ENTERI C COATED BEAD COMPRI SI NG | XABEPI LONE, AND
PREPARATI ON THEREOF FI ELD OF THE | NVENTI ON 5 [ 0001]
The present invention generally relates to an enteric
coated bead conprising |xabepilone. A nethod is
provided for preparing the enteric coated bead. Also,
a nethod of treating cancer or other proliferative

di seames:debmynt B periMeri NG COARBRRILORRAANS PREFRRATEI THEREOF
10 BACKGROUND OF THE | NVENTI ON [ 0002] | xabepilone is a
macrocyclic conpound having the structure: nu M M
~' -1 /p~Npi H M HN M O OR O | xabepi |l one exerts

m crotubul e-stabilizing effects simlar to TAXOL(r)
and therefore exhi bi FEEGDIQF THEIECENHION agai nst
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AngestmpisiamIxdbapilontd A wethbd is prwtided¥bs, prisparing el entericaggted bead.
d M Bol | . in. . .. )
56 - 8% » ruor St ool Bl P PR b lra i el i g entgrc

t o tdoaelt beadiepiAsdedn patients, however, it nust be
formul ated i nto pharmaceuti cal conpositions that can
be adm nistered to the patient; for exanple, into a

fdpsage form sui t alg gckerROUND OFUIDE INVENTION nasal ,

20 sublingual, vaginal, buccal, or rectal), parenteral
(e. 0002 ybcirebapilonasis aimacrosyelifotpapounhaying the BTGy

i ntranuscular, or intraarterial), transder mal

admi ni stration. Formyl ations foE4pral adninistration
are particularly pre%d sfthce¥ nmor e
conveni ent and ea¥ery{ otadmipi ot hew

t he or

e

fornul ati ons. Al so, hi strati on

adm nistration. Oral 25 adm nistifati
patients and results in better pgtie chnpliance with
dosi ng schedul es. [0004] Oral adninistration invol ves

pas siagiepiléne exasepickanimlé-bimbiliging effects sioitacto, TA¥ABF end therefore

S RS CyptPrdcanh Bt AR rafialy pHbHRrariA ik §idn B3GR cancer

15  and other hyperproliferative cellular diseases (See Angew. Chem, Int. Ed. Engl., Vol.
35, No. 13/14, 1996 and D.M. Bollag, Exp. Opin. Invest. Drugs, 6(7): 867-873, 1997).
{0003] Before Ixabepilone can be used to treat diseases in patients, 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,

20  sublingual, vaginal, buccal, or rectal), parenteral (e.g., subcutaneous, intravenous,
bolus injection, intramuscnlar, or intraarterial), or transdermal administration.
Formulations for oral adminisiration are particulatly 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

25  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,
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wher e | xabepil one is absorbed into the bl oodstream
Transit time through the stonmach is approximtely two
hours. The pH of the stomach is approximately | to 3.

The smal |l intestine, which includes the duodenum

jejunum and the ileum has pH values for these

regi ons of approxinmately 5 to approximtely 7. 2.
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the, stomach. [0005] U.S. Patent No._ 6,576,
di depgiivadon;in ﬁ&‘fﬁ?&ﬂsqlwonopwﬁ%‘in iniagidicofudigns, Fuch as those found

| XaR gRistdnRh. ThGarRidiRstrARAhe sRivAhRl LY ofAPePiliHeSs HERndent

| xabepi | one, and orally adm nistering one or nore
ph dPAREdRRNzRg logs of deabspilasiedn theiagidvendifionsi enronptdsed dusing,

Thas ﬂrdﬁ%h'ﬂe%idnﬁcﬁg buffer may be adm nistered
prior to, concurrently, or after the 15 adm nistration
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pati ent.s often need 10 take other pmedjcines, . or .
C oHeDGRilaRs f%m&?]ﬁ]&f vl i sr it oficeraapion decqaposition,
desi dablietioeSixkRpilahchple gtintsBRAYFstéR] JRRMhI by gastric
method for the oral adm nistration of I|Ixabepiloné that

do8idiBthe siomashy Hopgrrriaisingahs B obthe sipgach ereraMseiomgach
gmoggs@g addRdiBRBR dFlrfheR 0ALQ6Ey paXiehe BRrbPARI kS ARL SMBE Aldicines,

astriCc contents is to ‘encase the I|xabepilone
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pafariselne of which aliplinerstaspach conditionsgnayinohbegsirable. Desired are an
U Y Biaf@dsh¥e fonn RLER ?feﬁlgd"i}ét the Lﬂaﬂfdn&?fﬁgﬁ[on%ﬁi(%%ﬂ)&eh%x does not
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the applTcation of an enteric coa t
paregived wyitrglizatinm bfthe slomachnasdl t o be granul ated to

pr e | I dr cont Al ni r articles.. However .
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process. Wo requi re special handl i uring the

eHGPAE] HAIRSPOPRE HRIPEGE LB pRPUERonS AR giSTic Soeting, the fine

C OpHireit 1y BTk ablpitdnk ikt 18166 cRulibsalth pehike 18 Heraling BoRRRhing
pecial engineering controls to reduce or

ith. :
¢ RASAIER doveyen ebeione thRoNs Brig. K gey ds prgoess involving
OPREBEPIIOAE inldRMiRG dr§ Grinhfafon pHEds,WAkild Fepfirédiflcial 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 investnent. Desired -2 is a dosage form
that may be prepared by a nethod that mnimzes

handling of dry |xabepilone. [0007] A wet process for
preparing an enteric coated bead of | xabepilone would
reduce or elimnate dusting of dry | xabepil one.
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et Ao R 5 BFRE PP Sl Pl ot Rehsgignerovia
ac Qemtdta gc slx‘ma':hte dubtingvTdBERbbdpilued) tH@reven émgbﬁigﬁe isSsusceptible
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10 phosabeRia witerdeestRparticulat bl@ﬁc%ueati‘s 126484, ity prQAtiBE alb BiRskic
is provided, that 1s suitable tor oral adm nistration
of ‘Pﬁ‘t_ﬁﬁéiﬁdl C@Wﬁﬁ@ﬁ?@ﬂo@&ui ring coadministration of
20 [0 U Bl ] 8 pres SRR X o DT R

15 The present inventi

C ion relates to an _enteric

C o eRITIBE A erferinoated hgad, whersbdhetefiad redyres as glipiziatsis dysting of
102 R@sRpild, : _ i ‘ is sui

di s posgd ] ghio@)tdﬁre %%P%Ig%té%cﬁg %{%%g?ﬁel |§ ﬁltotvt%x’g%%tililsemmble for

i nopra @dentisttatin of xabapilpsesithouatrgpiring neadnunistration of an acid

ph rq?ﬁ t |y acceptable salt, solvate, clathrate,

hy Fa e?ﬂlﬁ%%%%drug t hereof, and one or nore binders;

and an enteric coating encapsul ating the coated

particle. 20 [0010 [ cess for
preparing the ente ?@5@8§SQ§¥Q§§§Pegﬁﬁﬁgﬁéﬁ|e
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treati cancer or other yroliferatjve disea
edpartic
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DESCR! PTI ON OF THE | NVENTI Definitions [0011] The
f olPhaWarRtisally aseentahle salinsohete, ¢latlraie dyduter ot produsitharenfpnd

t 0 oHESGhbRDiddeR; allf £k icaam%teh su[a&%%%oaﬂzfpah&w
"I xabepi | one” enconpasses | xabepi Fone or a
20ph &Q‘Hﬂﬂﬁ eutAlsaproyidedare apeangsslbt prepaing theaiteristooated bead, a

c! URLSmphA e el oRhRFHES, LIPE 8ok B QUBRE UnckPlbttes

proliferative diseases comprising orally administering the enteric coated bead to a

patient in need thereof.

25 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
30  acceptable salt, solvate, clathrate, hydrate, or prodrug thereof throughout this

description.



-3 [0013] As used herein, "substantially free of
noi sture” refers to a conposition conprising |ess
t han about 4 weight % water, preferably |ess than
about 3 weight % water, and nore preferably, |ess
t han about 2 weight % water, based on the wei ght of
the conp03|t|on Exanpl es of SU|tabIe ranges for
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%, singludofromzeroio gboupigsg Han eb@? Wsight g, prefprably frpg 0 to about
Pat gatthdPabofs PRsi , Bl mdre pr ef&a‘tﬁg ﬁoﬁ&?ﬁnﬁfb ledd-tian about 2 weight
Pat ent plicati Publ i cation 20030073677 Al; U.S

Pat ¥nbas mtheam@mﬁ@bp@mmsnm 20040024032 Al : and
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co d particle i ch e.i.ngredi ent,. .

" ayrery AophteBet PyllRat g AR BF Al il P PSRl i s
C O adnkifedy, dBfeal) byt keférei@. t he coated particle. The active
|ngred|ent ayer conprjses | xabepi] ane an | east.
oncl0Bf31der TherkEscghPEbtion caaes fRgnjegtenig sﬁéﬂ‘oqd‘éeﬂéwmmmg

1901 Ok i5eloi16kk, WRRK i QMEHIE & dPal aWRinidiration GolbSsutight. Ithe ebt@ric coated
degradatlon 20 deconposition, or. deactivation d%rln

Frmprises s Fefte IS0, PTG o 6 Y PergalgRy lpyer disposed
1 Unhledsy -l dhd BCAIAL lafifly Bitah it MRADRICH BAAUEN The active

the stomach into the intestine. The énteric coating

i s ieapéibméam commprise Iiahepilone ndea aaeti ang biskdpb stheenisric cpating is
act t ents
et S Bl R, SEARIE e J dba BN T
20t odmo:hpca;um, brrdpactpretiat qhaingregpqsmeaq ghdm@oudmorac fromdow PH
i ngredi ent. | ayer.. Upon S e of t
e ok s "B PRRBERATRRAE pac Hiofpl s fpif L me
parihiestincy The eateripéaating js cﬁp@ﬁﬁf\tﬁﬁmhlmlng bemhwgimg eppdsure of the

condi.tions count er ed nt es lea t.0
¢ ot Saedientisyot o Shmecnrsid. D mrE R GiepuSR i e

bl qeRsdel @Rike Sfordalie oBt bt6bch {cRDESh p&mmﬁﬂg ﬂidnlghw&tsadtive
bead conprises _a coated gartlcle encap ed by, an,
2530 iagredientdaxcpatPeRypasyage ot s FRIETHERHIN @dirﬁ palligiegtine, the
basgidpRchitflyPartitfily SPcdMAME Y Ess@lvasSiR 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

30  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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particle for the application of the active ingredient

| ayer. The base particle conprises a pharnmaceutically
acceptable material that is capable of carrying the
active -4 ingredient |ayer. Cenerally, the base
particle conprises, for exanple, a pharmaceutically
inert material, such as, for exanple, sugar, starch,

m crocrystallipne | .ulose, lLactose, or._conbinations
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Sp h&el?ﬁg‘ggrls\lg%%é &gﬁé}gﬁaﬂe ?ﬁéé.éfji?\/fro) and éégr% t|g)1her €9 6? ﬁfm about
m d}boillimeters to about &I nhillimesers.s Bhamples ¢fAuvisghle hage partiplgg)ipgiude

K = : ; b
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fr about .15 to about 7 i.ght 9 L ,

10, B o picaliy Rp B pcbled e hrmptfsgE 367 cxRBble) b p8R o0 o
bas®omeBOtvdigle % bas paticlenprefeeablefrghbait 15 eatent 20 weight % base
coated bead. Preferaply, the e particl.e i .

iy ] gt E¢ b g Pt Lo SUB LSSyt YA sy patil. based
bash thewkichl of tEOiRricT8stell B&S. Phetrably) e Bk p¥eticleds substantially
wat er, based on the wei ght of base particle 01

7] .
TheTee QA moistiar Morg rreiesibhy thechaseparticle apaprisey } weight %

15 aYGlierhRRPSLMHe WidhhSf bl@pAuMRI ti cl e. The active
ingredient layer is applied to the base particle and

nmay(0¢ i m Ehesgpted particlg pemprses @p ectisigingedient fayendisppsedon the
ant.i ; rh.:] i cl .
go %.IE articlé Qﬂb{ﬁl@;?ﬁ%ﬁt lg?]é?s ﬂﬁ[lgd o chﬁee T:r)]egé Pﬁ'tlcle and may form

atl on thereo active I ngredie ayer nay
be acorfptedaysr pn the spefade afithe bag@paiticle.rabburb éndo the basaparticle, or a

?,P gC{po liairgggr? ﬁgr%o% hﬁlesagﬁéeaiﬁgréaﬁeeatlt lgﬁetr %238 p liglﬁhfgt partially

rre IS an actrve
20uni disribited @i, i andéor lenedth thesurficaad thefbateygrtids ePreferred is an

artj.cle. .10018] ., The active .ingredi ent | er ,

P o ritifedBiresimlat fhe vafrS dioed S G sutfie e the base particle
ac qgmbl ﬁI‘lfe&'c%ive i?@*eﬂ%gﬁay@ |caﬁ1bﬁ@‘ls Bcagéplhblhﬂtcﬂ a phﬁrmh acentically
rodru ereof. In it to | xabepi , e

D EEAB Rl it Flabets. Mg aisyth RPIE JoEohp i dap o

le %ibeﬁﬂ@ne,ztge adfetin@ABnt 35l MBy BRIRIMAIY SonGitisa bt 18kt one

anti cancer drug. In one enbodi nent, the active .
25i ngdditiped) ectiveypeent iph evappntisEncer dngt lprase gmbedinsaty thegrive
an by L&Abrist a ik GEPLARMG A eland § PhitfaBeuticall
cl at%?‘g%}g?%%r%t e, IJé)s}éaprogﬁrrg i"g%l I)Izaﬁlgp?inl o(r%ge. lélo?u Y
exanfipeble salveobvetel dethiate hydiaener firedrog ohlagbepdops: i Ko cxpmple,
MOt &chivd Ingll‘e)é?eg? B&ér%a%{ c%ﬂ%ﬁge & Lﬂtﬂrrc%&' Ecagépilone and a clathrate of
Ixabepilone. Suitable levels of Ixabepilone include, for example, those in the range of
30 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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| xabepi | one. Suitable | evels of |xabepilone include,
for exanple, those in the range of 30 from about 0.1
wei ght % to about 10 weight % preferably from about
0.2 weight % to about 5 weight % and nore preferably
fromabout 0.5 weight %to about 4 weight 9% based on
the wei ght of the enteri c coated bead. -5 [0019] The

SICL éﬁ]' ng %ac %’E‘ﬁﬁ léfgroarlrs%? Iseﬁaélg ﬁ%bm&ermaybe

| x a&mﬂoﬂwﬂﬁe uhﬁob@&ﬂ‘kﬁ&@ ofixaBdpilbmge to g ke bRLi¢IE BYd/S80 provide
cohe |on of . the active |qu %ent | ayer. Materials

o Ui PRBTIER thppriive mgrediat Yrrialyliable as bigders include, for
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| ngliemd:heah@rddtbﬁt laR@ard) €orl eﬁahpueaﬂlﬁe& aﬁtﬁaanaﬁgdnhseand plasticizers.

edi ent | ayer are, for exanple fers, antifoam

ag e gnteqp, goglgdhepd may mpnsememré? .fr@nb%)gp torAbaut §Paeight

15COBPES 6 actvRlin@¥ A8 Ifer, PrATRY Hoin dbohiO1 03B Abbut F0 WsiHY B4 of th
15 % of. the 531(1:% ve |ﬁ§rrfgd| entp ayer0 preferaub y“y“!r?g’t)ml%0 ©

abatftveineredientdassr, ﬂJﬂé maes greferalofrom ghout 38 ¢4 gheut 60 weight % of

I n

g Ny VS0 ALY ol A ey,
baﬁ@dicm’ﬁ mﬁ@dmt lgyar lsﬁubsthretlaélmﬁec pfmeistred bead.

7 BBBEC! e SR B L g s e conn

20 c optrtidlebdhel emta:sc maummtsensommmampm dohibility bpgpsd dcditas

| s St of geaR e eBpenbiHod ) iR Soof H s of toss than

chaseue 8.2 Ak higher pH vlas] mcn ad mdseCEilc@ﬁﬁé?bﬂﬁlQﬁ@ﬁndmnfeE‘(ﬁle the

stonach, such pH vaI f lLess about 3. At
hi GHERC et figwedves é‘h M%%Oé%@wﬂ?@r &Famples gEthe higher
s NpHlvaiugé Gbintered t@e sxﬁél[l ﬁﬁ:ésﬁn&ﬁ'é‘ﬁl&@ﬂ-l %lﬁésql Qhanabout

all ow the rel ease of | xabepil one. les o

25 hj Yhareicphlxpil yelesf eeratr thee gbeut Si mﬁ @wﬁmefwhlﬁ sﬂuvnbles in

| Ntk yalge RHEYA! MBS 50b aBh@FLer than about 25 4.5,
preferably pH values of greater than about 5, and nost

pr B02Hab| $uisblempterials for forfing tha nuferiofoafing inchists, for 6xanple,
ab&i’ﬂéric7co§ting polymers, such as, for example, hydroxypropyl methylcellulose
phthalate, polyvinyl acetate phthalate, cellulose acetate phthalate, acrylic acid
30  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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[0021] Suitable materials for formng the enteric
coating, include, for exanple, enteric coating

pol ymers, such as, for exanple, hydroxypropyl

nmet hyl cel | ul ose phthal ate, polyvinyl acetate

pht hal ate, cellul ose acetate phthalate, acrylic acid
30 copol yners, hydroxypropyl nethylcellul ose acetate
succi nhate, and methacrylic _acid  copglynmers, One
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Eudpagi LM dster 3Rupt AappftiBRitdly APy AREartthIBaI &I vight of
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dis i on.g£ontai.nin ' 9 i ME

- SBRALC" 158 AL g ey, Mihortle Bt bstnold 8Pk Ho about
5 Rehweighedsrd teentericenatingy prefetbdPfroflabow 0 ¢o alput aweight % of

bead may .conprise,, for exanpl fro t

55 W FORES Shphes il meft BTt S 0Lt 308 dbonf ¢4 G A0 of e
aboghteridohting baiet ot Shanedightiof the@hiterit beatedibeadi Preferalily,rthe enteric
and mre_prefer%ﬁ{sﬁﬁér m .about 15 to about 40 wei ght %

16  ¢9880g fsFnbytantt N0l on the wei ght of the
ent F{om COghe ehtbigPsbatifs SftRuAD} dompries Ahérahidtéials] fuch as
i ng

coa is substantially free of noisture. [0023] The

ent plesticizersaselprgnisptitnem agpnts g apidadhegeisr nateri al s,
suc P’“g‘?}h . f @ Lﬁteﬂ[a%cgaf%]d et SPtRAAIR cobiprisésQRRRARRAS sabcdth thyers

ant ents. The "ent er'i ¢ coat ed bead

opt fhetrst bijuatedrhetesa shedimee prrtigloansl the pettyarngredjent dayer, phthe active
18 ein%r%ﬁﬁ 2028k %ee[ﬂteﬁ'lﬁ %OQE%E‘ \1}25%5%653? Ilaggeglradg%i b\ GnfEd\s

I ngr ayer, or the ac 15 di ent | ayer
anduttimizenbatactbetrean Dmepilans atrdained indlescting ipgerdient layer and an

enployed to mnimze conta eni

conf"gg et ?cl?éprggigia\(/’@ g %u}%’e%?gé%&wg%@ %ﬁglymet’ For

ent exahple GRtdnhgic coatpd beid mgryaoingrigy foerp abow ddo about 10 weight %

met hacrylic acid cqpo r. .Fo X 1 ent.er |

coat e Bt g™ ebrtiaryaen Rt i TR0 petalfos i ihboon
20'ei GRér, fad ra&eg,baelabu Gevad aoay 2o, abplief weight % of a eubcadtdater, based

0.5 to about wei ght % of

O ok Be S s eSS b o gt

subgaRle LEaXA! celdIRS QibarsQicH RSudBhd) BlucSe, ddxGoe) idlasses, and
coated bead Suitabl € materials to formthe subcoat

| ayletoss; petucal endseyaihetic 2ges SiCh AS 209pigavod gt @l gings, methyl cellulose,

SucC ; L ;

o SRR B e AR 29 bRt Sirolmer
231 gsuchie PVEERW bopmiyrhers;oskyloses sichan pihicaliuless) kusirawyeropyl

and RO ok Y b L L b IP BRmG FoAhi R b Rl 163 Gy EQPHMPBLS. The

subcoat layer may further comprise one or more plasticizers, such as polyethylene

glycol, propylene glycol, triethy] citrate, triacitin, diethyl phthalate, tributyl sebecate,

or combinations thereof.
30 [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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25 such as PVP-PVA copol yners; cellul oses such as

et hyl cel | ul ose, hydroxypropyl cellul ose, and

hydr oxypropyl nethyl cellul ose; polyethylene glycol,
and waxes. The subcoat |ayer may further conprise one
or nore plasticizers, such as pol yethylene glycol,
propyl ene glycol, triethyl citrate, triacitin, diethyl

h . | . . ¢
50" (i Fhfiuphda iyt broR&lfly Rofabflo.F IBLUA B . DR Hhvcon
comayérsysl mors poaferably [fropeabout htossbpuistdeight %@€n stliveat layer, based

act | redient |ayeriand the enteric coati.ng. In
i &Y BB SLEF bt Sarbind. " BrRuihasbie %00 Bnr | se
f r osnbstotidllyGret of mohaett 10 wei ght -7 % of the subcoat
ay preferably fromabout. 0.5 to about 5 i ght %
gof ﬁ'ﬁ%ﬁlsub Qtm er{ca B 5?%WP%E§PBP§F§B1WI %'Eb‘l'} as
2 t flavoking hgehts\Biegvatieqfor ol6r hits bAWBY be Basfdry @llesired.

t he .ght _of the enteric coated bead., Preferably, the
subiZi’) affequeingn-digging gpbodupsntsthe entefic spgted bgpchis substantially

[ 002&d of Bfist@rR! @Feférabl(ath€ EntB§AcbafA b \GHnlpfisEABR thiEbout 4

other materials such as flavoring agents,

r SEIER) % PHpiss, Proferablstlewsithap ahgelr weight angitss, and cuose proferably,
107 B@Shdhout 4 Q&glgf] % I\ﬁééi’,rl?as&i) rthe Weféhf‘?fytﬁ@??gﬂi bead.

the enteric coat ¢ bead 1s substantia ee o
moi 883fle. TPhadngarigtsiogted bend roayt keerdoptacted with alhydubphobic material

CONRLA I 4 t Laht % wat.er )
or opeh 0o B3l b AR or im0 fol irophobic Jayer on the.

pr efudacenifyhe chfericessted head. dlhe bydraphubiciayer 36 wafid tq rehaszed
on th Lght ~of .the . enteri.c coated, bead. 028] ..The .
enter f:n\g%gg’? e 5&8 é‘écgwﬂ%éle t@“%%‘???%c%%f ﬂﬂg&’ﬁ tC'(’;1‘[“"9“"‘3 il Igh’mg the

15hyd1anqﬂhxghifmer?teehigaitgclll_§¢adh asftal c, hrragnesihum

St e, r u Sl to orm [opnonic ayer,

on T © L JBione B ocien & Rycomipnyhe cHiiapaiaq gad commprises: a
hy dbatpd pliticle bay &1 erit&ridioafing encfpshRERE B caftEd pERERL I ON

of i ndi vi dual, enteric coated beads and/or to
r edh&@] st dpiasechndiemgogiment afshe,immentionfthe enteniecosteddepd

Coabadrike alsoatdiQarnRle dothpPitfie 8 BRAIAARMNM agﬁbJoQtedisaposed on the base

invention, the éenteric coatéd bead conpri ses:

co@eriglepand the pediva irgrediond faver disposeshen thg sevoatpand antdntegic
th t i d enbodi ment of
h Cotid Cﬁgapglﬁﬁﬁﬂ@hg codtdiifleid N @ second enbodi ment o

the inventiron, the enteric coated bead conprises: a
cod®®d] parlniadhisd guhmdineit ofjthe ilbasiorp dhetentrkie costed bdad camprises:

di he se,. 20 particl and .t he .active .
A SEE plcik 1o BENE sbelel B e Bl AR chfSo coating
enteeapsulatd@tthegpatdpagield at i ng t he coated particle.

25 ég?@fﬂkk ! 2 &gﬁg(gjr@geggy%%ng&gg ?Jveﬁt?o%, {hlg \égtr;;ié: gga’teJ lzpegd

comprises: a coated particle comprising a base particle, a first subcoat disposed on the

2

[

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.
30 [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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a coated particle; a subcoat disposed on the coated
particle; and an enteric coating encapsulating the
coated particle. 25 [0032] In a fourth enbodi nent of
the invention, the enteric coated bead conprises: a
coated particle conprising a base particle, a first
subcoat di sposed on the base particle, and the active

o e B e i BRTEaa chfahly afifiocs A ERERANN stated

entheiwenlastidse partitle apsibk attivegngrbdientdgat;edd/paz sdcondsubgent

0033 a fifth odi nent, of the inventid.o e
Eentsgf’%l&égﬁﬁ' B‘é‘?g"r‘gcbﬂ?ﬁ‘bclrf‘?e stge O e p'%hre% F%qtng in
WE i phbrdﬁ&&ut tlilﬁﬂf r.&!ﬁ'é ﬁﬂg?¢@embﬁ9 be gmelbm, og as:hmt eutically
armaceutica active ingredient; an n,enteci
Sl BN e I R N L T S R
entREdrd phadtReutReRFadive ifpk i bRl boridthe ptti@ngtitysuch as a
conprises a first subcoat situated between the base
parsepeilantiepacer#gctct i ve i ngredient |ayer; and/or a
2 ﬁg[ﬁlti‘:ﬂtgsu nter cbhted 66hdl §F HRGRvdA6n £AFbE Prepatd b h Brocess

enteric coating. The second pharnmaceutically
ac tthateedugesy thel exposureaf Igbepilond togneigites, best, o a combination of

har ut i I M ; :
10 ooy, Spch AERL Ul Stipotciph M food wniformity of the
t heactiseplantaqehticairagret) sincaXabepalons issuscapfitdelioalssradationeor

anot her active_agent, such as LSRRG i d
agfFEORPGHIR D ?ngreesﬁ?cg r‘}llf@v aEe&aatuggs%g%gggg@ﬂ {’lhl s SFmoisture an
i nMeat i on may be prepared by a process that reduces
t he exposure of | xabepilone to isture, heat..of.a .
coflti o e asR5Ct R RIPSERL RS _ﬁtafpr_g‘ﬁféﬁmé’r%‘?r'%cefgrspmpmg
1B NSHE Bftedld AAtcADEAT) 6¥mpriihggood uniformity of the
active pharmaceutical agent, since |xabepilone is
susceptBYidnghasedWrticdest i on or  deconposition in the
preseg i g‘ﬁi&f' ABdRaPaGa: hid Fin8Q il dhicGiart@ies, wherein
noi st ujr:agppgﬁn_ he'aﬂﬁf 100351 In one aspect of the
pr es efhe actinedngiediant IIXPFOBRBISES provi ded for preparing
15 the e R&aCutCARREL R RiaY Lidinfge,
base parqﬁ%éggl?ﬁ%)agg%a yi nguan?%cét:ei%ve isrﬁg)rsgdi ent
207 xt ur e hyducitdp prpfedrug therded, andse particles, wherein the

active éﬁﬁé"gﬁ e‘%mr’n XIUee ¢ pses: | ) | xabepi | one,
or a ph ceutircarlry acceptablée salt, solvate,

cl at hepdrging tiibaby/phrtitles havingppplitration bithe adtive amgedient mixture to
provide coated particles; and

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

25 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.

30  [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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ii) solvent, water, or a mxture thereof; c) drying
the base particles having application of the active
ingredient mxture to provide coated particles; and
d) applying enteric coating to the coated particles to
provide the enteric coated 25 beads. [00361 In the
present process to prepare the enteric coated bead of

t h | &tiveriogridiedNmixtird enag bk b Bctive @5 s@PEnsBr oM pRisiiB Yarticles of
e the, binder, thus allow ng co- .
PRI et i g v Rtrecr BET flepl epyiablesetvents
acth&dd RHeRENSIR! alEBh% s\6h A Rekiimol eI M p m'a%hng

t he bi nder. may be prem xed i mmedi ately prlo

appPerEaRanel, andapeionn 3¥he artee mereripat mpgire gaz e pmpa{thﬂDe'
5COTHAkIISAS INa¥GRRRE tARFehi? Nf—‘%mt\%ttﬁéreoto r%@ionquh%rb%nder

t her eof . The active 1ngied ént mxture may

s 0l10aY bsrineludadrin éhemguvmmgé:pnq moiprBirej T&sbﬂpﬂem;h 4nd thdeptional binder
sol , Al t e

7o e oMbl in By ek ind MEE e OrRuRfie ek, bty
S USPIEINE| lmqtmmbp mnmgzermyﬂmcahml coﬁcentmmms pf Ixabepilone or the

[ | vent.,. water m re thereof
S PEORE Bilafh b e SR Dhter 87 afring MereeX it e SRS Decvidea by
10asanmmhanaﬂdﬂﬂtbammmsamm@mﬂmamabmhaﬂﬁunmﬁopropano

pri% Eto e. The a “Ff\é’e in redl ent bF#( H eé?rr“%}{hgwefc’pawd

or bg applymg i atther@@édm@@ﬁspemﬂ ahd bid®Rr 1 théiBdse pafilede
|n I g&gﬁg?the acti ve ingredient m xture. Ixabepllone

BriHe mgrericnt sUSRRNSINg 18 Fhiuses achiveingredieatr
Wl Et&bp&ﬁhﬁ)tﬁ&ﬁﬂb@i@hg NP afticles @F Iﬁbeﬂﬂéﬁg dispérEedQh an aqueous medium.

ggcally, mxing i's reqU|re to mnimze an
15 odhs Porsausprdivn crmprish sreater fhambleqwt 5O weigbt %twrser and optionally,

0PbhOstahord WAEE mibdibib Eg veh®) ¥RBd don %@Rx%ﬁ)ght OF thg]ﬁéﬁc%{lse fnedium.

thereof. M xing may provi de a mechanica
d erefeably therpqueous medigrmetomprisss a@imtmbem 6Stvraighe Po whidf) 3@re
RArat of, .t hj

i neent i Og?@gasgg%ﬁﬁg?ﬁ@g%ﬂ o pI n%%c%ﬂprgﬁef gat leas about 85
i nyeighi Brvatgubseden the waipdt d‘iﬁ thdﬂtuebﬁs théBubaThe aqueous
paL.| Prefer bl e ve [edlent

20 sué‘%ﬁ%ﬁ%ﬁf. R ehe i pRGider iclip conar besen fhe
C oamueins mgliirh end)Bthbép@Ibﬁ@ o@tﬁpdré’(ﬁi@%h@lﬁﬁ of IxaP&IIBRS ahdl thus
an.a ueo nmedi 5 The_ aqueous ned |un1conpr|ses

gr S&TBe te. Sgradagion gy drsPmppsifianeat I&%?&P‘mee Jhapaupous
Ona&t@é niﬁ&d&n%@ﬁsﬁénsféhiﬁdy% Prepied %9 ﬂoﬁ icles angd

g f the agueous nedi um Pr eferab eous

Yo FPﬁthgiéé iy walepangtoptipraliy, wemSglh SD@W%ait dhe
25 nqﬁ:&bcpﬂl‘)&f ﬁ&@&é%n@%é dgﬁﬁﬁal Bﬁﬁéiing%;ﬁ)e%hﬁmed%l%g GatefAfyor

nost preferably at st about
the optional water mlsclble 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
30  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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wei ght % water, based on the weight of the aqueous

medi um The aqueous 20 suspension of the |xabepil one
particles provides a reduction in contact between the
aqueous nedi um and | xabepi |l one, conpared to a sol ution
of | xabepilone, and thus decreases the rate of
degradation or deconposition of |xabepilone. The

aq [ A i j red

By o r B, ol IS O pRANERSLRR. T e FRRCE
bi suspensipmmap temprinedrappationhhid aboutifl weighti % Eidbkgilone particles,

sol 5 bepi e .parlikcles and the optional
bi ﬁ)ger %}E&Enegbg g%r% ?On%bo u%\/l ‘ﬁelg% e/% togg 37“61?1%51%@ more
o) pmirafm?llaly\faneabmt 3 dboet ZID\h'aiglitt% ilxaga;mme pﬁkﬁblﬁs, based on the
Typi ¢ mxing is required t [ rse.the .
51 STS3K pbthe e ker At SHipention. rsterayiy e etiYs Bergdient
Comagpehsia s A EDh m@ﬁn%d XRRPABoANE tdaHolit 3, |nkste Blefdrify in the
optlonak bi‘nder . Suitable size ranges for the

| SR T R DG T (0 2bgut 8 asd st prepraly i e aange of fromadaut 6.5

t hanatRlaons. TROLLWE Ghgdlfient BispERIRRhY difidSally @pside SRQUL
500 mig¢rons, and nore preferably | éss than about 250

mi EpesFientsy ch a5 e disnsesingeacents uch axayriastantsras g molecular
100r vﬁfg‘ﬁﬁﬁ(ﬁ%%t@?anﬂ%ﬁﬁé Qé&]bé; @%@%ﬁﬁg h‘g&%gsruﬁg Q% #cll(ﬁl afd

are crystalline. Exanpleés o
| x&#€Hi | one, such as Form -10 A and Form B, are

di gghkeped 1 ) 9 . The. active
038P o e bhlat miPhEBbiBe i iltion b BB o water,
abt940B50 \wepmphembrdimedtahe dative ingasdidnt ndeture npayefortpaibd, Yor

fr about t 0. about wei.ght % | xabepi | one

p a?g C ?e'é sl‘:*ff’"ﬁ%ba Utng roe%OBtﬁ@f%?‘%tg I }fl 0{&18 ﬁﬁﬁ?ﬁ"g e bindes, prfsably
15 20_ﬁ‘tnﬁi aght:t ZOAﬁ ke @p ivteigie Ypoithd sill@st ofdadsedir, @Rd iloee freferably

wejght . of _the active.ingredjent suspensjon. )

pr Pt S B Ih i i bt el e e weigh of

I nthe hetivedngediad: ik about 6 to about 9, nore

preferably in the ran%e_of from about 6.5 to about

8
ant¥0dlst  Sheactive apedint prigturegag thedrinder sptntinniney b appliedo

ab@e basé.particled 8s AGprhy 6r 4 ARERAERbaSUHREIS £0in WHtion. The
optignally conprise other 1ingredients, sucﬁ1 as
20 pugomditiens e prsderably gontrriled to winimizg partiglefaggiomatation pf the hase

£6UA S NET G Nhe e&bﬁmsr \%},g igd geglraaﬁ& ﬁ%&ecﬂ%g@égﬁ%gcﬁw

pH adj usti ng ‘age _is such as ac bases.
THagtsilsalanixfrag lepeing the\dodied paticlas kaying theactive igirsdiart tiyen
I Ny lp one enbodi nent, the active

: %ﬁﬁ%gﬁ%re c}]ntthg Q&Qsé fcld,

m Xt dre may conprise, for exanple, from
ali6042]1 t Theadmtrric cdbtinganaybe Aipliéd foltke elatdd@afticled B¢ applying a

bi nder eferably .15 from about 2 bout 20 wel ght .
25 5, i P f eRAR YoRgE a1 R S Wt L cbried Besfgies e in
f rracticab Qlit edteiO caabiay mididredytata Séhdion bP 8 sdpedstdS trhene

bi nd&r_, based cl)_g)the \Mﬁie(?ht of . . )
conditions are preferably controlled to minimize particle agglomeration. The enteric

ot

coating mixture comprises the enteric coating material in an aqueous or nonaqueous

solvent or mixture thereof. Suitable solvents include, for example, alcohols such as
30  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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the active ingredient m xture. [0041] The active

i ngredient m xture and the binder solution may be
applied to the base particles as a spray or a stream
whi | e base particles are in notion. The 20 conditions
are preferably controlled to mnimze particle

~aggl oneration of the base particles. Subsequently,
the solvent and/or water is renmoved fromthe a [

| i ed
&.c Gispersion g petiFlen to FROXKS AEUEEYPT JU51HS 20 AVSRYS Copolyiier
p a%iéﬁezlsﬁ;is fpgfcél@ Eﬂ&%néﬁk Y RinpREIkALE @BY coiyi@e, fofl bxpgsi€diom

on t

article. [0042] The enteri c coatin raga
be abgsiSite dbaus 50 weighb ¥t fdhprtticcatngspatapgh fg b%fmm
m )éfJ tqlq% allddf 4 Whight % o‘f‘ﬁ?ctén%c%atﬁzgstﬁﬂtéﬁaquasﬁ SR8 Wweight of

e coated pdarticles are in notion. The enteric
SCoallamyermaoatwmme be a solution or a suspen5| on. The

E&}@h e aglg’lﬁne ?e%{l&fcﬁé ‘?"‘Q‘M‘E MWM gﬂil&iedunng and/or

eric m xt ur
c o mﬁén ajaq:ﬁcdthﬂ of thi enieric Coming myxtwee. eInload: ethChmeraqt!le dogng

opnagqueoys SQ| v xture th eof &
s oI°9 tians; ipclpdefn &y@g&ﬁg%ﬂgpcrgﬁeolﬁ e Ccﬁlfm %%t 20°Cto
et RanRehe@ang ublétoa?lr Iﬁ.ﬂﬁﬂﬁ’i{ of REAhACHRNS0Y Mlative hemidiy, a product

solvents or m xtures of water and one or nore water
10m ded lrlnﬂ)emhv amhs rmy ofiFomabeut 20RE tethout 4Q°Cowut ginfow that is

rrate sol v into the solvent to provide
fﬂlﬁﬁn[)'r?re% ?hé‘r?lgf“f gg “ may be a -11 dlsger5| on
of [pe44]i cl .eﬂmdth@dppmymgepparm yaean:fgenﬁal spey hc;]m ta‘nlrotaimg pan
agueous co ersi gn. ica the ent
cgmeﬁ@aﬁ’ﬁ Yl %e Pﬁa§gh Ef°8¥ L%ﬂ%e rom&tg F
5 tartRkeUndhP td/\@h"@hh ateric &dﬁtﬁn@ﬁﬁﬂﬁﬁe@nﬁﬂﬁé conted partlclc
material, and preferably from ‘Eﬂt %lgdto boget 4(}t eads
lswe.lgMSl% o Tidebed Gpaips is 2R BERATHE jdizepanticles sheh 45
We vaibife sRhultanedbB s F&&ﬁ{g'cﬁ 268 Atyiflda Fink bobit. em{ m&ajng air is heated
e

Drying to renov hé sol vent "and/ or  wat e 20
ap(i thedlesiead; tﬁgpwwd therainflow pdinstedio the 1 T4t T proper
Co@# atfofl 3hd ée{hs%ﬂ SRR i PiEh parhSledHrY inbbled in

1 onNs I nc ea et dryln alr te eratureln
the’-paarv@nlctsﬁraﬁng mﬁ&b@g@t Stanltageoys fﬁb@romr tppegture and

al r.humdit
20 ompassgé(thm &h?lisbfgmgg%ﬁ]?g’%oe t ur t egor ange of
f r c[ﬂﬂctﬂ)o ut In2nEadpectald dht md@ﬂ,on,amapaﬂc cdthrtgfaanul;hglde of the

sufficient r.enove
f I (FPHTR 88“%‘{, cads ﬁé’f‘g’b‘ifgr %\Hﬁ@% ﬁgg%ﬁ%ﬁuog 9P ﬂ(%gelflone The
e 19 prepare@ b fillig aApsuld shpH, woRhes gelutin d:apsw}mﬂeﬁywdh the
t%;&gsgg;&gwgﬁg'%@&%g oSt Pt ging FEaoH
pa r ure
250Nt Ryt S#BA b the BAELit daod 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
30  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
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15 [ 00451 A fluid bed coater is an apparatus that can
fluidize particles such as beads while sinultaneously
spraying on and drying a filmcoat. The fluidizing air

is heated to the desired tenperature and the air flow
adjusted to the flowrate for proper fluidization and
drying. A pan coater is an apparatus in which

part.icles are t I Ny . ' kG ' 1M
CoattichsERarpEn et ity RRE KRy RN e LB
20 additif-¢ (Menpas PhamtaoewsicglCa. /M) pbBynagin Pl ¢ Rym@san™ 1d6.yand

t he, appl i i lmcoat. .[0046] |n oke, aspect of .Lh

| o 918 kR B mytts T 2R Celeflohl s ato
entadditi®e (GatictdsdCaIFrah&).pAPréfeiedl hytlnsphabic endteial Brtait.

adm ni stration of |xabepilone. The <capsule is

5prepared by filling a capsule shell, such as a gelatin

capsul e shell, with the entegqrreoated beads. The
capsul e all ows _for easier swallow ng_during or%lt 25, )
adiP9473t r dxpspilene is neeld s amigropbulestabyizipgagent. Ixabepilone is
Pt O e trddifeddt APF Vhrferf FBRESEMdWthdr PRl ifera®Ridiseases
hydrophobi c material to Treduce aggloneration of the

i ndicfiding butrnt dimited & thedallowiagids i n the capsul e and/ or

A e

i5

coat ed e capsu nerally,” the anoun
of oy, paatreas) atonfagh ceryire Biszoidrand skinl inclyding sqfanra cell
ke%t ta a level where it is just enough to prevent
par?ric@ €%t cki ng after the 30 capsul & shell has

di ssol vaematopdietioizmbesof iypmpholdlineapes i hdiigslobiemigracute
Ex |.es of ui.t abl e hydrophobi ¢ materi ipclu

I EEPR e i b g S toB e okl -+ 4] G dooct
behapgticena, MydsaacRabbéing obh STodgkids Birphoing, Haityicell Iymphoma,
triplamtan, tristearin, and fumed -12 silica.

Ex 2R Pukels epbpmrci al | y avai |l abl e hydrophobic

nater i ahsmhidpbittdOrutadR dfindleld liRdge, lihohelifRRwemH chronic
Phar maceutical Co., NJ); %nasan M 114, DynasanTM 116,
andnyelygaeensianbemias apdipromyelosyticdadismizort h- Aneri ca,
TX).; an @thgpgﬁm, %ﬂgﬁ%&ﬁe@ma, adgihbhy QedhleRltRbARS e

Co., France). A'preferred hydrophobic material is

20t alneuroblatiping) apd glip@@A7] | xabepil one is useful as a

"t e Sadi REEP ool Bt ARl fofRE Bl ek ind Yo,

pr akibbistbingcolirpeagisshwammoinas}i ng, but not limted to,

the foll ow n 10 - carcil.noma, i.ncludi ng that .qf
bl ‘Sdder PR SCmEseag B SHp Ry ARE GiSsPhE HarimidiEaroma,
panfd efscsab@APEd, cervix, thyroid, and skin,

25i ncl udi ng squanous, cell _carcino

30

other tumors, including melanoma, xergge;rma 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 énteric 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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hemat opoi etic tunors of [ynphoid |ineage, including
| eukem a, acute |ynphocytic |eukem a, acute
| ynphobl astic | eukem a, B-cell |ynphoma, T-cell 15
| ynphorma, Hodgki ns | ynphoma, non-Hodgki ns | ynphoma
hairy cell |ynphoma, and Burketts |ynphoma
hemat opoi etic tunors of nyeloid |ineage, including

acu nd i C e j

o oS4, HSlche o AR e S ERBTafine e growen of

el aneneandgeotidiogtreattnentatf twaors ambtvmor-rédfted disorders. Such anti-

neur obl ast ona, and i c ot r f the,c ral d

or e s Rpmettie w2l P Re et BeipetntEr SEOhG Fontons

ne ufe@;bihn@is'é lCUTﬂmti_—aﬂi_gidgﬁﬁesislagédht:S ﬁh#ﬂfﬁﬂl@ﬂﬁﬁ&bt finhed 19, @ftain forms of
senchymal origin, .inc in i hrosarcopm, . ..

T oD RS Sclaied fettial Npoplarin, tis, cprriaply inflagppatpry arthritis,

t UnBGBiplo sakekdsth, RtingR]s A PRoriasRl 0der ma pi gnment osum

ker at opacant homg, sem noma, thyroid follicular cancer

andl0pa¥lat obsbenilensvill Idereay iitbibuplosises Physiplegics cellgeath

U1 egtbbdificiital R hormM QeviibpmeRERA HORRYLANS | AltdrkiRib ﬁflslipoptotic

for cancer, as well as those who have not previously
be eptyaya ceririb@e tacthp pethogenprds ofpstaniotyof Anaae dispasss. tThemybject

10 {ipbubdy ElthbAlators BE kA, PHARLRT e h6 BBefiln 93 ariety of

can be Use irst-Fine and secon | he cancer
t r damppedissaser wwithlabemations intapeptesis axcludingcpdmetilihdatie, cneer and

usef r treating refr or I, £ esistant. cer

3 it Gl it BER rtiall ofsERed VA inFRRGR! Ridney

t hedighse, add dogenagiviehiiscagepof the afuscilesielem] sytdopr ovi di ng

tre nt tunors a t.unor -rel at.ed di sprders,. .Such, .

OO Bhe S OBR Rt TR 6 bf Tt (G it with
13 heothdr éiasrapetitic gfenBithe breGelacted Fod fifeir pa@tfabin ShofEinkR in

anti-angi Qgenesi s agents_ including, but not Jimte

to,? Hghapies rogatpd pia tesdorrentiongd penditins, She enteric
v aSéoiited bbadid nlaQ be fethtulitdd With aRBRIE bRk nhl_m‘eb,q%g&afsﬁivity, and

arthritis, ~.multiple sclerosis, restinosis, an

ps CEptAS isitation ool a9 ausikraRatics sad i prd Hafiistaspines, fihsiabove

ap éﬁg] hy&i LGals nRGal :
cr ﬁ?ﬂt’ cal ﬁ% g%nﬁéﬁnﬁéﬁgéﬁéﬁﬁg%% and ‘E‘ghngosgas?% ey be used in

200 ttbesainonsts bfidicafsdiin tieiFbysigians ReglsReforencs GUARY or es etherwise
oL BBARRER Lot St e O sezces, The
be [08%] ul Furtheheore,tka¢nieivtcosted deadamaythy adfinisiensdin combination
ggf&@ﬁﬁ,ﬁv&ﬁ%ﬁ&gé{@ég&%ﬁ% iagnen% R lirga {rients ngtl.fhjld T tregirjutlent of
cancer or other proliferative diseases. Administration of the enteric coated beads may
25 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
30  G;-M phase. Examples of classes of anti-cancer and cytotoxic agents include, but are
not limited to, alkylating agents, such as nitrogen mustards, alky! sulfonates,

ﬁitrosoureas, ethylenimines, and triazenes; antimetabolites, such as folate antagonists,
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precancerous | esions, inmmune response rel ated

di seases, viral infections, kidney disease, and
degenerative di seases of the nuscul oskel etal system
[0051] The enteric coated beads may al so be fornul at ed
or co-admnistered with 15 other therapeutic agents
that are selected for their particular usefulness in
adm ni stering theranpi I af el wi: i

A orEE Aoy BERARRARABINRLE, ERONGLD shofts sptcyelioes
mayblesmyoinsymitamgdnwiattinemyeit, end pliggmyvignenzimes such as L-

hypersensi tiyit and astric Jxri i

antﬁfSP%tﬁ%lP?sfs%mﬁ#&‘ pwqmﬁr?%ngﬁmgenﬁl{tér%gﬁrﬁrﬁgggﬁ e’a ccl)lvag

f hegt}a@s;etﬂﬁibsidﬂ@afﬁg@ns/aﬂm ; o éoamrdhgdnviamﬂﬂr' fogens, progesting, and
xabepi.l.one, mm e us i n t hose anpunt,s | C

in @W@l@ﬂ@g?raoa¥-§q%5@§§°ﬁa?f§ra&ﬂ8%°nc fff%'Pd%%""%’ i bule-

ot hﬁgﬁf%%ga A8! AL b \@eilisciane optheladilogy and dstivdtives) nhibw@tubule-

ot hDOST Bt herore, {he, et 61 208 50 D5AS AN
an %&M@%@gﬂfﬁs, SR iR AKhToRRY éﬁ;mds?mamnsi anditheines;

treat men . cancer or_other proliferative diseasges.
Ad rfiopeisemeexase dahibitors; ipeenyhprotein trensirasq infubitpss: gpq mussslianeous

1 'h%en& Quch rﬂ#gg?cygfg%ﬁ{rét’%%a&ﬁﬁ AR, ﬁéﬂaﬁie&@ﬁnaamhﬁﬁ%mmum

anti-ca cyt ot oxi C agents and/or t
t r eevondinetion gsreplakesisnch secisplatinand parberflating Aacotheryaggnty aped as

proliferative dj . .- I%%H§ﬁ£ wth
ant TEEREL A a??g"‘?’gi?%g%%ﬁ %1%% ?%%81050 | atﬂlL eo‘%éﬁﬁ_res’r ’n
t hefastesoitnifegodnbdee mnd eianotlonal aokitfodizs e Bhe enteniegoated beads

di fferent hase of the cell .cvcl e.g., S phase,
thdﬁaﬁ{g'é%%ep‘%ﬁ‘g%“&lﬂnﬁ‘ﬁme‘%@? | Ec,mg%"F“é’ ts at the 30
1932- fgosd]as eRefrérffatiesSex@plds a8 dese dissanifianii-ameer amhaytotoxic
cytotoxic_agents include, but gre.  not .limied.to,
al k3geRls inFipdsJa pre notlimjted to, Aeght @Wé?&?"&@frdd?’kw

sul §RRAh&EShamilb, IchREAMRASmeRhALN, S0k fainfEsbusalfeh, carmustin,
triazenes; antinetabolites,_ such as fqlate

ant kegusting: semustiag, HErplareciaritiiofgacoairiog JieMparHe hioguanine,
anal,nd 'mﬁ@}ﬂﬁhﬁbiﬂ@?pc&%%ﬂﬁﬁﬂ‘éﬁ&ﬁﬁhﬁ:ﬁﬁﬁmmcﬂ,

bl eonmyci ns, mtonycin,” dactinomycin, ‘and plicamycin;

2@ nzgorembicin Ghehading salts syshrag dornralicinhydreshiptign) glauperubicin,
tr se i nhi:bi - | . .
ot CiSBEieRr Beb R pUIBAS mil R acfitillch DIANCIRS saframyeios,
anduineasinndiscaddnoddes vinprisige stnhlasting rvinoselbine éartrpta, qheposide
hor e-rel easi hor none..an 0 L eot i :
oo el Sicfy FOPH G iRRLAI e, BEHRREL bltniten
ect @BaGaing] e38amiistihb phosphita bativan dhuarlide, buadreling $guprolide,

m crot ybul e- stabilizipg ent.s _such .as clitaxel ..
23 T ABeR iR, s ferpfeoler e raapiariorny et Okans, pidteutn
Pr OffigGdséim, SiGhnastiny, rfGamas, BUG)itfdtinoin, irinotecan hydrochloride,
epi podophyl | ot oxi ns, and taxan t opoi soner ase

| nbasReshasons, FRRsgRbEoBRTEP IS REdrarlais, AIFIBmIRs gad topgecs
M SGRl 2BEOHHerivatives thereof.

[0054]  Other examples of these classes of anticancer and cytotoxic agents include,

30  but are not limited fo, cisplatin, carboplatin, carminomycin, aminopterin,
methotrexate, methopterin, ecteinascidin 743, porfiromycin, 5-fluorouracil (5-FU), 6-

mercaptopurine, gemcitabine, cytosine arabinoside, paclitaxel, doxorubicin,
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10 agents such as, hydroxyurea, procarbazine,

m t ot ane, hexanet hyl nel am ne, platinum coordi nation
conpl exes such as cisplatin and carbopl atin; and ot her
agents used as anti-cancer and cytotoxic agents such
as bi ol ogical response nodifiers, gromh factors,

i mmune nodul at ors, and nonocl onal anti bodi es. The

ent or i _ . : r
o t ey bigh EitoBRBH T, pER LGBl e AR DA IRAI & uch o
ex aatprasilepftopdsisls phasphate esteniposidy, melyhaley vinblastivg 1 ooaistine,

ag 4.ncl ude. . b re not Jimtied to . .

roch oy PR Hifsiog tho Bafoel, 1Lk B ddkhond iaberiippe may be

¢ hl sdloEinistaceidlin combipitmbarith pattivaiaa antibancd asdibftatoxic agents falling

ar.nmust i.n | onust i n senustj st.reptozocin,. . .
5 b ORER ese oleSP Tl PR, TR AOP o b BLORRa, P pistered in
me :@&fbtmb igh kv}ltillﬁ,anf b-Pipdge. ilsris,r?gfog 9ftfdafgtsb meirébﬂ(i_ﬁélﬁiﬁih;gj Riithout

cyt.arabj ne, YOQr our aci oxor ubi ci n (i ncl udi ng
sal %lﬁ?&ﬁa%‘%m%%ydrochl oride), daunor ubicin,

| dgpods]Ci NFurtlcP &Mplad of bitf-adrBer aMd lORIRY E¥tBtofic agents include the
act | nonyci n , SafraC|_nS, SafraITyCI ns ul nocar Cl NS,

D
di Jeterengdryetrdependent kinaseiinhibitars anfonsd in WO 952461 &l apr peenyl-
10t ArgréRnSran§RARORLBRors 6k Rishd 8 % Wkéﬁlz_%tﬂ& Rv@98/54966.

et oposi de %hosphqt e), teniposide, paclitaxel, o

t ariB946d en, Witheutwishirs torbe bowst toany srechaaisphorsporphelogy, it is
soqj H%@@ﬂﬁi eldl LEURE Sk $EbefiR
pter*‘iﬁt‘g’rft;té‘%’i wnes?gg%&éﬁ?évamng%{dg, aﬁsgcon, REer éiratlnsr?,be
i ntuged uicrnenditiboieatherdlicntancet ot gihergiroliferative diseaves tSuch

ritUXh: s tretinoein, .iri.not n_hydrochl ori de

Dot AEATRR in 532, ol dd Hnfved 10 WY AR NIZh SERLBEN
15hy d:gmhls oEpsﬂa'n-Baiﬁtvir&i, f@ﬁﬁdbes, viﬁlﬂ,dmﬁ apaioeies; la%ﬂmfﬁﬂt&lhdjgﬁses

or ri vatives thereo 0054] O her ,ex es 0 ese

ol SRS Syptens Ipput Spiemateang %P@%&@%&mwm fis,

30 rhdiimabdie anlgtis| psahast@si i _ﬂ&mnﬁt&?l?@?vhmis?ﬁspﬁﬂlaﬁwir?mum

carminonycin, amnopterin, nethotrexate, nmethopterin

o o CEAPRISS Bt nepsodegenierative diserdars such as Arbrimees dliscase, AIDS-

( Sxéikied dénedtR! EABHRRY diftese, FRYEHIARI 18Lral ga{éreﬁéﬁ&imﬁs

ar abi nosi de, paclitaxel, doxorubicin, -1

204 o pregRaptase; shinahmyssHipe tFoPY; a9d ersheliar deasnemmtion; AIDS;
po dHRtds V. i . .
Dr SR SRY b dE ity a6 nchlEs st AP Bl Bfated myocardiat
vi ifhrgtiorisn stroke and reperfising, injuiy nestenpsis;mechythimd eticrsclemnsis;
l e [ i nder.st ood.i xabepi | pne ma e
b P e i alcBidt B N R RRE L BB A el B
andhoyicaheniaand geladtie ahahiaj dgeferativehliszadeh efthe ahradakelzfal
agents, for exanple |xabepilone. maybe adminjstered in
25 8 B etes G Eorumsly apd BBy, AP e s TGS costi
t h@befs; multipldidichgisykitthatiseatesdriddbha@p psiapeci t abi ne
( xﬁl'ﬁgfﬁ( ' )'l)ﬁe 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?,
30  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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[ 0055] Further exanples of anti-cancer and other
cytotoxic agents include the following: cyclin

dependent ki nase inhibitors as found in WD 99/ 24416;

and prenyl- 10 protein transferase inhibitors as found

in WD 97/30992 and WD 98/54966. [00561 W thout w shing

to be bound to any nechani sm or norphology, it is

ex

X oEek ol dAl bt B S (60 RBEc BER 5nct W A BRI B fage for
ot hany pattienlac subjest may bovéread apd will fleprend upen alvaizgsefSactors

Sucj [ L j i Mt tq viral

i e iR e ol Uit Pond e bachBh o bebepibad, Bo'phdts age
Ep sty rweightr geuernl iealtGisedimidsdistiof the, subject, thd ende iandiizne of

et

£ bR S R et oSG Aot BRI Affegparticula

r hesomditiohd arthritis, psoriasis, inflammtory bowel

di s s, and aytoi.mmupe di abetes nellitus;

n_eﬁ@gégen ] é“‘ﬂ?cé%&& %tmﬁﬁdﬂ&‘é%e WDHE st piforably

di saaa@alif dpecied fabRhERLnRERAE d8medtR akinlEOSch asflicER3%Es and the
anyotrophic | ateral sclerosis, retinitis 20

pi Jkentublest todhys sfarementionsd disoersophy, and cer ebel | ar

10degepsyiat i Phpic &%bc% _ |i§s§iﬁ§ﬂkéfédhﬁti?;ﬁ@?5m§ﬁows a fesponse,

apl astic anem a ischemc injury associated myocardi
i nffar eRemples a resuetinoan pmorsizgepriung] dose limjilingtoxicity is reached. One

[ o JrORARiS Sdf il Bl xeaBD RAQD GhEl ©Blrfent shows a response or when

he rdesolimifing 4dxichlysie smelseds (Tt cersmon Hoserlinsiting toxicities mskociated

o2 AR s, EROE MLk G BR3P,

15ar tanpiekiashypaspasitivityssugbpdniee thrbmbargiopesing oriewoykicity.

fi | S: | tipl.e sc].er.osis: Ki ey .di seases: and

LR . O 4B B S BEGPES) Xt s

| )liahﬁp 0 mlglk@ ﬁo Wmt bﬁvdgéifﬁélmlﬂbgﬂl thy héigﬁtlﬁﬁ or g@@xﬂﬂftue patient (See,
ski in e art, and  includes_ exenplary dosage
am‘f’tﬁ‘ftlgtpf/%’\m‘ﬁ%‘f'ﬁﬂ?é( Hancarapimalfepme. a)lcancer or ot her

Pr qhodier atAv@skAAB&R, Ak chieRitAAWeads 410 a BRRistdd Wally. The

30 which may_ be administered in a single dose or in

20 hgngthndAfEs inyantioneneompasses desingprotosols suqhas onee ertwipe daily.

25

30

L0 The LiaTESmRRIralaY iR kAL

cancgr maybe hﬁeaﬁmﬁggﬁn@t ering a g’segﬂ g’?ﬁh%aytbg for
40 apytenmiibdnt perdde gich@m eveansd to pwecksdbptvenen agminisdrafidn.

da t owl ader.s t e Clfi 0Sg 2.
|-e¥€‘{52Ln d%? {el?qglg%%mygo b %%%g%eeoi}?}é’r“g Q’é’r‘%ﬁg"a"}b{’.“ﬁ%‘?ﬂ% m s
subfmuiistered/ ddily. vari ed and wi || depend upon a variety

of or i.ncl udi ng t.he netabolic.stapil it d .
e of neeis hbodiment F ofaee offct A 248 1 e i
bodyminiNtged wegkdy)euct askieny o tws @ays dvltbveidely Odayk Meth no oral
subject, the ppde and tj of 5 adm nistration, rate
of & S@?“‘%?{T‘E?ﬁ‘&emﬁeﬁg?%n, and severity of the

paféosap| anm 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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condition. [0058] Preferred subjects for treatnent

i nclude animals, nost preferably mammalian species
such as hunmans, and domestic aninmals such as dogs,
cats and the |ike, subject to the aforenentioned

di sorders. 10 [0059] Typically Ixabepilone is
adm ni stered until the patient shows a response, for
exanpl e, a reduction in tuUgRAMPERS Or until dose
I|n1t|ng toxicity is reached. One of ordinary skil

i n 10AESIar t The follovgsrpppiene Pividedawishaut amy inddadogslimitation, to

resﬁgﬁéqnﬂﬁaﬁﬂﬁp PRivkitht i ng toxicity is reached.

The conmon dose ?m%?t?ﬁg toxicities associated wth

| xabepi | one may include, but are not limted to,
ifuk le§rthral gi a/ nyal gia, 15 anorexi a,

ype SItIVIty neut ropeni a, thronbocytopenia, or
ppap : ‘ﬁ---ﬂslgﬁ1mu-o|nary Skl|| in the art
ead knom1 w.to convert doses

o R TR TR M VAR SR e
t he[IRABRE(R), 7RSH1OS*, IlaRtJ,lzR* 168*]]-7 11-D1hydroxy-8 8 10 12 16-

ookt dE RSl oaiintiogny Bbenstb ol Boads
oar eoxabigydIb[34.2 Wﬁp&ﬂé&aﬁy—S 9Tdiene aii:st:ramg@ 'IQfs ﬁolafd&
i nvent.i on encorrEasses dosi ngP(gr ot ocol s _such as once

tw@?@élrwme amgpmethare), AP ml weteppndd N HE &’S’FBIISPXF‘BPO

a GREYiEEA0.056 Nﬁ‘fh@&ﬁc\“@&ﬁﬂxdﬁ hac){ng%ﬂ b8 { ONext2mixture of 43.5 g
intermttent period, such as ever to 4 weeks

betmmﬁhﬁwélt(i‘%f gb#nd 7.5 Oppdry th@r eoas pawaer{Cologeon, Inc.,

ad %@%ﬁgs?g? {é F@&%}Ie‘f %@%%ﬁﬁ% gg% l%ﬁxéb%{)ﬂone as-crystals, was

15e niaddedmndtstirred ﬂmgagemmateﬂsr Hhanirytastto prowvisie IECactiy¢ mgredient

F ol PRt P Rl el B ok e BEnATo grsh peren o

ennempmnmgaggdnbemﬁ [0064] In a still dlfferent
e di ngnt B.J958, of fromabout 10 to 300 ng/nR2 is
adrr i od of about 3 to-about 4

we e{ti%ﬂ Suclheasated partickawplegrepdaidlby applingate ﬁuﬁ@e igyedient

followed b eri od. of th no stra i o
20,1 SHFRSTRH ORtp bhse gaiclss Eﬁea'aas Parsclescugrs é?;%
f ol(h ey BEheP2eANP IpafichE S(CRF. %Mmc\/\ﬂvﬂg%u%ﬁiérﬁdﬁ (ﬁﬂﬁ&@rs of
ep

limtation, to further illustrate t resent
i n\eEsRter i OB Spumynd desy than 1 mm.
[0068]  The active ingredient suspension was applied fo the base particles by

spraying using a fluid bed processor that was set up as a Wuster spray coating system.
25  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
30  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
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Preparation of Active Ingredient Suspension [0066] An
active ingredi ent suspension was prepared containing
| xabepil one, [1 S-
[1R*, 3R*(E), 7R*, 10S*, 11R*, 12R*, 165*]] -7, 11- D hydr oxy- 8
, 8,10,12,16- pentanethyl-3-[
1- et hyl - 2- (2- et hyl - 4-thi azol yl ) et henyl ] -4-aza-17 10
ox ?ﬁmﬁe&ibﬂé.o{sm elmc:1 agﬁ@pm-cﬁ‘ﬁﬁ?ﬁiro _mmﬂ'ngﬂ{]cﬁppl)ic%ﬁag rocess,
g is powder., (tris r oxynet m nonet hane
n %?@B’F%ﬁi‘ N’sPﬁés“%eW@%q’aﬁﬂ’X‘?@? provide a 0.046 M
Trijeodn)f f eAf&Qipplidation BAthe A6tV iRtledibntGushendiivas ddmpleted, the
mxture of 43.5 g Tris buffer solution (43.5_g) and
2. sn%t epReralrr ey aiptainsd ot (s final nletismpeiabie tﬂgl?e,bed product
5PAtempratuRGeinbdifiec. Was prepared. To this mixture, 4 g
of ]Xxabepil one, as-crystals, was 15 added and stirred
f orl 08I oxThecremiltingImaiefl particles contained 2. geweight %ef Ixpbepilone,
I NGt Eithe weit 5d QRted naRflaCt 1 Ve i ngredi ent
suspensi on waS passe thfbugh'a 60 nesh screen to
i 1 pablkayers. Preparati on of Coated
Parhd-h €S t rti e epared. b
o7 o° e o SR SR Bhiel BRIl CHE BhEREcitioRves
10bapecppredtbycbmbininf feg DpsdryPacClcacCen powde aAB92 9 waes land stirring
sugarl., bgads,, ..( Sugar, .Spheres, NF parti.cles, (Chr.
Ha%g{élnﬁ 8?"68‘.",‘““51& ?Pﬁ?}‘g?fg particle diameters of

gr Sqme; t Hﬂlﬁae&:ﬁ?yaﬁﬂg piodedues metfﬁﬁ@béc} ﬁﬁadek?ﬁﬁga# t8 Peepare the
acti ve, | ngr.edl en uspe 1 QN Wasg a |1 e 0] e nase

o PPHES RTelss wassmplosall (B flgidbed pricesstre whishseriaied 20 & of the
t h@bat¥@garisis, Was prehéutdlts bfprofi Xy mfop&vwﬁl&%}es] 3@?'

The spray coating systemincluded an Aeromatic-Fie

15 vpswhceridnyer wrsianplind isipg eapplisatiompndolrying paratvistesd diseligsed
o Ser@RaE ) the rchalbalfi b PR iyt Parg e Db o cation proces,
t héhe spbenisd seldtiorowasslpwlysstirred. eA fier5plidation sfthe suicoat solution
. . . Cant , li ed
1o e 5t 8, Bl Fepto AR VB i RRG(RR 1 gt B
anuntilrthe eg poaduatiemeeraturaredthed 40 89, 11"?& tfsﬂﬁn@coh}?/spg*mﬂsﬁ
. wWth.a.spray atom zation pressure of 1. ar
20 1 s 1R EYboBisy hofind SPuRsERaety 2 sveigtt phuBaes pesssh qnpe total
t ewpighbifitherepiitidpéoated paftRildCt - 18 bed tenperature of

32C, and a n speed of 4 nB/hr. During the
ap ! =5t he active ingredi ent suspension

WaF0g8IOW W nSchietit 86atink YR8 Appitlataato B eéait&@ﬁahmibsq{avihg 8 subcoat.
active ingredi ent suspension was conpleted, the nl et
t e hiferTHerisrcoatigsoion e peeatsd by fiest filtpring Budragit™ L30D55

25 1 epRGHBL HiR s (Rohht5imhE dn®E8Y Pfmstadt, Germany) through a 60 mesh

screen. Budragit™ L30DS55 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.
30  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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5 tenperature reached 40C. [0070] The resulting coated
particles contained 2.75 wei ght % of | xabepil one,
based on the wei ght of the coated particle.
Application of Subcoat Layer [0071] A subcoat was
applied to the coated particles. The subcoat sol ution
was 10 prepared by conmbining 5 g OpadryTM O ear Coat

gglv\ﬁutf ggalgla @%@@g&@%@%ﬂ& ng{o%él o?f{ﬁ 5P everal minutes.

pr obedhmtezic cohiéngfsobitidn e amﬂmd 8sisg theLfeM:vmg applepmﬁﬁaﬂdhﬁéymg

coated rtigles was.e ed. The f UId bed
pr dces s%gm %%Spé%?%qﬂe%%é‘am SPXJY 1Bife SPIRY,pmipation pressure was
par L8 barpinlet Waspepitarle S8 dutle t@mpraiiEcBRCE, Iprocﬁﬁﬁne‘d%mperanue

L T T T e N—

he rsamah@mg skowl3 :hﬁreﬂ.r TS ﬁfﬂll@ﬁldﬁfofftﬁlﬁen%‘&@tcﬁﬁhng solution was
partic Dur| ng the application process,

sulfe@ 851 plet Emptiaus Ve pgineined abine ﬁAP‘tlélet tempemtwe until the
apmeﬂ‘i}?dduedteﬂ rhidfe rSakh ° nngf\ﬁﬁsrfc%gd
the inlet terr%%rdgtgeure \%ggbrr(g%aﬁeﬂgd at the fi nalgé:h’smda]1
i nlaxeragepgsticlg diagmeter ghl mmt he bed product tenperature
re 4 i
10 3ﬁﬂﬁiub2£%¥“9%%¥h§?ﬁehb§%ﬁ%ﬁ€ﬂ@ doyR P priphlb il i
s ulssaaple. Fhe cempnsitionds teportdd asweiighit % ofeaclk]mgr@mt bdsedjon the

8%’%%&1&%’6&{6&8 M@él on of Enteric Coating

enteric coatlng was applied onto the coated

partl cl es having a subcoat. The enteric coating
sol uti on was prepared by fi r,f,t i1tering Eudragl tTm
L30D55 25 pol ymer di spersi om 3%hi n GrbH and Co.
Dar nst adt, CGprnany) thigsdfieasd0 MESh  SETQEHAy
Eudragi t Tm LRQDAS _palyner dispersion js Bn aqueous
suspensi on cpAt eﬁ'wfr@al‘#elte!nacr ylic aC| d “opol ymer . The

filtered Eud mer—di-sperston—(26pg)

diluted with %é%]g]water Next . 9.g di of hgt-Tanthal at e
was added t of Ixabepdioheit ed Eudr agit pol yner weGpersi on,
fol |l owed by Fhe—-additien—of9-5-g-of-1 N

sol ution. 30| PHEEHH of the resulting ent eri]coio ting
sol uti on was{ RisQRydrexynt¥iA anliRohftBaRNT €T C g1 M

coating procpdure, the fluid bed processor _usedijto

prepare the “B@Wﬁ%ﬂeel es was errpl oyed. The fil uid

bed processofg i CiT contarmed—=19-70—gofj4ejcoat ed

particles, was preheated to approxi matelly é C far
T

several m nuf €sEntefie€oatihgr i C cofatl ng so
appl i ed usi nmmogglﬁ?. eation
Diethyl phthalate

NaOH

tion \ S
s
5.19
0.22

Total | 100.00

15
Example 2

Preparation of Active Inpredient Suspension
[0076]  An active ingredient suspension was prepared containing Ixabepilone, [1S-
[1R*3R*(E),7R*,108* 11R*,12R*,165*]]-7,11-Dihydroxy-8, 8,10,12,16-
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paranmeters: 0.8 mmspray tip, 1.1 g/mnute spray rate,
spray atom zation pressure was 1.8 bar, inlet
tenperature 65C, outlet tenperature 30C, product bed
tenperature 5 30C, and fan speed of 3.5 nB/br. During
the application process, the enteric coating solution
was slowy stirred. After application of the enteric

CORduineRh 31 QLN SAPRYRL Biozoh IR IRYE oLEFRET a1 LI €

was nmj nt ai ned at thé( inal inlet tenperature until

t heoxabisyelpil 8d fiheptasppne 2 dudione- it 7830 g(ris Powder
res*ﬁgﬁ .
parti c|’glg°| ar‘r’glr er oé %ﬁ%ﬁ%i%gﬁf%gﬁ?‘?ﬂcﬁﬁ ?Si’l%lI Is{tcéwterﬁénmed
corfpsividesr.046 MiErisdmfter sadutiondiavinglagdtiel oI #pir Mext, amixture of
hi bt i s.reported as weight %
o BEFOETE By 16 BORRAPA L oF BabliyloRl kbR vifadilen

entstrred Todtienixtead.4 gapadry™ Clogr@edi povider YEolbsvon,Anc., PA), as
Cogt e articles. Sugar heres 55.49 | xabepilone 1, 60
o e A R el By B Ryrpiee o0 SR oS stive
B. iftgrxdiedtisudpeison. SIHRCREVe thgfbdient suspitbidh was pakaéd thbugh a 60
nmet haﬁr lic acid c&p&rl ner 34.59 Diethyl phthal ate
5. 198 1§ TemOvE OHX‘?‘J@% 0 15 Exanple 2 Preparation

100f kation b ' Bisaensi on [0076] An active
i ngredi ent_suspensi on. was prepared cont ai ni ng

| xdB¥H | onkhte cpptedspattiples wermreparerrby appiging the active ingredient
| R*susjpgﬁmm bdse parkibie® MHODLY YaFicleSwbid 1h#s 9
pent anet hy! - ﬁ{:f-z)rr_et hyl-2-(2- b ﬁ;?- 4- tlh?agi'gi’s%% g peads.
| | {Jugay §pheyes, NF particles, (Chr. Hansen, Inc., WI)) having parficle diameters of
greater than 1 mm and less than 1.4 mm.
15 [0078]  The active ingredient suspension was applied to the base particles by

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 70 g of the sugar beads and then preheated to 30-50°C.
20 The active ingredient suspension was applied to the base particles with the following
application and drying parameters: a spray 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
25 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. |

30  Application of Subcoat Layer
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oxabi cycl o[ 14. 1. 0] hept adecane-5, 9-di one. First, 2.7832
g Tris powder (tris(hydroxynethyl am nonethane)),
484.5 g water, and 12.7 g 1 N HO were mxed to
provide a 0.046 M Tris buffer solution having a pH of
8.1 0.1. Next, a mxture of 5 33.6 g of Tris buffer
-sol ut i on and 4 g of |xabepilone, as crystals, was

ad 36&3 A%%ﬁtevﬁas é idd Vo $hednsg U&a@edipaf‘m@esqqﬁg sbLEAt solution

orcon I nC

bl wdasrprepmsl ba@dmbmamﬁ & Opeera D" Clser Gpns pewﬂ?f@p@ |9§ g3gpter and
r&), o8t PEOY s g F%a?ﬁl‘ithéﬁ@d_ i ngredi ent suspensi on.

hé“active 1 ngre suspensi on was passed through a
60 {08833 h slnrtbm:bc@tmg pooeedugdhofivid ed procassormsedtormaenaghthe

ted Part 00771, T
ot BB ey Sl IO D RACLL ARS8 B R
Sa@ﬁlﬁ}tﬁﬁsicl? BOﬁOﬂaﬁﬂhe gﬁidldbbﬁ @ﬁoce&bﬁ Tiesebqat kel ves applied
wer e nmesn sugar beads a er
parllsmslﬂé’sappb@ﬁm parqqleeterg as?ly q@mqggg‘gﬁtp-ﬂgq RFeparation

9&?%&!}1@ Oﬂhcﬂﬁ%rﬁﬁ@cds@% dubégatel sémﬁnshwas
078 T active ingredient suspen3| on Wagi‘ftace ie ]

bta@@t ﬁaﬁe@r pplication of thepubgat golydompascony
mpf ngﬁﬁ?m&r; ! PR ARRiInSELt tHP RS ifleMUBDERORIIRY e ®8Y bRduct

Sys he spray coating systemincluded an
Ae rtemperatprefeahe b3 8-#P°G1 CROTM f | ui d bed processor

(_I\Ii£o1.| gi:. ’ofﬁﬁé gﬂog&nng pped with a 0.8 nm spray

ti cessor was charged with 70 g of
t heoaszgar mmmwn@was aphind ante dha druB Coa@ipartitdes Hawing a

t dj o
N e e e B b
15parBueiss pelymar mppmoﬁ @tfﬂxnﬁﬂmb[—ﬁrﬁ@oé, I?ar?litgﬁm Geemaniy} threugh a
tomz 1.oNn_pr al
o dI@yﬁ%“s*géPfgﬁ% a%#ﬁ} eigﬁfﬁ%gcﬁgpgﬁ SDSSIQES 9 aqueoys suspension
0 t e £, @ELE lymer dis
o &m%[? §2C°0§§lr¥g%a ﬁnﬂgpeegmmt 0 Alf}:}s;n
/3 SR giied WS o alee gt Pttt §s adied t
' n%@&‘mﬁﬁ RRAARERMG dls%érsm,Sfoﬁbﬁw ¥y fibialldifih of9@57§bf1 N

After ap of thé active ingredient_ suspension

20w Nashpaletiond The mél ofjthg @sult%m qoptingiedutioniwes ;0H8d -
? Ee r{p@?ﬂ L:@lﬂrlée%tﬁ{ dé 1%8%%@ Hier alter n%ﬁ%gufég to
to prcpamihaﬂmlg)coucdlpamdes Whmem}aiw@y Ty flyick ted PSQPE%SQBWCh
gﬂ%&e‘% t&?/tg:g’ thffu "ﬁ%"éﬁ{l %Fgg’ggﬁf%igﬂ appb zétgH? 3 emnc
dr UgatepofiioR ¥ak hysliR8 usin theSulksmiag apslicationoand drying parameters:
25 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
30  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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was prepa
powder an

sol uti on was obtai ned [0081]
procedure,

red by conbining 8 g OpadryTM O ear

d 92 g water and stirring until
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a clear
In the subcoating
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5 coated particles was enpl oyed. Drug coated particles
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f1 Yogedyed
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F, g,ﬁ;clogwgg,epy the addition of 5.0b
U

tion. Ihe pH of the resulting en
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aluﬁhmdnmagrs 00.1. [0083] In the

ey iohC

rgg ﬁteng% ttre—ft+uid—bed—proces

o%ted particles was enp
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| oyed.

A%Sn was applied using

apgupﬁjpi%ha@d dryr ng par anet ers:

0Oto 1.2 n/mnln‘p spray rate

QLQAL

oﬁ'ﬁﬂeéﬁkhQ9nmas 1.8 bar,

i nl et tenperature

EB;% Leffperature 30~ dbb pr oduct

200!

d@ﬂﬂ@n

32C,_and fan speed of 3.9- 4
erappllcatlon process,

A=

t he enteric
Wers—sH-owS HFea—After
_y Qllllbu I‘\IlC'l

Clppl I \JClll

err—of—the

the inlet
i nl et
nper at ur e

Qug rera preparedes

enteric coating solution was conpl et ed,
teugﬁhqﬂyge was nmaintained at the fina
erature 30 until the_ bed produyct t;

¢ odDRHS 5. 4Bnteric qeped heads GOTHESBELEATRR

hagje%b@%ém.t AduAYSH PP BfithliS bdat i RIBERfipRfiions 1 s in

10  Table 3.
Table 3
Example | Precoat layer | active ingredient layer | subcoat layer | enteric coating
3.1 yes-buffered buffered yes yes
3.2 no buffered yes yes
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[0084] Table 2 Iists the conposition of the enteric
coated beads prepared in this exanple. The
conposition is reported as weight % of each ingredient
based on the total weight of the enteric coated bead.
5 Table 2 Ingredients %ww A Coated particles Sugar
spheres 71.0538 | xabepilone 2.2220 Opadry C ear

1. 33?3 FTTS (Jydr oYY Imet Nl fferadl! NONEf NaNeng ol T @is)  yes
0.11039 IN HCI(solids) 0.0171_ B Supcoat layer |Cpadry

Cllear3.8. 1100 M. Enferi cn@baﬁbrn@ met hacry¥asc acild s

,_‘

c po.""rer (Eudragtt1t306D5 POT7 [ Drethyt—phyharatg
2. 1850 I N Nad¥ (solli ds) cﬂfoﬁgﬁa Tal c_Addition talc

0. 2000 Tot al 100.00 Exanple 3 [00851 Enteric coated

bead | xabepi |
e bl mhen e B AARhE R e gria od
C ONBRitteld With Bobtof \PW. Mhe cdding &tk wWas a:{amoevssclﬁ:gerrweo g),

Precoat | ayer active ingredient er subcoat | a
entf@hﬂ&ﬂ%ﬁ{&(ﬁgﬂ), spray ngedﬁ %y - fomizahon glrea 8 bar),

52 })ppag/ %9 rleﬁbfxg&tégs s 3%-&?.0 ﬁ?ﬂﬁy ff18t&HpRu%gS8-72°C),
bed temperature (30-3 3°C) At the end of each coating step, product was dried further
until a bed temperature of approximately 40°C was reached.

[0087] The size of the sugar beads was 18/20 mesh. The coating solutions and
suspensions used were as follows:

10
[0088]  Buffered Opadry Pre-coat: This consisted of 8% (w/w) solution of

Opadry® Clear (YS-1-19025-A) in 0.046 M Tris buffer (pH 8.1 £0.1). Applied to
obtain ~4% weight gain.

15  [0089] Opadry Sub coat: This consisted of 8% (w/w) solution of Opadry® Clear
in MilliQ water. Applied fo obtain ~4 % weight gain

[0090] Buffered Drug Coat: This consisted of 5% (w/w) solution of Opadry®
Clear in 0.046 M Tris buffer (pH 8.1 £ 0.1) containing 12% (w/w) Ixabepilone.
20  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.

25
[0092]  Enteric Coat: This consisted of 66.67 % (w/w) Eudragit® L.30D-55 (30%
solids), 3% diethyl phthalate in MilliQ water and the suspension pH was adjusted to
5.0+ 0.1 with 1N NaOH. Applied to obtain ~35 % weight gain
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3.5 no nonbuffered no yes [0086] All coatings were
prepared in Aeromatic-Fielder Type MP Mcro fluid bed
unit fitted with bottom spray. The coating set-up was

as follows: charge (50-90 g), colum setting (1lcnm,
spray nozzle diameter (0.8 nm, atom zation pressure

(1.8 bar), 5 spray rate (0.9-1.1 b/mnute), fan speed

3. 5 rrB

Cenfold, ur 4B sppel e RERRE Rkl P13 ke ploithnseinlaton
pr oglustvial@snddtirediati40PC tiar8 weeks.i Theeenbeeid cogaplbaads weee asfayed by
appﬁfﬁ%mtelﬁ%f C was reached. [0087] The size of the

sug sfpg thrfollovsins assAL BRCSIPA coat i ng sol uti ons and
suspensi ons used were as follows: 10 [0088] Buffered

Opadry Pre- coat Thi s consi st ed, of (w w) solution
of Celgaar YMGP kePAPC@wls‘—‘Of‘s‘ Papp .oy g 0.046 M Tris

buf M%Bﬂe{ ﬂﬂsgAl 10&1\4%@99111' voslert: awt&h&ﬁé @O'IQ%NEJGM Slgma)

gain. 15 [0089] Opadry Sub coat: This_consisted
(o Wb Pl Bl VAR AR iyontare aseion BTV ESARN M Science)
Appho%ag din- 4 % wei ght gain [0090] Buffered

hi's conS| sted of 5% (w w) solution of

OpaEcly(ttO)l U¥lat3d0im 0.046 M Tris buffer (pH 8.1 0.1)

ont ai % | xabepilone. 20 Applied to
d: f“? Hbrgg'}ﬂlé‘ t gain. [0091] Un-buffered Dng

Coal»Ieedl’etwashmgrsel ﬂ&d:wétoﬁi@aﬁl@ﬁ&r@ﬂ)sol ution of Opadry(r)

Cear. in II| vat er. and contai ning 12% (w w)
| xa &.M %T‘% obtain -3.7 % weight gain. 25

[ 0092hplEMEBpdratuke0atC Thi s consisted of 66.67 % (w w)
Eudragit(r) L30D 3 % s , 3% di et hyl
phtﬁE%%?Pé in MII /5(3“”593(1& a C}W&H suspensi on pH was
159d] vdeqehit)0 5.0 PHask AM th PdsdNBOFL Applied to obtain
-35 % weight gain -24 [0093] The enteric coated beads

of ‘E‘%arrples 3.1-3%8 were pl4ated in scintillation

gl agggvi al s and skggiged at 48 3dor 8 weeks. The enteric
coat ed beads were assayed b HPLC using the foll ow ng

ass%ﬁrfibrocedure §9.630um. 8Pack Pro C8, 150*4.6
SI N Mobi ?g ghhase Agp 3PV NHAGAC in wat er
ace%onltrl le (90: ) (NH40AC Si gna)
20  56-71

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
25  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 materia] 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:
30  (0.2mg/mlL).
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Mobi | e Phase B: 10mM NHAOAC in water : acetonitrile
(30:70) (ACN. EM Science) Flow Rate: 1.5 nlm n
Detection: UV at 240 nm 10 Injection Volune: | QL
Needl e washing sol: Water:acetonitrile (50:50) Columm
Tenperature: Anmbient Sanple Tenperature: 4C G adient:
% Mobile % Mobile 15 Tinme (mn) Phase A Phase B 0-2
80 20 2-36 80-69.5 20-30.5 334231 69.5-20 30.5-80
51-56 20-80 80-20 20 56-71 8’5 6 Di luent acetonitrile
( EM Sci enceﬁsS&Satﬁ EaipudplseB 43 Dafter S@ramvgt #°C for 8 weeks

laVa N aYaVaY r laYaValV k|

rur; Cy JIJI. 907 = I‘IIC oL rual U TOtﬂlDCgfad&ﬂtS
Bhiangile :\ES gge@%:g@h by we @ﬁhﬁ ioﬁ;ﬁW!’ and Impurities
hy Buffersd®recrdin of 100 nL di) uent. THe
hs Buffered RrugiCedr hbout 5 mi nrt es or Until the

solid’ brial Wekeodt ssol ved. 958e so] ut 24f wds st
at} 4C for|up tEntericdagpt, [0095] The enferic codted

belads wer f Bufpmd &4ug Epataskay usi ng a Tabl et |Process
rkst.ati pn (CaBulpeat Lif esgi enﬁg,4 Hop n Qg, NN . 175
Sanpl e pr epar dhitgiv.CoaB0 (0l 2 abl e {4 Assays

of | &s Bufftred DrugCoar (St or 40 r 8 week
mp Descr i FtéritrCé4t | xabppi | 2%5 1C% 293

Degr adant § Unefferedl Diud €oaaNt s and Irrpu ities Buffered
Priecopd 3{ 1 Buf §gceak Dr ug (Coat ?lgbcoa 9? ,? 2.116 2?4

2 74
Enteric Coat

Unbuffered Drug Coat

. 3.26
Enteric Coat 7.1 275

3.5
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Enteric Coat Buffered Drug Coat 3.2 Subcoat 98.4 1.29
1.75 Enteric Coat 3.3 Buffered Drug Coat 94.5 2.44
2.93 Enteric Coat Unbuffered Drug Coat 3.4 Subcoat
98.5 1.27 1.74 Enteric Coat 3.5 Unbuffered Drug Coat
97.1 2.75 3.26 Enteric Coat -26 CLAIMS What is
clainmed is: 1. An enteric coated bead conprising- 5 a)
coated particle conprising: dI)A_Ig,[g)ase particle; and
ii) an active ingredient |ayer disposed on said base
parWhatlieclaistedriei n sai d active ingredient |ayer
conprises: 1) a conpound having the forrula M $ ~ H
HN M 10 O CH O or a pharnaceutically acceptable
sal t, sal vat en gitenichkbatbdbeadedmptising:or pr odr ug
thereof; and 2) at _ | east one binder; and b) an enteric

c o coRjekprrtsle GPERHSINE sai d coated particle. 15 2. The

ent er G waeRpReclfead according to claim 1l conprising,

based_on ) o .
ii) an active ingredient layer disposed on said base particle, wherein said active

Lh

ingredient layer comprises:

1) a compound having the formula

10
or a pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug
thereof; and ‘
2) at least one binder; and
b) an enteric coating encapsulating said coated particle.
15

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
20  c¢) 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,

25 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 ceflulose, hydroxymethyl

cellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose, hydroxyethyl
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5

10

wei ght 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 wei ght % of said active

ingredient layer; and 20 c) fromabout 5 to about 55

wei ght % of said enteric coating. 3. The enteric

coat ed bead according to claim1l, wherein said enteric
coat bead is substantially free qgf, npisiure . 25 .4 .
T aeiflogs Bler el Heasa Ryt poyial R golp PN G inlfigne-vinyl
Saiadetate) topabimepd) er a hiittdenthdrsofst ar ch, gel atin, sucrose,
gl ucose, dextrose, nolasses, nodified dextrins,

| act ose, acacia, sodium al ginate, potassium al gi nate,

Eeghyl sel | u:rﬁs &tﬁﬁ?’éﬁaﬁlﬂl | Y)lﬁﬁi iﬁ:)tbrﬁing% Eulf$ Q;hlerein said enteric
ydr oxypr opyl methyl cel | ul ose, roxypropyl .

ce |CP%H%"@?JPHWM%mypyl-@ﬁyg@llpﬁ%g@al%mw acetate

X alphtiamhite) bilnldde hyetitd phiRxhde Ok opyl methylcellulose acetate
pol'y(vi nyl pynol i done-vi nyl Tace ate§ copol yners, or a
m Shepinate, pemetdhporylic acidheopolmeri ¢ coat ed bead according
to claiml wherein said enteric 5 coating conprises
hydr oxypropyl methylcellul ose phthalate, polyvinyl
acet at e6. pht hh¢ enteric coatetl heassascerding 40 elaiphi hather eomprising a

e RO e B ffioh B 2 Sk A LOHE Sl A Byl conine

according to claiml further conprising a 10 subcoat

| ayer ipterpased, between. said active . inggedient |ayer
and sai g " ent gﬁ‘? %“t%%’a%"f’%%‘g !’ea%fcc"fﬁ’é'g g?l‘f]@'f’% CERIEE % goout
ac Qdrdiabeuttl 0 welighit 73 6f saidnpbdost 1agerf taeed @bweipht oF sdid eteric coated

about. 10 wei ght % of said subcoat |ayer, based on
wei of said enteric coated bead. 15 8. The enteric

1scoat ed bead according to claim®6 wherein said subcoat

20

25

30

| ayer is starch, gelatin, sucrose, glucos dextr.ose,

ol assed: - mobhe Snieticaened berd accarding (SeainyG whergin SSidabiRRt

al gisepds %tardﬁ?%é&ﬁi, B G GHAREE deXBIsBMho18&Ld, HloRERA dextrins,
hydroxymet hyT  cél | ul ose, hydroxyprop

At @Pad, Sedumielainabs ppiosiyh algsiatoyotie] collylese kydpRynethy]

20 |
o oA MR Ml o
ac etlhiese, gepginmanthan gum spodyviatylpserofidens pély(vinylphmelidone-vinyl

enteidd Spaved LAt ageondiag to claim 1 having a
di aneter th €’ range O romabout 0.5 mllimeter to

about 7 mllinmeters.
9. The enteric coated bead according to claim 1 having a diameter in the
range of from about 0.5 miilimeter 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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25 10. A capsul e conprising enteric coated beads
according to claiml1l. 11. The capsule according to
claim 10 further conprising at |east one hydrophobic
materi al selected fromtalc, nagnesium stearate,
stearic acid, glyceryl 30 behenate, hydrogenated
cottonseed oil, trinyristin, triplamtan,jtristearin,
and fu si,lic ﬂ%ﬁs g
ent eri c mig oat BP* %gsdfo% eégrinﬁ%nﬂerng%gftéq QB Bﬂ§1h Sse
paraypfblvﬁﬁuglbh)sepmd:lys ng an active i ngred| ent m xt ure

der to sal. rticl kN S .
e 0 9Pl R B oo P iRy PR 8 SR bibe 3R, yherein
ha\shidGcliviSingredidat tifx@ire B&npr&edvl ~~Niii NN N~OH M HN
M OOHOor a pharnaceutlcally acceptable salt,
S5sol vab @ compeandrhgyins haSNse: or " prodrug thereof, and
ii) solvent, water, or a n1xtun£ hereof; 10 c) drying
sai d base particles avi ng appl; n of said active
ingredient mxture t articles; and
' N0 [ oapmd
particles to provide %ai d ent
13. The process according to
active ingredient mxture is adueols active
i ngredi ent suspensi on conpri si p | es of said
conpound in water. 14. The process according’ to claim
13 wheragiharmereaticaliv ecngptable 4l solvate dlathyplseh , or prodrug
su§E]£§;§§& has a pHin the range of fromabout 6 to
about "

ii) solvent, water, or a mixture thereof;
10  ¢) drying said base particles having application of said active ingredient mixture to
provide coated particles; and
d) applying an enteric coating to said coated particles to provide said enteric coated
beads.

15 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
20  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.
25 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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15. The process according to claim 14 wherein said

aqueous active ingredient suspension further

conprises buffer. 25 16. The process according to

clai m 13 wherein said aqueous active ingredient

suspension is applied to said base particles in step

b) by spraying in a fluid bed spraying apparatus. -29

g? The p rlqlc es smapﬁmssd iaﬁ@n'ﬂ:ﬁg € elaim ﬂ?whhagehiﬂ basd [d:rticlcs having
ase partic e v jcation of sai ou

ot | VPR ol e S araT e e RS oh e gy Sigp gt

t enp{L.g %éi{itg.ré LP R EngeTIRnPibduf 25PCEE Ablbut 354C InsarbMUA bed spraying
35C i n sal urd bed spraying apparatus. 18. The

pr ocepparalweor ding to claim 12 wherein said enteric

coated bead is substantially free of noisture. 19.

The process according to claim 12 wherein said base

particl es I8n sﬂ‘hpproat)ss according it claitn 12 wherdin eaid efiteric coated bead is
nolstu%ﬁ?ﬁm@ BN enteric coated bead as

cl ai B YgPﬁ?in?%w fhe manufacture of a

medi canent for the treatnent of cancer or other
proliferative seases in The as. . -

cl ai med i A%cl aﬂ%‘? E@cesﬁﬁ‘e:%ﬁ?ﬂn@nﬁ%mﬁ&rﬁﬁfm? §a‘ a%’r%es in step
sai d aphle@Gbdtat@amReEdf théistue. 2 range of from about lto

about 500 ng/n2 of said conpound, or a

pharmaceutically acceptable salt, solvate, clathrate,

hydrate, or prodrug thereof. 22. The use as clained in
cl ai m 20, 2Qher eiYsehn an engricenoatied beard @aclaimed ircelaimok for the manufacture

lung G2p ﬁﬁﬁrcarﬁért fol i tl‘éﬁ&eﬂtc‘oi% eps‘zdotﬁep m% it div& Biseases in a mammal.

conprising adm ni stering oral a caps conprising
a nultitude of said coated beads - 30
21. The use as claimed in claim 20, wherein said mammal is human and said

effective amount is in a range of from about 1 to about 500 mg/mzr of said compound, or a

pharmaceutically acceptable salt, solvate, clathrate, hydrate, or prodrug thereof.

22, The use as claimed in claim 20, wherein said cancer is breast cancer or

lung cancer.

23. The use as claimed in claim 20 comprising administering orally a capsule

comprising a multitude of said coated beads.
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