sVehiglen%an cancer @@Fﬂﬁ?ﬁstab"izeﬂ%

fendl e 2%rvical cancer Commilg8% ri al cancer, head and

ngckl capger, | mesot hel i ggm.oilf®@9@l cancer, | ur ¢4FMG 3 cps, 6%

Dé adder 2<§lnd ur et nral cegﬁ%ﬁs%o/pr ostate C inC§6"0|d%|(§I|n;a 2%

cancers_and—fetanofra: arné)f %p UUI ar,—theim 6%%)66

a brleast tunpr: a lung tunor non- saPlurenig

conposi ff°ons| are parti seful for|tr t|
Colloisial S|I|ca 2%

shal|l c&¥%l |ung cancer €om Oga&ﬂ% oi ni esti nal

e. d.|,

a colo

rectal tunor:; or a genitouri

har Pluraniedi6s®, 2%

€6 g.

a2%r os

[ at e t unor Corfidil)928 prol i f er af

i vBovidane &30, 6%

that
chen

I Soqefr
ot her ape

actory to tha direst ment wth
utics; or (iii) a tunor that

ot P&Vidone K30, 6%
IS reSpgcipry

91

_reaga/‘{ent

%§|Pmi%¥d"§r‘hul§u yStEMaP %‘% ¢

D

due to

I
Nt
\/

IUIZ%IC

Nt 1

et w,m?gp%s%

oPeFmicid-emylsifying sysiam 1, 52 ¢

TV

i Feqra ol BE %ctb3kiAerash 20@ (feipkeasr)

mul ti nI e m/pl oma.__These addi

b | gps; ©%

homa _and

edi ¢t s
total we

rSelfcuerpemsisifitmsysted) U593%6+h)

wei ght of
ght 03%Agrostt 3efp@ckenem. Ant |

oxi dant s,

im ca%bi a
or preservat

agents, eomyilE8a%hi bitors,
ves typically provide up to

st HFAMC 2epss 6%
ab Bluton@: FEB® 2%

by wei ghd, basedeiPmickdémiisityitlg sybaipt, gaiy, t he

qgrrp03| ad/ on %ﬁ?&mﬂi Q@”lgfylégls?}!t Mqa%yag@nt S typically

Al [
*¢)I UVI UU 970 Ul y Wi glll. uabcu UlT tIIU

@F't'%f"ﬁ‘ﬁt /"bf the conmposition. The mcroparticle

§¢Qﬂfﬂ@§i émlﬂﬂﬁllngfsyétgrﬁ 19%@%%% 6.%&{& | Rhng %‘qlﬁ@nd%%ew ed
fechni ques i ncluding, but not 1'imted
Béxetfwi‘q"ﬁgg( I 496‘1"@[89‘?\'@9\%133@5?" © "P?Hhﬁ@RHfﬂ)gW Bf°@¥|§'ﬂﬁ gycol,

’ms,sremammagl on, mcrofluidization or precipitation
t echni ques. Bel ow are exan‘pl es of specific enbodi nents
PAIFmickerenyIsitying systerRe: JP G Oif YNNtdi-ARd triglycerides, 49%

polyethylene glycol 40 hydrogenated castor oil (Cremophor RH40), 10% propylene glycol.

The particle size distribution of 7-f-butoxyiminomethylcamptothecin after milling was
measured using either laser light scattering or light microscope. The results are given in
Table 2.
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The exanples are offered for illustrative purposes

only, and are not intended to limt the scope of the
w@e@sentsi4 nvention in any way. Efforts have beROI/ERI6/065160

to ensure accuracy with respect to nunbers used (e.g.,

anounts, tenperatures, etc.), but sone experinental

error and devi ation should, of course, be allowed for.

Exanple 1 Mcroparticle Conpositions The wet

co-mlling was perforned in a ball mll using gl ass

beads (3 mmin 0). Seven (7) hours mlling tine at
TablezboParpﬁ*exﬁe#eeDlémhuyyeefterAMl"mat ively, the

mTpglos sps(nl%l can be p{g@g@u using ot her g (p?n)
M.’renLLaLugnEiei_LngLedJ_e,nLé_LLwB,_beads’-—nmi?_l_aJi
an@ si Ze).* 9nposfition (W3 %: 3.2

Sel3f - mi|cro- @l si flyi ng systeém 1. 36% clorn oil mao-,
di4 and triglgcerijdes, 45%pqgl yethylene glycol 548
ny%rogenat eq') 40a3t or oi I (Cregophor HH4U) , 9% prppylene

NP | 1 N0,
tri nl \I(‘er r‘lnc é

R RIS

pol’yet Nyl end-Ql ycol 40 hvdr@aﬁanat ed calstor oil 266
(CBenoghor RHAO), [10% pr opyeére fie pHrtjdasl, <1 Flapprpardijine! e
sige di|stribution oferyfihe PaHidesy kM BE dq@k%rﬁa&mr%b@pmped

after mlling was measured US p&Hici&d, @{tolﬁggrn* i ght
SC Iel‘l n fq {1 ght T crosc&g)e. The reTsw ts ar i vVen
HE=Y P= g % g . Dar+: Al %

1l IaUI . ralrtnr ol OI LC LII DLI I Uull UII al lCI
'\/li]1l Trg&! X 1n (nmri x5 5(nmr) X 90 (nmri 1 4 1.2

3.%22 0.5 1183, 2 3 0. 4 1.11189 4 2.4 12 2 51. 858 0.4
1.884.4 6 4.01613.8 25.8 7 314 13.5 26./6 8* Very3.2ine

paijiclles, ¢.d -- [approx. 3zgm 5.0
* Particle size distribution determined by light microscopy.

** The larger irregular shaped particles could be identified as excipient particles, while the
small particles are drug substance particles.

Example 2 Dissolution Rate/Bioavailability

The results from the technical trials and from the in vivo dog study clearly
demonstrated:

1) Increased bioavailability as compared to powder mixtures of crystalline 7-t-
butoxyiminomethylcamptothecin.

2) Smaller doses of 7-t-butoxyiminomethylcamptothecin required to obtain the same
bioavailability as compared to conventional forms of
7-t-butoxyiminomethylcamptothecin.

3) Good redispersibility of the microparticles of 7-t-butoxyiminomethylcamptothecin

present in the compositions following oral administration.

4) increased rate of dissolution as compared to conventional crystalline forms of
7-t-butoxyiminomethylcamptothecin.
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9* Very fine particles, <1 - approx. 3 mm few

irregul ar shaped particles, 0 up to 120 mm* 10 4.9
wQ2003/06812 1 1 0.6 1.5 4.4 12 1.8 11.9 85. 3 13rO1/6PW06/065160

3.2 14 0.8 2.4 5.0 * Particle size distribution

determ ned by Iight mcroscopy. ** The | arger

irregul ar shaped particles could be identified as

exci pient particles, while the small particles are

drug substance particles. Exanple 2 Dissol ution

Rat e/ Bi oavai l ability The results fromthe technical

t ri & dmenoved pasiarnanse ichargsteristioiolgr aral atininisteatipn.\puch as higher dose

denping ah& thus lowet REh@agRdoRinRaYidl, | spalidr dasudss. conpar ed

to povvder m xtures of crystalline

tox nomet h .. 2). Smal | er doses_of

7 1 H R Lot b et iyp eR sBtsrRes e i i Mrusl o i R sz,
1,909amis 8% BDSaSCanhaBT"IQ)t i carsbecsaep dinad dil ngerapartickerforimptedibns show
m?@(llé@é%ggroéuzloﬁ FPdJFegéérﬂeﬁidﬂﬁlﬂe:ﬂﬁw&adar t% ?Fen ?&#h@ cryé)allﬁQ gﬂjg
substanag: ERpeTAllh é\ﬂﬁ'f?ﬁf‘lt aiepsin lﬁ’@é?'Ht'%rfé@éﬂ‘?ﬁ obseryqsefor Trials 4 and 5

coRIFIMYSdofr QINghd FPRirbrayF 6ay aarsaHa@CBfamiz&arnat‘nnal@ 8, 9)11 and 13 using
crease d.rate of diss ut| n as conpared to

Selfé‘?ﬂ?fg‘?ﬁ‘? e vehipes aF M ?rs of
7-f-but oxyi m nomet hyl carrpt ot hecin.5) | nproved

per fToe higaailability phe teutdxyininemdthyicanpidthesiins nprapared asihis
de‘féﬂﬁnha@lﬁ ahérgﬁbﬁﬁnlg%ﬁgn baadiig d%@uEﬁH&eln‘P%Fy HOWdQWOﬁ‘ﬁdIé}Bn

I . e, | er capsul es. Figure 1 of
(h?ﬂdéé%?rﬁ‘!e) RS e ‘FQH?POB'Q%?‘%CB@Q"Qtt%E‘elHﬁeS\?Pft'FY?”H?”ssoI ut i on
rate profiles (USP2, 1,000 mM _, 0.3% SDS, 50 rpm
37 CAdmirtisterad fdoa: §deng Tirhttoslirinomethypanptotbéan per capsule and dog.
formul ati ons show i nproved di ssol ution and

reSHp %ﬁ}gﬁé%'itioh taXcol?cﬁu'?gi"i}t‘)'t predMR AV&Hlioh Botd¥BorrdsiS trAtdls b BRd 8 in

dru tance. Especi a y significant increase in
Exgme¥ol-uti on rate was observed for Trials 4 and 5

containing corn oil and Pluronic F68(r) as surface

st alsid (6ydugs andplétedahessti@yy. Each bf therdogsFecesvedaill three formulations.

Blood samples for the determination of 7--butoxyiminomethylcamptothecin in plasma were
taken before dosing, and then 10 minutes, 30 minutes, 45 minutes, 1 hour, 1.5 hours,

2 hours, 2.5 hours, 3 hours, 4 hours, 6 hours, 10 hours and 24 hours after drug intake. The
individual concentrations of 7-f-butoxyiminomethylcamptothecin in heparinized plasma were
determined for each sample by a liquid chromatography/tandem mass spectroscopy in
positive electrospray ionization mode (positive ESI-LC/MS-MS). Heparinized plasma
samples were prepared for analysis by liquid-liquid extraction and evaporation of the
supernatant to dryness before reconstitution in the injection medium. The limit of

quantification was 0.1 ng/mL.

Figures 2 and 3 of the present invention describes the in vivo dog bioavailability
(0.5 mg 7-t-butoxyiminomethylcamptothecin/dog, beagle dogs, 6 dogs). A significant
increase in bioavailability was observed for the two microparticle formulations (Figure 2)
compared to the one observed for a dry mixture containing crystalline compound A
(Figure 3). The microparticle suspension compositions tested correspond to Trials 4 and 8 in
Table 1.
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self-mcroenul sifiying vehicles as mlling nedia. The
bi oavail ability of 7--butoxyi m nonethyl canptothecin is
waeomparsds as it is determinable after adm ni stPE/EPW0@H65160
unm | | ed drug substance in a dry powder fornulation
(hard capsule) and of a conposition according to the
present invention. Adm nistered form 0.5 ny
7- - but oxyi m nonet hyl canpt ot heci n per capsul e and dog.
The conposition according to the present invention
corresponds to Trials 4 and 8 in Exanple 1. Six (6)
Example 3 onfealed® t he study. Each of the dogs received
all three formul ations. Bl ood sanples for the
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none

anploamiiﬁngmn@tlmt(@tatmemeeﬁmone@rttnaﬂ@ra@m%edﬁntatlmrecfmads material

ar@rgrzgpatography/tandemmass spectroscopy in positive
electrospray |on|zat|on node (positive ESI-LC M5-M5).

S were ared for analysis
o, ettt M RRe IR G e B SRTIE U, ¢ ho
supefnatant to|dryness before reconstitutli@8rréspondfhg Small
TrigleCt Dewg wadi Um The | i véHiclef%quant i fi cati on Suake Trial

ng/ mi. Figgpires %el?—ﬂﬁ’cr&e%lsw}% H5ERCH gdopyention q4
O e 2t e b S 2 e Bleir o8z (VS 10

Ial I
L7 A | | VAN A" I o moeoirn L To

ddgs) A 2% gni 1 Selmicre-RRHISHANG SYAie oS | ol (w@#%ﬂag load)
@@mnsMad@er%lhe two mcroparticle fornulatlons

Figure onpared tq _fhe one obse ve
SR RBRYHE™ &1 e riorT| T VR %)
ﬂ'dl!;&thyleme @lyas! 40 tlydrogerampeetastonoic(@nuacphbr RIA40)1 996 pepylene glycol,

to Trials 4 and 8 in Table 1. Exanple 3
E@é%@§ﬁﬁg 0 denonstrate the scale-up ability of the

s&t-mi@m-éﬁnhldsufyrmg spsft@m @S A0%coeh il hérios,ui-wnd tiyhyeetRsetb%h N a
[ e
3{1 thyinn g&% 4g91y 8 onia(ti‘egjsc%gtér éll (&re'ma h°9'g')'?103w /7 BroPY:%ne glycol.
mhlle the suspen5|on remai ned 7 hours in the mlling
chanb Bﬂ] Alternatlveu%{ the mcroparticle

£ o1 1106 BEREIA Siza ASHEEI S oA mAEIAGA Gt MG o Fasaeured Ling sither

laser light scattering. The results are given in Table 4. Particle size of small scale and 2|

scale batches were in the same range.

Table 4: Particle Size Distribution after Milling

Trial x 10 (um) x 50 (um) x 90 (pm)
15 0.8 1.9 43
16 0.7 1.9 4.6
17 0.6 2.3 3.5

Figure 4 of the present invention describes the in vitro dissolution rate profiles (USP2,
1,000 mL, 0.3% SDS, 50rpm, 37°C) of the scale-up trial batches 15 compared to the small
scale batch 14. Dissolution rate profiles were comparable.
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Si fyaepg Syj
ri des, 45%

stem 1:

é% M&B%ﬁ

S Soom c ¢

0),

D- erul si fyin

[ycol 40 hyd
9% pr opy

rogenat ed
| ene glyco
g system 2

castor oil
10% et ha
40% corn

9%
nol
DI |

Totabar sugbensi%ﬂ d

”ié%i0¥r§geri

S 2569

250 mg

250 mg

Hard gelatin capsule
(size 1)

formulation/hard

250 mg of diluted microparticle

gelatin capsule

Soft gelatin capsules

250 mg of diluted microparticle
formulation/soft gelatin capsule

* Composition (w/w, %):

Self-micro-emulsifying system 1: 36% corn oil mono-, di- and triglycerides, 45%

polyethylene glycol 40 hydrogenated castor oil (Cremophor RH40), 9% propylene glycol,

10% ethanol abs.

Self-micro-emulsifying system 2: 40% corn oil mono-, di- and triglycerides, 49%

polyethylene glycol 40 hydrogenated castor oil (Cremophor RH40), 10% propylene glycol.
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pol yet hyl ene gl ycol 40 hydrogenated castor oil
(Crenmophor RH40), 10% propyl ene glycol . CLAIMS 1. A
phar maceutical conposition conprising mcroparticles
of 7-f-butoxyi m nonet hyl canptothecin in a vehicle and
WO HOTHUAKM |y at | east one surface stabilizer. ECT/ER06/065160
phar maceuti cal conposition according to Caim1l,
wherein the vehicle is selected froman oily vehicle,
a hydrophilic non-aqueous vehicle or a self
m cro-enul sifying vehicle. 3. The pharnmaceuti cal
coggosition according to Caiml, wherein the
C oparticles are up to about 15 microns. 4. The
phar maceuti cal conposition according to Caim 3,
1. whe Agiharmbdve utidatconpasitiorc¢apgpriging midvopdrticlesrif cr on t o about
| .
7-150&65@ nﬁﬁb?‘rletr@ mﬂ%@otfﬁ&ﬁ@gg %Iég o;%fr(}ga ltte%&%nggﬁr?e{cg stBilizer.
stabilizer is selected from hydroxynet h){1 propy
2.cel IThe Bg@mawtlwlciavp%;pp@pq;qﬂ@%to qualmb grep&@gf yghlcle is selected
fropD8H oiverieie Gy hydsaphiib abieaqueoGOVdhiiciar a seifinicra-emlsifylilivehicle.
phar maceuti cal conposition according to Caim 2,
3. Wher'l'ﬁé PPérpﬁc&Jtilﬁi anﬂP&s&"tloﬁ .a'cg‘orgiﬁg{; Efél? g\ ’; P\lﬂg?eﬂnﬁe %crcg}}%'}tﬁzles are
corn ofl, sesame oil, olive o, paraffin oil, so
upde aboubilp migsenst onseed oil, | ong chal n, medi um and short
chain nmono-, di-, triglycerides and other suitable

4.1 | papé pharfhaatips BEMpéSsitior acddi@nPloaTISFCS; Whedl the microparticles are
oSl ti onbc?yg%ordl ng to Caim?2, wherein the

aﬂ?ﬁ %Bﬁmt?é "&ﬁﬂ%OUS vehi cl e conpri ses of one or
nore of the foll ow ng excipients polyethylene glyco

5. gl ydee pharmgcagitical compesition @cepreing t@réaim 1, wherein the at least one

suHéc@thifBﬂleME %élleétgcpﬁ’@m h?(ﬁ'&?y)‘r{etlﬁ* ﬁr@ﬂ@ beIQlTosB rﬂoﬁh#ﬁ/lbyrrohdone

har naceuti cal conposition accordi ng
HT@”@fﬁ?n?%*wUH@#§Wﬁ”PH@B§%F@bﬁ?EyG@nuIS|fy|ng vehicle
conprises of one or nore |ipophilic conponent, one or
6. nor @he phdravateutica compasitop tacamdihg o Caim 2) whaminghe oily vehicle is

sel&éﬁlﬁ %p\' dn'e%r m3 o&ﬁ?m §esa?f18I oThalvg Bﬁ \ﬁ%Pa‘rﬁgl%l' §cﬁlbean P , cottonseed

onposi tion acc
oirfpeg eeinmepiug ang shert pr@wememrpcm Fislycerisien apdl pthapswiable ipaphilic
comipendriid. 9l yceri des, pol yethyl ene glycol Polyoxyl 40

hydr ogenat ed castor oi |, propylene glycol and
7. 00 RRBhl S AP BB AeRL ERSSHLA SRl FBRRSAR o

aqsemswehrclatcpmnnsen Iof driet aymore of ther fetlowihgexnipients patyethylene glycol
glfce {o-fé)cﬂl RRICREA, NalkyfbyfrbRioRt HenW8ISidN of tEthy! citrate.

8. The pharmaceutical composition according to Claim 2, wherein the self micro-
emulsifying vehicle comprises of one or more lipophilic component, one or more surfactants,
and optionally one or more hydrophilic components.

9. The pharmaceutical composition according to Claim 8, wherein the self micro-
emulsifying vehicle comprises corn oil mono-, di- and triglycerides, polyethylene glycol
Polyoxyl 40 hydrogenated castor oil, propylene glycol and optionally ethanol.
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inhibitor is colloidal silica. 12. A mcroparticle of
7-f - but oxyi m nonet hyl canpt ot hecin. 13. The
m croparticle according to Caim12, which is up to
about 15 microns in dianeter. 14. The mcroparticle
WO 2007017d14hg to C aim 13 which is about 1 m cr GrCT/BP2Ad@a65160
5 mcrons. 15. The microparticle according to Claim
12, produced by mlling, high pressure honogeni zation
or precipitation techniques. 16. A nethod of treating
a proliferative disease in a patient in need of such
10; r edherebarmeestical spmpositionianeasdieg torfgaimhk fusthar eampsiging al
se8iiERRSb inABitgeccording to A aim 1. 17. The net hod
according to Claim 16, wherein the prol iferative
S t _can
"t PO PN Eer iar coRReaer spate BEM ek s sxtigpriaton
inhititec srcpllaidal gilice, sar conmm, ovari an cancer, mnyel ona,
cervical cancer, endonetrial cancer, head and neck
12C an@&hicro P‘ﬁﬁiélé Bﬁ k- wﬁuﬁf&ﬁéth;ﬂ@hﬁ%thedﬂ{ ostate cancer,
cancer o he uterus bl adder and urethral, skin

139a”°rﬁ£ m?cr#gpartlclle accon%mg to Claim 12, which is up to about 15 microns in diameter.

14. The microparticle according to Claim 13 which is about 1 micron to about 5 microns.

15. The microparticle according to Claim 12, produced by milling, high pressure

homogenization or precipitation techniques.

16. A method of treating a proliferative disease in a patient in need of such treatment

comprising administering the pharmaceutical composition according to Claim 1.

17. The method according to Claim 16, wherein the proliferative disease is breast cancer,
lung cancer, gastrointestinal cancer, large bowel and colorectal cancer, glioma, sarcoma,
ovarian cancer, myeloma, cervical cancer, endometrial cancer, head and neck cancer,
mesothelioma, renal cancer, prostate cancer, cancer of the uterus, bladder and urethral, skin

cancer and melanoma.
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