ENTERI C COATED BEAD COWVPRI SI NG | XABEPI LONE, AND
PREPARATI ON THEREOF FI ELD OF THE | NVENTI ON [ 0001] The

wWEe@sos740 nventi on generally relates to an entRCT/US2005/041736
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coat ed bead conprising | xabepilone. A nethod is

provided for preparing the enteric coated bead. Also,
aENRERA G CCATED rEEAP | FRYPREMEET T HFEEGELHETE, phiH]l PREF/RPITY@Y THEREOF
di seases using the enteric coated bead is provided.
BACKGROUND OF THE | NVENTI ON [ 0002] | xabepilone is a
macrocyclic conpound having the structure: |xabepilone
exerts mcrotubul e-stabilizing effects simlar to

TAXOL (r) and thereFWEEDdQEHHMEQMﬂENﬂiQB& activity

t i dl [if t
cBROEE o elﬁrﬁsy& Pyt ey St il Wl o il
113%12‘3 1 Wab Rﬁﬁ‘e W‘ltmath%g is gided Y&J pre &Hﬁe eﬂtgﬁééoated bead.

nd” D. M~ Bol | ag, | nvest . ugs,
SA?sosa' methpglgﬁ)tream@%;ceﬁaf Qihfe pmbﬂsm@wp diteassansing th@@denc
#ﬁf@t dlseagf in patients, however, it nust be
f8‘? sedds proy ahar maceut i cal conpositions that can
be adm nistered to the patient; for exanple, into a
dosage formsuitable for oral, nucosal e nasal

subl i ngual , vagl%CK(BBQ&BYDQFTFE%I]SVF Ment er al

gt 0P RBRONS b L RYE DG B g B SERLAR.
adnlnlstratlon Fornulatlons fow raI adm ni stration

are particularly preferred S|ncE@ hey are nore
conveni ent and easi r 0 a ot her

formul ations. AMS0, oral, mi ruost ration
avoi ds the pain and sco o™ of pa

adm nistration. Oal adm nistgatigon pr ferred by
patients and results in better M- ance W th
dosi ng schedul es. [0004] Oral m nistriati on i nvol ves

passage of |xabepilone through T he %&onach where it

! Raﬁé{?%ﬁ@ @x&% 6 RbLBasbiliAnd éf‘f’éc‘?sssmﬁ‘lafjtot ﬁ&ﬁdl%ﬁgﬁerefore
e snal

into I ntesti ne, where | xabepi |l one i s absorbed
i wtlnbltsrrartdrtbmo @sﬁijaagaui'st eapsdly ptaliferating oellsh sudhels Scourdn lsancer

two h The RH gf the,
e e ey titbruts cola sl Rtk depthrigh i e Bt Vol
| BE Il 61%/1t4h @9%&@% Bol®igd BN Ophdinbése re(7j3 857,873, 1997).

val'ues for these regl ons of approxi mat el y.
af903ki nﬁ@ﬂplye Izatzpilpseandre used to treat diseases in pat1ents however, it

must be formulated into pharmaceutical compositions that can be administered to the
patient; for example, into a dosage form suitable for oral, mucosal (e.g., nasal,
sublingual, vaginal, buccal, or rectal), parenteral (e.g., subcutaneous, intravenous,
bolus injection, intramuscular, or intraarterial), or transdermal administration.
Formulations for oral administration are particularly preferred since they are more
convenient and easier to administer than other formulations. Also, the oral route of
administration avoids the pain and discomfort of parenteral administration. Oral
administration is preferred by patients and results in better patient compliance with
dosing schedules.

[0004] Oral administration involves passage of Ixabepilone through the stomach,

where it is exposed to low pH gastric fluids, and then passage into the small intestine,



| xabepilone is acid labile wth maxi rumstability in
aqueous solution in the pH range between 7 and 8.5.

wabws/0537x@bepi | one is susceptible to degradat i PC/US2005/041736
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deconposition, or deactivation in aqueous sol ution,
particularly in acidic solutions, such as those found
I wheteelxsbepiipos ismbsorbbd adoriheitdoodatrearn, Trdmgit time through the

RSPttty tHEROR TiDH ot s oferap fs ShaPrimeHely 1 to 3.
eITHE WhR fEstH! hZh PATSRY thd ModEEn ! BRnGAO HEE the ilBR0 ?’alls pH

U.S. Patent No. 6,576, 651 discloses’"a nethod for ora
atialues B these oagiwss of epprepinhately S tTheprosithadydcpHoweser,

oral | v.. adni ni. ring.,l xabepi | .,and orall ..
SRPPLPER R0 e A MReC aotrety Hitiopia et range
abettveBR Tlahd 3152 i Tihs Dthb&ildne Hi@s@ptiflens dbkabatidn) Becomposition, or
buffer may be adm nistéred prior to, _concgrren_t’l y, oOr
afleastivetina ma@anenus ﬁ@latlpmrpamcuﬂarb/blegpid@T]@lutTm, glich@b dmlsd found
| Lyer. xabepj l.one. .10, a.mammma

B! BOLBR, AEadB A S bR S PR epenen
depanpatiniiienlosoof Bebepilovatid 18 acid doxakions badantyed chﬁ‘in§
gastroi ntesti nal system particularly by gastric flui
| Rasspge roygh ée stoddver, rai sing the pH of thﬁ st omach
c usgrst . , e .
ofIROFE gy 3.5t PABE N RS AN P T R fof B ifnjsption of
fb;rabspﬂ’meoffhmhied’mdadogqirisémomﬂp a&ml inéstamg bd]?bfrﬁldﬁ&yalﬂd Q@rally
be. desirable. Desired are an gra osage form and a

HRGIFTEIE O O B0AF DaRTRRAICALY AesePBhIc agidhegsitielmag byffers. The
q . . . J .
oS BR Rl RS Ry b B Ao gBlon 1 Sl PR, Bty e
widrhingsérstion of kxebepelons. The disclesmianethbd elldwathepieliosrg of

' ith an.enteri ¢ coating.,|xabepilaone is .
? %f’%pf{h%g 10,7 B WUy mfog&m%@a dgﬂ pliqn, dpgpgnposition,
agd abidbation of IxaBBpifiNe®ithe SARLINEinhNG sfehd) gat@ﬁﬁfa]klglbggastric
of | xabepilone need to be granul ated to prepare r
dfuig i dret siomaahy Hawavies Iraising toaell of thel stethahi danrreusesstamach

t ent d d S _Inyolvin ..
PRl R O o AR BBl tor modiines,
Vol k6né efvihich afipgiak slontaeh dbhdiBostuhiySottHRQlcSReHIE ADEFR are an
of the dosage form For exanple, a containnment

ferel dasage fowa and aumetbed far dee ergladministratipn of kplberiilone that does not
| - ' t S e e or renedi ate dust

153’ g{ﬁ]gééﬁﬁiﬁﬂra?ﬁ%%g‘ ro;f?llber %élgl%é}} %‘%& operations may be

r[@q0é]r ed OnSuadthddi groteyt RAepilone from contact with gastric contents is to

encase the Ixabepilone particles with an enteric coating. Ixabepilone is typically

prepared as a fine powder and prior to the application of an enteric coating, the fine
particles of Ixabepilone need to be granulated to prepare larger drug containing
particles. However, Ixabepilone is a potent drug, and any dry process involving
Ixabepilone, including a dry granulation process, would require special handling
during the manufacture of the dosage form. For example, a containment facility and
manufacturing equipment with special engineering controls to reduce or remediate
dust formed during dry processing operations may be required. Such facility and

equipment would entail significant planning and a large capital investment. Desired
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equi pnmrent woul d entail significant planning and a
| arge capital investnment. Desiredis a dosage formthat

woragoeoss7pr epar ed by a nmet hod that mnim zes hapdi/Uson641736

10

15

20

25

30

dry I xabepilone. [0007] A wet process for preparing an
enteric coated bead of I|xabepilone would reduce or
elis adosage fansthaingaypbe pieyparkd dp aphdthodkthaHmiwinétes handling of dry

| one is susceptible to degradation,
déﬁ@ﬁ&ggptlon or deactivation in the presence of
We§(RF7) 2NdA QFet BEtess f98P fe?%g & S ARG of Bfhbepilone would

partlcular an-aqueous” process, for preparing an
entdacé or cloninett dystuol cﬁxirprlxahepgonw dibepévenrisabdpllofBis shsteptible

d t h th 1t
DR PRy ey S5 ey BT BEpredbrse 46 weih pdprbeat
t pRsigRt ﬁ%@vét%t‘é@ss P arﬁbﬁl&' Hd@soksibedas 18f ]t)reparmg an enteric

| xabepi | one powd urther, an enteric coated bead is
PEQAIP b@dqonamsmglsahepdbmee for oral administrati on of

LSRR BB Brh e i ey aed for

[8 %%n%ﬁleelﬁele@@da&ed BedeNkh&QBintkd ﬁfeﬂﬁ)dtr@d@es 6418hinktes dustlng of
coated ead conprising: a coated gartlcle conprising a

Romeler nigrther. datentesiciongfied dFadhis prexjided, that fsowetable for
ogra'i Q&nﬁlmtlBﬁl ¥Pé)%g§%lb0:{>¢ %&ﬁloﬁt }egﬁur X(%ninn : 1%'1 ﬁgan acid

nprises one, or a p arnaceu
aﬁaﬂpﬂ@b@&m@att solvate, clathrate, hydrate, or
prodrug thereof, and one or nore binders; and an
enteric coating encapsulating the coated particle.

[ 0010] Al so provi Sﬂﬂ@ aring the
enteric coated beg , a capsule conpsﬁifﬁgﬁghe enteric

c [ow08p béﬁﬁmre@ndinaerrtﬂmhemtee fto tut exdibtio goatedisead compoisingr a
proliferative diseas ris oral Iy agm ni stering

P ited hiele CCmRTSE b ots 1BLGe B R Gt i reGn R dipoted on

[

OO E TR Eo P o Ky L VPR e Bions;or o
uplssmaequically accdpigbleisble, sohatep clatiwate, hydvaat argmodri Ge2dof, and

galier cﬁé{}%t In&(%l? ep! (li an gntere1g &oa '{B%Sé%&f’ps{lféﬁgge le c%gt%d %grtﬁlzle

[0010] Also prov1ded are a process for preparing the enteric coated bead, a
capsule comprising the enteric coated beads, and a method of treating cancer or other
proliferative diseases comprising orally administering the enteric coated bead to a

patient in need thereof.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
[0011] The following are definitions of various terms used herein to describe the
present invention.
10012} The term “Ixabepilone” encompasses Ixabepilone or a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, or prodrug thereof throughout this

description.



acceptable salt, solvate, clathrate, hydrate, or
prodrug thereof throughout this description.[0013] As

w@e@d/osigaei n, "substantially free of noisture"PCEUS2085/041736
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to a conposition conprising | ess than about 4 wei ght %
water, preferably |less than about 3 wei ght % water,
aneo13dr e As efedriebdiy, “shesmtialpfreabbtoiPure® refbrs t8/<awam§bslt10n

based .on the wei ght of the conpositio

s GPERHFBE desh g DGkt 4 WEght oAt  Pieferp ls%saﬂ% aﬁaom gweight %
d

L?@#égr %})c{ 1591;@ Iﬁ%efzbé)?}g l(f%?) @Hég ght@lﬁ% WBRA %b@éﬂ:r ﬁaé’éﬁ' cgﬂhe V@elght of

I'ess "t han abdut
%theaminpmrtmnp Babepkes lof sditabin 12eg83 fon“dubsiantlatibnﬁ®krb:fun01§ture

V\e@y%{é é%rg %gqsoj:g Huttlgsg II]P\/\PILE?: a%:?){l’gﬂ ! },ﬁﬂg %tcjgé OS{)Ityi f%}h zero to about
| XG0 einl M6 3 %ef%ﬁ{s%’ hﬂ?ﬂl&é&prb?e%blf %ﬁf‘ier@tcﬁfé@ tﬁﬂﬁ’ al%ut 2 weight
US Patent 6,5 S. Patent 6, 576,

"/Sbasla&@nﬂleM1glﬁ06tlE ®apogtionU. S. 6, 686, 380 BI

oHEN Afepiaton ot damE i stemenls Sﬁ'ﬁémﬁﬁi inUS.
UPGenPa8 651749 B UGRPaRAt 6518 4 ZiaB1 005208426 876165 B1; U.S.

each of which is incorporated inits entirety, herein,

byateat Npehe@,50B157.5Th468p58e Bkt U. ﬁvléa’wnteﬁtpnh@ma@reguhlwatlon
a0 Mok £9A0 pEAds CONREDLS IO KAPSA ARG YAY Sha U s.

IS Suita brora nrs |on oapa

e lH’h’@ht Appliatien Phblachtion 1p0402635PAC Ocich @f Paidh i€ ircorpdrated in its
nprises an actjve ingredient Iayer di sposed on a
bﬁ%‘é’feﬁ’ahﬁema BY 1efg¢ned enteric coating encapsul ati ng

C E@p rrse gﬁtf églg.rggeehf }HO ﬁ%agahn 9&?&5 ¢ e aS{}lg{Olﬁ gb%I éa%y(’%gﬁﬂjnsmg

em>ta<bep1d:orrepwh1chgs $uitabmpfabbml mim@[sma’&mi tawpdtieat. The enteric coated

| xabepi | one, which is susceptible to degradation,
déé@%&%ﬁ&%ﬁ coritd pstiele: Gheh GAPBLFSHY 8o giedians layer disposed
a6h g'b%fé\‘%?gélgf £MdSm M boith paggéﬁiart tﬁé &Baﬁe:d %artlcle The active

typi cal | ncountered durin hr oug
stir[gn@rﬁéntilmeo cornprisesthestepienc aidat Eastamebindsat Thyenteric coating is

C BBl o g The e o, SR e R S R e biden

] HeRRRdsRR, b RHALIRY dﬁﬁh@é‘;ﬁﬁﬁuﬂe o hibi8icoRlRR RS, GFor v pH

stomach acid from penetrating through to the active

i gaptaelfloids tqueélU enuwaﬁerpédmpassage Heroggl érei storoachtistd the

be dst't 0 H i i ?Sc E]g&tf r}terl 7 Ce%att gg osure of the

AR TREFRER Pl e of You e PRSP e

Cc adtflictih@B8ient layer to stomach acid. This prevents Ixabepilone from being
released in the stomach or the stomach acid from penetrating through to the active
ingredient layer. Upon passage of the enteric coated bead to the small intestine, the
enteric coating partially or completely dissolves in the higher pH conditions
encountered in the intestine, leading to the release of Ixabepilone, and its passage to
the bloodstream of the patient.
[0016] The enteric coated bead comprises a coated particle encapsulated by an
enteric coating. The coated particle comprises a base particle, which provides a seed
particle for the application of the active ingredient layer. The base particle comprises

a pharmaceutically acceptable material that is capable of carrying the active
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encountered in the intestine, leading to the rel ease
of | xabepilone, and its passage to the bl oodstream of

w0 b@epst7ient . [ 0016] The enteric coated bead cPOPUIREST041736
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a coated particle encapsul ated by an enteric coati ng.

The coated particle conprises a base particle, which
prigytbdiest layes e 6dngally,itht baseqartichecappises, @bt @annfle,tahe

active ingredient |ayer. 'Lzae ase pairti cle conpri.ses a ...
pPapmRacewiGal R eyt malcEph SIS nIor exaTaples SgRT, SerciapugPerystalline

Ofceﬁlﬂégae?,’ H&%sé he c%ﬁaﬁéﬁbﬂ@?@fgof nbﬁ%%a?&a thEBA&S FHrtidle nidYSFurther

base € conprises, for exa
plempriseoid erahdry activr dgentst dihieahapesufehe bease phuicleeix dypéaily

sugar, starch, m.crocgrystalline cellul ose, ]actose, or
c GnERTval R PhER G URE) e Tigben eCoRup st (AvEnes
'T@I'anflé%ér% R&I € gggségiaﬁ?clé%,rb?f E}&)ﬂdsiﬁ? EropExdnYfle 3 B ﬁng?-r B%Emm about

shape of the partic ypi cal I'y ‘spherica .
s @nii milhisretersto, abalit hoxldimetdrh eExahplpesf santeble basepasticieeticlude

o B! S SehamoiNe. o g Syo AP ot 0.1

Miphik 0B s @l Bnel R1IBRES! bpherd¥ (WkAHTR BEIK o 56 BHuSEIkPK aisha Corp.,
bl’e base particles include Nu-Pareil (tm Sugar

Sulta e
SPteang s TipicglBh the dataricepateribead camprisendoetahe.dempbout 10 to

BRSO BRI E R PR o BREL PR e

CQakRek, BR@sho Fdrgt$ frohPiboRK 20 £houf 6D WeithOY bak@ phAicle, based
about 80 \/\Elf% % base particle, preferably from about

1%ntthe whight offtbe prteyp coasbbend. Paefeiablyethediige pastigle is substantially

preferabl.y fr . ' 0 o
W R e R
beader, Bised on &y weightwf Dassgarielet i cl e is substantially

free of npisture. Myre preferably, the hase particle
c Il s es Theeontadpasticle grmprites o0 Rl v ngtsdicatilager ¢iprosed on the

[ b . il
oo arle RREa ARkt Bonl i £ 1R SE R a L e may fomm
basarfaes layal o, thd hefze boif e hasgpattlendbsbryiato the bagepartede, or a
to the base particle and may. forma surface | ayer on.
t RemEiatian 1o FB° B TpEFLIeRl By Bk eyRRIGiep i mRialy
PHidiltEd oflin BB AT BERBI @R stiteleStithe T8 pafticleY Preferred is an
i ngredi ent I ayer may be conpletely or partially
diastive ingtedtbnblayer that iandifomlyeispasdd anftbe sunffcaeé thef baspparticle.

b article.. Preferred is an active ingredient |ayer.

RS LS Bty B SRS T RUE G Pt E b BiRbg lly

Pakddpedtte saltOb1Rte, 1ShAL, hy&atepglrllﬁféuﬁﬂgtthéraa@ Mn &EaRIch $6'S

| xabépi | one; or a pharmaceutically )
Ixabepilone, the active ingredient layer may optionally comprise at least one
additional active agent, such as an anticancer drug. In one embodiment, the active
ingredient layer may comprise a mixture of Ixabepilone and a pharmaceutically
acceptable salt, solvate, clathrate, hydrate, or prodrug of Ixabepilone. For example,
the active ingredient layer may comprise a mixture of Ixabepilone and a clathrate of
Ixabepilone. Suitable levels of Ixabepilone include, for example, those in the range of
from about 0.1 weight % to about 10 weight %, preferably from about 0.2 weight %
to about 5 weight %, and more preferably from about 0.5 weight % to about 4 weight

%, based on the weight of the enteric coated bead.
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acceptable salt, solvate, clathrate, hydrate, or
prodrug thereof. In addition to |xabepilone, the
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| east one additional active agent, such as an
anti cancer drug. In one enbodi nent, the active
i 100183i enTht agtere ingydientripydr slsoaompxises tinddr. Thabafict pa¢ be

and Pﬁﬁ?}%}(} (r) ”nﬁﬁ%?tg{a JS{S\% 03 ﬁiéag)lﬁﬁlg brlgftofﬂ%;l%?éﬁ I%g%:,\é@t anplgqr to provide
e’é@ﬁ%ﬁ(ﬁ) oittﬁg a&?vte' ?redh@ﬂtr 18gire Maté@éi?ﬁmﬁﬁ}é a% kS ﬁlde for

m xture of |xabepiTone and a clathrate of Ixa epl
Sgkambleesthrshpgadatuf; stgeabish las secroses fludese, ﬂmtroee(,anqsihﬂps and

PR T
ab%bxﬁn%&%ﬂul%e Mpwﬁy@}lﬁﬁﬁ&&fé' (P'XfP't) %Hlyﬁ{é?éiﬁn&)cc%olymers

based o e wel

ht %to about 4 \/\/ellg
t ﬁ@q@ﬂmﬂmﬂpm@edow@d ywmyl adetatn 6 R -PAD) qqu]rymhrss elluloses

s R SABEL S5 ASE c sA5DoRoRS e

baskethgidnic (g|1}&:oﬁ raeld Haxb T meﬁﬁlecﬁhﬁble%nﬁﬁerélﬁﬁy acdilavR
ingredient |aye Material s sultable as binders

i| IS mP]élfie é»w‘r?bTMePH §9brAs‘ﬁceIB‘éR§t IN; andifaice] ¥ gk ld wellulose
S Uﬁfsfﬁﬁﬁ I éfﬁx‘?sz ?ﬂ\é[?;e()é&g; i rrs S % ot fote dﬁﬁagent %@dﬁﬁn@ay be used in

nat'ur a as acacl a,

aﬂ@l avtive mgrmhdsm llayee| Oné os@orecaptiaxhiipletithgahdtthdsiR included in
pQ| pyrrol i dopne (PVP) pal yrrers and copol yners.
r?cag B’cﬁir%/ﬁb‘?qﬁ A5y Ateofor awlﬁobtgff% yptifpamy ageats, and plasticizers.

( E}{E CB\J& cGRRPHMIGRS po%?ﬂ SH1| )73? F% SI’%HQ Igf}rcﬂﬂ B0 to abou‘[I 80 weight

[ ul ose, hydroxypro ydr oxyp
n% mwlc ettive ingrediepblayat prefeatdy glopcaiout 401t aﬂﬂme $O vdétght % of the

Gl BT LD G o
AiHeGRti{d ﬁ?greqlré& la]yeP Bhicdl ASRe %?’gf% 8f the teﬁ%?iﬁ%@ﬁtb@béad Preferably,

(FMC Corp., PA). "One or nore T erent ers m
uﬁ@dlctlﬁe migeedient layer issybsatitially fieapémoishme. or nor e

BlOP8L7, AR ERi Ry bR o eris R ihod hepiltes the conted

aﬁérhﬁl@a Mhe @aftis coif iPiRsfubf GHa§ low E’(ﬂuﬁ'ﬁbeﬁﬂ a"éld:%tﬁﬁs
bead may conprise, for exanple, from about” 2 to about

gehajrstesktic o gastripHuide enepanierst leldhfeﬁtamlady shch pil ofiienbf less than

f b t % f t.he ,acti

| BB 30 At nighds b VAR endiPad B8 nodfireh BE R Sial inssine, the
abaetic &Otvg ldg;bdilv% wfallohvethaedléage of Babesions! Ek@ﬁﬁles of the higher
based. on the WEIdg@t of the enteric coated bead.

PP valugh pycounteeedda the smalhigtestne weludg pl values of greater than about
syBSERRLARH bY JaliRS of bredR flHB0ut 5, and most preferably pH values in

the range of from about 5 to about 7.2.

[0021] Suitable materials for forming the enteric coating, include, for example,
enteric coating polymers, such as, for example, hydroxypropyl methylcellulose
phthalate, polyvinyl acetate phthalate, cellulose acetate phthalate, acrylic acid
copolymers, hydroxypropyl methylcellulose acetate succinate, and methacrylic acid
copolymers. One example of a suitable methacrylic acid copolymer is Budragit™ L-

30-D 55 aqueous copolymer dispersion, which comprises an anionic copolymer
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[0020] The enteric coated bead has an enteric coating
that encapsul ates the coated particle. The enteric

W@ o@bisg40 s i nsol ubl e or has | ow sol ubility i nP@DUS2005/041736

sol utions characteristic of gastric fluids encountered
in the stomach, such pH val ues of |ess than about 3.

Aﬁe{i{f&f‘ﬁém%tﬁ@rﬂ?@aci@ bikdetB9l dchAse vaRCOrIAbL T B@e crbbR¥ groups

10

15

20

25

30

smal|l intestine,”the enteric coating dissolves to

altd the ettiyd estet gamups of apprexiaaielyolié, andeamprmolsrulphweight of

hi gher. pH v encaount e 1N the L: '
Pt el TR0 BRI PSSR of o h\EgE{ sherkiOh EStiafifng 30
prgfi gt 8 kolidRH Bakapes™m 0f 3@Desst Rfuebisasdpalyaier dispedivgl iBgiplied by
preferably pH val ues in the range of fromabout 5 to
alfglm-Fhaama|@o20pm8uyt abl e materials for forning the

e ccC i . I [ '

o POARLY < B e L8R il coRERR 1Gr oBRE, Fork Qb 3o about
a5 Ridigie|% ok frenphichabai e prafahilyi froth abewtldite about 45 weight % of

phthal ate, cellul ose acetate phthal ate, acrylic aci
c SRoRTeRsT QARG T)PTe @ﬁfprahlért%m abeyt Jpde @g%{tépayeéghtqﬁ of the

. . . . . _
R A T e S
\Eﬁdﬁtﬁ@ it@ﬁbﬁaﬂﬁalli%ﬂire@o_’ﬁmomueousl copoldyrrer di spersi on,

ich co i ses .an ani onj.c 7 [ f.
mAOFAL T 1 The S SornE RIS R Rr B g e Tetppugh a

f L RRHEBER N brafiis OxRFodiR afdifs, 8L M-8 cBEntflr OUPS Of
aﬁ’prom mately 1:71, and a nmean nol ecul ar wei ght of
et nalThd snt2EOc@Oq] beard dptisnadlymotripsidesaenean naere swhesat layers

a " el . f T A _
RS e o A bR e ARG e acive
R@Mbﬁ@ﬁrlg%er GRd thd @R Bbatih® 0R 2LibJJaL198E BhY Be 6MPLOTE to

bead may nprise, for exanple, fromabout 5 to_about
55ninknigh tontecbetwrendratspilenccesatdinrg inthetdwdive pngredierdpyer and an

about. 10 to about .45 ight % of th n ' t]

2 s tg e apsing v il ey PEnARY A SRR Jror
ofexbfipleibe@htegic@Oaell Bead Bay esmpriset them WBo @Y. 1 fof abohe10 weight %
enteric coated bead. Preferably, the enteric coatin

| of Shersbeent laster.prefeabliofomubetift dlo Jroubaerght Yot be Sebeoat
;ﬁ%gée{r,na%d%cgr'e: %Qe?lgl{aé}yg%@ fab&?tsz t?taggﬁt m&?&f ‘%laﬁ & sﬁﬂ&pat ?a?er, based

sticrzers; anti T oam agen
argnithadbiphest the ehRE24patddibeadn tSaiithlsle tatrixds tocfatin the subcoat layer
optionally conprises one or nore subcoat | ayers that

areeluda SRl SURTY HIEh BASETPREy BIUEPSS, AR OPhanalassPy énd
| NEEEAL Blhral AN EEyntiRhic s 364 ¥acacia, sodium alginate, methyl cellulose,

carboxymethylcellulose, and polyvinylpyrrolidone (PVP) polymers and copolymers

such as PVP-PVA copolymers; celluloses such as ethylcellulose, hydroxypropyl
cellulose, and hydroxypropyl methyl cellulose; polyethylene glycol, and waxes. The
subcoat layer may further comprise one or more plasticizers, such as polyethylene
glycol, propylene glycol, triethyl citrate, triacitin, diethyl phthalate, tributyl sebecate,
or combinations thereof.

[0025] In one embodiment, the enteric coated bead comprises a subcoat layer
interposed between the active ingredient layer and the enteric coating. In this

embodiment, the enteric coated bead may comprise from about 0.1 to about 10 weight
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i ngredient |layer and the enteric coating. A subcoat
| ayer nmay be enployed to m nimze contact between

w0 x@befi7hone contained in the active ingredi eneCT/HY®N5/041736
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and an enteric coating conprising acid groups, such as
nmet hacrylic acid copolyner. For exanple, the enteric
cGavtihe belmbahhyerc pmﬁﬂ’riabl& fromp Abaitd O toGbdutt fbwaigh‘u% df&he subcoat

i of th referably from
o T andliine bek i Ecth et Eh B0 eGP ki s Sfcpaer, based
Pog Ry @Bkt $fftﬁé‘fb1ﬁ91%1¥:oa¥cd Boadb %fefla ) tHObub% & ager is
subcoat fgayer based on the wei ght the enteric

c@absé@tlb&ﬁ&eesﬁmpssmre materials to form t he subcoat

ot o TS AR oRf e Bt gy PRt SR e 3
Sﬂatfdﬂﬁig Apefid nﬁre&lﬁﬁv@@‘; (ﬁ‘é@ﬁ)&ﬁﬁ gl b.lmnay gk aaée@saryf%% aa@]red
ulose car box nethylce ose,

1 nylTpyne @pnd@mmg Pbpdigsny tee @tmnjc@tq@d:eﬁdm gubstantially

e;ﬁ%@ IOF&I F \{Fo Pyéf%ggl&bxy oF lgeac/; cg%tgﬁﬂa Sog?pl“rlgﬁ%fiess than about 4

hwérghx Ypwaly, prefetabist le§s€dhla1hl hiase 3 veaghteh ek dth¥feQreferably,
and waxes. The subcoat | ayer F%qfurther conpri se one

ofeskiiag 2 Ew&s?t W%lg%ﬁswat% Brsedon yeighi/oithe cuflerie epated bead.
P L‘ﬁ%ﬁ* en e[‘fgal éﬁ‘f v co% é]( g'b{s rcgﬁtgct rr% Wﬁ’ﬁca{ llci},r?goql}q elect nqgtenal

at e, tr| or conbi nat’i reo

[ S’l&h&]s tdlo, ma@leanhmia:amm; or fulmed eilice to &)g@l@ﬂﬁﬁﬁb}ﬂﬁ)@d: layer on the
ris a supcoat r_interpqgsed between the
aE‘F R\ Ofﬁ’j Jé‘rrft)a‘ieéyégf ahee pyeortebisy Iayer dpusefirlgo redyce

t R 3o:880Ra0h BBME indiP u%@é’ricccoﬁﬁ theskisOf: r@@y %ﬂlé&umg the

fromabout 0.1 to about 10 wei ght ?/oof t
| bansiling pf dfeentenicycobtedipeadsout 0.5 to about 5 \NEI ght %

AL bk e R S T A
VB i pa@ﬁclé bed S0ERENHE coMRE %ﬂc@@ﬁgtmf fh%fc%ﬁég #)){rtlcieh e

subcoat | ayer is substantrally free of noisture.
[ 093€] THe aspecndiemhodanend of dwdneomtion b kytetio wpated bead

£]. i .
O R B bR B S B o gspasdap the bose
Opartlels) amacthe é&ﬂr%ﬁgrbmeﬁﬂﬁﬁé}%ﬂobéﬂ drl thg sEbdRL B B endchie

enteric coated bead is substantially free of noi sture.
m@f@gamaysu@m@ﬁp@?tﬁép@@aked bead corrprl ses |ess

@@Ql]agomliél &ﬁé}g{}&quﬁ’eﬂﬁgﬁéé lr%f%lgtlo ecsc%a g%gaq ﬁ%‘tﬁpnses

adbcastePpantiélght subcud idévposdipgiettie Gﬁatédlpaﬂiﬂe%ﬁd éﬁf ert&® coating

enteric coated bead.
encapsulating the coated particle.

[0032] In a fourth embodiment of the invention, the enteric coated bead
comprises: a coated particle comprising a base particle, a first subcoat disposed on the
base particle, and the active ingredient layer disposed on the subcoat; a second
subcoat disposed on the coated particle; and an enteric coating encapsulating the
coated particle.

[0033] In a fifth embodiment of the invention, the enteric coated bead comprises:
a coated particle in which the base particle also comprises a second pharmaceutically

active ingredient; and an enteric coating encapsulating the coated particle. The
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[0028] The enteric coated bead nay be contacted with a
hydr ophobi ¢ material such as talc, nmagnesi um stearate,

w@roobasEdo silica to forma hydrophobic | ayer oPCT/082005/041736
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surface of the enteric coated bead. The hydrophobic
| ayer is useful to reduce aggloneration of the

| BteMt dbbd BEHdRITIGS eRBbEithdacastsonaly tomptisesaditsicibeoat situated
static during the handling of the enterl c coated

bbetseen [t}@dmg: paticlsraad v erigredientlayer; andeos @ seeendysybeoat
aﬁl%%a'rfi %’F %gﬁ arﬁefe a;l:‘lﬁ%he t{rﬁ éo%ﬂng agflé géc%n&md

|ng Reapsutating the coa particle.

[ Qﬁﬁﬁlackﬁho@lﬁi ecbrdngRiedi meybe Diabepitoriensrenphiapmacdubieal ly

enteric coated bead conpri ses: ted ticle
c B9RsPIablaTg asalkast EBIC PdtaiE, SUBBURE B Slodt i e he

b
deont %gaﬂnﬂc ﬁcéc%fsig 6%:%5& ﬁgllehﬁﬁta %@g‘b@ dh&hLs Jcmf@ﬁ ent, such as a

dspos nteric coatin

eB&dpd dhidanog dgbet. coat ed particle. [0031] In a th| rd
enbodi rrent of the mvzn ion,_ the enteric coated

c M s esTheenterig cagt s qicthis st on pay he iR ag process

t ey CRREGANP R (ﬁﬁfeeof pASnEd 61‘51‘2&60 ‘H@a{t' %combmatlon of
encapsul ati ng the coat partl C In a fourth

e mingstinreemt] heét. (Sweh arpvcmetss @Isyres hsghqmtmcy@nd gavdunifeanity of the

DR o Grna g PEbRsR XS OBRE TP el 4 deemadation or
P ﬁEdeﬁﬁcﬁﬂuﬁmﬂ theite@nbd YLwhiee) 88 eitkial 1§ ¥ ontbifkies @ nffisture and

the subcoat; a second subcoat di sposed on the coated
paeidti cl e; and an enteric coating encapsul ating the

CROLRT, Do greSiset 0P e bredgnlntislioh £BRSR TEloved iraparing

p%éérﬁérﬁ:éd&té&hﬂeﬁ@ dohpriemge particle al so comorl ses a
second pharnaceutlcally active ingredient; and an

ent ep)irrovidimgibage partelpsul ati ng the coated particle.

Theent er coat e .
o Sebiaf ARiEe dBE R dis BEBEUP O ot BRI, wherein
part‘dh@a@tlﬁhﬂgfeh&nﬂﬁlﬁxm doﬁgifﬁéb ent layer; and/or a
second subcoat situated between the ¢ partl I
and thé E‘ﬂb%ﬂoée»é@&tﬂhﬁ@“%?ﬁ‘écaé]é(@é?ﬁi’t@i% é@ﬁ%tﬁcéﬁtﬁsﬁt%
active c ?1% Yef26s Lxgbepi | one, or a

| a acc

phar rrac eptable salt, solvate, clathrate,
hydr at éj) s@hemwdfeug:rtahmmﬁmé ﬂleﬁédf;sr natively the second

har naceut 1 h
gct i Q,)é]r;gég I,q]gea abs% @%r%tgLev glavm app I1c:eaP1E>n n?ﬁle %%tlgenl%tgre ient mixture to

provide coated particles; and

d) applying enteric coating to the coated particles to provide the enteric coated

beads.
[0036] In the present process to prepare the enteric coated bead of this invention,
the active ingredient mixture may also comprise the binder, thus allowing co-
application of a single mixture. Alternatively, the active ingredient mixture and a
solution comprising the binder may be premixed immediately prior to application.
[0037] The active ingredient mixture comprises Ixabepilone in solvent, water, or a
mixture thereof. The active ingredient mixture may be a solution comprising

Ixabepilone dissolved in the solvent, water, or mixture thereof. Alternatively, the
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second anti cancer agent. [0034] The enteric coated
beads of this invention nmay be prepared by a process

w0 bab/osEduces the exposure of | xabepil one to nPCBHUS005/041736
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heat, or a conbination of noisture and heat. Such a
process ensures high potency and good unifornmty of

t hetivcinprediephanirtacandy odn agire bgers suspensina bepptising pirsicles of
suscepti bl e to degr,adati on or deconposition in the

o PR SRR figSed o e wBless D it Pt solvents
Mitichide! for@REmPRA4Icoldsteh ab hefBoRERRRSL, RlpréiRoLbEFENt

i nvention, a process is provided for préparing the

e HOBFIPEnelo amcb@pebmlad The eetpici m@qgtenmﬁmg@ai bfgplb{tcmed by

i.Gl es: . b). ' tive.ingredi e Xture )
R eoR I PRE HEE e bl { G ReieRr: aBtchvige binder
| ngiyediiachddd Kl £otie TdbdaR mikhuré. X BRBEYiloAB8nd Ble dptional binder

pharmaceutical |y acceptable salt, solvate, clathrate,
hipay e eombinedrin any, grdenwith dlfe soyet,iWaters of matitre thereef  Typically,

of,.: L ; [ Vi th ase i.cles

oG isloffed A8 e Bl MO coenP R Pu Y Toiipee prihe
poptidrdebindat iadh@eulvdng veser, anshixdhreapabyf. mb@vz%ﬁlay ®e provided by
coating.tg the coated particles to provide the enteric
CBEFﬁﬁmB%§6§meﬂ%9%TS4ﬁm£%%w¢¥@§@ﬁﬁwbﬂéﬁﬁss to prepare

t t er : | S [ . act.i ve

| [0S Cap Sk S BanRA Pentbel ol Rl f e biEy RS, foparca
aby enplyiggeoaptivé ingtademt afspenstonmaglddindes tolthe. base particles.

ternatiyely, the 3ctive i ngredient mxture and _a
chiefi i §8 <A TCHL Spsdin a SRSOBH fsedagredient
| qIepesad e ot thb gaﬁieﬁ!s bf ﬁgab%lbog%i Clsed E}?%rgﬁ}ieeél‘tfs medium.

i ngredi ent m xture conprises |Ixa ne 1n _
wakeaqueons mediugt congprishegreater thth ebawdts0wesighngh editarind optionally,

A e B GRS Lo
AP rleCsrislY itved gheos 1B EdE lin\BripPigéL &1L aBBuX b5 eI gﬁ@?'/o BsteRMmore
active agent suspension conprising particles o
| Egseqhly ahlsad iabprr7denkigit % matescandanost preferably apdeast about 85
r@vé%ﬂf‘% x%.]tglr, %gsfe'd o%%é %@gﬁt gfothg g(rfl}esous medium. The aqueous
suspension of the Ixabepilone particles provides a reduction in contact between the
aqueous medium and Ixabepilone, compared to a solution of Ixabepilone, and thus
decreases the rate of degradation or decomposition of Ixabepilone. The aqueous
active ingredient suspension may be prepared by admixing Ixabepilone particles and
optionally, the binder, in water and optionally, water miscible solvent. The
Ixabepilone particles and the optional binder may be combined with the water and/or
the optional water miscible solvent in any order. Typically, mixing is required to
disperse the Ixabepilone particles and minimize any localized concentrations of the
Ixabepilone particles or the optional binder. Suitable size ranges for the Ixabepilone
particles include, for example, from less than about 1000 microns, preferably less than
about 500 microns, and more preferably less than about 250 microns. The

Ixabepilone particles may be amorphous or crystalline. Preferably, the Ixabepilone

particles are crystalline. Examples of crystalline forms of Ixabepilone, such as Form
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i ncl ude, for exanple, alcohols such as nethanol,
et hanol, n-propanol, and isopropanol; and acetone. The

W@eiosMes7engr edi ent m xture rmay be prepared by BCRUKi008041736
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| xabepi |l one in solvent, water, or a mxture thereof.
Optionally, the binder may be included in the active
i dganellf @nt Bpark disclosed wodbBSpPhtented, 688J8A2h eTtepictioe algredient

s SR B T P P B A s,
I @etfbiBE ft6n ThaMt ™ B abaRY30 @&gﬁﬂ % %&Eﬁ%&ﬁf&@, 35d Hore
| | t sol vent,

| Xxabepi 'one or the optional Dbinder
warederablyrirom bt tohbeetdX0, waighti % gxatepiltwe parteles) dsedyonathe

mechani cal device uch as a neti.c or overhead..
STEHPLpE e s E] MERARHE B Trore erat ta e g bdieRt
be@getdior hissa pFViefHel:@ikel oF RICHRSRE tOUbGRD), HiRDpRRerably in the
active ingredi ent suspension and binder to the base

paange of Eem ghogt @5 4b houtShanduspstypeeferagheinitbetange of from about 6.5

S LQN i ). agueous. active ingredient. suspensi on
CUPRRREY 3 TR LB BRI ARty BRICRISaRBEE i

a ingaeflicns) Suctesh Biifferst s paMiRQiseniRAEHAR EOMBhh& RS low molecular
greater than about 50 weight % water and optionally,
oitE12hF PRy PETSABRIE0AmInEAa5PE, angl e Adivstingsgstisonch agacids and
wgight of the aqueous nmedium Preferably the aqueous

nmedi um conpri ses at | east about 65 wei ght % water,

m039br ef Hredtihder atayl aabdvidbdad a Jdhutie @dispérsied 81 watanNd

t preferably at. | east about 85 weight % water,
Eﬁ@aa on [P19&¢ GEbgtimest. theeetivg irgsedicnanixie mayeonpuise fer

S BERSIS 11 ThoudtN 8o LBARIRIWQ %ﬁt‘}@ ¥ {Héacit ?e%sP&&giﬂﬁhﬁaferably

reduction in contact betwee he aqueous ne
| ketvegbohioh aboonPaweight % ef thebtilitist onebindxg bepidosngreferably

apd thus crea th at e of degradation_ or .
dﬁe'al.?g%‘i f fecbopt 1¢ W&@@b% i atgst 98r1Bder. hasedpa the weight of
img@@ﬁ@éﬂmgﬁaﬁ§@§ﬁgﬂﬁyj may be prepared by adm xi ng

| xabepi | one particles and optionally, the binder, in

wH041] andhspriivmialgtedienhatietmredngddhdbmdemdohdivm. mThiee applied to

A B il
Neciditing afebrvRAblY Bordftile téi@linimIMPe@d1 )i%glﬁinéfa@ign o8 the base

requi red to disperse the |xabepilone particles and
nPastietes eSuhngaueatnl the selvens aad/at water irrsmoted frem the applied active

RSP AOEPAEL L3 e 05 PR AP Sl
edisgbeon tiednsd pasiclehan about 1000 microns, preferably

! [%%EZ]t har’}he enteric coating may be applied to the coated particles by applying a
mixture of the enteric coating as a spray or stream while the coated particles are in
motion. The enteric coating mixture may be a solution or a suspension. The
conditions are preferably controlled to minimize particle agglomeration. The enteric
coating mixture comprises the enteric coating material in an aqueous or nonaqueous
solvent or mixture thereof. Suitable solvents include, for example, alcohols such as
methanol and isopropanol; and acetone. Mixtures of solvents or mixtures of water

and one or more water miscible solvents may be used. The enteric coating material

may be dissolved into the solvent to provide a solution, or alternatively, may be a
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about 500 microns, and nore preferably |ess than about
250 mcrons. The | xabepil one particles may be

wa@ewepsiows or crystalline. Preferably, the | xaPe€pUbmn®041736
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particles are crystalline. Exanples of crystalline
forns of | xabepilone, such as FormA and Form B, are

dﬂﬁﬁéergrlﬁﬁ A bRibles:-to PRGN a SusPEidH) uchldramagubdis copolymer

i ngredi ent “suspensi on may conprise fromabout 1 to
adisprsiof. Wypighlly, the sdtréptdating nysiure SRy somprisst &rgrpipple, from

fr.om abo 0 a | ght % '

ot ataebodt b SRS Y p e I coflule BRERR ety from
20,1 018 aB6uk XeRepitk onef Makchiesit @Batidpangerisinbised oneh@weight of
of the active ingredient suspension. Preferably, the

atheientericregatan mittursuspensi on has a pH in the range of

f bo 6 to _about .9, e f, | r

ol E 5the § -ER0Y g soffeh bl il thy b WEHEE and/or
t ﬁ'ﬁerragﬁﬁ@aﬁbh of HrenedRoatinSmtauad diitond embodineng the shying

I ngr edi ent suspensi on may optionally conprise_ othe

i pordatdprsringy desamimlelam rié fempegatgrseip dnvgnay) af framaient 20°C to
as t ant . ' L

e G0k e b R U e i iy @ product
aﬁé@}%ﬁf’aﬁ%%‘ gile r&%&%ﬁﬁoﬁ gbditndec t(g%%’ou*? ﬂOT@,%H 48 ASthat is

a so on or spersion in water. [0040] In one
e@itiﬁdierfemir%embhetm&dewmtérr@peﬂi ent m xture may
conprise, for_ exanple, fromabout 1 tq about 30 wei ght.
SOQRA he AdIBR SPE g ARG B g G ORCEI58 AEo9ting pan
t [ 9 (PPS \SSes

e o B B Rty e
t partiates) andéir tosmapihedmtericasting miktuteeoniethgievaied petiisle.

HHEE: ek St oo Trapebitsabet SR ST Fapyciga such as beads
2Bk ShndImbHR1ASEAREA bl B5ia%a AISBEAY TRE MRidikibgalNis heated

base particleées are in notion. The conditions are
pteetherdakired tempenabire etl the airifiiwrdiustpdia the low rate for proper

aggl rati of the bas rei 3 , .

SR8 o R5RISF PR FLOARSL Kok Wi i

agtphN vHilR GpREHn@H filkd &datlr SinneRvibaG1t dieof hatpeshep santipetites: and

havi ng the active ingredient |ayer disposed on the

bawBowaasses faoughotha bpd vhpartiplen g ¢y dbnannrigd A cgat-

a ied to t i: S i: j

oRRAGE" o BoREEbLe AIehi6L Boau OB Hle & Al B he

ceffefid cpaed bedde $s moeided, suitable for oral administration of Ixabepilone. The
capsule is prepared by filling a capsule shell, such as a gelatin capsule shell, with the
enteric coated beads. The capsule allows for easier swallowing during oral
administration of the enteric coated beads. Optionally, the capsule comprises at least
one hydrophobic material to reduce agglomeration of the individual enteric coated
beads in the capsule and/or to reduce static during the loading'of the enteric coated
beads into the capsule. Generally, the amount of the optional hydrophobic material is
preferably kept to a level where it is just enough to prevent particle sticking after the
capsule shell has dissolved, but not too much to retard dissolution. Examples of
suitable hydrophobic materials include talc, magnesium stearate, stearic acid, glyceryl

behenate, hydrogenated cottonseed oil, trimyristin, triplamitan, tristearin, and fumed

-12-



notion. The enteric coating m xture may be a sol ution
or a suspension. The conditions are preferably

w@oovbosd7hed to mnim ze particl e aggl omerati onPCT82005/041736
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enteric coating m xture conprises the enteric coating
material in an aqueous or nonagueous sol vent or

Mehr Bxii61e8 8F consubicail&vadiNERy EopisidiBiaterihRlinclude Lubrital™

exanpl e, al cohol's such as net hanol and iso%’gpanol;
andditive (Rensvest\Pharmacsytied] CGool NBnPynasentt ki ysawn™hdi @rand

and one._or mater mscib ol t

g BRI Sha N R 150! Bl PiubfctSs oo
SQUNEME (GRT6RY (8 Foare). UA ipedferr€d hpdrbgtiobad mytiyl is mey.

be adi spersion of particles, to provide a suspension,
such as an aqueous copol ynmer di spersion. Typically,

the enteric coating m xtur nprise, for exanpl e,
fromabout 5 to about 50 \A/eepgﬁ%/lﬁof the enteric

CORI47Ng NEEBéPiRhe isARdfub beh atiabtubule-amilibiagbgdd. Dabepilone is
about 40 wei ght % of the enteric copating terial,

basefdl igrhe Heameniefia wrichhel canews ard elhsk PIRYIekgtIve sHigsases

[ . ' +d £ 5ol vent and/ or water may
bg%gﬁgdﬁl%%kg%rll&%ég anﬂgﬁgrﬂtﬂa ]é “application of the

ent er I cacdminia) thobdditghet of the bladdantueditpenion, kidreydivdrngng,
conditions include an jnlet drying.air t erature i

© R P Ere, SPBH BN JOEI a0l BRRSTBAPHICEE o2
hug. ik of 1 ess than about 50%relative humdity, a

product bed tenperature in the range of from about
200C t hembtupbietio d@norand lsanphoid beeaghanciudingléukiegiimmruteo

DR ory e pledinn et SO betic UL, Bl g Bhgpe. el
" AN, RRIHgkR By R AIRInSS, nﬁﬁ-ﬂda%ﬁg”gﬂggmgg?a{, DaFPeaylyniithoma,

active agent suspension onto t ticles,
anaud Burketts dymplyonmdie enteric coating mxture onto the

coated,particle. [0045]. A flui.d bed. r i .
appar alk\_ﬁ@"’f%g{e%g 5‘5‘?‘?%’ 8 {obcgp{l?a elgglg@}é% aggt% t?glg fronie
m;leﬂ)g%hwd lean@@iHshnd SPMF¥ioBgicRukdtiagdr ying a film

coat. The fluidizing air is heated to the desired

t enper &ther &uraerd, inpladiizrnelprnina SPOEOBN, {EUPFECIRPHY r at e

for er fluidization and drying. A pan coater is an

a ﬁé@g@mahagﬁglé@%arti cles are tunbled in a pan

whi | e sphani oTghecehtrhinandgaiiph&hiidrt asagstsiny ineludimgf astrbeytoma,
proper tenperature and airfl ow passes through the bed
ofeyraplantoptss gliomayApd SHEVAISMAagd fi | m coat. [0046] hi

one as Q\gﬁgrsq;f n%%@ndh%%ﬂ&ﬁgﬂ, inBruA RS Esat U, HRAbABmoscaroma,

mul titude of t
and osteosarcoma; and

- other tumors, including melanoma, xeroderma pigmentosum,
keratoacanthoma, seminoma, thyroid follicular cancer, and teratocarcinoma.

[0048] Ixabepilone is useful for treating patients who have been previously treated
for cancer, as well as those who have not previously been treated for cancer. The
methods and compositions of this invention, including the enteric coated beads, can
be used in first-line and second-line cancer treatments. Furthermore, the enteric

coated beads are useful for treating refractory or resistant cancers.
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enteric coated beads is provided, suitable for ora
adm ni stration of |xabepilone. The capsule is prepared

whoobiosd7eng a capsul e shell, such as a gel ati nPCEPS290%041736
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shell, with the enteric coated beads. The capsul e
allows for easier swallowng during ora

aqo49 st r Bab&hloat vl entebit eidicgedodt aberobpaecting the growth of
Optionally, the capsul e conprises at |east one

h)%m@li@ 988 PEoviding me&ﬂme@le’f ageseansddymereslaied diporters. nauch anti-
e T e N N

C @ﬁipeﬂsmeﬁ)deﬁltﬂ-dﬂgib dehesicagpatsliscludiagana nbylimitbé tcamwiﬁ forms of
t he optional hydrophobic material is erfer

k @bﬂdmee‘s glated i revmer@swar@ﬂ% Srthgs, sgpecially Q@l@matory arthritis,

p k psul e shell has

d?lg&sl%fl\%gdl?fdb%f {eﬁgltl&ﬁ%gﬁ%gbﬁla%g retard dissol ution.

EX6086] es brhbq:uloha lolik irdnde opimbibiicapoptosts] aphysmﬂogmaile:ell death

b OHGHER GLCH i BRI Qerr BTy ROL bGmaRTISss P HTRIGRs of apoptoti
gyhﬂ’ll\x%% Ef}ﬁnbﬁt[a k$ Hﬁgfagﬁ)ﬁe@e@fi drurB sty df%ﬂma@iﬁs@ﬁée@s T‘HE subject

mrercially avai l ydr ophobic materials includ
L ebmpbaidst a8 madidatoiswe apPpinsie,svilltiearsafut duthie dehtngmt of a variety of

 BhnaRAER R Pt AE G by BICHIBARATL Hheran

Oﬁ[’%ﬁh&e@éﬂsﬂ@@m&sﬁnﬁm ﬁh@ bisk YQateSAtsb e SER) Sfections, kidney
France). A preferred hy phoblc material is talc.

umsmsavar[d)@gﬂlera&mmals h%muscaﬂcuﬂkelagal aystem.

AOESHL L AR s Ry aish SR ARRLYRRE ol o rered with

PloEtek ﬁ@f@euﬁe a@nﬁﬁﬁé@&e saedtwifo@ GheilpHrtii04r dsbfﬂhﬂ@ﬁi irt O,
the followi ng: - carcinoma, including that of the

blagaérdstering hgeppies @gqogwteq(\y@lhgy af<pr|em@ptlorpegrp@ndl(§1\93$ yThe enteric
P?}Q{t&? BSuds ?ﬁ Sfﬁ%rmﬁlg \With %@X{s Qb gtehv%ﬂdi}aﬁgéa h ersens1t1v1ty, and

udi ng anous ce car noma emat opol

t lgasms nﬁtatioymmhhlad ahti-egeges, and Hl and He ahﬂuktemﬂaas dhtbove
nphocytic | eukem a, _acute | yrrphobl astic | euykem a,

B-t fme ig ﬁ%ﬁfﬁ’éﬁr&’he‘? cpwiqyef ympmBbinatiqyEk DrbepyoRs BiFy be used in
h#t@?n i rfﬁe PRNidi¥ns® Plebic RXfQPé}ﬁE?PDﬂZ oy as, otherwise
Bu et ts Tynpho

ermtopm etic tunors o
|dm(eagm,edby©heldfa@1umwslallamﬂmcam oni ¢ nmyel ogenous

! ?(%SS%T] as e ore ee'e?l%e}fltclcgatleg % d[n s mdy be administered in combination

with other anti-cancer and cytotoxic agents and treatments useful in the treatment of

%

cancer or other proliferative diseases. Administration of the enteric coated beads may
be prior to, during, or after the administration of the other anti-cancer agents,
cytotoxic agents and/or the treatments useful in the treatment of cancer or other
proliferative diseases. Especially useful are anti-cancer and cytotoxic drug
combinations wherein the second drug chosen acts in a different manner or different
phase of the cell cycle, e.g., S phase, than Ixabepilone which exert its effects at the
G,-M phase. Examples of classes of anti-cancer and cytotoxic agents include, but are
not limited to, alkylating agents, such as nitrogen mustards, alkyl sulfonates,

nitrosoureas, ethylenimines, and triazenes; antimetabolites, such as folate antagonists,
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ot her tunors, including nelanom, sen nong,
teratocarci noma, neuroblastoma, and glioma; tunors of

W b@eos180 al and peri pheral nervous system i nedTIUR2995/041736

10

astrocytoma, neurobl astoma, gliom, and schwannomnas;
tunors of mesenchymal origin, including fibrosarcons,

I BARAOIVASRRE QN pyAREHIAS hRASEIes;Qifibiodls suclDddwithracyclines,
tanmors, Including nmel anoma, Xeroderna pi gment osum

k btcatyainaintompinsdastinomsicing g rlicamyeing przymes. Wshae k-

and teratocarcinong. . [.004 I L) [ | 0T
e T R P
CaNRBEortidsidyRbirogas/hiesaopds, irlvezensntindvogusiprogestins, and
treated for cancer. The nethods and conpositions of

t futeinizingharmone-r¢lpasingdiarmon anaaganists Ogg%tt’é‘a apgiggsmicrotubule-

can be used in fi -1 . -] ’ . i
¢ Plbxfiier 8 eb pl Bt CE: BEE ARob 8 AR s microtubule-
e ot

> : > wi Il inhibit angi ogenesis,
: ﬁéflmfpradwc?% Wﬂgﬁ%ﬂﬁ@@%lﬁsa&ﬂ)lﬁﬁ%‘?@ow%p ?ﬁ%%ﬁﬁf‘é;

. . od | p r_ .
B I
t mgaitsah asfhydkdssuraapmaichibezine, meisqiames hexamethylmelamine, platinum
anti - angi ogenesi s agents, i ncl ud

F GoordGEaR FOMBINE e B PbRR £1q BT aorlE G ateh gpents used as

- VaRGhAdek 2Ad n}fpﬁ&oxl régjaﬁt:sts{l&l 2585308 8ical de¥pdndd h@ﬂ’g‘ﬁa&s} oYowth
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arthritis, tiple-scierosis, réstinosis, an
p Smrtorasinsnudedn&dilatbrsadebinboondonsl bihtitodihgc d he enienkichated beads

apopt 9si.s, a.physi.ol ogi cal. cel|. death process critical
f&?&?gﬂh%ﬂusaég%%/%% R rﬁ&’ﬁh%ﬁ’fgﬁp& Al terations of
ari@@s?t | CROGERIBYISe 6RIAPIePHE Bede1dshes dTniQ@asE and colotdkic
vari ety of ‘human di seases. The subj ect conpounds, as

{mgcl:tatmlnsle?iut apoptt cbisriiﬁqdftw mechbereihgaing hydroghierdie,
re n . . i .
wiser PR ogaE, AREpEhYeE molo e Sy SERRES pht e, cqrmystin

t QomERHEEendREnd) EREROLRIN Wsioleps,| ABSbaiife NhstearN doguanine,

rel ated di seases, viral infectjons, kidney disease,,

ameereRntenveings fludsrabinge neriastefin, cladriiis eYirgEg) Beopouracil,

P RSP Mo e Gt

ageptisicinhbleoyeinseliste} mitomgeintChectingaydin Dybafracins, saframycins,

u%%;l%lcgr%isﬁss, (Iiisncodermolides, vincristine, vinblastine, vinorelbine tartrate, etoposide
(including salts such as etoposide phosphate), teniposide, paclitaxel, tamoxifen,
estramustine, estramustine phosphate sodium, flutamide, buserelin, leuprolide,
pteridines, diyneses, levamisole, aflacon, interferon, interleukins, aldesleukin,
filgrastim, sargramostim, rituximab, BCG, tretinoin, irinotecan hydrochloride,
betamethosone, capecitabine, gemcitabine hydrochloride, altretamine, and topoteca
and analogs or derivatives thereof.
[0054] Other examples of these classes of anticancer and cytotoxic agents include,
but are not limited to, cisplatin, carboplatin, carminomycin, aminopterin,
methotrexate, methopterin, ecteinascidin 743, porfiromycin, 5-fluorouracil (5-FU), 6-

mercaptopurine, gemcitabine, cytosine arabinoside, paclitaxel, doxorubicin,
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adm ni stering therapies associated with the
af orenenti oned conditions. The enteric coated beads

woreaeloss7ior mul ated with agents to prevent nauseEr/US2005/041736
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hypersensitivity, and gastric irritation, such as
anti-enetics, and HL and H2 anti hi stam nes. The above

t ﬂal:rwmbmmpmatgmytis C,wiodopleiptaxyedr padophyihitowxin idenvaﬂgteh such as
i.l one, be. used in thpse nts jndicated.in
@P 9@.6&?%@& PhRDRaIRLF é%wééio algn. ViabBstine, yngustine,
d Rlussiing difiespRenailebdhoan Ys t%mel dndb&u;oh%xag;ebﬂoﬁ&ﬂéﬁe

Furthernore, the enteric coated beads may
addmiristered énicombinatini widh paticvlat ntivaheer and tytotaicament rfalling

e
C Fhirbege SRSELT ARy 8 Dol testiepibhg o bl idmipistered in
ASpfnBinstibivitRAnPs- Fthgéhm 8hd/6r Freah@d HReAHSInERM 1thout

prior to, during, r the adm nistration o
oilﬁléﬁﬁtlampﬁlpeemm@r(Wé .cyt ot oxi ¢ agents and/ or t he
ppﬁ]I%g er Sre %}%Jalgg)ges Q a%’gt %gaeltrgﬁ{l] tg;tl‘%fg a%:tg o%iraeg?el[lts 1It1cq1(:i‘clie the

afdliondag Co@&luﬁﬂ@eﬁ&ér@kﬁiéb&mﬂ[ﬂﬂ@r%rf@mﬁ@ﬁﬂ WIG)S%OODAMI@ Bnd prenyl-
the second drug chosen acts in a different manner or

dPHotER érﬁnsfﬁnaa%@h@ﬂwtsrﬁé fewnd indYy Q) ¥7/3@998.and VEHSEEI966 han
f
B R  LAR S e R T

ag;qm:tedit]mi lthedenteriitdoated dends, whidh doﬁ(i)rise lxa@b#ﬂ/drﬁt tadd also be
ge such _as nitrogen nustards, sul f onat es,
%eﬂae Fpleroad lt@flmqhérrﬁ%ﬁal fRger %rrf&h@rrnralz%f?@ye diseases. Such

a8 {ﬂd‘f@&ﬁ hRdihdEBut SHG5 dlﬁﬁltéaoéo%1 ﬁ{f&%ﬁé‘ &{1)1% i egﬁms

ogues, and pyrim di ne anal ogues; otl suth
apoxamtuly Bsyaih-Bagsvirul) Sodyis ivirss, andhdemomrns, autounmune diseases

daC|no cin, and |ca cin, enz S, Sych a ..
Sl S A PR bR, Bty MRGAls ElameRiAnsPRS

hﬂfeﬂﬁ’lﬁﬁﬁd FY8NsSpsoPEiR, ﬁﬁaﬁhﬂﬁﬂ(} Bb{vbLfbdSes, and autoimmune

estrogens/ ant i est rogens, androgens/anti androgens,

pdl@‘g@s& mnléltusandlrbdngenwatzver@smdcmn@; aseh zhsimey’ s lliveasen ATDS-
ts, reqti,.de acetate; ul edi sr.u Ior
BT FLENGHR: B ARLES HE SR A G fE el S oD
iinéatosy, %@mamnﬁédﬁ!dﬂ Rttbpsy, abd bégbdlBir A %fau%ﬂmnﬁ@
paclitaxel (TAXOL(r)), dodet axel ( TAX RE(r));
piselodrsplastie sprdsernes splasticcdnensa;is @minkmf ebsgsiated myocardial

R AR LK LR OB S P kBl SRS AR Rfrosclerns

NMogeindansiat alcabelihauced (iR eBdiscalyy hevnlitblddical diseases such as
procar bazi ne, mtotane, hexamet hyhnel am ne, platinum

cHBPRi AReISrAnd gRRFis@sMiG degenerativesiiserses of it musculoskeletal
C%rsgﬁpéﬁh'ag ost@&%r@stlg@r{d ﬁg&ﬁts,sasﬂﬁﬁqse%&hve rhinosinusitis; cystic

fibrosis; multiple sclerosis; kidney diseases; and cancer pain.

[0057] The effective amount of Ixabepilone may be determined by one of
ordinary skill in the art, and includes exemplary dosage amounts for a human for
treatment of cancer or other proliferative diseases of from about 1 to 500 mg/m?,
which may be administered in a single dose or in the form of individual divided doses,
such as from 1 to 4 times per day. For example, metastatic breast cancer may be

treated by administering a dose of up to 40 mg/m? of Ixabepilone once per day every
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anti-cancer and cytotoxi c agents such as bi ol ogi cal
response nodifiers, gromh factors, inmmune nodul ators,

wapaeiositac| onal anti bodi es. The enteri c coat edPOBEHS05/041736
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may al so be used in conjunction with radiation
t herapy. [0053] Representative exanples of these

chasiegs Biwinmkundanosd tantheGptcfiodos lagtahd fieGedndgef dosage for
but are not limted to, nechloretham ne hydrochl ordie,

cyBY Bticslon shiers mayhegerpdard Wil denepd Hpoma VAR PAFCHES
bu . i ol f i . .
PR SO b BEALDR (SN L Daneylone, e spocis, e
t hody ueighhzeneml hethpenrand diet bf thdanbjotin the medet andtitatd of

cl adri bin, cytarabine, f|uorouracjl, doxorubicj .

( PABIH T HignsiRte %faeéiﬁ’&’l‘io%vs‘k% SYPRUBRESTh 2R 8FVGERT %flrtﬂﬁl gyrticular
daynagybi cin, idarubicin, bleomycin sulfate, mtonycin

C, actinonycin D, safracins, saframycins,

qUi0058¢ ar cPreésrredissbjeds fordttdatdesnt indluder ansmilsgmost preferably

vi nbl astine, vinorel bine tartrate,. etopasid

(ma]fquspggﬁ §U..c 38 Qumans, A1y S%rpasélcrﬂr}&}g%ﬁ 513%&1’5 dogs, cats and the
t?i!&b,&%%je@?to tR@GfokdrARloned &EBakAsen, estranustine,
estranusti ne phosphate sodium flutam de, buserelin,

| ¢005901 i dEypipalbr ixdbepdlone iiadmiistsred| vabid thequtient shbwaie eesponse,
interferon, interleukrns,. al desl.eyki f.ilgrasti.

o Jorapl e i T i SRk S dim i AP b kgpched. One
hyg bRtMrg kkitlan theira el RGN0 MAEE b paldd 8hows a response or when
genti t abi ne hydrochl oride, altretam ne, and topoteca
addselimitvgorieityl srreached.v EBe eqramendosq lmEyIE toxinwies associated

ex f > S§8es I cancer. 0 i C.

o AP EReabnd S G S B Cho A GBS BlB) S Bl BSfie

C ah&repiaghypersehsifivity) @B¥iedgtnian thiro@Pb S bpeniayet hairsioxiite.

nmet hopterin, ecteinascidin 743, porfiro '

; mycin,
519068 ouPBe Pf ordmapskill g1 theertcptld radiln kno R to gpnyret doses
c Q " . . .
ERaT BT RN BN GR e PR o RRS beighand rqucgf Gegignt S
ok.gnddipphywivadtiegov cdtefcanet/brieml Saaki has). et oposi de,
et opasi de osphate or tenipaside, | phal an,. .
vi li_st s Hlsmﬁeci e rfbS onBi ptet e m@e%@redmﬂv The
| SRS ohis ifvdnBioh Enbcgglt Rde H§§iﬂ§9rdt3%‘?se§?f_ ch Q96ndBf tRfee daily.

adm ni stered in co Ion wth particular anticancer
afltie oyl atlioiiistraaige may Healalily fogr adntinnotsmsedcweaskdg or afay be for

ts, f le, |xabepil be adpi.ni st er ed
A7 YRS P5HO D 2158 B BGBRSCeR e B TaR b

t ipﬁr%ng ,( ri;l;&ie%ﬁimahﬁ\érﬁ,%ﬂsagé &9 & Bt QB G bkt AE/m? is

( XEL
administered daily.

[0063] In a different embodiment, a dosage of from about 2 to 150 mg/m2 is
administered weekly, such as daily for two days followed by 5 days with no oral
administration of the enteric coated bead.

[0064] In a still different embodiment, a dosage of from about 10 to 300 mg/m? is
administered over a period of about 3 to about 4 weeks, such as, for example, daily
for one day followed by a period of 20 days with no administration of the enteric

coated bead.
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[ 0055] Further exanples of anti-cancer and other
cytotoxic agents include the follow ng: cyclin

waelewenstomi ki nase i nhibitors as found i n WO 99PQHUINN5/041736
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and prenylprotein transferase inhibitors as found in
WO 97/30992 and WD 98/ 54966. [0056] Wthout wi shing to
be bound to any nechani smEpXAMPIRS! ogy, it is

ex& ted that the enterl c coated beads, which conprise

| Xe0ASbi | ohes fodlowing f‘aqagw lesarqRiodided, Witlaant apy iended hinitation, to
other proliferative di seases.
Such eéglﬂ%ﬂ?{%gﬁé;ﬁeﬁ eHﬁ%ut are not limted to viral
i nfections such as her pesvirus, poxvirus, Epstein-Barr
VI rus S| ndbi s virus, and adenovi rus; autoi mmune
&lsuch as system c | upus eryt herrat osus, i nmune

mP{J Iﬁ%ﬁf&%%ﬁﬁgy% H{t'sﬁlkﬁensfoﬁeumt oid art hr| tis,
tory bowel di seases, and autoi nmrune

dl[@ﬂ:ﬁﬂ es Arhttitelingredent odpgBivanedsi prepaaiéctmmianmgslmﬂepﬂme [1S-

GRSyt PSR A BT BRBR Tl

P GERLASR3-(2RhdE LI HAL4aERIADNemand Aar£hel | ar
degener afi on; ysp asti ¢ syndrones;

apkdacyoclO[ézﬁé rﬁ]hﬁptacbcmnﬁ 2-diameu Eg&saggﬁalgal‘r@jpcwdm ar di al
ct K ' : .
RO AR BE S e Y e et

OlbrdMido0.046 MWﬁﬁgufféﬂ/s%[uﬂéhmaﬁg%, HeM® Y ONR@t, Gahixture of 43.5 g
di seases such as chronic anem a and apl asti c anem a;

ddge ﬂ?l:}ffalt sqhetlcrm (déasgndp. Stgm@padrsz%(lb@k @p@ttmwcby Ealarcon, Inc,,

S#%E’o& %Egékp i rd? |T§rt%3|r Ist 4t5 # e;?I%%]P(isl S]}/y%tals was

k addbﬂyandlsﬁﬁa@ €5, appivat i a0 Biintes té Q%Yde th ectpiclingloieat
anount _of | xabepi | one _nay be determ ned_ by one of

o FEPRBTYN. skhq active ingredigntisuspepsion Wes pased Bikegh :1pQmesh screen to
a human for treatnment of cancer or

o? er pr%ﬁ%@a&qée di seases of from about 1 to 500

mitepératiohiof onwey Phetickdn ni stered in a SI ngI e dose or

in the faorm of indi yl dual di VI ded dos uch.as, fragm
1 l%{] bt Hhescopier paielespTe BieRAtsH REt Y B grselient
c

P18, M s A

wW($dgab Sphemels N&t motcled) §€ht Henspekhicf, VD) iibseng parébleaimneters of
fre dosage for a articular subject may be
vE&rs g&%&)%ﬁ B’i‘fbgﬁmg variety of factors

Fmil&]j' NOTHNRADE lr%?é&érﬁ sdpRRdibh Wis AFlicli 89 8l baf pAGEIRS By

xabepi | one, the speciés, age,
spraying using a fluid bed processor that was set up as a Wuster spray coating system.

The spray coating system included an Aeromatic-Fielder MP-MICRO™ fluid bed
processor (Niro Inc., Maryland) equipped with a 0.8 mm spray tip. The fluid bed
processor was charged with 90 g of the sugar beads and then preheated to
approximately 50°C for several minutes. The active ingredient suspension was
applied to the base particles with the following application and drying parameters: a
spray rate of 1.1 g/minute with a spray atomization pressure of 1.8 bar (180

kilopascals), an inlet temperature of 68 °C, an outlet temperature of 32°C, a product

- 18-



body wei ght, general health, sex and diet of the
subj ect, the node and tinme of adm nistration, rate of

wez@eesizen, drug conbi nation, and severity of PEEUS2005/041736
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particul ar condition. [0058] Preferred subjects for
treatnment include animals, nost preferably mammalian
s ;bed {epspesatute cﬁ§21‘@4rmd9 fa:laslmbed offdsinlor. dhiringltke sppticatien process,
cats d . the u ct..to, the aforenenti oned
d| CHUSF e Bos P PRPE RSP BIE one | <
@F st ep e %bﬁbhbétldiﬂﬁ tRAARB in TR sﬁsﬁeﬁ%@ﬁ %@ cofnﬁ[eted the
exanp a reduction in tunor size, unti |
| et fpmgeltabm: vias ypajrgainedatitbel ﬁnmmebfenmenhuna mym]snhe lbed product
e art, wl| ily know when a patient shows a
§%%%@Erde&ﬁgaeé%se limting toxicity is reached.

T[lﬂ)’ﬂ)q) MOThekeSdtihg H&dtémmﬁ@léé SoritdiR&d AFS %hg"Ht %'oi’\!xbﬂepﬂone
| xabepi | one i nclude, but are not limted to,

f h@ﬁeél%l th@Wlegq)@fhaFm}t@ﬂ particleanor exi a,
)& i aqﬁlotflss(lbé n utropem a, thronbocytopenia, or

One of ordinary skill in the art
W[Ilﬂ7d] r ea,mshbcoamw mea € fHerRvekl paeisRs. TheMUMWAKSIItRdn was
ng/ n2 given either bot h t he he| ght and or wei ght of

t H@pﬁr , é(ﬁ:pm(oggyég 58 (apadryTM Clear Coat powder and 95 g water and stirring
h MY, cancer/ani mal franme. htm.
%@ﬁélAs 8@?2{38@% 8E{oe(‘/ie the enteric coated beads

a[(lﬂ73]j mi fnghesubdoaing] prycediibeg theefldid Bedprotbyser iised & ptepﬁlre the
enco assgl dosin ?fft ocol s, such as once or tw

dE9aiSF PAHEeHa el s?h%ﬂwérbeﬁ@gpos@oaafrhlgh sapaiged 80 g of the
.(:chhttécwﬂ?ﬁéle? &Fak ?gehgﬁfé pr&[uﬂy@fg/ ?@"CE r Zi@\%ral minutes. The

I nter tent suchras ever

batheostriayed vias Iaﬁ;tl[@ltlismg the @psihtibm aﬁlﬂ&yﬁfﬁfpﬁ(ﬂmﬂa&s distlosed
dosa%g of fr.om about t o about 50 ny/

Reverte &leo%rﬁwaﬁqrmfeb? cqwﬁedapaﬂlfl%rlamm%%@aphmon process,
f
ath‘é %ﬁ@&%’ce‘a soflﬁlgﬂjéxgéigl {/bt\x];lg stied Szggi%{p&glﬁtgo&go%égé@g%;églutmn

y, such as r two
V\Wahccvmpletedj thaduetriemperature wap aisinehitehé fingldaleedmperature

b .. [0064] .| ill diff di t, dos:
oF it peishdacl sty g 4D SC o The AR 3g SR Tes
p@hicﬁ‘i‘lagfa sﬁf‘%ﬂeﬁ c§nt‘é1ﬁhe§ Qg;%'oxﬂné‘tﬁ?ﬁwel I;/'@Jﬁ s@coaf gﬁ%efd Oélothe total

exa ém one day fol | owed a perig
dergigh mﬁthemsu gicaitsd particles. of the enteric

Application of Enteric Coating

[0073]  An enteric coating was applied onto the coated particles having a subcoat.
The enteric coating solution was prepared by first filtering Eudragit™ 1.30D55
polymer dispersion (R6hm GmbH and Co., Darmstadt, Germany) through a 60 mesh
screen. Budragit™ L30D55 polymer dispersion is an aqueous suspension containing -
methacrylic acid copolymer. The filtered Eudragit polymer dispersion (200g) was
diluted with 89.5 g water. Next, 9 g diethyl phthalate was added to the diluted
Eudragit polymer dispersion, followed by the addition of 9.5 g of 1 N NaOH solution.
The pH of the resulting enteric coating solution was 5.0+0.1.

[0074] In the enteric film coating procedure, the fluid bed processor used to

prepare the coated particles was employed. The fluid bed processor, which contained
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coat ed bead. EXAMPLES [ 0065] The foll owi ng exanpl es are
provi ded, without any intended limtation, to further

WO bdoassi7at e t he present invention. Exanple 1 PCT/US2005/041736

10

15

Preparation of Active Ingredient Suspension [0066] An
active ingredi ent suspension was prepared containing

| 7aeffithosmited pafticles, was preheated to approximately 50°C for several minutes.
[IR*,3R*(E), 7R*, 10S*, | | R*, 12R*,_168*]tj -7,11-D hydroxy-38

, Tae gntenio comingreHitivparas@pphed using the following application and drying

1- - - .- i a n -4-aza-. 17-
oREs: 64 i By b . DD AR ok 0B At Byessure was
g 1 Brbas, inteeaieipetattiesiShY couthey raipeydture BIOPOFRbManbeq tenfpfhture
m water, and IN HO were mixed to provide a 0.046 M )
TA0°C Bd Far Sheest ok 3.6 0 v WG HpaARAICatian PREss, the enteric coating

' ri S0l Wil 0 .
e e O T
Pédmpleteds the ihietiderperaivas was epdntemted Aothe Hinal index tamiperatdregintil the

ot R RR S er OB T: e SR Sl
| Beygel hficls UBRERS M -mhhe active ingredi ent

suspensi on was passed through a 60 nmesh screen to

r H9G6E  anlabdg b listsehreatomsposiPioapditlat dmericofoa@dateeds prepared in this
Particle 0067] . The coate arti s.were prepared
B TP EORAtSI Y 1 PG ah et BERG oh et GBdased on the
Petlivedigis of itCerP@icoaridlegd.es Were 18/ 20 mesh sugar

beads, (Sugar Spheres, NF particles, (Chr. Hansen,

Inc., W)) having particle dianeters of greater than

0.85 mm and | ess than 1nm %%?8 The active

i ngredi ent suspensi on was a %l to the base

particles by spraylng HiprBdiefts' | UT d bed pr %e‘?ﬁ,ﬁ t hat
was set up as_a _Wister spray coating system e [spray
coati ng systamCemtbdigactides Aer omati c- Fi el der
MP- M CRQ( t fH-d—bedprocesser (Nirolnc . Mryl and)
equi pped wi { NUEETGPRTRIM spray tip. The fI Ui 3K
processor [ dwWth 90 g of thesugar geads and
t hen preheat %‘(?%t E(glgpr oxi mat el y 500C for se\ﬁ/'gpal

m nut es. TheBaglerve i1 ngredi ent suspensi on Wa®0

tris (hydroxymethyl) aminomethane 0.10
B. Subcoat Layer

Subcoat 1.80
C. Enteric Coating

methacrylic acid copolymer 34.59
Diethyl phthalate 5.19
NaOH 0.22

Total | 100.00

Example 2

Preparation of Active Ingredient Suspension

[0076] An active ingredient suspension was prepared containing Ixabepilone, [1S-
[1R*3R*(E),7R*,10S*,11R* 12R*,16S*]]-7,11-Dihydroxy-8, 8,10,12,16-
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applied to the base particles with the foll ow ng
application and drying paraneters: a spray rate of 1.1

W@2eo6n5R7¢0 Wi t h a spray atom zation pressure of PAT/BS19a$/041736

10

15

20

25

30

( 180 kil opascals), an inlet tenperature of 68 0C, an
outl et tenperature of 320C, a productbed tenperature

ofped2mthyhie 1 anéthyl-Z(Bactlof-44thisBolyt)cthenyli-Agza g -

.. [ , th ti A ient .suspensi on
B s RN N
£ S AR B SARAR P IHER FRED LR P27 £ 'R HO!Wre mixed
t dorprovideur @04mM Tris beffiredlution daving betbef il tOd . et rethixture of

338 & G by B RG STE R A
t bgrreat e thipaiktiel 24 gARRIHARIAI8H at PHIGQACIRYS, Inc., PA), as

[0071] A subcoat was appli‘ed to the Coated particles.
THee tiides owies ardsled ehd stimedsfop eppraxisehttly 30 omibirtes bgpvigle the active

t _powud d 95 g. wat
I e ot R A P
| ek scredtbeaamot@ag@ilomemtsse, the fluid bed processor

used to prepare the coated particles was enployed. The
gparaien op PaveCeated Papiclds cont ai ned 80 g of the

C : t oxji.mat el y. 50C.

¢ BRVAE, o ol ta R R Rl B SRR LTS gretiont
ususpgnsidreomtp phseciriiclss. Stk sy paticlea el 41 8 nitkl Sh S Behds,
her ei ngbove to the pre&aration of the coated

p&THERE PRCTeSpUNE Rigiclere (b Fogsan; Biv. P b bagng préicle diameters of
cRaued 1%911#&{(1%55\/{@ showly stirred. After

s
application of the subcoat solution was conpleted, the
i [0058] t erfferaative mgrakentanspenaiioe draabpplied tb iecbase phreitles by

t enper at ur e ti he bed product tenperature reached
4tBEnE e adlid bedhEroCERTt R oL o8 & WHSIST SRR cquting system.
sghe gﬁay cSRmEALHER iﬁ&ﬁ&&%ﬂ?&&hﬁti&F‘i@iﬂ&hﬁP%ﬁéﬁégf@huid bed

based on the total weight of the resulting coate
parocesspe@Niromel, Marylaod) efuifpet evithca C8atinrsgrayGips 3TheAnid bed
enteric coatin pli.ed ontg the coated particles_
TR AR i 20 Bt e LB LGP PTD A 20-50°C.
PTROAERE i i I i i
DIRORIE YA AR PR L AR e flowing
Ganphisatyon aridrdpigly paradietersshspray rate of 1.0 to 1.2 g/minute with a spray

atomization pressure of 1.8 bar (180 kilopascals), an inlet temperature of 65-70 °C, an

outlet temperature of 28-32°C, a product bed temperature of 27-32°C, and a fan speed
of 3.8 to 4.2 m*/hr. During the application process, the active ingredient suspension
was slowly stirred.

[0079]  After application of the active ingredient suspension was completed, the
inlet temperature was maintained at the final inlet temperature until the bed product
temperature reached 38-42°C. The other alternative is to immediately continue the
spray with the subcoat and dry at the end of that process.

Application of Subcoat Layer
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screen. Eudragit(tm L30D55 polynmer dispersion is an
aqueous suspensi on contai ning nethacrylic acid

w@eopelssTer . The filtered Eudragit polymer di sppC€BUSIN05/041736

10

15

(20Qg) was diluted with 89.5 g water. Next, 9 g

diethyl phthal ate was added to the diluted Eudragit

pfdﬂ?ﬁ]a F\Ia%%’&‘roﬁﬂ W appBbdl RY¥RE dBYe Edadaskekid1esd T suBedut Golution
0

solution.” The pH of the resulting enteric
c vat prepasd bytcombiniag 8 3. QErdty™] Clezuoat powder aek ¥ g water and

fil mcoaftjn rocedure he fluid bed processor used

t Bt“ﬁ%b‘H%ILa &ﬁ% S@ﬁ'gltogd’v dﬁg&){a[ "fdes was enpl oyed. The

f [o0sd] DedinRhOaiBSsMIng phbdcdiire EHet i BT Pragessbr tfed to paipart the
particles, was preheated to approxi mately 50C for

s evasechpartivlnsiwes emplored nPEg eoatednartidesd6p @i e Righeated to

appl i ed [ he.fal | ow appl i cati.on_an ' .

o ernEtraQy 3858 o B, 0 PR BRReS6) R hyBRGhs Kokt Ol pplicd

S BM’I% tifl é%?iiéaﬁfoh%ﬁd % PERmMORSs dis@ofherdifdiRive to the preparation
tenperature 65C, outl et tenperature 300C, product be

t efifhercatted paBicies, Daridg taanphiesibngfrogess, thesuhcoates selpgon was

oavE B AR BECTRR o MRS b GOR b PGl 1l
C Qb RsiufeQlattrhAiftaRE o€ CHEHRL flet tbliperafikelntilehPbsdprodect

was mai ntained at the final inlet tenperature until

t tempesatursrroehlied 38«€@per at ure reached 40 0C. The

Seul R SRRl ed beats had an average part ol
Sy ecriog ol iy s

i Aot chhe dieseoating U WPs RIEPART by firtt flicang Brdrstt™

¢ i@bﬁg? gﬁg’g‘ﬁﬂ Eﬁgé@ioll (%Wb%ﬁﬁ%@f@ﬁrh%&dﬂh&ﬁfahyﬁhmugh a

| hgre spensi on active 1 ngredi ent

S 69 peRE iscreevaBudra g ISy memdjsiexsibre j5i dnaaqugoys s8spension

20

25

30

F lcg*ltéglﬁ*g( nE)echc;R;ﬁcl 2&5 ’cgll)o?yr’n:e[g thﬁelf?lgru E171dr|a!gi_t %Merr %@f)érssion
8 5 ol watBe e g b added
o@%‘%@éﬁ@ﬁ%@ﬁg@ %57 BBl watbe ik @z (i?e't}fﬁf!t.p.ﬁﬁfalaﬂe {vhi 8dded to
oxlabdibyed Bidrdgil pdymepdiapesiansfolowed by the. additiontof 505788H1 N

g.Jri owder, (tris droxynet hyl am.nongt han

3wt oG el SE BRI sltic SRR B 5 960 e
a 1608346 Mnhhd entbHé figh coftnst drocednpy itofhid BE pfoc8ssbr Gsell-to
Next, 'a mxture of 33.6 g of Tris buffer solution and

4 prepefe th dbrgpioatsd@artistescvassmpleyedaalhefliad Bedprgeessor, which
contained 65 g of the sub-coated particles, was preheated to 30-50°C. The enteric

coating solution was applied using the following application and drying parameters:
0.8 mm spray tip, 1.0 to 1.2 g/minute spray rate, spray atomization pressure was 1.8
bar, inlet temperature 65- 70°C, outlet temperature 30-36°C, product bed temperature
28-32°C, and fan speed of 3.9- 4.1 m’/hr. During the application process, the enteric
coating solution was slowly stirred. After application of the enteric coating solution
was completed, the inlet temperature was maintained at the final inlet temperature
until the bed product temperature reached 38-42 °C. The resulting enteric coated

beads had an estimated average particle diameter of 1.4 mm.
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stirred. To this mxture 2.4 g Opadry(tn) C ear Coat

powder

(Col orcon

Inc., PA), as the binder,

was added

w@nwensiar ed for approximately 30 minutes to pPOWUS®05/041736

10

the active ingredient suspension.

The acti ve

i ngredi ent suspensi on was passed through a 60 nesh
SE0RAD t OTALRED ViSts AN PRI RiocR DS thY @eicddatd mﬁd@wgared in this

Coated Particles

pﬁé@épbd

RHER G

I nc.

Hansen,

[0077] The coated particles

Thy cgtppwﬁlcngls reporigd o Weight
| se particles were

‘?:Pger?"( 211 ﬁ)eg%h eres,

W)) haV|ng partlcle di aneters

NF particles,

wer

(f @ﬁ?@h@%@@ﬁ@ﬂ@ﬁ%ﬁ@n the

14/ 1 8
(Chr.
of

greater than 1mm and | ess than 1.4 mn [0078] The

active i ngr edi ent suspenS| o

ﬁﬁ% applied to t

he base

particle
was set

uy ST AyT 11y~ Ford—ed proce

p as a WlsterTS §V antlng syst em

ST

&'spr

coati ng

MP- M CRO_t m

SXS an Aeronmat1 c- ki el der
5 X t%ﬁtélﬁ‘%éﬂﬁféa

bed processor (Niro Inc

Mar vl a

equi pped

Wi tSugarsQ)hBresrm spr ay tip. The fluid §

aof tho Loy

eff.0538

processo
then pre

70 + ha
WS { crre—suygai

\JIIa ge \VVI l.II LAY y Ul
heat @°@t>5oc The active ingredig

,ng.‘iﬁo a

suspensi
foll owin

on PlLEd TO the base particlres
0 application and drying paraneters:

A1”4

W 13335 N
a spra

rate of

10ﬂm&W&mMMmﬂ&mmMﬂmm@ﬁﬁhun
|l anaceal

i 94089n

pressure
t enper at

har_ (180 |/|
U AT CU1 Q/ y ull ] Ill

ure:%?H%%(W@d@C an out | et t enper at une

°b6)f171

28- 32C,
fan spee

P tenmperature of 27- 320C,
dBo u&@{¥3§§72 nvhr. During the appl

and a
ication

process,

t heOmaty €rat Ngr edi ent suspensi on was

stirred.
i ngredie

rnn7o1 Afte Qﬂpllf‘ﬂflf\h of the acti

hE. El}éeﬁ@r@i’@ﬁlg/vas conpl eted, the inlg

Sh96bY

Al

t enper at
t enper at

A R S T T TR

19.0017
b reached

38-42 0C
conti nue
of that

ThBieniyhglithalbieer native is to i medig

and drv—-4

at 218501

1 t ha

t
prod@%gaoﬁgﬁph@%tlon of Subcoat La§er

J)_J
o

[ 80887

subcoat
subcoat

Opadry(t
stirring

aS —ap o ttedrug coated parti
5 ra?#éﬁhﬁgghprepared by conbining 8

es——The
a

m @jlear Coat powder and 92 g water 4

until a clear-solution was obtained.

in9.2000

Total

100.00

Example 3

[0085]

Enteric coated beads comprising Ixabepilone were prepared as

described below. A summary of the enteric coated bead compositions is shown in

Table 3.

Table 3

Example

Precoat layer | active ingredient layer

subcoat layer

enteric coating

3.1

buffered

yes-buffered yes

yes

3.2

no buffered yes

yes
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[0081] In the subcoating procedure, the fluid bed
processor used to prepare the coated particles was

weapboyed Drug coated particles (65 g), were PCEOSADE1736

10

15

20

25

to approximately 30-50C in the fluid bed processor.
The subcoat |ayer was applied using the application

ay

ANd 3 Y1 hg paganet gr s di sqifeseid her el nabowe to the yes

preparation of the icoated particles {During the
appBi4at | on process, t haosbifésed ed spl uti B8 was 5l owl yes

rrnnl _Af + Anrnnl

S

:Lir. Af-ter appllbatiUiLPpL thre—supcoat—_—sotutipmv

(orrﬁreted, t H® i nl &t ter%’g%%? was| mai nf'8i ned at th

final inlet tenperature until the bed product
tenperature reached 38-42 OC. Application of Enteric
CHens6hg [Aﬂ&zgnutgs vee prepared dmBderpgnatigstigldpet Time MRtMicrguid bed

y uffi ﬁ‘rﬁfﬁ Y6 C] h‘ll %gf ﬁ‘g?\/clé)g a%e%-l{?)ﬁ?ags:asf 0 F?\gﬁ, %hglrge ¢50-90 g),
E'ééfuﬁﬁi %&M@a&%@ %ﬁyﬂﬁkﬂﬁﬁianﬁﬂtérﬂ@@&hﬂﬂ a(t&ﬁfmh@”@ﬂdss’mﬁ(l 8 bar),

, Darnstadt, Germany) through a 60 nmesh screen
Elspmaagate (@M. LB@!DﬁSte}; darysnsed a4534b@|nsr’lﬁh iplet f&mpa@@tm@% -72°C),

i l‘%lﬁé’ o At b Y iar Ca ebset e Bersi SO e dted futher
plﬁlfl ?g?‘ﬂe&% %Hg fglfl%g lﬁ{eateé*\lgut egéiigegr aéé;‘ilt Py:ool yner

di[eg83n si OThe §iad bOwve dudy bedi vaddidilanesdi. Bhe@batngdoldtidns and
NaOH saol ution. The H of the resulting enteric coating

s GhERengAnsResd svegpas ol PB®83] In the enteric film

coating procedure, the fluid bed processor used to
prepare the drug coated particles was enpl oyed. The

f 1[0088] be dBpifacé Oyadry Rykicoht: Thistcansistdd 658% @/ W) balution of

sub-coated particles, was prehe Q0C,, .Th
o rBATED Elsat 1% 1SS m A et 15 SOk 0-)- Applied to
f | ion and drying paranmeters: 0.8 nm

A} G t| Al \Qeiiglgc gt%ﬁl .

spray 1.2 g/mnute spray rate, spray
atom zation pressure was 1.8 bar, inlet tenperature

© a8l o Pasdy Sabieont vt S sisda o0 (88 Softion Bf pppdry® Clear
%Mﬂ@%@ﬁ@gfﬂ foWbtdth 2495 Sreighigai@nt eri ¢ coating

uti stirred. After "application of the
enteric coating solution was conpleted, the inlet

; : ned

¢ OO0 . PR IR ook A Ponier oF SRk b st que

3&144 i06:0460% TrRBUEE! B £DUET. A Fedr@RRRE 12% (w/w) Ixabepilone.
Applied to obtain ~3.7 % weight gain.

[0091] Un-buffered Drug Coat: This consisted of 5% (w/w) solution of Opadry®
Clear in MilliQ water and containing 12% (w/w) Ixabepilone. Applied to obtain ~3.7
% weight gain.

[0092] Enteric Coat: This consisted of 66.67 % (w/w) Eudragit® L30D-55 (30%
solids), 3% diethyl phthalate in MilliQ water and the suspension pH was adjusted to
5.0+ 0.1 with IN NaOH. Applied to obtain ~35 % weight gain

-4 -



beads had an estinmated average particle dianmeter of
1.4 nfm[0084] Table 2 lists the conposition of the

wenensv4coat ed beads prepared in this exanpl ePCTH82005/041736

10

15

20

25

30

conposition is reported as weight % of each ingredient
based on the total weight of the enteric coated bead.
Tad9s] 2 Exae&ictohRA8RhdF s ENaiple®at-8 % Wad@dtaced in scintillation
conprising | xabepil one were prepared as descri bed

belasswialk and straed/atsf0°CHer weeksi dhesatesig coatad beads were assayed by

Cc It orf\sﬁéj shown in TaQI e. 3. Table 3[0086]

A Tt OWPEAEPERTYFTREr onat i c- Fi el der Type MP
Mcro fluid bed unit fitted with bottom spray. The
coating set-up was as follows: charge (50-90 g),

¢ Glolirmn: SEVIG-Park(Bre 698, 18¢Hagmap3zie: diMneter (0.8 nm),

a 1. i on, pres .8 bhar). . s [ e . .
oM GRS GRRE R  y Walek a g BoP QB oty siema)
( 3BobiR PhasdB 1 rENPSHADAE 6 (aRdr 32 Eanitrifd (30E) ¢AGNOEM Science)
each coating step, product was dried further until a
bé&tow Befsel tmbanisf approxi matel y 40C was reached.
[ 7]. They,si t he sugar beads was 18/ 20 nesh. The
cg%%clﬂan'gg}/ﬁ{t?%%g&and suspensi ons used were as
f ohjeetis: V10RR8] 0BUf f ered Opadry Pre-coat: This
consisted of 8% (ww solution of OQpadry(r) C ear
( Yeedleposbing Apl: | ater;@?&émmﬂerﬁ%gﬁﬁ ffer (pH 8.1 0.1).

| L. =A% wei ght gain. [0089] Opadry Sub
AR TGk Dyr iy 896 (W w) sol ution of Opadry(r)
ClSagipld Terhbdratinfd: e er . Applied to obtain ~4 % wei ght

gai n_[ 0090] Buffer ug ., .This consisted of 5%
(\WigdieRol ut i on o?ﬁg‘ﬁgﬁy(r%ﬁ@% in 0.046 M Tris
butfiﬂt@r H8.1 @ulle £ONt aipphftog12% (W W) | xabepi | one.
App |gg 0 obtain -3.7 % weight gain. [0091]

Ud-buf f ered Drug 8Coat: Thi £0consi sted of 5% (w w)
sqQl ution of Opadry( A ear,,i [11Q water and
C%ﬁféi ning 12% (\)%)S\’lég)? xabe&iorjg)n%/! Applied to obtain

~3751% wei ght  gaigo.5-20 30.5-80
51-56 20-80 80-20
56-71 80 20

Diluent: acetonitrile (EM Science)

Standard Solution: (0.2mg/mL, Ixabepilone, Purity 99.3%)

[0094] The standard solution was prepared by weighting ~50.0 mg Ixabepilone
into a 250 mL volumetric flask, followed by the addition of 100 mL diluent. The
mixture was sonicated for about 5 minutes or until the solid material was dissolved.
The solution was stored at 4°C for up to 7 days.

[0095] The enteric coated beads were prepared for assay using a Tablet
Process Workstation (Caliper Lifescience, Hopkinton, MA). Sample preparation:
(0.2mg/mL).

-25 .



[0092] Enteric Coat: This consisted of 66.67 % (w w)
Eudragit(r) L30D-55 (30% solids), 3%diethyl phthalate

WO pooossi7@® wat er and the suspensi on pH was adj UBCETS1005/041736
5,0 0.1 with IN NaOH Applied to obtain -35 % wei ght
gai n[0093] The enteric coated beads of Exanples
3.1-3.5 were placed in scintydglagi on gl ass vials and
stored at 400C for 8 weeks. The enteric coated beads

were ass ay%ﬁﬂawfl-ﬁ%ampl@l %b3t5r?éter STIrRER o éocé% &8 weeks

- WI (CLLLLE IWD' g e '—r‘o TTIT L1
/e aﬂﬁm e PhmsgriiohOTM nll-lﬁ’ %?bejb'ﬂb%1 Mam ™ iDegradants
acetonitrile (90.10) (NHAMACNCEANAS | Jsgradandp | . and Impurities |
onY NH43AC Buifeyest Ryecaat ac gt oni trile (80:70) (ACN. EM
>CI n];: FBuffefeatBrugiCdat mll/ m n Detection: UV af 240 nm
oh Vol usebcckOrl Negdl e @&ghi ng| sol2.16Mt ér : 2.54
lcet onitrile §&BiS0ObatCol unn Tenper atufe: Anmbi ent

baTTpl € rjg@gﬁg}éarﬁr:fz@oaggm ent. Y NobiTe Y% MobiTe

i a ase 0-2 80 20 2-36 80-69.5
O-ngoé 5 B6-51 §§b@) 0. 30.5-80 98456 20-80.2D-20 56- 71.75
20 n llanf | tridln (N Cri And A

LR un T T e TV OoOCT TITe T rartd ‘Iu
5ol 4 on @f’%@ﬁ@g belpi | opes Purity 0 3(@ [ 0092D3

fnl_\

!nm!\\_ifnﬂ\—

[he standard E@PU?C@?\‘E was lprepared hylweight| ~50. 0
g | xabepiUndnéfeiedildrug CmO |m vol unetric flask,
ol Botved| by t h&ubcwhitti on of 109 gL di | uent,- The 74
n xture yas sBmegfiaCeat f or |abou nyt es “or until t}i
ol 1 d mal qrimlfe@D Ik Vied. The sol it 1 gn_was |store
{ 46 To| WD Ehukoteys | 11 | T f20

Q) (N =5 —h =S
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[ 0095] The enteric coated beads were prepared for
assay using a Tablet Process Wrkstation (Caliper

wa pdoemsizence, Hopki nton, MA). Sanpl e prepar atiPCT/US2005/041736

10

15

20

25

(0.2nmg/ L) . Tabl e 4 Assays of Exanples 3.1-3.5 after
Storage at 400C for 8 weeksCLAI M5 What is clainmed is:
1. An enteric coated bead coppIv® ng: a) coated
particle conprising: i) a base particle; and ii) an
aWthat & ¢lmigreddi:ent | ayer di sposed on said base
particle, wherein said active ingredient |ayer
conprises: 1) a conpound having the fornmula or a
phar mageut i gl dnverRGoatRl dbhdcanprisingol vate, clathrate,
hydrate, or prodrug thereof; and 2) at |east one
bahehated pardclbyoraprisivg:er i ¢ coati ng encapsul ati ng said
coat.ed,particlie.. 2. The enteric coated bead according
to clf%ib elpag%cr‘lr%r%néi ng, based on wei ght of said enteric
coatigtnheade ingpedidn® Myabdispostd oh saidibastt pclweiigirtinFaidfactive
said base particle;_ b) fromabout 0.1 to about 50
wei ghgredicst layeri (@mpEBeSie i ngredi ent | ayer; and c¢) from
about - \\eq %q.0f said enteric coating.
3. The§€%?g@pgﬂ%%§$g%ﬁ%g§gﬂg%€ording to claim1,
wherein said enteric coated beag ‘s substantially free
of noisture. 4. The m\eri qmcoag”

a

i bead according to

claim 1l wherein sai | east one bindey is starch
gel atin, sucr os&? g\§%3§g%¢agxt ose asQes,
nodi fi ed dextrins, |attose, &faci T

pot assi um al gi nate, nethyl cen] ul oxymet hyl
cel | ul ose, hydroxypropyl nethyl ,
hydr oxypr opyl cellul ose, hydrox¥ethkl cell ul ose, guar
gum xant han gum pol yvi nyl pyrrol i done, ’

roly(v ioPX?HXMa@E&t@@H? a¥dePitblcAGR] @l wike, chffiahieMBydrate Ot frodrug
m xture thereof. :

thereof; and

2) at least one binder; and

b) an enteric coating encapsulating said coated particle.

2. The enteric coated bead according to claim 1 comprising, based on
weight of said enteric coated bead,
a) from about 10 to about 80 weight % of said base particle;
b) from about 0.1 to about 50 weight % of said active ingredient layer; and

¢) from about 5 to about 55 weight % of said enteric coating.

3. The enteric coated bead according to claim 1, wherein said enteric

coated bead is substantially free of moisture.

4. The enteric coated bead according to claim 1 wherein said at least one '

binder is starch, gelatin, sucrose, glucose, dextrose, molasses, modified dextrins,
lactose, acacia, sodium alginate, potassium alginate, methyl cellulose, hydroxymethyl

cellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose, hydroxyethyl
-27-



5. The enteric coated bead according to claim1
wherein said enteric coating conprises hydroxypropyl

woredoaphired | ul ose pht hal ate, pol yvinyl acet at e PCT/US2005/041736
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25

30

pht hal ate, cellul ose acetate phthal ate, hydroxypropyl

met hyl cel | ul ose acetate succinate, or nethacrylic acid
C@élﬁllé@ée €gﬁm REntRA glﬁmcpcﬁym Eyﬁv@mﬂm@cls&p@hmpmhdone vinyl
claim 1 er conprising coat | ayer I nterposed
be@qliﬁe}p@&l}ml@atqr\aémxnge @rﬁt | ayer and said enteric
coating. 7. The enteric coated bead according to claim

6 conprising fromabout 0.1 to about 10 wei ght % of

sai d sgbcoatThk ayRFic cB@s@Beadhce&iddiptto @faimal Wh&binghidenteric
coated bead. 8. The enteric coated bead according to

c Peating@ompaises hydsemsprenybesiylqeliplose phthalates Eﬁlngléf anetate
oSR5SR IR N B o,

ab@iciinate or ARtHaylylicakidwopsiemehydr oxynet hyl ceI I uI ose,
hydr oxypr opyl nethyl cel | ul ose, hydroxypropyl
cel l ul ose, hydroxyethyl cellul ose, guar gum xanthan

gum pQql yvi
00 7)Y i} DAL lnEea DEL KM POt o
e sitepatdayaranterhobehbeterearnsaitl agive ingrbdiemn 1dydraud ngjd anteric coating.

dianeter in the range of fromabout 0.5 mllinmeter to
about 7 mllimeters. 10. A capsule conprising enteric

coat edybeadgpa %ﬁt‘éﬁg 'c&ge(l E’eaﬁl At ddthe td l:laulllhieco‘hﬁﬁﬁﬁlge&om about
according to claim10 further Corrgrl sing at I'east” one

hQdrtophalsil® weighkir%aif szidiselnoetlajerobased oo wengly 0 sdid enteric coated
s&ga?lrate, stearic acid, glyceryl behenate,

h ogenated cottonseed oil, trinyristin, triplamtan,
tristearin, and fumed silica.12. A process for

preparing enterl c coated beads, conprising: a)

provid Bng bdbe epigrie p@at@cgbeald)acmrémﬂ tegladm Gagherea said subcoat

Wgag, &el)é ur e gg?u nder sal d%alga%%lggr g%e§trlgs

C mmelrada&ia,\sbﬂﬂmi lillguﬁtd p@ttassmn alginaae @liah lebs& alyfinpxymethyl

acceptabl e salt, solvate, clathrate, rat

p PIBMRRG hydroxypropyl methylcellulose, hydroxypropyl cellulose hydroxyethyl
cellulose, guar gum, xanthan gum, polyvinylpyrrolidone, poly(vinylpyrrolidone-vinyl

acetate) copolymers, or a mixture thereof.

9. The enteric coated bead according to claim 1 having a diameter in the

range of from about 0.5 millimeter to about 7 millimeters.
10. A capsule comprising enteric coated beads according to claim 1.
11.  The capsule according to claim 10 further comprising at least one
hydrophobic material selected from talc, magnesium stearate, stearic acid, glyceryl

behenate, hydrogenated cottonseed oil, trimyristin, triplamitan, tristearin, and fumed

silica.
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thereof, and ii) solvent, water, or a m xture thereof;
c) drying said base particles having application of

W@ a00d/0587860 ve i ngredient mixture to provi de coaP€mUS2005/041736

10

15

20

25

particles; and d) applying an enteric coating to said
coated particles to provide said enteric coated beads.
13. Thep pr ogesscas Fa b meink @ntelia chatd@ budde @infiprisaig
active 1ngredient mxture I's an aqueous active

i apprediderg baseppéiaksison conprising particles of said

c ound in ter. 14. Th I C ' - €l al .
18 intitee P e ShigsdSnum v R pR BB DG Rl A en e Syftrein
hasd acthld ihgrelifeft manae @pkikem about 6 to about 9. 15,
The process according to claim14 wherein said agueous
act iiye cpmpewnd havingsthe pevEwSn furt her conprises buffer.
16. The process according to cloah\m 13 wherein said
aqueous active ingredient suspefgjon is applied to

sai d base particles fmyst epeb) ng in a fluid
bed spraying appaﬁa<§§%&;é¢hhe
cl aim 16 wherein sai ase

pcq&glng to

appl i cation of said aqueous s [ i dj ent
suspension are dried in step C ure in
the range of from about 25C to in said fluid

bed sprayi ng apparatus. 18. The° pro®essoaccording to

claim 12 wherei.n _said enteric coate ead i
subsHAREPAAP TR SSPeRiRIS el s01vs, 3%‘?@% byt or prodrug
ageRl i g to claim12 wherein said base particles in

step a) are substantially free of noisture. 20. A
met hidsobfent, meddrj orp waterertheeofpt her proliferative

oL 53750l Do PR e UL B P SRR e o
\?\Eﬁp{,ﬂgco@{e@i foles?dnd The nmethod according to claim20

erein said mammal is human and . ] )
d) applying an enteric coating to said coated particles to provide said enteric coated

beads.

13.  The process according to claim 12 wherein said active ingredient
mixture is an aqueous active ingredient suspension comprising particles of said

compound in water.

14.  The process according to claim 13 wherein said aqueous active

ingredient suspension has a pH in the range of from about 6 to about 9.

15.  The process according to claim 14 wherein said aqueous active

ingredient suspension further comprises buffer.
16.  The process according to claim 13 wherein said aqueous active
ingredient suspension is applied to said base particles in step b) by spraying in a fluid

bed spraying apparatus.
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said effective anmount is in a range of fromabout 1 to
about 500 ng/n2 of said conpound, or a

w@baeomsireut i cal |y acceptable salt, solvate, clBPChUS1085/041736
hydrate, or prodrug thereof. 22. The method accordi ng
to claim 20 wherein said cancer is breast cancer or

| ung carfcer .Thdprockbeadtbidingtoadsiar ¥ wHerein saldbase Phrticles having
conprising adm nistering orally a capsule COTED.T Ising a
mipplisatiga of faid aqupons a¢t@ ipgsdiet suspension are dried in step c% ata

temperature in the range of from about 25°C to about 35°C in said fluid bed spraying
apparatus.

18.  The process according to claim 12 wherein said enteric coated bead is

substantially free of moisture.

19.  The process according to claim 12 wherein said base particles in step

10  a) are substantially free of moisture.

20. A method of treating cancer or other proliferative diseases in a
mammal, comprising: administering orally an effective amount of at least one enteric

coated bead of claim 1.

15
21.  The method according to claim 20 wherein said mammal is human and
said effective amount is in a range of from about 1 to about 500 mg/m? of said
compound, or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or
prodrug thereof.
20

22.  The method according to claim 20 wherein said cancer is breast cancer

or lung cancer.

23.  The method according to claim 20 comprising administering orally a

25  capsule comprising a multitude of said coated beads.
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