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VO 2006/127319PCT/U82006/010737 TI TLE OF THE
| NVENTI ON FORMULATI ONS OF ' SUBEROYLANI LI DE HYDROXAI VRC
ACI D AND METHODS FOR PRODUCI NG SAME FI ELD OF THE
I NVENTI ON  The present invention provides a .

WO WeHReut i cal conposition or crystalline c%ﬁﬁB§W?W%ﬁ”7
with a specific dissolution profile, which conprises
suberoylanlllde hydroxam ¢ acid or a pharmaceutically

fG&aIt or -hydrate thereof as an active . -
e_present. lnventlon r QVi oce

. YEANIEIRE B DRASAMS JeheS tp&ﬁp%g‘%mmﬁea

pRODUCnhgsgggeutlcal conposi tion-. The present invention.

al so. 10 provi des conpositions with a specific -

" particle size distribution. BACKGROUND OF THE

FIELD O RYERTVENIION. Throughout this appl1cat|on varlous

ubl i catiqns _ar
e e N i
specific dmsa;nubepxﬁ:ﬁlgnm@tt cofripgses peperlylanifide I@rdwmlpeafl pbmpfmenaceuhcaﬂy

. 3
acceptable Cﬁgﬁ%@%ﬁ% drgc g&ﬂ: ieaiGh a’i’ﬂ@i)resent invéntion Sﬁﬁﬁ@i  prdoef o
‘producingjsgid vaﬁ%hwwwr Py

opul at1on of cells has becone -
Esaksamposition, The prssent Igyentmn alie -

pmuaescaa?mnammeaﬁa émecaaaaﬁax proliferation and
differentiation or many years them have been. two
principal strategies for chenot her apeuti c treatnent

BACKfmmﬁnﬁaoB&HEIHYEnggglng hor none- dependent t unor cel

O

 paronthosasaFalbeitatieiter thke eblipsioyments Seind gt thnendof e spreesion.

RGBS 1}l Ch i njure both neoplastic and nornal
populatlons Cancer t her apy |s al so hei

fféﬁ‘p fioRtdas P ihieh 3 pRPBEHGTAT © o Vrying degrees, untesponsive
to the conﬁcblflﬁeelizﬁﬁhlb &l ﬂiﬁmﬂfy dohéin pRAifkAiSk bl dﬁﬁrénﬁmicﬂ:) Foﬂ WMang @kdrs thete:

e i BB LR P P e
dependentaipgdricell ﬁ!wﬁfeanoh b}etxterfwnccauthdhe(mﬂ@yﬁonm peaiph ', Rlcickeneol eFx :
hormones,t 3%115 ) ktﬂﬁng @:[n?;&%gﬁd t{i’r@él}‘b@ pRRERRR b Syt SBAY sﬁm Ghich Rhijure

oncol ogy, "‘the ‘'majority of solid tunors

meedlat

- both neoplagtieengh norpel neB ppmilatigns: he advanced st ages. Cyt ot ndc

c&laar@&ypylmsalmﬁdgla&eb ancumwﬁm ditfereiftiagiéh of the

| d t t h
neoplasic BRI E RS eor A SBain b ptE SRR S s oa
variety of sthedi, idchdngenéiz: mumtmmdmm naiirulacin ambabbr anthracyclines (4).

' mel | gnangj es arg. I

Desprre 14 Al 2tyancesn the %feai o:?@é»?aﬁg ﬂ?efqmp g&&ﬁeﬁé&% incurablein

dent I-on does not

J

. the advanqed e@waCVWMMyS qsﬁbmmspm%{howwméﬁof@a%@s sigatficapt
'mntb1d1ty'i@tth \ﬁ%ﬁ@}ig&dcaméhﬁéal bIREL € cRNiSkidBA R PRRtieszet to treat

which not respond to the normal

MﬁCmm“ﬂ@@@Wﬁ@@@@gﬁmﬁﬁ%ﬁ?@%W%PPEH and appear to be bl ocked
'ITleE’e % Bﬁmﬂéﬂﬁéﬁ&ib@tﬁmﬁxﬁmﬁlﬁﬁb franfdfok iR Bids Abt Hatbs Ry the

st L AR SENEES. By PO o S5 o
nmpmxndﬁﬁ1&muaﬂmhmmmﬁyaﬂﬁﬁﬁwnmﬂammmndhﬂmﬁhmﬁnme&Hm%ﬁmﬂﬁﬂwu

rrvat|v 0 oE
itr 5 P 59, P Py it
including pamestrelatively sitgle peyr coppprnds ( bWpdesivaivesiof Vipgyin Do regioic acid (10-

12), steroil E}Biu@nésqii@ SbwiNG% gﬂ% PN, ), (tén&%r&ﬁc)m ga N8), and
i nduce various transtormed cell |ines and

inhibitors FUHAIA oF B YRR AN S 2D R paEs Eris el ed PR oS fnd grimary

human ERREREI Sl eRbrbd Snore differentiatddichirigisateacet yl ase
i nhibitors such as suberoyl anilide hydroxan de acid
(SAHA), belong to this class of agents that have the
ability to induce tunor cell growth arrest,
differentiation and/ or apoptosis (25). These
conmpounds are targeted towards nechani sms i nherent to
the ability of a neoplastic cell to become nalignant,
as they do not appear to have tOXICIty |n doses
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I n anot her enbodi nent, there is provided a single

capsul e conpri si ng about 100 ng 15suberoyl anilide

hydroxam ¢ as an active ingredient, wherein the

entire active ingredient has an in vitro dissolution.

profile wwth a simlarity factor (f2) of at |east 50

Hostch Ocacaptpsrigtdbitons duhie ay @bepdadkidedydisadmitie omd (3rAdfA)l eelong to this
cessor GRSt P U abay APPSR R g R ke SMELSR Rl Sr apoptosis
(25). Tiehaoapbards aedariytedamnwatds aychdnifhs mbéreom patbibiywf a neoplastic cell to

i ncl udi h terist] ks. 9. 9, A .
NI T RO S i ——
in animadi(d6) Abkieng spetd dinetof EBiddred halhigtine B2&8yldH@3n0 deregtyden are
mechanigrg%lalz‘glll 1@5%%3%%)%%%%@@?%{1% ﬂgz%:glflj E%%lgaée%%.oﬂe%g gffe%ts are thought o
occur thugtechaydeaii the dechipdsfekaimatn ay altriag thanffady bilgstone proteins for coiled

. i.ngredi ent,  wherei.n the tire ive ingredi ent has
DA in R EENFP TRl bR bR Bl e LS pBSsomes
(designated-HA 3R Alj B2 [HAexkd &14). 1Bachinnelé@sme &GaBB%vd bfsoh Mristdnatype within its

30, mputes, .and 77-97% di ssol ved. at .60 mi nut es :
core exiit Pl T ERErep Lol pe St PP BF af PR srucnre. 1
believedshHd @hayiha hislohdgroleind aedapvactaaiced, theavel isalyarate bémity efthblistone to the

o gl 850 RBLLN . REAEL B IRESLRL I s e
DNA ina2des8ble 2btréhscrBofhl degheesel@sntoad MaadkirngTizeaksdaton of acetylated
s el N 0 5 0 B2 gt B v
(HAT) abdhistohodaaretydap (DALY Bixdiypodt2flated stie iatbought ®Ochibigtrascription of
associategl ,? ﬁa? E}I/plé)lg %Fyi%%ﬁj {g% ?sgfatély?% eb%el%r]rge %gl?’?%%%?%o?nﬁéx%sa %hlatymclude
HDAC enn@ieediregaiticulah) ETeA Qs laavp bechisbowrod catalyzk thosageal wiiadetyl groups from
the ch fqrn1cqg§rising about 100 ng of 30t he active

¢ CHIOMAYYEHi 'BHt"fras an in vitro dissolution profile with a

sAmI(Zi(DLmZA”é@cm'mogtﬁm)ha@ﬁe_:eatshdveas be @Al for HOingeapar, edectively

oS8 GRS B AR DAL B R e it
apoptosis i Tiglighibitied ofdt3AQ &y SAHA & dioplconpr thedugl dadd utterd2iOn with the

. 600 I f |anil i hydr ox.am [
i SR 800, T RS LR S O PURIL, e

inhibitiofi & ranbetietddie hiva greeakirgired effilvesethe gaopertut mthegfonlyaiiects a small

1N vi I'SS
with a Hpr@finhibitorishdwsaha itherd @e b fiyitd @eX%rnupba)of géneatvhbeqsddudi®are altered.

oo GRS P TR AT R i
dependefiikinakei@blibiorpd & (IMCELis poalin goyype smpdrant role pedlisiyelg arrest. HDAC

inhibitorggrg ! oé%?cginlgrlg%% ﬂg%/rg{?%g%g?sgri Qf?lré(rgé ](%1 bg/ é)ﬁgcl;] %é% 1(1:10i \l}elztegygg-lwle lated state
of histonBs inglicerdgiom b, thanpiEr gehé) theneby Yhakoiguinegchoscegaibleite transsiitiesal

i ST 20,1000 R85, b PR o3y e

acetylatianef releictabasesataf Higonds i )peak. | n anot her enbodi nent,
there is provided a process of producing a
phar maceuti cal conposition conprising suberoylanilide

SUMMARM OO X@H INVENTOMS an active ingredient, wherein the

nt.i re_acti.ve .i ngredi ent ... has an i.n witro. .

PSS UEP P TR spmposiing VI F tiyeiadies) top gyoffy which
comprise tsube8d $inilfid hidrolddic eddrpad @dm@eithvallyl@raptablecsnlt er hydrate thereof as an

. . dissolution praofile.shown.in Figu 1, conprising the

active mgrleilﬁ%t' g‘f one embodiment, E]]S)athﬁeI"ilgr‘F}dgeng ?{fg? alline active

ingredient to produce at least a first batch of

mlled crystalline active ingredient; (b)

crystallizing the active ingredient to produce at

| east a second batch of crystalline active ingredient

that is larger in size than the mlled crystalline

active ingredient; 15(c) blending said at |east first

“subset ofgtg?s g%ngmg @9&1 glf,\g@?@g% gr%ﬁfgég %gﬁbﬁi%{()?%a%fg 03l %ﬁéltign%}ﬁthcgll lines cultured
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I n anot her enbodi ment, there is provided a

crystalline conposition conprising suberoylanilide

hydroxam c acid as an active ingredient, wherein

about 100 ng of the active ingredient has anin vitro

di ssolution profile with a sinmlarity factor (f2) of
pharmadeutic@beinpbftidnthal 80 inoanpdisselitiboprofile vmthfaemﬂ}anty factor (£2) of at Ieast 50 to

diss i 0 15.profile
100 g 3Bia e Brongy et PSRl Rk M L v Al ERFinre
pharmivyalicakamposiddgis doratnd ad::hmrsaﬂttoﬁr and @clit bgsamfoﬁﬁasrta;ed thereon

diﬁﬁ'{hre%& Iosi%gq%éutz %&n%}',sn %%orggcﬁﬁgg rcgigl%lesifllgsstﬁ%%gﬁ)angé Bycfroxamm acid
or a phafluddedheglyeesp@Ble shinokivigitepbabed agin abﬁveﬁﬂgrédl&t,aﬂd:rem about 100 mg of

the act%r% &%eglge&tol}iag e éfvﬁ%%ilfﬁ ulélglil gr(?%‘;crasglgjl atsll il yofra}:tcgr?@ 0% at least 50 to 100

compated 10 i sdf¢radck ﬁﬁscﬂﬂi‘l‘:}ilfpl‘(ﬁ]léﬂgloﬁ'ﬂ belrigyt ani | i de hydr oxami c

?ﬁ%?lgge]ii hgrggjg%arﬁgtgg stolf g%d%%%atgef ﬁ%n%aﬁ ch{J(F]smo?}y df'he disclosure also

pﬂWﬁMﬂbm@ﬁmﬂﬁsﬁﬁhm&eﬁk@@ﬂeﬂhﬁﬁﬁmM%MhmpartICle size | ess
an ab (; q5 nm crons,i.s abo 85% the % .
Bt B g e P ot PO B Dt goberotanilide
hydromiﬁ&rmﬁib)@ dphetfiaceniicillp ascptsblaltivr hixbatd Bépeof as an activa ir@redient, wherein

the coBEFRAR T RA1 87 PP ST Rt AL A ORIl i 2 ofat st 50t
100 comighred mythe&rafelrdndced@pdmommmﬁre shoirdin@iguee phar maceutical |y

abl e thereof 25an_a
a]ﬁ (gt §H’$ ‘aﬂg %ﬁretl OQ g ﬁfglgFe Ca]‘zsg% compriging a %gut B0 0 mg
Subel’oylbﬂlﬁ& Iidssahidtas omadivohigledieit wheréin Siemhiirandtivy ufg&ﬁtenr has an in vitro

dissolu%%éér(gg{ﬁﬂsl‘%ﬁts%p%a%%' 1%’8’[0 ?)g i’cltt.}eal[sﬁI etP 5_}?6 ?eoéi??greg to the reference dissolution

profile @h@a0h ung'u&nl phekinl the ﬂﬂtﬁ)ﬂﬁgﬁﬁﬁnthd’r&ymﬂﬁfeag&r(@Md%lydmxamm acid

and chq%cst(fs}:l%l l'l)yezgl éa?/(%tt/{'mtﬂonﬁéz 70/ gaéam nUt es 66%? élﬁ £t1’7.5, 19.4,

20.0, 288, 5%, a4 8 45 0280 HieSees AN dm@ﬁtclaﬁ/g fﬁak@@ 1sn4nut)aﬁd 2NT23.0 degrees 28.
wherein t he % vol une oflg ve. ingredient. with
pRranpiapTEmbogimets there i prav ffiﬂﬁlﬂgﬁ)‘%m HGSOBHESTPE AR P me

suberoﬂ&ﬂﬁcﬁ:%y@ﬁﬂaxﬁﬁ @cid@%euy. éﬁ'kl%ﬁgl‘éﬁleﬁ Clrhey@n the @ite e h@ik inptelifent has an in
art|C|e ze nor.e than Out 10 [ ons

. | bout

vitro diggplufigyprofile charaftgrized bR E?d§5‘é‘8‘t"?‘d o ﬂi@@%ﬂ% 66%8%1 e at 30

minutes) Eﬂd m:amg,:a Hisgc@%dﬁﬂ Bp@Siutek, %e?sﬁl tﬁ@ﬁdtlﬂieﬂlgﬁbﬁﬂtﬁs Whdtalind siberoylanilide

PR EIEEEALN SR ONE SR e——

9.4, 171sngr£dhenis ayiyng 82588 (R éscieearﬁﬂl fpedk8 86131810 and 22.7-23.0
about 60 pm’and about 40- 95/6of a second batch of

degreeg#ystal | i ne active ingredient having a nean particle

SinZgotRlr e%@&he@%c%ﬁ@pr@%e%gﬁ@rﬂ%%@ Sl Bbrh BEmRising about 120

ortion of the 35blended crystalline active

mg to al“%ﬁl@ 68Rmart srtberopﬂaaﬂlé@ aydrpemisiasidr ¢ ebrrmegr il prser st or hydrate

thereoflad a@acﬁ@éjﬁlg&d@ﬁtp%&emtalﬁgftﬁn 'oﬁsaﬂf d?)\édgg St Bl 'b@tﬁﬁ%"ﬁlgchiaout 100 mg of
pro ucing a pl har maceut'i cal npOSItlon CO

the actigeipeiedipntang 1 Beitrydisselotes RrORe P 45 TRHRCRFYALD) OF o least 50 (o 100
compaﬂe@ B 16 icfince GQIMRHoR pREiId Aews naksurof: (a) bl ending

about 60-5% of a first batch of crystalline active

i gretirembodisntner inkayidgska sinelq algiosage pyit fogs gompriging about 120
mg to BHREH0 RO oPFLER ?laﬁﬁ@éjﬁydﬂ&ag&%cﬁfora pBeRARdiLal eheivle salt or hydrate

crystal line active ingredient having a nean particle
thereol ¢f gnpacye npEHent] hergin@ pajtion ﬁgsa(d,ﬂosgﬁ é‘%‘bgﬁl‘lﬁ?mﬂ'@;% about 100 mg of
the actipOrtion of the blended crystalline active ingredient

to produce the pharmaceutical conposition. BRIEF

DESCRI PTION OF THE DRAWNGS FIG 1Figure 1 shows the

di ssolution profile of SAHA fromthe reference

capsul e I ot 100683 004A001. Fhe capsules contain

about 100 ng of active ingredient SAHA, and

exci pients. FIG 2Figure 2 shows the dissolution

profile of the reference SAHA APl batch 1007D

(bl ended SAHA crystals) prior to encapsul ation. The
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ftlos = 50log 11 +1/ nE (1?, )2 x100 1.4 (Equation 1)
|?, refers to the percent of conpound di ssol ved at -
each tine point (t) for the reference. trefers to the
percent of conpound di ssolved at each tine point (t)
for the test sanple. n refers to the nunber of tine
ingredjpoi lat gn ns@wh disphutibreprolecuthatsingiarityf Actorf)} @f atd¢ast5W tod 00 compared to
the re %ﬁec%t esg are con es;;h(gl)ered toerefl ect simlar invitro
|onpra]t1 Wgé?:gtgurt he purpose of this

[ mr@mﬂnﬁmnbodﬁmsto thata ipprovidtdspharmapewgicall cegpbritioni chmpripfig
Subero%ﬁnﬂlgenhyéo%a&%takl\é%r IaB [ egéeg{] call ﬁccgll)'e}%lg saﬂronﬁgd%lf{t l[h%r%lof as an active
OMposi-t1on
ingred;'@hawhaclﬂ n;lte|% ad)lume hposititicsires W about 90 to 110 mlcrons to about 120 to 250
2006/ 1273 §122% 6 8737. .accordin st eps
mICl’OIlS IIL reases OnS | h Q. é&{l ICi()ilS % g%ﬁegseég CT €n‘%€
d i[rseslothazt andmdmn‘e theoyis pJK)@IﬁBd eprotass dirodocing a ;rman’e&ﬁbabgomposition
usi ng..a JJSP Appar.atus || elical . .. .
comprt§fe Ay T Rl O R R BE R R il Mg el imraint
has an ﬁn’nd@@ﬂ)is%hﬂ;iomfmroﬂleOﬁ/hhTammﬂm'(tﬂ' fa‘lctoA(fé}qf @BlgasPol tol 180 dompared to the
.ur e of 370 ddl es rotated
reerengy G0 R0 o PR A0 ot A e 0B im0y t | on
i ncl(adde Sthlag cysthiline acﬁzae tngnedlentﬁg pexglivent leasnd firdt batkteof milled
c Stalplgeaarc 1veclguteclhmﬁtl conposition contains a capsul e shell,
g4 rrrer, SeXel pient, diluent, disintegrating agent,
I u b i(h)c amty,stahmzmg the a@tiveangretadd Itct proahab aﬂgﬁm sed@sidaich effcrystalline
active n%ra(shﬁlr]et eﬂrlraé ﬁ;tlarfgeq:eng]glze? %r r‘rgo %? cr%s a me ac 1tve ?nn elghel 9 w, the
Fo r (¢yhe bleudipo sal ﬁlﬂedsifﬁlst Hatth enithis@id at lehsssomitblamh] of at@dline active
r ;Bll‘ofl les in vitro of "a portion of the single oral
E%Sage unit form conprising about 100 ng of the
act idye iprgneot @it phansacaln&slwbmﬁoéﬁwnrfemr Saei/hlﬁgeﬁﬁﬁt and second batch.

c it on 4.9 |S|n out. 100
]r.%n?%tger ¢ g?urnggh,p Koy ﬁrﬁwﬁ aol%rgcfessdogg%o%gma% rys%%g?en%ctwe %gredlen’s of
suberoylsmln@ @dﬂd&ﬁ’n@m&éoﬁoumnmngmpp@paﬁus I I with a helical

g (N LA ERLAAR e MY o

Watertafoegcm)unat a tenper ature of 370. 5C, and paddl es -
;8: tign 35;1]118'1 6% 3 tabEJSE]ﬁZ ?(;)"Pgmﬁssg Acrys(%ziclﬁ‘lge cy vetmgredlent

carrier . exerp
di | (tent pocﬂhmg thetsh:gnyadb pligin sigaadrystdllivod a@arnﬁngrddldnd end or

any g &%&llboggﬁp 555°ﬁe C{;rlgs ae.‘lg% r;lc&vg?n Pgd‘_’fl ng%fﬂ? %tlboug gd 5% crystallme

active mg'edhartﬂm\dng/mtdn I:iahmsaeslzbcmpthaenltcﬂ;u 60 um. Di ssol ution
r.at e in vitro

&1& faQiber eﬁg éIael’éh cTC s P]ﬁéld%%%lpﬁ)gesguf Prgélﬂ(:l%rr%prgstaltmeg r?.ctlve ingredient
of suberylanidias tiydeckambcazid) ICdStgpﬁSﬁlgtthEESt@E eps and conditions in

BB o2 RO TEent S b SRR HE G608, chgpol ama 60-1%

mgred

' watertgﬂﬁkﬂes:{e@ﬂ»&bmtg/smaja Accessories L.L.C., I\/anw l1e, NI)

f 2 00/ I y . i
negyg hegttmog thei v }n\é\?ﬁﬁlés O?sse@gg@%g@ésu 1azflg &dl ghe crystalline active
ingredientt at ed at 100 rpm Far the pur pose of this
i nventi Ut % Vo
eac Cr}pa rogl’m e con enfs in te]:ﬁ%)g I ur e \{/elssaep tg(sggleﬁ%lurge }hg goé}ltlon
di f {d)actddiny c&ﬁ&aﬂl}t@@b’m(elﬂi‘ﬁhéﬂi 606¢ contents of step (c)

Sy fiadh s eETD TR e AR e bk g

thrGMgha@hma&ebmheﬂnmu&pm@t@d&mb&mnamanHE$amwemgaﬂdm
particle size distribution is collected using a focal
l ength | ens of 850 or 1750-nn 25 with targeted
obscuration range of 5-20% A friunbofer optica

nodel is utilized to deconvolute the sanple
scattering patterns to yiel dathe resultant particle
size distributions. - For the purpose of this

i nvention, % volunme of active ingredient is neasured
by retrieving the particle content (it, active
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i ngredient, wherein the entire active ingredient has
an in vitro dissolution profile characterized by: at

| east 15 45% but | ess than or equal to 75% of the
entire active ingredient is dissolved at 15 m nutes,
at least 75%of the entire active ingredient is

di ssolved in 60 m nutes, wherein the active
ingredient is crystall|ne suber oyl ani | i de hydroxani c

adi aotharerdtedinget, dierozia progidedmpreesusf PHIdpFipg e phagpaceutical composition
comprgﬁlg Elﬁfefbé/laﬂﬁzdy gy(ﬁ]&xaﬁﬁka{cﬁf:ats%ﬁ 'aéka Elgﬁi@ﬁhts Wﬁérelg ﬂQ, en@re‘lictlve ingredient

has anzrowtr@d:asqhmn m@leawm%md@ntmcm @20 o atdﬁfé;t St03 0@2@1@8&(1 to the
referenqgglgs% 1og§r0ﬁi7tQ;h ﬁ%@ﬁé 1 %Hf‘ﬂﬂx‘i’élﬁﬁqﬂé steps ke invention
sin capsu conprising about 100 ng
subé@oy@aﬁﬁhvﬁ&ﬂﬂ?ﬁwwwéﬁ$@%@E%ﬁi%ﬁ“ﬂﬂﬁﬁaﬁﬁaceut|caIIy
acc fbt apﬂe&d@%ﬂd & TeaQX\QS el M@&%teﬁﬁw%@ﬁ@%ﬁr&ﬁem and

|ngred|ent erein the entire active 1 ngredient :
an i@ virofering ssid phanmjaerytipal ernpasitigh frpm gh I%drcblrauﬁthys
%8‘&161( eEbSdﬁ'fen Ehe{&?ﬁltovégd ?I ﬁoée@@of%gﬂﬂl E%gysgaﬁmte I§l§36roylamhde

reference disso utlon profi | hown in Figure
hydroxamisragidreompdsingthé siep ?frPgYS@éiiZéms‘ﬂPeSOY&ﬂ&]@F hydrpxfepic acid from methanol and
water oiléﬁl%so? %@@étl?ﬂ HendydLaxai, dr@:%’lﬂmﬁen& sHP@kRGt eri zed by

ray diffraction 25pa tern including

c hamaibtranibodimenip thelegs provigedn crgstelineppmpositiog cqmpwwuberoylamhde
hydroxg[l%l(}%t:li((i%é afl acélge in! edl%ﬁt ngergig aQou“Ei @@T ﬁ%gf t%%é(:él@@ﬂg%@@i%ﬁt%an in vitro
dissolufipn HOﬁl@Mltlv@rSH@lmésdfaﬁ@h&ﬂ)tQﬁ at 1?%‘;/@1#) it @!hcompé’(?fi @é@e geference dissolution
oS00 ARG Loty PRy i
and cha@qt@gﬁcébsr & Jéaandlﬁa tigpchetiere inchding gharagterigtic peaks aj8.0, 9.4, 17.5,19.4,
20,0, 24fb9§£9'mt 25 YHe roeq %e&m BBlihd d B LY 13 DAL R 0 BSees 20,

vitfo dissolttion profi characteri zed by

ma @w@aa@ctdh@*s &l prexddegita pharmeraiticd SomIBBLIgH ey @rad gcblmmé@twn
T
an actigaihgredigit ahiteindle %W@h?@)@aﬁla@l"a angeedisngvidhraFticds daeilgse ghap gbout 105

f to [

mlcrongg éaégft 2%’ SS% 61?1& 81% Z’ 9«'%91%;@5% %ﬁge’ ﬁl%‘éhl&g Wil p%l%@%%ﬁ& &Bfeslﬁdncabout 105
mEKmQEa@ﬂﬁé%l@%degrees 28, and | acking a peak at '

]'I?i a%eclvﬂd Qsp@{f C{hgng 1s rgwﬁdegi a%%@émgﬁ composition for oral a&h&stratlon

i-nvention- a des a single oral dosage unit
<mnmnﬁn$ﬂﬁ@@ﬁbmhéﬂngﬂabmuvwﬁgw rharmacestically a@omatBGsaligr Bfdrate thereof as
Beft HAE ki HeroRiRNAETRESHE LrRRL bitail
- acm?qu%g %L%géljg 3%6 mgﬁﬁgéatee t ﬁer e oftmas an Jﬁ% ity
factor (29 @616[@7190_ o¢1IPRLad3p @%ﬁ@@SWSSd@t@WOﬁlﬂgﬂ@ml@hP reference dissolution
R@ﬂfp«fo ARSAGR: Wihlrof 1T WGRAR! d15700G 15 minut
pnﬁﬂe@%@&ﬁéﬂ%@w&ﬁ&&? e/5%$?g% |ngré%|ent/has an invitro minutes,
67.7% ati28 swhuies, 6515% b3 gt §2-650 & idprininntgst apdf et at q0PPRutefand wherein
the % \%Iunle%?%twé %g}e%e%@%ltﬁ EﬂHQE Qge liégé tﬁzﬂl%b&ﬁ figs ﬁf&?&s is about 45-85% and the
ssol uti on own I n gure 1. In
% volumnbb@htlnemgredlem@vﬁhpamkr Bzegiys thaw @b@hl%rrmﬁﬁon@s ezt 25-15%.
])(vi&)j harfihodufidF Lonfsiith AURrHQATBNShich i
to t &g(%}%%%§5 I ssol %tlonip Oiggjomn |ﬁ Flgufe e
obtainalle by theomwe@mﬁdd] hreniing abhet 68t vf@ ﬁrﬁ@rﬂéhi plegaystlline active ingredient
having G h—&% dl@ﬁz l?e%g %11 %Hult k! gml'a]%f&j{i%ﬁm | 5026 .48 batch of crystalline
aracteri ze by an X-ray raction pattern
active ingrediert bagnohmeaaaagiclestidee! plaak 5002350 g an@(b)afencgppulgtmg a portion of the
4y 2 neSohadBe e Bopdifs €8S 20,
blended;%%éﬂl%%%"%@e lﬁéﬁcgg’fﬁ%?r e e g S5 58 degr ees
20. The present invention also provides a
crystalline conposition conprising suberoylanilide
hydroxam c acid or a pharmaceutically acceptable salt
or hydrate thereof as an acty,ve ingredient, wherein
about 100 ng of the active ingredient has an in vitro
di ssolution profile with a simlarity factor (f2) of
at Iegst_SO to 100 coppareq tg_the rgfgfence
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I n o--enbodi nent, the % vol une of active ingredient
for particle sizes fromabout 20 to 25 mcrons to
about 35 to 40 microns increases, peaks at about 35
to 40 mcrons, and decreases after the 10 peak. In
one enbodi ment, the % volume of active ingredient
Wth particle size at about 20 to 25 mcrons is in
t e foamigespot, tadoisrovided 9ptasess bbprodugingya phpretapdydicalomposition
s £ () blendin
compn\allgx% éogfa{ﬂgiﬁ% rﬁ’%@%} aggflqsgtalll\ﬁétfvg gﬁ%g%hg l:%?p:ﬂs gt steps 0 (a) blending
about @é"ébbﬂjﬁmﬂl%chlt)ﬁ crystelisndetivd mwﬂlentthh@na@ mﬁmauﬂwéerseﬁuﬁbss than about
l”o ?h \éﬁ articl f
60 i L SUBIOTY 0% AR D B S e fan picle sice o
about 1@@125 0 pinnargl (pameipsuhiEng agrobioui mtblendftﬂecrﬁta}flgle aftivieegradigent to produce
hydroxam ¢ acid is SAHA Fornml and :
thepha gcr%gtg%ie%?g O%Jg%y an X-ray diffraction pattern
substantl ally simlar to that set forth in Figure 7A
BRIEFE BIRPEE TRt pr £hSE@l | 1 ne suber oyl anf fi de
Mtenzed by an X-ray
FIGi I f r aGigiron satsttey dissohiibmiptiofily of RAHACT@e ihs réferepre aipsuladot

2000 cuhe htoqrt b Bl cfPeooftiod el o sasin, e

char actxepieasd by an X-ray diffraction pattern

FIGe) kR SRR LN GHI 1A oG eyt R gbioo i
43. 3 d®WlaewsaD) priar toersampbtei. Mw dissatips paifild we measured based on
suber o%l f}gwa’%a esRydroxam c acid is characterized by

an X-ray ction pattern including characteristic
Flehks Kagud3 @];lov@ tHg pattitldsizeldistibutip® othe oapsilde coptenof pharmaceutical

2:1. fg_%ﬁ%?ea 8%5’5@‘ 3 gﬂggg glﬁagseégta 3190+ ﬁségiﬁggf&ﬁ%ﬁ@ediem

enbodimandlegxsplaiwl ne suber oyl ani li de hydroxam c

GELS | BB S BB L B B

19. 4, Zc@tc@@s;@mr@)enﬁ@mat@émgl) 25 0, 28.0 degrees 20

|
T L
char acivemntigre df'Hgyrapshles bentdm gfoudl 00\ of active ingredient SAHA and
2006/ %é%%gtPCT/ US2006/ 018737 at | east one peak at

about 10.0-10.2, 13.4-14.0, 15.0-15. 2,
FIGQ. 76 54Figyre 8 Ghoivs2i(: @ssommoﬂp@ﬂlesow A?Izb&@es (blended SAHA crystals)

degr edd Dty ARy 1hE Bagufitn B ROR e iRl oo sbout 100 mg of

furt heésAldharacteri zed by a Differential Scanni ng

G L RS AR GG ALPALS
FIG Srer HISE: 6 shawstthaxdimnhution profileo predibted hipthd icoramiticr mddel (curve) and the
t al ]
col T B bl BELRHCR Bl gleg%ﬁﬁmg@s;a@t traﬁ@ zglajq%ms} for the
90, p. rﬂﬁrcgﬁfe @mp&ti@fge‘t)smsée@éi&@pimnn In a
ticyl al g . L l.j . .
PG her Sty PRGN B B Al B el opgrasi apignd wi APt
is ch%éé@reiuffez@xﬂcwulademiﬁegty diffraction pattern

Fld‘l ;’l%l u Cﬂi%'g 4?61%?97?&% Jgﬁ%flt &t ﬁ%@%}ﬁlﬁ%}n f%gtg‘g&ng %n %%? S%SHEA dissolution in

24. 2, @psuB;s ndbe Bom A snddg, csntalzslgﬁﬂ‘ue@tﬁel@dz@l 2§%and 70% unmilled
nonar outi cal Conpositions The active

i ngredi ent can be incorporated i nto pharnmaceutica
conpositions suitable for oral adm nistration. The
active ingredient nmay optionally be incorporated with
a pharmaceutically acceptable carrier or excipient In
one enbodi nent, the pharmaceutically accetaptabl e
carrier lain solid particle 15 faym M inert

exci pient that is commonly used as a carrier or

di luent may be used in the fornulations of the
present invention, such as for exanple, a gum a



13

23

30

35

suspen3|ons emul si ons. or oils.  Exanples of

non- aqueous sol vents .are propylene "gl ycol ; o B

pol yet hyl ene gl ycol, and injectable organic esters :
ethyl oleate.: Exanples.of oils are

WO%@?Heﬁi?um aniinal ;‘.vegetabl e, or syntheti CI’%?’?EZG%ORTH :

for exanple, peanut oil, soybean oil, mneral oi

olive oil, sunflower oiI and fish-Iiver oil. "

Suspgpﬁugns can al so lnclude the foll owi ng:

rc. B PRRSALF p  VSRN RE AG t cr

sol vesutert. ‘anti bacterial agents such as be-nzyl

116. £, CORlre 95 oIk o RRITRA 7c@'§¥zb@?§ﬁﬂﬁ’t&§:%f§;&@&l@§edwm (Azénfmm

ascorBIe Mg oF "¥odi um bl sn el ati ng agents
such¢@bmeﬂhVMEn@8$ﬁﬁwﬁ§ﬂetraacet|c acid (EDTA) In

FIG. @' di th&@ <3 Lildes AR YRS Exlz@mmwnfoﬁapaﬁacoﬁ ot CO666001.

bi nder's

G- e téh%&éée%gf@é%ﬁ?%&s%ﬁw e ntefnﬂ?}?%%@g&m
h
| Si ﬁlgé!g ﬂg@f\gﬁ’é A {ugf r(eogccatrgnse?ls osgagpoﬁz}w?g f\dnnmstraman of a

st argigle ahl 'mﬁaﬁswdsmelméMOmelhmé-ﬁﬁmbcar mel | ose
¥IG. f{odi e% QRS e IR QS aiHR: oS RetisLi S8 MR adiministration of

O o S e bt

* protease
|nh|b|tors surfactants (e g., sodiumlauryl
: f ¢ HIE INNERATONCcer s, sol ubilizing agents

Tlé qm%l p “‘ e alﬂv 3(%9}% I con l('jl o%ng&g& a%‘%@g%}gﬁ%?@%venw
dxspeman(xeedga, coaag&soambmteaeh agd anfHerigalAepms 4910814 2pdaheorpinp dslaxipg agents,

and the like, dBYDRER1Y B un’émmntﬂm&eﬁ&l Gvﬁxcgwommﬁﬂm&w feittied |
' cel | ul ose, hyroxyP t-hyl %E Iulose) 115005|t%3m%1ﬂmd
dissolutio Fiey of 425 e ARpEHD ASE16 B oP AN ST GR o

1n&mnmﬁhﬁ&&eﬁumﬁﬁmﬂmnm&ﬂmHMMMMB uﬂsmgaﬂgamuﬂmﬂnﬁmumemmnnﬂmﬁdd

i S e R MR Lt 48550 s

alsobe usle (Fhe mpd of sychmetiiayhd sgshts @ym@amcaar a«ﬁrgeafblswssrrﬁ gl known in

the art. Eﬂreggﬁgg z}ﬁ?t%%t(v@ntﬂmai 1R a’dR 85RER incolafiiEi with|i0lo@le ingredient, use

ricants (e. g , steatic acid rraagso sLum

thereof in &e@ama@s@mm oty §“§P GFEEPIATY ahiiF EARIOLS g also be incorporated

'Imgﬂmcém&ﬁﬁﬁﬁn now ai ds (e.g., .colloidal -silicon dioxide),

astt. .,ZQ%%%FO“ ett% “Prélt%'?%%ﬁﬁéwl Bl B’r%yl

cmmpmumaefhubmsewn&ﬁmmﬂmmmmﬁﬁﬁauyﬂmﬁxmﬁﬁmuﬂnvqmﬂmﬂmmPﬂﬁﬂaﬂsﬂgﬂﬂﬂn

uation (e.g., poloacanen or pol oxanines), coating and film -

o4 %orntng agents (e.g., ethyl cellul ose, acrylates,
polynethac yl at eg) and/jnmadj vant s. - In one

5@%% 1508 Ive¥iingregdpent i s d wit
carFl ers at V\Ag{m’pro2 ct the corrpo&ﬁ%u agallgnst rapid

elimnation fromthe body, such as a controll ed
rel ease formulation, including inphtants and

R, refers t41h6 SRS ap&mpatnedl@&tea\ﬁ%aeh Sﬁébgﬂﬁ(ﬂ £BH mﬁm&a tzt fers to the
bi oconpati bl e yners can be use

percent of comp P é”S\WIY‘FWP S pointfp If%h%%r"’t“ﬂé% “fﬁ%f%t‘\? PBTeg of time

_pmmsmmﬁ@WﬂmdMNﬂmﬂmﬂhvdm&yﬂmﬁﬁgﬂﬁ&ﬁﬁsamﬁ&%ﬂNMmﬂ&Kﬁmﬂmﬂtmmb

dissol hods for preparation of such fornulations will be

”“”nw%ﬁ%ﬁrent to those skilled in the art- The materials
Foathe phuposeloé thixitrantied dismimion cital o yrofiles im vitkepef the entire active

Hgmdmmgﬁspgn3|oﬁ% %@ H é?ﬁgﬂllposo#%%&§g§%g$ed tob?ﬁ§g§%%gm
cells with nonocl onal antipodies to viral antigens)
can al so be used as pharmaceutically acceptabl e
carriers. These can be prepared accordi ng to nethods
5 known to those skilled in the art, for exanple, as
described in U S. Patent No. 4,522,811. The A
preparation of pharmaceutical conpositions that
contain an active conponent is well understood in the
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capsul e density, which is inpacted by the tanping pin

type and capsule fill weight Therefore, in yet

anot her enbodi nent, the present invention provides a

process of produ0|ng a 10 pharmaceutical - conposition

conpri sing suberoyl anilide hydroxamc acid or a-
wolmsnpseut i cal |y acceptabl e salt or hydrat e ptirarsembiosrs7

as.an active ingredient, wherein the entire active

i ngredi ent of t he pharnaceuti cal conp05|t|on has an

n |tro dj s Iut| f|| th r|t fact
“xmﬂmﬁﬁf¥ d gwlgﬁgygw onpa?%g"iéi éﬂfé e ofles in

vitro is robag sl hytusmgta UEB Dissalutivhd\pparates Emg:b R belmal sm&trﬁﬂn@tﬂgabtﬁmessones

LLC. ﬂsn%gl%hﬁiél véga%l%r eg)%e'ir"]\kvgé“ en ng at B@Q?f‘te%&emtm of

37+0.5°G and paddlesabiatef at @ﬂmaﬂq entl,re cakpompesition inglyges the entire
RishdIOBardids ¢ B,

wmm%‘a‘ e%l“gat Py 13 V\D2006/127319%@168200610187

diluent, anema ubgant. bider o Appsddiipnah Bﬁ%lﬁﬁ?é’hﬁf@ﬁtﬁuﬂc&l

Composition %ﬁgﬁkﬁﬂt ﬁé@ﬁhﬁfeﬁﬁhﬁkaﬁW&Mgr ed|t ent

r crude a Lve 11 rom an.,o anl c .0 n I -

B i S venP g et on U o ARG A Pp o | YR of o sogle
oral dossgertaicionectmpritihgatengo0ing of dienetive mgtedign® isoneamwedbyobirieving a

comr 15 B T, o BT e e e

using a (SP Risshibxtion Applmms Hemétmacair@nter (Qtnhty Al enesfoe@rﬁipﬁs Manville,
NI in 900RAUSs s PRk EERORrica) bR mﬂsvc Qind

conpri ses about 40- Qéeéethanol and 60 Wbmater
paddles rgfied 198 anmirelfthe siggle gref dgsagonis pmspgiaes i carfe, excipien,
dlluent, BHGaRAnE aédnﬂ S:bAcaR bintiaivr ey ddidodal ageﬂaéscﬁwat ik Phdﬁﬁaceutzcal

act:ve un ent I n ¥$algergﬁwgﬂﬁggrocess the -

Dm&immmn@guﬂpnﬁﬁ31@a@wndﬂ%hmylﬁﬁnmﬁfﬂmmmﬁwmuyahanof&m '

HS%%%@%%%%H%F% actlgt{g/% |ngre ?‘%ﬁﬂtﬁﬂﬂe B. In one

embodmwtyg isahesurad by usinga HSP DjssoltigyrArprens L pdh pthemlcsg:kat(@ahw Lab
Aocessmte‘é @;Lc Wﬂm@ma £0% %k (TOE ARG daVRordA8 ReloR) it a

i S er in S|ze than the mlled or wet-mlled
““@“mE$9§?@P§ PP bl ending at |east the
Hok th8 pulpai @hﬁxwlli\ﬁnﬁlh, iuﬂ&ﬁé siteliistritat @i Whinetut edch particle size) is

LS S A5 A R oB EEAS AR, G

ammgﬂmmh&3ﬂﬁmﬁmmukmMmmmmuwﬁmnﬁm@ﬁ@@tﬂbﬂdmmﬂﬂﬂw%kﬁMMW%@mwmm

I V
orve St S LA 0 P T o
with targﬁaact ehscupption rapeg of +30fe 4 s ohlized do desgpyolute the

sammple s&&,ﬁﬂ g ﬂtﬁtﬁetumpalaaubzéa&xmml n anot her

mhodi ment"tThe first batch of. crystal Ilne active

Ifqﬁgteempawfﬁagmaﬂwaﬁ’ j of ptive ‘ztrfem°ﬁ5gth° o
parﬂcle &ﬂautxeﬁ%ﬁei@%eﬁmdmﬁﬁsﬁ@t@hﬁﬁ,mﬁmbﬂbﬁﬁmm ,
mwmmgﬁwgg% o G6ion (B ot O PR Pk B el Bffen,

ﬂMﬁhnwmQﬂm¥WﬂW@wIﬂﬁndiﬁmﬁmmﬁﬁemahﬂmmgﬂmmg%’

volume o?%%! ﬁi#gﬁteg'gé;) 3 ]piuﬁﬁ g?gﬁ%wgﬂuﬁws ar e | ess

VomnﬂhvﬁﬁwwhﬁﬁﬁﬁwBebmﬁ pisgartisle ettt ep (d) is :
me Eéﬂ'*‘%ﬂt’ WfePRERRTH éuntengofan Reint Rfrsth itdaaom@@dmed amount,
stalline active |§gred| I.Ln one e é;@nt a&bmn
PUBGRe Oh SR Frme Smstion feLses: fiependina oty
sample ommmm@tmmmghﬂmommw(m Rl sliodiment, all peaks
second batch of crystalline active ingredient has a
mean particle size of about 100- 250 pun. In another
enbodi nent, the first batch of crystalline ingredient
has a nmean particle size in the range of about 25 to
45 gm and the second batch of crystalline active
i ngredi ent has a nean particle size in the range of
about 130 to 180 pm In one enbodi nent, the
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recrystallized active ingredient with about 60-5%
crystalline active ingredient having nean particle
size |l ess than about 60 gm -The invention al so
provides a process of producing crystalline active
ngredi ent. of suberoyl anilide hydraxam c ag
WO?&’B‘%’&? 12 ng the steps of: 30(a) providing cryglpg I()?I?]lgﬁ?
active ingredient to a m xture of 40-99% et hanol and

60- 1% water to foam a shiny; (b)
in X-ray mﬁﬁbﬁlﬁr&mhﬂﬂ@%ya 3 Begaei, abiyp 5H). 243095 % X3yl diffiction pattern or
stalljne elnq1r q)ler i? ollngthe slurry
Peaks“”ﬂl"b éﬁ‘ﬁ I3 ve'ingredient and

(d) bI end| ng about 40-95% of recrystallized active

- lssotput%p% 60-5%crystal line 35active
n particle size |less than about

' Tﬁ@r@mt invbiEiog Mﬂmesm@ézm@%mnm sul
hydroxamﬂ: 12 a@&eﬁ@b@ ko Wr §Pdacd ﬁﬁfc@ﬁﬁ $f adtifve ingredient, wherein
ucl g

recr stal I1zed active |
et o S S s PSS L 10 e, g 56%
dissolved ﬁ@@%ﬂﬁ@é&, £ TAOT% Assddved abd0aminties R ofto. Gomeeinbodigert, ke entire

eSS S A L PO SR A v

at 30 mmm;:hnwaB-eB%tdnscﬁmdm 4b reinutey iy vitkeb Jin mthemnibIOdlmgntt theentire active

! S
mgxedlentﬁgglﬁ %%?%e@f | Wﬁo@i éﬁ# %‘&s@ﬁ&&% RS CHz-@ﬂ%edg!st f.lbed at15
minutes, S3478%\wiissolwed|at 2miniutgs, 66-86% dissatvad|at %‘Hﬂ@ﬂ@% F3 8 %deﬁﬂ)s été%

minutes 2 :-97 shided 4 66 hﬁzﬁ&s 1 V8rsS [T bheentRdiRRhtOle Sitfe dcfve ingredient of

ook nmgmt{qgcﬁz\sr st al |zed ac ive In%‘@%q‘ﬁ%if’lﬁ?aéhﬂ one . ¢

75% dissolVadl atW0n@hutes) 6D-5386 &bsaub@asoamiﬁs mwﬁ@mm 6 inidures,and 80-

s, sy g PO i P Bl i 90 oL i S oABRR 5% of

the entire Scting mgrudlelxtﬁn‘dmﬂ@uiat 95 ihinstehanlohst 278 ofihe m @umedmnhxs

'dissolvedgxgﬁggg%d' ment, after the wet-mlling step, at |east

or in anot her enbodi ment 95% of the

In@ngtbqraiﬁbcdawhﬂ m@ﬁw% hamaceytigghiompeitionspyprising
subcmy!axélgctﬁgxgﬁxl& R ROEr 2R Butidally SRS EBID AL |ol’fﬁ3ﬂﬁ'&te thire4¥ afgn active

iontey I&ég;s about ~a 10- 2‘3? seed_be In%%gstlcuﬁ%r

.dlssoluumi iStoﬁ!B smsﬁ H’@ﬂﬂ!aﬂ@rﬁaor $ﬁ233t§f atieast 50 @D eageiredyo the sefdrange disselution

ot i ey e pvediond 2 ol M s b el p WO 1

meembodi@bnﬂﬂllrd&&doimmm;ncmerﬁﬁm@m&m%mﬂml 3 hours. In a

S MeS MashdNent) 8B hitRRE
I“tl%ﬁ mf’?gggéﬂ 65C for about 1-3 hours.

mgredwntis)qrysts@m WM&MW aeé) I apagicriapsmkodint, %Bﬂmﬂ’gﬂc
hbragterized b Ql&'@ dlf&h:fhon

iﬁ?”my‘%ﬁgiwemmwﬁm@w R

dmxamﬁ:&ﬁild i Batdéterizes by yrmmhmn@mam ﬂmgw&mmﬁtensuc 9.0,9.4,

by I 9 #gse gﬁxﬁ t ur vv| t hi nhghspem fied ppeia}csoaé

175, 1940%%?‘?@% g3 ﬁ’g %gkﬁ he tenperature for a ]
hm?eelfél:odﬂnqne SABA Bfrm{l B@W@Mwm pattesp including

chamcteﬁ% bt B8 ngr B en,tfvgewsi ?ﬁo%obbﬂ!%g,gzs’@% U%&‘Hs‘&esges 2.

Wwet=m'I'"ed” Cryst al

Tn one emhslinme crm'gﬁml wbmoylahhde Hydropamid ade i cbgrmm%by ag Sriey &iffraction

dﬁ&ﬂs}&% 9:?*19.5"‘@*4 %b'ﬁd) 4./ 94.8) dsioNgR 0, 43.3
aCtI e I ngre en

can [ cen ront a port on Of

| '&egrees 29 43 lagking Weﬂl%i‘b‘i’?“&ﬂzé'fﬁé’(dé&“ﬁﬂz Jo e eRizpdiet. grystallin

suberoylahilids HYBloxdthib h&dlisChitadediztd WYQmACtly MErhdBoh flie@V thchaiag chﬁacmnstlc
separately prepared accordé ng to steps a) and b).

Therefore, the wet-mlled crystalline active

i ngredi ent may be produced in the sane or different
solvent or mxture as conpared to the crystallization
conditions of the tet-tystallized active ingredient.
30 The blending ratio may be determ ned by conputer
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thereof to forma seed slurry; (vi)
wet-mlling the slurry to achieve wet-m || ed
crystalline active ingredient |In another enbodi nent,
step (i) is prepared by the steps of (v) thy-mlling
crystalline active ingredient; (vi) adding the
wo9baériiskd ed crystalline active ingredi ent t&CEAS2006/018737
organi c solvent, water or mxture thereof to forma
seed slurry. In a further enbodi nent after step (vi),

peaks at 3?6# R,gfrtsgg?v\g{) §.93 0l 3%, 848259/ 28 AR|/4s/20 End 1RSI A d3.4-14.0

'miled’ crystallrne active ingre
and 22.7623,Qofegtbes 20t Bpong pbodirpers RAHASGH fihonp AT Py g tck o
at least 0%8 g&% ppsl' 89l Rﬂhtﬁi 15588.0( ﬁ)o-lﬁ gb:t-w meolmo.ama-m 3,22.0--

ence of hydroxyl amine. | n angther embodi ren
2.2, 747128 0036 0SB G000 SR BT AP BO RO e B § A Form

' js furtheS iR ct@ked 88 Diffetentidl Scaming r:yabemqrmsa} themogram hmrm:g mmle

f et hanol t
e R Fr b R e s
embodiridit, e m@mhﬁam&oymmm@cmdmdmmmﬁpmmwﬁf 0 A b=
b), the sl
w9k b R SRR RS ) e
mmm@mmwm ES Form

is feaksup kit 8.8, 9.3, 11.0,
and W ancfg%rer efTbOd' megé%z’laﬁt e&‘f%é'sﬁseﬁ

124, 17601%:1?8,23%2%%83 84 28-& 24P
nﬁﬁﬂﬁmbﬁhﬁms&ﬁﬁy&ﬂﬂﬁﬂb$hﬂﬂﬁvgﬂbmhﬁgﬁwxi,L .

ﬁrmg iily ICA
et P TS e

. ieﬁmﬁhnmbﬂnpaﬂﬁah@edbb#msﬂnhvmgdﬁﬁbﬁ$®@? ghppragtyripest by: at least
d0Cn 1o Dol ey Hﬁm&, kedist 75%
45%bm3 S ihea ot g odrnent §£%f I s pé?%%?ﬁg%&as cqo||at
of the mmmnmcEwtm@veé r«h@@ﬁ“&?“ﬁ‘%}' ftﬁ&%"—ﬁ“ﬁﬁ‘?{%‘m

. suberoy Bl E?oxL}QiU (,Sid and characterized ﬁm ﬁpra@micﬁbmmah l’mnhn:lﬂk Sharacteristic

provi des process of producin ecryst al
peaks P AT £9-620 5,00 31281 Pl R I Ber e oo ol Pa-140
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us

wat er- | The 25 percenfage of_ or
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rstallization with Organic Solvents 1n one
particul ar enbodi nent, the crystalline active
ingredient or recrystallized active ingredient i's
crystallized froman organic solvent or a m xture of
wat er and an organi c solvent The organic s
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or fertic hj?cﬁﬂﬂtﬂelsmd elch pzzeric basgs zg isppropylamin Taping, tapethylamin e, 2-ethylamino ethanol,
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histidine, uorrf ri 3%1
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oot £ 6ggPTSH PHTERA A RO s CTRRARIHE Hygiates of SAHA.
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protic solvents include, but are not limted to
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2,2,2-trifluoroethanol, ethylene glycol, 1-propanol,
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Exanpl es of allcylating agents include, but are not
limted to, bischloroethylam nes (nitrogen nustards,
e.g., chloranbucil, cycl ophospham de, ifosfamn de,
mechl oret hanai ne, nel phal an, uracil nustard),

aziridines (e.g., thiotepa), alkyl ali cone sul fon 6&}013%7
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5Ant i androgens are used primarily for the treatnent
of prostate cancer, which is hornone dependent. They
are used to decrease | evels of testosterone, and
thereby inhibit growh of the tunor. Hornonal

treatment of breast cancer involves reduci pgribRoeso18737
WO%"%V@ITr{gf oest rogen- dependent activation of oestrogen

receptors in neoplastic breast cells. Anti-oestrogens
act by bindin

om0, 0SS 0, ESEPT 18 B0 5 ST 0
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I'S used in the treat ment of ,m,dggﬁﬁ&% teas
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pharmacatiabcontpositm of dgrieeticris st S0, é;“WﬁF%mmﬂnﬁmngi
conbi nati on wi th chenot her apy and/or radlotherapy
Exanpl es of biol ogic agents include i nmunonodul ati ng
proteins such as cytoki nes, nonocl onal antibodies
agai nst tunor. antigens, tunor suppressor 0 genes, and
cancer vacci nes. Cytokines possess profound
i mmunonodul atory activity. Sone cytokines such as



RI TU CAN i s used as single agent for the treatnent of
patients with rel apsed or refractory Fow grade or
follicular, 020+, B cell non-Hodgkin's |ynphona.
M MOTARG(r) (gentuzumab ozogam ci n) and CAMPATH(r)
(al entuzumab) are further exanples of nonocl onal
W@%&, dises agai nst tunor antigens that may perisesben18737
unor suppressor genes are genes that function to
inhibit the cell .growth and division cycles, thus
preventing the develo ment of neoplasra
35% by weigkbmicsepFRERs Tt e BY gt e peflons ﬁ%’@fr"’é" %“?é“’&‘“’s'
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i bitary srﬁggﬂkos el o‘mngthe cell cycle
compriseg pROBGITF O 8% P % hi gher rate of
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a cy opI asmc inhibitory protein. NF-1
sodinm, dbgutilies of SREROTIUFLIMATAS: resome and pheochrom)cytomas of

. IﬁBx?ee?xﬁ:Bdﬁanﬁ,tﬁé/ Ao
formuiaa nugl ear, gr%ﬂ-c@g h,aI | Invo'avsgﬁid&% [Bﬁ%xﬂrgrs‘ﬁm&sohdoml

€ nervous s

formulati@&qﬁcﬂmfe%r ekdd @i ab&we@tmmmsagumsﬂaaapm lﬁr:e{ ﬁgtabre Jiguid

a or |n|b|to Shelehbodine of the présent
“alf"mPE'F F asOi%one adder Gucle smal | Celth

inventiod, ungoxmwmm mmumge# capuisg T gsgerdance, Wit this e

egg-&l,-.ﬁ | domiindiabhn@ Belatictapaai mm&ﬁﬂamtheach\remgredmnt :
-compoméoﬁ%qtﬁe %tt&?lon And/ or ?ﬁactr on of p53 is found

andﬂlemq#camm‘f&éﬂ%hges of cancers. WII is involved in
SOtk BRrierd/siiRsts ﬁf:luuél nteirchive jifitedBREARM, wstircivislgy cem starch,
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t.unor , suppressi ng functions. ZOCancer vaccines are a
talc, or th‘E’i’F&ggents that induce the body's specifi c
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sulfate), pgrigeplion; cancélrm1 g |$| onafltﬁerapr es for %
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increasingREERH(ERe SATBOTReT SHLPIERY ar e Cs-
based on the inhibition of ttunor vascul ari zati on
(angi ogenesis). The aimof this concept is to cut off
the tunor note nutrition and oxygen supply provided
by a newy built tunor vascular system, In addition,
cancer therapy is also being attenpted by the
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The invention is illustrated in the exanples in the
Experinental Details Section which follow& O This
section is set forth to aid in an understandi ng of
the invention but is not intended to, and shoul d not
be construed to limt in any way the invention as set

- WORMGHRTA% the clai ms which fol |l ow t her eaf t erECT/USZ006/018737
EXPERI MENTAL DETAI LS SECTI ON t 5SEXAMPLE 1 Synt hesi s
of SAHA Form | SAHA Form | can be synthesi zed

SUCTOSE, .r%g;g&;ug e 18 LG orii B QBT bep %éeﬁﬁﬁgmb Shei) saBiEylRY, U@Bﬁénge ﬂavonng),

‘cation and vari ant S reof Synthesis of

preservatigesle-g1 Thiggrosahbsnay] éfoh%wba?ﬁ) |phicaply (g By gfearic acid, magretiom

- stearate, Wby‘e@'%} 1, 565k b dulf&xe)!\h&néiﬁace:ng)c&imdacmmn dioxide),

fl k ] d 3,
plasncswmaa ﬂlem@@pta%?:aﬁawgtﬁx@l Y, SRS (i e PRk Ry proBy! cellose,
al[n@t @tgd pblexaifﬁ&(ﬁr polxchutinve)) codfifglMd dilm formmg

(21 2 s t enperat ure
agents (%E‘h?f% t”%ﬁr’% %ﬁﬂf@(ig ; ’3?‘9"? c%g?'m{agﬁper ature for
Iﬂ&cmoﬂmmt, thehetiveeingrediens ispoapaned] witheagriess (hiat will peotec ik compound -
against repl cgal tgtéﬂttigl%clgas%fcoml@&éleh’é@f&m{aﬁﬁ %ludmg implants and

wat er m Xt ure was

nnmencsnsxﬂﬂtp@dplww s:@m Riedegsadalle, bingpragptiply @WF%‘?‘F used, gyl 2s

o e S g it et
* Mothods 57 prspArsicn St eh PR MR e 5 et el g &2 e ke

can also BelUBblaBb@Ednmeadidllyffth Ahhemgmﬁmend Neas: Bhommaochtiodls, fgc. fipdsomal

; Wl@ﬁgﬁwg?sf?ms al‘l‘"g a par t%%ﬂwwmmm)

can also terosaies phanascedtichliyorcegptabls cangens) v"ébqsh@nhemepwd
known to Jsg&nem u’xg f&%l%%ﬁf eSO 9. Pl 1. hﬁﬁ%shy
ani oth en

I ne on suberic acid). The filtrate"

The prepdratien of when@wcvé PGWB'PM Eqpiain g AcE yeGgUPARInLS Ppil
understodd§in 15 b8 36 eR kR az Giaflulatihi Cor fAblek-Br@ing@ocedsésONRtheli@

therapent settl e bec use the, fi tratl on %W %?Eﬁ%'ﬂg‘gima“"‘e

thh the aaﬁvdiﬁmmtmi @l ahmﬂﬁs&ﬁﬁdnpme actine agints tule enixadywithradditiees customary

fmﬂﬁsl’%t\?%ﬁrf’r% espng’é‘j‘ﬂ Iﬂ%ﬂt tt egx%’qr%trat&&% megbods into

suitzble fomu fovadhinistraions duch dsurhingd, mmw bd ereseftwai#@ capsales, agueous,

dmohcgmﬂgg&%gg?g%gwmmmpl aced in a 721., fl ask

|on|zed'vvater the mxture . h ﬁ’g
- Imone eubpdimentdhaserml cqmpastions wa fagulates, &WF’?‘Q‘?’PB
admmmrﬁﬁ)%lah& Mﬁﬁ' i Forin@6lussll hﬁmﬁ@&&sﬁ@hﬁmdany dzbbmte
ol ubi
3R

has a rrug %rglatwglrsg,s Elt% i n. ha ‘E?%ﬁ‘sﬂr& ﬁ%%%edquanuty

" of active ﬁgﬁ@ﬁkmw&& :m/dewa ﬁﬁﬁ@a\ﬁ@ﬁe@ @ aseriatior withtbe required..

e AL S H o S ottt Bgﬁproﬁ@?‘“‘“

dxrectly Wdﬂnt onstbé wrtige cbe;memdsuqsafﬁxe ctive ingrediepisiad thppatticular
effecm& m&%&gé‘.ﬁmﬁﬁﬁmgﬁhﬁgm Bﬁoﬁﬁ&&ﬁﬁg sﬁdﬂaﬁa&ﬁ&bﬁdﬁﬁound for
ven at as

usi ng a Nash purrp t he vacuum saqurce

thcmm(e!l'rﬂf indiadyalsy Fysortam smbedipangs. the conipipsAPput S me, 550 mg,
500 mg, mlnkgsm ﬂf,agsmﬂggi)o alp0250 ;ﬁg&)zumﬁg 166 mgEN10] hﬂg\/los/hig 100 mg, 95 mg,

S0, 5380 3o 4 06 Dok P TP o 3 0B S et

hmeﬁﬁbﬁnﬁitﬁdﬂﬁhmﬁfbﬂthe@ﬂﬁﬁg:ﬂﬁﬁﬁ&abﬁﬂllﬂcmunt of suberic

‘l‘&%- ?F'B%fg%gore the u3| ng 3@”@%@‘8‘“}‘@?""9@0@?"% D%ﬂmm

nstructiots fveadodBisthtion rh opremimdintent, the pb:e‘mawmpalfﬂromeaiﬂon is a single capsule,

thoroughly with additional hot water (a total of

about 6 L). This was repeated to purify the entire

batch. This conpletely rem8ved suberic acid fromthe
product The solid product was conbined in a flask and
stirred with 6L of nx-tbanollwater (1:2), and then
isolated by filtration and air dried on the filter

over the weekend. It was placed in trays and dried in
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0

ests 10 30% sodi um =di oxi de sol ution in nethanol .
The flask was then charged with 2,748.0 g of nethyl
suberanilate, followed by 1.9 L of a 30% sodi um
met hoxi de solution in nmethanol. The m xture was
aIIovvedto stir for 16 hr and 10 m nutes. '

WO Jrately one half of the reacti on ni xPOTASHNE/018737
tzrans erred fromthe reaction flask (flask I) to a 50
L flask (flask 2) fitted wth a mechanical stinca.

" wherein i @Mowf of thictitahgedished avaut 800 m@STn ankcbadhodimeni] tégkhag_mg:gr@}:rcal

t he m xtur sstrrredfor l{é_g%%l tot abdie sPHe
compom{lmﬂvquPﬂg’s “]fﬁonm“ﬁ 58, The pH of

the mxture was adJ usted to 12 02 by the addition of

ﬁgsmg@aﬁol ution in

Frarror gar _sofution (the reactig
ﬂlexpreﬂem mventir Brotndm proprse ioh eepducingnd PV ﬁ‘?‘”&&’f“‘“"“ comprising

| ché tife SaltCd &Qﬂra&ah&téofcm an active
subemyl?'ﬁl’ dedh\m;[’ Qﬁm’tg E"&‘H%?Sc. pitation r%ductl; gmgle file with a
ingrediens; whirpintaied A0 menef the AP 6‘?%‘??}’ A 1 oLy & |

' similarityl rdcr& “df 3t 1ERES028 18D Jompated to threferende aumlmmmm:m in Figure 2,

was added, and the pH adjusted by the addition of
COmP“S‘}.‘@G"-"ﬁﬁeP%ﬂf a 30% sodi um net hackl e solution to the

(8 Xt UdrstallizingGi lesast mop:htchn% of @idattivecihgredient; gndt | on) The

actj.on. m xt. ] i@ GloGlef ingRdigd fohproduce said
Q’Sdr tli’ké‘]r’%h é cra acetr%fg%r toI pregr pitate the

prodmysrallﬁieammbﬂad a final pH of 8.98, and Fl ask 2 7

B afterhd: 12 profist, fie cfjsihiine oAt tmbwlh@m

was | SO0 y filtration usj Euc ﬁéq%r“%“‘”’f

(e | temm@rgarwet-nn#egzs'ﬂﬂhwéf‘ Ve RS o ol

of &, the funnel was covered and the
roduc rtral %g o BES! of crystalii
cuu?ﬁ’ﬂz“ig‘g’g“?‘f o uc \/\ggea;rtgﬁryn}\%od an%&gﬁge N

into mvmmmmrmmmhmm;hsnweﬁerwae@ ¢ active

vacuum % and the product was dried to const ant
wei gh

irst drying period was fo
60C ubremgmtm @m&batrgwttrré Qﬁa?ﬁ%‘{)*fﬂ%é‘ ”"“"e

ar gon; cogpasisesl from the vacuum
oven a merg ed. 30 e a
BheerysibnecREDYSIgR Gyt E:é‘ﬁ{‘ é‘\"m? d%gcron§| &hr and.
eomposik@n rﬂflﬁb&n&ﬁe me{)riguﬁrm@edhenmmn ﬁmmmwww
on ¥a | be
(22 of il 30 5y 100 S e TS Bl it prdfic o kikipéto LM TDcan

 accomplb, &% By yinepras fo taradyspiline eampasitign, e gsirpale by fogapsvlation of the

cont aj g‘%m“g@ iﬁ}%&é‘u@hg,gtpa;{o%e ihdigrefaising G aphule

- rati on of SAHA For.m
pwmmwswmmwtbﬁw@c%e thp\pealve Bgflienty "(Pd‘é’%‘hﬁﬁm"b size
: dlsmbuﬁs{rfrgré% ﬂ SiQBhutid 1R "Dhd atiuftof patickObreakhgeagk benifichied by
ani cal s

tirrer, thernocou and
capsuleidepsity, Whigh is impaqted %M%P’Régxgﬁde%“‘%%a{&%ﬁhe cr ude
Silothérd eadbbdimet, t(ﬁpl‘é%l invegtion prwyidesppigesss of producing a

2, 625&% of, de| onr zed yater Oaid b b Qimmu
H1E)
thFFé‘PFFéﬁ‘EfPP"S g to refl ux to g! ve ?ﬂw

acceptabla lsalt deﬁrlmoﬁasas activt mgrew , whsie e g A
hm%erqxgcaq cctyx%m%ﬁe L8 8E b vl disSilidrEproffib ﬁxrﬁlﬁﬁhmfatﬂdf (B at least 50 10

m Xt ure was aIIovved to cooI \Wen .t he

100 compaxtd sp thefreferorso disesition ProfileiseRT i Fuggwe 1 CPNEE i S50 OF
]S@ul d RRtafih! R gmﬁﬁ%waﬁﬁdmﬁhﬁmﬂk was renoved
rom t he earng mant | e e Or use
4B a dbeling gt lepst e 1“6’55’? &ﬂ@m ed“%aed;eu‘ge tub to
qep! tﬂg@due&ggﬂlﬂ;aﬁﬂcaﬁﬁlc&hmsmuﬁmdm\hh@dﬁﬂ@@%el ow
that tenperature for 2 hour The product was
isolated by filtration, andthe filter en ti washed
with 1.5 15 L of cold rrethanol/_vvater (2:1). The
funnel was covered, and the product was partially
dried under vacuumfor 1.75 hr. The product was
renmoved fromthe funnel and placed in 6 glass trays.
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nmet hanol /water (0.45-0.6 L) at 0-10C The wet cake is

vacuum condi tioned until the water content is 5 35%

WO 2006/ 127319PCT(13S20061018737 The vor brost at

crude (264.32 g, 1.) nole) wet cake is conbined with

denat ured et hanol (1308-1599 g) and water z

WO P6/13%r oxyl am ne hydrochl oride (>9 nEqui V?&?[ﬁaﬁﬁ 018737

sodi um r net hoxi de i n net hanol (>9 nEquiv) are added

to the slurry, and the batch is heated to 70-80C- The

IRV %Labgd}?éni &ﬂé %%ﬂ;ﬁ,g a@d ilcRakn Sﬁafbﬁlfﬂoiﬁ:dysh)hz&ionwlf yetive

cool'1 ng The batch i S flltered and csgﬁentand
ingredientriandaactive tevilien! fog) % omamic polyep O EFPPTTPEY B

water. TnSpd L%mglﬁi@sdi«%tﬁa@m&wamﬂiam ethamdoecetonitcils
C under vacuum Ste

isopropaniq dwylaAesiR Peif-- [ IFRHTRG E’E‘%ﬂ'eﬁﬁe grprRig stveptis sthanl, Iy one embodiment, the
mixture &&@m& -ﬁ)gg%\euramomm eﬁrﬁsﬁmﬂrﬂ@ nXtPg 40rgprifes ﬂ_ieorer 40-99%
ethanol % I&%te% Iy H;el_ﬁﬂlﬂ;] @Qs be¥folied Bl BRARTaMEE Sfortid of the

he vorinostat slurry is
blendedefgetaﬂiibhéﬁ@elnmdmntrrean sr ze of25-45 gmwhile

tal rb?ocp{g %g;,gﬁc i EnipoMtidh iSgrodicedy. me%novﬁngméps

he wet . cake |s vva
(é)140@nlhag etrWﬂ(f-mﬂhP aptjve IngERdiqyitp tt eg) atc%' of

Tgﬁr vacuumto a rmX| rrum vvater
contet of 0.2% to yield v 0 fi
 (8Ubs crelizing e “g‘ﬂtﬂﬁ% 2&‘3"""% %ﬂ%gg{tg{}gdl am de
- vowahﬂmwmmmmmm% ryaelline active ingredient;
(Conpound 5 it YhtéH Frystaltine active
(Sb: 5@“’(‘9‘7‘% eé’f“ﬁ“%%ﬁ/ vva%er SO tléosgco(%ﬁ 9-55 L). Under
a m rRgiadiant tndl 5 psr g pressure the slurry is heated
to 65§(r7d§ m% tgﬂ Bnﬁ@ﬁ’jsaﬁfblﬁﬂecﬁﬁstﬁtﬂ&ec&dbamh
ed tran erre |ntQt atch
oot B b 1 FRRIBIE Y EAEL i A il s of s
than aboft3D d#mme%@fm& df’@r@rﬁtﬂhﬁmﬁﬂeﬁﬁ@dﬂ'ﬁhﬁ% 8 Qetepagivis spe more than

coo n three ste n cl
about 139 pyp & 2potherembodipacp B’Sgﬁy‘é”?& tf'5"1%Stjilb&%§%#hour ?;22)“?[83;):1:5;
simofleﬂs'iﬁaﬁ%oﬁﬁ &@sammmmcwsyﬂwmsmmeaarmp

080, 3PE firkt batch of Erystalline
mthem%ef?bé’}‘t %fédi‘%gﬂr an‘gﬁ%r |Itg§qu The wet cake .
-Mvemmmmeamm:mmm(m H‘F@W&gﬁﬁ%yl S’

rkqeff wmipsulaﬁnelaqbomn ofthe
_ mos’%‘m‘t r@m‘e drug subst ance. 25The seed slurry is
blmmwwmmwmmtm ng vorinostat-fine dry cake

ol GtirRed, th3 ¥ YaicH 6 otyseilijne duptbd oL B2 fegnppcticle size of less than

o
et anoI/V\Ater S0 1.0-1. Bdafbo 100-
abouiﬁodf“&ls‘%fre@" g backy ﬂ%%%’ee&%ﬁ%%ry s ﬁgg?gg to i
RB&TmE) thede tatch pBcryntaling ingredienthes2 weam nagiicle gize in the

range °fr°9?‘lt ifro ‘gxﬁh”“é A e R ‘{REHe r Téhjéé’11 e §ﬁ3 ??? pacicle sos

mﬁ;emﬁgeyﬁmlmes(uu&pended in 1:1 (by vol une) EtOH wat er
O%V%n%n Q:grsﬁllﬁla bdtivd ingfitiemt pi'e’phieﬂ)ﬁ-omanglalhganonof active
T rgEs gy gramt

150 i ng/ gram (cryst aI/soI
ingredient or conde Jotivey. hgregqegp W“W@g" g:r %rﬁa_%a:bso&rent and
water. IB% &?éhﬁﬁéﬁ Sbﬁ%mﬁeﬂ@@mmdmmmmme
er I ne

bl ades at bodiment, the
isopropspal wpiaredc ape 1o fagpo SpgRiRRG TR ol et BulE % §n°<§“95% |

' mixture eGSSristHRuODopBthell En ongierbedimintdheistarcappRRsst Aot AH%0%
roo erature. The wet-mlled slurry was filtered
cthanol EPASE R

with the 1:1 EtOH wat er solvent ure.at, :
-mmh&mmmmmummﬁmmt%aﬁ‘@%# ﬁ‘ﬁé‘fe B‘@‘“g’ed’m

) |]naJ tggﬁ&,i Grfbalinb stivehglibdie d
is bl Wa'S Pess t han 50 pun as neasured by the
M crotrac nmet hod bel ow. 4

2006/ 127319PCl 7US2006/ 018737 Particle size was

- anal yzed using an SRA-150 | aser diffraction particle
si ze anal yzer, manufactured by Mcrotrac Inc. The
anal yzer was equi pped with an ASVR (Automatic Snall
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WD 2006/ 127319PCT/ US2006/ 018737 EXAMPLE 3A G ow h of

Large Crystals in 1:1 Ethanol/VWater

13.4 kg vorinostat and 134 kg of a 1:1 (v/v). solution

of ethanol and water are conbined. The resulting

slurry is wet-mlled to a nean size of 95% <100 pm
‘?ﬂb“ onal 20 5 kg of the 1:1 sol uti on PGI/asHeA18737

€ batch is heated under 20 pSI g nitrogen
pressure to 69-71C and aged for 3 hears to establish

a seed bed. Wiile maintainin ggeam 1 AQ@noth
Tn ipeer amipofigopt SR POV S PIRSESTB (5 8 Hieh IRVCRS g Jhuother

 embodime 68 the ib&e FoSassek, @hecmenﬂﬂ:@mademrmmﬁr@ 2 cpweﬁﬂt W"“ Prpgram

over. 6 hours,  The hatch nibb@meakie blsnding
ﬂxatusesm gla 2 BPITT &% a%%s%r%%&rftg{eg%m %ﬁu ter Th%‘wﬂ_h
ratio is optifiked o | bﬁaﬂi aedmpmxdm with Q‘SA%@WDBFX%@ %l %)E%WE
Growt h {fag&tg%c:rystals with Mean Particle Size of _
a‘.‘:‘sﬁ"i‘mi%“’ hanol / Wat er_ 7.5 of S%b
ThPérvetition plso providey 8 prpcess g pIodagt “wgwg‘ﬁ@"}% et : vvater e
[ a PRIRaceitialedtcdpiibie sait mmm@pa geppriging the -
S“Wh%]gdg\égﬁg?ﬁmoﬁ acketed resin kettle). The seed
stepsof: slurry 15 was wet mi'lled to a particle size less than
a9 ‘aauig 1n€ EEE Rigtetientiio i GRATIRpOlvES, WatergEa toe thereof to
I s above. The seed slurry was heated to 63-67C
and e " Pr 30 ninutes to 2 hours. N Bent and

agp afeaaxg i sy 2 dstablish 2¢30% yodispolyed cRyatpiling %‘éﬁ

Rt e T

about 60 issolve all solid SAHA crystals first, and then was.

cooI ed to 60- 65C to 20 kee I, o ated
B it

m the seed .
pr epgy at i fding G;Sﬁﬁllmmmmter mwﬂ!pun@ anoorgiic solvent, water or mixture
crystal]izer. The slurry was mixed in the resin

thcm“"lf?‘?‘rq ‘“‘EO psi g pressure, and at agitator .
speediy ang&-:m]mg ﬂarslunmtttfﬁh’?"q ‘Ff’t é""@‘m %ﬁ% o

sI u @rp}epagdthg thehgep of dry-milling
ey ARy bt 2t o

e Ihe ,Léi&[: \¥sbeained in the
ctystaﬂméadWedeﬁd% ﬁeﬂbgﬁmfmi ﬁf’gﬁ t%&r sofvent
£95C. 25 The wet cake.was dried at 40C.under :

nce B Ryl ,
vacuum The dry cake had a%efis@bed. In another
hmaeawb@m% ?Me S ze B%&&b-@%sw " *

Mﬂmmwm&wfaaeo@ﬂabwﬂhfwm

ol [ WAt 02 o %mtso@mybmmnhom
mp(c)l?%%“& Zi“gz%" %%tz'%‘g'o o%?%?g?bétg 40 E U|v bop of

mmsﬁmanemgmsesmg ‘{”3 BY

| recrystattfly SOy SO SR )cryaanmshmeﬁ:dw&eutwma#rame size

par ati on Tank 54.2 kg of SAHA Pol ynor ph
Iessthanhhm&ma-ls (71 4% of total, 1.00 Equiv, Basis) and

1%2%15% nas. ¢ beﬁMWmmm@mwmlma

Vessel #2 - the Crystallizer

' ar ge
hydroxanyif acidy compiayy: e‘f‘eﬁg@ﬁ\ﬁ pressurized to 20 25 psi gl,ﬂnagﬂ-l%“m

t s qgmmgaysaﬁ;nhmemgt@emma@@ﬂmef

e pressure to fully dissolve the crystalline SAHA
The JBRRAE re then cool ed tg 61 6
s@pe rhmlngrtmﬂmw Iﬁfeessﬁbh@t}m %&3@?%&3 Wmﬁ"s
{1 t he o )‘%:t Ebitain e GecoR M&ﬂve-ﬂﬁgiﬁilmmd
pf to 20 Siain

t&)zfﬁgl 5 psi %i tFe seed § 5 }Q@&aged

for %e lﬂ%&ﬁﬁ m;-d pﬁhﬁbﬁwﬂgsstﬂhaawre@m}ﬁ-e to

di ss /2 of the seed solids, and then cooled to
61-63C. The hot seed slurry was rapldly transferred
Irvin the Seed Prep Tank t#5the Crystallizer (no
flush) while maintaining both vessel tenperatures.
The nitrogen pressure in the Crystallizer was 5
re-established to 20-25 psig and the batch was aged
for 2 hours at 61-63C. The batch was. cooled to 5C in



bel ow. Method Exanples 1-6 SAHA was digsol ved in

EtOAc/IlI1F (3/1). The solutions were passed through a

plug of silica gel using EtOAc/TIIF (311). Fractions

were coll ected and concentrated. The solid appeared

pi nk. SAHA was di ssolved in nethanol, filter !&tﬁﬂﬂ
woO 2069/12t89 and concentrated on the rotovap t 2060

The residues were slurried with beicanes and

filtered. The solids appeared pink SAHA was

recrystallized fro etonid Mu&@emgwdlentof
T@me“tfnﬁerﬁﬂ‘}sf ‘Egsg ous rre[?(kcgno : vvas added

suberoylaliMprprisic/acil B pMIm@um%ﬂbr fccoptphle st s g the

steps of honogeneous, but solid fornmed after about 5 ra| nut ec
The m xture was stiffed for 15 mn, and then
(apf mmmg cmashmw ingpdienyiedn pRERRES ‘i?%\"/""é‘o"af‘ Rt °"gm‘° solvent
gl ac] & 8 find; (3.77 niL, 4.0 g). The

3 crys aI I ne so |d was col | ected.. and%r\é\@%[; M@ﬁmms

@metmwgwmawcw K V- accum
oV erdqahibodt f‘& ng 3.85 g (96% recovery) of an
of f V\/nl te so

lf.8737
& raepa@gmvéemw%%‘% SRR 2 e e v zed
_ oSingy e Surt6 Beldw R0 crtaipnersrysiallived astedp T‘@
o I t céﬁ}ams dSw0R G pareichlar, about 40-
0 ' ( gs W&’%{I’I\@dar Uil i '

erating Pr 7. Rev
95% etharol, Iniaparticiigeaboiwent A THXRFT £ ALK E‘lgwgﬂ"d for¥s ised i amother
'pmmﬂaxe&ﬁ&“ 129 Reure B?Méi&%bmmmmqmmmmhﬁam

aphite rmnochrormtor and._a Xl 1g§ﬁg S figFeSiBnt has
mmmﬂ@#ﬁwmm% %g’t ;}:@ [l ptivo
apmdegggﬂggrﬂ;@qb&s;mﬁn NBS m ca st andard (SRVb75): The

‘ san'pl es_wer e ag)sﬁé ﬁg‘"ﬂ ng t"
3 h aﬂiﬁﬂimm
step c)mmaemﬁsmmm -..... et S e{:gw\m-

dd:ﬂi@edﬁyheaung the wet-
mnedsmg?gﬁ%f@% er:’::jll’iolhlgg B@ocedure M G Q}F)iv Sec

milled shifcy bt 68/66°C fiorabe L-ddeere Ipaparicta ekt i ) B heating
mcwa—n%%ﬁdﬁki%vcﬁmﬂnmam background sanple plate

20 i S SRR RIS S0t 150030
rf ﬁ%—S‘nypabout 15t0
hours. m%ﬁ&h&mwms@m@mmwmynm

, HA Forns |-V (%Qggajg%é Rithia ¥
30 hours. ’T“‘I‘P%IE‘FW el?’%%é%?% abl e$- 3-7._be| ow
- ﬁﬁmmmmglmﬂamﬂhéf%ﬁmﬂ%)’d 8% 86159

" 508 G el e 8o o0 e i
25 with wet-Biilid caBelline ativoingmdiont it is Prpdnced st it o gl @ 0. The
}H%ﬁxl.ég inBofible cReRialdT bina pomiog)f i okmilledparial of step b).
Alxernatwely the wet»mﬂled crystalline active mgred:ent can be separately prepared aceordmg to steps a)
and b). Thea‘efore, the wet-milled crystalline active mgredwnt may be produced in the same or different -
solvent or mixture as compared to the crystallization conditions of the recrystallized active ingredient.

30  The blending ratio may be determined by computer simulation software. In one embodiment, the
blending ratio is 60-80% of recrystallized active ingredient and 40-20% wet-milled crystalline active -
ingredient. In a particular cmboduncnt, the blending ratio is about 70%. of recrystallized active ingredient
and about 30% wet-milled crystallime active ingredient. Tn another particalar embodiment, in step (a),a
m:xi:me of 9:1 or 1:1 ethanol water is used, andtheblendmgmums 70% ofrecrysta}hzed active

35  ingredient and 30% wet-milled crystalline active ingredient. =~
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The invention also provides a process of producing recrystallized active ingredient of
suberoylanilide hydroxamic acid or a pharmticeuﬁcany acceptable salt or hydrate thereof, comprising the
(a) providing crystalline active ingredient to an organic solvent, water or a mixture thereof to

-a first vessel to fomi a-sharry,
(b} heating the slurry in the first v.essel_ to dissolve substantially all of the cqsmﬂine active
. ingredient; . .

(c) cooling the contents in step (b) in the first vessel to a temperature that supersaturates the

solution.

(d) adding seeds of the crystalline active ingredient to the contents of step (c);

(¢) aging the contents of step (d) at the same temperature as step (c);

®  cooling the contents in.step.(e) to obtain the recrystallized active ingredient.

In one embodiment, step (d) comprises the steps of: - . -

) providing crystalline active ingredient in an organic solvent, water or mixture
thereof to form a seed sluny; '
_@) heating and aging the seed shurry to dissolve a portion of the seeds;
(iii)  cooling the contents in step (ii) to the same temperature as in step {c);
(v)  transferring the seod slurry in step (i) to the first vessel ,

In one embodiment, the crystalline active ingredient of step (i) has a mean particle size less than

about 60 pm. Inauotherembodlment,step(l)xsprepamdbyt’hestepsof :
(v)  adding crystalline active mgredlent to an organic solvent, waler or mixture
thereof to form a seed sluny :
(i) et-milling the slurry to achieve wet-milied czystalhne active mgredlem_
In another embodiment, step (i) is prepared by the steps of:
{v) dry—nn}]m_g crystalline active ingredient;
(vi)  adding the dry-milled crystalline active ingredient to an organic,sol'\fem, water or
mixture thereof to form a sced slurry. | o

In 2 further embodiment, after step (vi), further comprises the step of isolating, washmg and
drying the Wet~m1]led crystalline active ingredient prior to step (d)

" Inone cmbodlment, the crystallme active mgredxent of ; step (a) is obtained in the presence of
hydroxylamine. In another embodiment, a mixture.of 40-99% athanol and 60-1% water is nsed in step (a)
and (i). Ina forther embodiment, a mixture of ethanol to water ratio of 49:51 to 51:49 is used in step (a)
and (i) . ' o
In one embodiment, fn step (b), the slurry is heated to 60-75°C under minimum of 15 psig
pressure, Tn another embodiment, in step (b), the slurry is heated to 67-70°C under mininum of 15 psig
pressure.
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In one embodiment, in step (c), the contents are cooled to 60-65°C. In another embodiment, in
step (c), the contents are cooled to 61-63°C. '

In one emhod;mcnt, 11 stcp (if), the seed slurry is heated to 62-66"0 Iu another embodiment, in
step (i), the seed shurry is heated to 64-65°C.

In one embodiment, step (f) is performed by cooling from between 60 to 70°C, to between 25 to

-5°C in about 15 to 72 hours. In another embodiment, step (f) is performed by cooling from between 60

to 64°C, to between 0 to 10°C in abont 15 1o 72 hours. L . .

The present invention also provides a process of producmg recrystalhzed active ingredient of
suberoylamhdc hydroxamic ac:d ora pharmaceutxcaﬂy acceptable salt or hydrate thcmof comprising the
steps ofi ‘ )

(a) adding crystalline active ingredient to an organic solvent or mixture of organic solvent
and water to form a slurry;
(W wet-milling the shurry to achieve crystalline active mgmdlent thh mean partlcle size less
than about 50 ym;
(c)  beating the wet-milled slurry to 60-70"0 to produce a seed slarry;
(D) providing crystalline active mgredJent in an organic solvent or mixture of crganic solvént
N and water;

(e) heating the material in step (d) to dissolve the crystalline active mgredlemt;

(®  cooling the material in step (e) to obtain a supersaturated solution with no nucleation;

64} transferring the seed slurry in step (c) to the supersaturawd solution; and '

) coolmg the material in step (g) to below 25°C.

In one embodxmeut.msﬂep(a) and (d) a mixture is used whlchconmns ethanolandwater in
pameu]ar about 40-95% ethanol. In a particalar embodiment, a mixture of about I:1 éthanol and water is
used. In another particular éembodiment, a mixture of about 9:1 ethanol and water is used. The
percentage of organic solvent ased in step (a) or (d) may be the same or different. Forrexample, instep -
(a), about 40-100% ethanol may be used, while in step d) a mixture of about 1:1 or 9:1 éthanol may be
used. In one embodiment, after the wet-milling step, at least 80-95%, or 95% of the crystalline active
mgrechent hasa parttcle size less than about 100 pm.

" In one embodiment, step c) establishes about a 10-20% seed bed. In a particular embodunent,
step c) establishes about a 15% seed bed. In another embodzment, the wet-milled shury is heated to 63-
67°C. In another embodiment, the wet-milled slurry is heated to 62-66°C at 20-25 psig, and cooled 1o 61-
63°C. In another embodiment, the wet-milled slorry is beated to dissolve 50% of the seed solid."

In one embodiment, in step (c), heating is at 65-75°C. In a particular cmbodiment, in step (¢),
heating is at 67-70°C. Jo one embodiment, in step (€), the heating is performed vnder 20-25 psig
pressure, In anothm'embodmcnr, mn step (t), coolmg is at 60-65°C. In yet another embodiment, in step

(f), cooling is at 61 to 63°C.

18



30.68 2.91 13 14 19.32 4.59 31 40.21 2.24 19.88

4.46 32 42.80 2.11 15 20.76 4.27 33 43.16 2.09
16 21.20 4.19 17
WO 2006/127319 ' | PCT/US2006/018737

In another embodiment, after step (g) and before step (1), the mixture is aged for 2 hours at 61 to
63°C. In one embodiment, in step (1), the cooling is achieved through three linear steps in 26 hours.

_The invention also provides a process of producing recrystailized active ingredient of
suberoylanilide hydroxamic acld, comprising the steps oft '

5 {2) providing crystailine active ingredient to a mixture of 40-99% ethanol and 60~1% water
. - toa first vessel to forma sharry;
.. .(b) . heating the shurry in the first vessel to dissolve substantlally aH of the crystailine active
ingredient; _ ' '
(c) cooling the contents in step (b) in the first vessel to supersaturate the solution,
0 (d) adding crystalline active ingredient to the contents of step (c); '

{e) aging the contents of step (d) at the same terpperature as step ()
~..{fy . cooliag the contents. in step (€) to obtain the recrystallized active mgredient.
In & particalar embodlment of the above processes, the active ingredient is suberoylanilide
hydroxamic acid. In one embodiment, the erystalline active ingredient is SAFIA Form L.

gyswlhzanon wuh Q_ga_w‘ c Solvents
' Tn one particular embodiment, the crystallme active ingredient or recrystallized active ingredient

is crystallized from an organic solvesnt of & mixiue of water gnd 2n rgamr solvent. The organic solvent
_ may be an alcohel such as methanol, ethanol or isopropanol. T one embodiment, the orgamnic solvent is
30 one or more of methanol, ethanol, acetonitrile, isopropanol and acetic acid. Tn one embodiment, the
7 organic solvent is ethanol.
" In another embodlmant, the mixture of orgamc solvcnt and water comprises about 1-99% organic
solvent and about 99-1% of water. Tn another embodiment, the mixture comprises 40-99% ethanol and
60%-1% of water. In one embodimoent, the mixture compnses about 15-85% organic solvent and about 1-
25 15% water. In apamf:ulax embodiment, the mixture comprises about 85% organic solvent and about 15%
water. In another parucular embodiment, the mixtare comprises 1:1 ethanol and water. In yet another
pamcularmnhodmlent,themxxtmeconmnses 9:1 ethanol and water. The ratios or percentages of organic
solvent to water described here are by volume. o -

. In one particular embodiment, the mixture of an organic solvent and water is an alcohol and water
30 (e.g. methanol/water, ethanol/water, isopropanol/water and the like). However, it should be apparent to a

person skilled in the art that the crystallizations of the methods described herein can be carried out in any - '

suitable solvents or solvent mixtures which may be readily selected by one of skill in the art of organic

synthesis. Such suitable organic solvents, as used herein may include, by way of example and without

limitation, chlerinated solvents, hydrocarbon solvents, ether solvents, polar protic sclvents and polar
35  aprotic solvents. Suitable halogenated solvents include, but are not limited to carbon tetrachloride,

bromodichloromethane, dibromochloromethane, bromoform, ciloroform, bromochloromethane,
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dibromomethane, butyl chloride, dichloromethane, tetrachlorocthyléne trichloroethylene, 1,1,1-
trichloroethane, 1,1,2-trichloroethane, 1, l-dlchloroeﬂlane, 1,2-dichloroethane, 2-chloropropane,
hexaﬂuombenzene, 1,2 4-trichlorobenzene, o-dmhlorobenz.ene, chiorobenzene, fluorobenzene,
fluorotrichloromethane, chiorotriflsoromethane, bromotrifleoromethane, carbon .tct:aﬂmde,
dichlorofluoromethane, chiorodiflaoromethane, trifluoromethane, 1,2-dichlorotetrafluorethane and
hexafluoroethane. Suitable hydrocarbon solvents inclade, but are not limited to benzene, cyciohexane,
pentaue, hexane, toluene, cycioheptane; methylcyclohexane, heptane, ethylbenzene, m-, o-, or p-xylene,
octane, indane, nonane. Suitable ether solvents include, but are not limited to dimetboxymethane,
tetrahydrofuran, 1,3—dioxané, 1 4-dioxane, furan, diethyl ether, ethylene glycol dimethy ether, ethylene
glycol diethy! ether, diethylene glycol dimethy! ether, diethylene glycol diethyl ether, triethylene giycol
diisopropyl ether, anisole, or t-butyl methyl ether. '

Suitable polar protic solvents include, but are not limited to methanol, ethanol, 2-nitroethanol, 2-
fluoroethanol, 2,2,2-trifluorosthanol, ethylene glycol, 1-propanol, 2-propancl, 2-methoxyethanol, 1-
butanol, Z-butanol, i-butyl alcohol, t-butyl alcohol, Z—Gﬂloxyethanol, dlethylene glycol, 1-, 2-, or 3~
pentanol, neo-pentyl alcohol, t-pentyl alcohol, diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, cyclohexanol, benzy! alcohol, phenol, and glycerol. Svitable polar aprotic solvents
include, but are not limited to dimethylfcmlamidc (DMPF), dimethylacetamide (DMAC), 1,3-dimethyl-

3 4,5,6-tetrahydro-2( 1 H)-pyrimidinone (DMPU) lﬁ-dlmcthyl-z-mdazohdmune (DMI), N-
methylpymolidinone (NMP), formamide, N methylacetam:tde, N-nethyiforroamide, acetonitrile (ACN)
dimethylsulfoxide, propionitrile, ethyl formate, methyl acetate, hexachloroacetone, acetone, ethyl methyl

. ketone, ethyl acetate, isopropyl acetate, t-butyl acetate, sulfolane, N,N-dimethylpropionamide,

nitromethane, nitrobenzene, hexamethylphosphoramide.

Methods of Administration
Tn all of the methods described herein, the pharmaceuhcal composition may be adm:mstemd

. -orally in a gelatin capsule. The composition may be administered in vnit dosages according to the

methods described herein once-daily, twice-daily or three times-daily.

The daily administration is then repeated conﬁnuéusly for a period of several days to several
years. Oral treatment may continue for between one week and the life of the patient. In one embodiment,
the administration takes place for five consccutive days after which time the patient can be evaluated to
dete;‘mme if farther administration is required. The administration can be continuovs or mtemnttcnt, ie.,
treatment for a number of consecutive days followed by a rest period.

The pharmaceutical compositions oftheprcsenthenuqnmaybcadnﬁnistemdatoraﬂy at a total
daily dose of between 25 to 4000 mg/m?, for example, dbout 25 to 1000 mg, 50-1000 mg, 100 mg, 200
lq§3m%mg400nngﬂnngﬂng,HmﬂngamdmmﬁhzTyﬁdMymBmqummﬁsmhﬁﬁﬁauiu
a single dose when administering up to 400 wg to the patient. For higher total dosages (i.e., greater than
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400 mg), the total is split into multiple dosages, for example, twice daily, three times daily or the like, or
spread out over equal periods of time during the day. For example, two doses, .g., 500 mg each, can be
administered 12 hours apart to achieve a total dosage of 1000 mg in a day. ' :

In one , embodiment, SAHA is adnnmstemd to the patient at a total daily dosage of 200 mg.. In
another embodiment, SAHA is adininistered to the patient at a total daily dosage of 400 mg. In another
embodiment, SAHA is administered to the patient at a total daily dosage of 600 mg.

. In one embodiment, the amount of the active ingredient administered to the patient is less thap an
amount that would cause toxicity in the patient. In certain embodiments, the amount of the active
ingredient that is administered to the patient is less than the amount that cavses 2 concentration of the
compound in the patient's plasma to equat or exceed the toxic level of the compound. In one
embodiment, the concentration of the active ingredient in the patient's plasma is maintained at between
about 10 nM to aboui 5000 nM. The optimal amount of the active ingredient that should be administered
to the patlcnt in the practice of the present invention will depend on the particular compound used and the

" type of cancer being treated.

Thie mcthods of the present invention may also comprise initially admmismnng to the subject an

antitumor agent so as to render the peoplastic cells in the subject resistant 1o an antitumor agent and
subsequently administering an effective amownt of any of the compositions of the present invention,

effective to selectlvely induce terminal differentiation, cell growth arrest and/or apoptosis of such celis.

The antitumor agent may be one of numerons chemothempy agents suchi as an alkylating- apent,
an anhmetabohtc a hormonal agent, an antibiotic, colchicine, a vinca alkaloid, L-asparaginase,

procarbazine, hydroxyurea, mitotane, nitrosoureas or an nmdazole carboxamide. Suitable agents are

those agents that promote depolarization of tubulin. ¥n one embodiment, the antithmor agent is colchicine
or a vinca a]kalo:d vinblastine or vincristine. In embodiments where the autitumor agent is vincristine,

- -the cells preferab}y are-treated-so-that they are Tesistant to vineristine at-a concentration-of aboat 5 mg/ml.

The treating of the cells to render them resistant to an antiturnor agent may be effected by contacting the
cells with the agent for a period of at least 3 to 5 days. The contacting of the resuiting cells with any of

the compounds above is performed as described previously. -In addition fo the above chemotherapy

agents, the compounds may also be administered together with radiation therapy.

Alkylating Agents
Alkylating agents react with mxcleophlhc residues, such as the chennical entities on the nuclectide
precursors for DNA production. Thcy affect the process of cell division by alkylanng these nucleotides
and preventing their assembly into DNA." '
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Examples of alkylating agents include, but are not limited to, bischloroethylamines (nitrogen
rustards, e.g., chlorambucil, cyclophosphamide, ifosfamide, mechlorethamine, melphalan, uracil
‘mustard), aziridines (e.g., thiotepa), alkyl atkone sulfcmates (e.g.» busulfan), nitrosoureas e.g.,

. carmustine, Jomustine, streptozacin), nonclassic alkylating agents (altretamine, dacarbazine, and

procarbazine), platinum compounds (carboplastin and cisplatin). These comipounds react with phosphate,
amino, hydroxyl, szﬂﬁhydryl carboxyl, and imidazole groups.

- Under physmloglcal condmons these drugs ionize and produce positively charged ion that attach
to susceptible nucleic acids and proteins, leadmg to cell cycle arvest and/or cell death. The alkylating
agents are cell cycle phasenenspecl.ﬁc agents because they exert their activity independently of the
specific phase of the cell cycle. The nitrogen mustards and alkyl alkone sulfonates are most effective
agaimst cells in the Gl or M phase. Nitrosoureas, nirogen mustards, and aziridines impair progression
from the G1 and S phases to the M phases. Cliabner and Collins eds. (1990) "Cancer Chemotherapy:

Principles and Practice”, Philadelphia: JB Lippincott.

The alkylating agents are active against wide variety of neoplastlc diseases, with significant
activity in the treatment: of Jeukemias and lymphomas as well as solid tumors. Clinically this group of

drugs is Ioutmely used in the treatment of acute and chronic lenkemias; Hodgkin's s disease; non-Hodgkin's
lymphoma; multiple myeloma; primary brain tumors; carcinomas of the breast, ovaries, testes, lungs,
Bladder, cervix, head and néck, and mahgnant mclanoma.

The major toxicity common to all of the alkylating agents is myelosuppressmn. Additionaily,
gastromtestinal adverse effects of variable seventy occur comynonly and various organ toxicities are
associated with specific conmpotn;ds. Black and Livingston (1990) Drugs 39: 489-501; and 39: 652-673.

Antibiotics
Antibiotics (e.g.; cytotoxic antibjotics) act by dm:ctly inhibiting DNA. or RNA synthesis and are
effective thronghout the cell cycle. Exampl&s of antibiotic agents include anthmcychn&s (e.g.

*-'doxomblcm;da:nnombicm.—epmszcm,mblcm andan&nacenedtene},mtemyemc, “bleomyein, — —

dactinomycin, plicatomycin. These antibiotic agents interfere with cell growth by targeting different

‘cellular components. For exmnple, anthracyclines are generaily ] ‘believed to interfere with the action of

DNA. topoisomerase II in the regions of u'anscnptlonaﬂy active DNA, which leads to DNA. strand
scissions.

Bleomycm is g-crally believed to chelate iron and forms an activated complex, which then binds
to bases of DNA, causmgstra.nd sc:ssmnsandcelldsath.

The antibiotic agents have been used as therapeutics across a range of neoplastic diseases,
including carcinomas of the breast, lung, stomach and thyroids, lymphomas, myelogeneus leukemias,
myelomas, and sarcomas. The primary toxicity of the anthracyclines w:thm this group is
myclosuppression, especially granulocytopenia. Mucositis oﬁen accompanies the gramulocytopenia and
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the severity comelates with the degree of myelosuppression. There is also significant cardiac toxicity
associated with high dosage administration of the anthracyclines.

| Antmwmbol;c Agents ‘

Antimetabolic agents Gie., antlmﬂtabohtes) are a group of drugs that interfere with metabolic
processes vital to the physxology and proliferation of cancer cells. Actively proliferating cancer cells
require continuous synthesis of large quentities of nucleic acids, proteins, lipids, and other vital celiular
constituents. | . | '

Many of the antimetabolites inhibit the synthesis of purine or pyrimidine nucleosides or mhxblt
the enzymes of DNA rephcatlon Some annmetabohtes also interfere with the synthesis of
nbonucieosxdes and RNA and/or amino acld metabolism and protein synthesis as well. By interfering
with the synthesis of vital cellular conshments antimetabolites can delay or arrest the growth of cancer
cells. Examples of antimetabolic agents mclude, but are not limited to, fluorouracil (5-FU), floxuridine
(5-FUdR), methotrexate, lencovorin, hydroxyuma, tbx_oguanme (6-T'G), mercaptopurine (6-MP),

cytarabine, pentostatm, fludarabine phosphate, cladribine (2-CDA), asparaginase, and gemcitabine.

Antimetabolic agents have widely used to treat several common forms of cancer including
carcinomas of colon, rectumm, breast, liver, stomach and pancreas, malignant melanoma, acute and chronic
leukemia and hair cell lenkemnia. Many of the adverse effects of antimetabolite treatment resitlt from
suppression of ccllulax: proliferation in mitotically active ussues, such as the bone marrow or

_ gastromtcstmal mucosa. Patients treated with these agents commonly expfmmce bone mArrow.

snppresmon, stomatitis, dlatrhca, andhmrloss. Chen and Grem (1992) Curr. Opin. Oncol. 4: 1089-1098.

Harnwnal Agents

The hormonal ‘agents are a group of drug that regulate the growth and development of their target
organs. Most of the hormonal agents are scxsteroﬂsandﬂle:rdeuvauvesandanalogsthereof such as
estrogens, progestogens, ‘anti-estrogens, androgens, anti-androgens and progestins. These hormonal

~ agenis may sCIve as antagomsts of receptors for the sex steroids to down regulate receptor expresmon and _'
_ transcnpnun of vital genes. Examples of such hormonal agents are synthcnc estrogens (e.2-

diethylstibestrol), antiestrogens (e.g., tamoxifen, toremifene, ﬂuoxymestcrol and raloxifens),
antiandrogens (bicalutamide, nﬂmmmde ﬂutannde) aromatase inhibitors (e-g-, aminoglutethimide,
anastrozole and tetramle) lutexmzmg hormone release hormone (LHRH) analogues, ketoconazole,
goscrehn acetate, leuprolide, megestml acetate and nnfepnstone _

Hormonal agents are used to treat breast cancer, prostate cancer, lanoma and meningioma.

. Because the major action of hormones is miediated through steroid receptors, 60% receptor-positive breast
' cancer responded to first-line hormonal therapy; and less than 10% of receptor-negative tumors
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women thﬁﬂd&x;ﬁ@wm Ygh fe@els ofl@¢irogen unopposed by progestogen.

Antiandrogens are used primarily for the treatment of prostate cancer, which is hormone
dependent. They are used to decrease levels of testosterone, and thereby inhibit growth of the tumor.

Hormonal treatment of breast cancer involves reducing the leve} of oestrogen-dependent
activation of cestrogen réceptors in neoplastic breast cells. Anti-oestrogens act by bmdmg to oestrogen
receptors and prevent the re.cmltment of coactivators, thus inhibiting the oestrogen signal.

LHRH analogues are used i in the treatment of prostate cancer to decrease levels of tcstosterone
and so decrease the growth of the tumor. ‘

 Aromatase inhibitors act by inhibiting the enzyme required for hormone synthesis. In‘post-

menopausal women, the main soarce of oestrogen is throagh the conversion of androstenedione by

Plant-derived Agents :
_ Plant-derived agents are a group of drugs that are derived from plants or modtﬁed based on the

- molecular structure of the agents. Thcy jnhibit cell rephcat:on, by preventing the assembly of the cell’s

components that are essential to cell division.
Examples of plaxit derived agents imclude vinca: alkalou!s (e.g., vincristine, vinblastine, vindesine,

vinzolidine and vinorelbine), podophyl]pto:uns (e.g., etoposide (VP-16) and teniposide (VM 26)), taxanes

| (e.g., paclitaxe} and docetaxel). These plant-derived agents generally act as antimitotic agents that bind to

tubulin and iphibit mitosis. Podophyllotoxins such as etoposide are beheved to interfere with DNA
synthesis by interacting with topoisomerase: 1, leading to DNA strand scission. ‘

Plant-derived agents are used to treat many forms of cancer. For example, vincristine is used in
the treatment of the leukemias, Hodgkin's and non-Hodgkin's lymphoma, and the childhood tumors
neuroblastoma, thabdomyosarcoma, and Wilms' tumor. Vinblastine is used agmnst the Iymphomas,

* testicular cancer, renal cell carcinoma, mycos:s fungoides, and Kaposi's sarcoma. Doxetaxel has shown

promising activity against advanced breast c&ncér, non-smzll e_glllzjmg cancer (NSCLC), and ovarian
EiGpOSldels actweagamstawlderange of neoplasms, ofwhlchsmallcclllung cancar,tesucular
cancer, and NSCL.C are most responsive. T
The plant-derived agents cause significant side effects on patients being treated. The vinca
alkaloids dlsplay different spectrum of clinical toxicity. ‘Side effects of vinca alkaloids include
neurotoxicity, altered platelet function, myeiosuppresmon, and leukOpema. Paclitaxel canses dose-
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Differential Scanning Cal orineter used was Perkin

"El mer DSC 6 or equi val ent 0 Bal

Timiting fchmapeniaitiireativeotmanng ot e gihe BrGRT AR @%gdr%ﬁ%ﬁ@ of the

ftwaré --
ep:pophngtP s iOhenfatdiic @stitbpdatand mﬁmﬁaiyt@ﬂ@h)yy s softsvare.

erent al Scanm CaI orine m@ | 1bR08; aliBigic@@uctions,
. @hesNide effrgis include B’ﬁﬂ“?‘g‘ g?}oo I.ng Ag%ﬁTap vat er

Ql_.afaé _ a’ﬁg,rrp Program—leat from 50C at 10.0t/mnute to
and perl at eglgg 0C [

above the observed nelting tenperature.
Dat aati on: The peak tenperature and nelting onset
bispeAgdnttr €s were determ ned. Peak shapes were 25

ﬁ@ﬁ%{c ‘é%%{s T Ql AR of Difin6iBduled hat dfiit mmdrmmn when used alone

S ure s occurri f. _
or in conBiatibpWith agmwymnwﬁmw B%B%c%%ﬁ% include mzm
| 2205/ 4 SR Tab gt AL —
modulabgg gron fiis Zx?l%%{ Jkﬂl%; QR

g orinmetry SAHA Sanpl e Onset Tenp (t) Peak
genes, aficoqrpesf YaPCSAHA Form | 161.8 164.8 162.1 164. 162. 7

%gé péls@éss #ffd FomibGibodlate@ylactivityt Spwg cyighin %s Sucfigs figerleukin-

a2, Aot D) e iteteis g s (fFN-3 btoBnstrated antitumor activity and have becn apprmle.d for

the treatment of patients with metastatic renal cell carcinoma apd metastatic malignant melanoma. TL-2/is
a T-cell growth factor that is central to T—ce]l—msdlated imynume Tesponses. Thg glectwa antitumor
effects of IL-2 on some patients are believed tobe the resuit of a cell-mediated i;nmm@ response that
discriminate between self and nonself. - |
Tnterferon-a includes more than 23 related subtypes with overlapping activities. IFN-o has
demonstrated activity against many solid and hematologic malignancies, the later appeanng to be
MOMEZ::::Z: interferons include, interferon-a, mterferou-B (ﬁbroblast mtexferon) and interferon-y
(fibroblast imterferon). Examples of other cytokines include erythropoietin (epm@a), @ﬂmﬁ&:ﬁ
(filgrastin), and granuvlocyte, macwphage-CSF (sargramostim). Other ;mmxmo—moddanng agents c.}d:t
than cytokines include bacillus Calmette-Guerin, levamisole, and octreotide, a 10ng-a¢gng octapepti ,

- thax mimics the effects of the naturally occuring hormone somatostatin.

Furthermore, the anti-cancer treatment can compnsc treatment by immunotherapy with antibodies
and reagents used in thmor vaccination approaches. The primary drugs in this therapy class are
antibodies, alone or ca:rrymg e.g. toxins or chemostherapeutics/cytotoxics to cancer ceils. Monoclonal
antibodies agamst sumor antigens are antibodies elicited against antigens expresmd by tumors, preferably
tumor-specific antigens. For example, monoclonal antibody HERCEPTIN® (irastuzumab) i is raised
against human epidermal growth factor receptor2 (HERZ) that is ovemxp:fessedmsombrcast tomoTs
mcludfﬁg metastatic breast cancer. Overexpression of HER? protein is associated with more aggressive
dlseaseandpoorerprognosxsmﬁlechmc. I—IERCBPTIN@:susedasasmgleagentforthetreamﬁntof
patients with metastatic breast cancer whose tumors over express the HERZ protein. o

Another example of monoclonal antibodies against tumor antigens is RITUXAN® (ritrximab)
that js Taised against CD20 on lymphoma cells and selectively deplete normal and malignant CD20+ pre-

BandmamreBcells.
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capsul at The accel eration of dissolution
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Mesh No. 325 (45 urn) Magnesium Stearate (vegetable
grade) NE, Ph. Eur., JP (Mallinckrodt Baker Inc.)

Bul k Density Particle Size Distribution Specific
Surface Area 0.16 g/cc < 2% wt. retained on Mesh No
200 (75 pm 4.20.04 n2/g EXAVPLE 13 Encapsul atio

WO 206/84H8 Capsul es Encapsul ati on/ Wi ght Sor't W&W@“’“m’”

| ubed powder m xture was encapsul ated using an H&K
encapsul ator, polished t anpi ng pins or chrom' um

- any of the E{;é;o'&g g%g Erg%egslﬁigpengga %ﬁ\%,s Sté &fectivdly RARS whfiMall O
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Imt range Tabl e 11 sunmari zes
However, itlmlwlhk@lpglaﬂthﬁtlmth@éﬂ“idr@s‘ 5 tgpatiopnt GECHeEr Y © ?rmammals.

Cancer m&ff@ﬁ%’?f %lneptiﬁﬁl Eén@&%hus&?ﬁ theg6liferbimi of gedplastic cells, such as
e L R T

. melanomaCRAH BHciNASA bigast StiTanaEstiataginonBpEen LEGINRME or colorectal

caps/mn or 750-1000 caps/mn The fi nal
carcinomagAHA Capsul e Conposition is illustrated in Table, 12
Tmmmmnmrma in teixginplesio thedaparinengl Rainils Sectiop aich follows.

msm' s ms& ﬁfﬁ%ﬂ@&gﬁgﬁg i o4 thhli R buPis not kaded 6, krdllsBétld not
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WO 2006/ 127319PCT/ US2006/ 018737 Tabl e 12: SAHA
Capsul e Conposition Ingredient Unit Weight (nm)

My DEBATLESECTION snj [ de bydr oxani caci d ( SAHA) -
kf| I | ed X Suber oyl ani |'i de hydroxam caci d ( SAHA)

-Large 100.0 - x 66.6 icrocrystalllne

Cel I ul ose (Avicel PH , Ph. Eur., JP 44.33
29.80 Croscar nel | EypiheishfSAHNFoomk  Eur., | P 4. 500

3. OO Formlcanbesynthemzcdacco:dmgtothemethodﬂuﬂmedbelaw,orbyany

od:ﬁcamm and variants thereof.

Syuthesis of SAHA

Step ,l - Synﬂies_is of S‘ubf;rani}';eracid

NH. 8] O

t i

R Q—N*c-——(cm;—c——OH
HDC"'-'(CHz}s-COH

Tn a 22 L flask was placed 3,500 g (20.09 moles) of suberic acid, and the acid melted with heat.
The tetperature was raised to 175°C, anid then 2,040 g (21.92 moles) of anitine was added. The
temperature was ralsed to 190°C and hcld at ﬂwx temperature for 20 minutes. The melt was poured into a
Nalgene tank that contained 4 017 g of potassium hydroxide dissolved .50 Lof water. The mixture was
stirred for 20 xmnutes following the addition of the melt. The reaction was repeated at the same scale, and
the second melt was poured into the same solution of potasmmnhydmxlde After the mixture was
thoroughly stirred, the stirrer was turned off, and the mixture was allowed to seftle. The mixture was then
filtered through a pad of Celite (4,200 g) (the product was filtered to remove the neutral by-product (from
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Magnesi untt earate (vegetabl e grade) NF, Ph. 13ur., IP
1.170 0.78 Hard Gelatin Capsule, Size"3"con snap,

Wi t eCpaque/ Whi t e Opaque* 49.00 N A Total ** 150.0
100.00 *The market capsule ink fornmulation is

Col ca-con 5-1-17762. TSE-free gelatin capsules. t4

i ghts do not include the hard gel atgdyGammhes7
WO-SEEJeGﬁFBWS EXAMPLE 14 Measurenent of Dissolution Rate

of SAHA Capsul es The dissolution rate of SAHA from
hard gel atin capsul es was eval uated using a US?
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n)ren BE63 rmu%% &Q% 3%& G208 HHld BB puiap istal ligid ring pump

mavacugmze co se of _1: 1 rret hanoI/O 19
(water) atd pufls vassem of Wdﬂcé IRETERt SFe0p Preg K uged to help
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capsul’e sheII and i sture_.showed. I {8 Glrarin was d
EI%P%%‘E?PW"E‘H“? W‘WW&“@W“capsu e cont EE s, s cane

portionwisO NIHFAC, usﬁﬁﬂ;oﬁmmlgmt grodicy & adinst Badbipoition we filredsend rinsed
nf l.u he 5dj | a8 batch,
a“t"g‘%’?aﬁé‘ﬁ Q}%—&#rom gn%gvég con?ié‘ﬁ%f% a?%m
This comipletelysttmated dutieric Fabfres theproduct. Thrpolid padust was cppbined in a flask and
stirred Witk § E%# Wﬁ%@%lﬁ%% & 196 aﬁ%ﬁn&ﬁﬂhﬂd@ diied 6f ®efiker over the

capsu 4A001 1's |IIus Fi.qur
week endy fiow R plicabngRYs 07 d@smarwmﬂi% %gb s%‘%ﬁg‘ﬁeﬁ”“ pup
and an atd6 Bled2 TROFR HIdWSh4RQ veRbsofi327R At (S]BBnycld) 004A001 as
he reference. 10 Table 13: Dissolution Rate of SAHA
Capsul es Capsul e Lot # Average SAHA % (with
ItIvliSD) Dissolved at Tine (mnutes) F2 Factor 0 10
15 20 30 45 60 00585689

Step 2 ~Synthesis of Methyl Suberanilate
@'—E—@H(CHW@*OH L ' ﬁ'—-@—-(cﬂz)g—*C“OCH;

To a 50 L fiask fitted with 2 mechanical stirrer, and condenser was placed 3,229 g of |

25  suberanilic acid from the previous step, 20 L. of methanol, and 398.7 g of Dowex SOWX2-400

resin. The mixtore was heated to reflux and held at reflux for 18 hours. The mixture was_ filtexed
to remove the resin beads, and the filtrate was taken to a residue on a rotary evaporator.
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‘WO 2006/127319 o PCTAUS2006/618737

The residue from the rotary evaporator was transferred into a 50 L flask fitted witha
condenser and mechanical stirrer. To the flask was added 6 L of methanol, and the mixture heated
to give a solution. Then 2 L of deionized water was added, and the heat turned off. The stirred
mixture was allowed to-cool, and then the flask was placed in an ice bath, and the mixture cooled.
The solid product was isolated by filtration, and the filter cake was rinsed w1th 4L of cold -
methanol/water (1:1). The product was dried at 45°C in a vacuum oven usmg 8 Nash pump fora
total of 64 hours to give 2,850.2 g (84% yield) of methyl suberanilate, CSL Lot # 98-794-92-3 1.

To a 50 L flask with a mechanical stirrer, thermocouple, and inlet for inert-atmosphere was
added 1,451.9 g of hydroxylamine hydrochloride, 19 L of anhydrous methanol, and a 3.93 L ofa

tep 3 — Synthesis of Crude SAHA o

*

RH

Q—-N-_--&.-—(cnz)ﬁ-&-oc-u, & NegoH - HOL ——— N—C—(CHak—~G—A-OH

30% sodium methoxidé solution in methanol. The flask was then charged with 2,748.0 g of methyl
suberanilate, followed by 1.9 L of a 30% sodium methoxide solution in methanol. The mixtue
was allowed to stir for 16 he and 10 minutes. Approximately one half of the reaction mixture was
transferred from the reaction ﬂask(ﬂnsk Dtwa50L flask (flask 2) fitted with a mechanical stirrer.
Then 27 L of deionized water was added to flask 1 and the mixture was stirred for 10 minutes.
Thepras taken using a pH meter; thepras 11.56. The pH of the mlxtmewasadjustedtu
12.02 by the addition of 100 ml of the 30% sodium methoxide solution in methanol; this gave a
clear solution (the reaction mixture at this time contained a small amoust of solid. The pH was
adjusted to give a clear solution from which the precipitation the product would be precipitated).

_ ‘The reaction mixture in flask 2 was diluted in the same manner; 27 L of deionized water was

added, and the pH adjusted by the addition of 100 ml of a 30% sodium methoxide solution to the
mixhire, to give a pH of 12.01 (clear solution). | '
'I’hereactmnm:m:neachﬂaskwas acidified by the addition of glacial acetic acid to
precipitate the product. Flask I had a final pH of 8.98, and Flask 2 had a final pH of 8.70. The
product from both flasks was isolated by filtration using 2 Buchner funnel and ﬁtter cloth. The
filter cake was washed with 15 L. of deionized water, and the funnel was covered and the product
was partially dried on the funnel under vacuam for 15.5 br. The product was removed #nd placed
into five glass trays. The trays were placed in a vacunm oven and the product was dried to
constant weight. The first drying period was for 22 hours at 60°C using a Nash pump as the
vacuum source with an argon bleed. The trays were removed from the vacuum oven and weighed.
The trays were returned to the oven and the product dried for ar dditional 4 br and 10 mimutes
using an oil pump as the vacuum source and with no argon bleed. The material was packaged in
30
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double 4-mill polyethylene bags, and placed in a plastic outer container. The final weight after

. sampling was 2633.4 g (95.6%)-
Step 4 — Preparation of SAHA Form 1by recrygtallization of Crude SAHA

“The cade SAHA was recrystallized from methanol/water. A 50 L flask witha
mechanical stirrer, thermocouple, condenser, and inlet for inert atmosphere was chatged with the
crude SAHA to be crystallized (2,525 .7 g, followed by 2,625 ml of deionized water and 15,753
1l of methanol. The material was heated to reflux to give a solution. Then 5,250 mol of deionized |
water was added to the reaction mixturxe. The heat was turned off, and the mixture was allowed to
cool. When the xmxture had cooled sufficiently so that the flask could be safely handled (28°C),
the flask was removed from the heating mantie, and placed in a tub for use as a cooling bath.
Icalwater was added to the tub to cool the mixture to-5°C. The mixture was held below that
temperature for 2 hours. The product was isolated by filtration, and the filter cake washed with 1.5
L of cold methanol/water (2:1). The funnel was covered, and the product was partially dried under

vacunum for 1.75 hr. 'The product was removed frowﬂmfunnel andplacedm6 glasstmys. The

trays were placed in 2 vacuum oven, and the product was dried for 64.75 tir at 60°C using a Nash
pump as the vacuum source, and using an argon bleed. The trays were removed for weighing, and
then returned to the oven and dried for an additional 4 hours at 60°Cto give a constant weight.
The vacuum source for the second drymg penod was an oil pump, and no argon bleed was used.
The matenal was packnged in double A-pill polyethylene bags, and placed in a plastlc outer
contamer The final weight after sampling was 2,540.9 g (92.5%)- '

In other experiments, crade SAHA was crystallized using the fo]lowmg conditions:

Table 1: SAHA Cystaliization Conditions

Sobvent Water Agitafion | Time (in)

Methanol - Off 2

“Methanol - |- " On T2

- Ethanol |- 1On 72

7 Iéopropanoi - Off 72 .

Ethanol 5% On 2
[Methanol | 5% Off 73

[Btanl | 15% [Off 72 ]
[ Ethanol 15% On 72

Methanol | 15% 10n 72

AI these reaction conditions produced SAHA Polymorph L
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EXAMPLE 1A,
Production of SAHA Form I

1_8-anilino-8-oxooctanoic acid; suberanilic acid Co - und 3

Suberic acid (Compound 1, 174.2 g, 1.0 mole), aniline (Compound 2, 85.8-04.9 g), and
toluene (0.1-0.2 L) are combined, heated to reflux and refluxed for a mininum of 60 hours. The |
reaction is quenched at reflux by adjusting the pH to 2 11 with 10% sodium hydromde solution.
The aqueous phase is separated. The orgamc Jayer is combined with toluene (0.11-0.13 L) and
water (0.3-0.4 L), and the aqueous layer is separated. The aqueous layers from the extractions and
toluene (0.11-0.13 L) are combined, seitled, and then separated. The agueous layer is extracted
twice with toluene (0.2-03 L) at 60-70°C. The aqueous layer is adjusted at 20-30°Ctoa pH of
5.8-6.2, using hydrochiori¢ acid and 10% sodivm hydroxide solution as needed. The baich is
filtered, washed mﬁa chilled water (0.2-0.3 L) and then washed with chilled isopropanol. The wet
cake is dried at a maximum of 65°C under vacoum to yield suberanilic acid:

Step 2 xnethyl 8-anilino-8-oxooctanoate:; nnth 1 subetanilate -Co rmnd 4

Suberanilic acid (Compound 3, 249.3 g, 1.0 mole}) and methanol (0.4-0. 5 L) are combined
and heated to 45-55°C. The pH is adjusted to <2 using hydrochloric acid, and the batch
temperature is maintained at 45-55°C until the reaction is complete. The mactlon is quenched with
deionized water (0.1-0 2 L). The batch is cooled to 25-30°C and seeded to mduce crystalhzauon,
and then cooled to 0—10°C The batch is filtered, and the cake washed with a 50:50 (v/v)
methanollw::ter solution (0.28-0.34 L) st 0-10°C. The wet cake is dried at & maximwm of 46°C
under vacuum to yield methyl suberanilate.

MMWAIM__MM@ vorinostat (CQ.ﬂ.tmou..Ad.él

Methyl suberanilate (Compound 4, 263.3 g, 1.0 mole) and 2M hydroxylansine freebase
solution (0.8-1.0 L} are combined. ‘While maintaining the batch at a maximum of 20°C, the
apparentpH is adjusted to = 10.5 with sodium methomdc in methanol as neaded. ‘While
maintaining the batch at maximum 20°C and apparent pH = 10.5 using sodium meﬂmmde in
methanol, the batch is aged. During the age, hydroxylamine freebase solution (0 5-0.6 1) is added,
and the batch is mamtamedatmaxmnnn?ﬂ‘:(land apparent pH > 10.5 until the reactionis -

complete. The reaction is quenched by adding the batch to water (0.9-1.1 L) while maintaining the

batch temperature between 20-35°C, and the water content of the batch is adfusted to 35-45%. The
oI is adjusted to 8.8-9.2 using glacial acetic acid and sodium carbonate as needed. The batch is
cooled to 0-10°C over 5-10 hours. The batch is filtered and the cake washed with 55:45 (v/¥)
methanol/water (0.45-0.6 L) at 0-10°C. The wet cake is vacuum conditioned until the water
contentis < 35%. -
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87.0 Ref erence Lot WO 2006/ 127319PCV52006/ 018737
Tabl e 14: Di §so| ution Rate Profile of 0683 DFCO07A001
Capsul e Density 0O Avae SAHA % Di ssol ved at rune

m nutes F2 Factor 10 15 20 30 45 60 0683 007Ab01
0.0 0.0 47 56 62 70 78 82 61.9 2.6 2.8 28 3.0 3.6

3.3 0683 004A001 0.0 52.7 61.7
wo Rzt Lot 67.7 75.5 BErAsthieox8737

The vorinostat crude (264.32 g, 1.0 mole) wet cake is combined with denatured ethano}
(1308-1599 g) and water (167-204 g). Hydroxylamine hydrochloride (> 9 mEquiv) and sodium
methoxide in methanol (> 9 mEquiv) are added to the sturry, and the batch is heated to 70-80°C.
“I'he solution is filtered and then crystallized by slowly cooling to 0-10°C. The batch is filtered and
the cake washed with cold 4:1 (va) denatured ethanol/water. The wet cake is dried at a maximum

of 45°C undcr vacuum.

Step 4 N-hydroxy-N' -phenyloctanediamide — vorinostat-fine (Compound 6)
Vorinostat (Compound 3, 264.3 g, 1.0 mole) is slunied in a 50:50 (v/v) ethanol/water

solution (minimum 2.8 L). The vorinostat siurry is wet-milled to a mean size of 25-45 um while

maintaining the batch temperatore at 7-30°C. The final slurry is filtered and the. wet cake is
washed with 0-40"0 water (miniroum 0.8 L). The wet cake is dried at a maximum of 55°C unde:
vacuum to 2 maximum water content of 0.2% (wiw) to yleld vorinostat-fine drug substance.

St_gpS N-—hxdroxgw’ phcnglectanaimrmde vormostat—coarsegComgund‘?)
Vorinostat {Compound 3, 2643 g, 1.0 mole) is sluried in a 50:50 (vlv)

~ ethanol/water solution (4. 9-5.5 L) Under a minimum of 15 ps1g pressure, the shurry is heated to

65-70°C to dissolve and then cooled to 60-64°C. A seed slury is transferred into the batch while
maintaining the batch temperature. The batch is aged for a minimum of 2 hours at 61-63°C. The

batch is cooled in three steps by controlling the jacket temperature: (1) to 55°C at 0.35-

0.78°C/hour, (2) to 45°C at 0.83-2. 00°C/hour, and (3) to -5 to 25°C at 2.00-4.44°C/hour. - The final
sharry is aged at -5 to 25°C for about 1 hour and then filtered. The wet cake is washed with water
(minimum 0.8 L). The wet cake is dried at & maxn:rmm of 55°C under vacuum to yield vorinostat-
fine drug substance. ' :

- The seed siuuy is prepared by combining vorinostat-fine dry cake (97. 8—1 16.3 g, 0.37-0.44
mol) and 50:50 (v/v) ethanol/water solution (1. 0-1.2L). Under a minimom of 15 psig pressute,
the seed slurry is hieated to 62-66°C, agedfcrabout05 hours and then cooled to 60-64°C.

Genezation of Wet-milled Small Particles in 1:1 Ethanol/Water

The SAHA Polymorph I crystals were suspended in 1:1 (by volume) BtOH/water solvent
mixtare at 2 slury concentration ranging from 50 mg/gram to 150 mg/gram (crystal/solvent
mixture). The shuery was wet milled with IKA-Works Rotor-Stator high shear homogemzat model
T50 with superﬁne blades at 20-30 m/s, until the mean part:cle size of SAHA was less ‘than 50 pm
and 95% less than 100 pm, while mamtammg the temperaxme- at room temperature. The wet-
milled slurry was filtered and washed with the 1:1 EtOHIwatcrsolventnnxtumatroom
temperature. The wet cake was then dried at 40°C. Theﬁmlmeanpmﬂclc size of the wet-milled
material was less than 50 jm as meastred by the Microtrac method below.
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0.0 5.7 5.2 SO 47 4.5 43 EXAMPLE 15 Measurenent

of Dissolution Rate of SAHA API The

di ssolution rate of 100 ng of SAHA APl before

encapsul ati on was eval uated using a USP Di ssol ution

Apparatus Il (M C 7000, Varian Inc., Cary, NC)Lﬁ Abo%t]
w0 201213190f SARA was delivered to vessels coRfH ?‘W&{"l 37

900 m . of 2.0% Tvveen (TCl Anerica, Portland,

Of on) at a fe etatu P
glegizeyas %ﬂqﬁoz%egm%ﬁg&p i P%ﬂﬁ@ﬂﬂi ¥

maaufﬁd@.ﬁ@d iy ¥R rdirbdTRC. Tﬁeenalﬁdesww wumedaum Wéﬁ“’("\ﬂ&lﬁ?@ﬂ‘
l A )
Vohuqe%}afc{})e 025 %X&cﬁﬁg ﬁ&?ﬁ@ﬁ?@ é’\iﬁ%‘as% dlQeBiny fitgl] Three

runs W&mwﬁs@éﬂﬂ@%&@ %@%@@M Boriiglegiee
& e @ad 95%<
dzstﬁbgtgqrn %\g ﬁj@ ?&Jé.lgq\ Vol RS Dhe (AgH pagtitle sizk @A 9

echnol ogies Inc., WImngton, DE).
vaiues‘ﬂaedohwmwgpawm@- anal ysi s was conducted using a

Phenonmetrex Luna C8 (2) (100 X "16 nm 5 pmparticle
'size col um, 13 « 1. 1 nethanol /0. 1%
tdfi uroacetl c acid (Reagem , 15 F| sher at%nd a

di ssolutl on rate profl les of the SAHA AP ba ches E-
i 156,44 SABAPolymofit|ceystals veerrrhpreed b1 gke (P e gvent perks

o?é%qk%wg% Bakis 51206 ploBBpubtidAt WiahBl anammeﬁés)fso

Ver age

HA % Di_sso at ' r.un orilsQle
L Kigrmts b T g
set wzﬁ&uﬁer@ﬁé péhémibrs Wtilredchif 2 4tely7stategpaghicle sge flgty@ut@n ons

were: DR3-6, 23 m/s rotor tip Speed 30-35 Lpm, 3 gen, ~70 turnovers (a turnover is one batch
volume passed through one gen).

 70x Batch Volume (L)
Natural Draft of Mill {Ipm)» #of Gererators* 60-

Approx. MBI Tone (hr) =

 The wet cake was filtered, washed with water (totz! 3 kg/kg, ~170 kg) and vacuum dried at
40-45°C. The dry cake was then sieved (595 pm screen) and packed as the “Fine APT".

EXAMPLES

25 grams of SAHA Polymorph I crystals and 388 grams of 1:1 Ethanol/watcr solvent
nnxuu'e were charged into a 500 ml jacketed resin ketile with a glass agitator. The slmry was wet
milled to a particle size less than 50 pmatroomtemperatn:efollowmgthe steps of Example 2.
The wet-milled slurry was heated to 65°C to dissolve ~85% of the solid. The heated shirry was
agedratﬁﬁ“Cfor 1- 3 hours to establish a ~15 % seed bed. The shurry was mixed in the resin ketle
underZOpsigpresmandatanagiMspeedmgequﬂ-?OOrpm '

" The batch was then cooled slowly to5°C: 65 to 55°C in 10 hours, 55 to 45°C in 10 houss,
45 to 5°C in 8 hours. Thcoooledbatchwasagedatswforonehourtoreachatarget supernatant

. concmu'anonoflessthanSmglg,mpaIncnlar 3 mglg. Thebatchslmrywasﬁltetedandwashed

with 1:1 BtOH/water solvent mixture at 5°C. The wet cake was dried at 40°C under vacmum. The
dry cake had a final particle size of ~150 pm with 95% particle size < 300 pm accarding to the
Microirac method.
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EXAMPLE 3A
Growth of Large Crystals in 1:1 Bthanol/Water

‘ 13.4 kg vormostat and 134 kg of a1l (v/v) solution of ethanol and water are
combined. The resulting shary is wet-milled to a mean size of 95% <100 pm. An additional 20
kg of the 1:1 solution is added and the batch is heated under 20 psig nitrogen pressure to 69-71°C
and aged for 3 houss to establish a seed bed. While maintaining 20 psig pressure, the batch is
cooled to 64-66°C over 8 hours; to 59-61°C over 4 hours; to 49-5 1°C aver 4 hours; then to 14-
16°C over 6 hours. The batch is filtered and the cake is washed with a total of approximately 80
kg water. The batch is vacuum dried at maximum of 55°C. '

EXAMPLE 4

7.5 grams of SAHA Polymorph I crystals and 70.7 gtams of 1:1 EtOH/water solvent
mixture were charged into a seed preparation vessel- (500-1mnl jacketed resin keitle). The seed shurry
was wet milled to a particle size less than 50 pm at room temperatme following the steps of

Bxample 2 above. The seed s!urry was heated to 63-67°C and aged over 30 minntes to 2 hours.

In a separate crystaltizer (1-liter jacketed resin kettle), 17.5 graws of SAHA Polymorph I
crystals and 317.3 grams of 1:1 BtOH/water solvent mixture were charged. The crystallizer was
peated to 67-70°C to dissolve all solid SAFIA crystals first, and then was cooled 10 60-65°C to
keep a slightly supersaturated schition.

The seed shurry from the seed preparation vessel was transfe:red to the crystalhzer. The
shatry wasnnxedmthsresmketﬂelmdetzo psig pressure, andatanagltatorspeedrange similar
fo that in Example 3. The batch slurry was coolcd slowly to 5°C according to the cooling pmﬁle in
Example 3. The batch slurry was filtered and washed with 1:1 BtOH/water solvent micxture at 5°C.
The wet cake was dried at 40°C under vacuum. The dry cake had a final particle size of about 140

.33

~ EXAMPLE4A -
Large Scale Growth of Large Crystals in 1:1 Ethanol/Water
21.7 kg of the “Fine APT” dry cakefromExanmleZA(ZS 6% oftotal, 0.40 Equiv. war.t
- basis) and 213 kg of 50/50 EtOH/Water solution (3.93 kg solvent/kg SAHA basis) was charged to

Vessel #1 — the Seed Proparation Tauk. 54.2 kg of SAHA Polymorph I crystals (71.4% of total,
1.00 Equiv, Basis) and 990 kg 50/50 EtOR/Water (18.24 kg solvent/kg SAHA basis) was charged
to Vessel #2 — the Crystallizer. The Crystallizer was pressurized to 20-25 psig and the contents '
heated to 67-70°C while maintaining the pressure to fully dissolve the crystalline SAHA. The
contents were then cooled to 61-63°C to supersaturate the solution. During the aging process in the

. Crystallizer, the Seed Prep Tank was pressurized to 20-25 psig, the seed slurry was heated to 64°C,
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Measurenent of Particle Size Distribution
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The B % Wahed Wikl H6tapditd &&ﬁuhamakgwym Alhs batch

trat Tabl e 20 13. Th
_mvagé;xwgts@f{x;@?ﬂa#l%%r?&ﬁl&@ﬁe%6{2%*1:"’%??@%7001 20 SAHA

" capsul es prepared using 30% wet-mlled and 70% | ar ge
crystals are illustrat cBXAMPEES| e 21 and Figure 14,

Tabl e 16: P%’e o%we@ mﬁ&ﬁ@am&hw Capsule
Content Par &l{ﬁ% i

98 lﬁ g%m)Mmrﬂa&mmﬁﬁﬂﬂangxﬂQﬁoﬁﬁemm 150

mg/gram (crys?a%lsol?entS % %‘gg turry was wet milled with TKA-Works Rotor-Stator bigh

ghear homogenizer odel TS0 with saperfine ‘blades at 20-35 m/s, until the mean partzcle size of

SAHAwaslessthanSOpmandQS%lcssthan IOOpm,whilcmannammgthetemperatweatroom
temperature. The wet-milled shurry wasﬁlteredandwashed thhEtOHIWater solvent mixfure at

room temperature. Thewetcakewasthendnedatrm"c. The final mean particle size of the wet-

mﬂledmatenalwaslcssthanSOpmasmeasmcdbytthxcmtracmethodasdcsmbadbeforc

- EXAMPLE6
MMM :

24 grams of SAHA Polymorphlcrystals and 205 ml of 9:1 Ethanol/water solvent mixture
werechaxgedmtoaﬁﬂﬂnﬂ;acketedrcsmkeﬁlewﬁhaglassagxm 'I‘heslmrywaswetm:ﬂedto
a particle size less than 50 gm-at room temperature following the steps of Example 1. The wet-
nnﬂedslunywashcatedtoﬁ?Ctodlssolve—-SS%Ofthesohd Theheatedslmywasagedaxﬁt!—
65°C for 1-3 hours to establish a ~15 % seed bed. 'I‘heslun‘ywasmucedatanag:tatorspwdrangc
of 100300 rpm.
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The batch was then cooled to 20°C with one heat-cool cycle: 65°Cto 55°Cin 2 hours,
55°C for 1 hour, 55°C to 65°C over ~30 minutes, age at 65°C for 1 hour, 65°C to 40°C in 5 hours,
40°C to 30°C in 4 hours, 30°C to 20°C over 6 hours. The cooled batch was aged at 20°C for one
hour. The batch slurry was filtered and washed with 9:1 EtOH/water solvent mixture at 20°C. The
wetcake was dried at 40°C under vacunm. The dry cake had a final particle size of ~150 pm with
95% particle size <300 jim per Microtrac method.

EXAMPLET
X-Ray Powder Diffraction Analysis -
X-say Powder Diffraction analysis was performed on SAHA Form I obtained in
accordance with Examples 1-6, and on SAHA Form II-V prepared by methods detailed in Table 2

~below.
Table 2 SAHA Samples analyzed by X-ray Powder Diffraction
SAHA Sample _Rcference Method
SAHA Form 1 - Examples 1-6
SAHAFormXI | US.5369,108 - SMquwmmdeWWﬂmem The
7 Columnns 25-26 solutions were passed through a plug of silica gel |
Procedures A, C,D | using BtOACTHF (3/1)- Practions weye collected |
, |- and concentrited. The solid appeared pink. A
SAHAFormII | US.5369,108 | SAHA was dissolved in methavol, filtered. via
Columns 25-26 celite, and concentrated on the rotovap to dryness. |
ProcedureB - | The residues were dlured with hexanes and |

_ filtered. The sohds appea:redpmk.

SAHA Form IV | Mai et al OPPI Briefs | SAHA was rectysta]llzed from acetonitrile.

(oonVel  33(4), |
301394

SAHA Form V Stowell et al J. Med. To a mixture of SAHA (4.0g) i anhydrous
Chem. {1995), 38(8), smethanol (15 mL) was added NaOMe (10.7 mk, |
1411-1413 437 M, 47 mmol). The solution became

| homogeneous, but solid formed after about 5
minutes. The mixture was stirred for 15 min, and
| then 100 ml of water was added followed by slow
'ﬂmmnﬁgwﬂmﬁc@dﬂﬂnm4bg'
The crystalline- sodeascoﬂechedandwashedwuh
water (2x75 mL). The solid was dried under high |
vaccum overnght yiclding 3.85 g (96% recovery) of
an off-white solid.
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X.Ray Diffraction Apalysis:

. ‘The samples were analyzed ona Siemens D500 Automated Powder Diffractometer
(Instrument ID No. LD-301-4), which is operated according to Standard Operating Procedure BQ-
27, Rev. 12, in accordance with the manufacturer’s instructions. The Diffractometer is-equipped
with a graphite monochromator and a Cu (\=1.54A) X-ray soutce operated at 50KV, 40 mA. Two-
theta calibration is performed using an NBS mica standard (SRMG675). The sawples woro
analyzed sing the following instrument parameters: ' :

Measuring Range: 4-40 2 theta
Step Width: 005A

‘'Measuring Tiime per Step: 1.2 seconds

Sample preparation was performed according to Standard Operating Procedure MIC-7,

‘Rev. 2 (Section 3.1.2), in accordance with the manufacturer’s instructions, using a zero

background sample plate (#1). The samples were processed following a light mortar and pestle .

. grind to epsure homogeneity-

' Figure 7A-B depicts the X-ray diffractograms for SAHA Farms I-V. The comresponding
data for the X-ray diffractograms is presented in Tables 3-7 below: ‘

Table 3: SAHA- Form I

Peak “FTheta | DA
(deg)

7 897 986159 |
2 537 | 943
3 1746 507
) 1941 457

3 20,04 343
6 7396 | 341

7 A4 364

3 476 | 399

9 7496 356
10 7796 3.19
i1 4529 2.08
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Table 4: SAHA Form I
Poak FTtem | DR Pk | 2Ttz | DX
(deg) - (deg)
1 512 1724 18 2172 409 -
2 546 16.15 19 2.07 4.02
3 748 118 20 22.88 3.88
4 772 11.44 21 73.36 3.80
5 8.15 18.84 22 2379 373
6 872 10.13 3 34.16 3.68
7 921 556 | 24 9466 361
8 11091 8.0 25 2575 346
9 12.38 714 26 %92 331
10 11355 652 | 27 77.56 323
1 1731 5T 78 3788 320
2 1833 486 29 %53 | 312
3 1836 4770 30 3068 291
4 1532 259 3] 4021 224
i5 1988 446 32 42.80 211
16 12676 wvi 33 2316 200
17 21.20 419
Table 5: SAHA Form Il
Peak Sem T D&y | Peak | 2Thets DA
(deg) (deg) ,
1 10.10 875 12 BEL | 373
7) 12.13 729 13 24.54 362
3 1383 640 14 75.04 355
4 1511 5.86 15 2536 3.51
5 17.65 5.02 i6 T26.10 341
3 1854 478 7| 2680 | 332
7 .| 1880 a4 18 3562 | 251
g T19.60 A5z o 3712 347
) 30.18 440 20 4092 7.20
10 12050 4325 21 243 213
i1 12169 4.10 2 4483 202
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125 5.524 4.836 4.920 4360 4.846 4339 4.372 5.2

. . . . 233
4.943 150 4.774 4.092 4.426 4.205 4.494 4451 3.904
4.860 4.488 180 3.872 3.260 3.804 3.810 4.116 4.022
3.404 4.400 3.910 210 2.658 2.196 2.776 3.025 3. 338

3.189 2.605 3.510 2.913 2.386 1.93 ‘
WOZEHIE 415 2691 3 840 2873 300 . PeTwSdGNTT

Table 6: SAHA Form IV

Peak 2Theta D (&)
S (deg) '
i 584 |- 9.99
2 9.25 9.55
3 11.00 g0d |
) 1244 AT
3 1738 5.0
6 1937 58
7 1993 | 445
8 92,36 307
9 22,69 388
10 23.83 373
f11 2424 3.67
12 2480 3.59
i3 25,80 345
14 26.96 3.30
15 7784 330
16 28.39 3.14
Table 7: SAHA FormV
Peak FTheta DA
(dep)
1 1508 EC
2 9.20 960
3 11007 8T
4 12.13 7.29
5 15.09 586
6 17.65 5.02
7T 1632 459
8 19.80 443
9 2016 441
10 2087 435
11 21.67 410
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1.922 1.520 2.266 3.176 3.350 2.570 3.963 2. 583
360 1.484 1.162 1.891 2.910 3.548 3.025

3.778

2.326 3.930 2.198 430 1.172 r

0.876 1.623 2.536

2:951 2.471 1.988 3.623 1.778 510 0.762 0.576 1.391

2.100 2.088 1277 1.572 2.839 1173 610 0.6

WO 2006/127319
12 24.56 3.62
13 28.25 3.52
14 76.10 341
15 135.62 251
16 13712 242
17 40.90 2.20
18 41.78 2.16
SR ED 213
30 7y 302
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The X-ray powder diffraction pattern of SAHA Form I was also collected nsing a
X-ray diffractometer with a copper Kot radiation (wavelength 1,542 A). The
‘prominent 20 positions along with the d-spacings are summarized in Table 3A.

_Table 3A SAHA Form
Position [ 28] | _d-spacing [A]
10.8 82
123 72
'17'2_ 52
192 46
19.8 4.5
237 3.7
241 3.7
25.7 35
26.8 3.3 |
277 3.2
EXAMPLE 8

Melfing Point Analysis
Melting point analysis was performed on SAHA Form I-V.
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0232 1.194 1.729 1351 1.210 1.086 1.843 0.768 730

0326 0.048 0.691 1.093 0.644 0.701 0.602 0.634 0.285
870 0.126 0.000 0.191 0.409 0.234 0.174 0.245 0.127
0.030 1030 0.000 0.000 0.009 0.000 0.039 0.000 0.000

0.064 0.000 Inp 0.000 o.000 0.000 0.000 0.000 0.000
WORGA7382 000 0. 000 1470 a000 o. 000 PCT/US2006/018737

Table 8: Melting Points

| SAHA Sample MP (°C)

SAHAForml  ['159-160 .

SAHAFormXl | 152-155

SAHA Form III 138-144

SAHA FormIV____| 158-160.5

SAHAFormV____| 159.5-160.5

EXAMPLE 9
 Differential Scanning Calorimetric Analysis
Differential Scanning Calorimetric (DSC) analysis was performed on SAHA Form I-V.

ipment: .
Standard Aluminum DSC sample pans and covers used were Perkin Elmer (Part #4)219-0041, or

_ equivalent).

SamplePanCnmperAccessoryused was aPeﬂunElmmStandard AlummumPan Cnmpexor
equivalent. :

Differential Scanning Calorimeter used was Perkin Elmer DSC 6 or eqmvalent.

Micro Balance used was Perkin Flmer AD-4 Autobalance or equlyalegt.

" Software — Pyris or other suitable thermalanalys:s software.

_ Differential Scanning Calorimeter Conditions:

Purge Gas ‘Nitrogen (about 20 mL/min)
Cooling Agent Tap water |
OvenTempProgram ~ Heat from 50°C at 10.0°C/minute to at least 30°C above the

observed melfing temperatore.
Data Interpretation:
The peak temperature and melting onset texnperatures were detemnned Peak shanpes were

observed for any mdlcatmn that more than one melting temperature is occurring.

‘The results of inulﬁple samples are summarized in Table 9:
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(woo a000 0.000 o.000 0.000 a000 0.000 1750 0.000

0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Table 17: Particle Size D stribution of SAHA API

Bat ches % Vol une Particle Size (run) 001 1136-1136M-
1376- C-R0O-02 1008D 10071) 1.77 1.76 2.02 2.92 11

w&;gﬁ(}hﬁgﬁS 0.45 0.87 13 0.55 0.46 0.44 0.91 RGI/0S28/018737
0.47 0.44 0.95

Table 9: Differential Scauning Calorimetry

SAHA Sample Onset Temp (°C) Peak Temp ("C)
SAHA Form I 161.8 1648
' 162.1 1645
162.7 {1650
161.4 T 11647
1619 1641
| 1616 1643 -
1525 164.9
160.9 163.7
1615 163.5
| . | 161.58 1163.93
SAHA Form ¥ 1566 l6o2. .. .
| | 158.22, 161.58 (doublet) | 160.39, 162.4 (doublet)
SAHAFormII | 110.86, 145.68 (doublet) | 120.1%, 147.58 (doubles)
114.69, 144.41 (doublet) | 122.40, 147.00 (doublet)
12367, 148.89 (doublety | 127.89, 152.22 (doublet)
SAHA FormIV | 156.26, 161.64 (doublet) | 160.55, 153.66 (doublet)
' 160,46, 164.77 (doublet) | 162,63, 166.55 (donble)
SAHAFormV___ | 12447, 162.55 (donblet) | 128.13, 165.14 (doublet)

Depending tipon the rate of heating, i.c. the scan raxe' at which the DSC analysis is
conducted, the calibration standard used, instrument calibration, the selative humidity and upon the
chenrcal purity, the endotherms of the respective SAHA anaiyzad may vary. For any given

sample, the observed endotherm may also drffer from instrument ¢o instrument; however it will

generally be within the ranges defined hemm provided the mstrumctus are cahbrated similarly.

EXA.MPLE--IO _
Development of Computer Simulation Model

7 Model development Igocedum

During encapsulaﬁon, the SAHA crystals undergo breakage from the pressure UE the
tamping pins. The first part of the SAHA dissohition and breakage modeling was - the devejopment
of dissolution and breakage models. Both models were combined for the caloulation of the
breakage and subsequent dissolution of the broken crystals and evaluation and apnmlzanon of the
mode] parameters for different batches. '

The developmcnt procedure can be summarized as follows. First, pacticle size
distributions (PSD) and dissolution proﬁ_les of the SAHA Form I crystals before encapsulation
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18 0.91 0.72 0.66 1.48 1.27 0.99 0.88 2.03

. . . . . 1.33
1.00 0.89 2.06 31 1.72 1.27 1.14 2.58 37 2.14 1.55
1.42 3.05 2.22 1.56 1.49 2.95 50 2.68 1.83 1.83 3.28
4.00 2.60 2.76 439 6.30 3.81 435 5.96 75

WO 2006/127319 PCT/US2006/018737

were measured. The model for dissolution of pon-dispérse powders was developed by combining
the resistance of infrinsic dissolution [32, 33] and the film resistance [34] for polydisperse powders
and crystals. The dissolution model parameters include the jntrinsic dissolution constant and the
shape factors of no n-spherical crystals. The parameters of the dissolution model were evaluated
by fitting the mode] solutions to the experimental dissolution profile of the SAHA Form I crystals.

Encapsulation of the SAHA crystals with excipients was performed. The density of the
capsule content was evaluated for each experimental condition. The dissolution profile of SAHA
from capsules was measured. Acceleration of the dissolution was observed as compared to the
dissolution of the SAHA crystals before encapsulation. The acceleration of dissolution conﬁrms
breakage of the crystals during encapsulation.

The breakage model of the SAHA crystals during encapsulation was dcveioped [35, 36).
The breakage model parameters include the breakage rate constant and the breakage: rate exponent.

" The breakage mode! was employed for calculation of the PSD after breakage during encapsulation

assuming a combination of breakage rate constant and breakage rate exponent. The dissolation
model was employed for calculation of the dissolution profile of the broken crystals with the
calculated PSD. The computed SAHA dissolution proﬁle was compared with the experimental
SAHA dissolution profile for the capsule. The procedure in this paragraph was repeated for

. gdifferent combinations of the breakage rate constants and exponents until an optimum fit was

found. The procedure was also repeated for different batches of the SAHA crysials having

different PSDs and for different encapsulation conditions.

The optizmm dissolution model parameters were found which could satisfactorily describe
dlssointlon of all batches having dxfferent PSDs. The parameters were used for prediction of

" dissolution ofboththeSAHAcrysmlsbefmeandafmrcncapsulanon The opumumbmakagemtc
expouent was found andcouldbcusedmﬁicbrcakagemodel for all batches.

The optimum. breakage rate constant for each batch and each encapsulanon conditions was.
related to the capsule density at given encapsulation conditions. A near linear dependence was
found between the increasing capsule density and the breakage rate constant for all relevant
encapsulation conditions and batchies as illustrated in Figore 11.

Prediction procedure

After the breakage and dzssolutlon model development and the modcl paramcter
optimization, the combined breakage and dissolution model could be nsed for prediction of the
dissolution profiles for new SAHA batches and for the optimization of the encapsulation
conditions. The only mformanon needed is the PSD of the new batch. '

The pradlcnon procedure can be sumimatized as follows. First, the PSD of a new batch
before encapsulation was measured and capsule density was assumed. The correlation between
capsule density and the breakage rate constant was used for calculation of a breakage rate constant.
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Blending of crystallization batches

6.44 3.63 4.44 5.29
531 5.58 125 105 6.36 3.42 4.42 4.72 8.05 435

150 9.07 5.47 6
3L .07 5.47 6.72 6.13 936
7.48 6.52 180 210 733 7.14 6.88 538  ©.27
.24 663 7.96 6. 82 9. 21
WO 2006/127319 7 : PCT/US2006/018737

The computed breakage rate constant together with the optimwm breakage rate exponent
were introduced into the breakage model to simulate the breakage during encapsulation and a new
PSD of broken crystals after encépsulation was computed. h

The new PSD was introduced iito the dissolution model and the SAHA dissotution profile |

from a capsule was simulated. The simulated dissolution profile was compared with the target
reference profile. The procedure was repeated for a new capsule density until the optimum fit
between the simulated profiles and target was found. The optimum capsule density directly

determines the optimum encapsulation conditions.

EXAMPLE 11
Blending of SAHA Crystals

" The above _p:gdibtion procedure can be used for demiDg the blending ratio of different
crystailization batches to obtain a dissolution profile similar to that of the reference.

vstal batch 283 with & wet-milled crystal batch 288

imization of the blending ratio of a large _ : i

* Matbematical models were used for the prediction of the optimal blend of the larger

crystal batch 283 with the wet-milled crystal batch 288, First, the goal was to find optimom blends
for capsules pre_pamd at given coﬁdi_tions (capsule density) and then to find the most robust blend

 for different encapsulation conditions. An example of the optimization is shown in Figure 8 for the

capsulé density =0.8. The dependence of the predicted F2 values for different capsule densities are

shown in Figurc 9. Figure 9 shows that the predicted F2 iest value increases with the decrease of
. the cai)sule. density (The decrease in capsule density causcs a decrease in the extent of breakage)-

The wet-milled crystals showed Jitdle breakage during the encapsulation prOCeSS. 1t was concluded
that the most robust blend cbmpositi(m (the 16We§t F2 variation between capsules prepared at
different conditions) contained 30% of the batch 288 cxystals and 70% of the batch 283 crystals.

" Bxperimental dissohution curves for capsules manufactured from the blend containing 30%
of the basch 288 crystals and 70% of the batch 283 crystals are presented in Figure 10..

A, similar computer simmlation process can be used for blending SAHA crystals from
different crystallization batches. Depending on the particle sizes of the different batch crystals,

one would take into account the breakage constant of each baich. Using the computer siroulation

. process above, capsule lot 0683_007A001 was produced by blending 21.2% of batch 1002DRW,

18.0% of batch 1008D, 34.4% of batch 1002E, 10.0% of batch 10048 and 16.4% of batch 1006D.
Batch 1001E and batch 1003E SAHA Polymorph I crystals were blended without the aid
of computer simulation, and were b_lended at a ratio of 2:1 to produce capsule lot 6001.004.
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10.42 8.86 6.70 4.99 10.36 8.75 6.09 360

. . . . 4
3.24 8.97 7.90 5.03 510 1.95 6.34 6.16 3.71 1. 220
3.60 4.07 2.54 610 730 0.66 1.40 L48 1.26 870

0.24 0.23 0.11. 0.45 1030 0.00 ‘ : :
0.00 0.00 0.00 0.00 0.120 1230
WO 2006/127319

PCT/US2006/018737
EXAMPLE 12
Powder Blending of SAHA Crystals
Powder Blending

25.0 Kg of blended SAHA Polymorph I erystals were first sieved through a 30 mesh
screen (600 pm). The resulting SAHA, 11 1 Kg of Mlcrocrystalhne Cellulose (Avicel PH-101),
and 1.13 Kg of Croscarmelose Sodlum were then loaded into the 141.6 L V-blender, 113 L Tote
blender or another comparable sized and type blender. For the V-blender, the resulting matexjal
was mixed to homogeneity for approximately 8 minuies at approximately 2.5rpm. For the Tote

.. blender, the resulting material was mixed to homogeneity for approximately 17 minutes at

approximately 12 rpm..

Powder Blend Lubrication

293.0 g of Magnesiun Stearate (vegetable grade) was sieved through a 30 mesh screen
(600 pm) and loaded into the V-blender with the blended powder mixture. ‘The resulting mixture
was blended to homgenmty for approximately 8 minutes at approximately 25 rpm. 2930¢gof
Magnesium Stearate (vegetable grade) was also sieved through a 60 mesh screen (250 pum) and
loaded info a tote blender with the blended powder mixture. The resulting nixture was blended o

homogeneity for approximately 17 minates at approximately 12 rpm.

Table 10 summarizes the physical properties of the raw materials in the capsule.

Table 10: Physical and Chemical Properties of Raw Materials.

Raw Material _ Physical Property | Value
| Suberoylanilide  hydroxamic | Melting Point (DSC) 1 161-163°C
acid (SAHA) - milled and Solubility:
large crystals o InWater < 0.1 mgfml
o InMethanol 42 mglml
o InEthanol 0.1 mg/ml
o 2% CIP100 agueous soln. 11.3 mg/ml
. . _ o 2% SD-20 aqueous soin. 0.085 mg/mi
Microcrystaliine Cellulose | Nominal Mean Particle Size 150 pm
(Avicel PH-101) NF, Ph. Eur., Moisture Content 5%
TP (RMC BioPolymer) _ { Bulk Density 0.26—0.31 glec
Croscarmeliose Sodivm NF, | Bulk Density 0.48 glcc
| P Bu., TP * | Tapped Density 0.67 glce
| (PMC BioPolymer) | Particle Size Distribution < 2% wt. Tetained on
| . Mesh No. 200 (75 pm)
< 10% wt. retained on
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0.00-0.00 1470 0.00 0.00 0.00 0.00 1750 0.00 0.00

0. 00 0.00 Table 18: Particle Size Distribution of

SAHA Capsul es prepared using a Blend of APl 288 (30%

wet-mlled) and 283 (70% Large) 96 Volune. Particle

Si ze, capsule Density gmO0.73 0.81 0.84 0.90
woBicodatah 4.5 5.32 5.97°6.27 7.22 5.86 53 1.POI/US2086/018737

1.43 1.62 1.29 6.5 1.16 1.28 137 1.54 122 73 1.12

TredTSs AT | Mesh No. 325 (45 pm)

Magnesium Siearate Bulk Density ' 0.16 gfec
| (vegetable grade) NF, Ph. Particle Size Distribution < 2% wt. retained on
Eur., JP '_ | Mesh No. 200 (75 pm)
(Mallinckrodt Baker Tac) | Specific Surface Area 42:0.04 g _
EXAMPLE 13
. _ Encapsuiation of SAHA Capsules

Encapsulation/Weight Sorting

The lubed powder mixture was encapsulated using an H&K encapsulator, polished
tamping pins or chromiuvm pitride coated tamping pins and size “3” capsules to the desired capsule
weight. The filled capsules were polished using a capsule polisher and subsequently weight sorted
using a weight sorter to the appropriate weight limit range. Table 11 summarizes the encapsulator
settings.

Table 11. Summary of Encapsulator Operational Settings.

Dosing Disc ' | 10.0-12.7 mm.
.| Tamping Pins/Station _ 3ori2 ,
- Tampmg Pn ’I‘ype ‘Pohshed Uncoated or chrommm nitride coatccl
' Vacuum . N ON ,
Encapsulator Speed | , | 150-270 caps/min or 750-1000 capsl’mm

The final SAHA Capsule Gomposmon is muslratzd in Table 12. The capsu]cs are weight-
sorted using an acceptance limit for capsule weight variation of 10% the target capsule weight.
The capsule weight variation ina typical batch is £ 4% of the target capsule weight.
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1.17 1.59 1.75 1.89 2.09 1.68 11 2.00 2.21 2.39 2.61
2.15 13 1.88 2.08 2.26 2.45 2.11 155 2.22 2.48 2.68
2.88 2.64 183 2.51 2.83 3.06 3.25 3.21 213 2.39 2.72

2.92 3.09 3.25 2.69 3.08 3.28 3.44 3.8 3.69 425 449
4.67 532 37.5 5.28
WO 2006/127319 PCT/US2006/018737

Table 12: SAHA Capsule Composition

_lggredicnt Unit Weight (mg) | Weight %)
Suberoylanilide
bydroxamic acid | X° - : Y
(SAYJA) — Milled '

Suberoylanilide _ :
hydroxamic acid | 100.0-x 66.67 - y
(SAHA) —Large -

Cellulose (Avicel PH-|44.33 ;29.80
IOI)NF Ph. Bur,, )

' Cmscarmellose Sodlum '

4500 . 1300
NRPhEBur,JP b -

Magnesium  Stearate |
(vegetable grade) NF, | 1.170 | 0.78
Ph. Bur., P ' :

Hard Gelatin Capsule, }
Size~ *37  Conistap, | 10 09  fwa
Opaque*

Total** 1500 10000

*The market capsule ink formulation is Colorcon S-1-17762. ’I"SE-ﬁ'ee gclann capsules.

: ** Total welghts do not include the hard gelatin ca:psule shells.

The dissolution rate of SAHA fromhard gelahn capsules was evaluated using a USP

" Dissolution Appazatus 1f (VK 7000, Varian Inc., Cary, NC). Each capsule was placed info 2
10

helical sinker (Quality Lab Acccssor.les L.L.C., Manville, NT) and delivered to vessels containing

900 mL of 2.0% Tween ('I‘CI America, Portland, Oregon)-at a temperature of 3720.5°C. The

paddles wemrotawdat 100:pmand samples wercpu!ledatspecxﬁedumemtcrvals via an
autosampler (VK 8000, Varian Inc.; Cary, NC) eqmppedwﬁh35 pan full flow filters (Varian Inc.,
Cary, NC). -

Subsequently, samples were assayed for SAHA by High Performance qumd
Chromatography (Agilent 1100 series, Agilent Technologies Inc., Wilmington, DE). The
chromatographic analysis was conducﬁed using a Phenomenex Lama C8 (2) (100 x 4,6 mm) 5 pm
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75 6.28 6.89 6.88 6-75 6.66 90 6.63 7.06 6.95 6.72

6.34 105 5.89 6.02 5.81 5.53 5.02 125
5.84 5.15 150 7.31 632 5.87 5.29 6.92 6.69 628

WO 2006/127319 PCT/US2006/018737

patticle size colummn, a mobile phase of 1:1 methanol/0.1% trifluroacetic acid (Reagent Grade,
Fisher), and a detection wavelength of 242 nm.

Excxplents capsule shell and moisture showed httle effect on the dlssolutxon rate of the
SAHA capsule contents. However, the particle size distribution of SAHA influenced the
dissolution rate. _

The dissolution rate profiles of SAHA from the capsule contents are illustrated in Tables
13, 14 and Figure 5. The dissolution rate profile of SAHA from the reference capsule Lot
0683_004A001 is illustrated in Figure 1. The F2 factors of SAHA from various capsule batches
were calcnlated using capsule Lot 0683_004A001 as the reference.

Table 13: Dissolution Rate of SAHA Capsules

’  Average SAHA % (with RMSD) Dissolved at Time
Capsule Lot # . (minutes) - g - ¥2 Factor
o |10 l1s {20 130 145 160
' 00 -1585 689 |750 |829 [894 [93.1
| C04.0306-001 0 1585 10685 Lo 1oe 1582
. - Yoo |65 5.2 |44 130 118 L1 ’
' ' {oo 163 727 |785 |857 |919 9054 | .
| r613-001 ,0 ) ? 1 ; T 49.7
. . 0.0 128 - 2.3 : 15 _ 17 -1 13 1.0
00 lssi jeas |705 1787 1855 1897 |
6001.001 0 _55_-1 _ + 897 1462
) Yoo 32 ‘-3.9, 26 . 23 28 |28
' o lazo 1529 1590 {617 1761 |81,
6001.002 06 1439 529 1 = : 71553
] 0.0 8T 7‘.{_ 64 '4.3 |36 3.1
00 1460 544 |60 685 1769 1818 ‘
1 6001.003 1 _ 3888 4 50
: ) 0.0 31 127 128 - 3.0 _ ; _3..0 3.4_ -
w0 1512 [e00 1661 (745 {825 |819 B
6001.004 ',0 —- { 60.0 e — {4 89.7
Yoo {28 j23 119 123 24 21
: 0 |5 610 le6s 1731 | w3 |8 '
6001.005 00 1535 |0t _ 793 1836 leas
: . ) 0.0 2.5 I_.S __1.8 ! 2.5 3.0 . 27
- 00 1302 l494 |558 |61.0 |68.8 3,
001,006 oo {392 {49 |60 | 739 {14
. . 0.0 _ 04 ﬁ 8.7 ‘133 4_.1 i 4.2 . .
0683_004A001 00 |s27 1er7 1677 |755 [82.6 |87.0 jReferencelot |
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4.7 180 6.83 5.51 4.69 4.09 3.98 215 5.43 3

. . . . .85 3.1
2.67 3.19 255 333 2.04 1.75 1.49 236 305 1.95 0. 713
0.95 0.81 1.61 365 0.78 0.12 0.20 0.13 0.84 435 0.06

0.00 0.06 0.06 0 515 0.00 0.00 0.00 0.0
0.00 0.00 0.00 O 735 0.00 ' 1000 615000
WO 2006/127319 PCT/US2006/018737

Table 14: Dissolution Rate Profile of 0683_DFC007A001

Average SAHA % Dissolved at Tire, minutes

Capsule Density - F2 Factor
0 10 15 |20 {30 |45 160
3 0. 47 56 |62 o 178 |82
0683_007A001 L : - .7 : 619
0.0 7 126 2.8 2.3 30 3.6 3.3
Yoo 1527 ler7 677 755 1826 |870
0683_D04A001 0 Reference Lot
. 0.0 5.7 5.2 5.0 4.7 4.5 4.3

Measurement of Dissolution Rate of SAHA APl
Thc dissolution rate of 100 mg of SAHA API before encapsnlation was evaluated using a
usp Dlssolutlon A,pparatus 11 (VK 7000, Varian Inc.. Cary, NC) About 100 mg of SAHA was

delzvered to vessels containing 900 mL of 2.0% Tween (TCI America, Portland, Oregon) ata

temperatare of 3730.5°C. The paddles were rotated at 100 rpm and samples were pulled at

specified time intervals via an autosanq)ler(V’K 8000, Varian Inc., Cary, NC) equ;pped with 35
g full flow filters’ (Varian Inc Cary, NC).

Subsequently, samples were assayed for SAHA by High Performance Liquid
Chromatography (Agilent 1100 series, Agilent Technologies Inc. , Wilmington, DE). The
chromatographic analysis was cenducted usinga Phenonienex Luna C8 (2) (100 x 4.6 min) 5 pm
paruclc size columm, a mobile: phase of 1:1 methanoli{) 1% tnﬂmoacetlc acid (Reagent Grade,
Fisher), and a detection wavelength of 242 nm.

The dissolution rate profiles of the SAHA AFI batches are illustrated in Table 15 and

‘Figure6
Table 15: stsolutlon Rate Profiles of SAHA. APL batches
. SAHA % Dis l edatTimc mmutcs
APILot# {Average soly 7 _
0 410 115 20 30 45 76{)‘ ]
: 00 1382 |489 |573 693 |80.6 |B77
1136-1136-00-001 - ! -
L 0.0 17 24 a7 = {28 3.6 26 -
. 0.0 1.1 139.7 47.1 58.3 70.1 . 783
1 1376-CRO-02 - 131 - : ,
s 0.0 5.2 4.5 31 3.1 2.7 _L29
' ‘ 0.0 268 . {348 415 51.3 61.8 1698
1008D — ; - —
L 2.0 24 : : 3.1 2.6 .2.2 24 | 2]
. 0.0 37.8 -46.1 '52.1 619 718 79.3
1007D i
00 3_.3 132 26 . 124 24 | 20
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2006/ 127319PCT/ | | S2006/ 018737 305 2:824 0.729 0.777
©1.117 1.029 0.555 0.599 1.044 0.599 7.539 5.120 365
0.629 0.243 0.184 0.139 0.392 0.228 -0.127 0.377
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EXAMPLE 16
Measurement of Particle Size Distribution

Particle size measurements of the blended SAHA crystals (Acl've Pharmaceutical
Ingmdlent. APY), lubricated formulation blend, and capsule contcnts were determined via a
Sympatec laser diffraction analyzer (HELOS H1006, Clausthal-Zellexfeld, Germany) equipped
with a RODOS powder dispersion system.

Approximately 150 mg of sample was manually delivered to the system and atomized
through a laser beam using 0.1 bar air pressure. Data was collected using a focal length lens of
850 or 1750-pm and the targeted obscuration range was 5-20%. The fraunhofer optical model was
ntilized to deconvolute the sample scattenng pattems to yield the resultant particle size
distributions.

The pa-mcle size distribution of the SAHA capsule contents are ﬁlusﬁaxed in Table 16 and

Figure 3. The particle size distribution of the SAHA API batches prior t0 encapsulatlon are

illustrated in Table 17 and Figore 4. The particle size distribution of SAHA capsules prepared -
using a Blend of API 288 (30% wet-milled) and 283 (70% Large crystals) are illustrated in Table

" 18. The normalized particle size distribution of SAHA from capsules prepared using different

biends of wet-milled and. lacge crystals are illustrated in Table 19 and Figure 12. The particle size
distribation of Lot CO666001 SAHA capsules pmpared using 30% wet-milled and 70% large
crystals are iliustrated in Table 20 and Figure 13. The particle size distribution of Lot 00667(101

' SAHA capsules prepared using 30% wet-milied and 70% largc crystals are illustrated in Table 21

and Figure 14.

Table 16: Particle Size Distribution of SAHA Capsule Content

%Volum
| Particte | Capsule Lot #
. - , , : , .| 0683
Size co4- | F- ,
o306 | 613 6001 | 6001 6001 6001 |6001 6001 |DFC
{ Q) - loos lom 1oz {ooa Joos |006 |o004a
001 001 ' -
o0
9 1sg0n |6860 |8426 19278 17468 18043 1136 |5.03% |9.193
1 |i742 |2.068 {2075 |2096 |1776 1933 2516 |1421 |2.140
13 | 1844 |2214 2004 [2060 |1783 |1933 12440 1147 |2.130
15 1926 |2332 12123 j2021 |1785 11926 |2.361 1526 2113
18 3004 |3.636 |3.180 |2:955 _ |2.669 (2866 {3399 {2351 |3.125.
22 4110 14934 {4180 |3.793 13.518 3748 14282 |3.193 |4.060
26 4126 lass4 | 4061 |3.623 3443 13636 |4.009 |3204 {3918
31 5082 {5.892 | 4853 |4.288 4166 (4362 |4.647 [3957 |4.670
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515 0.000 0.000 0000 0000 0.000 0.000 0.000

0. boo

0. 000 0.000 0.000 615 0.000 0.000 0.000 0.000 0O.000

0. 000 0.000 0.000 0.000 0O.000 0.000- 735 0.000 0.000
0. 000 0.000 0.000 0.000 0.000 0.000 0O.000 0.000 0.000
875 0.000 0.000 0.000 0.000 -0.000 0.000 0.000 O
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290
woQ@0@7382 000 0.000 Large D,,,"", (pm) 141 FAF/US2060I8737
37 |s8ss |eser |5428 |a786  |4751 4928 |5082 4600 | 5245
5 | 5406 |5052 |4969 4404 |44y |4573 4587 14370 |4.833
o |s5892 |6144 |5220 |a671  |a772  |4880 |4792 4753 |5130
60 7444 17434 16501 | 5863 | 6056 [6.157 |5935 16121 |6.430
25 lo10sa |8754 7050 |7220 |7540 |7.623 }7228 |7.777 |7.908 |
o0 |7.188 | 6504|6220 |5678 |S971 16014 |5623 ]6290 |6.198
105 | 5582 | 4994 | 4876 |4478 |4736 14747 |4376 |5057 | 4875
125 5524 148364920 |4560 | 4846 14839 14372 15233 14943

Tis0 |a77a |aosz |aa26 4205  |ad94 |4451 [3904 |4.860 |4.488
180 13872 |3260 [3804 (3810 4116 402 13404 |4400 3910 }
210 12658 |2.196 | 2776 |3.005 [3338 13389 |2.605 }3510 ;2913 |
950 | 2386 |1930 12600 [3238 |3692 [3418 |2691 |3840 |2.873

Ta0o 11822 1520|2266 |3076 3778 13350 |2570 13963 }2.583 |

Ta60  liase |11ez 1801|2010~ |3548 |3005 2326 |3.930 12198

Taso 11172 |ose 1623 |2536 2051 {2471 |1988 |3623 | 1778
sio lo7ez |os576 [1301 |2100 |2088 1777 {1572 12839 L1273 )
610 loeis lo2s2 |1194 1720 J1351 11210 |1086 11843 10768 |
70 |o3z6 |o04s |0.6o1 |1003 0644 10701 10602 |0634 10285 )
50 10126 10000 {0.191 |0409 {0234 10174 (0245 {0127 10030
0% |ooco |0000 000 |ocoo  |0039 jo000 |0000 |0064 |0.000
1230 10000 0000 0000 Joooo |ooo0 | 0000 10000 |0.000 |0.000 |
1470 | o000 |0.000 |0000 {0000 - {0000 [0000 |0:000 |0.000 10.000
1750 | 0000 |0000 {0000 |0000 0000 [0000 0000 |0000 |0.000




141 141 122 122 122 122 122 182 165 Itlfilled D, .."

Oe 29 29 29 29 A 34-34 36 36 Tabl e 20:

Particle Size Distribution of Lot CO666001 SAHA

capsul es prepared using 30% wet- mlled and 70% | ar ge

crystals % Vol une SAHA 10Orng Lot # C0666001
woBstiteie Size (1nm) 1A, cap4 Capsul e, DrumPERFSHOE018737

Drum 13, cap3 Capsule, Drum 2B, capl Capsul e, Dr um

Table 17: Particle Size Distribution of SAHA API Batches

% Volume
Particle Size | APILot#
b 136-113600- 4 1376 cro-02 | 1008D - | 100D
| 001 |
9 L7 . X 292
11 0.52 045 0.45 0.87
13 0.55 046 1044 __loot
15  0.58 047 | 044 0.95
18 091 o2 loes — |148
22 121 099 loss |20
26 133 | 1.00 080 206
31 172 | 1.27 114  |2s8
37 loa o ]155 142 3.05
3 |am 156 149 2.95
150  |aes 8 |is3 R EY
60 4.00 o Jaeo 1276 1439
175 1630 {381 435|596
90 __lead 1363 1444 1529
105|636 R Y S T~
125 " lsos a3 571|558
150 007|541 672 6.13
180 936 692 748 e
lao  l1m 714 | 688 BRER::
250 796 1927 824 {663
1300 6.82 042 |88 6.70
360 499 10.36 8.75 6.09
430 324 8.97 7.90 5.03
510 _luss 634 leis  |am
610 121 3.60 407 1254
730 10.66 140 148 _j126
870 0.24 0.23 }0.11 045
1030 000 looo 1000 10.10
230 (000 _Jooo 0.00 { 0.00
1470 0.00 0.00 000 0.00
1750 0.00 0.00 _10.00 [ 0.00
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3A, cap4 Capsul e,
cap4 Capsul e,
5.91 6.03 5.57 5.48 156

Drum 3B,
Drum 4B,

capl

Capsul e,
cap4 Capsul e,

Daum 4A,

Drum 513, cap3

5.49 5.81 539 1.31 1.33

1.22 1.20 1.23 1.18 125 1.30 1.25 1.26 1.16 1.14 117

1.12 1. ) )
W02006!12731918 1.23 1.20 121 1.10 1.09 1.13 1.

Qrrus2006/018757

Table 18: Particle Size Distribution of SAHA, Capsules prepared using a Blend of API 288 (30%

wet-milled) and 283 (70% Large)
: % Volume
Particle Size, Capsule Density
pm - Biobatch
0.73 {08 0.84 0.90
45 1532 5.97 | 6.27 7.22 5.86
55 1120 1134 | 143 1.62 1.29
165 1.16 }128 137 1.54 122
|75 112 123 132 147 {17
| 1.59. 175 189 2.09 {168
u 2.00 2.21 239|261 2.15
13 | 188 2.08 226 245 2.1
155 220|248 2.68 2.88 2.64
185|251 283 306 325 321
215 1239 272 292 - 1309 1325
l2s_ {260 3.08 328 344 38
30 3.69 425 449 4,67 5.32
315 528|607 635 653 745
45 4.99 15.68  5.88 | 5.97 1663
1525 | 4.66 521 539 542 581
62.5 1567 634 642|637 657
155 628  6.89 6.88 6.75 6.66
{o0 6.63 706 _ 6.95 6.72 634
105 1589 6.02 581 553 [502
125 | 692 6.69 | 6:28 5.84 1515
liso |73 652 5.87 1529 |47
180 6.83 551 4.69 4.09 3.98
215 543 3.85 3.3 2.67 319/~
{255 3.53 2.04 11.75 1.49 236
305 1.95 lozr  loss 0.81 161
365 0.78 012 - - {020 0.13 0.84
|43 0.06 10.00 0.06 . 0.06 lo
515 0.00 0.00 0.00° 0.00 0
615 0.00  0.00 0.00 0.00 1o
735 0.00 0.00 0.00 000 |0
875 0.00 0.00 0.00 0.00 0




1.12 1.17 9 1.71 1.72 156 155

. . 1.61 1.50 137
i. éi i 16 1.95 1.95 2.03 1.88 1.95 2.08 13 2.162621(])-4
. .84 1.93 1.78 1.83 136 16 2.42 2.43 2.20 2.20

2.30 2.13 2.19 233 19 2.78 2 '
. .80 2.

2.54 2.69 2.69 2.71 2.49 >4 254 2.66 2.48 -

WO 2006/127319 ’ ’ PCT/US2606/018737

Table 19; Normalized Particle Size Distribution of SAHA from capsulés prepared using different
_blends of we_z_-mi]}ed and large crystals

% Volume:

SAHA 100mg

SW3/| SW3/7 | SW3/! | SW3/ | 5W5/ sw5/ | SW5/ | SW5/ | SW5/ | 5Wi1 | SWI2
Particle | 4Ul1; | 4UL 4U1; | 4U1; ".40'3; 4U3; | 403; 403, 41U3; 'I4U4', 1 404;
Size | 60:40; | 60:40; | 60:40; '_ 70:30; | 70:30; 70:30; | 80:20; | 90:10; | 90:10; 70:30; | 70:30;
| p=18 | 64| 0259 | £=79 | 2272 | 2241 | =50 248 | 2204 | 246 | 248
p= | p= | p= | p= | P= | P= | P7 Cp= | p= | p= | P=
075 | 070 | 02 | 076 | 0.69 | 082 | 0.80 | 0.68g/ | 0.81 | 0.69gf | 0.70g/
gl | goil, | gt | ghol, | oot | gl | g | mi | gl | ol | omb |

9850 | 11.86 | 11.95 | 9.352 | 4.525 7202 | 7.028 | 4.052 | 7.268 | 5281 | 5.442 -

103 | 2.486 | 2.488 | 1.053 | 1.080 | 1673 | 1.553 | 0.857 | 1554 | 1168 | 127 ;

[ 1831 | 2125 | 2.156 | 1.681 | 1.084 | 1.563 | 1429 | 0763 | 1371 | 1059 | 1133

5

T | 1967 | 2306 | 2322 | 1802 | 1.062 | 1625 | 1491 0.810 | 1447 | 1.106 | 1.180
- _ _
9

513 | 2910 | 2942 | 2303 | 1519 | 2.245 | 2052 | 1074 | 1.904 | 1.504 | 1.607_

i1 | 2983 | 3425 } 3.471 | 2720 | 1.945 } 2805 2551 | 1322 | 2330 | 1.841 | 1.088

13 | 2630 | 3.008 | 3.045 | 2.406 | 1859 | 2.615 2377 | 1222 | 2155 | 1681 | 1.828

16 | 2.885 | 3.313 | 3315 | 2.661 | 2.188 | 5,033 | 2.750 | 1417 | 2500 | 1.877 | 2054

5,988 | 3.460 | 3417 | 2808 | 2454 3329 | 3.046 | 1504 | 2780 | 1.994 | 2.186
2616 | 3.073 | 297 | 2500 | 2304 | 3.060 | 2.821 | 1533 | 2630 | 1770 | 1962 |

19

22 _

25 | 2741 | 3243 | 3.096 | 2.680 | 2.578 | 3334 | 3.110 } 1.763 ] 2.034 | 1.896 | 2.088
30 2.50

3.540 | 4203 | 3.939 | 3.537 | 3.539 | 4420 | 4190 } 2.502 | 4.020 | 2.516 | 2.767

38 | 4831 | 5671 | 5274 | 4901 | 5.186  6.150 | 55940 3.823 | 5735 | 3.600 | 3.939 |

45 | 4361 | 5.024 | 4671 | 4461 | 5013 5621 | 5.514 | 3902 | 5413 | 3441 | 3.721

53 | 3.818 | 4.333 | 4054 | 3962 | 4677 | 5.048 | 3046 3997 | 5.048 | 3.120 | 3386

63 | 4.277 | 4.792 | 4542 4540 | 5.611 | 5.878 | 6.038 5.271 | 6.204 | 3.520 | 3.874_

75 | 4.358 | 4813 | 4653 | 4798 | 6270 | 6315 | 6712 6.791_| 7.086 | 3467 | 3.940
90 {4504 | 4781 | 4725 | 5.107 |. 7.068 6.609 | 7.228 | 8.509-| 7.751 } 3.361 | 4.042

105__| 4275 | 4.197 | 4274 4894 | 6870 | 5817 | 6407 | 8637 | 6870 3.177 | 3.951

125 | 5623 | 4981 | 5.192 | 6329 | 8.573 | 6482 7152, | 1088 | 7535 | 4599 | 5.738 |

150 | 6677 | 5219 | 5608 | 7.338 | 8.886 | 5935 | 6480 | 1L.11 6661 | 6.735 | 1.874

180 6733 | 4637 | 5.129 | 7.201 } 7.295 4389 | 4.698 | 8.825 | 4.641 | 9.030 9.486

215 | 5546 | 3.333 | 3.765 | 5.630 1625 | 2.600 | 2.607 | 5339 | 2.535 | 10.29 | 9470 )

ass | 3.640 | 1829 | 2067 | 3.192 | 2.320 | 1282 | 1266 | 2528 | LI78 | 9571 1.595
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2.48-2.59 2.44 2.50 2.61 3.06 3.09 2.86 2.85 2.9

. . . . . .97
2.82 2.89 2.99 30 4.25 4.31 4.03 4.03 4.17 4.01 4.08
4.19 38 6.13 622 5.85 5.92 6.08 5.88 195 6. 07

PCT/ US2006/ 018737 WD 20061127319 Tabl e 21:

Size Distribution of Lot CO667001 SAHA ca
WO proepP¥d usi ng 30% wet - pé’glr

mlled and 70% 1| ar

Pani cl e

gt

96 Volume 189 pnl.pa 2.31 2 7411ES192 Ira 2. 75
w05 11936 | oo 1 oars | 1arr ] 1o [ 0sss | 059671°1.044 | 0599 | 7.539 | 5.120
365 | 0.629 | 0243 | 0.184 | 0.139 } 0.392 0.228 | 0.127 | 0.377 | -0.127 | 3.802 | 2.392
435 | 0.149 | 0029 | -0.029 | 0.029 | 0,090 | -0.020 | 0.029 | 0.119 | -0.029 | 1.053 | -0.029
s15 | 0.000'| 0.000 | 0:000{ 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
15 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
735 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0:000 | 0.000 } 0.000 | 0.000 | 0.000
&75 | 0.000 ) 0.000 | 0.000 | 0.000 | 0:000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Doy | 141 | 141 | 141 {14 | 12 | 122 | 12 | 122 | 122 | 182 | 165
_(lum) '
Do | 20 | 29 | 20 | 20 | 34 | 34 | 3¢ | 34 | 34 | 36
(pm)

Table 20: Particle Size Distribution of Lot C0666001 SAHA. capsules prepared using 30% wet-

56

milled and 70% large crystals
% YVolume
SAHA 100mg 1ot # C0666001
Pariicle , ; _ _
Size ‘Capsule, Capsule,'  Capsule,.} Capsule, ‘Caps'ule,- Capsule, | Capsule, |
(un) | Cipsute,| Drum | Dom | Drum | Drm | Drum | Drem | Drum
Drnm -} 1B, 28, | 3A, B, | 4A, | 4B, | 5B
B 1A,capd | cap3 | capl cap4 . | capl | capd capd | cap3
5 so1 | 603 | 557 | 548 | 556 | 549 | 581 | 599
6 | 131 | 133 | 12 | 120 | 123 | 118 | 125 1130
T | 125 | 126 | 116 | 14 | 147 | 1g2 f 148 | 123
8 120 | 120 | 110 | 1o | 113 | 106 | 112 | 137
9 w11 | 172 | 156 | 155 | 161 | 150 | 157 | 166
1 | 215 | 216 | 195 | 195 | 203 | 188 } 195 | 208
3 | 203 | 204 | 184 | 184 | 193 } 178 | 183 | 196
16 24z | 243 | 220 | 220 | 230 | 213 | 210 | 233
19 | 278 | 280 | 254 | 254 | 266 248 | 254 | 269
T | 269 | 271 | 240 | 248 | 250 | 244 | 250 | 261
25 | 306 | 300 | 286 | 285 | 297 | 282 | 289 | 299
30 425 | 431 | 403 | 403 | 447 {401 | 408 | 419
% | 613 | 622 | 585 | 59 | so8 | 588 | 595 607




VIO

4.3§Og6iéZZSéngTl1J82006/018737 30 4.62-4.54 4.40

6.07 5.99 5.97 4500635296326 g'gg g'ig 044 6.44 6.21
. . _ , .16 5.

5.77 53 5.86 5.67 5.62 5.77 5.62 5. 54 ?.33_2133 gé76

7.03 639 6.75 7.03 "
wo 2066/421318. 79. 6.88 6.82 6.69 6.68 75pctasingodisT

s | s75 | 58 | ssi | set | 572 1 330 560 | 570
53 5.29 536 508 | 520 | 3:29 514 | 517 | 3525
= | 63 | 630 | 608 | 624 | 63¢ L 61T | 620 | 628
15 684 | 692 | 662 | 685 | 692 1 65 | 671 | 684
oo | 710 | 713 | 692 | 749 } TB 4 711 | 741 | 743 |
105 | 616 | 614 | 607 636 | 632 | 630 | 628 | 620
125 | 689 | 680 6gs | 730 | 713 | 726 | 717 6.95
w0 | 650 | 6as | 670 | 722 | 690 } 123 703 | 665
T80 | 532 | sas | ss2 | 6@ se6 | 610 | 581 | 536
215 |--356 | 342 “a70 | 413 | 38s | 428 | 398 } 360
255 | 197 | 187 2.21 234 | 210 248 | 227 | 203
05 | 096 | osp | 125 | 138 os9 | 128 | 119 | 107
265 | o038 | 034 | 072 | 000 | 02 057 | 055 | 046
s | ooo | ooo | 0s8 | 000 | 0O | ogo | oo0 | 019

535 | o000 | 000 | 063 1 000 000 | 000 | 000 | 000
s | ooo | ooo | o066 | oo | 000 L OO0 0.00 | 000 |
735 | o000 | 000 | 039 | 000 | oo | 000 | 000 | 000
s | o000 | 000 | ooo | 000 000 | 000 | 000 | 000

" Table 21: Particle Sizo Distribution Lot COG67001 SAHA capsules propared using 30% wet-

milled and 70% lasge crystals
Particle |- ' % Volume _
| Size SAHA 100mg Lot # C0667001 _
@m | capsule capsule | capsule | capsule | capsule | capsule | capsule | capsule
Liocs | Lics | L1C3 | L3 4 toce. | Lsc3 | Laoce | LsCl
5 557 | 546 <oz | 486 | 444 | 407 | 378 | 4O
6 121 | 120 | 112 | 104 | 097 090 | 086 | 091
7 115 | 114 | 106 | 098 | 092 | 086 | o83 | o8
8 110 | 109 | 101 | o093 | 087 | 08 080 | 083
o | 157 | 155 | taa | 132 | 12s | 119 | 147 } 120
g | 198 | 196 | 18 | 166 158 | 153 | 152 | 153
5 | 191 | 189 | 176 | 161 | 154 150 | 149 | 150 |
o | 23 | 21 | 217 | 200 | 192 | L8 187 | 186
19 | 277 ) 274 259 243 233 2.27 227 | 226
o | 27 | 215 | 262 | 249 | 239 4 23 23 | 231
25 | 324 | 320 | 308 | 298 Vo8 | 278 | 276 | 275
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10

15

7.72 7.69 7.58 7.51 90 7.93 7.66 7.73 8.17 8.2

. . . . .27 8.28
8.22 8.1)7 105 6.72 6.51 6.63 7.02 731 7.36 7.37
7.16 125 7.17 7.00 7.18 7.62 8.19 8.29 8.38 8.05
150-6S9 6.24 6.42 6.87 7.58 7.79 7.96 7.57 180 4.40

4.57 4.64 5.07 5.
WO 30081127319 61 5.96 6.19 5.85 215 2. ?iQZ‘rIUSZG{)GIQIS‘?ﬂ

30 4.62 4.54 440 | 432 4.16 405 | 4.00 3.99

38 | 676 | 658 | 644 | 644 | 621 6.07 500 | 597
45 | 635 | 616 607 | 616 | 597 5.86 5.76 5.77
53 <86 | 567 | se2 | 577 | 562 | 554 | 543 | 544
63 | 703 6.79 6.75 7.03 6.88 6.82 6.69 6.68
75 768 | 741 741 7799 | 7172 | 769 758 | 151

90 7.93 7.66 1.73 8.17 8.27 8.28 822 |} 8.07

105 | 672 | 651 | 663 | 702 | 731 736 | 737 | 736 |

125 | 717 7.00 7.18 7.62 8.19 820 | 838 | 805

150 | 620 | 624-| 643 | 687 | 7158 | 779 | 796 | 757

180 440 | 457 | 464 | 507 | 561 506 | 610 | 5.85

o35 | 235 | 277 | 274 | 305 | 324 | 361 ) 387 | 37

255 | os2 | 147 | 145 | 151 | 148 ) 172 | 192 209

s0s | 032 | o83 | oss | oes | o6 | 066 | 076 | 110

365 0.00 0.51 067 | 0.19 000 | 019 | 022 | 060

435 | 000 | 000 | 067 | 005 | 000 | 00O | 000 | 024 |

515 000 | 000 | 053 000 | 060 ; 000 | 000 | 000

615 000 | 000 000 | 000 | 000 | 000 000 | 000

s | ooo | 000 | ooo | 000 | o000 | 000 | 000 | 000

g7s | o000 | 000 | o000 | o0 | 000 | 000 | 000 | 000

EXAMPLE 17 -
M
_ This Phase I study conducted in advanced stage cancer patients assessed safety and

tolerability of oral vorinostat admiinistered 400 mg g.d., single- and- multiple-dose serum
pharmacohnetlcs (PK) of vorinostat, and the effect of a standard mgh-fat meal on single-dose
vorinostat PK. Patients received a single-dose of 400 g vm'mostat on Day 1 {fasted) and Day 5
(afﬁuastandardhxgh~fatmcal) with 48 hours of postdose PK sampling on both days. Patients then
received 400 mg vorinostat once a day on Days 7 through 28 (22 days of dosing). On Day 28,
vormostatwaSadmmsteredaﬁcrastandardhlgh-fatmaalwzthPK samplmgfor%hmpostdose'
Of 23 pauents enrolied, 23 were evaluable for Day 1 PK, 20 for Day 5 PK,. and 14 for Day 28 PK.
'I‘heappare:ntty,ofvannostaxwas short. A high-fat meal was associated with a small increase in
the extent of absorption and a modest decrease in the rate of absorption of vorinostat. A lag time
of at least 15 mimfés was observed befare detectable levels of vorinostat were observed in serum |
in the fed state in most subjects, and T was delayed. Following minltiple-dose administration of

_ vormostat, serumn concentration time profiles were similar to those of single-dose administration.

Trough concentrations following multiple-dose administration were generally below the Iimit of
58
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cCocornN

wo 2006/127319

.77 234 3.05 3.24 3.61 3.87 3.73 255 032 L47 1.45
.51 1.48 L72 1.92 2.09 305-
.68 0.66 0.76 1.19 365 0.00 031 0.67 0.19 0.00 0.19
.22 0.60 435 0.00 0.00 0.67 0.05 0.00 0.00 0.00
.24 515 0.130 0.00 0.53 0.00 0.00 0.00 0.00

0.32 0.83 0.88 0.65

PCT/US2006/018737

quantification, which is consistent with the short apparent terminal t. In conclusion, short-term
administration of vorinostat to patients with advanced cancer was generally well tolerated.

Vorinostat exhibited a short ty, serum concentration time profiles that were similar between single-
dose and multiple-dose administration, and a slightly decreased rate of absorption when

administrated with a high-fat meal.

Table 22: PK Parameters of Vorinostat Foliowiﬁg Single and Multiple Doses of Vorinostat 400 mg

¥ Acoumulation ratio: AUCsa4s multiple dose fod/AUCh2es smgle dose fod.

%1 inearity ratio: AUCMW ultiple dose fed/AUC,., single dose fed.

Median.
*+*Multiple dose fed/single dose fed.

' ."Hnrmomcmean.

Daily
Daose . Single Dose _Single Dose Doses* GMR' p-Value
Diet Pasted Fed Fed - -
N .23 20 14 - —
AUCq., pM-hr* 3.87 533 - 1.38F <0.001%
(Range) (233-986) (3.41-934). (4.00-10.36) - -
AUCg.24 1 pMe* 3.82 5.33 6.46 12181230 0.019%;0.010°
Coms BM? 112 102 113 0.91% 0451%
T ez I 1.50 4.00 4.21 - <0.001%; 0.869*+
ty, br't 1.74 144 1.34 - 0.036°
£8 | 0.0021 0.0030 0.0037 ~ -
fe = Fraction of dose excreted unchanged in urine. |
~*Once daily for 22 days.
fGeometric mean ratio.’
"Geomelnc mean.
 YSingle dose fed/single dose fasted.

B Arithmetic mean (single dose fasted n. = 22%dosefedn 21, multiple dose fed a = 12.

. While this invention has been particularly shown and described with references to
embodlmentsthereof,ltwﬂlbetmderstoodby those skilled in the art that various changes in form
and details may be made therein without departing from the meaning of the invention described.
Rather, the scope of the invention is defined by the claims that follow: :
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30

35

0.00 615 0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 735
0.00 0.00 0.00 0.(O0 0.00 0.00 0.00 0.00 875 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 EXAMPLE 17 Patient
Studi es This Phase | study conducted in advanced

stage cancer patients assessed safety and perms2006018737

WO 308¢E7HBi | ity of oral vorinostat administered 400 ngy

g.d., single- and nultiple-dose serum

Referopi@r macol cinetics (PR) of vorinostat, and the effect

1.

10.:
11.

12.
13.

14.

a standard high-fat nmeal on singl e-dose vorinostat
PR Patients received a single-dose of 400 rag

vori nostat. on 1.(fas er{ PridcRles @nd Practice of
Sperar el KAl ‘E%y e °h5m’d)f"’ ﬁB%) .
AL AL G TN
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WHAT | S CLAI MED 1S 1. A pharnmaceuti cal

conposition for oral adm nistration conprising

suberoyl ani |l i de hydroxanmic acid or a pharmaceutically

acceptabl e salt or hydrate thereof as an active

I ngredi ent wherein the % vol unme of active

ingredient with particle size | ess than about 105
WHAT i A dMED 18: about 45-85% and the % vol unme of active

I ngr egi t | n t s
1r'ri_ cr o% égl S \a@g QO%@) ﬁb}?f& oé?adﬂ?a‘ﬁmk@ﬁ‘ %H%er%gl %l%gcg/llamhde
hydroxamgig rpid ot & ploumiceuthaﬁyahccadmlwagtor hydrgn tl@mnbm agiacifye ingredient

v?/‘ﬁjepe% l/%‘dh!lrh d alat}f\%jlﬁ) Qtﬂ%ncf v&%ﬁ é;grt%i{e sﬁe Pelg%@?cn%llftt 10% %JuJ:ans 1s about
45-85% ?Iﬁéf%mvgjw o?ﬁ tixe ng%énb‘@m RAEHS %ﬁ%@éa?rs?han Abuit iy migrons is about

53-15%.vitro dissolution profile with a sinilarity factor
112) »dphdfackGiical dddthosicoiptar el ddnihiseation b@n@og suberoylanilide

hydroxarfic 388 b4 bl&ﬂn&%ﬁ’cfdajlﬁaccm@éaﬁ ok B‘ﬁkﬁt@ feFeBNE%n active ingredient

\g{elc’e%?#h\% Enggrn u%{:}e% en ﬁ'@?}) %B %ye%ﬁeatgﬁl a ﬁ?&vﬁ /fac or (f2) of 56

to 100 coppared to the ge ergnge digs 1Et102@rq2ﬁ enmhgréem %re@ﬁliltﬁ? 135@ utom po compnses
the averago SABkA I digsived wuerdine ofifa. 787t 09amnuta06 1% alt Sgninutes, 67.7% at 20
minutes, dfL6%0\N B0 @inntck.82.6% aalbs wilButed amiC BT.0% al 6(pmizdieent Wit h

aad tht@in&h@% Z81ubR 9 adtiie thoplaut w&@éarﬂél@ §iONSss it ABAK Y 05 microns is
about 45 %%‘7/ %h%m}d vcgln.x%e c{? ac?% uﬂgreg %?i rﬁ%lc ensgfeﬁoree {lllgn %ﬂga IOS ]IUCI'OIIS is

b 6 'si'ze nore than ab M <cCrons Is
about 55 A‘lSO/ 3. The pharmaceutical conposition of
3¢l ai Mkt pharmedegtion] gompraition sf elaigi heylcdain 4 skal ise, singhvesppsiule, wherein
the amouh 6 GRUTRA in@baibRG: 6 ﬂl\()ﬁnn{)gngred' ent is about 100 ng.
ceutica osition of claim1 or claim
42 t hé&he |p§alwu@@qé9<umr@§mom’é¢1@m Qrivéaim Adbay ts twp capsitlpsyy @herein the
mnomtdf@&fv@ﬂlg?é&ﬁenhﬂeﬁ&% &%?hﬂoﬁtﬁ@mgbom 50 ng. 205.The
phar maceut i cal osition according to any previous
Scl ai rﬁhe\mh@mewnw eorpesition a¢cn§iﬂwpemprb§0@rc$agnmhemethe active

: mgredwng Eél%?y[s&}’i 8 Qide] d}%nmﬂg ﬁ?&f@{&rﬁ i d 6. The

harmaceut | cal conposli tiron o any pr evi ous cl ai m
dbwher dibg pharmacgsti¢a) eompegitien] PEaNy preyiaus ylgina Mbei the active ingredient is

crystalling %Q)%Fo?)ﬁhﬂkgé %&@&M@&W&ﬁ&&%@Bya&ﬁqmﬁﬁfﬁeel ﬁf;ﬁé}x includirig

fraction pattern 1 ncluding characte
characterﬁgcake@ksaqt Od), B4, 9.9 19.4.7205), 24.6, 4.4, 2685 OzadeS 02geraes 26 using a Copper
X-ray soeée. 8, 25.0 and 28.0 degrees 20 using a Copper 25X-ray
source. 7. The pharmaceutical conposition of
Tany phevhaneccatics] pampodipe Piany peevanes cleia. vhgiedheastive iggredient is

crystalling EMJ%I@ alnfhagh (i)cyzlc?cm:ld le ac!?ét’r%@ Bﬂﬂ )2 %ﬁ&lﬁmm pattern including

characCteri ze X-ray |ffract|on pat
characteristi¢ paakli #1§-0chds 1&7@&, é? # st 2pealdst, a.8.950), and 28.0 ddgreds 20, and lacking

9 g 28. 0 degrees
peaks at ]'12% -t %l%l%c7k|%ﬁngge it ugdts Copoboxgn i3 5 5090
Sdeg r é’és p@«@mmuimcgl eonQopipen oHany ayevews rle®), WBE8in Tiveactive ingredient is

: crystalhngﬂ% I[E?%Efg}f% x%&@z%?cf Jnhgﬂarnz{ter%’] y E)E? t-lé yucﬁfﬁcal:t{iﬂolnryattem mcludmg

e ac Ive | ngredle
characterstigalydt 8] 9.4.06.yels @OMQOMLZKJ 2@.&(125(11’128 @,Gﬂhéﬂj Z é¢brday 20 using a

Copper X5y Kb nd i iR EH AL RS- SIS RAGE B8
thennoorélﬂ h8ing2bsiflle AikiBnmantie 48abdudieg ey, ﬁ@lelaﬁjremgnyat Feeipditmer DSC 6
Instrumeny [ @Y source, and further characterized by a '
qﬁfferentlal Scanning Calorinmetry (DSC) thennogram
9havi ITge b g libcaheoaipasinoy af amg padvicab oiaiim diGedeid the QetivaSngredient is
Per ki ns I DSC 6 35Instrunent. 9. The
GYQMhn%ﬁlﬁﬁﬁ ]H?¥%%¥ *%gvg 8ﬁn5f any previous claim
wherein the active ingredient is crystalline
suberoyl ani |l i de hydroxam cgacid of Form].
10. The pharmaceuti cal conposition of any previous
claim wherein the active ingredient is crystalline
suberoyl anilide hriroxamc acid with unit cel
paranmeters of a= 10.9 A b= 7.9 A c= 16.4 A a= 90,
13--= 97.8, y=900, space group P211n. 11. The
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10. The pharmaceutical composition of any previous claim, wherein the active ingredient is
crystalline suberoylanilide hydroxamic acid with unit cell parameters of a= 10.9 A, b=79 A, c= 164 A,
a=90°, B= 97.8°, yv=90°, space group P2;/n.

11. The pharmaceuntical composition of any one of claims 6 to 8, wherein the X-ray
diffraction pattern is measured with Siemans D500 Automated Powder Diffractometer (Instrument ID No.
LD-301-4).

12. The pharmaceutical composition of any previous claim which is a capsule.
13. The pharmaceutical composition of any previous claim which is in a form for immediate
release.
14. A pharmaceutical composition of claim 1 or claim 2 which is obtainable by the process
of:

(a) blending about 60-5% of a first batch of crystalline active ingredient having a mean
particle size of less than about 60 pm and about 40-95% of a second batch of crystalline active ingredient
having a mean particle size of about 100-250 pm; and _ |

(b) encapsulating a portion of the blended crystaliine active ingredient to produce the
pharmaceutical composition. - ‘

IS. The pharmaceutical composition of claim 14 wherein, the first batch of crystalline
mngredient has a mean particle size in the range of about 25 to 45 um and the second batch of crystalline
active ingredient has a mean particle size in the range of about 130 to 180 um.

16. A process of producing a pharmaceutical composition comprising suberoylanilide
hydroxamic acid as an active ingredient, comprising the steps of:

(a) blending about 60-5% of a first batch of crystalline active ingredient having a mean
particle size of less than about 60 pm and about 40-95% of a sccond batch of crystalline active ingredient
having a mean particle size of about 100-250 pm; and

(b) encapsulating a portion of the blended crystalline active ingredient to produce the
pharmaceutical composition.

17. The process of claim 16 wherein, the first batch of crystalline active ingredient has a
mean particle size in the range of about 25 to 45 pm and the second batch of crystalline active ingredient

has a mean particle size in the range of about 130 to 180 um.
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