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The unique chemical structure of docetaxel contains 2 modifications relative to

paclitaxel: (1) A hydroxy group replaces an acetyl group at C-10 on the taxol B ring; and (2)
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above, the diluent for TAXOTERE® injectable formulations contains 13% ethanol in water

for injection, which must be supplied along with the drug.



sol vent-nedi ated toxicities were not seen,

prenedi cati ons were not required, and the drug was
wonbesgedrsover only 30 m nutes. However, the PCT/US2006/006535

phar macoki netic profile of this agent appeared to be

linear in the phase | trial, differing from

tradi tional paclitaxel, which exhibits nonlinear

ar nacqki netics raxane cli ot ei n- bound
PEFiEraSed gase ﬁjds%%salvé%é%@% obhlopd Bl mare hone
marroﬁ/r aetie drilf A58 &ﬂse ll’(%i’rdgfﬁ'ag Qﬁh GRUARY, &a%%@fﬁfk&ensmvﬁy have

I'l), January 2005. In clinic ar macol ogi terns
been the@t:émﬂh TAXQRERH | adeupistastiane %zgemm hmludadlypotbysmn and/or
n _cel

broncf Bhitpieuf oM SPBrat 4 Bef B SpavtHis e

observed{@bdagesef IBOGelM{g/nsz n9§m§ @oﬁlbﬁ&tﬁ)ﬁbhﬁsbﬂaﬁﬂ &vith this include
pronotes the assenb tubulin into stable

bone rﬁrﬁ%ﬁawump%sowm@ega mummmwsmd MRS i ng t hei r
d
TRESaEHR Yo Thbic OIS hhdif: RERIEAL AeRl iy port

hypersensibiivity zmﬁmm; seén with rmm@WERE‘@ a\dhilmh\tra[tmu | Adsniinfytratién of
n cells. DocetaxePs bindin

stero1<iscﬂﬁd20:ﬂt%p|(r &’i@? ru&q asgprempdicatipns aas reduced the ?ncldence and
severifyf clﬁttﬁés‘e |r@d$ﬁ8ﬁss blftht A8vERAR L r@l‘éf%ﬁlfg e Cmédlt)ﬁﬁ%ﬂg & g

fers from nost spindle poisons current
Cushing’s ﬁymhtbmcggefec@ms&ommmstldnsDe;qjergkgcfeane,r}wprt&&idn Enid psychiatric

BB R o AR B St R hromic

admingdpfation.eThd $bIVHBPalfy coritEblte & thg%@hﬁg &f P[a'éﬁmzers from polyvinyl
Admi ni stration for use in |ocall vanced or

chlorigePAEe)dage angt wbing andmoesiblafotker aﬂmrsmféecm expeiienced with these
agentsa(rg]tghé%gy%or Deng té}ﬁ 8B¥%ancthe drug was then approved

secon “ne-use 1 i locally advanced or
n@haaltahat@velﬂitilg Sdfﬁiullatm| Havinghigleanass s¢INSGohtiliZad with

Al
SRS N e T
requirGERhIRAL Bfﬁdﬁig Lﬁécﬁﬂ:ﬁ&' t@ta}bﬂnfl wltupﬁ %@fe@@r@ gltgﬁ; the properties of

patients wt resectabl e, ['oca vance
paclitaxel. dirakamplepm-phasd 1 arddl klihivadriala m&ralbthﬁﬁL@unmpaclhm

not preyiously received chenofhera for th
solverfeabateLioiciyeS stsgyno fﬂ?@?&%@(ﬁflﬁamp%emt sesf adthe drug

was inBised BV Sty 30'BSn @B YR et Qhe phEnlat Q8ATRYrofife JTakis 85
wi t h andr ogen-i ndependent ‘(hof mone-refractory)

appearigtabe linsae ipthe phased triak difering ircan ttaqhtloml pwl)@fﬁREKlmm exhibits

wit h _doxor |C|n am de
nonlink} SFRATHCRHSR, oh by PPttt et SRR I Stabre
suspeﬂsfcﬁaa[hlliaﬁﬁn-ﬁf)ur[l@zrplﬁﬂh(& iMfotatdRer ABfans mwbﬁdﬂ@ng, IL),
breast cancer AXOTERE(T) continues to be tested in

Januar@quOﬁﬁCm trials for various stages of many types of

fcal *&(@mkﬂ%w 8¢ ete[?géfls%g%r Hggo%lfelsﬂg gée%%t hat acts by

C et axe
disrupting the microtubular network in cells that is essentlal for mitotic and interphase

cellular functions. Docetaxel binds to free tubulin and promotes the assembly of tubulin into
stable microtubules while simultaneously inhibiting their disassembly. This leads to the
production of microtubule bundles without normal function and to the stabilization of

microtubules, which results in the inhibition of mitosis in cells. Docetaxel’s binding to
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113 L, respectively. Docetaxel (TAXOTERE®) is rapidly and extensively distributed

following intravenous (IV) administration. In vitro studies show that it is approximately 94%

bound to plasma proteins, primarily to albumin, a;-acid glycoproteins, and lipoproteins.
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There is currently a need for docetaxel formulations that have enhanced solubility
characteristics which, in turn, provide enhanced bioavailability and reduced toxicity upon
administration to a patient. The present invention satisfies these needs by providing methods
and compositions comprising nanoparticulate formulations of docetaxel and analogues
thereof. Such formulations include, but are not limited to, injectable nanoparticulate

docetaxel or analogues thereof formulations.
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gggg@]gg(@peg,of the invention is directed to nanoparticulate compositions

comprising docetaxel or an analogue thereof having improved pharmacokinetic profiles as
compared to conventional docetaxel formulations, such as TAXOTERE?®.

Another embodiment of the invention is directed to nanoparticulate compositions
comprising docetaxel or an analogue thereof and further comprising one or more non-
docetaxel or non-docetaxel analogue active agents known in the art as being useful in treating

cancer or commonly used in conjunction with a taxoid.
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Figure 1. Light micrograph using phase optics at 100X of unmilled docetaxel

(anhydrous) (Camida Ltd.).

A-

Figure 2. Light micrograph using phase optics at 100X of an aqueous nanoparticulate
dispersion of 5% (w/w) docetaxel (Camidta Ltd.), combined with 1.25% (w/w)
polyvinylpyrrolidone (PVP) K17 and 0.25% (w/w) sodium deoxycholate.

Figure 3. Light micrograph using phase optics at 100X of an aqueous nanoparticulate
dispersion of 5% (w/w) anhydrous docetaxel (Camida Ltd.), combined with 1.25% (w/w)
Tween® 80 and 0.1% (w/w) lecithin.”
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Ltd.), conbined with 0.25% (W w) hydroxypropyl net hyl
woebdotvose (HPMC) and 0.01% (w w) di octyl sul f oBATAISE@EB06535

(DOSS). Figure 7. Light mcrograph using phase optics

at 100X of an aqueous nanoparticul ate di spersion of 1%

(W' w) anhydr ous docetaxel (Camda Ltd.), conbined with

i g“r%“c??g&é efot %E&rﬁ%}sg@cg; Rt ofin ariss nagopesticulate
dlspefs[dnm@@(ﬁ/v@%%ﬁ§&6ﬁi dd e i@ akdigh MgﬁFb&ﬂﬁlﬁe@ with! 195% (w/w)

m crograph using phase optics at an aqueous
polyvirgthnpelidone (PR K2 96555 ()ch)fw@%n(dwbwychoaathmd@o% (wiw)
dcx&ggcetaxel (Camda Ltd.), conmbined with 1.25% (w w)

pol yvi nyl pyrrolidone (PVP) Kl 2 and 0.25% (ww) sodi um
deoxychol ate (NaDeoxychol ate). Figure 10. Light
Figurebcr ogLagiit misfopgapbhaie hatd gsicatt l(mXoDin emupartlculate

dispeTBRgl 1Y OO dEFIELTGA W horh ml/zscxxavet%%% (whw)
M e AN e e M A

m crograph using phase optics at 100X of an aqueous
Figurgénoparighs mﬂual:ograjxhspmgaamsﬁ qftic5 2t mmmf 41y dqupdusatagoparticulate

e NIRRT T

hydrosteppoplaniatl @elabsk ﬁm@cmm) 0. d%%ﬁ@%@)l(l&l?%ﬁb&%cm'ate@{m%)
(0]

m crograph using phase optics at an aqueous
nanoparticul ate di sper Si on of 5%1(vv/vv) trihydrate
Figurgidc et akéght meigragemph ustng)phascomtich abl W% of an Reeysgappparticulate

dlspergl’éﬁ%'f 16/ /%8 nt }é&rfg éﬁ‘i aﬁ(L:le@ahﬁ'&ath gngon%&l{%é %tﬂl)o 25% (wiw)

extrose. crograph using
Pluromp‘?ﬂ?cty at 1OOX of an aqueous nanoparticul ate
di spersion of 5% (vv/vv) trihydrate docetaxel (Cam da

Figurg v " LG0T CHPEribh g4 s ies el q0scat inprlg sityite docetaxcl

(Camldagh§.)m crograph using phase optics at | COX of an

aqueous nanoparticul ate di spersion of 5% (w w)

trihydrate docetaxel (Cam da Ltd. E,, conbined with
Figurg 92504 Lightjmimpephysinghaseomicept of amaquePys)naseprrtieylate

dlSpel‘g @f%@ot\%{\g &lﬁﬁrcg&'tre %lo&escaxelr zﬂ}udg]L(E& ?%oﬁ‘l%theﬂsvluﬂgl Eg‘%s(%v/w)

CS a an ag er S nanopa

polyvdiyﬂmen’o&ﬂom @v D%Kzl\dnﬁ)o 25% mwdﬁ)‘:ﬁodndlo dedxaxskblate @aDdaxycholate).
Ltd.), conbined with 1.25% (w w)

Figure 10. Light micrograph using phase optics at 100X of an aqueous nanoparticulate
dispersion of 5% (w/w) trihydrate docetaxel (Camida Ltd.), combined with 1.25% (w/w)
polyvinylpyrrolidone (PVP) K17, 0.25% (w/w) sodium deoxycholate, and 20% (w/w)

dextrose.

Figure 11. Light micrograph using phase optics at 100X of an aqueous nanoparticulate
dispersion of 5% (w/w) trihydrate docetaxel (Camida Ltd.), combined with 1.25% (w/w)
polyvinylpyrrolidone (PVP) K17, 0.25% (w/w) sodium deoxycholate, and 20% (w/w)

dextrose.

13



Pluronic (r) F108, 0.1% (ww) sodi um deoxychol ate, and

10% (W w) dextrose (wWw). Figure 16. Light m crograph
wagiesgopisase optics at 100X of an aqueous PCT/US2006/006535

nanoparticul ate di spersion of 5% (ww) docetaxel,

conbined with 1.25% (w w) Pl asdone (r) S630 and 0. 05%

(ww) dioctylsul fosuccinate (DOSS). Figure 17. Light

. m.crograph usin hase tics, at 10 f an aqueous .
Figuf {fop ity PROMEIE IS PRIAIBH GMticadt {UPwp! HbBieasohnoparticulate
iSRG M PN SR 1255 o

Tweemép&@,dg]r%pfw/méih%’f@ham&%t(%w) daxtv&©OX of an aqueous
nanoparti cul ate di spersion of 5% (ww anhydrous

. eta i.ned with 1% (w wrin and 0.5% .
Figw 7o) “ Lo R RERS i nhe’ Sl AL A0 R iigpapguiate
dispetstonngf 39b @sAv)aihydistedocttekX (CAmAA IadYeRUbined with 1.25% (w/w)

ngnoparticul ate di spersion of 5% (ww) trihydrate
Tweepo &8t b6 (Wwhlesithiagand 2050 (opvdexiross bumi n and 0. 5%
(ww) sodi um deoxychol at e. DETAI LED DESCRI PTI ON OF THE

. ENT! _ i . . . , )
Figur R o T s oM Bthe Lifs: OHRS L RN O S b Bt Bpariculate
dispewsital dfPe (Wivdrtabydrate dlonetted (Samidarfué., g bt dusithn d. 26 Ye(w/w)

- tr o _conventional formulations of
TG BB PR T ) Sem RaBpH e U at o
conmpositions surprisingly and unexpectedly do not
Figuré @§lUi I €ighienibrogtdphiRihgqfhaROdpte BPEO0X 6f artidhes& ndnBparticulate

Lo ncrease the solubility of the, drug. It was surprising
dispestparolipgm o airikydrate doedsmrd C anislad tdd, combanegiwith 625% (wW/w)
al:} I e ' ey] I
R A )
docetaxel has a significantly different structure than
Figur¢ d6ol . Lightsnidiogfapheninggthasecdptice at BXX dfan ayudonsadaaspdrticulate

e b0 SRR 38 YA 83 B S 05

(w/w)'@é&ﬂﬁhﬁéﬁu%&lﬁﬂe‘(ﬁ@@h). G ven the different structures
of the two compounds; it was unexpected that a surface

., stabilizer adsorbed to or associated with the surface
Figurgy1 7.doc dight ariciograph vaing rbgseeontice peli0Xcolldncaqveeusarsdpartigulate

isp S M9 SRR Bl PEAORBL G AT B30
dioctyisulfosastimld @0$S)e aver age

Figure 18. Light micrograph using phase optics at 100X of an aqueous nanoparticulate
dispersion of 5% (w/w) anhydrous docetaxel, combined with 1% (w/w) albumin and 0.5%

(w/w) sodium deoxycholate.

Figure 19. Light micrograph using phase optics at 100X of an aqueous nanoparticulate
dispersion of 5% (w/w) trihydrate docetaxel, combined with 1% (w/w) albumin and 0.5%

(w/w) sodium deoxycholate.
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particle size of |ess than about 2000 nm and at | east
one surface stabilizer. In one enbodi nent, described
WwO20@r9i8p ect abl e conposition conprising PCT/US2006/006535
nanoparti cul ate docetaxel or anal ogue thereof with a
povi done pol ymer having a nol ecul ar wei ght of |ess
t han about 40,000 daltons as a surface stabilizer. In
anot her eﬁﬁgﬂgg t the nanooartlculate docetaxel or
anal ogue DINCRIEION OF LTHE IN) {82
of between about 6 to about 7. In hunan therapy, it is
A. | RRAt to provide a dosage formthat delivers the
required therapeutic anpunt of the active ingredient
i Aheiinvsntiomi diteatedrte notepesitidns cavipriviag Iarrgnephrmnﬂate docetaxel or

i.d t
enaloiSRYE A ot B fof AR s FRuSRERG e B hiast 0 cabvaptipnal
formulations af dguetaxeher 0O TEREMYItBE haRdpaitidalatesdhipobifiohd bfiprisingly and

need. Two exanpl es of nanoparticul ate docetaxel or
unexp&ﬁfsfﬂdgi?enqt W@Gﬁh%@éléﬂg@nfoé paiyserbate o eihapelde ansirease the solubility
oftherEﬁ‘ particul ate dosage formand a coated

noparticul ate dosage form such as a solid
d ﬂs\pmmrm[sn[g that hangparticiladel cechposifisnd &f doabtukel oy An&logues thereof
har cal ly accept abl e, dosage form can be

could be nj4 ESVh &ﬂi@' §§§ BaqRREHcule ¢HBPQSHIAES O Eﬁ?foh’é@retiéade
docetaﬁgrepHésdeﬁﬁgﬁlﬁcétﬁfyrﬁiff@fehpﬂﬁmﬂﬂé &an 82401 Lirhis th‘fééﬁtesh%cﬁfe results in

rel ease profilés upon admnistration to a patien
docetaml:hmw@ Slgﬁlﬁcaaﬂoastmngsﬂr aivityresl cahparedicetasal. (Mﬁ)eover docetaxel

a.co d.tre fornmul atjon
acts Vi IR} Genish? h Vel Gl RSBt s oo o
comp&iideabivas hdpefied tRda seBR stiHilORE sdsbVieded Bpﬂs‘%@cﬁteﬂ%th the
per. week/ nonth), and a conbi nation of both IR and

surface 9f dpeesaxebaran Fadegys thegrficonldsuesessily siahibias the Qﬁmpouﬁd ata
nanoptctﬂﬁu lJpvention can require only one dose per day (or

dose per suitable tinme period, such as weekly or
rrfF hé bompositersivodnsising doostase] pE @Nal@ighetth@e@ﬁ[a@é lah $ffétive average
enhanc d patl nt conveni ence and conpliance. The

partiofsigiies BHt 30 Insyandpideast ormpirigye sfabilizetn dn ope
embociﬂ%feﬂt '&@%ﬂ@@d gsCﬁQB?k‘alﬁ%?cgrﬂﬁsﬁoﬁ @{)1 D Bliding E?H%%S%tg:gga]tee docetaxel or

i ncl ading, b use~o
analogusrthercefi witing povidbheisilpmechavingd metechilar mei@t bﬁl&ss than] dbout

40 OO(ggﬂgoB%%?:aléﬁqf%? n @gllglé:fe g@gq%ro | a%g%%&g b 3é]8 art1cu1ate yocetaxel
or anaid@h%@édtﬁiﬁﬁrr@icehﬁ@l foRtof ha®¥ BH &%W@&h‘a@ﬂ@d 6 {ooefb%t 7.

of docetaxel (e.g., non-nanoparticulate or solubilized
dbshugears bewpy, i wampaganmo(mm(a Josagmfoirmdbat deliverathe required

sl SRR 08Dy B b
bloavﬁlabke ifld@api afd beikted nlaho@y aibugliebéribéd hefein h@WaFous

t her apeuti c dosages due to enhanced bi oavai l ability;
nanopguticula %&p@@’@xel or analogue thereof formulations that satisfy this need.” Two

examples of nanoparticulate docetaxel or analogue thereof dosage forms are an injectable

nanoparticulate dosage form and a coated nanoparticulate dosage form, such as a solid
dispersion or a liquid filled capsule, although any pharmaceutically acceptable dosage form
can be utilized.

The dosage forms of the invention may be provided in formulations which exhibit a

variety of release profiles upon administration to a patient including, for example, an
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ri sk of unwanted side effects; (6) enhanced patient
conveni ence and conpliance; (7) higher dosages
weoaswsiloiBow t hout adverse side effects; and (8PCmmIS2006/006535
effective cancer treatnent. A further advantage of the
i nj ectabl e nanoparticul ate docet axel or anal ogue
thereof fornmul ations of the invention over
. conventi o forns, of injectable d
immeghy Fiodoke % formulatica, %P?rmqilsfl r%?assﬁﬁﬁh%rﬂw@awpéh%@léows once
per dﬁ%&ﬁﬁﬁfsgﬁﬁﬁh g)‘i' oftfeh QlEIPa!blet Bk P&‘icﬁ?%?cht eﬁ%n%?/hglkeé/ltﬁr@:é’ tifks per
dr ug. present 1 nvention also inc
khmmlp)aamd @ucbmbmammeﬁ totle IR end ﬁﬁafbnguletwﬂse Beofuse CR forms of the
PE :g ons toget her mnthlone $ &Hﬂﬁn-to§ic ttabl
compRIBRAhF EPHgERa0dhaula et fise FoT Ga GF an doseper suable
time fd@iﬂ)’dcélﬂﬁ as GREkIS O kﬁkﬂtﬁdy} @ﬁ&f d&é’%et r@s pfodide tBE Benel¥Eof enhanced
conpositions can be fornul ated for parentera
patientgpryanicsge prd gomplignee.aVbhmgehanisa ¢%¢m§©ﬂ¢chreleats¢ employed in the
i 0
CR fi} OGRS s AR Tl il PR hCh ¥t e of
erodabldoshedlatiors| diffilsivhscoatrolddofoshulations; ahd oéﬂiﬁtfoany-‘ébﬁﬂiélﬁid,
intraperitoneal, or topical admnistration, and the
formylpigqus. B, Defi nitions The present invention is
f, .
SRR e BB it L oot ol of e
inventief be&rtcpmermwaalafgﬂnq)aﬁdoceﬂaeels(e 26 noﬁ-nlaeqmrmdmﬂaene abmitbilized

o Wi P ST SATERN L Lo SO0,
solub8itE&2) Mre\éﬁédgﬁbavaﬂﬁbﬂ@s %3)t sﬁﬁ'ﬂe@&&‘dge m%liyﬁue% %Hhanced

measured by, for exanple,” sedinmentation field
bloavmlaénlﬂtb/oﬂziﬂcbw theraprudin dosagee e ﬁocthstp:@dt’oms'@l&q@htyl (5@ i¢duced

risk OE ﬁ%gn%%d sﬁ?ﬁ 8@']%&% f(gﬁm %ge %131@ cgp?e%:i%gte B@i 85%& ag}c% ﬁ? higher
dosagegpeudible Withbutk@verse sids tffeds;yd P monReRttivs dinbé tieatment. A
skill in the art and will vary to sone extent on the

furthez gdyasfageiof theniniagtable nagoparteulate fdogetayed oaﬁ@lfeg@gh@wﬁ ﬁf?@nulatlons
of the 1ﬁ{;JHﬁ oG hr %@eﬁ{f&aﬁffoﬁﬂg of ﬁg& S vé;b%c%&e | S use%ﬁb} slthe

e art given t conte
elimitiedion wf themeked toresera polydopband onSethe[noﬂr’tcruumreiQP/ﬁlefsolhbﬁlty of the drug.
ticular. term hereln t abl e

afrhﬁa?aqssgdemﬁl@%@? laév&saago te 30Caiel pLaaeus thereof
compbélﬂbﬁsecggétﬁeram@?&?é &BbreHonabat ?H&k@oﬁ)?ﬁ E}Qgca:@% eJGIeQ: 1e9§

nore of the follow ng paraneters t axe
adjuvants| os yekicleh.aodlottivsly teffertaddo do caraersaie @om@b!;lyons can be
rat.e, due to.inter

formu{ly8F Rl i BRE B e B et S PR f Sfhcutagqus), orel

administrapioh ih SA1R1, Sit@id, OWARkosol Fm, (2dindlheasBINYeetdt dculil [ 18641 YpSwders,
of the docetaxel or anal ogue thereof particles is no
ointmgnts of dgpps), buccal, intracisternal, intraperitoneal, or topical administration, and the

like.
B. Definitions

The present invention is described herein using several definitions, as set forth below
and throughout the application.

The term “effective average particle size of less than about 2000 nm,” as used herein
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over time, such as by conversion from an anor phous

phase to a crystalline phase; (3) the docetaxel or
wanedepgumsot her eof particles are chem cally staBC®US2006/006535

and/ or (4) where the docetaxel or anal ogue thereof has

not been subject to a heating step at or above the

mel ting point of the docetaxel or anal ogue thereof in

t he pr.eparati of the nanoparticles_of the invention.
meank 1t RUFRT 56,70 Bt do5mRol G3Ank gy Poare0baTTIPahaYaA size, by weigh,
of les@fHah 4Bo@ID0D nhY, wieh Mea%gkd 8y, BP&LAHE sE&lﬁfeﬁ%ftloﬁtfﬁH flow

mean an active agent such as docetaxel or ana ogue
fractlQrta@pemhotm%wlatwn§p¢qnms¢opzfeHgldrscmmg, disls cantrifugation, and other

effective era article size of greater than about

tec ﬁ% Kﬁﬁ%ﬁé&?k@ﬁPé?e ctive agents as defined
heysaised he, eaboatf Witk bevlﬁld@i«s@croags/ ﬁb@s’ofnb ot 6rdsnaz e slgn ih @feSart and
than about 2000 nm The phr ase poorﬁqlvvater sol ubl e

will varyifgsomgexigaben Hecentsxt lélfVéhl@.h ttes @ﬁedg Prtarhuses oéthe term which
s s QAP oo 498 By OS50 A0 B0BR g0, T 5

“about’hwril mbantp t pstgsﬁ of minks 10%6@1’? thepﬁtlﬁulaﬁ hﬁnph rase
thera Eut;cally effect|v§ anount " neans t he dr

FE pr Poblaedoetrelpraplogue BB ReBIckaaptes, but is not
hmlteﬁefé Q‘&Bé&aﬁe‘? br mqééﬁett e With b (ﬁqmn@'oz 'ﬂge;i%gobvﬁlg%arameters

ficant nunber subj ects I n nee
1) th@ d@@ltmhtn: anatogiis t@mﬂf@aﬁm dohat appredighln fleatilatalor ygglomerate
m nistered t

due Rl AR EPosr SiEer dgpicRofliditees T er o fize over

time; &4)WAY fhyRRabBéthRalrk WEtHeob &R loP Andl&&ue thereof particles is not altered
condi ti ons/ di seases descri bed herein, even though such

over tifag sheh psbyreaveriondrae an amearhape nhase 40 p yryéf-aﬂler@tp ge; (3) the
docetm Hféna?c?/gg% I?l?e?@oquais‘c é&i aré ¢ etn%g 13% si,tasblg heg}og t(ﬂ \ghe&? the docetaxel

ds e HEY &AM

or anai@deeher%‘lﬂ jibls] nbﬁbdéh&ﬁ'ayebt&b lazegtinysté & dpabseNBe ntiting point of the
cret partlcles pel l ets, beads orﬁ&wanules

docetw espeiague deseofiip &erprgpaz@twnsqfab@n%wp IoR of Bgyinversiin.
t gy rﬂ?‘“c() h&ll’” #lfon- ﬁa?mgéﬁigullafe" %b%&ﬁ%%ﬁﬁ?lz%ocetaxel or

plur Ity o screte, or aygregat ed,
analoge theresf shiaH ackmp agraafm:‘. ggengsuch astdocetakdler andlogue thereof, which is

solub g €S Thgh i o/EExE averder mrRIE i of Replor Rspdbpua g .

Nanoﬁd?ﬁ‘c&@t@ﬁ@t%et 4g@hts A€ AOfisHANRrdiR hittead fYRALE Q%rﬁ’% ﬁ’artlcle size of less
coat | or coating material or used in any o

than abowit nigeans rel ease which is not imedi ate reI ease

R R G N R ——
solubidiigy} ﬂlywatalsoﬂlés% dhredtRun30 ﬁfgﬁﬁﬁ 1ds9 tHah @ beutr 28 th §/Mn19fess thAR about 10
mg/mE %tr \ll\e{,esse ‘?han about 1 mg/ml.

As used herein, the phrase “therapeutically effective amount” means the drug dosage

that provides the specific pharmacological response for which the drug is administered in a
significant number of subjects in need of such treatment. It is emphasized that a
therapeutically effective amount of a drug that is administered to a particular subject in a
particular instance will not always be effective in treating the conditions/diseases described

herein, even though such dosage is deemed to be a therapeutically effective amount by those
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adm ni stration of the conposition and the rel ease of
docet axel or anal ogue thereof froma particul ar
woanpoaersd. The term"lag tinme" as used herei NPCEfUS2®6/006535

to the tinme between delivery of active ingredient from

one conponent and the subsequent delivery of the

docet axel or anal ogue thereof from another conponent.

.C.. Features of the Nanoparticul ate Docet axe
Ofﬂﬂﬁgﬂﬂﬁﬁﬁ?ions There are a nunber of enhanced

Pk ABEL R G flie CRALEERGEINTEFetStof stdtD 6f Hl@ﬂ&%ﬁi&h St Rterized

docet axel' or anal ogue thereof conpositions of the
by the presemce ofdisdretel pacticiess pelleBi, beadzior glrnules yrréspective of their size, shape

e di t .of the.inventiqgn, t nanoparticul ate .
or o R el R s Rt SR a Bt o disorte, or
aggregdted, QaaRIesPpEIRYAbERR] srhhlePbr thii@urs MBedaREspREtI & (RGP Bize,
docet axel or anal ogue thereof, and require smaller
Shﬂmdﬁ§%§P@§°€bnpared to prior conventional docetaxel
f thi . ticulate .
S8 AR s IRTERGE Ly IR o
the inV@s®ndr agodtingodt @hting Meatesiahdr hdin@msalthgi coalexembatirelease

. ,aob ved with t] [ m talli
LN ML S N

releasd NBI&IRfyRd rdiBlRe N@NOpar ti cul ate docet axel or anal ogue
thereof "dosage form has an increased bioavailability

adhe tarpaitiont daday"re usahhereinirefieed to thedwetigsofithe hetween
. docet ax dosage. f or . The Phar nmacoki netic Profil
admirf i R r bR b Bien e GRorREN o giilsate et fgom a

partictiaf eshpshey) the Fed or Fasted State of the Subject
I ngesting the Conpositions |In another enbodi nent of

t e teimeiag ne'deswsed bewginareéern tnibp sinte) hetiveanadelivenytafiaetive

. r Ltio . Wherejn,th
nar L SRV bRk SRR DY S0 ol e proes
theredf fieheaiothes coniposethst antial |y affected by the fed or
fasted state of a subject ingesting the conposition.
Thi s msa@ tﬁ?t there is little aor no appreciable
C. gfeptureseidhe Nangparficlate Docgtaxgh GomppsiieBed or t he

rate of drug absorption when the nanoparticul ate

doagleaxeh n@hb& i ABMRd Bﬁ&rﬁﬁﬁol%?ﬁ@%a?dc@é@ﬁti@sr & the
admi nistered in the fed versus The fasted state.

nanopagiselaiq docgfaxel eicwalgeud thereofihdropositidystodthe iavéntion.
elimnates the effect of food include an i ncrease in

sijepinaggﬁgghsﬁaﬁhblngreby i ncreasi ng subj ect

conpl i ancCe, e subject does

In one embodiment of the invention, the nanoparticulate docetaxel or analogue thereof
formulations exhibit increased bioavailability at the same dose of the same docetaxel or
analogue thereof, and require smaller doses as compared to prior conventional docetaxel
formulations, such as TAXOTERE®.

A nanoparticulate docetaxel or analogue thereof dosage form requires less drug to
obtain the same pharmacological effect observed with a conventional microcrystalline
docetaxel dosage form (e.g., TAXOTERE ®). Therefore, the nanoparticulate docetaxel or
analogue thereof dosage form has an increased bioavailability as compared to the

conventional microcrystalline docetaxel dosage form.

18



not need to ensure that they are taking a dose either

wth or wiwthout food. This is significant, as with
weoaare/outsp ect conpliance with docetaxel or an BQaIUSYW6/006535

thereof, an increase in the nedical condition for

whi ch the drug is being prescribed my be observed -

i.e., the progn03|s for a cancer patient, such as a

breast per at WOr S

i r%vent. élr b Prolen ot %etaawﬁﬁagw@smeﬁ abthe
conposili¥ SOW\‘PH?Q “&E‘“éll yathed edrar Fstesitata eithe Subject
prof i | dngestmgdleCompositionst o nanmal i an subj ects. The
desi rabl e pharnacokinetic profile of the docetaxel or

anghRgHs etrﬁ’cﬁ{dﬁﬁgnt%??ﬁéqi’véﬂtﬁﬂﬁe rﬁ)fe& LA Mo} ef}ﬁkﬂg@%ocgl&el or

is not limted docet ax
analoatmﬂhotguécqmpqs@m \wdl@nmathsplyeenhawklmdw mbﬁlsrwﬂm‘ daetaxel or

BB P B OO A 0L 514258 0 8 nesing

the cohgettre Thiheasahdt@Reré 8 18tle o AoEHTEEFABIS Hifference in the quantlty of
m ni stered at the sanme dosage; ‘and/or (2) an AUC fo

drug %@@@éﬁérhedﬁteaﬁ srushsoxtiien sden theranoparsenlalg donetaxad or analogue
therecﬁ'laz | On[ﬁ@hét?ﬁd%' Eireggcg vé&g%@%%%ﬁe& s'&a&: for a

n@enam@ pﬁatdbsagle dbien dhhiodit ﬁhﬂhntfaﬂﬁrréﬁhﬁﬁatmhé effeet.of food include an
adm ni stered at the_ sanme dosage; and/or

RE(r)),
mcrea(ﬂ%}n %ﬁ?@&orfvamea% ERexsRs) Ingreasipgpuifs comBHaNGE, as\thr fbject does
not n&ﬁ%@&%‘ﬁré fhat A8y Q}e"ﬁﬁﬁ fdlo Gy Wlﬂh%ﬁ wcif:#&h #de PulsqWidbificant,

adm ni strati on, ess
as withgonasubpet C@mpluatce vdﬂnchicatmd:l ot @n andlaguecthereof, gn increase in the

RE |ste ed at the sane, dasa The
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nanopart1cu1ate docetaxel formulation (e.g., TAXOTERE®), administered at the same dosage.

r—rcb_

The desirable pharmacokinetic profile, as used herein, is the pharmacokinetic profile
measured after the initial dose of docetaxel or analogue thereof.

In one embodiment, a preferred docetaxel or analogue thereof composition exhibits in
comparative pharmacokinetic testing with a non-nanoparticulate docetaxel formulation (e.g.,

TAXOTERE®), administered at the same dosage, a Trax not greater than about 90%, not
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3. Bioequivalency of the Docetaxel Compositions of the Invention
When Administered in the Fed Versus the Fasted State

The invention also encompasses a composition comprising a nanoparticulate
docetaxel or analogue thereof in which administration of the composition to a subject in a
fasted state is bioequivalent to administration of the composition to a subject in a fed state.
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¢ docetaxel or analogue thereof compositions of the invention preferably have a
dissolution profile in which within about 5 minutes at least about 20% of the docetaxel or
analogue thereof composition is dissolved. In other embodiments of the invention, at least
about 30% or at least about 40% of the docetaxel or analogue thereof composition is
dissolved within about 5 minutes. In yet other embodiments of the invention, preferably at

least about 40%, at least about 50%, at least about 60%, at least about 70%, or at least about
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formation of such agglomerated particles, the bioavailability of the dosage form may fall.
Moreover, the nanoparticulate taxoid compositions of the invention, including

compositions comprising a nanoparticulate docetaxel or analogue thereof exhibit dramatic

redispersion of the nanoparticulate docetaxel or analogue thereof particles upon

administration to a mammal, such as a human or animal, as demonstrated by
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o) 0 0 001 to about 0.1 M and
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the SP?%@% chezy tcoete@t MABrerdingly; apsoprigtiopkl apd pniguseanethoyalues can be

h f
obtaing® ﬁﬁ@‘és?ﬂ"‘feé@‘%f%%%ﬁ?g A et el ol s o br
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and/or 0.1 M NaCl, are most representative of fasted human physiological conditions, owing
to the pH and ionic strength conditions of the proximal gastrointestinal tract.

Electrolyte concentrations of 0.001 N HCI, 0.01 N HCI, and 0.1 N HCI correspond to
pH 3, pH 2, and pH 1, respectively. Thus, a 0.01 N HCI solution simulates typical acidic

conditions found in the stomach. A solution of 0.1 M NaCl provides a reasonable

23



sinmulate fed conditions within the human G tract.
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Compegitigafn§ pinpriting @ Syrergistic Combination of a Polymeric Surface Stabilizer and

Dioctyl Sodium Sulfosuccinate.”
6. Docetaxel Compositions Used in Conjunction with Other Active Agents

The nanoparticulate docetaxel or analogue thereof compositions of the invention can
additionally comprise one or more compounds useful in cancer treatment, and in particular,

breast and/or lung cancer treatment. The compositions of the invention can be co-formulated
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sequentially adm nistered in conjunction with such
active agents. Exanples of drugs that can be
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. TLK286 X- 4 ZDl 839, epirybicin, tanoxifen,

inoludo bR AP DRI Py FRlse et baT o PR BT HE Y BFRL fgtmethasone,

COX2rihiB1t66 Maniq@edaf yMUEcksR8, cigplatal! dbRstubiet, BeRbMdsPhamide, steroids
ZD6474, gentitabine, ifosfam de, capecitabine, )

such gs|pggdsybione @adl other histamingyblosking digs, cyshphpsphamide ¢yclpsporine,

] | I lon vi des 0si.tions
tressa R85 1AM E, WSS BORUPASSHOGMRIT b bgRab, Tk 286,
MDXt(1€9; EDfl 8% rebirabiesn, amtbxafen) easdizgnsh, Slgbaae, Whabibdine etuximab,
.. .The surface stabilizers are preferably adsorbed onto
Irinotegan LSHARUSINCs XiFyIch FIbaplptin LD 4+ graicdigbine aifestargide,
: g e B r . qtabilizers useful
capee erié(?%}éggﬁ lﬁg{)ﬁgﬂg‘%ﬁ%@ils%@ghﬁa ]%\)Aa%.ﬁmtﬁ he docet axel or
anal ogue thereof particles or itself. Preferably,
i ndi vi dual nol ecul es of the surface stabilizer are
D eg:senti atl.l free of internolecular cross-linkages. In
© anStHEP Y 0di ment, the conpositions of the present
i nvention can conprise two or nore surface
s Tabiinviea @615 proViies po@pevifiors e aipiisdE ndhSrtidigdte d6Setaxel or

nanoparticul ate docetaxel or anal ogue thereof .
analogusiBerspk asheles gikatheast oper mrigprestabilizesy dhashcfacstabilizers are

prefer %sct'd B 8&}) oy a?szSﬁf%H%ml}ethg @ﬁlgéc%rosf’theaﬂicgﬁatosr’an%gue thereof
vehicles, collectively referred to as carfiers.
particlesnfudadei statslizanudeful hereinll @h@dhemicafig reiet eithlthe docetaxel or

L EERLESS ol KBRS 5 s
are es@ntidBy 88O bf fnfdrMoldtank %ks-liﬂl@a)%@é.bhf aﬁl%lﬁék emB6&ifht, thocal

(p(_) ers, ointnents or dr ops), uccal, 1 ntraci sternal,
compgsifioresd ithet prageal inventicno@incampsisaiwo et metei surfacastiabitipas.

like. In.certain enbodi pents of .t i,nventjon, 1he

e b GNP o SRR Setordich i RSB Gfinalobte tereot
compdsitidhsltedetigsvied éhel dt nddte nBh-eSli@PhRid10Fi0AIBf acReHARE @8kriers,

. oral form 1. Docetaxel As used herein, the term
adjuvandp e velieles, coHeqtivebistetatnst o 8s eatiersallhe comppsitions cande
' [ n, rphQus phase, a

rorm S0 B pAREALALL 05, A8 B0 0 AIBARY B LRy, o
adminidteetion & $cbiel; Hodid, araisakfolmpvagiinl aasdlogdRl, tddelagAbcalipowders,

.. be p ent_either in the form of . . )
ointments or drops), buccal, intracisternal, intraperitoneal, or topical administration, and the

like. In certain embodiments of the invention, the nanoparticulate docetaxel or analogue

thereof formulations are in an injectable form or a coated oral form.
1. Docetaxel
As used herein, the term “docetaxel” includes analogs and salts thereof, and can be in
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one substantially optically pure enantioner or as a
m xture, racem c or otherw se, of enantioners.
wénedepgumss of docet axel described and enconpasBew/usy06/006535
the invention include, but are not limted to, (1)
docet axel anal ogues conpri sing cycl ohexyl groups
inst ead of phenyl groups at the CG3'" and/or C2

a crys@ rl%:o gq“%}qzlgltol lﬂuélf? %F@%ﬁ@tgxgglhnﬁphase a semi-amorphous phase,

nﬁiat%i‘@dﬁb!f%@)ﬁ f
ora - dephenyl - g&s{/)%l(gllh?xﬁm?u % F]lleei?h%%yogec%gseetn gg:(% o %rhthler%nn of

one s1d:1staatlally osically paiesnanttbrs¢rron @t ameEx e, irademic or otherwise, of
enantxelatlonshlps of new antitunor taxoids. Effects of
? Fohexyl substitution at the C 3" and/or C 2 of

t AHAloRLEs ¢ideehr esoribed and/BitbortpatI®Y byt ﬁl@knt?(ﬁpi?lclﬁde but are

(1994)); (2) docetaxel anal ogues | acki ng phenyl or an
not liggiteshigt i ¢ group at C— or G2 position, such as

¢)) do%@t %&; ﬁGéLlrleg) 811%% g'&?él%k%&? g}o@é? dlg?egg Cog hen groups at the C-3’

and/on@dl limglmmée posntldl)msd sl([j@ amSI’F}EIEMyl a’msﬂclohexyldocetaxel 2-

or obenzoyl anji do apal o ues Fang ., Bioorg,
(hexa%%dﬁf’é?ﬁd»@é‘fit -dgpheny)-3'cy daboe! 1, @ﬁiydzoasloca@éek(éﬁgna etal,
“Synttﬁ&ﬂ a‘?ﬂléﬁ%cﬂu?é: &tﬁfgty raﬁtl%ﬁ&@ o3 nﬁfv hnf taRORS ?ﬁ?é’cg gf

he 4al pha-acet oxy group, I's | nportant
cyclolisixy] n@psmatlolaa‘t theiG-¥ ,andloc K- Aef ﬁﬁ@t@b&(ﬂbcﬂa@b)c’éf el Chem.,

ich can be synthesized from
37(16?8&55?%@@%‘}? accatl nlll or taxine B and isotaxine B,
2) dod&&;@dl |aﬁﬁd%1h6§, IARAEKHIRNSE ordtn: arom ARTEOUH Ef@f%" §r o2 #sttidddsuch as

fied taxoids: novel thia derivatives

3'-deph@®ét3amlohexylctgcgtax@nemz (h@caﬂaydr@)d@@@gelas (2001) and

) 28750 ket nlblues Bobunedt SRAGH s R Bk Hbmide,

analoglmc eiangel aRBbogU ded. Theh. uthin g’zdngtlaw% @oed)ypgues in
whi ch the 7- hydr ox group_is nodified_ to hydrophobic
4) dog?t@eﬁs anglpgues é@@ym&%@ Ryjetage E-rmgémtrpowm the 4alpha-acetoxy group,

wh1ch %fﬁ(ﬂ“fa%f ﬁﬁtb?olﬂﬁgﬁaﬂ@ﬁvn lsHaT z%r%ﬂg) ¥ dg HERE rdng guésn which can

a et al active axe ana
be symlyastzhé $iiogn HO- d&@et}ébncyatirﬂlreﬂmxmhﬁl dnddsdtiyihe deesbﬁkcﬁi in

L 7i 407-.10
Mem@%@ggusewy%om g LGS B JFread e
docetd¥el ’aJ Org0nBm., 6815) 8@58 65 @(ﬂﬁ? -a8a Dekd @0R),.03UEL 25(26):5031-4

anal ogues haV|ng a’t-butyl carbamate as the”isoserine
(2003N- acyl substituent, but differingfrom docetaxel at

group versus hydroxyl) and at the C 13
) 5(@9055{&? t[% hkage (enol

(6) 10-deoxy-10-C-morpholinoethyl docetaxel analogues, including doctaxel analogues in
which the 7-hydroxyl group is modified to hydrophobic groups (methoxy, deoxy, 6,7-olefin,
alpha-F, 7-beta-8-beta-methano, fluoromethoxy), described in limura et al., “Orally active
docetaxel analogue: synthesis of 10-deoxy-10-C-morpholinoethyl docetaxel analogues,”
Bioorg. Med. Chem. Lett., 11(3):407-10 (2001);

(7) docetaxel analogues described in Cassidy et al., Clin. Can. Res., 8:846-855 (2002), such

as analogues having a t-butyl carbamate as the isoserine N-acyl substituent, but differing
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ester versus ester); (8) docetaxel anal ogues having a
peptide side chain at C3, described in Larroque et
wal006/09Nsvel C2-C3 "N-peptide |inked macrocycl PCT/US2006/006535
taxoids. Part 1 : Synthesis and biological activities
of docet axel anal ogues with a peptide side chain at
Bi oorg. Med. Chem Lett. 15(21):4722-4726 (2005);

é%s%agafz%s%q o LR G0k Do oSS Sorv s oo

ester @RRRteae); anal ogue); ( 11) Otat axel
4- beta hydr oxy-deacetyl baccatin IIl docetaxel

®) dogﬁarmi gualpgues hpyinga@egtide fitlOclhpdmete3;|deerihed pmbarrbque et al.,

Nov3524 1 GRR8L NiEle IARRRNELold Tl Sl end il

act1v1td@0ﬁ'tdaxahxeaaﬂdlsglb@)w1th( dfgptidesie akaih a0 03!, FHES. WBYI OBem. Lett.
nkages bearing an aromatic ring at p03|t|on

15(21%7223?1@-4@9%1‘ ed between N3' and the C2-aromatic ring

(9) Xiebogshig 216! fgtk&t%gl Wedcsin 0ff BRI QEA@L{%E@”‘G

par a- vat | ves wer le to stabilize
GO))Huﬁﬁaﬂahhﬂemngbamemsﬂnﬁaxmﬁhhathﬁﬂ)neta substi t ut ed

L T A
(12) Mﬁ@mzh O-%le&fetﬂzzf' &ng;%}oé\f‘idyﬂ Bﬁgm&/agg g_ﬁgg%gq%@you ds;

cet axel ogues Wt
(13) DA&W\(?tdﬁoxsz@ta-dl@h@mQ,10sze-z¢magmmocmm aﬂﬂﬂgb)e)

t 22- menber ed nor.e)
R T b ey O A R
and tefbioicd RgVE NB Al dat CDaroiatid RBLaANR| orfHeahREU 8 Q@%Bélﬂgn The

18-, 20-, 21-, and 22- nenbered rings connectlng

para-sgbspitited deriyativey wege urable o éfeblélﬁ@momﬂ?alesa&hﬂreaﬂthe mgho- and

225
meta—sglggcgl %ﬁggmggwﬁcgespgég%%n?ﬁ i %cgf; %t¥ in Bﬁfl 1ﬂd1gc%ﬁb g
disass¢rblgrassdye (divialet al., S)yﬁt}iaas bf CQfC%NVElrﬂ{éﬁiMa@ﬁz\é%lﬁ@T axoids;

Novel{fagtes Zanfitien B Hieh dubUl ity Wb aledchbam, 1704593744

(Nov. 9@64])7) 3623- 30 (2003) ); (16) T7beta- Ogl ycosyl at ed
docét axel anal ogue (Anastasia et al., "Sem-Synthesis

(15) desfetaxal @plogues hiaaing @2dnembeard (orama’e)mgn@ conBecmmlgghe OEXIOH and
7). 10- yI at ed

Cc-3' Ng;@g{egﬁsefb(l%}h %ll()%lgegé]élgtlélﬁ Oﬁc?%‘.)gt’agélla@alé]g}é% HHS d8eePnxdt and 22-

membéda ki(ﬁ?;ﬂ EorA¥tiri}otha @EU}PKN@@I@N@i’ho&h@y &o@&edttﬂﬁ a%’gglt)pfs
the al kyl noiety (Nakayama et al. Synt hesi s an

dependept g Hiei ringasize; ohlyythe ?hm@eremnag faydidt3ecextithitet aigeificant tubulin
b1nd1n§f‘@i1%gosﬂe et %1 o‘(gygthesw of nove? macrocychc’ docetaxel analogues. Influence of
their macrocyclic ring size on tubulin activity,” J. Med. Chem., 46(17):3623-30 (2003).);

(16) 7beta-O-glycosylated docetaxel analogue (Anastasia et al., “Semi-Synthesis of an O-
glycosylated docetaxel analogue,” Bioorg. Med. Chem., 11(7):1551-6 (2003));

(17) 10-alkylated docetaxel analogues, such as a 10-alkylated docetaxel analogue having a
methoxycarbonyl group at the end of the alkyl moiety (Nakayama et al., “Synthesis and
cytotoxic activity of novel 10-alkylated docetaxel analogs,” Bioorg. Med. Chem. Lett.
8(5):427-32 (1998));

(18) 2',2'-difluoro, 3'-(2-furyl), and 3'-(2-pyrrolyl) docetaxel analogues (Uoto et al.,
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5(5):427-32 (1998)); (18) 2',2'-difluoro,
-(2-furyl), and 3" -(2-pyrrolyl) docetaxel anal ogues
wOLatemoetso al . , " Synt hesi s and structure-activit pCT/US2006/006535
rel ati onshi ps of novel 2',2'-difluoro anal ogues of
docet axel ," Chem Pharm Bull. (Tokyo), 45(11):
1793-804 (1997)); and (19) Fluorescent and

« i otinyl ated docet aégl anal ogues, such _as docet axel .
Synthesly CREerRCtaY L oqsg)psg novel 2',2'-difluoro analogues of docetaxel,

Chenz'\b)fcc?rnp'ﬁﬂloggdi}%o),zcl.@g@%&?% %%?9‘7‘)‘)}’&&1‘5‘m do- 6- capr oyl

chaininp 1’on
(19) ElMofczecamit andbietinylated dacdtadl dileflczgueé3 spch asrﬂcheta’iebanaﬂmes/that

pose S BIRACH B S 555 S50 T3B! Rostion or
(b) a Nl?(miﬂtrr@fe@,@mo@nﬂ 3%&5143?4*)@{11%6 ﬁ?@b%&?%ﬂ% r: 90 8t (cpjﬁ's' biotinyl

theS|s and bi ol ogi cal “eval ua i oorg
amidag aproybeheg) inwsitiog 4@_995')(Pub@s eax,lr,r‘ Eb@rﬁp@mﬁ.and bmtmylated
ACE, tabiljz can
GBSO S0 o PR PR AR

3(10)fl65TBB 199N of the invention. In one enbodi ment of
the invention, the docetaxel or anal ogue thereof
formulation is an injectable fornulation. Suitable

SQrfaC%uﬂa"éPS'tdlﬁgi& include, but are not limted to,

known organi ¢ and 1 norgani ¢ pharmaceuti cal excipients.
Such excipients include various polyners, |ow
mblogthinagionsvef glate than gaenwrface stabilizer capbeo dsat in, thadobetaxel or
stabllizers i

analog?u%r F]%r% ﬁ?lrrBH gglrlsfccgtﬁﬁ%mvgnu% n.one F%P&g}eﬂnggp ‘éhe 1nvent10n the

docetel begiiafpus theréofIhEnBARACk BB Mje@Ablé REduIMRAL ISRRabld surface
surface stabilizer for an injeéctable nanoparticul ate

stabiligers dnelyds, byt ara el ligited tonknawt orgenimahd inasganie pharmaceutical

of s
oy Q4 P HIE RO LS, BB R ML A
naturak pmﬂuc‘asaﬂdysmrf@ﬁﬁhﬂs OSefaceadtdbiliens 1nclude nonionic, ionic, anionic,
dr oxypropy] cel | ul ose ponV|nyIpyrroI|done sodi um

Caﬁonlu{\ap FWEsriPRCSUTiasiaRie-y nsenersahndem ol thegayention, a surface
stablh‘i@tst%ir Bn 1119&%31@%15}1 g%@ﬁ hatd 88341 or %ﬁgé@dgte hefRY o?ﬁxﬂ?a'h@n isa

| este , trag cant Stearic acl nza oni um
pOVId@rhEI mdymer. cal ci um st ear at e, glycerol nonostearate,

s g}e&%%egﬁa{télg tegﬁélgﬁﬁ |8f §}{C§ %t‘/‘g gﬁ@{lﬁ%li@% I?YIé{I %I@,Egoﬁ\(/vz )ﬁ‘&thylcellulose
(now WM Yooy UbnAs, HAERFBLIp9RENub&IBbiyvinylpyrrolidone,

yoxyet hyl ene Castor oi |l dérivatives

sodlurgéwﬁw&at@y ﬂ@ﬁ@lw&fpmwmteﬁ gelatjn, as@a:edn,éscn@nm(p@les@atldw),edextran
gum agfé)vve énbgg ?ﬂﬂ?\f t e}gaci.a F:raiq\é\gglﬁséee?zal gtgl&lfl’]gshl?ry% talcium stearate,

glyce@mﬁhﬁtﬂéﬁéﬂs, cefsstaagt Aydonoe c@bﬂl@&bgol(@mﬂmfw@mﬁ VEOXiSitan esters,
3550(r) and 934(r) (Union Carbid
polyoxyethylene alkyl ethers (e.g., macrogol ethers suc 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 Speciality
Chemicals)); polyethylene glycols (e.g., Carbowaxes 3550% and 934% (Union Carbide)),
polyoxyethylene stearates, colloidal silicon dioxide, phosphates, carboxymethylcellulose
calcium, carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose,

hypromellose phthalate, noncrystalline cellulose, magnesium aluminum silicate,
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pol yoxyet hyl ene stearates, colloidal silicon dioxide,

phosphat es, carboxynet hyl cel | ul ose cal ci um
woantsoryset hyl cel | ul ose sodi um net hyl cel | ul 0SBCT/US2006/006535

hydr oxyet hyl cel | ul ose, hypronel | ose pht hal at e,

noncrystal line cellul ose, magnesi um al um num

silicate, triethanol am ne, ponV|nyI al cohol (PVA),

tr1ethaélpf.mugﬁ epo t Al %t J? (i’l\Pﬁ%k %—é L)], gﬁge?egqlaglgt : )—\ggiertloq polymer with

ethylehy bRxRRAH fo g@é‘ @a:lsoelﬂﬁvhrdsmaiapoﬂ) Cé'uﬁé&‘?dﬁner #nd @itéh);

Pluronics (r) and are bl ock

poloxgmpis|(§.6e P!sur@lﬂlce(% 68 @i 98i whichne lplpdpwmncm oflethylene oxide

ot G BISEANS b o T AEAE) 0 IS B o0

whichci padtyafectidasl Bleck dopolyntee deenid fadm d6glichtigindaftion of propylene
| ene oxj de and et hyl ene oxide to et hyI enedi am ne

oxide @BS*AS%YW&H&&%‘[% eiylepediaiingd BASE: Wiyprdatlp, Caworption, Parsippany,

N1 SR A SO TR o X i

an allqybduyl pélpetherswl hoata(RolfrRahdHang); Eleaisstas Fr1d 0@s vaichHs 4 mixture of
ch |s m xt sucr,ose s arate

sucrog&iqa%pg%a %LlCé%S[e ea(r@: @dp&,rec )), p- 1sonony enoxypoly-(%lymdol), also

knowﬁ) ad OARIOGRGeNeMYRA Y0-GI( @ﬁh@ﬂeﬁmsaﬂ %@anlff'd%l?s(}rodestas SL-40%®

Ain-10G (r) or Surfactant 10-Gr) (OHn Chém

(Crodstlaed;cnd SATOHCO; wiinbtin €168L7IBG (D )N(EBIeC Hi@HQE). 0¥, 0H),

(Eastr%%nglgé%%c%h | S6&@%@%&%ﬁ%y&%glumpﬁaﬂo51de n-decyl

(-D-m@ReRRadsidy; ARtobYdyY kilﬁgmc@@raﬂb'sﬂi%cﬁ-ldodecyl (-D-maltoside; heptanoyl-

%yD—glucopyranOS|de - decy &%é D- nal t opyr anosi de;
N-methylgderagijde; n- ld&@q@ﬁwgn e; @J@p@@éé ~thioglucoside; n-hexyl (-D-

gluco;?x %edg?dyf ?ﬁa%_gé ﬁ?ﬁ%@ %dggmg!{enﬁ-tn%%z g{) yglﬁggp%anomde octanoyl-N-
methydglﬁbettﬂiﬂe;gklt_]ayls(h—ﬂ)leglluébﬁmébldé d@ﬂ%fﬂb@bﬁb@lﬂ@@pﬂ@omde PEG-

n - t €, N-noyl, e . ..
Phospggltﬁal&%% ﬁyggﬁ%élﬁ&gg%lﬁﬁwi dwéflﬁngE%&ﬁmabA PEG-vitamin E,
lysozﬁn@%ddon{ (@(': 9 BY {/lﬁgpﬁ’}}r%%&ﬁ&&ﬁ Vli(l?/l acgtate and the like. Also, if

hi ogl ucopyr anosi ospho
des1rab>]§th mehemrieuddte dBEGxch ot amtopue thededi |fmanlulavtmns of the present

PEG vi.t | d
m"emé%’pwgmﬂ)@eg t‘i%% Pﬁwgl%lmli‘l:}é%yzﬁéyw nyIr agcg:n ate, and

t BRathpke® of Ml catibnib SR RIaBi1izZbREnOBNOPAL Srk Tgt thn%ed to,
docet axel or anal ogue thereof fornulations of

polymsrse bionolymeys polysecchardasecelytosiss sl ginates phesphohplds and

hoI | f..useful .catignic surface
nonpo R Rt S SRR Mol oo S b iR
anthryhi pjmilimiiliﬁf chloiidd, yatpatidplidspleslipidss bhitdsas, posylyshgi nat es
phgsphol j pi ds, and nonpol yneric conpounds such as

polyvli%l@t(i@@?l@np@ylanea%.p|oi}ﬂ@’rthylmﬁmaynyiﬁimm«;xhﬂymmmmhqomlde

e
polyvipga]pyn'etlﬁgﬁe@dhnﬁhylhmmmethyﬂ thayﬂyaamﬂiamemjdrsolfhwe Other useful

. _bromi.de Br |.desyl tr.i ni um
catlon%rsgemﬂg@r(mg)%ut)g%not)f%lteg tg catlorgg t11 Js srT]irB)nlum phosphonium,
and quarternary ammonium compounds, such as stearyltrimethylammonium chloride, benzyl-
di(2-chloroethyl)ethylammonium bromide, coconut trimethyl ammonium chloride or

bromide, coconut methyl dihydroxyethyl ammonium chloride or bromide, decyl triethyl
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pol yvi nyl pyrrol i done- 2-di net hyl am noet hyl nethacryl ate

di net hyl sulfate. O her useful cationic stabilizers
wonadetdersobut are not limted to, cationic |ipPd$US2006/006535

sul foni um phosphoni um and quarternary anmoni um

conmpounds, such as stearyltrinethylammoni um chlori de,

benzyl di ( 2-chl oroet hyl) et hyl ammoni um brom de, coconut

trimefhyl nj,um. c i de or brom_de, coconut nethyl
MmO afﬂeﬁg%t Gy A BRI aBmm R ogige of rappide, C12-

15dindefty? hpaﬂoapamﬂl alﬁfﬁl&nhﬁrdh?&lde%% %¥Amﬂb %wﬂdt dﬂm%%uﬁfr&wethﬂ

anmoni um chlori de or brom de,
ammomjn chlpedh yt bramids mlsmsc}rl Itmneﬂtsl mnmbnmm methyi: suif;m; ﬂauryl

dlmetﬁ{/lr{)%tg%%l n‘{n¥ dr OX%g %{31?1?{31 A ﬂ}yégr th’{O%X mmonium
chlorld¢ pEbMidd) BNk @IIIIDIB)dhﬁ’ﬁeﬂ{W@anglear@(hoﬁhﬁm}ﬂ@mdé AuAKY (C14-
ori

i met hyl (et henoxy) 4 amoni um chl de or broni de,
18)dunptavl<9qnzy osipdl hdetide, Betsirgdecylimatbylbensil emngenium chloride

monof§ L g AR RS IR T AT 249 e

napthyinrediyy dmatomjium ichietildy, trigiectetanh m anomrialide (}flkﬂrthd%thylammomum

e S PR it e g e L
alkyaﬁld&ﬁikyidiélﬁﬁ%ﬁ#cﬁﬁm QRS efnset lated ﬁrlalkry trrhonllum salt,

kyl - dimet hyl ammoni um sal'ts, Taur
dialkystrempeneudiallplanm aéym ehlooidy) Tzi{daxtd:cyldlmethyl ammonium chlonde N-

ot R PR B SRl B2 gt 1
naphtiglsletiyt aﬁﬁmmmmtah@é aﬂfdodléb)ﬁaﬁh%wméﬂﬁt Mhloﬁmi@aﬂbme dialkyl

chl oride, Ntetradecyldinethyl benzyl anmonium chlorid
benzengadisH ygmgﬁnéum Nhk)[rudy; lemngtrmgthﬂ amgnmyumlchlorlde alkylbenzyl methyl

oI ) PRAD Pl b dbthond i pide, Cap- 1y 017 wimerhyl

ammohfmz Bfifh&ﬁ&y Ho@mﬂﬁhmﬁ&hﬂrdnﬁﬁomhﬁh%ﬂ/dnder potet hyl
i um chl oride,. al kyl henzyl . M anmoni um
IMgHYHHR

dlallylgﬁn%}hyla@moanw chigeids (PARMA Chyd menBi ghlgedescy 2,
alkYId%éth%/ grﬁnc;rﬁﬁrﬁ% i Enlﬂw(?ypngtﬂpaﬂﬁﬁom&ﬁ%ﬁ%{dg,e nzyl

trie amonli
decyltmeIahmyhidmfmbhycﬂea dodeviyliriethplaomictéuh DARVAE) |

tetrad%&ﬁﬁtﬁgﬁ}y&%@g? i r]?%r%)g]llc?qzé?qﬁwl réqﬁg%l a mwsﬁp i(XfHQUAT 336),
POLY@%UFt fetrﬁﬁit%'lﬁhm o R1e nBe%%yl trimethylammonium bromlde choline

do ecyl tri et hyl ammoni um brom d
esters {sich 48l elaafing e teest dfyhtarmdﬂ)ubnnmlbmmm chivgidey btearalkonium chloride

hl ALl QUAT 3 oL
compgg? Tt O Teehe e L Gt b P e o
pyr1dlblﬁlﬁﬂbrdmlds’ichcﬂhﬂd}ﬁleeﬁélﬂe?sal&§<§’f¢<ﬁlaﬁ>‘§nlﬁ&pﬂ)d1§3@x}%ﬂ{y¢ﬂﬁylﬁlfnlnes
fatty acids), benzal koni um chl ori de, stearal koni um

MIRAPQILopALK QIS R d 4 ligasil Shemical Compynyd)r alleplinuidin imcelts amines,
such ag Qﬂ(gfég’éﬁhgs? Hﬁ@éﬁ% Y %l&ﬁhlgﬁfnge% ol§§t¥1¥ler&&§¥) e}kagﬁlgésg N N-

dlalkytanilymdkﬁtahwwibdgylh@mnybﬁyndme amine salts, such as lauryl amine acetate,

stearyl amine acetate, alkylpyridinium salt, and alkylimidazolium salt, and amine oxides;
imide azolinium salts; protonated quaternary acrylamides; methylated quaternary polymers,
such as poly[diallyl dimethylammonium chloride] and poly-[N-methyl vinyl pyridinium

chloride]; and cationic guar.
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M RAPOL and ALKAQUAT (Al karil Chenical Conpany), alkyl
pyridiniumsalts; am nes, such as al kyl am nes,
wdizedelogi@m nes, al kanol am nes, pol yet hyl enepol pamiuse®e/006535
NSNdi al kyl am noal kyl acryl ates, and vinyl pyridine,
am ne salts, such as lauryl am ne acetate, stearyl
am ne acetate, al kylpyridiniumsalt, and
al kyli m dazolium.salt.,, and.am ne oxides;_ jm de,
2 S0 FReRGSceUORp R aPbi Catrnd o yoofel S aniccustace
stabiliFBisAVd @dsBHbAUAICCRAS ¥ndPB)! YHBES Catgéiﬁ@ S%_%ad%&ﬂtyz l[@ﬁzfﬂztic?él and

. di et hyl ammoni um chl ori de] and poly-[ N-nmethyl viny
Biologigali Evahiation (Mlatnel Dellser alf94); 4. anth Dc Rybimgh Stiditory Gatiohir y

st SRR B 583 O, RS e ©
SurfadthnigedrgafiaiGRRiigrySIvbae! Bekier, A98).yt i cal and
Bi ol ogi cal, Eval uati on (Marcel Dekker, 1994); P. and D.

RONSTARBMEHE istudroe stabilizervare as nonpelyaperic comppynd.such
nes QOIS0 P S92 oy B B ocni
comp®eklk e halohR@0gomamdpd yativnicCorgaidneetallic talpdurzie b Juatenary
ny nonpol ri c.compound, suych benzal koni um chl ori de,,
Phospg‘)%af BOIRPoHA: B REKAIABIT 50 PRISE Y RRIEEYSOERAYNd i ammonium
comp&iRINE HPHSRURAMiuR cHRbOM A TpHRERP M fkon g%hg&hﬁl a secondary

organonetal I'i ¢ conpound, a’quarternary pho rous
ammopgm compoural, pyertiatyammondwmpompdynd and qidtterhargnammonium

comn G RRSH  roBA R RIERHBRGELP 248 o B o

@) aﬁ&wﬁﬁm-gqrgp@gp{g; a tertiary ammoni um conpound, and
... Qquarternary anmoni um conpounds of the fornula
(i) NrareRRR&s CH3r conpounds of the formul a

N&a%zgjgfl_ %) Fhkpz. NONEe of R -R4 are CH3; (ii) one

(i11) 0 - |§4)é|¥%;6h-%iii) three of R -R4 are CH3; (ivV)

(iv) ahbll obRRIRFec@H3;CH3; (v) two of R -R4 are CH3, one of

R -R4_is CoHS , and one of R -R4 is an al kyl chain

() opvaalBiRdarBER hbBel b FRids SSHOGH?, et oF A1 igpaslky

chain%veﬁ@%b_@ﬁat%%is%ﬁlés& C6H5CH2, and one of R1-R4 is an
_alkyl chain of nineteen carbon atoms or nore; (vii)

(vi) t two of RRRARMe &IHS, GSofaRb-Raine COHSRI2RAnd end 6fR BiRdtip an alkyl

. HS(CH2)n, where n>l : (viii) two of R -R4 are CH3,
chaméﬁ%m%tperpg:arb%aﬁogls%p@@q& and one of R -R4 conprises

(vii) @two of R1-R4 are CH3 and one of R1-R4 is the group C6H5(CH2)n, where n>1;
(vii)) two of R1-R4 are CH3, one of R1-R4 is C6H5CH2, and one of R1-R4 comprises at
least one heteroatom;

(ix)  two of R1-R4 are CH3, one of R1-R4 is C6H5CH2, and one of R1-R4 comprises at
least one halogen;

(%) two of R1-R4 are CH3, one of R1-R4 is C6H5CH2, and one of R1-R4 comprises at
least one cyclic fragment;

(xi)  two of R1-R4 are CH3 and one of R1-R4 is a phenyl ring; or

(xii)  two of R1-R4 are CH3 and two of R1-R4 are purely aliphatic fragments.

Such compounds include, but are not limited to, behenalkonium chloride,

benzethonium chloride, cetylpyridinium chloride, behentrimonium chloride, lauralkonium
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| east one heteroatom (ix) two of RL-R4 are CH3, one

of RI-R4 is C6H5CH2, and one of R1-R4 conprises at
woOeeastooorse hal ogen; (x) two of R1-R4 are CH3, 8ae/uUs2006/006535

R1-R4 is C6H5CH2, and one of R1-R4 conprises at | east

one cyclic fragnment; (xi) two of RL-R4 are CH3 and one

of RI-R4 is a phenyl ring; or (xii) two of RL-R4 are

chlori%;%ﬁtaaﬂ%% ﬁlglfgrif%l; ;9? 4i&€o’rn?lﬁﬁ Hrcg}lq%le al | gfpl?l&l}.lfne%‘ﬁ%‘gg? Qéﬂsl}'flamine
hydroﬂﬁ&ﬁ{@Eﬂﬂ@fﬁll‘#ﬁh&ﬁé&&ﬂiﬂ@ehl@ﬁ&z(ﬁﬁd&%ﬂm- el Qirs’iegleyldimonium chloride
cetyl girl di ni um chl ori de, behentrinoni um chl ori de,

(Quat¢raimnzp k dodenyt Hinaethyleethydlesnay leami ominwhthdoridee Quaternium-14),

[i j br o et.rinioni um.chl.oride, . .
Quatef 2 Eh TR R R SR Bmippotiytcntonce
hydroeiibdd, dgstéid ay@iobhldfitd, dlethahofdn@asnilei FOP (10N oty 0dthétHhosphate,
.. (Quaterniumb dodecyl dinmethyl ethyl benzyl ammoni um
dle‘fhaz%%m%m{l EDeleit 1e4)pllomhlateetaﬂpw#mmn chloride, dimethyl

. L L t i 1,00 § . .
oA SR AL A BRI ighen g, ggatonim
benzohig dmgristkionite cldowdd) dametd-iaramum uhioRAE eftydgnedianiiy¢é et her

. h ate, diethano ni um PCE ol eyl et her )
dlhyd%ﬁﬁéﬁﬁ%ngé{an 9 W%@Eﬁ%ﬂr@ﬁmei@ iofetHmingftydrochloride,
meglugggn{&h SEMbAIETHURYTRSDE@BALEY chid AR a]!gmrﬁ}{ydfﬁmﬁ% iqde.

Jom phen brom de, ‘denatoni um benzoat ¢, rist a% oni ‘um
oleyltginbwiuimdehlofiday polyiqnaseinium-d hprocaidehydeo djdrisiee chcabetaine,

sear ST B0 e B Sn  REhShi BryeBA bARS Bt
dihyddeyld6A6d) tAaIdveteimoiRinh YhIbaaZ ahd et ddetiHthA@mmonium bromide.
rtrinpnium brom de, oleyltrinoniumchloride,

pbloshefetheseriutfacel stalilesaniedngwn pbrmerceeical exudpioets andate

: r i i . C .
L SRR o B LSO ity by
AmeridathPhlrrofabeticalassotatibowid TiPharitacdutiodl Steiet@6fiGreat Britain (The

hexadecyl tri hyl nj um bronj de.. Mbst of these
Pharmagiific rgfsaBsz%ﬂﬁgl Al seRRAraiebharein by refergnce.

exci pients and are described in detail in the Handbook

of pdpeee@ihdrsal Excipients, published jointly by the
Ameri can Pharmaceuti cal Association and The

Phar maceutical Society of Geat Britain (The
PRevifercaralyaels apy eemplay cofacespbiliersclar tise informyating sy

. ' . e Povi.done. Pol rs,.Rovi gon
injectfy ChBp Mk Bl S ERARY PR AT GO BRRISRE P Eepqiymers.
also kiiewnrad gdlivido(®), ipdy @ehah) BV palyviigtpatdiddae ekr@¥al udder the
anal cl)cque tereof fornul ation. Bovidone pol yners,
trade names Kollidon™ (BASF Corp.) and Plasdone™ (ISP Technologies, Inc.). They are
polydisperse macromolecular molecules, with a chemical name of 1-ethenyl-2-pyrrolidinone
polymers and 1-vinyl-2-pyrrolidinone polymers. Povidone polymers are produced
commercially as a series of products having mean molecular weights ranging from about
10,000 to about 700,000 daltons. To be useful as a surface stabilizer for injectable
nanoparticulate docetaxel or analogue thereof compositions, it is preferable that the povidone
polymer have a molecular weight of less than about 40,000 daltons, as a molecular weight of

greater than 40,000 daltons would have difficulty clearing the body for injectables.

32



al so known as pol yvidon(e), povidonum PVP, and

pol yvi nyl pyrrolidone, are sold under the trade nanes
wéabdeiodors(r) (BASF Corp.) and Pl asdone(r) (I SPPCT/US2006/006535

Technol ogies, Inc.). They are pol ydi sperse

macr onol ecul ar nol ecules, with a chem ca

I-ethenyl 2-pyrrolidinone polyners and

rrolidi non mers. vi done YIer s,
aPBV’Bg CIE SRR |b§ ggﬁe@ngg?,. PBfS 1P aq»j&pglpnsmg

¢)) ob%’ﬁhgg ATRAR AR S Alet O?Q@d%tdsfofrﬁﬂgéﬂiﬂe by o ﬁ%&tbutadlene
10,0 to about 700, 0 daltons. To be Useful "as a

synthesis; {2)clehpdrabetating thef Ip¢-birapetiolabiles coppeo pedQ €L tafoem y-
docet axel r analog)e t her eof conp05|t|ons it is

name of

butyr%@%?l&s anl & tr??sﬂmgm ubEQleeoRe Wb aimRenin i weld nysrokdonear
Subseﬁg f iea @{enﬁgﬁ%& n@ R;E% th%Qmﬁq g)yg'g %(8‘%511& r?ﬁ% i \I?gfrrﬂeélzation is

carriethavebydidafing il thy podsemel of1,0nendkly. SaerThe Merck Index, 10™ Edition,
rs are prepared by, for

ppJH%Egﬁgﬁgggggbﬂgﬁggonﬁ%e@%% ‘conmpri sing: (1) obtaining

11fe Bahanedkab ptéR5 R¢ ﬁ@)\\ih&ikgpd?ﬂﬂelfs mceﬁftsmgﬁemcohﬁﬁmg

Reppe but adi ene synt hesi s; 1&& ogena
molecules o uneguabichsin lsugth, @mﬁpgsr di rem)mo@cuta@ V\fecghﬁs gThe molecular

i AP R0 R P G SRR B PR Rl iy

availablet dradC Bech@eat BidvERuk Redstérithe e poblm & BoRBIleNREight directly,
Pol yneri zation is carried out by heating in the
the mest &4 dely: asedrmethoyl ahelasgfyinggaaorn@olpsplek weighe gradepis by K-values,
i
based r’t?Jg ﬁ}flﬁp8ﬁ ﬂgasuZeﬁr?eélés(e gg{e]ﬁg rvﬁ‘lugg D%\(fjﬁﬂ)ﬂg\%ﬁdﬁ%&r}g p&\g cg{? ggyh?ers
represpm @/ﬁiﬁmommﬁ*thaavarm@ rnnlleaﬂwd wsight] amha@u’@hvemﬁom Wieogiti,

and thus dlffer nt Iec he nol ecul ar
measyfeimeit andgaleylated apcox P%Eou%ﬂg?lyvgﬁ tforgl"’;[%an or average
f Phe GREIM-BALDECHE BE nfo iy Wg?%hlt Wiy de@é}hﬁn&lr@glﬁethods that

Because it 1s difficult t erm ne the pol
measure theowdights wbthg hndlmdmelanblyculcsh sudhostbylight keattesngl Teilhdd

vk 55 SRR b 28455l e, o

Whmh&qygﬂwﬁg of various grades of povidone polyners
represent a function of the average nol ecul ar wei ght,

aNhilerappHeants,dauingtrvsh (4 kechnsing py Hesosentienmechanisens, it is believed
that thv\gllog oﬁ% 5(21?%%% B%ng {gghﬁéé ﬁ%‘ﬁ’é@ﬁ ﬁ%ﬁ@/‘gf géﬁl&gﬁ%ﬂ ﬁlof ‘EB %artlcles of
the dodethedl ok aedlodye tﬁahbﬂﬁgsﬁmb@dmﬁ@mmecﬁdnﬁ:aw gﬁﬁ@bzﬁheﬁ te@ween the
ndi vi dual ol ecul.es, such as by light scattering
particlpggpigimiziehe glose. ipternatiicls 2rspag tnea%sﬁ%r.‘/ff@frag@&m?raﬂlon and
floccutRigger ci al 'y avail abl e povi done polyners, all of which
are soluble. Wile applicants do not wish to be bound
by theorectical nechanisns, it is believed

TABLEI
Povidone K-Value My (Daltons)** Mw (Daltons)** Mn

(Daltons)
*%

Plasdone® C-15 17+1 7,000 10,500 3,000

Plasdone’ C-30 30.5+15 | 38,000 62,500% 16,500

Kollidon® 12 PF 11-14 3,900 2,000-3,000 1,300

Kollidon® 17 PF 16-18 9,300 7,000-11,000 2,500

Kollidon® 25 24-32 25,700 28,000-34,000 6,000
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that the povi done polyner hinders the floccul ation
and/ or aggl oneration of the particles of the docetaxe
wonomnalsgue t hereof by functioning as a nechaRCTAIS206/006535
steric barrier between the particles, mnimzing the
close, interparticle approach necessary for
aggl oneration and fl occul ati on. TABLE 1*Because the
nol ecul ar weight is greater than 40,000 daltons, this
povi done polyner is not useful as a surface stabilizer
for a drug conpound to be administered parenterally
{ i'Besause qhﬁﬁn@lg@@ﬂ\yelght is gAgaterehan BG00Q daltons th;syoo‘aw er is not
et |aérrfaweﬁta@mzer fayp dijug ccrmreunﬁ trisefnipiieedpreeniorsllecal ar

eqif
V\é};’% th@ﬁ‘{fi@é eave is t hﬁf er age go%vecul ar ‘gelg%t
NEY\ 1ght av cular e:% were de er el"(g)y ight
&ﬁe@rn&&@%ftﬂa céillg d mglh ments,
VISCOSIty neasurenen aseJ on t éat provi ed in

Table 1, exenplary preferred commercially avarlable
povidone pol ymers for injectable conpositions include,
bBaseran thetataipnevidad] indlabRl B sdemplary) preferits, comnhdrd:idkbyr vailable

12 PE, Kollidon 17 PF,. and on r 3.
PoVidR PP R BRE Bl mppatioph e itk S SABU kA lisd o, Pasdone® C-
15, K&18E64™N12 PRIK bIGHEN"S1ZRF| ddiIBisH@ sl on the basis of

t he wei ght average partl cle size as neasured by

conventional particle size neasuring techniques well

kdown Nenppagculate Dogefaxel RayéiclgrSize Such t echni ques

i nclude, for exanple, sedinentation field flow

fr O, 44 ' i

|ASFMLPRAL" Bl AOLARL AL LPACIRSELT SSRAMY LDl puic
size a¢ measumadelyt camventonmpl paticld cize meeasbringr teekmiquea vadiuaown to those

. hereof particles havin n effecti aver.a ticle
skilled (15HE Bt BRUL tefhituctiteinide, Ak ShigRte, qdimanintion Held How

flractlcfﬁ'ajﬁé‘ﬁj ' ﬁl’i@f&ﬁﬁ:oﬂ%laﬁbﬁ sp&%mdw ight Q@aﬂ@ﬁﬁ?ta%ﬁ%illskqentnﬂlgatlon
anal ogue t her eof part icles ave an effective aver age

prmP@SIéIOBS ofcthe inviertden edmeprisaldocataxied Of)ammal¢$3@§h¢rh@ﬁpartlcles

T T TR T TCTEIME SN —

of the @W’ﬁmrl‘%@@dcﬁdﬁaxbﬁ&sanbl@gﬁe RIS pdBi0Rs Mave Jtrﬁ@ﬁechb@ ﬁverage particle
about 1200 n | ess than about 1100 nm |ess th

size oglsss than gbait AH0 pasless than abps 1800w, less thaeebowtri&ﬁo apb lass than
about §86)0 {ﬂrméleg an g@@u?&g%= %%ch?glsal%&ﬁﬁggb . e?? g’éh a@glgt 1300 nm,

Iess tHaaa'BorIth&ﬁO ahpidss 820 about 11166 ani, han tiah@bbdutdD00 mm, léseshan about
| ess t han 7%bout 350 nm

h
900 nizp iy t%glge‘g%%gp 8% lesp a0 288 709 3. dess Ugotbonh sy BB than
about QQ@nﬂlnlesé fhas aB&ﬁ'BS@*i’lﬁP%s% FhnWoud KDk NeR BRPMouL 950 nm, Tess

I'éss t han about
than about 400 nm, less than about 350 nm, less than about 300 nm, less than about 250 nm,

less than about 200 nm, less than about 150 nm, less than about 100 nm, less than about 75
nm, or less than about 50 nm, as measured by light-scattering methods, microscopy, or other
appropriate methods. In another embodiment of the invention, the compositions of the
invention are in an injectable dosage form and the docetaxel or analogue thereof particles
preferably have an effective average particle size of less than about 1000 nm, less than about
900 nm, less than about 800 nm, less than about 700 nm, less than about 650 nm, less than

about 600 nm, less than about 550 nm, less than about 500 nm, less than about 450 nm, less
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nm or |ess than about 50 nm as neasured by

i ght-scattering nmethods, mcroscopy, or other
wappiegprisat e met hods. |1 n anot her enbodi nent of PCNAIS2006/006535

i nvention, the conpositions of the invention are in an

i nj ectabl e dosage form and the docetaxel or anal ogue

thereof particl es preferably have an effective average

artjcle size of |ess_ than about 1000 nm Iess
than agh A00gte, lﬁ%ﬁth%%tsouf rfhomplsss thew sbqwi 00 aas qsaﬁwnabwtm nm,

less th7agglb8{iﬂ 200888, IEQQM% 18P0 ks th%ﬁ&b(}utﬂ 280 msl(’)ég s 830 about 75
'ess than about 550 hm 1éss than about nm
nm, ot bssthtah abowt5Oum zaﬁtmaasqredl by Hiphtastatidringt mdhiods) micloes®y, or other

t han abou 50 ess .t han about .3 nm ess
ool prsr ek coRRSHciRgat comprivtoorbyel T uagE thereof
having &) effB3tivie @S 8rabd pavtiBRAMWe oF@BealiPthdrebout hﬁﬁcx@ﬁoﬂtﬂ to aboti

or | ess than about 50 nm "as neasured
microps. ght -scattering methods, m croscopy, or ot her

B IR SHR 1551R CREPA R A o o

50% c&’ftﬁeéd(tdemebm&rna@@u@&fetdoﬁ bertisles @awd a ﬁilﬁalfe%IzetIEb% RhaP@e kffective
mcron, up to about 2 mcrons, effective average

avera%f‘a PY Maights erdessthansabout 200 npo Iftth? Ocftectite avsagespartiele size” is
less tH3h ab&tﬂ%OO%ﬁr/ 0Rin dth&sLaRGE 80%!of ?lfe @d@@{a taﬁglggﬁ){he{eof gartlcles

particles have a particle size I'ess t
have asizg affjess thyn sleivg K00 nin, ehen essurédibynthe kabme-ﬁ&@d) teeimiqhés. The

ect.ive average rtic size" is less than
Same gg{ﬂ?t 0%%‘5 h?‘ﬁrpf“ijiléﬁ”éﬁge S [l %4033195’650% of the docet axel
Oln &had SEbKIiInBRk ecaflea@ﬁwoh%m thya%t §bo‘t’1‘t ?@%9& 1&&% Sbdt@Pleast
about 600 nm when neasured /y t he above-not ed

about 88%h At lgest gbourtH8 Vs ahisastabeut RS %, or at hest@bhm@%aof fhe Idecetaxel or

analogeA e Gl ARC RS ARMFeLe 11 oy ip TP IRDbeoh /¢ cliga than
about a00MHMS Gt 200 heasbovdBOMHMOLRH, at | east about 95% or

at | east about 99% of the docet axel or anal o

t Hethe drveption,ithe salup iy O3 ¢farnanepatieylpls dogefaxdl l@ahnqlqe@e thereof

; 0
comp(gsgtgcgit:fs é%%paﬁfrfnaé g%g l}}tefogg\ghﬁiﬁ]%ﬁ‘g)t %ﬁﬁ‘@?ﬁc@?ﬁ%tel &f a%glo{éﬂé thereof
particlek éally aly w\eaighbr SDﬁi])aer Daoriathe pattidlesibabdodonatiafeto of Ithe
anal ogu reo iion i.s the particle size
docet%f%wq\% e}%% n&é%ﬁgé’éﬁ‘%&@? or anal ogue t her eof
particles fall, by weight. Sinmilarly, D90 is the
partic t%n@én?tﬁathﬁi SN mlﬁk‘tlaﬁﬁe%oéelﬂﬁeﬂ Qﬁt?tSﬁ}(ﬁlce Stabilizers

anal ogue thereof particles fall, by weight
Cone %Mtfv’étaﬂnﬁﬂm%foflﬂ%e&ﬁ’;?éi bk %&Hl@%u% thiE6H eﬁ‘?&%ne %F ﬂm%é‘ biRfce
Stabilizers The relative anp s of docetaxel or
stabilizgers P@gw}’tvhéﬁﬂﬁofr hanptimaleanaeuntof te Sndif'miu@l ®ngionkits degends, for
n_var

examp(i 1% mg)g ﬁ}f%cai SB% ﬁl&%rﬁg?l &Ettnlb%s of IR surface stabllezerggl al\llci 9oce axel or

analogue thereof selected, such as the hydrophilic lipophilic balance (HLB), melting point,

and the surface tension of water solutions of the stabilizer, efc.

Preferably, the concentration of the docetaxel or analogue thereof can vary from about
99.5% to about 0.001%, from about 95% to about 0.1%, or from about 90% to about 0.5%,
by weight, based on the total combined weight of the docetaxel or analogue thereof and at
least one surface stabilizer, not including other excipients. Higher concentrations of the

active ingredient are generally preferred from a dose and cost efficiency standpoint.
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exanpl e, upon physical and chem cal attributes of the

surface stabilizer(s) and docetaxel or anal ogue
wohetemoirssel ect ed, such as the hydrophilic | i pepniuSzme6/006535

bal ance (HLB), nelting point, and the surface tension

of water solutions of the stabilizer, etc. Preferably,

the concentration of the docet axel or anal ogue thereof

B, RS AL R OO T
99. 999‘%‘ 86 aH3865.090 abbs: 990998! or TR LBGH 1084 ﬁ;@boﬁﬂ‘ 9%.8%8, by weight,

docet axel or anal ogue thereof and at |east one sufface
basedonghg total @pmbn‘@d drneieight nfthe dheataxsk of iakogus themkaftrad at least one
ntr of the active ingredient are generally
Surfac%%g ery lé lrngrﬁdéngao Eeer ARG Lt effici ency
st andpoi nt. Preferably, the concentration of surface

s6abi | iOrher PharnisdentitildRoigionds 0. 5% t o about 99. 999%
from about 5.0%to about 99.9% or from about 10%to

ahout 99. 5% ht .. .based .on the total conbi ned
d ?ﬁaweﬁcafﬂ ¢ontpRSTR of dheamvagtion AV SIS OrHEISE 9P GOt binding
agentd, $Aigdg égéﬁtsslﬁ'bfléé’cﬁlgsig@ﬁbl dudfndi eht@ vt AGrsOf MRring agents,

excl pi ents. 5. O her Pharmaceut Excipients
preserPhtavasalowitars, vedttingrgsotsi disiotegrats, tefferwemcehagems muyothbwmplents

eSS R0 R AR S

well knb@Mah kHeragent s, preservati ves, buffers wet ting
a’%gnts di si ntegrants, effervescent agents, and ot her
pmples o8 IHw@rgéliltﬁ gredpeinsemenhydrate, dcteserhydrovn nd atious

starchEz{]i %\}Ii\%{ﬁﬁleg Bﬁﬂlgﬁmtg% @(tg %?e] \ya?g% (,Sﬁ#iﬁlﬁ](fsgg( Qﬂcpérggkt ﬁnl@rde vel |

agents are

polyvingltyeroéid6md) @hme@mulﬂeaﬁnﬂae @ﬁmmrms@l@@mnov ahil Qugcel® PH102,
st arches; exanpl es of binding a)ﬁent S _are various

mleoéré(anHm@e?éEulaﬁfbl agq gidisifief rﬂ%@l@cb’ét werppllplpse GlrpBd&MCC™).

gﬁ%l fut ?«Ltﬁtk gﬁﬁﬁ@h& n#&ﬁsethatsewfg A% f%’\’\/&&ﬁ t@/&of g 1 Ogvdcj:l’ to be

crocr sta ["ine ce

compﬁ:t;detlparé iceloithlcs idnydd:add, istich aﬁs@kérblélﬁ%ﬂ)d, B Sea¥ic acid, magnesium
Suitable | ubri cants, including agents t hat

SMOC(t ) ) .
stearaige galein siearate owdisilicatgpl of t he powder to be conpressed,

?E?arﬁﬁfe% gk Q@ée’teﬁfeté dz&@ ﬁ_ﬂ}gtﬁegéﬂafjgr ar?ﬁgigl wee%%r ? %h!:}{ 55? su%po%e

eari c rums

xylitok sedinmt sacclani, GyclanMe @spartafeanmd zﬁSuﬁzim&V\E@trﬁlﬂe{ Sf fdv@ring
any natural oy artificial sweetener, such as sucrose,

agent%(%rp Magnaswesdli (frAdsmatkRiYINF CE)chuhrbig gum Slapers ardréuit Agyors, and

the likacsul f ame. Exarrpl es of flavoring agents are Magnasweet
r) (trademark of MAFCO), bubble gumflavor, and fruit
f Easraples ofipidsdringtivies ke potassium sorbate, methylparaben, propylparaben,

benzoic acid and its salts, other esters of parahydroxybenzoic acid such as butylparaben,
alcohols such as ethyl or benzyl alcohol, phenolic compounds such as phenol, and
quarternary compounds such as benzalkonium chloride.

Suitable diluents include pharmaceutically acceptable inert fillers, such as
microcrystalline cellulose, lactose, dibasic calcium phosphate, saccharides, and/or mixtures
of any of the foregoing. Examples of diluents include microcrystalline cellulose, such as
Avicel® PH101 and Avicel® PH102; lactose such as lactose monohydrate, lactose anhydrous,

®

and Pharmatose® DCL21; dibasic calcium phosphate such as Emcompress™ ; mannitol; starch;
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Exanpl es of preservatives are potassi um sorbate,

nmet hyl par aben, propyl paraben, benzoic acid and its
weabie®o1sb her esters of parahydroxybenzoi c aci #Cswsk08806535

but yl par aben, al cohols such as ethyl or benzyl

al cohol , phenolic conmpounds such as phenol, and

quarternary conmpounds such as benzal koni um chl ori de.

ui tabl e djluents include pharmaceutically acceptable
sorbitpl; syqroge; pRqglucose ch as i crocrystal line cel | ul ose,
| 8GHANE disHhQRME it Al MY PRIANALS rél tarch,
and/ or rﬁsxtur es %)f anyilé pt he Pg(% ggﬁﬁgﬁ’hgam gcognsa,rc
potatoitinghaizé stetchdandmedified ytatchbs*. icroscarelella$cosodjuns,uebssgmvidone,

Vi C PH O . an r) PH 02; |actose such as
SOdlu]Pa%atr‘%kél ?;[%1 niFig I pRdure ?g’@f %%e anhydrous, and
PRaafpled %ﬁéﬂférv&@bﬁ’t]agentg lnRAT GVt lcbiﬁ@l@sh QadatR srpsitic acid and

as Entonpress (r); mannitol; starch; sor bitol: sucrose;
a carbgpgfe gF hisabenatsy Stghleoresic neidg inphids, foiexamplel siggin, laptaric, malic,
C h
roma 39510 OSSN RULLALL GRS SRR BTSSR
and bicabsaaesintiuds gos edimpie, sodiaascaplootiatt) Baliumddtaibordited betassium
124 %/col ate, and m xtures thereof. Exanples of
carboigtf. fYolAs SRR RICH BRI MAsBeUIR SATOsHENOIR BlYERE cathonalgsL-lysine

b ff‘aﬁ %S% frin8 €4 L
carbofite, Ee]élo ngnﬁgﬁaggl lt&%ﬁﬁ%% cﬁll}pglrel%léglg.ﬁp@@ﬁjognate component of
the effeavdseﬂntcoupiamay befowwanti c, adi pi c, succinic, and
aI ginic aci ds and anhydrides and acid salts. Suitable
rbon bi car ho i ncl ude, for. exanpl e,
di u %@ﬂ“&’%“"%gr@ﬁiﬂg‘?wfwxgf’%‘,"“%&l"ggs. um
car bonat e, potassium bi carbonate, magnesi um car bonat e,

s ddbnierghodimens ofalidianedtidvn, providet At Bpckdlat@opatifulate docetaxel
oranag? gi nine carbonate. Alternatively, only the sodium

5 st @n%‘ﬁ%ﬁémt cap c@fﬁ@ﬂ@rhléb genseRiEations i law migption
a
volumdS e B oSl 0l A NOORT Sl ok B G Sompric
basedpndvivded are injectabl e nanoparticul ate docet axel or
anal ogue thereof formulations that can conprise high

concentrati in.lowinjection volu th rapid
di ssol uti on lf?ﬁ%;[ﬁ eal&ﬁf“?ﬁl%#atl on. %%\Or)m

conposi t i onsyFdEstdsigzer based on % vv/ V.1 Degat axel or
anal ogue 5-50% Surface stabilizer 0.1 - 50%

preservati vegsgvabves 0. 25% pH adj ust 0§ -d5&¥%6 pH about
6 to about 137)H adjusting agent pH about 6 to about 7

water for injection q.s.

Exemplary preservatives include methylparaben (about 0.18% based on % w/w),
propylparaben (about 0.02% based on % w/w), phenol (about 0.5% based on % w/w), and
+ benzyl alcohol (up to 2% v/v). An exemplary pH adjusting agent is sodium hydroxide, and
an exemplary liquid carrier is sterile water for injection. Other useful preservatives, pH

adjusting agents, and liquid carriers are well-known in the art.
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water for injection q.s. Exenplary preservatives
i ncl ude net hyl paraben (about 0.18% based on % w w),
wonropybpan aben (about 0.02% based on % w w), pREMWIS2006/006535

(about 0.5% based on % ww), and benzyl al cohol (up to
2% v/v). An exenplary pH adjusting agent is sodium
hydr oxi de, and an exenplary liquid carrier is sterile

ter f Qt her useful preservatives, pH
W@] ust H%@ "é‘gém(iéilorwtl'q%fw d carriers are well-known
inthe art.7. Coated Oral Formnul ati ons Docet axel or

apakagka ot Bllsale tﬁér@@ﬁ’tﬁbé\%ﬁ%lll{}bﬁs rSduced! %@ﬁi aél‘rﬁﬁﬂstered with
adm ni stered with food. Admnistration with

food dediministration withdaekcausestandneneasgrin thef anoung of mame tlnah ¢he docetaxel or

ot RSFUBHE 40O BB 88 A LAt s e

docetaker 61t éaRIgue thedvth® gidsolvd By thehcilile stirdacdl doaditiond. MBhen, when the
acidic stonmach conditi ons. Then, when the di ssol ved

dissolyed ug exitsthe ﬁ@n@ﬁcb @aé Antardhe Mot basiqronditioas phtepper small
intestin®Hs H?&'ﬂcﬁ(ef)% Q%Eecff g?é é%l{a&ts%%l bf] lut c{?; ﬂ%&?é%@ted
er e t sol ut1on. e

or’ anal ogue preC| es ou
docetaxebai griatogiie thetant éd pocely absorhad bingei mda;eomfag'am diswotieybefore it

ahsorbed since it nu nce agai.n di ssolve before |t
can beElROREd apd HRb B e ﬂwieﬁ%vae BEe neoSalst BlbaiBbstocetaxel or
analo%tfé%h&@@[r DRSRGtichA YR drdub Yn Be s@&ﬁ%aﬁﬁfovﬁﬁtbg:ﬁé&ﬁ%on

hereof. Dissolution of 'the drug 1n the s
dlmlntSbts tbmmhmyerbleevthab&nty that datietrixni gtregloghetherdodnae gam from

bi.oavail abi | it t . docet axel r anal ogue,th
adminfORE bd Rt ick B d R ER BE SycB o AR PR IR 60
analogduethereSfkolid AsspBRRAD aF hdnophrfit lafQietaxdlor @halan\R) BEMES liquid
t hereof solid dispersion, or nanoparticul ate docet axe

filled eapsalalPeRjertion el teadrug ifigm theflow pEtcandisisus of therstarershiverld
reduc®dr %1%5119%%5 HEam ft-:hr?b 2 %@Hﬁgndl tions of the stomach
woul d re e

uce or eli'mna I'S" decrease in
bThereforé,abiomgoyition lkemefisihg codted pappaiticulare daatakeisdri@alogue
oated nanoparti cul%te docet axel or anal ogue_t hereof,

thereo, B g athentii enafed dassiee] cuaoapaIIhersP! KRG ieg herein. Tn one
embochﬁféﬁ@ %e dr§1 fRRGH ’tl&?%lﬂ?ﬁ&%b B ofdl £ &ﬂﬁlflz?cmﬂoﬁ.\cﬁ%g bn ehﬁﬁﬁ coated

oral forrmulation co ses an oral tormulation, suc
solid dosagerfoemt eri ¢ coat ed solid dosage form SoI i d dosage

| SRV g3, 5o R TR Bl iR i pivas Rl g capsutes,
tablet) pARUpSSders, hind Yedhukes) [ﬁsﬂ:ﬁ%@ﬂ& df)éfa@%m{shﬁle%ﬁ@cﬁ% %k aﬁ’a[logue
anal oque t hereof is adm xed with at | east one of

thereof ¢ qd@w(%wnb al leayt @ng pf thgrfgllcpw@gt (@)an 91 8100S 1r(edrex01p1ents (or
carrler%ﬁ ﬁélﬁgsss)odw?% §1tr]a%| qr g cg?%fgx gb) fﬂ{?gsﬁorceg(lflenders such as

starches lactose, sucrose, glucose, mannitol, and sﬂlclc acid; (c) binders, such as
carboxymethylcellulose, alignates, gelatin, polyvinylpyrrolidone, sucrose, and acacia;

(d) humectants, such as glycerol; (e) disintegrating agents, such as agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain complex silicates, and sodium
carbonate; (f) solution retarders, such as paraffin; (g) absorption accelerators, such as
quaternary ammonium compounds; (h) wetting agents, such as cetyl alcohol and glycerol
monostearate; (i) adsorbents, such as kaolin and bentonite; and (j) lubricants, such as talc,

calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, or
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starches, |actose, sucrose, glucose, mannitol, and

silicic acid; (c) binders, such as
woantsoryset hyl cel | ul ose, alignates, gelatin, PCT/US2006/006535

pol yvi nyl pyrrol i done, sucrose, and acacia; (d)

humect ants, such as glycerol; (e) disintegrating

agents, such as agar-agar, calcium carbonate, potato

or tapioca starch, ]a ginic . acid, certain conplex

mixtuges theregfe for cangules,dn Fﬁscaéﬁﬂﬁlllt%tﬂ@ dqspge @éﬂﬂamaa rflso comprise
bufferfrfp! Hﬁ@wg%%s@?r«ﬁﬁ&af fin; (g) absorption

accel erators, such as quaternary annonlun1conpounds

() onneetrmbqqignatgeﬂme spatsd dbcetaxeb et anlalague thendofanudh gh theemadric-
n. and

O IR e N L ——
proﬁléﬁvﬁ@f ﬁilﬁlmsﬁ@@@ﬁfd pfesi RNl dosfel rROTUE bA¥ME 'f)?oﬁle associated
sodi um lauryl sulfate, orm xtures thereof

with thfo%dn@a%atl@sof & diE cPmpOBRmAY be descrihed afos ydsatibr mﬁhﬁyn

w5 A A B AL 3
concemth&roﬁafqughu ale cisetvied. £ puBifile pestile dotta@@itw® peaks ma

descriGein Bipodad 3 BXIPH o TS R act9e i e il Erﬁgﬁce's e
proﬁleolﬁidn%lhﬂétrﬁﬂ)#ﬂﬁ?*gg%@%eefh%l u-lrs]gﬁ r@l&?s@ngffﬁ%%%bét&el

associ at ed w adm ni strat) a dru
analoglﬂaylh@eofdescri bed as a "pul satil e prof| le" in whi ch

P R Pl Tistor D S8 SEsin iy PR A SR legss GR) dosage
form 1§ b&iﬁﬂﬁbﬁere@ Eﬁp&fbﬂﬁi’ﬁﬁ%@'valftyﬁiébﬁyagivleﬁ rifd f?Sfd ILLﬁsa?anﬁ%ﬁfrﬁé Pifile. In

peaks may be descri béd as” "binodal"." Si
this Caé% r‘ﬁf@@k i1 Be posma dies egreeftortionis obmr\md@dugn echnmmmauan of each IR

dose wftiHrdefs {RBREEMT N} i Bon3Ris TR Ao hiieBlyan Frpesive
admln@aau@mme paintd. r ghedtagdasdaes (2 thESs rdsiltaipaRa@e plasma

di ate rel ease (JR) dosage formis adm nistered at
proﬁ1e5ﬁ'$ VS AREIGU @S@@F@OWtﬁak@dl tger@pwg effests asspcigtqstivishthene For
examp‘Pé AR Radl Rt | leﬁod vfcfali% HRSEl é)‘hl’%&etﬁg P gmg Iggnclt% ?{@1 of

drug concen ratl nis o serve t'eradm ni ion o
docetagelair ahRodusthewiof hettveen gdf&s haegennbowht toowe dlédrgributing factor in
d .concentration), devel og bet ween consecutive-
reducing % PHEXSHE P3HERGINETARES (o @rions BResios4Yes r egi mes (and
t ORitlpaftReid ﬁf&&ﬂ%ﬁlc%ﬁ’@rbl'le% r@fe%%r(t@ r8fd Ioﬁﬁbnﬁﬁ%ﬁ?lar to those

partlcular phar macol ogi cal a rap utlc ef
disclosgd hersimaredlisedaskd amdelaingedrin éhcaHpilt@, Statee PamstiNow t6,2281398d

fall f .of.th asnma.cqncentrati
6,730, A otYad 0 dvale et b e Bre D ER AE N ik tat by
refererioe @Breid) OND O tHeGrelRQardt pRlRNLM iDiHid A& hastur folld 1RSI NG
or preventln patlent tol erance to vari ous ty es of

ahefler appeat pp feresgnbinkeriionils & axnltipaioubte ewdifédaalsase
compoglﬁR)l haHp A5k c%ﬂﬁooﬁéﬁ? coﬁlrprlgﬁg ar}?rst population of the docetaxel or

analogue thereof and a second component comprising a second population of the docetaxel or

analogue thereof. The ingredient-containing particles of the second component are coated
with a modified release coating. Alternatively or additionally, the second population of the
docetaxel or analogue thereof -containing particles further comprises a modified release

matrix material. Following oral delivery, the composition in operation delivers the docetaxel
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di scl osed herein are disclosed and clainmed in the
United States Patent Nos. 6,228, 398, 6,730,325 and
w6 220839986 to Devane et al; all of which are PCT/US2006/006535
specifically incorporated by reference herein. AUof
the relevant prior art in this field may be found
t herein. Another aspect of the present invention is a

Itiﬁ)art'.cula e.podi fied rel ease conposition having a

or anglpguether iR AP SAEGHPMSF-ng a first popul ation of the
Ao & htG e dm B HRh B9 ath@fisAtic ARG rﬁooﬁﬁs@&%aggya@ﬂ%&%mon
conprising a second popul ation of the docetaxe r

according kot énvtehtiomdhe fifsheomporeatis@ntimowdiat releage panporehes

th t ted with i.fied
Ot G G ARRE Rent T i P ona BBl e Egmel or
analo SRAAACoNHRHIEISS EadBesOf laf fith ARERERBE rédasd BRAQBMFrdnh eeRt

-contai ning particles further conprises a nodified .
populptéeefsthe feactar] ereanglogue theresif Hesnitaiging pattictisiang dreyreleaseeof active
| - 3L i \Y 0cet a S
rom §2TRARL OB, APRIFLUAILAE bR B0l B e
Similaty) deki presehcodf @umodificd peledse andtek eatarthl in the se@nda@®pulation of the
composition according to the_ inventiogn, .the first
docetaxshpioreiRgur Sesepti-fRSeNBE P2Fliclsauscs ahpbiiwAdetwesa the release of
h I
e OB AL AR SR LA S8 20080} or oo
thereofaganitaihing pedichesnd theaglepsene dotivevmgredidng fioel thasecont] population

tive fromthe firs opul ation of .the, docet | . or,
of the 33585 of SrRlo B thertShe BRI Rt | T e ol dane may
be var¥d BEilteYifg OB ARitRAGAAGS: BRI Ak 8NtHe imAGfiéd/Rlease coating
docet axel "or anal ogue thereof -containing particles.
and/ogpligring the comppsitipneasdios emefmtof maelifigdrtlaast matrix materiahutilized.
terl ' econd. popul atj on. of the. docetaxel .or
Thos, T &lrkdn ol D BEC bR AL e Hintlo sl SinfDRE R Prag

t BetausethegtisnidgofiRl padeed by titemdnipaitRxiRke Abdideadleeate
thereof fromthe first popul ation of the docetaxel -or

compegihRee adpapisationds substaniiady pitiler &9 ths plasmatnrelile predused by
VY ! : Y

e oLt B0 A0 AL O BRI i

controlled releasatcomposifion bfthk peestintrinventipn bepardculadly byefdlfoer i ng

.the.conposition and/or the_ amunt of the nodified
adminisieringdPoEgxel of gnalReoiorspt fF PR PRICRLIRRRIE A Dnd or
probleiBRiAt TREs iR birtietlafehSREE] PSS SoIBdsBidiBil thirdfbteZfR antageous

Thus, the duration of the lag tine can be designed to
for redyicingroranigissizingdthe Herehepnpamt bf pasienBeodexanne to e astisie ingredient in
the co rofiiil e produced by the nultiparticulate nodified
réP%égg conmposition upon adm nistration is

sThs Eﬁa@éﬂt aeyitioh FirltRf pioRided @ nitiasd Wor Beind @nberPBYSeEbular
by the adm nistration of two or nore IR dosage forns

breastgppsiangegtieia fay aryjung epncer Femprasing edminsteréngry therapewically
effectfé)fg %ﬁﬁ?)glﬁ‘li %%'H&gﬁigé#féﬁ a?%orraitﬁg PRI E MR YE B;o'v?d} ﬂu?sed or bimodal

administration of a docetaxel or analogue thereof. Advantages of the invention include

reducing the dosing frequency required by conventional multiple IR dosage regimes while
still maintaining the benefits derived from a pulsatile plasma profile. This reduced dosing
frequency is advantageous in terms of patient compliance to have a formulation which may

be administered at reduced frequency. The reduction in dosage frequency made possible by
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adm ni steri ng docetaxel or anal ogue thereof for which
patient tol erance nay be problematical. This
waoubdeiopersv i cul at e nodi fied rel ease conpositi onPC$/US2006/006535
t her ef ore advant ageous for reducing or mnimzing the
devel opnent of patient tolerance to the active
ingredient in the conposition. The present invention
... further provides. a.nethod foy treating cancer, in
uilizig s SmERsttopS GLhe HRNFRHPBHOUIGh GRS ToARARE heplfy care costs by
reducﬁ%"tﬁ@ EmoGRMR kiR PenBIMAlE bAE Vs bR FEARBY hisﬁ%ﬁé}ﬁ’ of drugs.
effective anount "of a conposition according to the
i Mhentireringredisnbin edeh pothpetnbmalp bethtadansdmidaffsenta thoo axample,

o confhy B T RO B PR bR AIARRR, Bl e

secontl @aipbREht BYmMBAGEE AnktAalctifR! gtddliént hidydRsREeall€ Hir¥8Mmbination
while still maintaining the benefits derived froma

theragies. dadeadetv ergherefetys ingredmmtsmpy heinsarrgsddedhigito the same

| S ' . of hent
R —
presemtdirione sdrapatnadf the dompokifisremae be Yccohtpanted dye for @Rarnple, an
uency, made possible b utiIizin% t he

dosage fr o
enhaneewg%qwg 5 SFS{tHE FamiRanind ok v U EoBBRERTHSN e qagnposition, to
: ' : ] amount of
modify 3 Efoﬁgalﬁﬁfgiﬁ B 8faBe R iRclYf hEAH Rdifd.

i me spent eal th care wor
adysiused herain, the tain tmhgscer Tivkeratt 4 senprmdediients dapatdach

enharg R R aner Bfee RIFor i of ot e EresredGbH DA he Fet
transpdRCRERY Be GIT MRl AHA, sikAgathuand. Fhfaseaandues PROREAL
nprises a second active ingredient nmay be desirable

. . C O . . . » . . .
limiter §p mediv plain Gttytanisk aysiltesestern gty andwlstiyatives thereas ingluding
Lagr.edi . . t Ent o th ane
slycch b8 AP Sl AR REROAS B Rk OO A 25T e pregsc by
reactiig tthyleae bxidt éth. a Attglacid, £ nRaildithol e aiiphefoladia sorbitan or
cg?ponen of the conposition.my be acconpanjed by, )
glyceyod fatty,asiester; aiockiemn B420 whiRitonh &§-gycopreteidnhibitgys and the like;
dm(;ﬁg{é? | lent of the conposition, to
n nodi $@gﬁgeﬁﬁg§b§ﬁpgﬁg’lt€ or therapeutic effect of
t Ade grapgricongchendocefixeisrethalvgne there of Ipeestrime d @ndvampeaetit may

refers to a c ound ich.is capable of enhancing the
be the i o i e S R B ol e st SRRy g pctane] or Aalogue

theredfRIPRSHR 1 thB YirR cORPbhE af@in the BRACbmPEAGS $n AliCartduht
in an animal, such as a human. Enhancers i ncl ude but

sufficignitorpdicit|aj therapahtic gespenseu rihetdmicetate] tor ynalegutsthersaf when

. ers, .ether d .deriyatives thereaf.  includin .
appliiBlseiy BELTEHR MPrgn TPt S sy bl ol antiomer or
as a nfixuke, asceiOsEotheiises afedatipmeRar ed by reacting

et hyl ene oxide with a fatty acid, a fatty al cohol, an

allle tiptretslspsephagactesishies fon tlérrélgagmfrtm decgtaxg! etcinglogue thereof
from ?a%h:‘?)glt eg%éﬁgﬁéﬁ?ﬁggﬁg Slgf_ié'ﬂ)?{ntoﬂf@i’ngEt)hegl:é{ﬁ&%t?o%edf’éach

component, including modifying any of the excipients or coatings which may be present. In

particular the release of the docetaxel or analogue thereof may be controlled by changing the
composition and/or the amount of the modified release coating on the particles, if such a
coating is present. If more than one modified release component is present, the modified

release coating for each of these components may be the same or different. Similarly, when
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and m xtures of two or nore of these agents. The

proportion of the docetaxel or anal ogue thereof
wonres®ai7sin each conponent nmay be the sanme or #CTfuse®rn06535

dependi ng on the desired dosing regi ne. The docet axe

or anal ogue thereof is present in the first conponent

and in the second conponent in any anount sufficient

modi éqqié]eo elglé%:alg {g@%@h%ﬁ%ﬁgb%ﬁ;@g gﬁg@diggcfr O(S:%{nggrg(:ﬂqg{erial, release

of the%icfip@fngjre@ietntﬂ ﬁlag% 'Ebﬂtfrol%eogsd{p shaod A e{rﬂo%to.f ﬁl%ldlerdg fo&se

enanti 6mer or as a mxtureé, racemc or otherw se,
matriemateriabuiglized. The ntodifesdrreleesesmatihgmay tbe praseits 1 dagh coinponent, in

a5 et G S MBS B R 0 Rl BT S e,
The nfodifRsiSrelch & cRAting 8k be Praes) @fﬂ&achicﬁﬁﬂﬁb}ﬂérﬂginrﬁﬁﬁ lafd6LROth &N

of the excipients or coatings which nay be present. In
sufficieat to yielddhe dasired dmsdagbeiveemeordpaentixel or anal ogue

_ b . o
B S B Bt BRSOt PR Bk SRR g som
each dof€popaith&yl £1se bé Varfed®y rodifdhg 118 dompokieiss Bf eachfoffiey €

than one nodified rel ease conponent_ is present, the
comporsAts insdpding waddying any f¥ripisnts aad Roasings mhich manbo e For
y 1 il Py
o TEY LS50 sy i T2 o BHERAI T ot
or analejuedb@eoftis réleasad bubstaatially shmeedietelyf ugonedadtistraion. Alternatively,

i ngr edi ent e controlled t he cholce and amount .
the i SRR IR, B QOGRS P TR S o F@apotent n
whichMé dbdcskel 61 SRRLUE AREdITYs FAOEsUDERAALy inlheBRAER after a time

conponent, in any anount that is sufficient to yield
delayt Hbe skoohd eempencny may e, foo exavaple, atéameidelayed invoediateasicase

The. nodified.rel ea coati ng..may. be preset,.in each
compgf S Pl olPH N i RcBeR o Eilhec efbeff i ptonded
releast Bém@esdnt @twhichehd @gegtNRaRaleeHPMBRIY & relthe:dliag cohti®led

.or delay time faor the rel ease of the docetaxel or

fashiogpyepyjuextenfied dsriod phiimeach conponent may al so be

vard i ifvi I 1] f

B A R R S b e
concenwaianngsvarviltbe inmfiyedved by elsecdmbihationsofaatipdfehest factdrs fust

£0 nent nmay _be an i di ate rel ease nponent )
descrifipdy 'R%rf_e%afd@_ei%ga%fs bgfvegh &}eo(&ﬁléewémg@ws ﬁ@or’t UEkef action)
of theEéQ@tB}?éT bt #hdi¥gdemEdd Bhehdh é&ﬂﬁbrﬁﬁf%ﬁggé %@itfo?l'gcri by varying the

ternatively, the first conponent o
compesiiaerping, coating (€ prtstmyeftbachmEthe abmppaénss s Bhusdrypanigtion pfithe

comn 5ot s AP aRO T R 50 e a5 e
and by €& G RIAE FineBYmOBus fedas@ ¥ Plasna prdfiléEmsebay@tined.
i mredi ate rel ease conponent as just described or,

Depenglingpmteidyeatipn of the lag timsl he(rsepnshe red¢ase af theldeaeiexel or analogue
thereo?)ﬁto?rpga%ﬂ component and the nature of the release from each component (i.e.

immediate release, sustained release etc.), the pulses in the plasma profile may be well
separated and clearly defined peaks (e.g. when the lag time is long) or the pulses may be
superimposed to a degree (e.g. in when the lag time is short).

In a preferred embodiment, the multiparticulate modified release composition

according to the present invention has an immediate release component and at least one
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rel ease conmponent in which the docetaxel or anal ogue
thereof is released in a controlled fashion over an
wexbwrndeno peri od of time. As will be appreci at edThg2006/006535
those skilled in the art, the exact nature of the
pl asma concentration curve will be influenced by the
conbi nation of all of these factors just described. In
.Jparticular, th ag tine between the delivery (and .
m"d‘ﬂt%ﬁ feage §8@R%e“§&b%gﬂwg§@trrf e GompoRent foRPrising tg‘ﬁt population
of the 85HBGLEr 4ARILAO therébIRBANRIERATPRAERS aftBihe B RO {efélaéfd
by varying the conposition and coating (If present) of
compqzgein compripiag cenepd audh sebsequens penplations af thenlooétatdler analogue

it . onponent (i ncl udi. t he anount
tneeoEOURAR AR P06 AR O S Rt may
comprisakicahirelfedaklchstecdatifig.t Aﬁ&iiioﬁalfiﬁdﬁliﬂ&rﬂaﬁkfﬁz,sﬁg a8bnRlaAs ”?
e duration o

Cﬁr of i | ? may be obtai ned. Depending on t _ .
subsequt m%cﬁ 164 Friease eoRRBINONHaNE QRIS rmodified slease matribomaterial.
I 2 ‘ h G : e nature qf .
o D A R I in,
for exanepleassingls usiliiadadlensd @agenettaesults tih ehapadtatsic ipnlshhile plasma

| as ofdile.may be wel| separated and clearly
conceriafipR TeyR st qaitplgranalomis Patsot e £ heshgpedite tejense
OB BT Shed BN RABItRMREYE ' i
comD B O AT RO BLy rpa oie
releaseemiriopemrttaivasirise ¢o asetiohd geak inl thaplesme prdie.t Embodiments of the

: ..0g to e _present.invention has an i medi at )
imvent B E85 8108 Kk SR RaS o CEER e n e 181 BdBaer peaks in
the plasapfdat , the i nmredi ate rel ease conponent conpri sing

%ﬂ&LrSt popul ation of the docetaxel or anal ogue .

t SR darasarrrrafile rmedyssd fios e administrasiondafsingte dashegrsnit is

: LGl uent

cdvant e AR R 4C SRR B TRE A0S MRl PR M ocetaxc or analogue
thereoff wighai theomet! domddngnipaatidrcdfaso (Theofd dosge antls.

subsequent nodified rel ease conponents may conprise a

2%?tno I%d rel ease coating. Additionally or

Bfhaf?¥& y, the second and subsequent nodified
rel ease conponents may conprise a nodified rel ease

Pty dostii hkdral whidh REEH the RleA B Metidodbk/dr Ahals e thereof
a nultiparticulate nodified rel ease conposition

in the degiyedygannes mayberised, Inpastioniarecondinz Masetialesuitable for use in the
. . . ' t.efi Sti [ sati | |
pocicC BT AL 1018 1EHEE LR BRLE Bl oo

cellulosermertand plithalutej @dilulde atdtare dirahletats; ho@sRy pRIFIPRRMy1R lulose
[ first peak in the

the co sition gives rise to a
phthalgg, ggfiﬂf%ﬁ’ 8¢tA'e Philalaion ammiq methaprylaieeenokisness serit as those sold
. r .
e 1889 SR SRy PSP REN LA AU TRTRD L
methacnydatie fcbpalymetseask ac thoposudd tindsir ies TiadeMask Budiabi® Spaaks

dn th asma profile.
polyvmyljl1 acetaqdf%{hy?ammg acetate,ehydroxypropyl methylcellulose acetate succinate,

shellac; hydrogels and gel-forming materials, such as carboxyvinyl polymers, sodium
alginate, sodium carmellose, calcium carmellose, sodium carboxymethyl starch, poly vinyl
alcohol, hydroxyethyl cellulose, methyl cellulose, gelatin, starch, and cellulose based cross-
linked polymers--in which the degree of crosslinking is low so as to facilitate adsorption of

water and expansion of the polymer matrix, hydoxypropyl cellulose, hydroxypropyl
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Such a plasma profile produced fromthe adm nistration

of a single dosage unit is advantageous when it is
wdesieriabise to deliver two (or nore) pul ses of #oTeS2006/006535

or anal ogue thereof w thout the need for

adm nistration of two (or nore) dosage units. Enteric

Coating Any coating material which nodifies the

relefse 0 anal ogue thereof in the

methylealin ﬁ%ﬁ do T géfflggqg[mlfeﬁl Sl inigrogry stalling ¢ehiglose, chitin,
amind¥Biy® i e rydath %@Ml?m@P(Edd?a%rc@ 'REf PRL, @{oﬁ.ﬁ{ &q-?aalgg ﬁgﬁﬁlan collagen,

i nvention i ncl ude” but ~ar e not mted to po
caseirg 6gari gn prabiy rS@dlBI,‘ﬂ wrhorymsthybtdlnlass o(sweBdtde Bydrophilic polymers)

poly (AR e et By NG WL ORUD: §opribeelitons em. we.
about Qb kb4 0ait) eani@utvand @at[&ﬁcﬂ%@ﬁé/ o, g ﬁ@'l XIOBK S havinb a61§w acetate
t hose sol d under the Trade gﬁl t(r) RS and RL,

residugh pypweHslle mixtyeg of %ﬁldar&d}ayb%mﬁﬂ‘a’d eelbrleseneqrielomnsts af maleic

o BN S RS RSP HONSE 0 ThaE b0 00,

polysewcbdraiee sudh),ad ragaty peagiyy Ikamﬁ hisalga&dnl‘.h; |atg$1§S acleiuat, @olyacrylamides,

d |
Polyof G EPHSIeGe oSiiEh RS vE APBRNDI Ky POblr Wik seraserampolymers,

diested cﬁ'p@ﬂlgﬁlcaﬁ QEbThERS 19?1%100@1@' &@Hrl]\‘éﬁf ﬁﬁt %@?rrohdone sodium

sodi um car boxyrret hyl arch
starchgjenobats €t h\Axplogali lEdwerd Mandl'ql] Ccletd)uhylephifje balyiers such as

polysqiRlrids B FRIbonT S BaSTH Rl kOB B! litlese. "
hydroiﬁﬁblbyltn%tﬁyl@gﬁﬁlbﬁg 'h?dTroﬁflp 1%11@16@% %w%tﬁpl Qi1uldRE nitro
yner matri X, y oxy | ul'oSe

CCHUICPWLH%WWWI fellgsce @qlﬁnl@se @thersp ?;Fl,yvihmgﬂnpymdcs (clohelyox®,
nonE 55 ) AR ST ENEELRYE8) HAB B B rsepeet

cellulcRS—bEiMratEiQi&Hul&sé-h@piona&u gélwﬂu@ra,onggbhl agen, m@l@(ﬁﬁkﬁl Gidlan,
cel | ul ose, wel [ abl e

bi b th
polyviFybaplons pg 'yi‘»é“ alephgoryripil o pgwcemmcm ety
ol Pl 9 955 B9 PRI UL PLONE i .o
Eudragit!, )Ruhnyanddﬂaash @Ithdn aviyhig aaldldavwaatmt,eﬁodmfaa&stémhatufal gums,

.swel | a m xture of r car boxynet h cel | ul ose,
tecithil B i afel g, Mo AERGtar T iR iy RASSivE Agaie
propylléfl@ g%'kﬁrlﬂiglﬁite | AR 4hY 8RS sudtdribié 'Haréya lo@ﬁ’s‘? Bhard Qragac anth,

, polysaccharldes such as a acaci a,

carragR%ns aguer, )tanﬁ)ggcgﬁqrhglu@ﬂ@ndgmanmmblem ltheaeoty Iﬁamvﬂﬂelﬁ

appreck%tc}i/ %ﬂﬁ% gﬁggl}ﬁg} )él g‘ff}ﬁﬁ(&?lgms aﬁl‘g]satsﬁlfgsuglfzﬁﬁl’ {@Pﬁfb‘gﬁ

solventy @aklsthé likeshap bt widdavb tid eakial. ShgbUROpMsticizers 1nc1ude for example

yl - 2- pyrrol i done, sodium starch glucol ate ?
acetyl@ﬁ%m@p afysorides iyl phiiaid dutyl elycplate; Hibuky] derpie: diethy phthalate;

imet NG, S0 SPGB L i,

citrate; tripropioin; diacetin; d1buty1 phthalate; acetyl monoglyceride; polyethylene glycols; -
castor oil; triethyl citrate; polyhydric alcohols, glycerol, acetate esters, gylcerol triacetate,
acetyl triethyl citrate, dibenzyl phthalate, dihexyl phthalate, butyl octyl phthalate, diisononyl
phthalate, butyl octyl phthalate, dioctyl azelate, epoxidised tallate, triisoctyl trimellitate,
diethylhexyl phthalate, di-n-octyl phthalate, di-i-octyl phthalate, di-i-decyl phthalate, di-n-
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hydr oxypr opyl nethyl cellul ose, hydroxypropyl

cel l ul ose, hydroxyethyl cellulose, nitro cellul ose,
woanisoryset hyl cel | ul ose, cellul ose ethers, PCT/US2006/006535

pol yet hyl ene oxi des (e.g. Polyox(r), Union Carbide),

met hyl ethyl cellul ose, ethyl hydroxy ethylcellul ose,

cel lulose acetate, cellulose butyrate, cellul ose

A e A i B
adlpaféohiﬂ 'eﬂ‘b&llh m?f"ste@ﬁc%te al -2% xgg at@%ﬂr@%ﬁﬁcﬁte

pol yacryla pol yacry cdopol yners™ of
meW hercthy inoelifiei wlease mﬂnment)dompmm adm(odﬁ'g:d release matrix material,

any (PP ek el EF BYERn T Bl & SHablamelpaen of Berifcfelease

matriP @faltdridls @hPb&adeaS Sumwrﬁlsadrg Wto t%@éy MedGlied 40 The term
pot assi um al gi nates, propyl ene glycol alginate, agar,

"modiied relgnts mate nyéergal'h@ﬁ ysed gneaymcluﬂg&:]@@o;ﬂe]ampolymers

hydro%ﬁ@ggﬁg Br{r%gss gngl[]ra %{%lfel‘g%%lgre%ﬁ gz:h&c&%(a%g tg%)aa\‘%}el qsfcnlb(gdlpy%lg (13 elease of

docet'&m]) bﬁ@na@dg&ﬁ thatedfidspeered Aier&ikiih b drin Wi, Mddified release matrix
pi ents such as plastieizers, |ubricants, solvents

mateféﬂkfdswﬂﬁélel fpyce MtleeeO%@a Beesew inyRation andludy, busarernss fliaited to

mlcromﬁ &igegfr%:l 'é?)‘aL @yﬁ%@%@?&l@&%?ﬁ@o%&%?gltc%l;luloses such as

hydroqiypnopyllmdt}@rld:diﬁllcee anld Eycllmkymbpﬁeélhﬂ@,e, pblymhﬁyille oxide,

|

alky QG 3SesCineh g et celliiosk g s istilosbepoips e barohs
polyvﬁ‘ly‘ﬁ?ﬁfoﬂﬂonéj 'c@ﬂ‘&lkfie a‘%@fatha Eﬁiﬁ@se%%ﬁél blﬁﬁﬁg{;éﬁﬁﬁsb qgetate phthalate,

pol'yet hyl ene glycols; castor oil; triet
cellulpssi metrmle&utg‘@hmlgvmgllay‘@@p ohthakate maty@ll@hnﬂhsqrylates polyvinyl
acetatg%{lﬁe'&o' t Lacetate, acetyl triethyl citrate, dibenzyl

h g} theieR xyl phthal ate, butyl octyl phthal ate,

d A ﬁl@l’t@ﬂrticulﬂfé halided relbase)XtbmP6iibn Béohdh@tEthe Pr&ehidihvention
azel ate, epoxidised tallate, triisoctyl trinellitate,

may bgi laﬁqmrﬁ@séymor@ny Ruifadiedosage Frmcvhich fisilHales telease of the active
1ngrecgént ﬁ%% tg%% i %&{ﬁﬂgftﬁig& dlpf ﬂlgt%r%i)’q ef:fglltﬂbgtgh alaatileerfd of the different

populamonsbfelbmtdtm Nydtnalcrgluﬁﬁlhdredfab@taldingaaaﬁidwsl Wil nake up the
sebacat e, - et hyl hex

. di , yl
lmmeg@lapfgiegse %ﬂd&ﬁ? Héj@g%ﬁw GOWP@ﬁeItthéh%laml beitie ﬁélpé iy suitable
capsufe@ "RiER §§‘ har@ %?E&ﬁ §8§%1? caﬂﬂggfs fn%h@é’lg ethgﬁfffe'réﬁlt individual

material, any surt rel ease matri
populnimm@ roff actl\@rlngn@dmamomtamn’g |pamclezs mayf benaaifresseld (tgitleaa;lly with

et EdpRI S n TRVl GVIFY Moy RE SHa oo LA 2040 CAPSEs in the

approp@dte pEdpoffins] AndBleLEdifible (ﬁ)%a%ﬁ%ﬂn hengt o d ﬁﬁiti«lﬁ%’r tablet. In this
ydrophilic polyners, hydro bi ¢ pol yners and

lnstanﬁ*? fhedretcoptponemfof e r@hltm@lculamnb@ﬁod rqtease cginpgsitibemay be

B T e
layer ofthe rivddi-$aystiiabilpl Thd populdtond boEsdetsxeDor etnlﬁl%gﬁé e%edtf -containing

nvention include but are not limted t
partlciﬁ,ﬁ grasmeMrdhe corapesition oidhe inventien mey further be included in rapidly

dissol 67k RB¥MTEL Y] Gith hihP8fervBX IRV oA U !PRR B 1SSl A form.

In another embodiment, the composition according to the invention comprises at least

two populations of docetaxel or analogue thereof -containing particles which have different in
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hydr oxypr opyl net hyl cel | ul ose and
hydr oxypr opyl cel | ul ose, pol yet hyl ene oxi de,
wablboslooedsh ul oses such as net hyl cel | ul ose and PCT/US2006/006535
et hyl cel | ul ose, polyethyl ene glycol,
pol yvi nyl pyrrolidone, cellul ose acetate, cellul ose
acetate butyrate, cellul ose acetate phthal ate,
eIIulose cteate trinellitate, polyvinylacetate
vitro %ﬁt%ﬁ%m Is81 yal kyl met hacryl ates, pol yvinyl acetate
a
T EoRIRL S oS PR BUALS IR Lo o ggpace
formmtatmang ttmcnompoattled reladse t]m@ocstaxélad&laﬁaldgw@erefoﬁ sweh that
bst t ﬁ @ ? (%gtes rel e se OL act.i ve | éedient in .
substafglly all of fhe deefigel or ¢ §Freot gRutainacigdhe Bishromponsat is
released Bh@ﬁ@ r@feaidtﬁ" tﬁ’é H(ﬁ&f;&@ﬁ orRARMLAS tHRAD T ﬁfonfjﬂl@ @Ec%ﬁlcoﬂ%onent
anal ogue thereof -containing particles which make u
When; the ﬁr panent camprises anAl comgonayi for exhn@e.dhisereferable that
|
e EBRNERL g b S BEL B hd b1 Sn S B ey un
substa@dtthﬂy a]&lthe\/c&icytaxélhﬁ adalbétﬁﬁ tB8iteof icthy TRl dampeedy hat heef $eledsed.

ngr edi ent contai ni ng particles nay be
Relea&“o?f&%%é%@gaxe Pk anghngue Jheggaf Hirome therseenmd compongitamyshe delayed as

detatléd‘&‘t%vg‘b thef a4 cﬁ{asmﬁmﬁ‘é&]reﬁ'@ée P@a{tﬁlﬁ%ﬁ%y g%ﬁéd&'ﬁé& Ilﬁ\re?i?ehmatnx
Into ca es In the ropria ropor
matergli t abl e dosage fOfﬁ]IS that of a nultl-layer tabl et.
this jnstance the first conpgnent of the
ol PSP BRR RS 5706 9 ésiab EFTa BB G ieht ilsganeayisoviding o
dosag 8¢he $afch fa@ﬂi‘t’at@sn@aﬂ,haé’tﬁ lof a WrdtRiobdISF cfb%@t%%i o?%ﬁﬂgg@é Yhereof
bei ng subsequently ad as a second | ayer o
from gpatient's sytam, relhsstof th@h@Cptapsdl catandngua)tﬂlewoﬁ fvexthe saxond

comofl8 B9 LR BSRONELE DTS P R e

the firktcongnehthad bs&Dleldabddl, dasAgtef QaFedSiENaABasR P portlon of the
effervescent dosa%g formor a fast-nelt dosage form
docetaxgl eranalngy #ed fropethe dixgromponent et beet cﬂ@r@cbfrom the

patient' g‘%ys'teﬁw € ?ﬁtl&ﬁ?ﬁg%ﬂ&%o‘??rﬁ%t L ?e%?é of dggé%ﬂe?é i‘?%‘% thereof

t axe ana eréof -containrng par

from thisedont aumpdmérft ef thetcompusitiow irto epal datik Slibstuhﬁﬁlllﬂr, &Bnot
osition of the

Pr ef in aop tion the co 1 )
comple {t@ ﬁ?\%ﬂﬁg i@ ne 83 Qgﬁ‘i lgas phgut awgga@s pHemadnusistration eighe
compdditforconposi tion rel ease the docetaxel or anal ogue
thereof such that substantially all of the docetaxe
ofhemasg abthetdengefibmabe sexbnd domporeneof the sbmpmmmnmr‘dperatlon is

st S e oSSBT Sl ety

about fdtfrihbut@omfhﬂﬂl‘imﬁt@ﬁ%| ofife @positlamponent , for
exanple, it is preferable that rel ease of the

docet axel or anal ogue t hereof fromthe second
E. cMptkortsraf Making Nanopautieulateddsstaxel Camppsisions t he
docet axel or anal ogue thereof in the IR conmponent has

bRE&FJafiGRREHocetaxel or analogue thereof compositions can be made using any
suitable method known in the art such as, for example, milling, homogenization,
precipitation, or supercritical fluid particle generation techniques. Exemplary methods of
making nanoparticulate compositions are described in U.S. Patent No. 5,145,684. Methods

of making nanoparticulate compositions are also described in U.S. Patent No. 5,518,187 for
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Rel ease of the docetaxel or anal ogue thereof fromthe

second conponent nay be del ayed as detail ed above by
woheostoersof a nodi fied rel ease coating and/ or BCT/US2006/006535

nodified rel ease matrix material. In one enbodi ment,

when it is desirable to mnimze patient tol erance by

provi di ng a dosage reginme which facilitates wash-out

« of first dose of .dgcetaxel qr | o t.hereaf from

Mettd o8 Crisfie 1S il Shbdatrest U AP gtdtou sl S as for

“ContHidh PP okl e RATI g Hirh A& uBEA FBsEAERONERL Patént@% Y6 999 for
until substantially all of the docet axel or anal ogue

“Methof @f @mmdmmlnnnwutﬁmltshbftamqezf %Sr@ﬁﬁm MNo. 86 538é for “Co-
I
s B3 AN R ST AR ol RS o

Modlﬁers SU S .Qupmn st 5)663,30% & "Cjoelallicﬁdpr%dSlgffatldiﬁ)fQ@dﬂoﬁEanﬁlate
tem In a particular enbodi ment, rel ease of

t he
AR A Oy WH BT CToNER MO Here Ul ePatent oS, 560,932 for
"M1cr%§?f§eﬁ{l{nac{?ﬁﬁ%g]ﬁ?rﬁ§%@?gﬁhﬁ&ehﬁca‘? %?e?{slyﬁ S'f g?terét No. 3,543,133
for “Prfcesstof [Peqmtlng BoRuy Contrisg L(Hommfsﬂtlens @dﬁmamni?%c Naﬁdpaftlcﬂhfs ” U S.
r.o

h | h
pace 58 ST SheoF S KRS oBe e L 40 s
5,510 $F@§§rapﬁdc@§s| of; PréﬁanﬂgtTh‘é %Qﬁtﬁt @J)ﬁi positidy r%@glgiglﬁlgﬁaﬂg?érﬂgles ”

| east about four hours,
and Uﬁo Bﬂtgm 246t 547 OalehPi fior Shiethod o Poﬁfpatlhgl\lanmwsde CompoEitions

Conta Gl et e R ARG P s SlbBbiodian! & “high prsgsueitically

incorpbR®ddiRkeif OYRORIdncONS can be nmade using any suitable
met hod known in the art such as, for exanple, mlling,

hbhtseHtanknanapartisplay dncetarelon anglogeg ibereef pcemmsumms @t d
disperﬂ@ﬁst‘ dalte WHRDE ?1}%03? {eﬁﬁ QB 1id %%%tquﬁxfoqgéeafoﬁngﬁ{lg S uc% as liquid

makl ng nanopar e conposi t1 ons esCrI
dispertiois;, gﬂa,taerttsol‘doomﬁnélﬁﬁ coédns, dMattiodldd r&éasﬁ&&fﬂrﬂiﬂatloéls fast melt
ano np03|t|ons are al so described in
formulgfiens, ?Y éﬁ %lfesafebﬂetﬁoqapw@% delayed welgaperoggulations,

extend@ﬁ PEIERE %Piﬂlﬁz?c on i’ﬁ,ﬁiﬁﬁ@ﬁ%&se HngulaP 91%1‘2 ﬁhx&ﬂmlﬁedﬁat? rél85e and

for "Continuous G 1 ndi ng armaceuti c
ContIOBcﬁbEcdmﬁmnhlaluoss eRatent No. 5,862,999 for "Method of

GA{% ggel:@%ir@fprgﬁ tclm(%%agl.eagp (21%1 %1'2&;? i;céﬁggi?és FE?)t glspersmg docetaxel
or analdgB@RRfdof Gl BY@d a@&m&ﬁédlg %ndﬁogﬁlﬁﬁﬁlaﬁic%ﬁ Qd\ﬁ%fn%lthe particle
Gowh Mdifiers;" U'S. Paten %

size of'tlg, dme@xgb@remabqgugthemq)f &9 an\gﬁf@p]ap tamrgggp@‘twle 51ze of less than

about PR/ AE RAMGEE TR 3s Aot bt ol o i pofchioin

reductNan drha pH cﬁﬂihﬁh@uﬂhl&ﬁp@ﬁ&ﬁuhedi@ is AERAILSy matdtdnedPRttBitthe range of
from ablout 5.0 to a%out 7.5 during the size reduction process. Preferably, the dispersion

medium used for the size reduction process is aqueous, although any media in which the
docetaxel or analogue thereof is poorly soluble and dispersible can be utilized. Examples of
non-aqueous dispersion media include, but are not limited to, safflower oil, ethanol, t-
butanol, glycerin, polyethylene glycol (PEG), hexane, or glycol.

Effective methods of providing mechanical force for particle size reduction of the

docetaxel or analogue thereof include ball milling, media milling, and homogenization, for
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for "Process of Preparing X-Ray Contrast Conpositions

Cont ai ni ng Nanoparticles;" U S. Patent No. 5,534,270
woéanos/oveEtshod of Preparing Stabl e Drug Nanopart PCras2006/006535

U S. Patent No. 5,510,1 18 for "Process of Preparing

Ther apeuti c Conpositions Containing Nanoparticles;"”

and U S. Patent No. 5,470,583 for "Method of Preparing

' |t|ons Cont ai ni ng Cha d. . .
examiﬂ'\?p lg‘h?) lﬁlio(@él% W@A&@F@@é&c{] BrComal BADmmiflings adew energy
milling E@&:‘egd B&d ds¥s fn'i‘l‘ﬁﬁ% Bféﬁﬁat fheh %ﬁ'lﬁexbf{ncf R84, eTﬁ@ma{rel?ﬁls are placed
resul tant nanoparticul ate docet axél or anal ogue
in a milhing ¥esfsektbatio satated a’somnnailqumdrs&clmﬂmt thamdokia cescddez add remluces

e BRSSO B 8850 e
particleré@¥kion @s%}b{/ﬁledi Byl ﬁfa%ﬁt? Ase tﬁe%aﬂslomeoa@muoﬁaﬁédlml t
f or mul atlons | yophilized formul ati ons, tablets,

Mf@m By m&l Bl ady Bl enesgp melling provessatDenstaxekoraarmelvgue thereof,
surfacE:% aﬁgﬁg %Hg%ﬁtairegﬁﬁcedqﬂlasrg&woq zgn%# =& %lzlt? e{H‘JA a{amoo%I;'

ease and contro ase

conta1f1mgn‘méchﬁ ahs rotating. shafimseliap) Thy rdi’fhﬂlﬂg shgftagitates the media, which
[ i on method conpr.i ses:

. h d
SubJCC&% %ggeégxa% PT anieyg daerefend srrfage %hlh@'a ?cu%nfaég@m achsheer

forcesnﬁlgfe@yrml Fggganl cally reducing the particle size
of thé docet/axel or anal ogue thereof to an effective

allemaxgenipatidni is b éechhizige tifat Hesssnot hsmmdhnglmeaﬂo (Domtaxél or an
sur ace.stabiljzer is de ei her before, ,
analoghhEck, infidp sabfier, o it DeftiassTp i foaloeup et and
liquid Gl*hﬂptﬁé Sin@ite FRBiFet SddR0 AkeF ﬁéﬁl&’le RBE E‘écﬁicfi&@ aé EtPéa'ih bfdBelled into
range of from about 5.0 to about 7.5 duri'ng the size

a processagae.i whick invbe i\élcrqﬂrueéléfrr%nychmdﬂe callesisbe EiteractieniChamber. The

produé‘ﬁ? Be ftr%%tea 111§u¢§ ed fn‘te \%}g‘u&% Flhé) icg{:%&%lﬁug?i gﬁg}%%vaelve of the

Microfltflie mashmepﬁﬂgys 51@ bulbdfﬁh@plﬁinﬁl ©nes ﬂie@iuﬁlpqalﬁllb@ with product,
utilized, Exanples of non-aquequs di S{)ersn on nedj a
the primjpg yafxe inglosedaad H&prpwﬁtﬂ%@rqeé thignel theiaterastipn chamber. The

geome?ghcglﬁé ntérQHfo‘ﬂrbﬂleb?A )péBﬁ&éeEp?&&QﬂfM%ML Sﬂ&g of Y@Bgct and

Rexane, or g ective et
cavitaporgwhichngre mesphasible dbr dosetagelfannpasibped theeof partieldsideireduction.

Speci’[fi:a:'fallltp/ih ﬁ@g E}é}égﬁl&g pﬁ@natl) og@g ﬁ%ﬁgglr&%%{i i)lg? ugﬁg espﬁ)t 1|n’|to two streams

and acﬁ:@l%ﬁ’f&f’ﬂé'eﬁtreﬂeltyhn?n Ml@cﬁﬁéé UI‘H@:' féﬁﬁécf tsBE tHeR Qirected toward each
M crofluidics l'ing is a | ow energy

other 3xid) doilitlg ip rc]m;lg@sacﬁlhatzom e’EhermeBultm@ pmddctehas srenygfine and uniform

t d teri;als are ed .
partcf§ P ol Sl 3P Ml REp R 4 B 2 s RhREE e o
allow bcktaingtdmer@dd@t CESS. Pdemt Mod5 5e0uce o BHRhRAAL,vHieh &ispeifically
i npaction. The nedi a used must have a hlgh density

by
incorpgiatedey @fﬁ@?w refits thepiegessiveing arinreflvidizei® rosuliipgde gub 400
nmpaﬁ%le%f avity and the nmass of the attrition nedia.

Published International Patent Application No. WO 97/144407 to Pace et al.,
published April 24, 1997, discloses particles of water insoluble biologically active
compounds with an average size of 100 nm to 300 nm that are prepared by dissolving the
compound in a solution and then spraying the solution into compressed gas, liquid or

supercritical fluid in the presence of appropriate surface stabilizers.
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Media mlling is a high energy mlling process.

Docet axel or an anal ogue thereof, surface stabili zer,
wanaelmwogedd are placed in a reservoir and reci PCOlUS2®6/006535

in a chanber containing nedia and a rotating

shaft/inpeller. The rotating shaft agitates the nedi a,

whi ch subj ects the docetaxel or anal ogue thereof and

surface stabilizer to i actlon and shee rces
ﬁlréwgwo%@ﬁ &z @ec{uﬁ%@} gmﬁlzzeaﬁfr the,docetagel or an
analoé'L?eQH&bSﬁUi@ rddiRkd Qpﬁlsefﬁ@ﬁvé‘%ra@e eﬂa&‘tﬂge §B8bPlesBGE Y I?aigbooo nm.

or an anal ogue thereof, surface stabilizer, and uid
( The Docstamk et anatogan t}mn@df@gm be afidaddot lignil med;amdwlvwh it is
t he .sunf tabilizer .added after partigcle size
essentlff ydIngly Yo Rumd peei. Hissone el BT e oo iedd of g analogue
thereofi €18 liqoid IlﬁedlMcsﬂi Oérlylﬂdﬁh I8dut 5)to BBGNIE0%,, bBokab e dbdi80% (w/v),
I nteraction The product to be treated is

or aboui ¢y kq &hput ﬁ@% tTrhé SBIIf@ﬁ? stabilizer Ratnbe presad itoilze prepwi or it can be

addedgﬁ {t}mo{lg% xsgé)ﬁrg gfn%lfe d%h )M:l ﬁf e(f)lI lxﬂ‘é'létgué ?lﬁerﬁ%cfg 15‘\9{11% p?cgc ﬁ%é
reductidre The conogntragion of the sOff@Gﬁﬂh ﬁhﬁbrfc%v:ﬁ&dﬂiﬂ@?bdm O]Elolf);]abdut 50%,
ou i nteraction cha . The geonetry o e
abouﬁbtgt@rage‘t“i aa&’iéﬁ%‘@r @ga‘&kl@%gwwghn gf or cesyof sheer,
! nﬁﬁ%rem%n%‘ﬂs&@&#&ﬂa b%hﬁﬁc@r?gelt E@ﬁ@&fhﬂ&l Bk to reduce the

docet'axel or an ana her eof” partic
averageguiwiaelé size ofStheciot¢texdl on an ampdogle théreof inttlsy dlsparmnn to less than

. the pressurized prqduct I|t
abou ZFTRRE 5 R B ER B Frerbl JE it et witen b ot rsed for
attritio) A\ lfeR R ely] @1%%10@&@){6‘1 Besh %ﬂ(%fe@ﬁer&%ﬁ%@ﬁﬁﬁc@%ﬂﬁﬂmer can be
and collide in the interaction zone. The resulting

disperpadoian fbe ligeid meshia/usingiitablg agithtians meparGovdeetype nixep et a
homo%én%?m c? E}ﬁeré\fb& B ({ SQIIV? él\?v\%éfg% lﬂ%ﬁé Qrg?n%tlﬁrgse %‘gglr Ove{a&ieso/lgble to the

nakedRsé efttis bkéferﬁ;d&h& the piBnii0 bBewsjéct&l toauch a M‘Hnﬁhmgsdlspersmn step
specifjcally incqgrporated by reference, refers to a
when g recargulating miediampll s usgd 19r @369 r) resulting in sub 400

PHELA A EHL O, 0 DR (EUA s
analo @pﬁhéreﬁ&on&&ﬁé’ntlydaaﬂddtl@hs foar ¢fi acdigger©dn will e Sullta’rﬂ@thlsbéraon

s BRI Aokt SATBSHDIE WA 20 BN S8 SL22, Ol i

and a BERRAUNAA kftds Bl idtpké}'@rr&f‘&hetteeﬂib %Pe&ﬁ%ly%oft@ﬁnﬁﬁﬁéﬁﬂn@ Bequired
into conpressed gas, liquid or supercritical fluid in

to proyide the deswed redoeticipmeniclesize. Skorfraeskia Bilding the epparei |Vrsg051ty of

v e TR RO D s, el R o

appardit WResityfavepafex Rréfebd fbmabeht 1 @S® dbdan] Gbetipoise. Such
2000 nm_ The docet axel or anal %gue t her eof can be

rangesigad ip aféprd apjogtimal badencaibatwitsh effigientiparticle size reduction and media
erosion.

The attrition time can vary widely and depends primarily upon the particular
mechanical means and processing conditions selected. For ball mills, processing times of up
to five days or longer may be required. Alternatively, processing times of less than 1 day
(residence times of one minute up to several hours) are possible with the use of a high shear

media mill.
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essentially insoluble to forma prem x. The

concentration of the docetaxel or an anal ogue thereof
woOnodelve118o qui d medi a can vary from about 5 to BODWIS2006/006535

60% about 15 to about 50% (w v), or about 20 to about

40% The surface stabilizer can be present in the

prem x or it can be added to the dispersion of the

d or. an_anal ogue thereof fol]ow ng particle

S

et axe | .Cl

11he pReiglre O 8¢ doprexeloman ﬁfl@laswe&herap% taebedtycge dn size at a
i i . . 0,

e B e oD YRS Ok R SRl
about Bé Cpteelesscthamabde 403 Edadiordindrily pafersedhj Kdesired, tHe pracessing

. mechani_cal ansi1 to reduce the average parti ﬁl F si ze
equipient 78 b seatea vufh enverrionrhsasyng caHBmERt Gentiohef the temperature,
ca. SRS P A e AR i Rk, oL
Genenadpdhé methmdtafithe immentiint ie corateniestly carrikd odbweleaz@lditbonsand

ambie%xl? E’elgg%gaz te %ﬁ&?ﬁéro??s%iﬁg&?@ﬁ{eg%ﬁq%g gl Flﬁé‘g %ggc%gze l%Loer the milling
proce§di Adbiefpro€esting plessidh 8% tyPiBA ofbXle mills! Rktitordnills, and vibratory
__ honogeneous dispersion is observed in which there are
mills.no | arge aggl onerates visible to the naked eye. It is
preferred that the prem x be subjected to such a
prem .l i spersion step when a recircul ati ng nedi a
mcﬁmdf@%g for attrition. The nmechani cal neans
applied to reduce the particle size of the docet axel
oThagriadial agpdéa fon ehegmiirtic o sive nddaotidrystemoart ke ldcted fam migid

. of ispersiagn mll. Suitable dispersion nmills
media BiERERL SPHSTFH! GrPRTuculafe TR B PY prerdet s lgsghgn about 3 mm
and, iidrk :pref@iﬁglyﬂ'_ﬁ:gé thafllabb®t 1SHED KR %eﬂ?&%sﬁhﬁlk AR PrAiRaBE particles
mll. Amedia mll is preferred due to the relatively
of theghenntien with| shprier nrpeassing dimies edd iopast Ises wearttp thededlingeuipment.

ticon . in rticl.e..size.. For ia mlling, .
e BRI BB by BfiPBgiR g Rlels Lol Bityat poniom
oxidepdiohits 990 210 altilitedlwilthasdiid, PRéGRum 31kafeOferBald, stainless steel,
. .mlling the apparent viscosity of the premx is
titanigy alwmapg H5yo Z’i(g sabibised withygrive, apbglessigrndingmpdia jasseexemplary
grindiggﬁhéﬁrrgd%es tend to afford an optimal bal ance between
particle size reduction and nedi a erosion.

THée gtihding noerdid ¢amecoarnisy paryicles del yregnefechdpesudstantially spherical
. rimarily upon the partjcular nmechanical neans.and .
in shaf. ¢t Rty COBTEHTE GHATISLY BEPUUTSREFestsh) AlTHFFELY, the prinding
mediafaA e8mptida EbIERVRAL atRalif bf &/Folf@¥Sc Risid LMY HB¥orPCIn one

required. Alternatively, processing tines of |ess than
embodimgayof the &nvdeties the padymefic tmsin sanhavea dpnsity fgev ebait 0.8 to about
30 /hours) are possible with the use of a high shear nedia
V& . The particles of the docetaxel or an anal ogue

t heg@efal camtable poRawERdedifs sre 2BericaBy and physically inert, substantially

free of metals, solvent, and monomers, and of sufficient hardness and friability to enable

them to avoid being chipped or crushed during grinding. Suitable polymeric resins include
crosslinked polystyrenes, such as polystyrene crosslinked with divinylbenzene; styrene
copolymers; polycarbonates; polyacetals, such as Delrin® (E.IL du Pont de Nemours and Co.);
vinyl chloride polymers and copolymers; polyurethanes; polyamides;

poly(tetrafluoroethylenes), e.g., Teﬂono(E.I. du Pont de Nemours and Co.), and other
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tenperature which does not significantly degrade it.
Processing tenperatures of |ess than about 30 C to
woOesw/wimn about 40 C. are ordinarily preferred#CTius2006/006535
desired, the processing equi pnent can be cooled with
conventional cooling equi pnment. Control of the
tenperature, e.g., by jacketing or irmersi on of the

m | ling. chanber i wat er ont | at ed
fluorcghyanes '|h§/f91 ‘5';}%@“%8? Y sPot: melvprRIRRG e WOt bk ipBfestgrs such
u S
e A 5 0 UL
contaigirfgpolymersisuch aslysilokaney apd dredis. Theipobmicrpanbe bividagradable.
ExemeE5 Bithfaredige diPRER indhigboroiges: ndfulebyicRierRgonBimess of
lactldés)indtél?cq@ﬁétpcféﬂ'a@xh%ﬁ&srﬁ&?@&dﬁﬁy&hﬂﬁn&ﬁﬁc}@ﬁeﬁ 951%&&&0
fromrigid ia preferab spherical or particulate
carbon'ﬁes)owq}y@\é@mlgydéﬁxm@lm@@t%zvely@smlmﬁgyl hezldmmpmlwni esters,

o TR L Sh A o 5Bt SR ph e oo

poly(phios phazbiods). eForfhiodepeRiably folyes s, ajodtaniiiaion f@s sheradia iteelf
t he mlllnge The .selection of material for

ul pment .
advangaig Y FRil rﬁ@taﬂ%leﬁeam veorisio ielpgisdlbtaqcptrle productsdhat can be

elimirftdCOGth ¥he Bidyde, such as 95% Zr O stabi | ized with
magnesi a, zifconiumsilicate, ceramc, stainless

s ff belgrinding anvidie, prafevatily eang®5i stzeQrah abouti Oz(Hdtowbbht 3 mm. For fine

s} AR R 9 TR L ST o

preferBBli! fr6hm@Holi @03 & SHobf Ehith abdive subst ant i al Iy spher i cal
i n shape, e.g., beads, consisting essentially of

pH § nﬁfﬂéedr@mdmg proeess ithet dqsceﬂayel quaealggumfdimgf pasticlas emrmade

vin atin res

R R R
theredflvéto pahiylivgr dhambes IcBnt@aihgl‘kﬂ)éemﬁeldﬁ Railbyud theroahatterddfhg media

to _about 3.0 g/cnB. rtél‘%eneral sui tabl e polyneric
while g bampe te peshice tha Rarticle sigenaed caniigpouplyremoving the

r

raner RSN PR Rl DS Salote o SRERAE

t Abengtindiag oiedidie isqgtrattbd fipedthe mlhedmdmﬂaxﬁuul'amgiocetaxel or

rindin Swtable nmer.ic resins |nclude

analoglie dhapocine SoBSRL pgﬁ%gra‘ﬂ% ISR BIgUSo & 467 PBFY Process such as by -
simpl& ﬁRﬁa‘ﬁbh rﬂf&ﬁ‘ng’ﬂhﬁhgﬂ' avh e IeR 28 E‘@reerﬁ bid 88ikeO Qﬁhé’l‘ﬁ%f)zg'atlon

pol ycarbonates; pol yacetal s, such as Delrin (E
techmnmsudbas\mmﬁugamun@oal)w bvram]ploycﬂll ori de pol yners and

copol ynmers; pol yuret hanes; pol yam des;

Sterile Product Manufacturing

Development of injectable compositions requires the production of a sterile product.
The manufacturing process of the present invention is similar to typical known manufacturing
processes for sterile suspensions. A typical sterile suspension manufacturing process

flowchart is as follows:
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pol y(tetrafl uoroethylenes), e.g., Teflon (E. I. du Pont

de Nenours and Co.), and otherfl uoropol yners; high
wdensiwyspol yet hyl enes; pol ypropyl enes; cel | ul B6®/US2006/006535

et hers and esters such as cellul ose acetat e;

pol yhydr oxynet hacryl ate; pol yhydroxyet hyl acryl at e;

and siliconecontaining polynmers such as pol ysil oxanes

and the like. The pol  can _be  biodegradabl e.

Exenpl ary bi odegr adatgi(’g%ﬁoé%?@l?@cl ude

pol y(l actides), poly(glycolide) copolyners of |actides

and gl ycolide, polyanhydrides, poly(hydroxyethyl

met hacyl ate), pol y(i m nGomavtnatiag es) ,

pol y(N-acyl hydroxyprol i ne)esters, poly(N palmtoyl

hydr oxyproline) esters, ethyl ene-vinyl acetate

copol yners, poly(ort . -y ( capr ol act ones),

and poly(phosphazenegﬁﬁé%g% $%§§g%édable pol yners,

contamination fromthe medi d itself advantageously can

met abolize in vivo into biologically acceptable

products that can be el i ¥i#&{EAZfrom t he body. The

grinding nedia preferably rgnges in size from about

0.01 to about 3 nm For fine grinding, the grinding

nmedi a is preflgophiliyatfon) ehd/bo(erirfdPStetiliadtiva) 2 MM and

nore preferably, from about 0.03 to about 1lmmin size.

In a preferred grjnding process the docetaxel or, |
ads pfeed ﬁ%%&%ﬁa&%ﬁtwé%P%P%t%ﬁﬁaéoe&ﬂfgt Biosesyingdp dependent
upon EheFRIHOMoLOHRLIE S8 rLARKOMMRYS HethBd bPALTHAGHORSE é?&ﬁir%e,

_or anal ogue thereof into a m g , contactl
mediadeswditipnilg io notiegioggufer & nelimgimethodhthgt dovdinotuseadédia. If terminal

While in the chanber, to reduyce the partigle size, and.
sterilif i B ol BB T s e SRRE PRl Bctab g st e Sing can
be us@al ogue thereof active fromthe mlling chanber. The

grinding nedia is separated fromthe mlled

nanoparti cul at e docet axel or anal ogue thereof using
conventional separation techniques, in a secondary

F. pm@&ﬁﬁé f‘l‘tfgatﬁfen?y sinple filtration, sieving through
a mesh £l

er or screen, and the like. O her
separation techni ques such as centrifugati on nay al so
bén buphwthethpySit éy inlpertenicdpcoviddn dd@tixet dnanalbeve e tosage

f Lnjectable conpositions requires the production of
form (et JelbvErs g resied emRB Ut A S of el ot g n s egders the
drug H6S2EAble iy 8ShHAR nlaPnd. MHu8 anbfhel ¥§PebEds th&'B®ent invention
.manufacturing processes for sterilé suspensions. A
provideg gimaethod pletréating aunsgremesl, ineluding)d beman,irequipng erts-cancer treatment

incluc%gﬁ%%gﬁ%éoﬁgaﬁd %xslti-fleoulkler%\f\e’tsfréal}/r%gﬁt%o%%rr]g{r}gl a(c)lpr{irrﬁgt?ering to the mammal

the nanoparticulate docetaxel or analogue thereof formulation of the invention.

Exemplary types of cancer that can be treated with the nanoparticulate docetaxel or
analogue thereof compositions of invention include, but are not limited to, breast, lung
(including but not limited to non small cell lung cancer), ovarian, prostate, solid tumors
(including but not limited to head and neck, breast, lung, gastrointestinal, genitourinary,
melanoma, and sarcoma), primary CNS neoplasms, multiple myeloma, Non-Hodgkin's
lymphoma, anaplastic astrocytoma, anaplastic meningioma, anaplastic oligodendroglioma,

brain malignant hemangiopericytoma, squamous cell carcinoma of the hypopharynx,
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Particle Size Reduction 4 Vial Filling

(Lyophilization) and/or (Term nal Sterilization) As
wonadicgatmad by the optional steps in parent heseBCTRSEW®G6/006535

of the processing is dependent upon the nmethod of

particle size reduction and/or nmethod of

sterilization. For exanple, nedia conditioning is not

required for aml]in hod t hat does, not, use di a.
squark Sl it o bt it SRkt st amodS o)l G cipbme g the 1 and oral
cavitys B@HnERks call @é@fnoﬁﬁyo?‘tg@ﬁasbﬂ%ﬁ%d, kit oRENEARinoma of the

processi ng can be used. F." Method of Treatment In
orophatymEncerviealagapceri and; mnprepldr ¢amaer-t o provi de a docet axel

or_anal ogue t hereof.dasage .form t.hat del jvers the .

- e e e RS RGN ST tocaEe Fof T vrrOBapigtne
docetiedbr sk Shérbef ddiiidsitiopaythe alettiomisdess k! A required for the

manner. Thus, .anot her aspect of resent inyention

. .the p
compgraplgingagiagopastieete dpcetaxah formylationaerenTAX GEFRHE| ndhe dosage
g i - . L ent 4 neladi
T T AR OB A0 SR BTER 2 4910 80 2.0
mL) vaalsji varied withrile type bfieanceamnitisl trdating nBmoradst caicen e recommended

doc | or, anal ogue, t hereof fornul ation_of the
dosag g/ 5§mg9f&§%ram%yswasgf§?ur€aﬁwe} wesls T gasepef non-small cell
lung cta%@é%} EAXOEEREPR REDOR ra!'ftlalcfﬁlﬁl_teeof‘iﬁ’ﬁ?P%ggﬁm%as@c{‘ﬁ{eﬁ%ﬁerapy.

ereof conpositions of | nvention’i nc but are not
The r¢dominended dpsage éndT mgiminigtravenobisigioner oudurrweryl3 wedksd Thos, in

non..smal l..cell | un ancer varian, . st at olid
one cRRFERY o1 BF iiyenih o RGRE] o1 Ry BifBisBlalr s Gine R antlogue
theredTic@aPbsitibht@F the B ehitbr s 885k il aboGETVOL A NREY han about 90
| anoma, and sar cima), pri mary CNS neopl asns,

mg/m%P&Si%meahwé%m{m Hesagioputs70 metsio less than aboutiOig/m’, less
I i 2ngj. o n asti e

than 35h AL AT 1o 8 AR B340 HEAF LR WBRERY BRE o thap,about 20
mg/m& quders imncdblit tamginfoma of t he hypophar ynx, squanous

CZIIP | carci norrB f the |arynx, |eukem a, _?s}guarmus cel

calt ¥ftigRtRehPmpomenoiihe iypafone Hif napopareriats deceterql or analogue
thered?RbpB4T8n fth@ﬁweetﬁ&iomb\é%miﬁ%mv§i§ﬁﬁic£n&fﬁlgh&ﬂ&&es as

of the or opharynx, cervi cal cancer , an pancreattl C
comparad teethe cbmperableaminantinoparticulhte tdoeethxel éoririvtationt bg., TAXOTERE®.

effective d e, for the nanoparticul ate docefaxel . or
As defer RS i KRR A0y oIS o G M GRBAPa LAt Jeireoh ot Qe
exhibitétPmbRiurh §bvd eflerhRl dofeoC3VIRALRB! 18 contrast to the maximum
non- nanoparti cul ate docetaxel fornulation, e.g.,

a
toleratpA)d@'aEﬁQE(FAXOTEB.Eé@i 4@aeng/kg. Thus, in another embodiment of the invention,

the dosage of the nanoparticulate docetaxel or analogue thereof compositions of the invention

is greater than about 50 mg/m?, greater than about 60 mg/m?, greater than about 70 mg/m?,
greater than about 80 mg/m?, greater than about 90 mg/m?, greater than about 100 mg/m?,
greater than about 110 mg/m?, greater than about 120 mg/m?, greater than about 130 mg/m?,
greater than about 140 mg/m?, greater than about 150 mg/m?, greater than about 160 mg/m?,
greater than about 170 mg/m?, greater than about 180 mg/m?, greater than about 190 mg/mz,
greater than about 200 mg/m?, greater than about 210 mg/m?, greater than about 220 mg/mz,
greater than about 230 mg/m?, greater than about 240 mg/m?, greater than about 250 mg/m?,
greater than about 260 mg/m?, greater than about 270 mg/mz, greater than about 280 mg/mz,
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schedul e for TAXOTERE(r) (docetaxel), which is

available in 20 ng (0.5 nL) and 80 ng (2.0 nL) vials,
woaniee1edt h the type of cancer it is treati ngPCE@IS2006/006535

breast cancer, the recomended dosage is 60-100 ng/ nR

i ntravenously over 1 hour every 3 weeks. In cases of

non-smal | cell Iung cancer, TAXOTERE(r) is used only

after fai i or platinumbased chenot her apy
grea’wml@nr@e@ré?@ %@1 dg@a‘ijéth%g E@utéapr%/mm%rs%m%a% P@p%éé? mg/m?,
greatet tﬁb?l%oﬁﬁ’ﬁ@iné/n‘ﬂe Bitster Eﬂﬁ%boﬁt@ 30 @l?g/ﬁlﬂtﬁgétgieﬂﬂﬁn Dbouk R8O fng/m ,

Invention, the dosage of the nanoparticul ate docet axe
or gre@termaalabgluéiwmg/enf corrp05| tions of the invention is

| SadichiEY ARSHtecan? R of hERR e BBy ool e pgiceutical

formil@fh dfidin@biaioh &BibiE /uﬂgxpelcﬁa@ &Eﬁdrﬁb&ﬁ?ﬁ@n 5@th€ﬁéﬁ% ingredient
| ess than about 40 ng/n2,” |ess than about 30

upon pdisiistigen. akoe e@daqqigmﬁ of ghe inwadionHan n@mﬁlg&tﬁ@w@ml or
analo % tﬁ%of&%ﬁ% tlo%gglgﬁ{dg@éfn 1§Iec{agfe doﬂﬁo%glitlﬁe,r i8 gr%eh of polysorbate,

anopar anal o
ethan@loomsombmmfsolﬂheﬁebﬁ ]inrnddhiompwhaﬁfa)nlnalaaaﬂrihm @i iafeethbRt
ignificantly hig doses as conmpared, to the
form %waaﬂ]gwp@pﬁaﬁomf& GHIVERIATHEAS RIRVES & @h PPEFRNHER fha small

volunfe t§-be nT eetcy. El%gécﬁe)ble é’éﬁe@&%% B é‘ h%%‘%r rru 3&101%96% invention

exenpl ry nanoparti cul ate docet BtT ons
can beadmipistared m afaodunumqtmn or wuxhtacsllcav atfes:lom os@ aoduitdleld period of time.

TR 3oL RS R0 SEp oo

thered¥cat BE dbtBMEIALA BRpiricABy HRS eehedmi1BFedNaRARSS: ‘h‘n%‘l Wwhé&e such
docet axel or anaPo ue t her eof conp05|t|ons of the

formsjexisbrin mbarmaselgrceﬁy eccept@éh: sabowers@r mgqlrrcirg Jforg. eét:@al dasage levels

of do Ea&%f %lrbagla{@gg?h , heerné];g %Ele it ﬁraAB%IBP %gﬂ %(%&Ee in¥Ention may

be varfgddtobrail h@mnabﬂtﬂf db@&am bfEnalgruRahe&eoft thatis akfedtive 1d Obtain a
i ngégﬂ, %reater t han about 120 ng/ n2, greater than
desireghsrapepsio rergpres fopp partiepler spmpasiinmandzoethed abadmgpistiaéen. The
/

w30 SR A58 O3 B LI OB A R
admimgjrfani®n, the patercy dfthe addntnidterd docagdxeR or frabmiue theréEnthe desired

.abo 200 eater than about 210 ng/nR, greater
duratl?ﬁBﬁ%r%@ﬁ?tng‘%gﬂ%‘?%ﬁ O eat er than about 230 ny/ ng2,

g %ﬁﬁmﬁ%&@@ﬁ%ﬁs ALY cHEt/aHPsucE ﬁﬁ@ﬁﬁﬁ of ham sﬁgﬁ’lﬂﬁﬁé%ereof as

greater than about /n@, greater
may babv@@d topmakerny the daidy deseert Wﬁhbﬁ latﬁm;ﬂtOOZB bowgyerthgirthasgacific dose

h bout, 29 t th
feve fyP B8 BHO Ha Pt Thdos bR « iy BPelons B ofe R gosree of
the celt@laf8s plfyisRAdGEal tEPONRIO bt aSB6vdH AdtRity BT @feciff&fh@ent or
about 340 /2, or greater than about 350 ng/

comp@atiqn eplayed; tharpseifis @8enIS OF eappasiipnsmplpyed; ﬂxfequm agly weight,
generél%%hl't’tﬂ %ei, *&ﬁ& d‘e@ Gf %%&H@l&?{flte tﬁf?é of administration, route of administration,

and rate of excretion of the agent; the duration of the treatment; drugs used in combination or

coincidental with the specific agent; and like factors well known in the medical arts.

* * * * *
- The following examples are given to illustrate the present invention. It should be

54



formul ati on of the invention exhibits unexpectedly
rapi d absorption of the active ingredi ent upon
wadnmierovstso at i on, hi one enbodi nent of the i nveRCTMIS2006/006535
t he nanoparticul ate docetaxel or anal ogue thereof
conmposition, including an injectable conposition, is
free of polysorbate, ethanol, or a conbination
t hereo I n_addition, en formyl ated i.nto an
understfied SPasyer 1Bf fesBE 5 SORe OLBRJBEEPBIIG o Phimited o the
specifid Bb%ﬂftioﬁ@ oP@éialR*&‘ééﬂ%dEin iegh eﬂm%t{tﬁhblﬁﬁ oh@ % BB by the
volunme to be injected. Injectabl’e docet axel
scope g dieagija‘lmStthm felbfw.c sipeliancenidenifiadierdinyecuding & &npdients, are
hafbadni E} bo%%s |nJect|on or with a sl ow
Y HFRIESS mSQ/I@nge ¥°period of tinme. One of
ordinary skill wll appreciate that effective anmounts
of a docetaxel or anal ogxaMPEESOf can be determ ned
enpirically and can be enployed in pure formor, where
ch fornms exist, in pharmaceutically acceptable salt,
Emam@ﬁi r, or prodrug form Actual dosage |evels of
docet axel or anal ogue thereof in the injectable and

OTRé p&PBROSH this QRZmPle WliGo RIS
obt aF%%an amgnt o?edoce?gé odrl?dgllr? &éﬁgtetaﬁh? P§9%cetaxel
formujagionsf f ecti ve to obt ain a deS| red ther apeutl C response

ol CRPRF B BherR R R OB oL Brbyspud gramida 1),

showifiefiRnthe riR@pattiige ﬁ%bf @mvhRnan ﬁéﬁhﬁmﬁfat’tﬁﬁﬂate bRyt e
of adm nistration, the otencz\; of the adm ni stered

(anhyciree%tlsa%?r O} nranwith g &5 0t Qfe1r7é£55 nphandceBPP eﬂ%ﬁ;m wn of
tAﬁ%@H@‘dﬁ% dipBdi R 1%, h%‘é) Sg‘?%@%ﬁ i B)CO”P;S%% gt

ontal n-such anou

1 25%a(sv/W)1po]lyemlyﬁﬁﬁolldoﬂ@(K)Q/ R) Ml%ddﬁlﬂ% (\dﬂfﬁ)%odilﬁn &éd)dyclbcﬂate This
under ngﬁ é the specific dose |evel
mixtu S Rer § s i & G SREMA At A %rll@p% ANy sismns, King
t [ 44l
of Prugs"i‘eg 1298 %ee '3 ge .Y A%t R o 8%‘3%@7% at eg é’&gﬁl 3% rﬁfcrc%l‘{/ PolyMill®

physi dl ogi response to act1vi
attritiogyreedid (Rowgdemicl) @6Wpmedit laxd).eThd myxdre wisemiledat & kgeed of

age ts r osition enpl oyed; the age, body weight,
2“““Bgﬁg 2RHE ugﬁ sex, and diet of the patient; the tine
OF olRWTh g ki lling! t'h@ artfcﬂauélﬁ &f th@gﬁ'l‘léli ﬁcéﬁkél%ﬂléébdw&saﬁl@asured in

of excretion of %g durati on of
deionigqdedistiftadtwatets ugjng aé@dl kA Brﬂ)paraclre @rze@nalamrn él‘ hdemﬂaalmllled

doceta%lt;{}ﬁﬁ&g si IQ ggl f117(9 P%?%E}h 2 I?%f?flowlgﬁﬁlfr gn( @8\/\@.&?8 na)[ Sﬁgure 2

showstadight hmengapmfﬂe nilled gpéctaxeyention. It should
b under st ood, however, that the spirit and scope_ of

Tesulsremsmsiate thstsueesseial piensraien pn stalle apecnartiqulate
| es but
d°°e‘fa§ﬂou {13, 9 A Eh k) Byl S Db AT REY TR Tn Dha

follow Al references identified herein, including

Examplel. patents, are hereby expressly incorporated by
ref erence.

The purpose of this example was to prepare a nanoparticulate anhydrous docetaxel
formulation.
An aqueous dispersion of 5% (w/w) anhydrous docetaxel was combined with 1.25%
(w/w) Tween® 80 and 0.1% (w/w) lecithin. This mixture was then milled in a 10 ml chamber
of a NanoMill® 0.01 (NanoMill Systems, King of Prussia, PA), along with 220 micron
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EXAMPLES Exanpl e 1. The purpose of this exanple was to
prepare a nanoparticul ate anhydrous docet axel
woéanwwvetso on. Figure 1 shows a |ight m crograpRCofUS2006/006535
unm | | ed docet axel (anhydrous) (Camida Ltd.), show ng
that the nean particle size of conventional,
non-nanoparticul ate docetaxel (anhydrous) is 212, 060

potyla iritnerie Bpw i E&W‘”d am& Rhe mismvernmited at

speed'—Jf@S))OY‘ﬁﬁs FREDIRGeN th 1.25% ( :
pol yvi nyl pyrrol idone (PVP) Kl 7 and 0. 25% (W w) sodi um

d @@idywmg ratlbng, The martiélz size of heanilleé do‘amid@dj partickes $@s measured, in

delongfg gbs%llgg ya e%,%?m&é‘eae én%a EA%]lg(pNag?egﬂﬁ%el St ezqglie Weg?mﬂled
docet@ted Partidiel dizedR8s 1960 Wwiloh WHOI0F (47 nat dndi atwm ofeghi ﬁg( Piire 3

Chenmical) (89% nmedia |load). The m xture was m ||
showsa Lighiaicergramoe themdl qdodoei‘@@e M nutes. Fol | owi ng

Ml 1 0G4 Hgﬁogﬁfatté tﬁla ?u Es?ulg)feeﬂapa%ow de & gib?ﬁo A 8%1'? Icula‘ce

parti cl'es was nea ronl ze
docetarsal figrnanldtioni hmthhmeaﬂ@amretslzbl @tané'cbwasnma/mﬁr. The rrean
m'IIed docet axel particle size was 170 nm wth a D50
%45 nm and a D90 of 260 nm Figure 2 shows a |ight
Examrﬂlﬁ ograph of the milled doectaxel. The results
denonstrate the successful preparation of a stable

Name RRAids€ bt i Lerdpes wxelo ﬁr% afdlh ﬁ&ﬂdg%mc@ﬁté ilﬁﬁyﬂﬁﬁl@ docetaxel

particle size obtained was 0 nm anmpl e
formyafigPese of this exanple was to prepare a

) 0
UERREMEL S, LAY, AR RLBTAB Bafg 250
(w/w)qmi‘jmmjﬂﬁymlﬁdbnl: (R8P) K1L.V0.250eaniy §odﬁﬁn QB&(y@hdl%e((W//W) and 20%
cithin, This m xture was then mlled in
(W/W)df?%.‘%& s mixgrroNe theg pilledgn a(lﬂaﬂbmambesy%'«e @ﬁﬁoMK @g-01

(NandNfilF s 2 ’Kngﬁ)f P%Os%f‘ %hAg' Elﬁng a@t{l?& rn‘?i@P ‘iﬁl c};@ )atltﬁtlon media

attrition ne ) rre
(DowrGhemicad) (8280 meﬂiaédacﬁt Tae spetwct wis MAR at plspeeﬁajf 5600 rpms for 60
mnutes. Following mlling, the particle size of the
minutEs. | 'od docet axel particles was neasured, in deionized

d 'P%Ilb@zvlr%%ﬂﬁ‘ﬁge the 1541%1!1(!19 sée bPtHe %llbd\dgée@aﬁﬁfxéﬁlglleg wab &Rasured, in
. analyzer. The nean ml
deionized distilled Water using a Horlba LA 910 particle size analyzer. The mean milled

docetaxel particle size was 165 nm, with a D50 of 142 nm and a D90 of 248 nm. Figure 4
shows a light micrograph of the milled doectaxel.
The results demonstrate the successful preparation of a stable nanoparticulate

docetaxel formulation, as the mean particle size obtained was 165 nm.
Example 4.

The purpose of this example was to prepare a nanoparticulate anhydrous docetaxel
formulation,

An aqueous dispersion of 1% (w/w) anhydrous docetaxel was combined with 0.25%
(w/w) Plasdone® S630 and 0.01% (w/w) dioctylsulfosuccinate (DOSS). This mixture was
then milled in a 15 mL bottle using a low energy roller mill (U.S. Stoneware, Mahwah, NJ),
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docet axel particle size was 166 nm wth a D50 of 147
nmand a D90 of 242 nm Figure 3 shows a |ight
wonerepngiaph of the m |l ed doectaxel. The resul PET/US2006/006535
denonstrate the successful preparation of a stable
nanoparticul ate docetaxel fornulation, as the nean
particle size obtained was 166 nm Exanple 3. The

pur pose of thjs exa e was to prepare a
along with Opaiit} CMRtCam e 2’595@13»50%@&8 aEisiond (b sedisioagin The

mixm%gﬁ%%ﬁe@ms@ egaggwmf() %v)lo@ghydrous docet axel was

ined wt vi nyl pyrrol i done (PVP)
KFolwifig gblngywhejpasioth size afebe(mn:llmll chiceta(wl//paauclandasaﬂ%sured in

s 55 St Bl LRl S ST

doceta%bmmme Resisak 209 B Flg\hseghawg A hé% 91511 of the milled
em C

F'yMI1l(r) attrition nedia 89% nedi a
dOeCtaIX@lad) The m xture was m || ed at a speed of 5500 rpns

' e paLticle si
o e R e SoraE B S Ml brpeRlon SEEHRRE bl e
docetagdeli forthwlato] ias the theth puefi ¢ sizélsbtathed wdgr0Dan. A 910
particle size analyzer. The nean nmilled docet axel

particle size was 165 nm with a D50 of 142 nmand a
Examwé of 248 nm Figure 4 shows a |light mcrograph of
the mll ed doectaxel. The results denonstrate the

bdl of RIS E%rﬁf)lle Ws ¥ p @Rz%’e %tﬂa‘ﬁoﬁ‘cﬁ*ﬁ&ﬂﬁté bhE¥rbEdocetaxel

docet axel fornul ation, as the nean particle size
formuletiemi ned was 165 nm Exanple 4. The purpose of this

R ST RS A i o254
(w/w) hy‘df&;ylﬁﬁbylﬁ{eﬂiﬁ celageder @iV ek an@é?aeﬁ‘idqpﬂt% TetvMibétykudedccinate

Pl asdone (r) 01%

(DOSY J@FW@W? wap thenmailled poossmL gihSSéoomwsmgea loas enagshroller mill

[
(5. b Rl A, 09y 38 bR 0 e
Divisieg (80 can¢rtiallcady. Thisodhixtize vaagingiedatvd speed pf IﬂDﬂﬁmﬁﬁf 22 hours.
l]%ﬁld) The m xture smIIed asee Cie:%Or pns
Oy BIDE the PRIEIC e AL 'ﬁ@ e etazaff PEickssyasamggsured, in
doh

delonﬁéglf‘daﬁrﬂlzelgggadt%gtﬁlﬁhgé go&gag TEJHQI ?th%@gzgc'%ﬁ? ef. Emﬂ}lean milled
docetapel pattidlesizs wes Afthhupz diigure Flsboweahight Ihicmgraph of the milled
doectaxel.

The results demonstrate the successful preparation of a stable nanoparticulate

docetaxel formulation, as the mean particle size obtained was 253 nm.
Example 6.

The purpose of this example was to prepare a nanoparticulate anhydrous docetaxel
formulation.

An aqueous dispersion of 1% (w/w) anhydrous docetaxel was combined with 0.25%
(w/w) Pluronic® F127. This mixture was then milled in a 15 mL glass bottle using a low
energy roller mill (U.S. Stoneware, Mahwah, NJ) along with 0.5 mm ceramic media (Tosoh,

Ceramics Division) (50% media load). The mixture was milled at a speed of 130 rpms for 72
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docet axel particle size was 209 nm Figure 5 shows a
light mcrograph of the mlled doectaxel. The results
wdenwrnoimsat e the successful preparation of a sPabius2006/006535

nanoparticul ate docetaxel fornulation, as the nean

particle size obtained was 209 nm Exanple 5. The

pur pose of this exanple was to prepare a

nanoparti cul at e anhydrous docetaxel formulation. An
hoursaqueous di spersion of 1% (w w) anhydrous docet axel was

ined with 0. 25% hyd | hyl, . . -
b Bl Y B oS b i S e eiauized distilled
water (4§83 HorlBEL AT Qilt)g:fv%ﬁic‘l\@ﬁzé he! z:giél THRImbin ﬁilise%l decdk@article size

bott1e using a energy ro r mll (U S Stoneware,
was S6HPwabtondNIith aDSA@!ab 56 ndic®nsrandarRI ef Hiddi miqrTes dbgcause of

e GRS 5 Bt SR B RS LALLRR AR o
deternfiinb if d’%@regﬁféﬂ ddadthkdl IpBrifeics vedd plebéht NFbIl@Mind B0kt of
Cc

_ particles was neasured, in deionized distilled water,
sonicafionnihe meap mitle¢ dogekaxshpartielp sizeivias 1408Igigeqns, with afdpf 330 nm

ohl Q el.. [ fe I
and a o 8 SREERTNC RIRBE T FIiER Merah e PR Bcfiel
r &hg lkés&ltﬂmtrﬁﬁtt}iaﬂalﬂ algsmctm}‘cuifxcemraﬁml sadfidoune mid surface
..Stabl e nanopartjcul ate docet axe or ati.on, as,the
Stablhﬁ%falﬁﬂﬁﬁﬁi»tm@loélcg 127 oppentaccradulin Saile plmapS dgcelarel
purpose of this exanple was to prepare a
Exan@q@@parti cul ate anhydrous docetaxel formulation. An
gueous di spersion of 1% (w w) anhydrous docetaxel was
combined with 0.25% (ww) Pluronic(r) F127. This
milke preposmef thiseramipld wab toprepatesa panoghiisylagsoirihy drafesdaegtaxel
|ow energy roller mll (U S. Stoneware, Mhwah, NJ)
li%lg with 0.5 nmceram c nedia (Tosoh, Ceramcs
DiFidugé ® rshowb @Yogtreshii @ograpld bf unihidledicitiydi gte dasetadel.| Bdméiled

. a speed of 130 rpns for 72hours. The particle si z6e of
trihydrate dpgetaxshhasscmeanaartips size of 6504R B @AR g 1ae0 of $1.060 nm and a

D90 o‘}qil?%b?ﬁﬂl distilled water, using a Horiba LA 910
particle size analyzer. The nean m |l ed docet axel

p &t dqubeussdigpersiaso b0 42/ teihpdiate ducttaxel (Datidsd Ld5. vEs combined
with 1”}_5% %\?V?V’V) goqgvigylgggol? on:eL: ](g\/;) EIS%&E 8.'25%6&\{%\3 %o&]:lm deoxycholate.
The mixture was then milled in a 10 ml chamber of a NanoMill® 0.01 (NanoMill Systems,
King of Prussia, PA; see e.g., U.S. Patent No. 6,431,478), along with 220 micron PolyMill®

formui'c}t

attrition media (Dow Chemical) (89% media load). The mixture was milled at a speed of
2500 rpms for 60 minutes.

Following milling, the particle size of the milled docetaxel particles was measured, in
deionized distilled water, using a Horiba LA 910 particle size analyzer. The mean milled
docetaxel particle size was 152 nm, with a D50 of 141 nm and a D90 of 202 nm. Figure 9
shows a light micrograph of the milled doectaxel.

The results demonstrate the successful preparation of a stable nanoparticulate

docetaxel formulation, as the mean particle size obtained was 152 nm.
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the large particle size of the mlled sanple, the
sanpl e was then sonicated for 30 seconds to determ ne
woRomggrsgat ed docet axel particles were presenPCT/US2006/006535

Fol | owi ng 30 seconds of sonication, the nean mlled

docet axel particle size was 1.468 mcrons, with a D50

of 330 nmand a D90 of 5.18 mcrons. Figure 7 shows a

light mcrograph of the mlIled doectaxel. The results
Exampl$nstrate that at the particul ar concentrations of

drug and surface stabilizer utilized, Pluronic(r) F127

dags G@bsé%ﬁsﬁf&ﬁib Yl 18 Prdplafta M%ﬁﬁﬁt&ﬁﬁ?&ﬁwocetaxel

Exan‘SI he purpose of 'this exanple was to” prepare
formumtimnopartl culate trihydrate docetaxel fornulation.

e e et (it R AR s by 1.25%

(wiw) nﬂﬁﬁﬁolnﬂihb l(pr) ﬁw 0. 25% @Gx/v@léédﬁﬂii d¥étyBhélatebehdof0% (w/w)
1,060 nm and a of 119 690

dextrases BBisgniEHIre fVas %ep\mlﬂyd i3 hy gyl ah@n@ﬁ@é @%@é‘pl\/{ltl@rﬁ @ (NanoMill
b T R e A A T

Chemétab$e¥tahedie loadlh eTid xixtie wissnilleé at arspeké df 2900arphid fiot 60

chanmber of a NanoM Il (r) 0.01 (NanoM || Systens, King
mmUtS? Pru33|a PA; see e.g., U S. Patent No. 6,431, 478),

ensw 1%%)‘[1{'%1%1 E’% )SMhleln(lmzd abdeidxel ﬁa[hleiﬁgiwas ﬁl@@éﬁred in

emc The m xture was m |
deionired dmﬁﬂecbﬁva&ﬁ,ﬁﬁmgmﬁmﬁb& LA@lmpautc@slzd:mialmx n’@he mean m111ed

)b S B S BB AP A e 1

showé@h rﬁci‘@’réﬂ}ﬁoﬂtﬁ’e &ﬁ%dﬂﬁk&ﬂaﬁéle size anal yzer. The nean
ed docetaxel particle size was 152 nm wth a D50

offhi agsuliprdemensiratogbe eccopul prgparatignrod agtablowenoparticyate
docet@(e%%%tr 1{(58 % thg g‘xeani"x llr?’ ?le%?z%c&b%gé WH]%J&E ults

he® S1ee8 preparation of a stable
nanoparti cul ate docet axel formul ati on, as the nean
Exanipd¢ 9J cl e size obtai ned was 152 nm Exanple 8. The
purpose of this exanple was to prepare a

nanoparticulate trihydrate docetaxel faormulat.i.on.

I e L R A R A
nanoﬁéﬁ?cu%@ﬁi@ﬁ?ﬁt%&d%ta%elzi%rﬁlﬁMM\ﬁ pRehxY iR Ekﬂﬁ{)k@ i done

PVP % (W W) sodi um deoxychol a and 20%

( \ijrwpanopartlculate trihydrate docetaxel formulation prepared in Example 8,
comprising 5% (w/w) trihydrate docetaxel, 1.25% (w/w) polyvinylpyrrolidone (PVP) K17,
0.25% (w/w) sodium deoxycholate, and 20% (w/w) dextrose, was stored in the cold (<15°C)
for 6 months.

Following the six month storage period, the particle size of the docetaxel particles was
measured, in deionized distilled water, using a Horiba LA 910 particle size analyzer. The
mean docetaxel particle size was 147 nm, with a D50 of 136 nm and a D90 of 205 nm.
Figure 11 shows a light micrograph of the doectaxel composition following cold storage for 6
months.

The results indicate that the nanoparticulate docetaxel compositions can be stored for

extensive periods of time without significant particle size growth.

59



dextrose. This mxture was then mlled in a 10 ni
chanber of a NanoM |1l (r) 0.01 (NanoM || Systens, King
wofRodroasmsda, PA), along with 220 m cron Pol yM PCTMS2006/006535

attrition nedia (Dow Chem cal) (89% nedia |oad). The

m xture was mlled at a speed of 2900 rpns for 60

m nutes. Following mlling, the particle size of the

m ||l ed docetaxel particles was neasured, in deionized
Exanyile {9 | ed water, using a Horiba LA 910 particle size

anal yzer. The mean m |l ed docetaxel particle size was

11%e 04k bihds &k i

Fi gur@g}plo shows a |p?%vr¥%sot?%ﬂ2§5c?g‘? ggﬁ‘%?ﬁ@%ﬁ@@%}e docetaxel
formujgwat axel . The results denpnstrate the successful

PISERR b BGRB8 RSP 1 25

(wiw)BedtiP S0E8 APP (ve/v lecTiheh, Bhd POBEWAK) dXitDs€ X BRB xS whthen
.. determne the long termstability of the ) )
milled o it Plamber of o Nemg MAMP . tolbriakBll Sygiems ing Prussia, PA),
g PP FARORIR gl RINR LML bR D, o
mixtucowps insllatgt 5%})?6&8@@2900 irﬂimﬁfoare ntiages.axel 3 1 25%d( w W)
| yvi nyl pyrrolj PVP) KI 7. 0.25% . sodi

Qaslyuia BRe e peston cie b eorlieddeceiasLrutekene measured, in

deionizB& dfal1€d Gvﬁgeid(asirf HEHBPPARS 0 gﬁﬁicheo%ﬁc{]%leai r.5THe HP&H Rilled

storage period, the particle size o ocet axe

docetgxst particlesizeasasnigidsum, evith 2 B50ef 437 mmhindiadd90 d&1D3Iwah eFigure 12
usi. a Hori ba 9 particle size anal yzer. The nean
Showsq%‘&éﬁé’i‘(‘éfogﬁ%‘?%t?fﬁﬁ%mﬁﬁﬂéﬁoﬁ&?‘%? nm with a D50 of 136
NThaAcsufts BAHodrai0he Bibcedshil Yidhatation WP WataBld hdBharticulate
m crograph of the doectaxel conposition follow ng cold

docetagebfosmalation. & the Areas partipls sizsbtaired wal Ktant hat t he
nanoparti cul at e docet axel conpositions can be stored

Examfg‘i’élﬁ)(t ensive periods of tinme wthout significant

article size growth. Exanpl e 10. The purpose of this
exanple was to prepare a nanoparticulate trihydrate
ddbepurpeke dhthimdxamiplerwasAn test)tledosg thia sebditgof dfe Yoparticulate

e e ST AT BT b

dext hasspartidulate HHEHEINRExEINBANulation prepared in Example 10,
comprising 5% (w/w) trihydrate docetaxel, 1.25% (w/w) Tween® 80, 0.1% lecithin (wWiw),
and 20% (w/w) dextrose, was stored in the cold (<15°C) for 6 months.

Following the six month storage period, the particle size of the docetaxel particles was
measured, in deionized distilled water, using a Horiba LA 910 particle size analyzer. The
mean docetaxel particle size was 721 nm, with a D50 of 371 nm and a D90 of 1.76 microns.
Figure 13 shows a light micrograph of the doectaxel composition following cold storage for 6
months.

The results indicate that the nanoparticulate docetaxel compositions can be stored for
extensive periods of time while still maintaining an effective average particle size of less than

2 microns.
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mlled in a 10 m chanber of a NanoM I (r) 0.01
(NanoM || Systens, King of Prussia, PA), along with
wa20emoctson Pol yM I I (r) attrition nmedia (Dow Chemiusadoy/006535

(89% nedia | oad). The mixture was mlled at a speed of

2900 rpms for 75 mnutes. Followng mlling, the

particle size of the mlled docetaxel particles was

neasured, in deionized distilled water, using a Horiba
Example 440 particle size anal yzer. The mean nilled

docet axel particle size was 144 nm wth a D50 of 137

r

i o BB PR o S A A bligate docetaxcl
forlnld@inmnstrate t he successful preparation of a stable

oparticul ate do rnulatio s the ,mean . 0
A R R ot 8 ST SRy PO RRe e PO R 1.25%
(wW/wPTP@SSWitahind D IPEGDea8! 184 Wasy)is8diuSdeokhend1 489 ThR Mk ture was then
stability of the nano&‘artl culate tri _hﬁ);dr at e docet axel
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along VARPER %ﬁc%ﬂ Eélgl\& leﬁ%ﬁﬁh%e%?a & %Eg}ﬁmfmmé‘% 18 dia loa fl}s The

prepar e Conpr I |ng yara
mixtulooet axiddd at h.sPED c(iWS‘M) rﬂ’m&ﬁﬁ(ltzl) n8ifuted. 1% | ecithin

and, 20% ( dextr was stored in the cold .
(yfg)@w ﬁn P%Yglclfzévp hﬁgjmt“ﬁ@ degstaxeh panHclep Hiag greasured, in
deionPRH IdRHIIed BateR Alsigcd ﬁgﬁtlaaigé@’ j OQJA& c?’é’ d A zePahd ﬁl'eﬁ?mlued

was neasured,” 1 n dei vvater usi ng
docetixal pmalcl@/m@maqohﬂtnm,l witlsa DS0afiary pev and BHRYOBAHT9 nm. Flgure 14

axel artl SIZ was 721 nm with a D50 of 371
Show%ﬁfe%ormﬁr %Pho(f Ii daeg@Eel i gure 13 shows a |ight

M ThE @& aP Hei@bndtiag: 1@@ S6dcRYBl] FEPARNIrAN LR A WP%cﬁl‘a‘ced

storage for 6 nonths. The results indicate tha
docetseh Spandation) a the dsenpatisle sizerahtained was1iammbe st or ed
for extensive periods of time while still maintaining
Exani?ﬁ] ¢tfective average particle size of less than 2
crons. Exanpl e 12. The purpose of this exanple was to
prepare a nanoparticulate trihydrate docet axel

f dibeplugtosoof thisrexagpéowss ©ips@erea omophrtWaterillydrate docetaxel
f %l hydr ate docetaxel was conbined with 1.25% (w w)
OMMWUBEE: (Vitamin E PEG and 0.1% (W w sodi um

d W@@As«'ﬂdl@eﬁ& 8t S%KWPtr‘l’q&aﬁenﬁﬁeﬂkéll ik dtoﬁﬂﬁn&i&wﬂih 1.25%
(W/W)gl?lgmfpg £01@8 ®AY, (w/w) sodlum deoxycﬁ-xolate and 10‘%(?7\7/\?[?36th0|52 %W/W)
The mixture was then milled in a 10 ml chamber of a NanoMill® 0.01 (NanoMill Systems,
King of Prussia, PA), along with 220 micron PolyMill® attrition media (Dow Chemical)
(89% media load). The mixture was milled at a speed of 2500 rpms for 120 minutes.

Following milling, the particle size of the milled docetaxel particles was measured, in
deionized distilled water, using a Horiba LA 910 particle size analyzer. The mean milled
docetaxel particle size was 632 nm, with a D50 of 172 nm and a D90 of 601 nm. Figure 15
shows a light micrograph of the milled doectaxel.

The results demonstrate the successful preparation of a stable nanoparticulate

docetaxel formulation, as the mean particle size obtained was 632 nm.
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along with 220 micron PolyMII(r) attrition nedia (Dow
Chemcal) (89% nedia |load). The m xture was mlled at
wa 6p@edisof 2500 rpns for 120 mi nutes. Fol | ow RQT/US2006/006535

mlling, the particle size of the mlled docetaxel

particles was neasured, in deionized distilled water,

using a Horiba LA 910 particle size analyzer. The nean

illed docetaxel particle size was 134 nm wth a D50
Examgh ‘gg nmand a D90 of 179 nm Figure 14 shows a |ight

m crograph of the mlled doectaxel. The results
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ShOWSch lsghttrrllemtgmherfihmﬂhg dacdtizradlba LA 910 particle size

AN RTINSt T R
docetdxzeDfdiBubfion 18\We Redd SHMicldsZE QBT vofs 1ubeni | | ed
doect axel. The results denpnstrate the successful

fﬁz:r ation of a stable nanoparticul ate docet axel
Examﬂf’r | ation, as the mean particle size obtained was
632 nm Exanpl e 14. The purpose of this exanple was to

DLRE 08 SRR A Bl S B o,
V\Atlmqac(ﬁ,ﬁ%s@w’sw)l 1546 (oive (dopetBEa vaa ndmBirR8 Writhil .25% (w/w)

e 4 R o i W it 10

ml chdnh¥R oM Nan@hﬁﬁl‘l@@@l iREMRE SFEtHSS) Rin %ﬂ)rus@ aolg:ﬁ) V&l&rfaél v)xflth 220

220 m cron PolyM r) attr|t|onrre emc
microg BobyMH @) %trit@adl)edlar vwﬂhtmroal)\&&%%nnd:dlebbad) Thepdddreotas

mllledzagfggpée%n% 2586 rp6n(1)s fn 0r Y Sifites.

Following milling, the particle size of the milled docetaxel particles was measured, in

deionized distilled water, using a Horiba LA 910 particle size analyzer. The mean milled
docetaxel particle size was 157 nm, with a D50 of 142 nm and a D90 of 207 nm. Figure 17
shows a light micrograph of the milled doectaxel.

The results demonstrate the successful preparation of a stable nanoparticulate

docetaxel formulation, as the mean particle size obtained was 157 nm.
Example 16.

The purpose of this experiment was to determine the maximum tolerated dose of a
nanoparticulate docetaxel formulation.
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Followng mlling, the particle size of the mlled
docet axel particles was neasured, in deionized
wdizedeiooima wat er, using a Horiba LA 910 parti cPeTRISZ®6/006535
anal yzer. The mean m || ed docetaxel particle size was
142 nm with a D50 of 97.8 nmand a D90 of 142 nm
Figure 16 shows a |ight m crograph of the milled
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fom%mése of this experinent was to determ ne the
maxi mum t ol er ated dose of a nanoparticul ate docet axel
formul ati on. To eval uate and characteri ze the acute
Exandpdxi1Ti ty of nanoparticul ate docetaxel fornulations,

t nanoparticul ate di spersions were utilized. (1)
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Following milling, the particle size of the milled docetaxel particles was measured, in
deionized distilled water, using a Horiba LA 910 particle size analyzer. The mean milled
docetaxel particle size was 271 nm, with a D90 of 480 nm. Figure 18 shows a light
micrograph of the milled doectaxel.

The results demonstrate the successful preparation of a stable nanoparticulate

docetaxel formulation, as the mean particle size obtained was 271 nm.

Example 18.
The purpose of this example was to prepare a nanoparticulate docetaxel formulation.

An aqueous dispersion of 5% (w/w) trihydrate docetaxel was combined with 1%
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formul ati ons was 500 ng/ kg. The commercial ly avail abl e

non- nanoparti cul ate docet axel product, TAXOTERE , was
wahew/mwesved in parallel with the nanoparti cul RU€US2006/006535

docet axel formulations. The MD for TAXOTERE(r) was 40

ng/ kg. Thus, nanoparticul ate fornul ati ons of docet axel

are well tolerated and can be adm ni stered at

n| fic hi gher_.doses than conventi onal
(wwihg) ulﬁah%f%a l§ 0 ‘g(y%odalae deaisysholpisy rhhearrbRe wagthegpilled in a 10
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Amlueg ?fﬁgpﬁ?gdbl? Mé@ﬁ‘r‘% was then nmilled in a 10 nL

C Wﬂb&ﬁn@ﬁnlﬁﬁ@ nRdvbdrticlesize @f Gk hiNeA Abdthx §1&1@|I§§ wain@sured, in
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of | (r)
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m crograph of the mIIe oect axe e results

deronstrate the successful preparation of a stable
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from th%l’spﬁﬁ o s€dPedif ehediao@itidne IThtig) i gk h . thdiﬁh@ﬂﬂé@@iﬂ $avention cover
I sper si on of 5% (w w) tri hydr ate docet axel

the m@ atieng apd Vﬁnqm;qr\ﬁ//omhlmrwelmqn ripvided memmmﬂm thereope of the

ure was then milled in a 10 niL

apper%ﬁ%é%%??%?&%ell{éﬁw ﬁtts'(r) 0.01 (NanoM || Systens, King
of Prussia, PA), along with 220 m cron PolyM Il (r)
attrition nedia (Dow Chem cal) (89% nedia | oad). The
m xture was mlled at a speed of 2500 rpns for 60 mn.
Followng mlling, the particle size of the mlled
docet axel particles was neasured, in deionized
distilled water, using a Horiba LA 910 particle size
anal yzer. The nean m |l ed
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docet axel particle size was 174 nm wth a D90 of 252

nm Figure 19 shows a |light mcrograph of the mlled
wdaewtoaxshb. The results denonstrate the succesBtuius2006/006535

preparati on of a stable nanoparticul ate docet axel

formul ation, as the nean particle size obtained was

174 nm . It will be apparent to those skilled in the
art _that various nodifications and variations can be
WE in the nethods and conpositions of the present

i nvention w thout departing fromthe spirit or scope

off, the A EERlsh iR colfpiBingt t 1S i ntended that the

present | nvention g%er t he nodifications and

véa)i at iparislesfof dbéetariehvean amatogue theretdthay ingynetivetivi dvetage
f the ended cI aims and their

pamcLeqslﬁev;qgﬁ’? an OB} ndp conposition conpri sing:

() pa@tlegéteﬁe@ﬁrfmcs%ﬂmk or an anal ogue thereof
having an effective average particle size of |ess than

about 2000 nm .and éb) at | east one surface
stabi | 178 composittp ok @b &i whespin dhe docgtaxehor applogae thepaed is

selectg&’ EEhANE %golcbi:tcﬁﬂﬂg t&lg ct%gfx? ‘b}r?aesg‘ eJh ea%(ﬁ—g%éﬁsgmagéq E semi-

group co Ing of- a cr ase, -an

crysta[ﬂhas;dxasea asemi-amypgihabib phxacse,pﬂmdmxtmesthameﬁ nmor phous
phase, and m xtures thereof. 3. The conposition of

cl alm or cl ai erfln the.effecti

part i e epsoyfion hecti FoRplaut grvhiem e sitie Wrrage particle

size of iRl p&ﬁib@estdﬁﬁ@&ﬁcata%els(ﬁ" aBalogtk fHeRHr lsrb%legfe‘atﬂ%rﬁ ‘ﬂﬁt?r@ﬁﬁ &hsisting
of lI'ess than about 1900 nm | ess than about

of less theg abortd 986 o, lesy honahput) lfQQ nph a5s dm@wboqtaw@lomm 1¢se$13an
s 30 BAL R B350 30 84 4R ATy b o

less tiapebbUtIIRO0 nAi)lesk Esm dbbant 1D0eM, 19 @hnWHout BX® dnfdBss than about
ut 900 nm_| ess than about 800 nm | ess t han about

900 ng s an |ab%%¢ S0R 247 4858 HRAnGDOUTHO Te.Jgssithaimabayb 30 Buipless than
about%m) nh? ab t@ﬁ’t?é%) IEI'{’Qe Mhad Dot g(ggl('i)}a?lg%%alg QmQOL{? g}.is% nm, less

| ess t ess t han
than aﬂabatrﬂ()ﬁ)bmmtleséﬁhhrm’qout &ﬂlsnmh]ass thioatiouB 600 nm, ldseﬂmntabart 250 nm,

s 0T A S SRk 8 o B 7

nm, a0 Rsé @88 abfaBoghReut 50 nm 4. The conposition of any
one of clainms 1 to 3, wherein the conposition is

f or mul at ed: . ) ) L
4. The composition of any one of claims 1 to 3, wherein the composition is

formulated:

(a) for administration selected from the group consisting of oral, pulmonary,
rectal, opthalmic, colonic, parenteral, intracisternal, intravaginal, intraperitoneal, local,
buccal, nasal, and topical administration;

(b)  into a dosage form selected from the group consisting of liquid dispersions,
solid dispersions, liquid-filled capsule, gels, aerosols, ointments, creams, lyophilized
formulations, tablets, capsules, multi-particulate filled capsule, tablet composed of multi-
particulates, compressed tablet, and a capsule filled with enteric-coated beads of a docetaxel
or analogue thereof,

(c) into a dosage form selected from the group consisting of controlled release
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(a) for admnistration selected fromthe group
consisting of oral, pulnonary, rectal, opthal mc,
woabmrwciso parenteral , intracisternal, intravagPa@ius2006/006535

i ntraperitoneal, |ocal, buccal, nasal, and topica

adm nistration; (b) into a dosage form sel ected from

the group consisting of liquid dispersions, solid

i spersions, liquid-fil]ed capsule, gels, aergsols,

formugat nﬁe\‘sﬁffénet H’g‘tw% ved telsgse Brmulaions sstendedhrelaase
formfAARRN! fisati eiéaseoi%%hlcclﬂl)ﬁﬁt, &nd Hlke%fjirrﬁﬁ&ﬁé& E%@Eontroéled

conposed o I'ti particulates, conpresse ta et, an
releasa fompdatiensfod | ed with enteric-coated beads of a

docet axel or.anal o thereof, (c) into a dosage form

SZ ect 887 FW%RWFW@l%&%LéBtawgﬁQting of controlled

rel easefornul ations, fast nelt fornul ati ons, del ayed

r gl easghb Qbﬂi?bﬁilb@@ﬁela@ﬁ(ﬂ e ein e &ﬁﬁ}%sﬁﬁfnﬂb‘ hatdjednsle
pul satile rel ease formulations, and m xed i nmedi at e

formylgia@iase and controlled rel ease fornul ations; or (d)
any conbination of (a), (b), and (c). 5. The

C@pos IT%’]Ie ?8 Bsiﬁ{)lgit)f]aonﬁﬂ Oél\@h)i cFaﬁrHs {hescopposition is an

i nj ecta nposi tion of any one
of(a)cl alt]massuifab@stsbilimeis present (im)n mheulsttsel‘ea‘eé fonathel gragy

oSSR 4 TSNS EA S0 LIRSy TSR s
aboutt99 %Wwaghtg%seé BH 1RO céigg/?n'é@ d?}b(%’itghggf RS Qlo&)(axel or analogue

, based on the total combined dry weight of
therle @@ 1a‘a1>c@$t ope Smfme stpbdizeh ewbincluding etherl exeipientme sur f ac e
er_exci.pients

b|||ze incl.udi n
S8Rt L dase gl o ARHEEN Be R R RSB ot et the
groupﬁﬁhﬁﬁtﬁr%doffdb@{ﬁ 99159696 abdut OV ¥ bbo\g 93P, abddtit @90 %ad Sbout 90%
about 0.001% about 95%to about O. 1% and about 90%

to abqui 0 2 WEeigink, based g thetetal perskined weight of e doceiwraionarplogue
e S0 RSBy Ay AU RSO

exoi pi arcbmhmtmﬁof(aaaﬁ@(ﬂ)l natl on of (a) and (b). 7.

The conposition of any one of clainms 1 to 6, wherein

the surface stabll i S ec d fromthe g
2 nsi stitf§OBPORO ad’ﬁ( | (H‘eé)% F#HE &3 Gpvhgreigthe %Pryace stabilizer is
select@&frbﬂﬂh@ gfipicBRSsiflotahiafifnic Rirfaké EtEtﬁi'hh&nh Gat?dfﬁé ﬁﬁ?ace
stabilizér, a non-ionic surface stabilizeér, and
stabilizem agm@rfoaaesugﬁag&wtablhw, a non-ionic surface stab1hzer and an ionic surface

stabilizer.

8. The composition of any one of claims 1 to 7, wherein the at least one surface
stabilizer is selected from the group consisting of cetyl pyridinium chloride, albumin, gelatin,
casein, phosphatides, dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid,
benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol,
cetomacrogol emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers,
polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan fatty acid esters,
polyethylene glycols, dodecyl trimethyl ammonium bromide, polyoxyethylene stearates,
colloidal silicon dioxide, phosphates, sodium dodecylsulfate, carboxymethylcellulose

calcium, hydroxypropyl celluloses, hypromellose, carboxymethylcellulose sodium,
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8. The conposition of any one of clains 1 to 7,
wherein the at | east one surface stabilizer is
woeebmobenof rom t he group consi sting of cetyl pycTaiSmoanv6535
chl oride, albumn, gelatin, casein, phosphatides,
dextran, glycerol, gum acacia, cholesterol,
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dlmetlgijl{%cﬂl Y ?%npglae}gm Eﬂanuﬁépﬁwtg %PQ};@ :lxrﬁgﬂomum bromide,

N-alk@ORNs Yémethylbenzyl ammonium chloride, N-alkyl (C4.15)dimethyl-benzyl

ammonium chloride, N-tetradecylidmethylbenzyl ammonium chloride monohydrate,

dimethyl didecyl ammonium chloride, N-alkyl and (Ci2-14) dimethyl 1-napthylmethyl

ammonium chloride, trimethylammonium halide, alkyl-trimethylammonium salts, dialkyl-
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brom de, decyl triethyl amoni um chloride, decyl
di met hyl hydroxyet hyl amoni um chl ori de, decyl

wdizomtoayiso hydr oxyet hyl ammoni um chl ori de br om 8eT/US2006/006535
C12- 15di net hyl hydroxyet hyl anmmoni um chl ori de,
C12- 15di net hyl hydroxyet hyl amoni um chl ori de brom de,
coconut di met hyl hydroxyet hyl amoni um chl ori de,

dimefg ARG b AT mﬁwf%?@?q%%@u%%@ﬁ%r Yl
alkyaﬂh&@ﬂl@ﬁlﬁ% oﬁﬂfﬁ%ﬁl& UWh «Tﬁﬁ%&é[tgcﬁtrla lrrz tsm !

penzyl ni-um brom di met'hy enoxy) 4
dialkplivenmeneidiatidyl apnrin dheipiml czhlwmle Nl-dréd:dyjdm)@éiyh emnwgn)m chloride, N-

s T RSB S5 S ATTROLR . R 83tk .

naphthly n@th 3 A8 mYodisHRhIvYIde edsb y] AR bRz DA RmbARm chloride, dialkyl
monohydr ate, di methyl di decyl anmoni um chloride

benzagealky mlaﬂmu(rcmorldﬁ) legryhitimgthyh amemonivp elderige, alirsnrylmethyl
amm&fl{.(lﬁr Fo?fde {lkiieoe nﬂéﬁl%’tﬂ' P{%‘lﬁghlg%al?roql%e mé%tﬁ nretl%gﬁxln?ﬁhnum

bromiieh,t (s tritaéthyll animbmiin b bmakes 0y, wﬂmemkybmndlanum bowidat ed
al kyam doal kyl di a] kyl ammoni um sal t, an et hoxyl| at ed

dode%Y#be@@klyrle@Mm@m%Phlorl@ arkydislbyidiseshlammepiuanphlariden
(DAwNﬂt;ilét I) %g:&/% Igir?eﬂ%&h{nrg gﬁf?‘fﬁﬁ& Wl&?ﬂfﬁ%ﬁﬁﬁi&ﬁgﬁ%alogemdes tricetyl

methyimmmhg&dmatuhlorkleadidcyltﬁﬁeﬂf@lalﬂ)lomimndjrhlymdel dodecyltriethylammonium

b“’m&%ggi‘?f‘?{“&gﬁ‘é bﬁ mm%%ﬂ%%ﬂwmwlmamgpm chloride,
POL PO U2EN @K ekt BRI R G tﬁ&hﬂfé; bér@ﬁl’t‘x‘ Im iy 188 % um bromide,

anmoni um chl ori de, al kyl benzyl amoni um

cholinshestars, denzadkanjim shlozide, aﬂe;amdkmummimrﬁewmrmpmdsci ectylgiyzidinium

o, BB 58 R e S

MIRA!BOEUW | ARAQUATI bikyl paidiBinhdgalie; Mr@ihb;d @mine salts, amine oxides,
pol y-di al | yl di net h%l amoni urn chl ori de ( DADVAC),

imidezq PNyl sa&ﬁrﬁsmoaﬁtﬁ AP¥eIngesacrepides; methilpted fve Figsy polymers,
(des, tricetyl nethyl ammonium chloride,
andcgﬁ%:y? et hyI amoni uni  br om de,
dodecyl t ri et hyl ammoni um br om de,
tétrad élﬂyblcx)nipnsitihy bfanmyoomenfichrinsil de 8, adstitigrially comprising one or

t i . POLY AT 10 t
morelnrgb?ig % Fr?ﬂ!t# %&%‘#ﬁaﬁgve tri fna?hyl ammoni um

brom de, choI i ne esters, benzal kon| um chl ori de,

stigar a'"ﬂ’iﬁ@oﬁiﬁbﬁﬁbﬂ of shey SIS | 166t WhereI ifbnidiiistration to a
brom de, cety pr|d|n|umchlor|de hal i de salts of

mamigakihe dpgesaxel ﬁlba fthﬁwélmm%ﬁﬁrﬁ@gpew Ralpthat thyparticles have an
effec@ﬁ%%&og‘g%%mcle s%é( ec éﬁrf'r(gﬁ 'ﬂ{e Z%}Jﬁ}%l:%r%lsggg{o? fels th%{l"g &%t 1 300 nm,

ne oxi

less thmxaetbennm()jo TR, rlyslsahardﬂfbut IYE{IOh)ﬂl desdhaigiont m@o(ynm less than about

mer.s, and cationic %1
1500 nm ess than about 1400 nm, less than about 1300 nm, less than about 1200 nm, less

than about 1100 nm, less than about 1000 nm, less than about 900 nm, less than about 800

=

nm, less than about 700 nm, less than about 650 nm, less than about 600 nm, less than about
550 nm, less than about 500 nm, less than about 450 nm, less than about 400 nm, less than
about 350 nm, less than about 300 nm, less than about 250 nm, less than about 200 nm, less

than about 150 nm, less than about 100 nm, less than about 75 nm, and less than about 50 nm.
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9. The conposition of any one of clains 1 to 8,

additionally conprising one or nore non-docetaxel or
wanealopgumot her eof active agents. 10. The conpoBCTiUSE06/006535

any one of clainms 1 to 9, wherein upon adm nistration

to a mamual the docetaxel or anal ogue thereof

particles redisperse such that the particles have an

effectl e averg rt|cI size sel ected froggthe

grlidup JHRSPBPPH o b Qe SH T d e | OBReTRiR, the ecmapasifion
red1s;?éps‘3b' in Q-gﬁﬁ)el@\%t {n%aﬁ sh@l@ﬂxa 9‘6%0&2}9& of Qﬁal&@x%sthérgéﬂoarticles have
about 1600 nm | ess than about |'ess
an effattiowet averh@e panticlel sezesseteoted fedmo the graﬁmccmsu,stlhg s§les$rthan about 1900

nm, 188 9Hn bER01 e, IE8 gt LD B dersiin 88T 1§ Jossthan
about&%o Ei[ﬁ 1ds8 SfantaBai 12100 Win, T8Q M abbBSB 00 A 1658 9htn £hobt 1200 nm,

| ess than about 600 nm | ess than about 550 nm

less thl@@s?é)ouhurﬁmamd@ssm ahopt 1 W Hess thavpahoun Q) pim lepsibgn about
800 nhg ﬂ%glg{bou %loglg%, l% Stﬁant %) % %‘B I%g’s ﬁhg@b‘{“ﬁ §§0 }&Elg s than

aboutZiSO rmmleds ¢lem dbbais (ﬂlﬁtﬂtleésﬁﬁamﬁbouk &S(Sm‘hh&@s then ubovl @00 nm, less
| ess than about 75 nm _ and | ess than about

than gy 350 nrpeletsdhibaiout 860 e ks thanabt 2ep Aitest ﬂtaa abgut 200 nm,
less tm?i)ghmstdlﬁn qg&ﬂﬂﬁl 568‘81{‘16(?%31%% e a l:xﬂlt% %ﬁ% aglé ge;é?ﬂ{an about 50

such that t ocet axel or anal ogue t
nm. particles have an effective average particle size
selected fromthe group consisting of |ess than about

19Q0 ess | ess.t ha out 17
o) ednechiRolBan PES | hieralens FEirienalnedaftreltted from

the gro@p ﬁoﬁslibmg Y] water ]eﬁf&@oﬁrﬁledn%%&e Ecﬁlﬁﬂorﬁbﬁ’%feo&ﬁﬁﬂuﬁﬂﬁs of 8 s8lt,

t han about 120 | ess t han about nm | ess than
aquecyp §RUtiamOYf aﬁmpldl eq;@ovh solutions o adwoee, ang combimationsihersolit

800 nm | ess than about 700 nm | ess than about 650

n l e of n

285 ¢ e Boftkhe AR%oRTr s 14935, RGHY dofu Tt the
docetistedor alinimg“uettlﬁ)@ecrfnwhhle ssaydian tiabplatm360a mamnhdma stibjact following

ss than out

about n about 250, n
adminiggation, o P a@fo}ma&%nﬂmpaﬂlég@q dsa et pnaigate thereof

formdlmod S8AirifH8d OB Larkd dHkeand | ess than about 50 nm
The conposition of cldi m11l, wherein the

b| orel evant nedia is selected from the group
cdfisi stihegomposition pf claigy ébu&hmleéhe Bhay isesedastedt fram ghe group

001131381% CP%%%t rg%t%lt‘s {hglg b?urt gﬁ gosﬁ { %re%ggﬁl%ﬁ' %‘ﬁ%}ﬁ é&g%o ?18 Lgre tﬁg%an about

70%, fnbﬁgreatér thai3 abokl 6020 APOSLteOha® hb@ F0W) ﬁo@éreﬁbﬁﬂhﬁﬁ aBout 80%, not
12, wherein the Tmax of the docetaxel or anal og

groater {eancaBOUL Jiernoh gxealrs dhanrbo R (56 arararagter ShapeibREl | 30, not greater
than @‘dﬁd ﬁ?’}o, a{n‘alﬂoijﬁfe%r %Waﬂb&tt%r /an 8130 ' Se)l ?lfl‘?edtﬂ}aa{hcqul‘?anopartlculate

for nanoparti cul ate t axel or “ana
docetted peadalogue thereof formulation, administered at the same dosage.

15.  The composition of claim 13 or claim 14, wherein the composition exhibits a
Tmax selected from the group consisting of less than about 6 hours, less than about 5 hours,
less than about 4 hours, less than about 3 hours, less than about 2 hours, less than about 1

hour, and less than about 30 minutes after administration to fasting subjects.
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formul ati on, admi nistered at the sanme dosage. 14. The

conposition of claim 13, wherein the Tmax i s sel ected
wonrewdimo gr oup consi sting of not greater thanrabmwsko06/006535

90% not greater than about 80% not greater than

about 70% not greater than about 60% not greater

t han about 50% not greater than about 30% not

greater_than about 25% not reater than about 20%

ndO: gr ACSPIPREHORBHTRY atsuRt chdiis drigdpeh @rﬁlgﬁﬁ%@mof the
docet&%%or ailo Og:l%tth&{a&a%[m Eﬁayedallﬂ%'% %lﬁﬁ‘hg b4 Hem fan subject following

exhi bited” by a non-nanoparticu docet axe
admimistadtoguis grémerdbdn the IGxs fat o ann-nadepaniaise docetdxel biearsbopae
a 15. .The co ition of claim13 or claim 14,
thmfaﬁéFgﬁﬁUWh@d@ﬁﬂﬁﬁgggfgﬁS@%ﬁﬂﬁﬁﬁg a Tmax sel ected from
the group consisting of |ess than about 6 hours, |ess

t gn abigtcompodsitibs of £185S 16 haReraéBakd C4, 19l Soted ﬁ&ﬁ thd\@dup
about 3 hours, |ess than about 2 hours, less t

consigig af at leaghabouiaH{lfe, as degstabent H¥Botat basidbeut %m%afqt éqast about
300% g{“eQét%B&ﬁhoﬁ% %ﬂzlls%iﬁap%o%bh%é& a%@uttééﬁ% 8&%’9&%5@#%0%, at

one O erern

least aiﬂms@oeej atdeasaait&iut)g@ﬂ%,t meeasoiboumwm%,% daaethbont 1 109%, at least
an subject fol

about AP ot ead aba 1900 Gr wleask shavhdd04e. eiie shovh1500%, at leas
aboutnl%()%a BOR&AR tab&.gl 1"#)9%‘15{01 elsxsdut q? RO ieisf AMBLE ?OO{% greater

formul ation M ni stered at the sahe osage.
than the fpasixhibited bf agloainandBrtioviate domuliteon@fabocetaxed ef endlegle

fromih 0 consi,sting of at |east about 50% at
there?f{eﬁcgj?mh%%g‘i atll{gﬁ&qm%floslag%(st about 200% at |east about
300% at | east about 400% at | east about 500% at

| 635t atewonosition af ar of Rk 118990 whdrein@BS AUADOLHhe
800% at | east about 900% at | east about 1000% at

docetpxed of anphesye theroegvhen assayest indkooplesma obagnagmalisgsubject following

admiff oS3 erther GERU AR Hnchat b BbolsEARbe BT anslpene
theredfefamtul atia) adhB0&8fed at thatsame dssagabout 1900% greater
t han the Crax exhibited by a non-nanoparticul ate

EEEITIE NG L TR T A -
consxﬁfngamét RA& aBbutClBh, lelistta‘l’)o{!tt7 50908 ﬁ&isf‘aﬁoﬁﬁ%t%aﬁ Mout 100%,

docet axel or anal ogue thereof, when assayed in
at leawabgwal 25%0, at leastrabbutali$ 0%y lof keast aboltltl 1o gt least about 200%, at least

ou AR 3507, 8 0 S L A e aon

350%F ot 1east abo@ A00B B 18453 kS8 A 58%, hi16ass amlt@oe%g@t leds® abdh1850%, at
osition of claim 18, wherein the AUC is sel ected
least ql:}on}p)rﬁ

0036, 2§ epshabonh £105 4 deast abgut 7Q0%eat ansiabopt 950%¢ at least
about fgg%’ a@l@?éf%bétﬁ%O@‘ 0, all. A tab@lﬁ%b%? gt/ Feasqtabé)lﬁ%b%? Qf)lléast about

1000%, at least about 1050%, at least about 1100%, at least about 1150%, or at least about

1200% greater than the AUC exhibited by the non-nanoparticulate formulation of docetaxel

or analogue thereof, administered at the same dosage.

20.  The composition of any one of claims 1 to 19 which does not produce
significantly different absorption levels when administered under fed as compared to fasting

conditions.
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at | east about 125% at | east about 150% at | east

about 175% at | east about 200% at | east about 225%

wabtodemasiso about 250% at | east about 275% at Peags2006/006535

about 300% at |east about 350% at |east about 400%

at | east about 450% at |east about 500% at | east

about 550% at | east about 600% at Ieast about 750%

at | east about at | east about | east

abbut §b®%m%ﬂsm<@a%ﬁclaa@o%9e WhistsaR théldlﬁf‘i,fﬁlé‘te ig @b%ﬁlpf%w%the

0,

docet%@lo%%ﬁ%gggﬁf&eo?é% %ﬂoﬁltatﬁ% %‘8%&1'5 %@1@2 é?sirtnﬂg (E)%a%ﬁ the fed
versusth& Otedotatatis sederddd ftnondhe grﬁﬁ@%rgmselang@f lask irantaheutA0Q%, less

xhihj t ed t he - nanoparti mul at i 0o
than i Bl B BoneRnofle 1 aRetano o i est b abant Bfgeless than
about S@%elcﬁé)ﬁﬁﬂ ﬁbo@cQO%T,Ms SRNRBSHI00N 18s tRdhYabRBE2 P, lebethi®about
19 does not produce significantly different

20%, lawbmp@bm 15%« ks thmaho@dﬁf/n iless dranchbani®h, dnsldegsghan about 3%.
conpared to fasting conditions.21. The conposition of

ChAl m %R? céﬁ‘ﬁﬁgs?ﬁ(fhoé y%h 01e El?iﬂl‘fsel JcoQZS lat%l%fe% ?@rpﬁl(?sftrahgﬁ of the

docet axel "or* ana
compasiticaintb iadiumantin g fmﬂeﬂi $tats ﬁebleequwmlérheo hdrdinvstragios of the composition
fasted state, is selected fromthe group consisting of
toasqb&%mt%éﬁs%%ut 100% | ess than about 90% | ess than
about 80% | ess than about 70% | ess than about 60%

| 255 t PROARFHOIOCIAiRSD, %@ﬁl@b&Héqﬁ\Qa%nckf’eﬁsesia‘Bﬁghed by:

about 30% |ess than abouf 25% | ess than about 20%

| @3s t hQ0Yabonfidenéintdred of betaween B SOtand 925 ﬂoebstht@mnand AUC;
about 5% and | ess than about 3% 22. The conposition

of any®ne of claims 1 to 21, wherein adninistration

0fb)t hea 00PNOGfidest Infeorval bl BBvekR 0B0fang tIeTs foF AT hisd a 90%
bi oequi valent to adm nistration of the conposition to

a subj @@pﬁqlqmcglrft@@alwfdz@gweegfp 70rt9el o ésiat i on of clai m
22, wherein bloeqU|vaIency is established by: (a) a

991% Coipfid g&ﬁg&&ﬁ% Gl a‘ﬁ? (361? bf Bg%ﬂ}e%gb ?3 g&e?enﬁj I d%%etfa?él apalo gue

Chmax an ence nterva
is selebtred\fmantlﬁ mmmtﬁgofor AUC and a 90% Confi dence

er n 70.to0 1.43 for Cma 24 The
osegeBrreb el o tirtgioity iclahers o itpsh of FhepHegtoups o
d ocet ayglc-anpiHene pb§1t1§§ |{8€ tefbdrlz080: 1HB&tihLQBPa combination
consisting of: (a) docetaxel anal ogues conpri sing

cycl oh‘éwydof,groups i nstead of phenyl groups at the C 3

z Ioﬁée go%i inaPSbuet Ewkmg phgr?yrl] 303 SroBi 1|ctg|rc9urfosdt A dca

position;

(c) 2-amido docetaxel analogues;

(d docetaxel analogues lacking the oxetane D-ring but possessing the 4alpha-~
acetoxy group,

(e) 5(20)deoxydocetaxel;

) 10-deoxy-10-C-morpholinoethyl docetaxel analogues;

(g)  analogues having a t-butyl carbamate as the isoserine N-acyl substituent, but
differing from docetaxel at C-10 (acetyl group versus hydroxyl) and at the C-
13 isoserine linkage (enol ester versus ester);

(h)  docetaxel analogues having a peptide side chain at C3;
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t hereof; (b) docetaxel anal ogues | acking phenyl or an

aromatic group at G3" or C 2 position; (c) 2-am do
wdaoewtoaxsb anal ogues; (d) docetaxel anal ogues PaThISBEW6/006535

the oxetane D-ring but possessing the 4al phaacet oxy

group; (e) 5(20)deoxydocetaxel; (f) 10-deoxy-

10- G nor phol i noet hyl docet axel anal ogues; (g)

anglog carbanmate as_the_ isoserine

cyl ﬁ%@ggﬁﬂgﬁﬁace Egg"&?tfﬁ Hf doggtaxebanaipgpieb axel  at
G310 (&e8lesbs f(PH'@acé! [Pé&%aﬁﬁ/ fif Q&é@xe?ﬁ&%ﬁ.\) ei;he G 13

|soser|ne I'1 nkage ester versus est (h)
d@oet a%ﬂatmdlé@w@shﬂwm@eaae@hb&dcdm Hi decethxal mabdgu€R;

alth 0O 1 GpSBE T ow LBl e bE 4o

d?ﬁ}?t aml92agald@6kbﬁbwbe{éﬁdlh§arbfg ?O(@ acetal taxane docetaxal analogue);
bet a- hydr oxy-'deacet yl baccatin Il docetaxel

aﬁﬁl ogdegetaxel yn shaving ERdexdelinkagss hravipaan promatic ring at

Paccat 48 A AL Bl Py o e or

docet apaditi@nal ogue) ; (n) docetaxel anal ogues having
C2-C3' N-linkages bearing an aromatic ring at positjon

) anfogetsbanadogyes weape Na3-ChHNdlinksgesheappg g eramatic g at
at the ngﬁrl{l&ECE oa?d bt‘ﬁ@red(bggwegﬂw Qﬁ{he Wﬂ}lﬁﬁé I‘llﬁg\é{ 8 meta

ages earlng an aroma
Cc2, anﬁomummered bet ween N3land the C2-aromatic ring

agp);gﬁgge el Biiese s gL PATEE (fighyRErEss cProp b C-

G 3" Nblomhgd Ces NH thoictket a- O- gl ycosyl at ed docet axel
anal ogues; (r) 10-al kyl at'ed docetaxel anal ogues; (s)

2(q)2' - dbeta-Gelycanybasedstedetzankinalpgees; (t) 3'-(2-furyl)
d&get ax6- lalkyﬁ]a%ec? e taxel analogues;

(s) 2',2'-difluoro docetaxel analogues;
® 3'-(2-furyl) docetaxel analogues;
(w 3'-(2-pyrrolyl) docetaxel analogues; and

V) fluorescent and biotinylated docetaxel analogues.

25.  The composition of claim 24, wherein the docetaxel analogue is selected from
the group consisting of:

(a) 3’-dephenyl-3’cyclohexyldocetaxel;

(b) 2-(hexahydro)docetaxel,

(c) 3’-dephenyl-3’cyclohexyl-2-(hexahydro)docetaxel;

(d) 3'-dephenyl-3'-cyclohexyldocetaxel;

(e) 2-(hexahydro)docetaxel,

® m-methoxy docetaxel analogues;

(g)  m-chlorobenzoylamido docetaxel analogues;

(h)  5(20)-thia docetaxel analogues;

) doctaxel analogues in which the 7-hydroxyl group is modified to the

hydrophobic group methoxy;
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(u) 3" -(2-pyrrolyl) docetaxel anal ogues; and (v)

fluorescent and biotinyl ated docet axel anal ogues. 25.
woheopomgosi ti on of claim 24, wherein the docepPaxais2006/006535

anal ogue is selected fromthe group consisting of: (a)

3' - dephenyl -3 ' cycl ohexyl docet axel ; (b)

2- (hexahydr o) docet axel ; (c) 3 dephenyl-

" gycl ohexyl - 2- (hexah dr 0) docet axel : ) )

38¥depﬁ%ﬁ%¥e gneglegq:qsd% 7 d4b% -thgsi@xyl gr@)lp is modified to the

2- (hexﬁﬂﬁgﬁﬂﬂﬂ9§§hg¥@bx .(f) mnethoxy docet axe

anal ogues;  (0) |'or 6Benzoyl ani do docet axel

afigl og deetaxa(l lamalsg@@)m which thio @ &tydroaly! groap dguedified 19 the
doct ax ues [ ch the 7-hydroxyl group is
nDdifiEHmPB 14 gﬁ?ﬂquﬁ%ﬁpt group methoxy; Q doct axe
a! 0guestatdl anklbgilestin Wh?chh}iéjv %Er&foxgr %‘éﬁp i SmBBigief k@het O

t he hydrophobi c grouF deoxy; xel anal ogues in
whi ch bydrophehjeiewwplalmhedtp i s nDdlfled to the

R T B R e o L
hydfophvﬁbph@ﬁ@gﬁmpWHhmxEbe@mhmm@@iaxel anal ogues in

whi.ch the 7-hyd difjed to th
9{?? op%%%e @P@é&(e? iy g{ho Tiéh%iﬂlgfgwléffiw&rﬁap ?S(m))gl@sétt%ﬂla

I I dified
ana oggf ﬁ%%ggﬁgt&%%%nay(g{ xy group is nodified to

t he hy uor orét hoxy; (o) 10-al kyl at ed

démet ai@alla&aﬁé(b@uetdxal/ana@gae hretihg 2 yedindogynagrbonyl@npuredt the end

the end noi ety; (p) docetaxel anal ogues
t hat p8§§@§®9§nﬁpi > ni t robenz- 2- oxa- |, 3- di azo- 4-

y(pyan d@ca@a‘;&ﬁ%a‘l’déue@ t}@t o§sébsraq~$J(7Jnﬁfbb%nm oka-1,8-Alazo-4-
docet axel anal ogues t possess a

N-(7- nybm@r@c@rgxla:hlam ig pasitign7 4r 3';

(@ docetaxel analogues that possess a N-(7-nitrobenz-2-oxa-1,3-diazo-4-
yl)amido-3-propanoyl group at 3'; and
9] docetaxel analogues that possess a 5'-biotinyl amido-6-caproyl chain in

position 7, 10 or 3'.

26.  Use of a composition according to any one of claims 1 to 25 for the

manufacture of a medicament.

27.  The use of claim 26, wherein the composition is formulated for administration

by injection.

28.  The use of claim 26 or claim 27, wherein the medicament is useful in treating

a cancer selected from the group consisting of breast, prostate, ovarian, and lung.
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yl ) am do- 3- propanoyl group at 3'; and (r) docetaxe

anal ogues that possess a 5' -biotinyl am do-6-caproyl
woheiernoizsoposition 7, 10 or 3'. 26. Use of a PCT/US2006/006535

conposition according to any one of clains 1 to 25 for

the manufacture of a nedi canent. 27. The use of claim

26, mherein the conposition is fornul ated for

tra n.by jnjection, 28. The use of  cl ai
5 Mgélogwfna%@n# AARopATtislalkdRpetriel Qe ralfEYes Sréot
comp&sﬁﬁ‘(ﬁ‘f ¢t ARRIctiag baGtRE of H@J&JXQFOIQ&P&%BIO%QQ %ﬂe?édf l%ith at least

breast, prostate; ovarian, and ng. A met hod
one sm@lcc: nfgbﬂuzmafmo paimid andl waler cdmdmoax elllfﬁoren‘atmairogde atdheat@@ﬂ or

co on ¢ rlsm tact n artJ
analo%ggg?rggécfonmos ‘,m,g]lnggﬂ 59 e AVE tpﬁrt]g §17ee %file%sﬁgan about
2000 sMr face stabilizer for a time and under conditions

sufficient to provide a docetaxel or anal ogue thereof

conposition having an effective average parti cle size

okl es 3 . Al

200" anapE Rt 8 whBtewl oo Clatrtes GhANER,

homogmirige piredipigatiopns @tt:slupextcﬂt1cam1u1dzrprs¢q@ﬁﬁgr| ti cal fI ui ds
pr ocessi ng.
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