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WD 2006/ 127319 PCT/ US2006/ 018737 TITLE OF THE
I NVENTI ON FORMULATI ONS OF SUBEROYLANI LI DE HYDROXAM C
ACI D AND METHODS FOR PRODUCI NG SAME 5 FI ELD OF THE
| NVENTI ON The present invention prOV|des a

WAL i cal conposition or crystalline cAGTAERMCHSTS?
wth a specific dissolution profile, which conprises
suberoyl ani |l i de hydroxanmi c acid or a pharnmaceutically

mLE@@qgﬂt[ﬁb-b ﬁ_ﬁkt or hydrate thereof as an active
I ngredi en resent |nvent|on provides a process
N@&f&%ﬂ@ﬁm AYBGAGCEP ANSHMBTHODS FOR

PRODUI‘!]HGWU cal conpositi on The present invention also
10 provides conpositions with a specific particle size

di stribution. BACKGROUND OF THE | NVENTI ON Throughout
FIELDOHE_M@NE’KIN on various publications are referenced

lf'% pr{e% mvent‘f |ca“{%| A W@eut%ﬁr&%% ?ig&??rcpﬁﬁhine géngq%&bﬁzl‘&ma

specificgljpedution paxﬁleowhmlswm st&vp@wlj‘mpdeemé@mlgc tdicborgl phiumrgcentically
a.cceptaﬁé1 Ehs ok h}«ﬁat@thg‘ls&% QIQJCHM] gé%Hf‘&lh TFhe Q&Iﬁt ﬁtlénﬁgn ﬁ%v:ﬁ&l |p§ocess of

) becone, 1 n varyin ees, nrespon3|ve
producipgidicafstaliiee oS HE 9 B FfrFall PEPSHIPar 'ﬁhemr?fp?tﬁ%fﬁ%ﬁopaho
provideSthpBliifidn® WA b kLo PartidiOfizemMbuli@Ar S there have been

two principal strategies for chenotherapeutic

treatment of cancer: a) bl ocking hornone- dependent

BACKGROWND OFI'THEINMENTEIMt | on by interference with the :
&;n%-% .,%n! thf apgﬁmf&&& ba%ﬁ p%laaﬁéns?{ar&%e&%b L IRRETs withtd

b ancer osing themto

parentheses: Gk MO@JMQm@bcaﬂmmﬁx b fqumi o thﬂ@@ﬂ pf theetpptifieptivn

m@ﬁ&?pﬁ&&diﬁ?'&e“cﬁkﬂm popul ati ons. Cancer therapy is also
bei n t ed the induction of term nal

Gaacris o ievrr |“bﬂh‘6‘¥ a gowlatiqnab patls Basibpeogg) ip Yaryipg degroes, uppepponsive
to the cohttbl thicRaniiRe Giaﬁncﬂﬂnilfyﬁgb&ﬁlﬁ bxﬂﬁﬂeﬁﬁorhﬂ& diﬁe&ﬁt{dﬁeﬂ OFdy ﬁﬁln)bjears there

e 58St B B o el e

dependent tamor &l pfmh&myionh byniesri¢régce with thiopsgidtien orpgrighesad vaine efsex n -
hormonésbeﬁld.fb?lﬁihﬂ QUn Qﬁ}.l bg@)gp E@% ﬂattyc Rhox®Qibsthnbdd PHich injure
remai h oI neur h v ty

e in ages. Cytot oxi C

-bomﬂeqplﬁéﬁcaﬁww@ﬂiﬂﬁé@oﬂ“hﬂﬁ@st cases, however, it often

@a&ﬁﬁa@qud AN auenip&rdmy lietiiubifon bh@roRad uﬁﬁ}enmtfoﬁ Btthe
éll cant_ clinlica Less t oxi

neoplesy gkt g R TS e PO VR e of coll o
variety mﬁm@n alidmg: il AP g retaplcatia @,3), Td&hﬁﬂb:chﬁanﬂ bmem&acyclmes (4)

[ h f
OE S0, SRR s LBE AR By Mppmicin

..the advancedgiagdse Cgtotokigitierapy isTsedl)in nibi euses, m"ﬁam yitamcanngd %@‘ﬁ!’ﬁm .
' mnrblmérl{g@f: g&ﬁlué »&thp@ %}ﬁg%é Bffical SRR ONGs {oRic bRPmBR 5pBRfic agents to treat

tor ration and appear to be bl ocked
and contre} a@‘f?@“é)@]&#'&@ﬁ@%ﬁrﬁe&emgﬁﬁ?l?md di fferentiati on program

@H&Tm&;@aﬁ eﬁ%nbé’lﬂiéﬁ?ﬂﬂa&l?b ﬂhﬁf&tﬁ{aﬁ‘éﬁdo&t@t AddeksaiRPSiroy the
|catiln varil e (0] agents
potentia] G oaopA eIy Bt EA e - iSRGy Cpasmoles gy bl ool bich deunot

respond & ththrﬂlﬁl nguBtc&mif p@ifdridi andeppéhr o0 blo&.l&)i in thé etppisslon of their

it g A5 i i S s nlde ks BARRED) ey s,

o mclud;n@hbhlea'elaﬁwly sSypit M&lcsmlém&(iﬂp) derdvatives qtmm gl retinoic acid (10~
12), sterlé{d‘i’: RESTES) %&Mﬁx fhckdRE@,18] gmg 085 Ye), E&gpﬁ}o&&%"m,m), and

ants to ress nore rent at . .
inhibitors gEPN Atos RNAsymthesis (4;19-24), can mduce various trausformed cell lines and primary

human tumor explants to express more differentiated characteristics.
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WD 2006/ 127319 PCT/ US2006/ 018737 Hi stone deacetyl ase
i nhi bitors such as suberoyl anilide hydroxam de acid
(SARA), belong to this class of agents that have the
ability to induce tunmor cell growth arrest

WO&P?GI’@?%%H ation and/or apoptosis (25). Thd&dUS2006/018737
conpounds are targeted towards nechanisns i nherent to
the ability of a neoplastic cell to becone nmalignant,

Iﬁ&oﬂe‘?ﬁ%e@ﬁs&lﬂﬁb@%&l{ astsﬁbel‘t?léﬁihﬂaiyﬂf‘dxiﬂﬁdé idgaes), belong to this
tive for_inhibition o

class of agons it s s Ay 16 EDEe N npr CHLEFO B A Bt anlir s g
(25). Thee e&ryﬂoaﬁds@ﬁ taggdeddemm 1ytdchinisOn inhe@nt torthe hﬁmy sfisndoplasti callto

t 1 d
o 305 ot Aok R F A B0t o it PG 0 o
in animals 26). srmmmm fingsiof mmhas Yistahe @pﬁyhgort dné dcatf:eftylmop yreof
mechani%%& Wifkn EE!FL@&Q&I Egﬁla&? IALEQ:II 1%&5@ (ﬁ‘ﬁ ETAMCE O3 A Fhought to

e are I stones that "have been

occur thrpyph ghangesdrithp wmq @e@eﬁttgl by el gisaffimiy pf histerp Rroteigs for coiled

DNA in th@mﬁﬂ:gsoﬁﬂt) Th#@&@ ﬁ@&%e@ gﬁma&eg SRRl Geed iﬂ@ltﬁf:d meaeosoms
core, exce

(aeignaipd it 80 S g G Pt HOmE ot (B ot sine e Sk s
core, excEyi €dr &1 SWHIEh is bxrebbﬁt dikfg®y in ke ou@r pdaitiniothe dudldoedmestiadture. hieis

e BT R B PRGBS b e o

DNA phdspleledneiboneT Mhis affinfty crvses DRI &8 HENIA bowandlethe higivnd apd sodamthe

oo i o8 B BLARE B 85 e E T R 52
states ocquesflroughi teprpalgpce e«ttxylt:abeéwen SromegneRomplesest ‘H?‘Qﬂ?@?? H&ﬂsferase
(HAT) afoisdhe @ea@étyl%@'d{ﬁht)’ N hWRAA LN seRAY scription of

assocmteﬁngt one saceta%/ tr nsfera g’bg HAT andgqihl St?e?cfs';thatmclude

HDAC eiidpeg hﬁ pérticutan, l}l]:tM:s Hafreﬂftﬁlcmopﬁ tocmtal:'fze _ﬂxamcal af eetyllPMAps from
This h acetylated state is catal yzed by | arge

medummmPf ¥§ P& conpl exes that include HDAC enzynmes. In

smm am“"mmmam Hoereshowhtovbe usedul ertradtipg eanpareselectively

inducing [eFHRY; S ones gﬁﬁ% agjasfau Boils] ifRitng Eéiﬁgrm QRRt énﬁ!o?ﬁﬁlﬁ:mg

I NZA"™ (vori nostat ) has been shown
apoptosisy Jheyhilisien of HIPAE by PAHA IHGoughiRea threwgh disect ipteragtionjyjth the

catalytic h{ég»!ﬂﬂab Bfkying hfefidhsuicd BﬁKQﬂI drybtallEgtaphly smem@S Thereatlf HDAC
nay

b 5 e ey il 5 i, M Py e

subset of the @enonieH2 UBVidabice protidddrity @M ticonarmeystubing inalignam tedl lipes aultured

with a HﬁAé g’fh%“f){) Sg?"é gﬁém%ua%s ﬂggg?‘% éﬂfét Gvgt%/se HB%&: are altercd

- For exanphmem trgated in aultyre with él!zﬁ&neubm :ﬂzaw @ cgnsg@ntemhlpﬁwpé@the cyclin-. .

dependerf kihRE fnbfRol € (5. nﬁﬂ@prot@ﬁl?h&@&nhﬁ{amaﬁﬂloﬁé el ‘;‘eﬂe;arést.s amlalc

subset of the Evi dence provi ded

inhibitors gretheyight @W%ﬁgﬂﬁﬂf tragscsigtion ol pPL by preRagating thy P&&m%ﬂated state
of histonddlid {he fegldDofthe P doid, &reresmmngt thagene E@E@lb&rt@tr@scfﬂpﬁtbﬂaﬁ

maciners 5k S5 50T SRR B S Bk m e

mmqmumnmhmhhhﬂmsmﬁha“ﬁnmweﬁns|stent i nducti on. of the cyclin-
dependent ki-nase inhibitor p21(30). This protein plays
an inmportant role in cell cycle arrest. HDAC

SUMMARKIGHTHB INVENHONhought to i ncrease the rate of
'Ithé fasenf tnfln JQ{br&fldeQ 2 %hwﬁmﬁbbs‘i%nt\ﬂﬁ a speclﬁc dlssoluuon profile,
yperacetyl ated sta histories in th i on of

 which cowwebwefgﬂﬂéhdethﬁ@PW 3Filar 4 gharpace g%’évagew??. f o hydgate

thereof ad dnABSW@ihgddicRl) Gh ol niPBGRieRODY actiGERSHSdivi 05tRe FhtRlRaREDN
is not affected by HDAC |g£|b|tors do not displ ay

changes in the acetylati of regional associated
histories (31). SUWARY OF THE I NVENTI ON The present

~invention provides a pharmaceutical conposition with a
specific dissolution profile, 35 which conprises
suberoyl ani I i de hydroxam c acid or a pharmaceutically
acceptable salt or hydrate
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thereof as an active ingredient. In one enbodi nent,

the active ingredient of the pharmaceutical 2 WO

2006/ 127319 PCT/ US2006/ 018737 conposition has an in

vitro dissolution profile with a simlarity factor
WOf2296/131318t | east 50 to 100 conpared to thePpcefisemmom737

di ssolution profile shown in Figure 1. The invention

al so provides pharmaceutical conpositions for oral

compo?ﬂﬂﬁ 1k 84 5 3kkoUWbsot A p%éwn&%ssﬁﬁﬁnf Qhdis (ﬁ?&%gle% F% 6900 compared

resent i nventi On prOVI es a crysta
to the @E?Fﬁﬁﬁf‘sq‘f‘@?létwnd’mﬂﬁ shaymiz f%amelr Fpe inention @s%m%m Bb@armcguncal

compoSifibil & oraRaddRRENBEE Whd GdldbigSRERfRlRr3R! t Or hydrat e
t{‘]ereof as an actlve in reél ent, wherein about 100

e piens EveRign RS RYifes A Frypallineompositep comprising S iEBide
hydroxamixfacid er apHatinadeisitally Iaﬁfepthble §nR Gk h}l’dra(e‘ tﬂéredf fis @tacmle exdbeddienf) wherein

d 101 h
oo 00 UREE AR 115 5 S50 B s PR e o
least 5@rtot 160 crenparfed pxtbﬁmﬁrmgp didselutsingrafiiecshoy mffixgucecmp osi tions.
THe Ié &Yﬁl%ﬂti%]%l?d e}ﬁ@u&% éhg&%f %%?Bﬂ% enu 3 gf;%%l compositions. The

Sspe IC parti Sl ze distri

.mveﬂhmme@w@mwwml@@ dwaugayh@ﬂ shows the

d| ssol ut| on profile of SAHA fromthe reference capsul e
J1he _capsul es contain about 100 ngy
SAVINARIA - and  excipients. 15 FIG 2

FIGL g ur @lgimshms m:h GissdlukeiOprofile 6FSAH A frbh Ghe@éferkkte capsule lot

refer bat.ch 1007 en
crysta &?‘ prior Aﬁlc RIS oA 61&%0‘%%%‘:%@6%% egyPAHA, and
pr of i lexcipiends.neasur ed based on about 100 ng of SAHA.
FIO% 3 Figuf¥ Sows Iﬁ@&’i%luh&%r&ﬂé bt d Igfe%nfe ﬁﬁ-bf'kf’ EQHL I1 lended

t he capsul e content of arnmaceutl ca

ca
i nven . CTYSEAS) E%?ié‘tl?“é@s‘éﬁﬂ??am %@)‘B‘mep Wswa%véqdu b@@d on
|ngredm@muoo BPofSARN. and excipients. FIG 4 Figure 4

- m e 3"%&%} PP FlaPion o EHRe ot phprscont

encapsajisaits afithe(idehan. Fhézapsules gantsn dboGtl0MRg bhative ingredient
d| ssolg s of SAHA from pharnmaceuti cal
eﬂﬁAe @&ﬂ%&&{;% t§

apsul I ivention. The capsul es contain about
mifiggfe 4ephows the paniiplecsivie distribaixipaf the nefive Bigesticit$iAEiA fom different

FI G Gatblted Pict tPerd iRk P!l Ssol ution profi I es of SAHA
P bat ches_ (bl ended SAHA crystals) prior

- FIGeine o p Stauery YRS the Assgludengroflesol Sﬁ%ﬂw@%ﬁe@nﬂwﬂ#@@f the

based in¥entiBOTlke cagstilRs Eitadf abowdAbt g bt dtiveingrédiunt SAHA SAQWS
X-ray dlffractograns for SARA. Fig 7A-E: SAHA Form I N
30 FI & 3§ﬁ§ "gure 8shows .the dissolution profiles

Fl(préedi Figast Gbryowd’the chamkuumfpromﬂabé BAHAlﬂP\'t ejictanblendd SAHA crystals)

exper § cggﬁlﬁogl S% & glrgﬁt?{#éfﬁ 5 3 Igéaglgédeb(%scl&%n %)Jutc' 100 mg of

trian squar e erence sanp
(tar g&AHA. capsul es 288 and 283. -

- .FIG.7 - Figure 7shows x-ray diffractograms for SAHA. Fig 7A-E: SAHA Form I-V.
FIG. 8 Figure 8shows the dissolution profiles predicted by the computer model (curve) and the
experimental dissolution profiles (indicated by dots, triangles and squares) for the
reference sample (target); capsules 288 and 283.
¥IG. 9 Figure 9 shows the £2 values in relation to the fraction of API 288 i ina blend with API
) 283 for different capsule densities.
+..FIG.10 . Figure 10 shows the impact of encapsulation conditions on the SAHA dissolution in
- capsules made from the blending containing 30% wet-milled API 288 and 70% unmilled
3
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FIG 9 Figure 9 shows the f2 values in relation to the
fraction of APl 288 in a blend with API 283 for
di fferent capsule densities. 35 FIG 10 Figure 10
shows_the inpact of encapsul ation condition
WEIRKIHBYs0l ution in capsul es made fromt heﬁgf@ﬁ%qla%lsn?
containing 30% wet-m |l led API 288 and 70% unm |led 3
WO 2006/ 127319 PCT/ US2006/ 018737 APl 283. FIG 11
Fi gur gprkksshows the correl ation between breakage rate
constant and density qf capsule . content FIG, .12
FIGK Yy | igere T Hawsthe eﬁmw?vf%bfeﬂ% Tpg Qsieftpd dénsity of capsole
di st rédatekd on of Active Ingredient (API) from 5

djf f erent tch f SA I - =Helilp 3
rcE i S PR B oS AR O BBl AR S 8 o
cont edifferbatdbarieotf S2IEGPMes. FI G 14 Figure 14 shows

7iGi B PRLLL £ §i0%l 68 pilicl Sl i o£RBE Luenf6th EBICUsESLON.

15 Figure 15 shows nean_ serum
 FIGe b eFieyra 4 shaws & parinls sislissribution of eyl contrmt figma Lot Oog7p0L. -
of a _single oral dose in the fasted state and. .. _ .
FIGT Y | ot TSR ME e spromsafeentagons kvorngss oflow it pamigjstration of a
mean sifyldunldosdemht fakd sas amiffollovingeidghetat hesh.| owi ng
: | Ny ' emtbal inBYiAc iR lwn istration of
PG gl g%/l\hgﬂ%&ga’fﬁuégﬁ-c?%t g'!l‘f'.%f %‘;él?m&tLED DESCRI PTION.
OF T@IWW“@H@%?W“'%%%UQ T2Empaly accept abl e
carrier"” is intended to include any and all solvents,
DETAIIED DESCRPFIONOREHEANVENAIONgS, anti bacterial and

tifungal agents, . oni .C . D [
TN e A L e
dispersiaucingdiv, Sdatings] aptibactatial ol antifringe] ageintyt isdtonia 498 abspeptipy delaying agents,

~ and the %;:?bﬁ%%ﬂ!@\glﬂ{ @ﬁ%ﬂéﬁ%ﬂ&@ Mﬂa%n,im%ﬁ%aiﬂtﬂn thb Epecified

ceutical conposition. Suitable carriers are tbed
dissolutige i of hecietive ipgragiont ip the PhamatspticatromPRRiNgr SHERRIC SETIgH 2 describe
in the mﬁ’ﬁ ?écgﬁ ec'ﬁg(tﬂ & %L;]mﬁgéo_ﬁ'@ PREmacRutichBSEHAG, o Biudrd fefigenterekt ib the field,
t.he T1elq, [ [

) ted h in. f :
i e e Bt MR e

also'be WEBd T uid & such @nedis el agditefonglarmdceicaly antivgisabstanets isgeetitkgown in

, or _phatnaceutical.l i i S . e,
. o RGERGRY St BEh) AR B,
thereof ip theagmpesitios i putampiatddh Seppkisentaryiaaiig compands fgh den keripcorporated
oskigr eof in the conpositions is contenplated.

uppl enentary active _conpounds_can, al] so he . .
Thidars o A B 1Rt § HENEIOn e diegmaed st et by Bty

into the

comparisonfof a néw Skt diRolBtidhl plafiléetlairyfertiis irDvizrsldikseluriomerafilt lus chegin in

. a point by point 25 conparison of a newin vitro
equationil.- 5ol ution profile to a reference in vitro '
di ssolutioncprofile, as shown '}n ~equation-1l. ( u -0s

SAO:%QL%%lég{[[HiL/n"’Z‘FR,L]f)Z' T Jioo}] Xi 00} fEq uation ) 11

tell

R, refers to the percent of compound dissolved at each time point (t) for the reference. T refers to the
percent of compound dissolved at each time point (t) for the test sample. n refers to the number of fime
points used for the calculation. f; vaiues of 50 or greater are considered to reflect similar in vitro

dissolution rates,

For the purpose of this invention, dissolution rates or profiles in vitro of the entire active
ingredient of the pharmaceutical composition is measured from the entire pharroacentical composition

4
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R, refers to the percent of conmpound di ssol ved at each

time point (t) for the reference. T, refers to the

percent of conpound di ssolved at each tine point (t)

for the test sanple. n refers to the nunber of tine
wepmosiizgsmsed for the cal culation. f2 val ues pET/6800H018737

greater are considered to reflect simlar in vitro

di ssolution rates. 35 For the purpose of this

accordmg Eovtﬁp gtnltpg and cgncﬁéo% Hitﬂxglgxple 3‘4 eﬁl ol rﬂl{ ﬁ&séeﬁn&i 1ta€e9 oﬁ%oﬁles in

re ac arnmaceuti ca

vitro is rezesupRddy tubing e USP %@é@p@ dppaf@m 4 w@h @lmllF#l ainkss {Quelitydab Beggssories
1L.LC, ﬁ%ﬁﬁgﬂﬂt} in nih\tl@()%gﬂﬁfeﬂ- @lﬁmneﬁgi’%%{e%&@ Z@%emperature of

accor e steps and conditions in

37+0.5°, ﬁn‘blﬁ’édle?rfﬁ*é'ﬁil AP Iy .vaamu? PhgFmaceiitisd cofpositign W‘é@es “?‘F entire
active ,m(f\'&&&ﬁ ahdSif I PibhRehtoM cHﬁb&ﬁxoﬁ coabihsRicasolk sl arib RRAdFNIS

diluent, 131¥e%atmg %@ﬁ%&% Q aI , ?er %%at&%&h{t talgqung Bﬁsg}lcbﬁg&lﬁ i(’hfiaaeceutlcal
Composxﬁﬂﬁﬁetcﬁ&x belooy; the aﬁﬁkme&ﬁgmpb)'foﬂﬁed wuhﬂmpuoaipmwtsof
I?i?{gha |1pa“£pose ogﬂﬁ) %j\%nt?o% élgstoﬁl rgraég ?'3}’ ilds A 3{ e:mohgo% of the single

utr ca npbsition
oral dosm tupit/form ccgnpasingmoutdﬁel wnigfof tha ectprh mgwave@tu isimeggured by retrieving a

compomﬁmgl?hgjﬂgoarﬂmﬁ 5 mh@acﬁmbijetﬁelﬁ 6 the sf@fe'okf Bosage unit form, and

excl ent [ uent |S|ntegrat|ng agent, |ubrica

using a USHRiesolugon Apppraias i vehsrhahonl ity (QralubAGressorics frd-C- vl
NT) in 960hAL Bmsw’rw@ea lcrCIGanaes, lvonaﬁd, Begpbh)ana RRbWIeNET+0.5°C, and

O T A ) TR R R T

diluent, cli!mtégrht&lg agent, Wbticaot, bihderar pryratidigonaligent descrfied i the Ph;rrsﬂceuu'cal
Compost %81?? g&gon%n! - Ihg e d§ %e%m%ggh% tﬂo@@c 8:@:1tst he active

neasur e retrleV|n conp03|t|on
B@mhmos Fatey oram@ies mww@“qbputtlﬂ%ma ef ﬂlwtimgsr@a% pfthe r om

pharmactzﬁﬁal%b sfio ifne QSRR ord bk ko 619 £téBs aﬂf&ndlﬁéis ROEAmpleRs. Tn one

Di ssolution Apparatus Il with a heljca
embodinent, i i ws@@mse%%@é? Dissolption Apparati il with p hchﬁﬂ@.(ﬂwé'@bub
Awessoiﬁslﬂiczn@.ﬂﬁm{\ﬂf Bﬁ%goﬁ@isc SIE0% C[‘argeé]g:BCI Aﬁérﬂ:a Foxtiagd) : Iﬁ)i'%%h) aa
te t L e addl es rotated at
tempem}“ﬁﬁﬁi@tshttéa%‘fp & TPt atg@gg’g s unit formcontains a
- Bapspkeposivéthis, investioni mcless:mdpi:rénmon (%edhiolugre at each particle size) is

measw?lgg P:ﬁ%%]é‘ﬂs .fﬁ&?ﬁﬁ analy2ld A gﬁll&jﬁnéﬁﬁsﬂﬂf z81Meld, . Gegnany)

escribe Phar maceut i cal

equpecbmm%@a% RoveEAiFRGFioR Y- Thnwmpledsaieraiaes fhropgh a laser beam using
0.1 bar aB%I-Js phici s&@&&ﬁbﬁéﬁ'&%ﬂé&eﬂ using ﬁsﬁﬂlcﬁﬁth !Hﬁs 5featsesr I¥50-pm

es. in vit bout_ 10Q
with waeﬁ@ P%awr@se ?*{?ezo %fawegﬁw%%wc?gﬁ?? onyolute the
sample sBR@HAY fRberR06 Qieﬂlﬂibgedlmaﬂt bﬁuaé sipsdistaltiosndi ti ons i n

Aol Wifon SRR 0k b S TRASMES L s ving e

- paticle @nt&kte(r e.(aQing|ingraficntand ﬂa&meysm)m@gl the phaaceukibak porfijogitionn] )
. measund&r{heg[ﬂgscmsm@ fhst%b&héh 355k E&c@ﬁﬁdi%e%: o AR coxintent,

erature o and padd
subiracup@ﬁnap@aclaquemww of paticlerigatgrmebastivesperedigns apwwzeas,%

volume &'@Eﬁﬁe@ﬂg&d&h@ Q‘hﬁ‘ BSloluld W h@ive fn}fclioht i R madlizeRs ndeilfihethe %

* volume B f0fereen i P L PR SE PR SR o1 0 - Cor wany)

muerppaﬁbuw vitlen memam&qnmmn dnamaﬁs&rsan +H)fs bfishe spddified amount.
e i S onlze h a
T A
sample ar msmﬁneldom sfcahgatae tmaift dpéhg@ B Mm(wﬁ)%@%@mww peaks
25 with targeted obscuration range of 5-20% A _
fraunhofer optical nodel is utilized to deconvolute
the sanple scattering patferns to yield the resultant
particle size distributions. For the purpose of this
i nvention, % volune of active |ngred|ent i s nmeasured
by retrieving the
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particle content (i.e., active ingredient and the

exci pients) fromthe pharmaceutical conposition,

measuring the particle size distribution (% vol unme of

each particle size) of the particle content, 30
WOZWEH2ELY i ng the particle size distributionPEI/US2006/018737

particles that are not active ingredient, and

normal i zing 96 vol une of active ingredi ent The %

in X-ray Hlﬂ*BHE@ﬁ pgfterfilﬁﬁfc ﬁ(;?to'—!-ﬁg rd@éi{ée%‘ rHr ub §) —ﬁ 9 Ei@@ée's ZRAXBYy diffraction pattern or

the % vol une ercentage of active
peaks Wl'ihwéhaé@F@mmﬁ%@&dltwa‘il%mﬁ&‘?sﬁ“ﬁ% E’Bﬁf ent. The term
"about" when used in the context of an anpunt refers

to 10% of .t he sBeC|£| ed anount.. © For the purpose of
Composi ray diffraction patterns,

The pRstst ifgnich ﬁrh@de@ a blabnatatizal, coBposkmnpbnaprising suberoylanilide

hydroxana oA t'chg &ap :tn%:%ée?l icall acc%n?ab%t sa,lg Qr dﬁﬁ:@tﬁ?ﬁgof Tsl‘.’ag aétﬁre glg%d\/%, wherein
the enurem-@ﬁﬂgﬁ&n@f B@ﬁl@@@@@@@mgsﬁhqnns 4@ @%dléﬁpﬁ'\’w 2440 minytes, 66-86%

dlSSOlVBd%@gd ﬁﬁﬂt&? %ﬁ(f &7—9’”@6 oﬂ;&i a8 60 RERRE SovisfY. IH&eteﬁlbmﬁmght the ennre

attern or

r ay ffraction g& gy
active ingraghnt af e aEgoR B FIBPEEPR i &2 S S BIved g Péfﬁ‘ﬁsréﬁﬁ% dissolved
at 30 m&maﬁcﬁf}gs@pm&ed dt @5 rindteh Br vIRL Gh ﬁﬂoﬂae&meﬂmm heedtad Rtife

SN N TR NI M T

minutes, 68;‘5’8% mﬁsoafe@!it&k? mimmst (6e386d disseiseinp Baninates, FB-03 B riskohad at 45
minutes and ?‘5 S‘% dl%? I\ t i V es zﬂ%{rg dfn%ﬂé emly&'aﬁ:{eg% e eﬁtﬂ@acﬁ{"g %r@dient of

I ngre harmaceut| ca osit

the phamm@wammmm 46-60% Fesohiod  1Ogmimes. SOOA% dssalves 3 fimiggtes, 61-

75% dlssé’ioedﬂt Eblﬁzﬁﬁws. 30839 Gisshlvdndi ﬁﬁﬂh&&dw%e@&sﬂvw&as miirfhites, and 80-

I n one enbodi nent he entire

| 94% dlssplﬁglraééﬁ Bitbehin vitkte o TR L et 63 B&fest 5 preaugbio75%of

the entireGLHe Mgrdtbnbib diddoivell RUS fnutd fut BAHATSH SO Wiftigk aclvedihgraiient is

tes, and 73-93% di ssol ved at 45 mnutes in vitro.
d‘ss"lve‘il“lﬁg(g’ﬂ’é’l’i‘?"ér enbodi nent, the entire active ingredient

hodnotheeeniHodimasic el frivesibn povigai pharoracdugcall@up et comprisig d

o s o g Sl B

ingredienpiwhereingbe cptire 9aive iftgtedisntyes the pharmeceutigalnompesition yasap inviog

dlssolumﬂp?o?ﬂﬂ Vil SbilE BLBUES St dt Tbadt 50 {00100 E 1D REtrdiB dissolution
entire actlvelnr ient of ha maceyt i cal
profile sheﬂﬁﬁa'gm b pae e gfed&H 19 42P- ahl ‘?PP‘E%E‘F 556@ sYY I

. one embodin®s0 F24€ €5 @t100. S hdihr eﬁbodﬁﬂ.eni,ﬁz iZEB@d.‘ilOBS ol ved at 20

i P oA R et T el e ot

ingredientis axystalding subero:ﬂa:ndzdg hpdronmicarido @ Mculammtwémm, ﬂ:s Sty $illine

suberoylnlnﬁiﬁé e}dil@cg%tnﬁ amﬁ ?0%1510491@ l-gm[:tgﬁzeﬁg hr{ f-r@% io;

sso ved at 15 m nute | east 7%% of

. substamm éméh! fojthat mfortb@ Figige Bt Tone pmbodigment ewwbnei spbegrylan

hydroxant® M 18 ShardcRo A ?%X—r@@%bﬁ%ﬁmﬁ E@ludﬁﬁﬁ @RtabeiktP peakd zﬁ‘ 99, 9.4,
armaceutica n&esn tion conprising 20

175, 19%3@%@6@% %6’@5 aC| d or a pharmaceutically
&C@ﬁfﬁhﬁbﬂlﬁeﬁﬂM{t’OForhM@’ dhbRctbdved Bp:fn Jﬂ&iayéiiffrﬁmibn yattern including

charstecsiEbentnat Rt B 2 bR R R G b s Rores 20,

In one enﬂvbdiﬁ:elhtmrysmﬂnﬁ lsﬂfetdyhni‘ﬁﬂd Hydeoxamioadidsi chmo%mﬁdj)y af Ky diffraction

- pattern in udllngrl: Bl Ost:tco Oz% 9%0%815%(1@9 &6 HezAroe%&[ ?Qﬁeﬁ 0,28.0,43.3
degrees 28 ﬂlbﬂehmmpwkfaz 13 43-156 and 2276230 dcgregﬁ?@ &nive divhrsdirpent, roystplijne

ak thQ&rI;ﬁ ¥ ray B ErhRioP Rk ikBing bibracteristic
submoylagﬁiotﬂyer e 56 rrent f2 |s§%0 fag 100. 02% In one & o

enbodi nment the active i ngGr edient is crystalline. In
anot her enbodi ment, the active ingredient is
crystalline suberoyl anilide hydroxam c acid., Ina
particul ar enbodi ment, the crystalline
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suberoyl ani |l i de hydroxam c acid is SAHA Form | and
characterized by an X-ray diffraction pattern
substantially simlar to that set forth in Figure 7A
In one enbodi nent, crystalline suberoylanilide
waygesaxam c acid is characterized by an X-r apCT/US2006/018737

diffraction pattern including characteristic peaks at
9.0, 9.4, 30 17.5, 19.4,20.0,24.0, 24.4, 24.8, 25.0,

peaks z&g 00 .49 r;'ve.@Sl% 280, 240, @RS LTHOG I FRAL eé%d'f&kﬂg b pbak at 13.4-14.0

C aracterlze by an X-ra dlffractl

a0 221310 2B Wb SRR, SARA FRE e *SAisH s sectgized by the lack of
at leasthofie Poak 4hbdut <R 9, 10,0-QD, (8.4-2410,45.044.2817. 52f9 0020 R2#0.9) 2124243, 22.0.-

min, By 8990555, A9 AR SRR o SLHSLALIARS, Sar porn

is furth¥e abayictelizkd bycDifforentiah S¢atueingCalorihetrgt |(B@C)alrmnmhavs@acsmgle
oS e by Bt s Sl B Qs 0
embodingnt the 4rygaliineisub@oytantigle bydiexgmisaid 2as umtﬁeltnwn@m aw#h? b=
79A8 ¥4 R d-I o p-—%waeryﬂgob qucgggﬁp#rmr oxam ¢ aci d Is.

characteri zed diffraction patte

i nepadriy ea‘?a%le%?q %xsraHme enbpyoyionjlidsy by droxamde ich is SAFEA Form IV
and is ERarhéthi220 0P FeiterdlincBudbhg clardbteridtié. peaks 4 hbdut 8.8, 9.3, 11.0,

24 17300 n§'49 %ééé 3%42432 13540 HEIEFAd ves 26,

[Tn oxeresnbediinent| theinyentiGiévides n single capswuiciehniprigngpdboyt 100 mg

sberof BB RS o kSl o35 BRGuOB Rk g gt

 ingredigny, whepin the enpige aptivejinggedienthag an inyjtroptissolgtinn profily, characterized by: at least

45% bt RsPhAror equal - 79%28 thé entﬁ@ﬂ‘,u?g mé‘e:ﬂgnt & cﬂﬁ‘(ﬂ{eﬁ %tsl 54fnutds)at least 75%
anot her _enbodi ment

of the qofine acfive ineredicyt 15915531"&9 19168 f%qvﬁs’awhe@euatﬁww IEEFCB‘?“F Bepsilline

. suberoflXB¢de hivdioxaAigicRiant charad@riad by Mgk eay diffiesttizhl pateal inkdudddg characteristic

pess .44, R 99520 P A2 Bt A i £ 8B peBeri s B 40

and 225¥POrdepbaantbl | de hydroxam c acid has unit cell

1 = A =
- SRR Slpaion? B ool o B Pl s R oriodhs
suberolenifisigihpdspramic 4eid or p pharmiceuticallyngerptablp saltvir hyddae grdefs amactive
mgredl@:ﬁ,' vﬂlefeﬁl 1A R VO i pYediehOhal Rfin viirodA3S1@Ach BrdiTSH iR ity factor

ffraction pattern includi ng_characteristic

di
(£2) of f}é‘é’ﬁ*éoé‘? 109 sgppare] g tgefegencs gisglution profile showa i Bigurs 1 e the

. active ﬁ@‘ecﬁent R2rftallidd subdroylddlidé hyddxathic athl 8d chinhcrized By 8 X-24). diffraction

vt g QB8 Brberanata L B ) 11 Mshab Dl g 24825 80 &Ges

_ 26, anddaching @ peaknat 13. dmmgaﬂrzmaamemsae or a pharmaceutically

bl
| ﬁ; a ﬁ’? ‘E{ﬂ’%ﬁg e¥1 ton pé?]vtlc{eF mg%eta fa\?sule compnsangea%?ut 100 ) g

'suberoséanﬂm hydrbxagmmcgls;mia wharmaregicatlyi dceeptahla saiot bydme@erbgf as ait actwe

ingredib:ft Aerefiné et d Ydfivel iR i 1R0 g’p%‘u A sol ?ﬁﬁﬁe Ea:LJEé?xzed by 43-63%

) entire active | edl ent 1 m nut
dissolveg [ eten 5 BOHr it leed i iavs -7 fhelFadet 60 Iinuies, whrein

the acudé ﬁg@&&&@h dryitafithe Bﬂb@ﬁ?l&tﬁhdc W @6RdnAc AdikPand CharaéRritA By aRlkaR}

lS c Mﬁw suber o p%gwn' '0;41?&8%4,?@%)(%‘0;% %@6{;4% 2?4n8d250 28.0

degreed zopdnuaacnggeb&ncactaemm dnﬁmmahae@&es 99 0 9 4, 17.5,

iyl fip Sthn S sl dpe Py o S gt 500
myg of s@iroyR@ilida hpdwotahderacid ehophiarmesetyticsilyaciepbie talt@nhygirava/thetest agan
singl e capsul e conpri sing about 100 ny
suberoyl ani |l i de hydroxan1c cid or a pharmaceutically
acceptable salt or hydrate thereof as an active _
i ngredient, wherein the entire active ingredient has
an in vitro dissolution profile with a simlarity
factor . (fl) of at least 50 to 100 conpared to the
reference dissol ution profile shown in Figure 1,
-wherein the
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active ingredient is crystalline suberoylanilide
hydroxam ¢ acid and characterized by-an X-ray
diffraction 25 pattern including characteristic peaks
at 9.0, 9.4, 17.5, 19.4,20.0,24.0, 24.4, 24.8
WORQI@I2FHr ees 20, and | acking a peak at 13. lZFfiQﬁIG})GQW37
22.7-23.0 degrees 20. In a further enbodi nent, the
i nvention provides a single capsule conprising about
active mgﬂeaﬁnmherﬁﬂbpmc)d B4l detepelipi fcﬁmaampnsmg jiablout 10 mee of the active
arnaceutL e I
ingredienfls 5T ST LA B LR g Gy B G5 Rmpda o
the referend&gtsaﬂmtﬁﬂ profieshawn in Fgwietly & @hesmbbdlm@lﬁrﬁhegﬂ yifrp (dissolution profile

hasa s;mgag%ygﬁééorgﬁg QIEQ% 74 i1 %%ﬂg’pgreq It&tﬁ@l‘ﬁY&?&lC@&lSSEﬂﬂm p&tli€shown in

7% dj ssol ve
Figure 1: &t o1 efibpdimentabs HW@PQE“* is I‘?@’S@é‘fl? %erpﬂ@aﬂé’a hgdipRamic 3efd and

characteri dyb}taﬂbd lla?&ifééd@&{ MR R hnitig g cHidiste Blaks &GI009.411d.5, 19.4, 20.0,

acter an X-ray diffraction
24.0, 244, o8, GRS e 20 o ekia? etk 130-16.0g0 BP0 hagges 20
Tl']e%:réent %%Ie:ﬁwn 4o va:ai!; a4:rys§ﬂm§couﬂ)5s1@)él c%&pﬁkmg(kﬁm@m:hﬂS
rydrosansgci s FRRURPIEON SresP e e e 80 S7aY AT herin
about 100Ul &f thedicHveGaRRALInShaagn &hﬂt&dﬁsﬁﬁum@nﬁdﬂ witoatimideity 286 (ﬁg of at

 least 50 t(foingl‘c %@’éﬁ%’ @’n :r‘lffl rg%g cep E %Bﬁ?gl]os al %an ﬁ{%@ Z; Ship ﬁ%?tglcl)ne as

compositian is 2 pAC2G0GhE zmaem@mmb@pomshesmmawk%ﬂm pharmaceutical
compositlg oﬂ %rn? b 8&or X‘%Elﬁéi Ehe%ry@tgﬂzhé &:?np@émﬁ% file Qdﬁ$@ﬂ§re&l&lt twith @F M

Apri si ng abod active_ingredient. has
without emlm pfore @ceﬂs@gtmnuh B e!a\vqsbmflqn& thrjatye ey EFPW E\Rh ,
suberoylailﬁ% BYdrdihri: a6l it chhﬁét&ize&@r :In(X-ﬂzQ anﬂﬂﬂﬁﬂpaﬁdmﬁmludmb gharacteristic

erence di ssol ution pro hown re 1, 3
peas at S48 ot 39 MR, 2t 4 1% 246 QB4 i 1 st a4 140
mm227@g§agg&gmgty factor (f2) of at least 70 to 100

onpar ed o th referen
i R gt e ‘D STRHGRY o0 Ao e Bl AR el
exhibit the &gesilﬁadl dissolatisidier Tyd miivel myeinkny cmaeka ht i ametphousfierm. The active
t BRI, powders, oils, oil
mgmdleng%a%ﬁ'ce |m% "%ﬁ‘%{%’%‘f‘g“éﬁ%’y 2a sljé%?tp%&aﬂﬁ Bl 7B ors, ofY
suspensioh§orkny pherform gf40lgl. 24. 4, 24.8, 25.0, 28.0 degrees 20,
ﬁ@&ﬁ&%bﬁﬂ)dﬁu&?ﬁ*ﬁh@bo&oﬁp&sﬁmﬁs @R dctRe ingredidntQs degrees

The present invention also provides a crystalline
m*ﬂnﬂ¥%ﬂﬁ) Bedres2Blis 288npri si ng suberoyl ani | ide hydroxani ¢

ms irflerion ﬂscpéhadirﬂiﬁﬁswfsﬂaﬁﬁcéqﬁcﬂ cmmmbhse:ommmgmhamy@p@aagy

: 5
acccptablﬁﬁzﬁtapp fﬁuﬁgﬁggﬂ@gnolr%gr 8 %% ﬁﬂépl >y Fodiu ﬁ?srsigm%mlﬂng Qalcium,
or. ferric Igidsgiales) tadosackporgeic] besepp 1kppaap3]amqeamnptyylpxa;@p,gre&(yfaﬂno§fhanol

O 100 conpared to the reference
mﬂﬂnﬁﬁ&m58?§%|§%h%roflle shown in Figure 2. This

T oy pasion kke.encerapAsiss PAEFEHSe 63l soRpeB O PR Rg lydrates of SAHA
The te:m@ﬁﬁﬁdi@qs&ﬁdemh isGIOP IR d Kihihykifitd, REndhipdihed, ity distpxibydrdieand the
pharmaceutical conposition is in the formof a
capsule, the crystalline conposition is the active
i ngredient with or wi t hout excipients before

.enca | atlan.. iment, the active
Composi gttt cle i@ eI suberoylanlllde hydr oxam ¢

The muemmaimmudnsepmmwmmmy cetbprisingsvulerilaplifs er n

" hydrox 8%{(‘1’ gézegﬂm‘ﬁggéuﬂgﬁlg '&éc%ﬁthﬁe sall of! th&ecg as 81 dtiveldprelient, wherein

24.8, 25.0, rees 20,
tho % voiams e getiFingioes fismsabowS0 KL I arons o Mt 28 15D PO RS
20. The active ingredient can be in any crystalline
form provided that the actjve ingredient particles
exhi bit the specified dissolution rate. The active
i ngredi ent can al so be in anorphous form The active
O ingredient particles may be mcronized, or may be
aggl onerated, particul ate granul es, powders, oils,
oily suspensions or any other form of solid.
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In a particul ar enbodi rent of the above conpositions,
the active ingredient is suberoylanilide hydroxaniic
acid. The invention al so enconpasses pharnmaceuti ca
conposi tions conprising pharmaceutically S acceptable
waedoba@12ad19t he SAHA wi th i norgani ¢ bases, for PETarFRe06/018737
sodi um potassium anmonium calcium or ferric
hydr oxi des, and such organi c bases as i sopropyl an ne,

trjnme I mne 2eth|amno et 0 tidi
peaks 3 bt 1200 0B o SherdosRbentinerls ot SO eakis e
highesp# ammec—mtpmato % 0IpAs bl dtien farficldgies. Si Ng hydr at es of
eﬁgﬁ&g@{ L %%ldr at darcgirenﬁérgg ?ﬁgr a)eam&et srxlz%tat %)0 “E'gg ?oglnlg
Imcrous isen th8 ﬁmga &abou@ﬁﬁas labquoﬁls%wnﬂ the ﬁp@uniq of atFPem ingmﬂentsﬁiit@arﬁcle
size at % fiﬁ)%&ﬁo%cﬂ?ﬂ% 1'11 %%}{gls Qﬂa{bg&tﬁ% P {O%%lﬁi ?fga e embodiment, the %
er oy f Ig

armaceuti ca conposition conmpri sing Su ani

volummf@mw angerdicplorich revicly sigh#ehent Qi1 Gmicpngis dntbe wBgect s%ﬂut 30% o

about 9%, zlii}i e Goldoedr %&fve ﬂ}%rcaﬁnﬁﬁ{h' p)ﬁﬁclh el R dban{20 t¥PR RiEBns is in the
particle sizes fromabout 90 to

o% h? % vol une
range of 3fpu efydi’i%b"flbuéo%ut 120 to 250 microns increases, 8

\MDautiitiebéribddimktt, MET Wi @ pLfldles Jvith pRreelK Sizedt aﬂiim‘m to 1 A0microns is
s af t

in the rt%upr% g&rom e ?qidboagguﬂ (E?l% vo']jungl,?g ga[rﬁqti/es \yﬁ&u l?%de Sl%aﬂ abo&t 120

0250 tiztoHs isGh thereang of@bdueﬁ 5 ffetoebat $0 Gi. Zege efnhodiment, the % volume of

particlds Wﬂﬂ%ﬁﬁ@ Lize & 5]5‘61:%0‘49 hw}ﬁﬁx%s @ﬁxtthe"rﬁn e BELHORH i tN‘ﬁﬁoﬁt 7.5 %, and

particle size at about crons is in
the % wawg@f Bm% 3 particioFigent gl %miwmqml‘aﬁ@ i§ ¥ dheorange Ptﬂ’?éutafﬂ % to
about 85°d%] ve | ngredl ent Wt h partl cle 5 size at about 120 '

o0 250 cron ran e .of about. 4.0 %
B o oG e St ot R p Y et szpes o D0 Tbs
microns Bghadt #280% widithe P aéltme bmmemmenahmm& stze more than about 105

is in the range of about 3.0 %to about 9
@cro }gbéhuttjgiﬁﬁé% vol une of active ingredient with particle

i ome eguboditenttthe] 2 golpe p50LYHA ingrestient fospartivle sipss from Apot B0 25
mcronﬂ%‘%%ut 55 Q) 4%15:90@ iased ]pearks % abblﬂ 35‘&)% I?xﬁ&o&”ﬁﬂ‘ﬁb&@a@és after the

% vol unme of artlc es wth parlceS|ze at about
peak. Ieenet enbpdigneny; e %’ﬁ‘@hﬁ“@ of grtivemgmdient yith partigle gt pbont 29 to g3 microns
is in theafi¢lof Bocklt O %a8 sholud % J4nt ele YpRolkthe JFAdtive BlgRGiekd vith particle size at

' aboutssg%gie&%%m%%gﬁ?ea}éng% O?/HPBt]E’Z(g%’ﬁ? %Z%O%Am :::] ogf‘el s in the

dnbrecimbreditoent tthreacibeiodrediant mfcrystpﬂmd. ibe irethexdnbtivdiognt, the kative

o o iy A 40T ) S By

suberoylepilide by drexapic aqid dnPAL S Ferms] apé charactatized by amy-raygliffggion pattern

substanﬁldﬁzrsﬁﬂﬁu fosihdt Bt §08 if BPEE 78S 1RO tihbofintnd %r?r&a]lu?é%%&oyﬁmﬁde .

| n._ one enbodi nent, the % vol une active

hvdm"?% F%%l}séh*t“‘%ﬁ’{‘%‘ by ap ey Wifferetion pitesn inplpding chpppnistio peaks at 9.0, 9.4,
17.5, 1£_Ir4 czoomsm %@Matzsﬁzﬁ@a@ﬁema he % voI urre of active

ol AR B o 5 TBL S A R 93 et

"cha'ractamhclpﬁak&ﬁt ala‘n_lt9 Q&Q 4 H, éﬂ#,@ﬂtﬂ 240, 24)4\!2448(25&!) 28 &.@8d 43 Ddegrees 20.

o ome O e as es pe ak s Dﬁ’iﬁ% %)%?gg?ﬂ Q%‘%ﬁ %Lag?cgcgigéﬂ bgrag Hray diffracion
pattern w@b-ﬂ@asl@sacamt@meqkh &t A 9Bk, 195 2BASA Ot RArB25.0, 232435
degrees\Q@ |aHdTﬁc1§ﬁg a%iéilé 2 8311000 8l B2V debreR B! rdnd eSbdBndl, crystalline

% % 25, m crons
suberoy. e hy oxam.lc acid is characterized by an X-ray diffraction pattern including characteristic

" peaks at 9.0, 9.4, 17.5, 19.4,20.0, 24.0, 244, 24.8, 25.0, 28.0 degrees 20 and lacking a peak at 13.4-14.0

and 22.7-23,0 degrees 20. In one embodiment, SAHA Form I is additionally characterized by the lack of
9
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is in the range of about 1.0 %to about 4 % and the %
volunme of active ingredient with particle size at
about 35 to 40 microns is in the range of about 3.0 %
to about 7 % In one enbodi ment, the active jngredi
WO 2804279 o | i ne. I n anot her enbodi ment, the%ﬂﬁgﬁ}g i
ingredient is crystalline suberoyl ani I i de hydroxam c
acid. In a particular enbodinment, the crystalline 25
at least enetpeakoy hipni 487 20.0J AUR.0R 4rti4O, E6-15.2, $7.SARMA, 20dr303, 2hdl-3, 22.0-
22.22, 25 haracie. iff ds. 6526;% ”anh(zf @-‘27 ﬁhgg{"are@ﬁ ITQ BadRR} &fidRiment, SAHA Form I
ubst ant imlar set forth in Figure 7A
is furthqr phagaterizadivy d|Dﬂﬁmﬂtlﬂcﬁcsl‘§ltnalqﬂl°ﬁ@e‘§{!@§%S?'F‘é?ﬁg?a!‘ﬂ@““g asingle
maxim ﬁlﬂ’é@dﬁb& 1844Lh 8, %ﬁ%ﬁ@cﬂ%@@eﬂ(ﬁﬁ Hi¥er DBC6 Tagtdtrment. 5. In one

| _
embodxgerg, tﬁ%%ﬁh%g%éﬁo?l}gmlgpn %rg.%)xgmg %AJ%‘L aca Egl S Ctgxg egqo-S](?%tA b=
794, &&s@@&gwe&m 1|=l90‘051ﬁc@irdnxpd’|2ﬂient SARA Form | is

ar act E‘be é‘?g m&%baﬁ Efyét?lﬁ%c( su%em Iia%‘ilde ¥dr.a ik c ac@ %SA%A Eorm v

. and is cﬂa?ac&niﬂ b4 an XoaPdiffehétidh patein. mplu@:lg @mgtgnmc PeBs G, abca:h&}S 9.3, 11.0,

12.4,17 zﬁg ﬂ??%%?ﬁs g%&e’,'zﬁ.sﬁé,%%”ﬁ £5999) 6o, 26 e}%o@ 1d.ne

roxam ¢ acid i’s c ara terized by an
X-ray diffraction pattern including characteristic
Ehﬁﬂm%§&%£“§%m%mﬁ%%9 4, 17.5, 19.4, 20.0, 24.0, 24.4, 24.8,
3 degrees 20 and | acking a peak,
The artiyejingredient carbe incpmporgted il phaunaseytical Go 3RS pioral

adminisheh! ®hd dcAe: mﬁbﬂi@ft &@ﬁoﬁdﬂ@‘ @c fypaitadwith éptiatndcantically acceptable
characteri- zed

cutes G ST OB SPRERPY B PLATES o EHRobfeR G cugejnsoid pricl
form. Nn?r ﬁnkﬁclﬁent 20t B cordmoly usedlass, caiﬁét @ dEenOma iR, veedde the fmulations

ot g . 8 g Bt e,
or mmmhihttr@c(ﬁnhl dny erpbralireant. diejddeagt lbqurws;aﬁ%lk cgiiulosy Tprompositions may

further ﬁéé@rﬁﬂgg&:ﬁyaé&g@%6 4:1%%171056 %m&@%& a AbfcaRE@)., Akgnesivm

t <8.7,710.0-10 bZ
stearte, i i Ty CoREe gne o ok agiigs sl fmﬂy’z iaggr, a buffer, a protease
1111111::1!:012 % surfadBuida sokibiliding agdnt, a pRstizdG ar’emutsifibr 21 ktabiliZ g ﬁgedegmeﬂaﬂty

. I.n anot her odi.ment , SAHA S..f
imreas i geiot BIFPTIR A RIOBH TR F P RO o Ll b e
compos{tiDGGF thelpessenn dnvantioh may hejinahedomgif eontretied nelgnse voinupedigte release

out 164. 42. O, as neasured by a Perkins El ner DSC 6
nsfrumsnt . I'n one 5 enbodiment, the cryst al line

Busine pwhadieeint, ﬂmhﬁy@mmm@pa%m dpsgribedfiereinggay|further be comprised of

n-

formul

‘microc &ilﬁggélﬁfcﬁe gos%wh@se%oﬁum P mabndRivt stéaratel Ghé pdcenfige Sehe active

3= 97.8, y=90, ace rou P21/n_ In a ticul
msredwememm&%ﬁmmeﬂ*é% a0 ngr &9 S dhe ?9%?%‘%?3%
compns@Bétﬁedn%bo‘ﬁf’(k@anﬁ@O%l lbe\&.'eeﬂ isbul 39-80ba0r betivesn abeat GD-VO% thy Xeightyof the
active mgi:?g{?{lta g}:.l!g“l%ﬂg(? attﬁelecrftr}]gl N1 %li %}%I&Q Qeabe ﬁg t&&@%@ﬁ%gﬁﬁﬁ between
about 20M19%) betR8en3Bput 28-339% b Aeight rﬁ&o@‘ystzgmle@enme 85 2 Qagieror diluent.
Furthersg&td rtl?eg'ﬁmﬁ%moﬁgmg gﬁé’&réeﬁ @ho él@crlﬂa%%t b@RSen IBSt ﬁ@@% “@@tween

| ngre or por ate I nt har maceuti cal
about 2-6Hrhy oesleht @Wﬁargrallqsamdemf w51 disigggranty rBpeths Gompositipe may

compnséséttv&% ab0.2B0ER b SR Y.5 B0 Wnéﬂmb@ehﬁhﬁ@t&ﬂﬁlﬁ&ézﬁdbﬂbhﬂth
a pharnaceutical ly acceptabl e, lﬁl er qr exleo %0-@‘%1: cicht
1 O RS v PRETmACAREC S HPRASR, P P SPSg 8 Ao CCHOVE by weig
of activé igfedRit; dtSut 0400 tyClveihk ﬁaioadcqstlﬁmé editloseubout 1REI% by weight

nt t used M [ erbond;
croscar GG iEn Lot Do 0 T PRkl o fbofgmbodimt, e
pharmapeucisad Mmposlumf tisripvestiotis eputfeor70%torvyshsht ofpciigrineredignt; about 25-
starch, .a sugar, a cellulqgic material, an acrylate,
or mixtures thereof. In one enbodi ment, the diluent is

m crocrystalline cellul ose. The conpositions may



further conprise a disintegrating agent (e.g.,

croscarnel | ose sodium) and a lubricant (e.g.,

magnesi um stearate), and in addition may conprise one

or nore additives selected froma binder, a buffer, a
wpnraksazse 20 i nhibitor, a surfactant, a sol ulBCIUSRGHE018737

agent, a plasticizer, an emulsifier, a stabilizing

agent, a viscosity increasing agent, a sweetener, a

e b &lib@éﬁaiﬁl - and about 0.5-
by H et e B 59 o o

1.5% byiwoigh Todg0esiUmEsieatsEe. RO bpGPRL e RETRRIErL Rt descsiped
compnsés@?u@%%%%%@r?@%?m&?%?étﬂﬂs I'n one enbodi rnfent :
p ut i Si |
A GRS UmERS 55 foe dgRiigp s agei °€?"§ﬂ§f\° oA S Bt
cenulos&ﬂhl(mlmph 101), 86T Bfobcamiiios AN M@Hn@bl)mg megiesinm stearate, NF,
conained 50 Eapeey o 65 LB i i e oD BMpriihbont
100 mg siosipgredient, hboutéﬁjimglof mrpcryggylhnwﬂﬁpsesagwo cmgg;l@pellose

: out 50-80% or between about
sodium, égo %%Q{MQ%%&&%&&% active ingredi ena. h
T traborinea, the pbamermsS) OPGFFIIRRYATE BPEE ol g e ths
formula ﬂllé:fmggs%gg)(lf]fgr &El‘idﬁ%?éfmtﬁﬁtﬂ&% el soﬁlb l&diquﬂﬂ’erﬁﬂ QRuritidet sotich pral
ou o b [ g r a e C 0 .
B e
oral fonﬁmhoﬁﬁﬂaﬁdem eRBHpAE emumbw bils Endithel RO % o:m@mhe@mera lob\le present

bet we
‘m’e““"g&é‘i "l?WP%Fém& 15 ?nglfuﬁat egr 3na{p§u(%: PE %&gr nor e, W ﬂﬁf
_ composiﬁags of the mwnaevdnaowmn@ud@{d @lat_[n g!pgl.@prm agslition toythe acfive Wedwnt

andthm%g%ll neS| um stearate as a lubricant. In one
rrent the phar maceuti cal conpositi 0@ of tlgtearch
Seldenietilicsts asbide. BODRRAEY 01 A & g

pregelat'iﬂibg?l geleRNs sug %Q@%tla&% 0‘}%1&1 s\d&b@fﬂegmse)l; a)mllyls{;éagﬂﬂlﬁ eg.

cel | ul ose; .abou 0 de
microctyspling Arilulase). amgerlatede ¢ %‘gg”ﬁ%}%\%%y&ﬁeﬁ c%%%?&% Bm St e%{rég?% ox
tale, or InfknaR@ichf. ermbodi ment, the pharmaceutical conposition

O 1 AR e e AR S0l tins

suspensRG, iETODGE CL-ERETIHIS BOBUAAVISPLINVCRH B B@PX)%‘{%FS‘IC?In@Iyethylene
. .glyeol, &%glkjbgbtagﬁ%r%aﬁb Qs g.lcﬁ % a1} M Mxa@pleSerilEmRt thosenf padilam,

- by wei stean
el bl e oo o G BB A RN S b e
sunﬂov@iﬁﬁﬁﬂﬁﬁﬁﬂ-hr&ggp Ssp@fsiondan hls&ﬁelﬁdﬁlha‘@ﬂmmﬁean@g@nﬁ'gﬁ)@fl oils,
orm current, e ehﬁ
polyethylene ghycplscelycerine AFPRyjens gty Téwqﬁeg?gﬁl&tr%&% erE)‘J(%‘r?tf/ & I | n : tid? el such as
benzyl S16dhbLdr @R thyl ﬂhﬂbén&/anﬁeahdam sddd 3;) ascerbig |agﬁp@o§|§@ @hng

stearate, NF, cont ai ned
agents ‘?“ﬁ"% EEPS%‘“ ca%g%F urt ter enbodi nent_ is a Jatin,
(h additivo e doombsicena ey frther eompise PindsT 6 -8 BEASE COTSE™ el

eHulb®, Wdr tngthylatlivlose,
carbondBf b etll, e Bl nyBReaY: i rogf o0, B ROBO Iy

Cros di;
povidopg) Sisiniegraiugagenst (@ gh %@?@éf‘ﬁ?eﬂgﬁ"ﬁ ‘r?ie %o odi nent
croscarhi3fosd Eb%fuﬁﬁ&ﬁ%hﬂéﬂe, gﬁf@mﬁ sddivnnsaretr gycatiir, Piimogsh algtergents (e.g.,

Tweenfzg,wxhtpoa@m%g{s :i}é{? peids s‘faﬂs) t@asgﬂﬂbﬂoré s c&hévég %B&ﬁm Jauyl

as a sol|
sulfatef, ﬁefrﬂhatn&l trthadekm, selvbiliding mhts (& g;,rgmprat, pelprthylong g{yaeécﬂ}, g glidant (e-g-,

-collmd%ﬁgin%qf cW&eE %t?@ﬁdz%ugsgpg Jlas@cﬁ’om Rdid, sSdivd ﬁéﬁlﬂhﬂﬁw tﬁ@lakeﬂt S

Lquird oral formul
hydroxjyanisole} etabitirersds aideoxyprapil ¢lkylese. b W*Wﬂﬂ’efl‘ﬁa{a” ﬁ‘%]?fg) “F??mty
mcre.asmg% SIR0L SRRk bl B Bidkide, bMyRBINIES, guiypm), sweeteners (¢.g-
n%)03| tron i1s fornulated |]3 a capsule. In accordance
with this enbodi nent, the onposi tions of the present
invention conprise a hard gelatin capsule in addltlon
to the active ingredient




L5

30

.35

5 and the inert carrier or diluent. Solid
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In an alternative process the pharmaceuti cal

conposition is produced by the follow ng steps: (a)

mlling or wet-mlling crystalline active ingredient

to produce at least a first batch of .0 crystalline
wecbosuersingr edi ent; (b) crystallizing the actcyas2006/018737

i ngredient to produce at |east a second batch of

crystalline active ingredient that is larger in size

| | t
100kt S S 4 PRty
exmbodiaagog b the aHOWQCEQSFﬁethQ blewhing i e ﬁet@;fmm Yt eppippigesinplptiopgrogram

that used DEnEFLRHon bl@zﬁggoc}nddg])an@ h QAR S @1 A R B rTR ARk, B blcndmg
conposition fromsaid_blended first and second bat

ratiois QPHFTEAL KA HBRRSHOR Migh f SABA draelpfonattc BPYIE simlpy tRa ietence vith

a dissoh@ioh | ;bmg[nnguem has a mean particle size of |ess

t he se ond batc stall]
eSSl e sk 3 RS ﬂgwssfﬂé“fsﬁc et
suberoylahitide hyliR@Qamic adidorarpbirmeceutietip aticepable, salt brehydiiate sherdofi cahprizing the.

gcrystal line active ingredient has a nean particle -

size of |ess than about 50 Am and the second batch of

c (@st ppYidingcrastalling actjvp ipgtegicaiie ahersanic selvei, Watar of Emixtusg thereof to
20 i ngob g sk ge of about 120 to 160 m In a particul ar
enbodl ment 5% of the first batch of cryst alling

Wi hsatingdhesih e establish2:30% wndissohysd Grysialbies agsive ipsrestipgts and
eh@ommme%%taﬁmees&a@nﬁmzwmmwghal s are |ess
an e.e
3PP espipn e bt S0 SERRE BPb B S b g o

about 6camyst al-1 i ne active ingredi ent I n one enbodi rrent t he
[ Gt C?ﬁ&’ﬁ
%géﬁeglg@)m zet’g¥a esshé%cgﬁeh%%&&ghﬁ%%%@%@a‘nd the
. secon® batadpingferystelfise getive feeredivnt @ op (RgFIBYY| sl yateq o mixture

thereof 188&Hh aledd shfzly eanal ze of about 100- 250 m In anot her

enbod nt t first batch of c al l'ine ingredient

S TN SN AR E R LR e S

mﬁmmharmbbﬁiﬁmte«ho ndstbmﬁa:kbuoé ingregishtalb Iprepa&echh;t thy atep of dry-milling

N nar. d.l en | I . N
erystalli 6 S el o s, o Bl i RrefBAFcibine i e
PresencmfylsdraX}ilamee active ingredient is prepared from

oSl oinfed h‘%ﬁp@ﬁ a%kﬂuié%f 46999 Qﬂﬁtﬁﬂjﬁn@rﬁb 19 wltdr¥3Bed. In another

active | ngr edient ‘from a r an| C solvent _or_ a mxture

embodirggnt, i, stepy (h B eluggpis heatd taﬁw-‘f fopgbout; 13 hoyes. Iy fygheresgpodiment,
step (c) i bﬁ-f&ﬁn&ﬁwl d’éol&@fﬂoﬁmetln#eSn 60 787C m&er@fzs (rgaasi'(ambout 15 to 72 hous.
t 0 ceto trile r.opanol, a cetll .
R aRGRS cioh ok roogsiis g ATHer P P fps 4 or,
recrystakige aelmdadﬁhmﬂmt with dbeut 6045 % diysenllive apive psdiall heninghfiead Piicle size

[n"one enbodi'nent, the m xture conprises
lessthan%mﬂ%elfﬁl 99% et hanol and. 60- 1% water. 35 In anot her

Bietiengitinmalso piomidestagpocess of pradusing coygtalligosctive ingrediens elmbproylanilide

hdroaﬁﬁ:taﬁi& SnpaikiAg hé Q&psBELT Ve ingredient is bl ended W th
YEE 60- 5°}§éof tﬁ’é first batch nilled cr%s

talline
é”t) v%onlﬁ‘@% wtalline actiyg ingysdisptye & fuixurs of 469p d@}loﬁ%%vm
I n oneg fa@phatidyent of the above processes the.

crﬁ%sgﬁaeﬁé‘}ﬁztgt on st ngg% §°Z\§’g n anot hg{l

I §) d edoeling tlmt:dyyo ebtgn thp ndceystablized tedntel mgneqm:no gmdam th at

UBSS, lﬁé}ldﬁfg%ﬁo&?gﬂﬁ%%%&{s% s%@,ggma@q F&h@@dqyyy&ﬁm
opt i racieingrediepbbaying n@mz:mmssm Iesmthop ﬂqutéﬂsm

dissolution rate profile simlar to a reference with
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i a dissolution rate profile in Figure 1. -1;.) The

i nvention al so provides a process of producing

recrystallized active ingredient of suberoylanilide

hydroxani ¢ acid or a pharmaceutically acceptabl e salt
WQROOK§2IB 1t e t hereof, conprising the steps of¢T/Ug}006/018737

provi di ng crystalline active ingredient to an organic

solvent, water or a mxture thereof to a forma

%Léc'h;n[:%nt u(JQR gﬁ& {thﬁfi glr&:l ToF ro&ugmg%cﬁr@daih% agﬁw%%‘/é‘re):dlent of

SR In di"ent; and
suberoylanidifl¢ hygroxiraic scrl ¢Wht1@a@ﬁ§t@rﬂh aqeppablecal wétyarareut&eéwﬂaewwg the
steps offl NQredi ent. In one enbodi ment, the crystalline active
ingredient in step (a) has a nean particle size_|es

{&#an addesswsre@wcgw IPgTeiFNb o PTERN UCLATA miiyE of gl solvent
crystﬁdlwa&etﬁgﬁﬁa/myngredl ent is prepared by the steps -

1
Tl BB S5 R 5L PR B o e
seed thhaboyt50amel (i) wet-nmilling the slurry to

_ hi eye.. i i t. In
W01 riosihe Hloniidh Sy 10 AlbiiGp @ 5900 DAELLED | L
KD presglingthe :thyry( thbelaw ep'Coe 0@?1? theecryistaliized agtiverinasedignt | ne
o fdnk ¥ﬁb€ndﬁﬁn§@i &), #he nﬁ&tvirél EdnB§s eBERPSHaRAL, ’m fn{}ﬁ’cnlar about 40-
| ne actlvelngrelent i s obtaine 1
95% etigrcl ot FErar YRS IRGEe o FhoBi ! SIAIBPAERET  fiedy Bgaotier
pmncula(ra}nbocﬁmm,mtnﬁim@,f ab@&wﬂ%@bm @hiedin Gked Ol be svkicdimebt afier the

v B OB Pt 53 bR e s

apmﬁdgﬂbﬂﬂﬁﬂﬂﬂhhmtumapx(c) |s perforned by cooling from
Qaeéng@ g&ﬁzé ipA i % Qed By, il AORYIar drmbolifent,
ours. ano er e

|nent the processes
step c) epfpiliphes pomt i EY% weodpad; deane rsrnbw@rmmg s Bt aclrm@é%herm the wet-
milled srueg; webtmbcb fof €8 oh.| MEndthe bacHdeRnt, \Wep £ @&ﬁmeda@h%g the wet-

active |ngred|ent havi nean

milld oy 3t o6 or i b 0o o Qikthieved by heasing
the.wet~ﬁﬂhﬂbldﬁﬁat&4—ﬁﬁ@ﬁﬁﬂmﬂfl—3)licmﬁkucI ng cryst alline active

uﬁ‘pl‘lsﬁﬁ"tjﬂ“ @?gs[gg @%brc(ogeljng o PG Czr?fﬁsggﬂbouuswso

hous. Iaempeemwgmr, gept (d) i pafmm yroeoling frbr I FHEE to AHHEC impabdut 15 to
0 hom@%éga g@%ﬁﬁﬁsgﬂa%% un I ssol veofkhryst a% ﬂhlg%e acti v‘}eiwa

specified prgpd of o and mpaintaipiag b frperiaredon g sperificd Pad Af He-he

TR byt 458tk miph y@&dzﬁr&brem te&ystddliRM sitRgmeredient

abou 5% of .recyr alliz ctlve |n edren Wit
with weB LB s e B ey Slep i 0. The
wet-mills@aistdihetactble éngsddicat das Bsmkdﬁai‘mnﬁipbtﬂon ofthg wet-lﬂliﬂed/ﬁitenal of step b).
12731 2 [01 T, \/
R

and b). ﬁbmﬁveJMﬂ@uedﬂqﬁwwﬂﬂ&nsmbwvugﬂ%hwﬁhmﬂberqdﬂﬂﬁaaﬁw@maepmmﬂﬂﬁm

-solvent &'rmlﬁmf& Q?édﬁﬂﬁfé& {d tﬁ@érbs)fall@zﬁﬁcﬁ%ﬁ’cﬁﬁcﬁs 8Athd reQYstAlMAA AtRe ingredient.

her eof, nprisin teps  of

“The blendmg ratio may be detcmuned gy computer srmulauon software. In one embodiment, the

blending ratio is 60-80% of recrystallized active ingredient and 40-20% wet-miiled crystalline active
ingredient. In a particular embodiment, the blending ratio is about 70% of recrystallized active ingredient
and about 30% wet-milled crystalliie active ingredient. In another particular embodiment, in step (a), 2
mixture of 9:1 or 1:1 ethano! water is used, and the blending ratio is 70% of recxystallmed active
ingredient and 30% wet-milled crystalline active ingredient. ' Coe
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' pressure

(a) adding crystalline active ingredient to an organic
sol vent or on mxture of organic solvent 5 and water
to forma slurry; (b) wet-mlling the slurry to
achi eve crystalline active ingredient with nmean
wp2anddet®e si ze | ess than about 50 m (c) heaCrng2dove18737
wet-mlled slurry to establish about a 5-30% seed bed;
and (d) cooling the slurry to below 25C to obtain the
recrystalllzed active ingredient. O In one, enbodi ment
nThetigygniioyplso pIRWdsHaprasess O prALsing SecBEHMiFH! 2ok &lgwgfeé%of
suberoylﬂulﬂﬁ by drEian® aciddP D pHarrentiDR o104 ﬁﬂ@ kalt ok BRlrdpatbérest domprising the
nmbodi ment, a m xture of about 1:1 ethanol and water
Stepsof s ysed.. In another’ particul ar -enbodi nent, a m xture

of (apb @mdﬁ:gbnmhmhveamm e aniogganis eddvent, Watan® a mixture thereof to

errbodl !ﬂg wet-mlling step, at |east
80- 95& %&“Fe#"an Fer enbodi ment, 95% of the

cripst éabatmm the slotry ipdhe; fing vesgsl edisshlxs subgtantiallyt 4llcof the stystalline active
| ess ffpaddegpout 100 m.5 In one embodiment, step c)
est abl i'shes about -a 10-20% seed bed. In a partl cul ar

enisddicerliae the canteats in stepd b} i e T dessel bt fempprapiso thatsuperygiptes the
In oneomcmpdi ment, step c) is achieved by heating the

2o L B Sl A e B

mi (e} eclgisg the contents o6BepAB)Gt ﬂmrsamdsxemperzﬁura ahwEpi(@; | n a

PR | S pEaBRp T Blp b Rt BB £l il "0
Zoomerpmbpdimentisesi(Feprmprises thpst¢pd PEi s per f ormed by cool i ng
from G§- 7ngrohﬁm %rygtgllh@a@ibé) Wereliind B 2 bredR Wofent) ﬂater or mixture

anot her e di ment, step (d) s performed by cooling
them"ff(’rfB’t’f’i‘%iFe%@ETYbo 20-5C in about 15 to 30 hours. The

cool i. @@ pr meﬁgsanmngmywﬂu@maswda@aﬁmﬁaﬂﬂ@masi ng

thet erat re.within. a eriod of. ti

and. by afeeny o rbuee TP estte BoRdsRe B BN o

of ti m.-) Th&shbmgdmepwedsbs’se&wmwfouhetﬂirawessein'pr| se the

WI th e\%@tomrnngllﬁl%@&%r st éﬁ‘gllﬁ ct Ive éf\(gﬁk}é%g%&?ip?‘ﬁ&? Si,gegless than

about 6015 fRapgthespmbedipent =|s&e () is preparedbystheseps€8) and (b). The
vet - nMah edadaing Sdrstallind icive! ing@dlbﬁt%%l &B4nicC &veRE v&aﬁkeﬁl mixture

rtion of the wet-milled material of step b

| thmf{&ﬁ?%’?%ﬁ?‘?%@y the wet-nilled crystalline active

i ngr egient wetaﬂningtiﬁemay tlachiyveprcphiled dryatalliny dtivedngredient.
b herefo t-mlled
crys?]aﬁa%l ne ac &?égfsﬁgﬁpgr E%Ehe%ﬁif e produced in the
same oD dl'ﬂrﬁf@nlé!mm&t@ﬁmenivemgrﬂrﬂlmture as conpared to
the c WSt r 0
acti er : ngirdg S t ﬂrg(%ﬁﬁpagﬁ% lﬁgﬁi{lé ntho ﬁ%}%!!nl: kcﬁ\?e%, water or

m”‘“‘re&ﬁe@ﬁ?l PratR fsé"(*S‘iprut er sinulation software. In one

mmﬂ@%bodlﬂi@t, aRbORE 0D, fufthdrQohPridd 1l QZ%Q& 1solat1ng, washéng and

ecr, [lized active redl ent nd 40-20% wet -
| drymgﬂrﬁer ‘?dl mﬁ@??ﬂ?&““?ﬁ‘g‘?‘%ﬁ?@ﬁ?s% X parti cul ar

Ermledmlmﬁlhent,ttlb&qbtaﬂind hdtige ﬁaglfedxentloSsté}iIQ}i& obtiifiedad the presence of |

hydmxyiaﬁ:?ﬁey %ﬁ ?tl gk%%%é’ n e cff %g'%?%ge 3?1‘? tyﬁ‘%’gtﬁrdf Wi in step (@)

- and ()- g further] eg:bodugm@dmmwpf sthanoktp eatef mlip of49: it 1uA9ds wkd Buskp (a)

and@ OF 1:1 ethanol water is used, and the blending ratio
is 70% of recrystallized active 35 i r&g‘gedi ent and 30% i
{e prenprpbodigocat i step (Mpie slupy\ie heatgr o fi0aTC undep mighoum of 15 psig

pressure? 00 Bdoler Sdlbdittehd, WS2RAE), hb8URY is HehRd td WG GliePh®Bnum of 15 psig

provi des a process of producing recrystallized actlve
f ngredi ent of
17
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suberoyl ani I i de hydroxam c acid or a pharmaceutically
acceptable salt or hydrate thereof, conprising the
steps of (a) providing crystalline active ingredient
to an organic solvent, water or a mxture thereof
W&2006/43731%t vessel to forma slurry; (b) heat Pﬁﬂﬂﬁ?gﬂfﬂlm
slurry in the first vessel to dissolve substantially
all of the crystalline active ingredient; (c) cooling
t HB cBderkedimsnt, in stapdp), (e Jcontents de cdolod st 60636 hupthar embodiment, in

step ($)SAPEMRLYLE L@l §URRFSat urates the solution. 0 (d)
a di ng seeds of the crystalline active ingredient to

ogeoqﬂb@ﬁpgntom step &P the jeed slpey isdgitergo BRE6°Corit amtter afibodiment, in

step(@tm@seéaiélm@tnshéaedmsb@nperature as step (c); (f)
' cgglln e contggts in.step:(e)to obtain the
e sTRpdimens gtep &) isperfqrmgd Biroakns frombesyeen 69togaTGresietween 25 to

-5°C ig elgpt [t 72howpy s amthbhenbodigeg:, Mdp (f) i fetfoli=0 b} Shohse from between 60
to 64"@&)5%&@7!3411'()"{8 1‘?’ tnla Xb%r%l@q%foéogx?t t in an organic sol vent
er

o form a seed slurry, o
( |Th9 prppgmm\qqgtwamt;o pgvide atpnaes @t prodichiy Wﬁllﬁ&cﬁaﬁﬁ)\be\&ﬁgrﬁhent of
subero@ﬁﬁﬁxﬂ@t[}dfbﬁaxﬁxg feid &% arma&e'uhéa)l %gllti a.{t ﬂrel'gl?%%t e ? compnsmg the

‘ tep (ii) to the sanme tenp ure as
steps c%

1v) transferring the seed slurry in step (iii) to t he

fi@)st a0amg Rlystalife St!'ti@e Qﬁhtr@ Qﬁ orghtl€ sGlhP Bx%ix{upﬁeof organic solvent
active_i.n red%ent has a nean particle P26
less tH4 W%o n1|n another enbodi nent, step-

(i swq,jﬂmmag thel slbity tolrehisteRPStaline adtive mﬁl@ﬂ‘ﬂaﬁtgwth mean particle size less

cryst i ve ingredient to an organi c sol vent
materq%%lgansgkﬁ° thereof -to forma seed slurry; (V|)

Wk - i epting ghetvprb mélled sty tosS0SIONG 1 pendweta-seddlstuag;
Cigy st EBrJJ\hcﬂfg WM@ & éﬂ’g ﬁ%@ﬁﬁ&tm an &Q n?:@%%?xﬁr r n?urg fr(r)?ganic solvent

step (i) is prepared by the steps”o
dry- m¥® P crystal | i ne active ingredient, (V|) addlng

 téek drhgadii koquhepials &t@d (e @B heer) U AR

Q anlc sol vent m xt ur e t her eof orn1a

d SPolE e malprat g iR 08%&:?%&%@“%?1@@0@(@@0 yelyation;
f(@8) t hemnaring thewsd dlirey i6 beP(cPlo theSOpedaiuigad sWRSSH; A and

d(h}ll NGoo Eg]c\gﬁi g?lL%%d o)ﬁsltoal Line active i ngredi ent

prior to one bodi ment, the
- dp 9%%%@@%“&@?@@) Mgﬂ)e@lmemm'e is fisegl twhizh Eajtainsetinbdl ahdyeler, in

articulbr) aoREA0PISESRNG
T —
wed. 1L At o Soinetcgynpyo o Bt ook yaurirand. Th
percentaperipbotigmbidolvert uk‘ﬂeri pRaYr (Bl B@I:he Eﬁne%ﬁﬁfereﬁtatﬁopex%ple, in step.
(a), aboft #0°1bod Qe iy heast R send ' TR
2}0 ol may ﬁ]stv e insip ﬁqw oflagou L peyl ethanol may be
used. I‘B@lﬁ'ﬁmmm‘tmthn mﬂ-m%ﬁg dtép, prdéast 3035%, ofP5eSsTdeRrystalline active

ingrediedl s B $ i gﬁg (b), the slurry is heated
10 67-70C un n1n|nun1 15 psig pressure.
" In one embodiment, step c) establishes about a 10-20% seed bed. In a particular embodiment,

step c) establishes about a 15% sesd bed. In another embodiment, the. wet-milled sturry is beated to 63-
67°C. In ancther embodiment, the wet-milled shurry is heated to 62-66°C at 20-25 psig, and cooled to 61-
63°C. In another embodiment, the wet-milled slurry is heated to dissolve 50% of the seed solid.

~ In one embodiment, in step (¢), heating is at 65-75°C. Tna particular embodiment, in step {e),

‘heating is at 67-70°C. In one embodiment, in step {e), the heating is performed wnder 2025 psig

pressure. In another embodlment, in step (t) cooling is at 60-65°C, In yet another embodiment, m step
(), cooling is at 61 ta 63°C,
18
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17 WO 2006/ 127319 PCT/ US2006/ 018737 I n one enbodi nent,

in step (c), the contents are cooled to 60-65C. In

anot her enbodi nent, in step (c), the contents are

cooled to 61-63C. In one enbodinent, in step (ii), the
Woeew/ 131309 ry i s heated to 62-66C. | n anot her PCT/US2006/018737

enbodi nent, in step (ii), the seed slurry is heated

to 64-65C. 5 In one enbodi nent, step (f) is perforned

o R ST 02 D T bR B S R S
63°C. Istoapenftiofiimiest, jnatep (M thccoblingdombhiend) throagh thred ME&I’Steﬁﬁn 26 Bours.
%Qinvg 09 %E%ﬁ?ﬂdeg g cé'sgg} p'rgduggg Petcryglglh;z% aZu%e ];ngr%dxerét -{h e

presen prrovi a‘process o
su%mﬁ@dﬂyb!@ﬂwedda@mpmgwwwnt of suberoyl anili de

hxgr owms.g% sehing aavmg&ma&%shﬁmesbf a&wam{, 2 %Io.l% water

or hydrate thereof, conprising t 10 steps o
~ addi nip dEstIeusite loER 4% i ngredi ent to an organic

- SQb)V e Bdatify thesMryl (Pth® FrrsO V@@ ioCdisBlvy SiltktantAR alV\aet B¢ cryMaltine active
forma slurry; (b) wet-mlling the slurry to achieve

cryst SBFPE%: active ingredient with nean particle size
I é@s cd:dhaglmabmdntsaﬂstm (b)lib tHe diyst hesad] Itmpérhmramc gahdtiord

| d
S( (ﬁ% crtfﬁﬁgf“{nl %%grg% n%%t%e%%r%gg (X)I?.’I én) organi c
s )vem’n&ﬂw srnfents pestapl(dat the pines tsmiwm as gapdodnat er ; (e)

- hemt i pehib@e BBkRlslifdteg (B tébﬁanmi e&ﬁtag%iafa% w)éqﬁér%‘ent

rystalline active ingredient; C

%@If'iwaIar FrRPodioept of e abeye i Ui %b%aﬂ&ra@%nt BSugroylanilide
hydmmﬁ& atid. Gilonl ebibodifent\thd @@tallRe active thefdient i SABA 86 NG t he
seed slurry in step (c) to the supersaturated
sol utlon and (h) cooling the material in step (g) to
2 eigs enbodi nent, in step (a) and (d), a

Iasgnglmﬁ ehaﬁgﬂﬁ%m I‘%%%@W'ﬁano &@g&a agrg ae,mL Bgredient

art
is ﬂ?stﬂilﬁybawmwrgan& salveat or emituregf Kater andlan@rsaaln eq»lveah d!‘hwgmic solvent

may be hrﬁalcdﬂ&l%deh ak heMR, RfhndP ar 1§ pﬁ?hﬁﬂ ﬁ'&@éﬂaﬂ@% nt, ﬁe Hi'gé{léjio?vent is
use

h I
one or s & Sl Bl ool gedapoiereie o étponeasﬂ"?ﬂ‘m?“&)“‘e

-organic smwentie ethivel. sane or dlfferent For exanpl e, |n step

=
Lot

o 10 8 R BN S 5 S e 1R

solvent 30d abows 91T o ivatern iy anaﬁreleecmbtlrhemtedle mixtlre cﬁgnpslsas B0-996 ethanol and
60%-19«4 &Q@Eﬁr 8]9 ogéeﬂboﬁﬁncgﬁ%é IQJLI &;qngﬁé ta%tlt Itl §5‘ﬁ hﬁf soivgrét and about 1-

edi ent has art ess an a

15% waieh, 13 ﬁ@a@ﬁ%amhwnté'@eeww cempies ROMEB e selvepoambput 15%
water. I§ &ﬁiﬂlebﬁéﬂnculaﬁ erfibolitichd, e bibirur® BERTHSBERT ethandCin® B, Gd yet another

es | shes agbout a 15% seed bed. |n another
panticul pisfSimal 5% sRON ooy & Letbppl e yrefel. THB BBt orFErgpsages of organic
solventtﬁ%@terﬂ&sc:ﬂnmmiembyrﬁmmmnt the wet-m I I ed slurry is
and c9 d tQ 6
i e O e e i P eon Ve Gy o e g waer
(e.g. mc'thaméIste@ P@@Ogﬁ%mﬁomfﬂweﬁr agthedike). Hogmaeer.drshondd baapparent to a
person skiflecSih B8R att@las thP @@Ltﬁlﬁﬁ?bré offhe %mz&gesckiﬂeﬂwgﬂf&ﬁ floied ont in any

enbodi ment, 1.n E:
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
lmntauon chlorinated solvents, hydrocarbon solvents, ether solvents, polar protic solvents and polar
aprotic solvents. Suitable halogenated solvents include, but are not limited to carbon tetrachloride,
bromodichloromethane, dtbromochl_oromethane bromoform, chleroform, bromochloromethane,
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heating is at 67 70C. In one enbodinent, in step (e),
the heating is perfornmed under 20-25 psig 35 pressure.
In anot her enbodi nent, in step (f), cooling is at
-65C. I n yet another enbodi ment, in step
W%‘B?’PH&‘% s at 61 to 63C. 18 WD 2006/ 127319 b rbhbsaosorsrsr
PCTI US2006/ 018737 I n anot her enbodi nent, after step
(g) and before step (h), the m xture is aged for 2

dlbromd?lﬁzﬂ{aﬁe BlityRohlokife, dRBiorombifaRN@t-RARRLDRRY, trichiBrosth@fhe( 1,1~
oI|n i s achi eve%tnroughth r ste3|n

e |Line
wichlorssihago o & MCHATREt Ay d A Iprof o0 g P PR bares SR
hexaﬂutﬂb&ﬂﬂﬁb Irlgz 4-!|§Eﬁlilyﬁazﬁlkénbz;@dickﬂkﬁb&eﬁﬁnt rambﬁﬁeneemb florobenzene,
ero ani,l | am,c a cO risi,n St eps
stuoror ROty os AR RS bou i fonc BB SR e DS
dichlorafinorbmetbaref chﬂﬁec%%@leﬁmmmﬂammar@%,mléomwmﬂuammmd

hcxaﬂu%{-ﬁe?lﬁ,rﬁé é@aﬁl@ﬁﬁ%ﬂk&%ﬁv\éms Fnlgpudg]g ta}er}gt xnﬁd% Hz{i]?éﬁe c?cl%hexane,

ves I SSOl ve SsuU St antla
pentanecheyane plugnsecyalehdpiase. mefyjicedehsrane, '\entynee%iibeﬁ@nﬁs ¥, 0= Or p-Xylene,

octane, @4k Sidhne! Qulﬁbﬁ@th(axt%)ﬂvbﬂis ﬁa&lﬁdef thﬁﬁe nﬁﬁﬁﬁc%h thd?methoxymathane,
supersaturate he sol addi ng .cryst

tetrabydspirasy d. 3 Gigjane i dritoxens. e Bud shtsbiotenee ! ggeths @% ethylenc
glycol d&giynghetrmetﬁ;mb glybcﬂ dﬁﬁetl@t amrr],(cﬁ&hyaetne byl Giaiii etlﬁﬂ'?&;tﬁleﬂé glycol
e the contents in step (e) to
dnﬁwn%@féFﬁg?%’ %Wy% g%ﬁ active ingredient. In a
pmable(pulaapromwmtsmciudeobut eteeodimited tpnabegisetbanol, Rgitroethanol, 2-
ﬂumetea%f Y8 2l G%tb@mx ech?}?ﬁygfaow inhdl Spro N6 2200 etﬂ&:loij 1-

one embodi ment I ne’‘actl ve 1ngredi ent
bumol,.@uQAﬂAa tmiyl glcphol. sb@vv&qomlﬂ %thweihﬂw flinthyengedyegl, 1-, 2- or 3-
pcntanolsﬂédﬁﬁ, Hﬁyﬁalédﬁolgﬂ&n@ﬂﬂédhﬁluhl@thyl&i%%ﬁib! Eé’!ﬁamelhfl RLHeF, ﬁﬁibgleﬂld ol

ve ingre 0 crysta e edi e
monosty Lt AT o o R A S e s ool e poents
include, biit averdce limhdilto dimettyfarimids ODME)) Hmeﬁbhc@ﬁr@&ﬂmfs@l V,8dimethyl-

s

3456{?%%] ‘?rg' gﬂg%yg’%‘g&gf’f&e enb [gﬁl rremieg]y{z%iemgarman?oge @Went is
methylpmaldwen@mwar forragfmidee Nivastioylacetamide, ﬂ‘bmethﬂMﬁ% peekaaitrile (ACN),
dnnethyls§lﬁﬁ§dapﬁ'9ﬁ$mﬁibdetﬁﬁ %dnﬁ‘te Q&'t@i adeReeORGRRALSR %etoﬁch&hﬁ methyl

ani ¢ solvenf i's ethanol I'n anot her enbodi men

-~ ketone, ﬁﬂ%ﬁaée ISPRIERYY aveiate. tshx) aqetaten fifolgae. & N-diswiinsopionamider

nitromethan HierUefRnd, BexamOhyifithplanshidbout 99- 1% of water. In
anot her enbodi nent, the m xture conprises 40-99%

et hanol and 60% 1% of water. In one enbodi nent, the
MethodgHAidutirgst@bomr i ses about 15-85% organi c sol vent and
A o o od I i, bl oG BB ok

m Xture conpri ses o Or ganl C S vent

orally inppelatipeapenie. The comprsition mpsheradmirisgreddnaitiosasas accwrﬂmg to the

mcthods'&e&&hﬁécﬁne&m&-aﬁﬁ thick-dfiy ke BRL.QWRL er ., I n yet

anot her partlcular enbaodi nent, the n1xture conpri ses

‘Gherdaily pdmipistratiop is ep gpeatep pontinyopslyfopg peried efesrtespl days fyseveral
years oaﬂgamnem m@ lcvitintie foﬂbewffeﬁ bnaienfﬁ ehcdellifs of @e gdhenttm one e:l‘.cnbodlment,
on rticular .e di e m xtur,e o
adi ol sk L1688 R Sonfeo AR o WO b e Guated
deunnnﬁ%@fﬂhﬂngadumnttnnoniﬂnmpnnar ,The dvainistrdting tarbe continuous or intermittent, ie.,
mmﬁ &9959&939 ekéo\e@et&{veamfgﬂaw by kst phiiyEVEr, 1t should be

The pharmaceuucal composmons of the present invention may be adininistered at orally at a total

daily dose of between 25 to 4000 mg/m?, for example, about 25 to 1000 mg, 50-1000 mg, 100 mg, 200

mg, 300 mg, 400 g, 600 mg, 800 mg, 1000 mg and the like. Typically the compound is administered as

- a single dose when administering up to 400 mg 10 the patient. For higher total dosages (i.e., greater than
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person skilled in the art that the crystallizations of

t he nmet hods described herein can be carried out in any

suitabl e solvents or solvent m xtures which may be

readily selected by one of skill in the art of organic
weywehEsiss. Such suitabl e organic solvents, ®CTWSEW6/018737

herein may include, by way of exanple and w t hout

limtation, chlorinated solvents hydrocarbon

400 mgfj ﬁ}e\ﬁgﬂ ésés’p %%1 het usppl \c/)gan%s? Eor p %el H]é 'l?xﬂ;eg y or the like, or
spread @ibbweemus! perigls wﬂtane duihg tee dayn Glor d:xanplestmi'otiwes &gk 60D mg each, can be
r
msgp?%irlgﬁo ﬂgggon%? ane, ‘b‘fogglrgo?g@]b Q%H‘F% Tt or m
it enesEhodiment= AR s sdministexdipthe patient aba tal daily dosage of 200 mg. . In
another E@éﬂkﬁ@ @M@ {Brbinistie @ FRROSRBER @f‘ﬁtotap(iﬂly Hosedl PEAARg. In another

| or onet hane, tetrachl oroeth

emb‘?"’wf}t’c‘i% B é‘E‘IH’;WSEf?é to the gatignt af 3 'i°té‘h¥%‘9’ H%iaﬁ‘a‘?f &00 mg.
In dne 2mbéditt:, AlaRiochRdE the a&wei ir@hhﬁﬁmﬁﬂmaead to the patient is less than an

amount #‘gﬁ\_gﬁg i P?.:u%égyﬁég t%é pe%ent r o agmients the amount of the active
ingredich, thgtds- adminjdtdreat to ﬁﬁmmes Esthanthoaoinettha n@ischlconcelpatigesfehe
ﬂmmmm%PI g?%ﬁgggﬁ%&hgﬁtgkﬁronntrl %E?gﬁg?ﬂgﬁgi]%g$%on
ﬁmbOdl’P%rt%ﬁ qopgeseiratien oFhepcHYH legfet?l@lg By theveatipr  plasma is maintained at between
about wm o dil5000N2 N8 b athéunf bHURY LR 1HS0Hent that should be administered

2- dlchlorotgéraf uqr et hane_and _hexaf | uor oet hane.

to the P@ﬁ?‘t‘%‘[’ BratRrg PO P IRYSRRR U denerd oRfhe pastifulas pompRpRd nsed and the

" type of dabter b&sk te@tePenzene, cycl ohexane, pentane, hexane,

t ol uene, cycl oheptane, nethyl cycl ohexane, hept ane,
et hyl benzene, m, o-, or p-xylene, octane, indane,

' -thﬁ@ﬂhm&hemﬂSuitable et her sol vents-include, but are not
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}['hé&étﬁ&s Bpthgbx%hhg%)ﬁ%trﬁ}@qga corI'qﬁ'isE ﬁﬁ%ﬁf ?In&ﬁlﬁ@ﬂng to the subject an

di oxane i oxane ran, diet

anutmn@tam rfe tofepdenibe mpoplatticyelisde fhe subjest ﬁgﬂft@ﬁ & ap@uigpersgent and
subsequéﬂt@tahlﬁims&hﬁﬁin efﬁd:tﬁ& Mblﬁ;ﬂ@f sty yEhd cdﬂpﬂﬁﬁtﬁh‘ﬁ bf @ ﬁ@d’ent mventlon,

: effecuveoﬁo sgg:éﬁfg & d&ﬁ%&nalﬁ#g eth ﬁtgroa-ﬁé ér?ets hysene a%?%eq? such cells.

‘Bbe Antitniver gpehtamay be odel of naodrng mh@noﬂmmdpy dgants buuh asuirealkyddting agent,

anmmm# uor6gPﬁgﬁﬂ§gB%pg$ﬁmﬁﬁﬁgPﬁg?%&%Ean&ﬁﬁﬁm$%$f%%gﬁ?mum

-procarbagingdyfiroxynras; witins) nitr@oygeas prardmidazolpeartrayide. Ruifeile agents are

those agBii BRQkomote &H&Iﬁ%ﬁm of hJBHﬁnY Iy Q}ne%hﬁhlmeﬁt, IBU Sﬂﬁkunf& %@H&% eoichicine

2- et hoxyet hanol diieth ¥%ene ycol 1-, 2-,

ora vmﬁg@}halgﬁloym Iﬁ;gﬁe gé{ﬁlpgqtm%t mdlmep;srygeﬁeﬂe agptggﬁr(ﬂgent is vincristine,

-the %ﬂs@kﬂrﬂ?ﬁhﬁﬂﬁe}@ﬁﬁﬁﬁt tﬂ@:wzahhaﬂt fcﬁhigzei&unedt Sdofden@ion 6f 6&I5 me/ml.
: e CyC exano enz CO
The wea e B Fence B e PP APt By e Uy ot the

' cells with ktglapehéfor b periodioBat ittt 3lth frildye dTheocodiacting lof/thé eesuitnyicels with any of

“the coméa%)gb%wg ﬁ:l.legr gt?]f%fprg\%@ﬁ é]la & g%gg %Le chemotherapy

agents, the @mpRAds mﬁw alsl bemlmzs@rqd@gqﬁlnrewmlymumhmpy
nethylpyrrol|d|none (NMP), formam de,
nethylacetanlde N- net hyl f or mami de, acetonitrile
ket A gﬂﬂsdlnethylsulfOX|de propionitrile, ethyl
Alyktidgeagedi®iely With@eledpialic 18GXRE, Rhdh 20 86 Shadieal enfifl IR nucleotide

precursofs | flé%/ I?Lge mﬂ?}{%{l.ykfh g%%céﬁntg %gﬁ )iqeg 1011%0 gﬁ{yolgl}(ng these nucleotides

and previftig thermssampbly ivDNAA M de, nltronethane, ni tr obenzene,
hexamet hyl pbosphoram de. Met hods of Adm ni stration 25
In all of the nethods described herein, the
phar maceuti cal conpositionlmay be administered orally
in a gelatin capsule. The conpasition my be
adm nistered in unit dosages according to the nethods
descri bed herein once-daily, twice-daily or 'three
times-daily. The daily administration is then repeated
conti nuously for ‘a period of several days to severa



years. Oral treatnent may continue for between one
week and the life of the patient. In one enbodi nent,

30 the adm nistration takes place for five consecutive
days after which time the patient can be eval uated to
WopeeRfihe i f further administration is requf¢EHSZ04MEST7
adm ni stration can be continuous or intermttent,

., treatment for a nunber of consecutive days

g‘@{jﬂl% g%ﬁtﬁ sfbd, 9d: areTllB?hxﬂf?éﬂrtmfs@M&b&ﬁﬁannnes (nitrogen

présent_ 1 nventjon nay

—— ﬂﬂm@wd- catlomwhwdaﬂfoéfm@&awfﬂarﬁw &&%%Phalf‘“ uracil

mustardp Eztlt‘ﬁﬁl?eg (@% 6&%8%38 Q@&ym&i@ sulfoﬁiteﬁ& ﬂnmsﬁlfanﬁ Rddboutdas (e .,

e e 9
carmust% 10%@%ﬁrept8@emhg°ﬂ°lﬂéﬁbﬂlgﬁﬂﬂgﬁ geeps Sl SPIEART §
procarbdziag), ﬁ&ﬁﬂﬂ%ﬁp@.ﬁdﬁ@ﬁbﬂﬂ&ﬁxﬁa&ﬁdwﬁlﬁmﬂ S'hdsgtcmpdmsie rea.ttemth phosphate,

h For hi gh
amino, 0. 5o ot o gpgiPie okl 20’ Wo 2006/ 127910

| Dt pIRODAEA b6, 405 dl@s jonizeend prodiice pesitively icharged iqp that attach

o tc; susce%gila nIquLéig aﬂ&saf’ﬁg Sxt%ﬁeurs Oll::éigﬁfé mﬂ?yclé Wfés;@an%} do¥f dedit) "BE alkylating
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spread out over equal
agents ap@pli gl pb#seleqnmﬂaa pdeplg bechese iy exeridbmré}efawwepepmﬂy of the
specifi §§f thefeell cycle? @e PltoS Fltstas Maddfiy] ARSHe Bu!llﬁ'hﬁéﬁﬂe thabt effactwe
apart  to achieve a total dosa q}r& gg A ion
against faag/m {51 G RS I ROHTERS. SRR TSATHA 3 PR pipEres
from the G 4n@ Stphakks 18 tHeQll @hasékacﬁa]bnﬁ asbOsllinfed2 Q90N Carcer CYsmotherapy:
er. g adm nistered to the

P““"lpl?fﬁl“ﬁgrﬁft’cg?pégfhgﬁ% w%gl ‘Uosage of 400 ngy. In another

Theaigjlating) agentsmuvs agam wds vasiedf pepplepiic difgtsple ith gignificant
activity Lx%eql:eagx%*: F1dRsA '11 : act L e Q&nﬁgs whil 243 fd @HBRJ CEREGdILY tHidEoup of

I ngredi ent adm ni stered 1o the Hod
drugs is ptameémseﬁlsﬂhq teognopt e Acuirpnd SHFBUIA Ten kmits: s diatpse; non-Hodghin's

;ympho:h@ mpieym pefortal SRy bﬁﬁttumdrﬁ cREinbidisof @bt e Ries, testes dungs,
anount of the act.i redient that is adm ni stered
bladder,cgrvix and meeke a1 t AMP"he amount that causes a

E‘Mlﬁﬁﬁl&b}ﬁhty@ﬂmﬁlbn tdm of the alkyiptingragerityis tiyeloguppressiop.’ 4dditionally,
XC f
Y e T

: assocmtabw-th/s@emﬁxgmmgmm Hlmkandélpaﬁf@rﬁ%@ Brugs394895501; and 39: 652-673.

mai nt ai ned at between about 10 nMto about 5000 nM
The optinal amount of the active ingredient that
AWéintgs be administered to the patient in the practice

abiibifes 5& £ %ﬁﬁfoxic RMIRICE ract\uyldh?a@ iisinprDN A or RIS tynthetisand are
oun us QI ~canc.er
e B eSSt B R BB RS e

= doxomﬁldih( @ninbbicikpapirabisin; idouhbin- g anma:mﬂ:b:;e).admmgﬁeblpwetno -

dactmmﬁ%cgnp f)fgcb 3& sgmﬁlb{nﬁg%nt?ﬂl%msﬂth%ﬂ Ex‘awth}}%ﬁﬁeuhg Bifferent

ubj ect resistant

cellular gortponents rFoag@mplem@rmmW@ml}/y Ledienct) F%ltlféif?fﬁ ylﬂéﬁe action of
"DNA to &&%}asy AP Hon Qs 1@ tondl GcH RTINS hicAMEdOh DIN?strand

esent 1 nventron, ZO effective to selectively induce
scissiong. er m nal di fferentl ation, cell growh arrest and/or

m&yaﬁ isSzeftrally lb@lﬁbv@&lldcﬁelate Fbieand Hérink beivantivagiaotopks, ywhish then binds

nLLmsrou chenot agents such as an
t"basesélf%ﬁ%af‘?“ﬁ'ﬁg ﬂﬁ@ fcmsmﬁsnan abol ite, a hornonal

a‘geﬁlnbmﬁﬂ aganit hdvi beenaisedos thehpmtmaacnas wiangseof abdplastisi dpeases,

il AT B, SO Al M,

myelomag ewt wrcames. Thh privary dasisity of theanthrpryskines witkis #i) FPYPInt i on
Bianl BraBRGcySpbasli WRdkits bIR aBihphilidiikic fgRALytbfRnia and
myelm@%feggﬁ&c%she Zg or a vinca al kall gl d; vi an astine or.
vincristine. In enbodi ment €2 vvhere the antdi tunor agent
is vincristine,
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-the cells preferably are-treated so-that they are
resistant-to vincristine at -a concentration of about

5 m/n 1. The treating of the cells to render them
resistant to an antitunor agent may be effected by
winsanyiimg the cells with the agent for a peri/ostoeso18737
at least 3 to 5 days. The contacting of the resulting
cells with any of the conpounds above is perfornmed as

the sed&ﬁfédn@ﬁ@s thl?t\.ﬁb Qé&e%f m&@oﬁﬂﬂés&:’oﬁ’ Npef: it RS s‘?éi’t%ﬁnt cardxac tox1c1ty

not her apy ents, the conpounds may al so
ass"cﬁ i g‘ﬁ’é?@ﬂgetas sH%‘P“\ﬁf %Wtwyﬁ¥qeén t her apy.
AI kyI ati ng Agents Al kylating agents react with
Ieog% c residues, such as the chenmical entities
&Eﬁ’éé‘fl de precursors for DNA production. They
afﬁmuetabdhe agnntsct&,s,sanmﬁetabehtbs) die\ai gedup 0f drygsathadt joteaferervgth metabolic

proct oSN B B0 Tty S Sbr B EAB b Bl gy RGN cces ot

requitEgeptiphaus sypthesdd ofjdrgn quaniitispeimndei¢ wridsupteteing dipidsyaed ety vital cellular
constinlefii t €d t 0, bi schl oroet hyl am nes (ni trogen nmust ar ds,
cycl ophospham de, ifosfam de,

né\gﬂﬁlpf Bftg!f %g?}ggj W thesis.of pyrine W@ﬁfz nucleosides or inhibit
the endfrhdsofDNR Sepfieatidn., Sdok a@ﬁ@aaaonteam},@ﬁhteﬁéﬂs QR 18 jdoRmiabes

svonfefes Rt b0 emlp RS R Pl o ol Byneene

with fieadypthetsafivited celldhrambarnnantiasabdbitep cancialap azined the growth of cancer

‘cells. ﬂi)% M&BM%@%&R{}QB%@% hét lﬁﬁgd &’l fi cﬁ&? F@ﬁt?)ﬁlridine

unas react

(5-FUQR). methgterxyte, lel@fa‘fomwﬂmxm ti]wgme Kﬁe’I‘@r @elrgsptomﬁate(ﬁ-lvﬁ’),
cytaraBiBY, gembs@ﬁh,qﬁtdm%mhbtpat@  claliIRSE2 DG *;éi‘é];‘ﬁﬁﬁe , @kemcitabine.

pro uce positively charged ion that at
ég“ﬁtﬁ Epvsivdelyysp to dime sper eqoppaon Tprmns of pageer ipcluding

carcinﬁﬁhd of egieﬂ Gacﬁﬁﬂ &ﬁist, aing/ S&Ima@l? hid pdfadal, malig@medddydonda) ad@e and chronic
leukerﬁﬂ G B Fiehg Wk | 5t gds SRR of R %@m %FC ALK from

exer
suppr@pewﬁfcslbﬂqg h@b&rmbn tlhmtougtﬂbr adlive hsuesﬂneh i the lmye marrow or

gastromtb%ﬁxﬁi HScotd @a@én'fs\ﬂeab@& es% lsif, oL §nl kfp ﬁ&éé bone marrow.

fective agalnst ce
supprww é@@ﬁt‘@e@mhﬁ?’ ﬁt@g@ﬁosmgwam&ma ﬁl?%)z@qrrr @PineRncp 0391098,
progression fromthe 01 and S phases to the M phases.
bner. and Collins eds. (1990) "Cancer Chenot herapy:
PHCHETA 4™ nd Practice”, Philadel phia: 7B Lippincott.
THée bdrinonal adenty ara g @roup obdrag thattréguiateatypgrosth aid dtmlulaﬁdneﬁfyheir target

o ARE GBS0 Bl A N 80 A Mt g

estrogens| preestogens, guti-Girpgans ahdrggend, angi g:dmapls @ﬁd prdseagx; {'gese hormonal.
atgentsr lﬂ&tsbﬁg Lé’anﬁlé_%ﬁjsté dt J:Jc&ﬁor; Fof Ao W80 Herdids 8 ﬁ%@ﬁge fe@é&pﬂﬁ b)&gessmn and

| eukem as; di sease; non-Ho

transciptiop opyital gapes M%PPOWaﬂﬁg%m%ﬂm@&Pﬁ%mg of
dtcthylsﬁ&sﬁkﬂﬁ aatestrdgm r(d: Q&am&aﬁﬁﬁ QSremifdhd HfuoxyrdsREH Sd raloBfedd)X

I N AN T T T

anaslrmpbl apd tscpqmob& sutamzmgﬁtﬂmimbnmmsbymmoﬂﬁm asdlophess kdtozanazole,

 goserd] YRERL 1AL lﬁeaggt Y el nfiE b LY OCcur commonly

varl o OXI Cltres aré associated with

é@w@ﬁ@mmw tre ] baakt cawrer, piostin gacenm¢l4®ER andnerirgiona.

| Becaugﬁhe ﬂl%gr aefidn of ﬁ&%oﬁc% 1§ ﬁéfi’at&?tﬁmugﬁ%%&@ éﬂt&§ 6?\%%0@15@1 Lofitive breast

cytotOX|c anti biotics) act |re
cancer Iﬁwﬂtﬁe@ i fgsidiRphesmonalghereny; mpd t%haarte P T -
throughout the cell cycle. Exanples of antibiotic
agents include antbracycli ngs (e.qg.,
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doxor ubi ci n; daunorubicitr, epirubicin
i dar ubi ei nand- ant bntenedi one) ; -m tonyei n-C;, bl eonyei n;
dacti nonycin, plicatonycin. These antibiotic agents
interfere with cell gromh by targeting different
woeedsiata® conponents. For exanpl e, ant hr acy BGTAES2864018737
generally believed to interfere with the action of
DNA t opoi sonerase Il in the regl ons of
script a a
responcel P eminsie s st v P PR By Sy Sl aitespacons
are an ablu@t 1ﬁ&&is@%fﬂ)0h5f pmb , egthehwaromd akin desions/ atdeudmﬂhyp@szalcem ch
inds to S oGl
el Pogreh SER S e P BRI BT, ARhES oB P
women it art Bngosed evibipiclevedsf osstrogen upepgesed Py PEBRSICEYY i ¢ di seases,

4@%&5&&8@“{&%0”&8 {.Jaeném &%%statéddﬂﬂr which aGHncas d

Yy eno U S |leu S,
dependenty ey pregiseddn éecgeaﬁed@ﬁ’é "F&S%‘W“'gﬁ ofpumor.
Maﬁﬁéﬁéﬂlénﬂﬁ%ré%tkkﬁc& 1&\]%[\@3 @ﬂ:&iﬂg tlerle\féll off uasxogm@pmdmn

actrnratmcn'élgt(’iqeg%ggc:aﬂI r@geg{)fafg#)léc%c gggi[ Bedlé N#go & Ic»gsefga mding to oestrogen
receptors?ﬁ@ prevea/ fid &cﬁﬁi&dﬂ%ﬁﬁd&m inltitigngsbessiraggn genak el at es
Iﬁ.}n{rﬂ ?IF,F e Je OIhe E?a&m&% HAREERSdaR By ok e le%el?t].!ﬁ&tosterone

OXI Cl assocl ated wth high
andsodezi:rmagmm’thnf@twam on of the anthracyclines.

{nhﬂ&%ﬁl@ﬁ{% g Rk nRb el fof hagid Snthésise In post-
ant1 met abol 1 tes are group of dru [ ha Tﬁlri]te:sferpe‘;s
menopausl (e thetsein @mﬁ%@é%@sw G'F‘t“ﬁ?ﬂlﬁsm’( ﬁ’é“’ﬂ ﬂé%‘ﬁ ArOME SRRy

" aromataddl Ol i feration of cancer cells. Actively proliferating

cancer cells require continuous synthesis of |arge
quantities of nucleic acids, proteins, lipids, and
Bﬁhﬁknﬂﬂﬁ@bﬁﬁellular constituents. Many of the

ﬁ%]f,t A g%%ln s are ércﬂlp 8?('11{1 ttﬁh?ﬁrﬁ M%{Ja& fbm pﬁzfnts BWnbtﬁﬁedQﬁ\sed on the

he enzynmes of

mo1ecu1®m:cwequutlmamm Theyimbis erlljrerbication by P@&eﬂ&%@e PeRgrRhly fthe cell’s
componéﬂksttﬁht&gﬁsséﬂiﬁftti@éﬂ @yifbn, ribonucl eosides and RNA and/ or

am no aci d netabpolism and ﬁg ynt heSI.S as
@?mip]fﬁ efrlant 11%3‘1 agpRihinglpde v é‘g f %‘a%(s é’ 1%;‘-111% vindesine,
vinzolidia® Eiﬁltvl:ﬂok%hiﬁ ,poddphy IS ¢J.d. te&@osﬂmab}agndmsmmsid@@m -26)p taxanes

(e. g. pa%&é#agd ? e Gane %L%sa Pl%gt—d%nvegégﬁ% |‘ﬁg'? ragfy ta@ims ' E%%@gﬁ%éggtls tlthax bind to

tubulin #n6 inkibjt ,mnfolsls) xRudoIdwﬂ@om(s?su@ud Rpposive m@h@g@{oénterferg with DNA

swgw,grgpﬁteesg{ds ym%%{s% %aleaa,ﬁg BIRANRRI B

yt ar abi ne pent ost at i.n, ed
Plantdlanived pgratspreosesta treat u@phf@wf FRCEED 'memp &, vincristine is used in

the neatﬁéxﬂ 3 ﬂggeﬂiﬁﬁﬁas, ﬂédlié%cﬂe 2] doalrloﬂgan s 19@1:1@@1; @ldqhd cnncagarmors
have wi dely use otlre LCOoIMmD

nemobl@tgﬁl&@}lam%}'%%ﬂ"w and WV iLps, a \%Paﬁ%‘f‘%ﬁ “Sﬁﬁeaé?‘“lfﬁ\ © f?“‘é’am{“’s

testiculak EMEYT, rerfl EIREGnaHA4] n@ﬁdikisrfﬁ%ﬁl,des;midl I@pam-. saveimanDoxetaxel bagtshown

L e

cancer. f rom suppressi on of ceI I ular proliferation in
HlobQide fclive ag&utxenae' U Efneopib, GFHidRGniRe iwcmw @iticular
trol ntéestinal osa atients treated wth
cancer, ad Egevrestiesionsivey experi ence bone marrow

? %@zﬁ‘%g eﬁﬁegé kifrdiffoant@ide ed6n p&ﬁ&iltsfobgig trlazgals TheéSraa
o e s Ry Gk o B e

-nemotoﬂéltﬁgalfefbﬁtpiam fneion, hf&osgﬁpmsﬁlﬁn amﬁeﬂ@pﬂila) mmeebﬁuspmer-

t ar get
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25 organs. Mst of the hornonal agents are sex

steroids and their derivatives and anal ogs thereof,

such as estrogens, progestogens, anti-estrogens,
androgens, anti-androgens and progestins. These
worwenzibl9 agents may serve as antagoni sts of PCEUS00@II8737
for the sex steroids to down regul ate receptor
expression and transcription of vital genes. Exanples
of such_ hornpnal agents, are synthetl

t
lmiting PeaRpeRistT B RF6 PRRrn o et Rpmireoipts gl Mo oﬁﬁ&%ﬁfﬁ"’g‘“‘y of the
eplpoﬂhﬂ[cﬁﬂlnﬁ @NBmatblogie Wﬂﬁ?@&ﬁi fid tlﬁﬂﬂbdcﬁbpmiaj ene), 30

i an cal utam de t
2 Bl iR S} By Sy atoR RSPy, il A Sarions,
mﬁp&wﬁ&ﬂh@ﬂmmﬁyand tetrazol e), Iute|n|2|ng hor none
rel ease hornone (LHRH) anal ogues, ketoconazol e,
goserelin acetate, |euprolide, negestrol acetate and
mBiodggiciAgersne. Hor nonal agents are used to treat breast

Ca o a4 ASur A BRAbIecdIR RDARR cﬂﬁé‘i‘ﬁﬁiﬁd&lr%sﬁﬁﬁwhen used alone
. Because the maj or actijon- of hornp ﬁbng) g d uno-
or in cpmbigitigh Witk eea e RopRLiothe Ry, Pé%'&@‘fs B §1°taF‘?}‘ include irom
modulbﬁt@%ﬁdtelns:iﬁch%ﬂﬁﬁﬁne& afdaodlclathntioodies aguinsi tuuner Andgens nvror suppressor

and |l ess than 10% of receptor-negative tunors
ge“esfzsf%g%&%‘f‘efznlg PCTI US2006/ 018737 responded. The

. Maywokiatsgpesseh bmﬁunémmpmbwtw acltivityo rSomn aYtoltions sech aj igterleukin-2
(-2, aidgsﬁe%lmn) A8 %nie{)rﬁpo“%m h‘ﬁﬂd Qlﬁﬁnnoﬁﬁc%vi?{hnﬁ BhvéBken approved for

i nCrease o pain, ena aroun skKi n_| esi ons, 2
the trmmqﬁmmwmw%@cwﬁm capipammarpd BP Rt paligags pjuws. 12 is
a T-celgfowitt Bllort tRat Is'cBmtal @)ﬁd&ﬁﬁﬁeﬁia&h infAiHe Sdsponsés| MhEselebi® @ntitumor

NG R TR X R N

discrid¥nbet Badécag@Nmd abielfls ed prlnarlly for the treat ment of

p 1= e?%‘?“o'%@?‘%gg‘ge\%mép S Sf' Ee T g%%gmtl

| demsﬂk‘-‘eiﬁcﬁwragmm roaky aohéandmnmtologlmmme&ttheela&eh@maﬂw % be

aﬁmﬂ&?ﬂ%& fgncer. invol ves reducing the Ievel of

P rogen- dependent activation of o r gﬁn,%gce tq{ terferon-

| docariplof s bropy A, BT pieTer ol (T DGO god erferon

(fibroRthdp Bkei@roh)Y FRARHEQHT Ofher d&@ﬁﬁ&tlﬂ:ﬂﬁe aiythrqpofetie @poittnew), granulocyte-CSR
recruitment of coac tiv

(e P RSy Byt Pt SRl LR Bl g gons tes
than d}{foﬁﬂ&sﬂﬂiﬁide odciljus o:smmtteemdevanﬁsoleohe:dnmedd, elpeg-sct@g octapeptide

thm“%ﬁ%t ronﬁﬁﬂgﬁg%ig gﬁﬁggy |ﬁ% Emtlng G

the enz e
rmmae,ﬂmrmh@w@awm%@qr@mqwam& WEHB%%FEP@ ith entibodics
and Jﬁ&%smw&nﬂma@cﬁm sﬁ)rdazheeeﬁaewaﬁ@ &@sma@wmm

nversion of androstenedi one oclonal
anubcvliemima B R EBE Mg APHns OPF%H!PSW%H‘:%@H‘%%" %?F%“ 5°“§'r ¥op
antib&ifes SSauBSnmbiahtiRhSard &[ﬂb&ﬁéi eﬁflmgaimagm expreaiefl bptimors, preferably

based on th nol e ular ru
tumor-Sgpril, Aatgent FoF ERPLERpoIgHLo %&8@3@%@%@@2‘%@%“
againft h@mAedpidersnal gmﬂm(mmttra:cﬁtbra(m thpsis evergxatessed ingepg breast tumors -

mclurgxli\ v sgaﬁ pest gﬁﬁgégp b?&ex%&dn%?glpﬂféfo&ﬁﬂs St Witk GhorEleeressive

VI NnCr | vin astlne
diseasei anttip_‘@m erogncms izt clulm SERGEPTINGs used ahjingle agent for the treatment of

pati HeOPRLANAAE BEhsD Sanbd whose nBERORE éiﬁreés\t’ﬁ)eﬂ@Z #bdin.
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~teni poside (VM 26)), taxanes acl it
dobihgsapyple vhipenoclona) Aptbadies a&@aﬂ Bich a8 ﬁ%@w (pituxirmab)
that i$¥8ised Hehidc CDLO 6n BESRdm deliddind Bdlé&dvdipdeplete normal and malignant CD20+ pre-

B and mature B cells.
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tubulin and inhibit mtosis. Podophyl!|otoxins such as

et oposi de are believed to interfere with DNA

synthesis by interacting with topoi sonerase. B,

| eading to DNA strand scission. 25 Plant-derived
WOR§e281%re used to treat many fornms of cand&T/US2He/018737

exanple, vincristine is used in the treatnent of the

| eukem as, Hodgkin's and non-Hodgkin's | ynphoma, and

W' l dﬁ%%w%ﬁqgv?fogﬁgﬂ%a%@éﬁ s 1&&@9&&5&’&%&9@%%

I ne | use al nst the

grade or foltioyd @20+, Btoelh nincliddakin's lypelkama. Méfﬁ&PTéB (EArEr b,
ozogamnﬁﬁ %ﬂc’?‘éﬁl\ﬁ'ﬂ% (gl@ﬁtuz@ﬁh@) HORRRAr eRanHRE 6OMBhocloR: Rltby@ts agdift

prom'sing activity agai nst advahced breast
mOfM%@nt@ﬂmaMbﬁ“@ﬁall cell .lung cancer (NSCLC), and

TRHRF & f ssgl%eﬁé @fé%ncs Eia@@ﬂﬁbﬂﬁ ml&nﬁﬁé de?l [@rola\gmnﬂsltvxsmnwyd&
rang neop ce un
cous preveigiag e dpveIoPo BB AL Beeplagi MR S AP spreesel Bt SRUTR e
ignore or@ Ioambm Gﬂhh Vﬁﬁboﬁ@ﬁﬁfﬂlemamrsrk of inbbitéry signeds, oYegmistefteel cysip
. bei t re d I I
Ch"“’kngﬁs i e‘FS e é’ba(rs]lg reﬂrr%eo PP Déi}é}?‘g% gllkctEla egg?l?' gg%{og
suppressarfgenes inclidaDixad, NEdb NErfe RB.h§3.38Th SIRCHtl o BRF@Z al tered

{; c stk ghhibits cell
acl lﬁng&)g‘é{dqﬂgusesl c(%%ﬁégﬁm%/ F@g%kg s dhibts

* division. PETY wod(0Gy 10aten St inhibiti Rap. 46V ARIATF HFRRIDY drotefp- ML iRyglved in

neurofibioRA Eﬁd'};?le&ilr&:?@yt&%ﬂ?f the aawu@ E’ﬁteﬁllta:n@ ;n@ﬁblld ldukensis.. NF-h encodes a
maj_or OoXlI Cl 0 he \ OOInSI

nuclear mfhé'i i) 5‘1"@1" B Hﬂx%@m 5 gﬁ:&y%tah %nmeoﬁ the nervgs sgstem.

RB codeSfofl e pRB @ﬂitean, |ama¢1m profeinalns isemiajdn mbﬂitmtpf evllzcynle RB is involved in

nor nal.i t h
retmobla%g %weljl s nnéaul? i 1{,3 ﬁﬁaﬂ%@ ﬁ*:%:g{d%kegsgt 'é%t@grt 'é’?%tl?oges %f}g:ééﬁ}teén that
regulatesaeth dlalsgm auq;ﬁaoﬁndmmt@@u Mattptietepd/opinpetion ofR¥d d pide

ranges of DA RS RinR! (BRE of BE kidReys OBRCAR IsiidvdIved fnfbreast and
chenot he and/ or radi ot herﬁl_g% Exanpl es of blgeﬁa%sfcmd
ovarian ¢apeenard B #nvolRY MG 6/ a
into the ﬁﬂl%)ﬂélld"\@ﬁerc; HBRAE ftommbr sﬂﬁﬁrésﬁﬂ@fuﬁ&o@ ain St t u rm r
anti gens, tunor s
Gl b o BB s A e B B s
Most of adﬁt:drvad:b‘ms m&&emgabloém develbpmbnt amsi qhmcdrtﬂwéqﬁmwmgr-asechteﬂ antigens

(TAASs). a’h?ﬁsts l eslﬁl&: ﬁ%d Pi‘o%n@ Cf:ﬁ)ﬁ/gﬂ\%gmgcafbbf }Iﬂﬁ%@s&rﬂb@ﬂmw cells

unor ac I"'VI een agq rove ﬁ] n,
and relativelyzbyepy dumnp@rluoe mrswlmetl‘h Byprgs phbeing figdy awﬂq‘%?é? e tumor ce

€ iR For A iRl A5 h b redBhik @ Rinseihbia B fBctiod. LEﬁmp]Bs of
TAASP&%E% hfélg grow h factor t hat

Th s inplugneliRdr GO RSP R et B loBioiia (AT
carcinocBiBiyohit BRt{ged fCEA) (6@ wRedty cblon Sancts aﬂmﬂxemlhmcearbssomasee g., breast,

bellevedto be the result o te £13
e oGk ee bR b B el
tyrosmatemtpelﬁlﬂ@ﬁa?h'usa]?ﬂ ad R degmenpy whaldeelis orportiohdlysages s{aviojqgads tumor

ng.activities. IFN-a has denonstrated
 cells ancig' Ec]:‘{ Eﬁ{/nlgi%é ?\Hlu@@&i _

y agal st many solid and henat ol ogic
mal i gnancies, the |ater appearing to be particularly
DS ThdapRes 20 Exanpl es of |nterferon |ncI ude,
Interferon-a, interfer 15 bI |nterferqq1 on
es 0

Reggnt deyelonments haye intradugst.in, é"r"Bﬂ) yloiegs

 therapie@hidae fo t)if caliden QAditicial thkelapied fgtmmpxmemtaf mn(mp Bor@tcampla Jmany forms

of gene glneraa]%J zlirg %thergomg preclinical or clinical trials.
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(filgrastin), and granul ocyte, macrophage- CSF

(sargranostin). O her inmmuno-nodul ati ng agents ot her

t han cytoki nes include bacillus Cal nette-Querin,

| evam sol e; and oetreotide, a |long-acting octapeptide
WG Redr12miim cs the effects of the natural |y ocIIVUS2006/018737

hor none somatostatin. 25 Furthernore, the anti-cancer

treatment can conprise treatnment by inmmunotherapy with

ﬁpaddf? 8:9 hggmac% grerch?egﬁ? hndg%l &c%dlom E tﬁ Es%ﬁ Sﬁ ﬂl@grlhﬁaﬁhon of tumor

vascu!amagon (MQEMB)G EY hﬁ gl 611331011@&&!15 *}blcn@f@h@“mﬁf(ﬁ@m@n@ipn and oxygen
supply RSS! DELAPSLE bt ubk e o cancer cell s.

[ dna ant | bodi es agal nst--t unor: ant Itgens ar e’
amdﬂ'aera icangerdharspy dsalso RgiRe Atompied by e ductiop pidergingd Wmﬂ“aﬁwﬂ of
the neoﬁlééﬁ@éeﬁs SERiSdifO N tiatidn HBiits B8 thd cOmPdti IR Rsedi iny one or more

m)nocl onal anti body BBRCEPTI N(r)
°fthef‘§%§\"§§f%"2‘ is rai sed 30 agai nst human epi der nal

gy B bozﬁmida I(Mmtkeam QoE7);(Hrieh® ., Stirt, W.SHallusl, £ asiSew, T.
(1971) Iz"ch ﬁ‘&t‘i‘%c Q@S QJSAg S/s-sé%’,‘ ‘iﬁé%ﬂ@ fi‘s'fe%&dacl\abh?e@t%%v R Rifind,

ncer . ere t8ih 1S assocl
R.A., avd Merksrdr &. (é@’g}EstlNaﬁ Al Seh (8549 ﬂ@ 1&%10@5: RenbaynB<G-sWife R- L.,

BreslovxI Re Ritkih@IRC A, EIEI%%TH\K rA976$PS ?\ﬁﬂ Wad 58 (ABHAS 78.BB0B6d)OT

he treatmsnt of patlents with netastati c breast
hﬂ%ﬁﬂ%@%@ﬂmm rsipeie agid fihe . MiyaaERSaknggieHy Takeda, M.,

Konno, M%H@iakﬁ’xaﬁp}d_ll}ﬂcaﬁél\l , SO BEG ’?FQBJSI)’Li'}bd agliARs. tagaa rssms ugsmggat,
ns I | TUXI

sohmargb 19805 I R idendt B Bl sl 1 (RoORRT

Assoc. CemearRies. ahd 8yrdlanagagnk., BDAok, Ny &dﬁﬁaﬂd WE(ﬂQﬂOECBlc@tdiﬁk 40: 914~

010); 25 WO 20061127319 PCTI US2006/ 018737 RI TUXAN i s used

as single agent for the treatnent of patients with
Fb?t%fpégmeslfbﬁﬁladt adyPathsl- 193 8dnto} Chasey 1SeTA140); CD20+,

' B) @R AQ6s HRAEKL RigTr) NHRD AHR4.) WEWM D. (1985) Science, 229:

(gentuzumab ozogam cin) and CAI\/PATH(r (aeent uzunaeb)
1622y are furt her exanpl es of nonocl onal antibodi es agai nst
bwfauéasamaclgﬁms Schéad BJMY andeVuisaf, S. 5193“3;np el @ 5:3100-498; Scher,

w. serfiCHORT, SEwAGRETS, (SRh bbbt ©Biop! 068 G 10 36000
@éh:e:loopnmmbrs &Iuhuamqul Esma(!alwbﬂnaﬁvt Fnd 1M PioaNstl. Acad. Sci. (USA) 76:
1293-12%?%&&3%0&d%§&§i ?@?@%ﬁ@ﬁatf %'cé 59, (U“sﬂﬂﬂit SIS‘QVS%QY andOrl €

e COo nent S e het V\/Of of
€) ighihitays of ANt er i gynihges SehyargsBe Leand éH&’ﬁl‘b ﬁ‘fy G9%H Gancer Res.
42: 2651 ml Perdtid, M) Eghef) 70 RRfel B $al:8én, §.0Mb4cR)H. eﬁhcﬁle,llt A., and Marks P. A.

-
—

R T - e o N TR G

44: ZSO'BMSchGIaﬂEE’m J lh‘oWﬁ,\B)l!VHii:ﬂnﬁbI@ anovigst, 1. (E Giﬁ:hS:ﬁ'rortﬁBm C. (1983)

Cocc B3 . S50 o CSIIE MDY, Mt o,
HemﬂtORég- 943984 Ebpt, Hshi Wars,rihﬂmi BughyD. pY. wéﬁ)rﬂanqinFREFS $53 1809-1813;

',Hayashf W%k\éﬁ,@ﬁﬁdﬂg%g& @gwh egg)hrom)cytomas of the

nervous system an em a. NF-2 encodes a

A e pasabinafiongt &erph%rﬁlafm@l competitieng of this fruentiag andramy of the antf-cancer

. agents BSABRINDER, andihic QRUREBIRABiRn R PRI W PsehY Biibn, RB

codes for the pRB protein, a nuclear protein that is a
maj or inhibitor of cell cycle. RBis involved in .5

MethodsﬁijStorm as well as bone, bladder, small cell
Stsa SRNGE! d for
O AR S SANGELy mERH 4R  BLscR TR BT OBk

by prohmnau pingoplarti¢ ealls ivhish mrmnscsfadpwtensg to@@mduqnhampffmd'e amount of

: ranges of cancers. Wl is involved in Wl nms' tunor of
‘the kidneys. BRCAl is involved in breast and ovarian
cancer, and BRCA2 is invol $¥&d in breast cancer. The
tumor suppressor gene can be transferred



into the tunor cells where it exerts its tunor
suppressing functions. 70 Cancer vaccines are a group
of agents that induce the body's specific immne
response to tunors. Mst of cancer vacci nes under
WO28%83734% and devel opment and clini cal tri alRCT4{Sa006/018737
turmr-associ ated antigens (TAAs). TAAs are structures
(i.e., proteins, enzymes or carbohydrates) that are

any of thep &)%i)gﬁ&(ﬁlg gf Jxéfﬁgsrentq@ehtﬁm aPrWé e'gﬁét{'% Eovsglt’,éﬁvap Sfeidte 1@ minal

nor mal virtue of "being fairly
differentigtirinpfuch uewhatwtceihwd @é‘leby mhlﬂlmgﬁ PPGRER- t ar get's for

’lglg ErethBILE IR p?éééﬁt %Weﬁtﬁm iSO HRine ﬁgatlﬁ@id §Ehulna® bitients with cancer.
estructi on. npl.es of 25 TAAs .incl ude anllo

However( ngyso !ﬂﬁﬁl raat sh eéngtpg é‘.[oplp@e ﬁﬁfﬂcwj‘éﬁ th(z gga]g&lent 8 Bm,oit{egnﬁnmals.
Cancer nfcl’ﬁ&&)but is AR NiGRBORARY duakr eau%tbly ge@rc(hﬁﬁﬁ)m eueoplustie celis)such as

s cenf S AN kB BAGER AL ARRo. Bi

melmowmmmmmmommqammm 01anag ertioona gppaipregal3
tyrosi nase), papillomavirus E6 and E7 fragnents, whole

carcinoma.
cells or portions/lysates of autol ogous tunor cells

Thn thvention ialnstreied in thsiexareilds éo thaBrperimental PeeilyPcien ywhichdplows.

This sectff YL ORREDR bR i &Y dbdthtd@dus 8 invbitiod itiid iod tdn@ed(th @nd should not

traditional cytotoxic and horponal , therapies use
be constrpgddg fimit iy g pvay G #vERtion af sot prh laﬁﬁ‘ee%mf‘w‘“‘f‘hg’h?‘?’ Eﬁ?ﬁ@ﬁ

of cancer. :For exanple, many forms of gene therapy
0 preclinical or clinical trials. 26 WO
EXPERIMERNTAL LB 353006/ 018737 In addit i on, approaches
are currently under devel opnent that are based on the
inhibition of tunor v ijzati on (angi ogenesis).
The aimof this concepﬂt__ﬁ%gﬁi;%cut off the tunmor from
nutrition and oxyg&ynthesisab3AHAFomljed by a new y built
t UNMDISAYEASEdHind Ear bt hBsizéd hedfiding to @R meftdd Getlindd RIoAPY: by Sny
al so bejn att npted by the induction of term nal
modificatigrang yarapts te of 5 the neoplastic cells. Suitable
differentiation agents include the conpounds discl osed
in any one or nore of the follow ng references. a)
Pol ar conmpounds (Marks et al 51987) Friend, C.,
Scher, W, Holland, 1SyofiresisghaAH T. (1971) Proc.
Nat | . Acad. Sci . (USA) 68: 378-382; Tanaka; M, Levy,
J., Terada, M S&pdﬁmheﬂspfﬁﬁemﬂwﬂcﬂ? A., and
Mar ks, P. A 1975) Proc. Natl. Acad. Sci. (USA) 72:
1003- 1006; Reuben, R C Wfe, it L., 10 Bresl ow, it

%fldnd R A, and \ar k %P A (1 rI-pC(g Nat | .

ad. Sc (USA) 7 St -8 6); t| e C—0H
HOG-H-B0H R omd r"étl \Q aC| d"(‘Aﬁ‘é yabyura %8!1)"—
Sakagam , H., Takeda; Konno, K., Yainazaki, T.,

Yoshi ka, S., and Suda, T (1981) Proc. Natl. Acad.

Sci. (USA) 78: 4990-4994; Schwartz, E. L., Snoddy, J.
Tha 22 Kiflagk wasplacdd. 3,50 <20.09580ks) of snbezip dciGand the e¢id inglicd witlTheat.

‘The teméﬁ;a%ﬁ'%%vaf Taissd R/f["i%c ﬁﬂ 281‘1 2 0%&?%’2 3?1%8 é’g ﬁ%ag fI(ﬂ%g gﬁﬂa
temperatu@:wag gised 1390 Coind held atghas reawmrfwﬁﬁ@@m(wéo {l&pynely waspagred into a

Nalgene ﬁiﬁ b co&m@@&ﬁ)g df BBtasstbm lSﬁiBﬁiﬁE didBived B50TAR wiatef] )The mlxture was
wh factors (‘Sachs, (1978) Nature

" stirred fas g@muwgf Eogp‘flmg fhe a(k!@tg]g)f tlgé}fegn re:g:ggn was rgpea at) the same scale, and

the second melt was poured into the same solution of potassinm hydroxxde After the mixture was
thoroughly stirxed, the stirrer was turned off, and the mixture was allowed to setile. 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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16-22); e) Proteases (Scher, W, Scher, B. M, and
Waxman, S. (1983) Exp. Hematol. 11; 490-498; Scher,

20 W, Scher, B. M, and Waxman, S. (1982) Bi ochem &
Bi ophys. Res. Comm 109: 348-354); 1) Tunor pronoters
wo bdbermen, E. and Callaham M F. (1979) PrpCT/UBZ06/018737
Acad. Sci. (USA) 76: 1293-1297; Lottem J. and Sachs,
L. (1979) Proc. Natl. Acad. Sci. (USA) 76: 5158-5162);

attack bEﬂllIlEle)()a :lq&:g %& }p’gqruzqzr{%facu%zlérherfil%%;lm nes Iél? ll(:gg%pr\é@u&é and also the
salt of uABaled 48R B¢ aclE 'Mhe thixtirk waﬁﬂlﬂ@éd toEettle Deached the filixatidBakaswery slow,

taking S?Vfgl]gasy g?ﬁ’& ﬁEﬁﬁt\Yas a%%g‘gﬂ us§§ an d 15:5 K%Eloﬂ%céd %l% mixture

was shnMD fdr Bre Hur, dnd thendllSeudtto segtlel uv#,mlght (Ihe Pro®guyasCaltested byRfiliration,

and wasfid qpéﬁ%g?ng?\%ﬁ/{ d.aﬁ%&cé 14 E&Lly ThoSfeQiflr ot  placed in g 721 fask

with 44 L. 19 839nizeCamier the Raxfure heted3q 505Coand he sdliggspinted bpq a hot filtration (the

’ hﬁaﬁaslm Mer sbb8T:R)in Boiat
e P o e e .

Severs] Bt apriins WREe A7 BFPCkIDETe Rl Thisbduecisy § ctglog ) Tuvm iDMSO)
to momﬂd@ﬂ&@ﬁiﬂova] M subéalcabid). The hotdtﬂdrah@i\mlrepeitﬂed wiftBRA ) of Geeren atS0D°C. The

e .conbj i
et o e T L ol IR S v
in a vacaui bvef argsed usmgg@ﬁth;pldmm mhebadmmboutee (ﬂ:edlasﬂmlmp igsskiquid ring pump
er £o 1
(water) ant& uﬁ z{%aﬁ \%1&“2 tﬂ% ea ent Tt%e pr{efent BT ﬁ\‘/vgﬁe%tr?hep
carry ofawm) Bri8%8 ae%suhermltcmrd“@ﬁ optpietk | ng a patient having a
%d&%ﬁ%&ﬁtﬁﬁéd%%ﬁmﬂ BRouAY of RGRKE hd; HeteRtite @ ht@@MaB&T Vi done

h
st b B ol b e i i a2

thorougﬁWtU@&ﬁ%ﬁMﬁﬂﬁ& (a ﬁ&)/of&ﬁmtt B6&.). C'mmm&retpeﬂﬂﬁo pfirifyy ke entire batch,

O M e
stirred withl 4 Is ofaumahanblévateip (1: Z)n'dnd Ihcn isplated by ﬁ]tr@ﬂlqnfaec} air qlr@ﬁ on thg dilter over the

week er{ﬁe &t%ﬁgﬁ%@d P L3504 in! aW\étﬁﬁH R de S50 bERIREkS Lahe ﬂ]@ﬁash pump

uman patients wth cancer, However, it
and an grgpndlesd The@ﬂwfqdﬁﬁthaﬁt%‘ém@éf’%ysxﬂrﬂﬁy%é“*@?f ective in.
the treatnent of cancer in other mammals. 5 Cancer
includes but is not limted to any cancer caused by
the proliferation of neoplastic cells, such as |ung
cancer, acute |ynphoid nyel oma, Hodgki ns | ynphona,

non- Hodgk| ns | ynmph bl adde MRiiatk €nal
carci noma, breastSt F)?an?ﬁ EW@&?& car%l noma,

ovarian carci nona or colorectal carci nona. The
‘invention rs |IIustrated in the exanples in the

Exper. nt talls ction which #oll o .0 Thi§ "
_sec @i dins>an @ CH-T{QHOF—ETOCH;
|nv- ut |ntended to, awad should not be

construed to I|mt |n any way the invention as set
forth in the clains_which follow thereafter.

EXPER MENTAL DETAI LS SECTI ON L5 EXAMPLE 1 Synthesis
of SAHA Form | SAHA Form | €an be synthesized

ac cmxﬁmlgﬂisbﬁﬁdd@umtdmohhnw stitrergghd loeddenser was plagedZiR29 g of

subeiaitic acﬁ e 1? ous § a{ep,%&.. of SIEE] o?,fand 398.7 g of Dowex SOWX2-400
resin. The mixture was heated to reflux and held at reflux for 18 hours. The mixture was filtered

to remove the resin beads, and the filtrate was taken to a residuve on a rotary evaporator.
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Synthesis of SAHA Step 1- Synthesis of Suberanilic

acid 1p ipl Ni2 HOO HOC (CH 21;-COH + / 1 \

i VG- (CT-fz)6-GOH 20 In a 22 L flask was placed 3, 500
20.09 nol es) of suberic acid, and the acid nelte

W%“é@ﬁ”ﬁg‘ét The tenperature was raised to ].PFS"@JSZS‘WH"W:"’
then 2,040 g (21.92 noles) of aniline was added. The

t OPRGLRub! [’r@m}ﬁ@% 'e@&Qra{t)Q wmgsféi% if€h 80 E'ﬂa:ikffﬂ{ed w1th a

enperature for he nel t red.into a
condq»uawge%@eqhamel AL T@dl*ﬁ%qsh%s aﬂd@f%fg V‘V‘%ﬂ?} e pitire heatod
to gzd%@m?mlﬁ qg@i# y> S szdéﬁ)ﬂlzészﬁ& was ﬂfdedy@ﬁcﬁhe heimgm %fEUTIE s:iasl

stirred for u e, a
mixtyre, wagpllpyed tgfool, PB%@F‘? @ﬁh&%g"af ’élﬁ)cggd{”eﬂg i a?’haé‘ san%‘gtg%a e,
The s%ﬂﬂpmﬂd&&wa&&m byriltiation andthe flledeaicn was fivel wigneL obddd | on

de. - Af
e PREERT) Al i B 56 el iy ey
total b lmmmg:e A28 zmw%mm of mptiyt quberantinte, GSlxkal #OBHALS2-3 1.
t al 1
h'ﬁpa 51, h&sﬁﬂxfftg p oK rl%ﬂ stirrd? %rﬂ&coﬁiﬁé laby i nfeﬂfo?@n@rt Githno 953% e

roduct was O renove neutra
PR LSRRI ISR UL R L

aniline on both ends of suberic acid). The filtrate

copt ai ne of the product, and also the salt
— A . L .
'tof “teg & acid. The m xture was aIIovvedto

settl e because the filtration was very sl ow, takl ng

severﬁl 8days )%I The filtrate was aC| di fi Ei usi
co|c nt r at h drochl oric,acid: the ,_Cmq@{,)s__c..u_oﬁ
T & ene aHEFQﬁhegl al | oned t ettle
0 ern| ght The product was col | ect ed by fi I tration,
and mashed on the fun h de| te
0% gyuph R deAp g i R B?Sﬁs“éﬁ et Rl i & °f5m‘“'“‘3"
subemilatb followedty 10DdiL it MOMNeﬂxoklhesdum u:rmeﬂhwalt dlle mixture

owed %ggr hl:? Euld! 1% rmﬁlﬂé %ng%ﬁa%lyrb% E:Ilf Afttﬁquécﬁ& %Qﬁs was

esire Vids "CoNt a suberic
transfeiredfrom aas reaction dhaskyFlesktlyto aO L ilask (flask 2) ﬁtt%wﬂv\?ameqhmcal stirrer.

Then%%e&fa&oﬁ&h Walek Wﬁgédqe ﬂmrl %nmaﬁmsuee (vﬁmﬁi‘x@d ol wﬁmetes

_product S TE'E !h %’v o
The n%mtekﬂn ik 3 R the PGS é’f ?Q: P L the mixtprg pras adfusted o
12.03 by theldalioR 6f 10851 HERE 098 shdiind Hetkekide selhtiondh ithatol; Hidtgave a

eSS 5 R e Pl b e B

' ad_]uSt)ﬁeé( ginela cléan saiution Goonvhichahe mtciGsOnuls prefugt WarkHbepmeipitated)-

i M S G DS B o e

| addedmmttkp pH aiips iy drrnddicionat 199 pbef A0 Fcednmansiiosie suipefase

mm&@ftsgws’;{anwiﬁl)(aeﬁsé&?mﬁ g of suberanilic acid Was
obt alned. The product still q%%c{lt ai ned a

S .
of Themsreipmixpireiin epqhdlag wsaciified wgpe gdditiop g@?‘% ACRHS gatid o
precxﬁ@e[ﬂ@the péd@a rmasla MWhEofial pidof3.98/ aicumsnb bat a fA0pK off.70. The

t a orti.on re 0
o B duet b iR e RR e s o eaf g, e
filter@hikeairs whshBd ivjth 15Th bidermized wgaatndahquqowﬁfcyvqrmué ﬂ:p mméuct -
was gg d?echﬁl tite Qb esjaé( eﬂ'réa ct vids 'r&nngmdtp[&@ed
ro he sol'1d pro uc mas co |ne In a flask and
into el glasettayni Tie 1Y ware Phesdimmvchime'en ﬂl(dlth%md%hua&%%m
cons it réi‘%h@ OrHa Yirsk ny{nrggt:ﬂlm&é B 28 hbursllt 66°¢ Ridg b MRSH p

week “en was placed,in trays and d
VACUIR SOBIGE Y SR Bt T@seasfsé*fef%smwaﬁffgm %@“‘% c‘f\&ﬂé‘ﬁ”“‘gh"ﬂ-

The @aame&Qet&ﬁeh 1 Ehe @k g0und egdinet BHied foi dachiidifowati4 bt an 46 minutes

0
usmg an hptumgfas %é %algunﬂ ] %%d \ZJi/ | a%l;o%)bleed The material was packaged in
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Step 2 -Synthesis of Methyl Suberanilate M-
-(CH2)6-c-OH s I\, KCG.(CH)6 -COCAS To a 50 L
flask fitted with a nmechanical stirrer, and condenser
was placed 3,229 g of 25 suberanilic acid fromthe
wpnreosrous step, 20 L of nethanol, and 398. 7 @COUSEHGEIBTI7
50WK2-400 resin. The m xture was heated to reflux and
hel d at reflux for 1§ hours. The m xture ﬁ%%filtélﬁéd
douiple, +prgenfesthyjeae bags i Meestid a Blate QRS ST ot ' TRAS gk T
samplingavak B3ALRONER rotary evaporator. 29 WO 2006/ 127319
PCT/ US2006/ 018737 The residue fromthe rotary
vaorator vvastransferred |ntoa flask fitted
2 ity Formd by : i H fo the flask
was added 6 L of rret hanol , and t he mxture heated to
gi VEhean@io SAHA S re'd:'iyauih:&:dlfro@f melignolfwates dA MR Ldlaskneith a

T Egougﬁgl{onde%egﬁg% Bl ror 186 pt \%\xggms il Gt the
crudg;§ ABideto baristallipnd| (43987 8. i@llwed Bob2Eanl o’sdweé wp%ﬂnd 15,155

m RRMHET. PR Sndktedi s ﬁ&té%fo felrilet fodtve Q@mlut&iﬂdl’ﬂeﬁ 8,250 nl &fdeionized

cake was rinsed with L of cold%%%f %nollvvater od
watf(rfzaayddedméheg?aa%wmms T&? heatiwagturpegoth, apd the mixfire wa5aliowed to
cool Wikt nhiirel hmmslaleia aifﬁc&?ntly @b mhtl tﬁa‘ﬂagélcohmmla Safél heridled (28°C),
50. 2 4% vyi.e met at e, t
e s a2, PP F TR copl el
Iceiwate:rw:s addeﬂ h:ethermhz mwpd:let;e rgimairei to €. Thermikmrervas eldbeph thae

tem% ﬁ? %glﬁ} dﬁl@ g}mﬁucg alﬁ%i?{tgt! %hﬁﬁg d {l]l¥ ﬁft&%@e%dsﬁ!ﬁ ’w1th 1.5

L otco@mmw“@teo@ G ThtdomaReasioprad gud the rpmluq-q Was Pwaé}y (ieﬂjuuder
vactu 360175 RHP A Proddtd walé'r&lov&gf&ﬁ &re ﬁﬁn&"aﬂ'blacl@m@’ass &kisUThe

nmet hoxi de sol uti on |n The fl wa
tray S WefP §BErdR § Fommonen g, e A P%Zﬁf&féo o150 a ash

P

Ste;

. pumipQb ﬂﬁ\#ﬁﬂm’ﬁyoulceﬂmﬂ usifig @ aB@%b&Gdii Thetmystweoedesiaved dbreighing, and

o PR e S o7y el

. Thervecwptni smcerﬁov@weond/d&mgmeawb‘ff@ran eldl piinge pndtieargop Hleed wis used.

h

e aBA s PRk P il pol iy s Aadpidon W d e U
contajner. é@@l@dﬂ weightafigncampling yap Pré‘*(}ﬁ 8&9&?@ ‘was stirred for

10 otk eRBorimbits, CRAe BAEWARs bakaNzdd Skifdibaidibvidg taiditiohd e

pH was 11.56. The pH of the m xture was adjusted to

12.02 by the addition of 100 m of the 30% sodi um

met hoxi de sol ut i oTabler: Snfmafrgmtalhzaﬁunscogdmmsa cl ear

sol ution he—teacttongrxture—at 7y fre W _

a smal | 'lun of solld'vtﬁrhe pH was é{a&ustedto gLve_

a cl ear gMkthgniobn from|whi ch the prélffpl tation the
pr oduct toPepreciprtated) gy TEact o fyRtuTe
in flask Hj‘/}/qéglé)y;:tlj_ute iLn_the sam d"‘r?rirsmmnr 27 2
dei oni zedEbhmbr was 20 -added, and |tQfe pH adj us}®d by
t he addi 13 oF o1 YO0 T of —a~30% Sq@gM METNOXT [
sol utionit e _mxtire to' giveia pH of 12 01 (clear
sol ution Ethﬂﬂ?b reacti driS# xture i Qach flask hés
aci di fi epyb¥adoe addi i@y of gl aci|@g aceti ¢ ac 10
precipi tpte-the-produgt .. Elask 1 Had a final -of
8.98, antERmekk 2 had |25 nal pH dfOHB. 70. The R’oduct
f rom bot FEREREKS Was T|S@bAt ed by Tigd rati on us a

Buchner - funnel—andfiht-er cloth.—TFhe
Methanol 15% On 72

All these reaction conditions produced SAHA Polymorph 1.
| 31
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25 filter cake was washed with 15 L of dei onized
wat er, and the funnel was covered and the product was
partially dried on the funnel under vacuumfor 15.5
hr. The product was renoved and placed into five
WOoR08ER731Pays. The trays were placed in a vacRfoHPHRIep18737
and the product was dried to constant weight. The
first drying period was for 22 hours at 60C using a
Nash punp as the vacuum source with an argon bl eed.
The trays were renmovedE¥AMBIERS vacuum oven and
wei ghed. 30 The trpyguchsi & SABAFEREH to the oven and
the product dried for an addltlona 4 hr and 10

Step 1 SbMiB®-3-si®bitghorihcidi Jubdaatiilis agid (CdigpoumtIlum sour ce and

eSS 2 B (BB RE 510 8

toluepa0yl et i) serroniyingd heatgddo pilae td roflysed fo1 aminprannpf G@hours. The
reactfo Ebtc@érﬁﬁéd at TeAex by iaﬁlsuﬂg%egﬂn to2f 1l &¥ith 10BEPiinA BydteiSded6RBord

t, f =
e S o PP e e ot FL SR i
water (0Sryladniditieadudonlayeristserarntd/ Fee agpsoupapgs from rfaszktraﬁmrﬁ and
toluefle ﬁorﬁ’ @hg r‘i‘_.') ?:%lcorﬁﬁlherdr &ftled %ﬂ@&ﬁ@%ﬁ? "Thé BHEGIR $6Es is Sificted
ewioeo b B TS S ot 15105k S5t Ao S o EPHISE
5.8-69, bisigfhydettdniczeid awhi08 sodinch Hyérofi8Ssolution Gﬁneﬂﬁbﬂhﬁhﬂﬁatcﬂﬁ e
k e
ﬁlwfgﬁa%@*‘h‘“?i" il cd o o lof 40 L fublhn Wibol :‘:f“ﬁa idprofihol. TG et
ssiged ot gpaxinpm of 82 Gr'l‘Pé“'eré%ﬁ“"\K%%‘d\fliﬁﬂ?‘ﬁ ina and t he

mxture was allowed to cool. VWen the mxture had

Sten 3°8 Suffi |§thﬁ.¥§m§eou£ Qltsu ml&;l; be safely

TTas romthe beatlng
meSvbpranilicaril (Gompenad 749 31gub0 Fl@}P) ﬂl}é @ﬂ'&éﬂ‘%\(%%ﬁ Lhefe poplied
and ﬂe@t@d MB%B"@V%E pHdesdjlsea tohez utsm@ hipdrodhiveic atilhendihebatele t 0

d
N
deiontited watet (0glr0.2 bk &badaitteig coplediio 25-30°G su{se%ﬁed tagpdnee crystallization,
and th&tRaBPliov@rer Tl(ea)aﬂ-:ﬁ is ﬁT:B.ed,fahmmsl:akWSshswm £50:50RA) t he

roduct ',,d vacu for.1. 75
mesfiel g aliEn (128 Ao bt F ORI e G Bl sy
undebvagings ® yieldmethyl Foheranfiatays were pl aced in a vacuum
oven, and the product was dried for 64.75 hr at 60C
usi ng a I\Iash punp as the vacuu sourc¢e, and using an

oM oh gugdiamide; i wei ghi ng, and
t mahyletzwaﬂmie tccmntphmddvm 3o 010 aholed shdf 20 hyslroxgkighineifoeizbe
solutfbn 81D IS 2&@9&?&&1 g@ﬁ@secgﬁg&t o atcffGt Qﬁﬁm @8 of ﬂbe, th?

uum-sour ce ing, perlo s
appammﬂ is afjusieddo &GS with sty wgthoxifedpymathanqbaspgg
maing@ieaieshidhiit fatintug 20°Cunt bpaehtpEl 0. Ladnghadiam n&ttdxlde in

B3 o 5 084 oS o 31006 |

and the prbghy lﬁ@mx@me #t@uémsm& le appayapt BYL | 3 Wegmifhthe ipagtion is

-com;ﬁl@tla | ‘Mr%ﬂ&ﬁ@ GichéHed 67 add tibdaktolwateBAIIAL. 1 L) while mainteining the

bzati ditiLons, Sol ven t % t
ba tclﬁe%.gel%thrf betw % a’:%? & @ tir co%%ﬁgtrl]]v% t&ls {lstt% t!) 98145%. The
pHis ad;usted 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/v)
methanol/water (0.45-0.6 L) at 0-10°C. The wet cake is vacuum conditioned until the water

content is < 35%.
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Et hanol - On 72 |Isopropanol - Of 72 Ethanol 15% On
2 Methanol 15% Of 72 Ethanol 15% Of 72 Ethanol
15% On 72 Methanol 15% On 72 All these reaction
condi ti ons produced SAHA Pol ynorph I. 31 WD

wQ@o6n #3319 PCT/ US2006/ 015737 EXAMPLE 1A Ppotwstooeous7s?
of SAHA Form 1l Step 1 8-anili no-8-o0xooctanoi ¢ aci d;
suberanilic acid (Compound 3) 5 Suberic acid (Conpound
1, THeMbriostht cnldeQZMIﬂ‘.ZEg) 1.0 anie) waeakeGompbined wih d@tuid ethardl

(1309)1]5?%} \aa‘%er ftfiel g) gﬂa'gm%yl%gmngﬁdrgéﬂ@h@@qﬁ mﬁl;?% & sb@lum
methowde i rosthael (310 eFanirreaddedp the.slugy. 23 fhe Spteinig beatrd tﬁbﬁ*%%c
The ?ot&tibn\m ftxterea%@tﬁaﬂﬂ mtﬁywmvdﬁc&ﬁhmmmc Tha batelnjis ibersd and

eparat e | a

e B Vg il 0 40, G fPaae Tl Bpee, o Sy e ) o
ofmﬁﬁuméusmmmyer is separated. The aqueous |ayers from

the extractions and 10 toluene (0.11-0.13 L) are

conblned settled and then seg- ated. The aqueous
tep| 4o Mohhydroxy-} -phenylpetapediamide o PS03 L) at

6 OVEﬂﬁstatT(I:l‘emp:qme G,tﬁct Bayke mols) inelpurisd ik 50 20v)30Sd/yagr
sotuﬁéﬁ O@in ngné 83 )ﬁha%hﬁ&tah&i&éﬂ%la&ﬁﬂt&d t%%'nﬁa@é?ﬁ &Q%ﬁﬁﬂwﬂé

| ONn as
maing st GO gy Thecfingl sy K Siesiidnd 6 FeA Rk o
washid tlith QRIOHE Raler (ERNHANABE).. THEVest eakt is deiak & ainsixigiuimad 551C lalder

vaculE ”Ummugt%% p&gt-%t ofy)az%uegmé; el g%iﬂoﬂn&&pﬁﬁ?d?ﬁ%%&ﬁg.d-

ooct anoat e net
suberanllate (Cbnpound 4). Suberanilic acid (Conpound .

.l H| adj ust e
2 usi"AE ‘1(3 ég‘lg &k IPEH s?urﬁgd ¥ 905(9 (viv)
ethahabiwaier edhuios (4.%569)N Uadem ednigimuEofds @sie mesqures fhe shupy éshelad to

65-78‘5(: RUWRHIG £a t@%&t&%fwwc SA @48 38 & thiféired Ghto the batch while

miyant o G T b G S g o

batch dolcoded tn Guck0@eps Thye cingbliing ite fackst deraptrabie: d(li h‘e 58°%k et 0.35-
3 fooAQl4 The final
0. 78“%%}% Ct%j’\fggk;cgéé 83 5%@&0\53 anct@i Jacg ge isvgtterolog ttt/t:t:lﬂ the "
ot 30 JEC or BB TR BT FR BHGH0 T BTG = wash Bt with vt
(mifiiie nam)J Aheowet 28ke Bt drjed 3t a maximum of 55°C under vacoum to yield vorinostat-
%ﬁi g é% N - phenyloctanedlantde vori nostat (Conpound
suberani | at e (Conpound, 4, 263.
eezt\nlwdt RIRRAres by Aemitiniag yaestardige feyicaly f%%f’.g“kl-ﬁ%. %O-E?i’ﬁl‘
molpdrne 50:60 AN eflanoWivhtcsoRiE b @1k By Under absitichumat 15psigpresyeren

- the b 88 is hddfid to 62-66°C, aged for about 0.5 hours and then cooled to 60-64°C

30

35

EXAMPLE 2
Generation of Wet-miilled Small Particles in 1;1 Bthanol/Water
The SAHA. Polymorph I crystals were suspended in 1:1 (by volume) EtOH/water solvent

mixture at a sluiry concentration ranging from 50 mg/gram to 150 mg/gram (crysta]{solvent

mixtore). The slurry was wet milled with IKA-Works Rotor-Stator high shear homogenizer model
T50 with .supuerﬁlne blades at 20-30 m/s, until the mean particle size of SAHA was less than 50 pm
a'nd. 95% less than 100 prn, while maintaining the tertq)eraulré at room temperature. The wet-
milled sluy wes filtered and washed with the 1:1 EtOH/water solvent mixture at room

| temperature. The wet cake was then dried at 40°C. The final mean particle size of the wet-milled

material was less than 50 pm as measured by the Microtrac method below.
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apparent pHis adjusted to Z 10.5 with sodium

nmet hoxi de i n nethanol as needed. Wiile nmaintaining

the batch at maxi num 20C and apparent pH Z 10.5 using

sodi um et hoxi de in 30 met hanol, the batch is aged.
WaWee/1g3¥he age, hydroxyl anine freebase sol uPEHHS2006/018737

(0:5-0.6 L) is added and the batch is maintained at

o Pt soobtet BRSO 1L PTAHRER By A "

manifadneéd ﬁmwam« Iné. ort&-aﬁamzemammppdnmhm aBHR mgutpm,m Small

vondBarpBERS [y Vo BH8GRe Sofps BAGs B B i, v

runs aejeureosidd fop e@h &n@i@n@. G ﬂ’gﬁg¢ @aemhnuoa o8y ¢a&,cula@ﬁd1’=am!e sae
dxsug,eqe&@%@gvga@gﬁ%sd 23 VIRAE RivliG, 18E fbhnipirise 520 R1d9890

hours. The batch is filtered and the
valugsdhiesd @R solerEe Wigre 099945 (v/v)  net hanol /water (0.45-0.6
L) at 0-10C. The wet cake is vacuum conditioned until

the water content is Egéﬁg% WO 2006/ 127319

PCTI USZOOG/ 018737 The gstat crude (264 32 g 1.0
(1308-1506 g) and water (167-204 g). drox A ne

hy G6-6 kh 5 &HA Polygusipd I psjali vwire ghidzed del610rks (1R Wi‘@é PRk

AHIB LIRS0} vl olRoliESHEE 900 66T pasldchstetatdi endSkayr (50/5and t he

Et()g&%a e{\lﬁ éhzoh%%s 1'g1i*e| SF‘E%?{"’@Q’SE‘F%TM @%%4“%9 ad%kllvg‘t@%‘?% il

cot vithlsginr-fige geindretem oulil amchif 4 #ady-sikie Ptk dititntion T gongitions
werds PRYX, HSARTGRY sﬁée@ 085 1 PAL Bfen, FduSlersGRdshold istink Botch

at a nmaxi C under vacuum Step 4

VoluﬂgﬁﬁféWdGW?‘r’g%-"Bﬁé‘ﬁ‘ >-oct aned| am de - vorinostat-fine
(Conpound 6) Vorinostat (Conpound 5, 264.3 g, 1.0

le) i ur d in a 50: 507¢xBeichFherdl) wat er 10
ng%» f é‘%” S#f‘ﬁ ﬁm Widturisl Dr&}@@j my é%}ﬁ#oﬁ Ckdrideosx 60
wetmlledtoanean5|zeo

mai nt ai ni ng the batch tenperature at 7-30C. The fi nal
S| ghe Wetlckelvids ERESE waSHEd Wie wied (tcﬁaﬂb&gﬁké ~1wmagi) el vabdvlin dried at

4043 e s 4 8 e el P
content of O. 2%(vv/vv) to yield vorinostat-fine drug

substance. 15 Step 5 N-Wilf nhenyl oct anedi am de
- und

/
S e B T a&wal@a“né%é? KRN
mmlé woed c@ax@écﬁﬁmrseo P Htﬁloﬁédkésﬁ:ykdttﬁe Wien gids ﬁgitatoﬁ BFlié Gy @ras wet

| | 4C, A
il 17 et SHF oor 0 o, D Ve Tl PE B e U Bl 2.
The batwilled dapewatheatal to 557€ th disshvei~-85%Bgetie fdid. thﬁemeﬁmlmwas
edzatt E!@Brf T lag h&h lg)l%ﬁabhﬂ?? hlzs% g%&%{th '{1213 ngfr}gtﬁrgsr &éﬂe& ilﬂrﬂ?eetesm kettle
undes ao:m press@sran@ atm@mm ﬁpeeQ 2pead 4&@%?
Qat&% et %eoléa%w(lﬁs)o 58® 65 % $90C 2016 h%tns 55 to 45°c in 10 hours,

C/ hour . final _ slurry is a

45958 1 § vt Q1 a0 HARPEER TG Fo a0 g §BiERt pgegnatant

‘ condcﬁﬁd&@ﬁ&ﬂ@lssﬂah 5 mpRd, Bpartichithd)B Mig/g Th8bdizh shing wae filtaakandivashed

il R S Bl o 3G TR o 988 R G P e, e

dry @kemra&“nhatwmhm nf +I§0 #mlmthdéﬁ’rqtarﬁderme e300 Elalaecordmg to the
Mcl‘cgzc r§etﬂ'01d6 g9, 0.37-0.4
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nol) and 50:50 (v/v) ethanol/water solution (1.0-1.2

L). Under a mninmmof 15 psig pressure, the seed

slurry is heated to 62-66C, aged for about 0.5 hours

and then cooled to 60-64C. EXAMPLE 2 30 Ceneration of
wobosmeishieed Snal |l Particles in 1:1 Et hanol / WRCFrUSTH06/018737

SAHA Pol ynorph | crystals were suspended in 1:1 (by

vol une) EtOH/ water solvent mixture at a slurry
concentration ranging é&%ﬁ@@g—%/ gramto 150 ng/gram
(crystal / sol vEmnéwth of Dairgsr@ystalsiing ; IgthimoyWatas wet mi | | ed
with | KA-Wrks Rotor-Stator high shear honbgeni zer

model  TSG kg mnwp and 13ekebofzmidd (hv) Sgutivn of phanolmd water are
confifta TRReRclslsfke sswamd (S48 bS5 4100 oD BuPimiBonal 20
01 €S$

ke elaiokT s l%ﬂd%&i&e B et g g to 6971°C
andsdgett foy 3\imars fto bdtablighca aad}lbmtas%de wiainhaininge201psip MEesei, Wbt batch is

coo?e lt&’ ﬁﬂBG"@ d?%tug ﬁoou%'t tt#.ﬁQﬁbl ov (Qlt’su 5@49—5-'3"3@ 0%‘54 lﬁﬁ&eth&@ﬁa 14-

g ari e nmean artl slr?ée of .th 18 g0
16 @éwrﬁ hopsg Theypatelyis Hiterehand thegaks § ﬁélﬁ‘ tely
ke Watert The Ddeabiotaten drizt ioshxhalnowf 5533 WO 2006/ 127319

PCT/ US2006/ 018737 Particle size was anal yzed using an

SRA-150 | aser diffractig £l e size anal yzer,
rmnuf act ured by M crot ra‘%@%gﬁhe anal yzer vvaslfw o

Re C’k 5 gﬂd}é;%ﬁp)ﬂa Polrm P&&s%ﬁ‘d daltire)7] Sﬁﬁﬁd&m& 8 ST

as th I spersing. flui re.recorded f
mixge ers shasied ﬂﬁ%seafhprm@flalg‘éﬁswf Sopm) ki ket 2 sool urry
wamit ﬁmea&@dpmﬁw dize Gdsthai mxﬁatdmﬁ t‘ehipttﬁﬂuﬁlfol(ol@ﬁ@)thm@s of

R
EXAWRLS@@& dtﬁlﬂyﬂelﬂ'@-hteela&tud Kt lwtllebﬂ'i' V\gtamm)ﬂ Sﬁé@& Bp}mlprph 1

l 5«@1'3 S’f@ t taihzer as
crygﬁ gdd% ?ﬁg: cg;f%% aI vvere %1 to 610 k 1rys K’%(;w
beatsd KA @HEO %@rdlfﬁg‘ve @AFM SAJA sryselsdhero pd o ‘§=’é|°a?1?dotﬂ 6%5 ®

k ; il H@g{ﬁdﬁ@g@g,ﬁmanol and vvater ("50/50
’ %V\gter at 2025C. The sl ur

i akiinh o e aspoios ek b b o B ey, Toe
sluSERS miked T8 tHe eRBILakIe klet X psig pi‘@:&lﬂ'hlantgatan sditewdspestradge similar

0

oo i iV B 6059 i B g

Exmnpierﬂamxebatélaslmrwrmﬁbcred @dmsheé avith 3 1ERO ﬁ&a@ﬁﬁﬂ @Q’éﬁ“ﬂ at 5°C.
againn./i"ﬂ hm%ke( Wi vl szsle B4 éifabout 140

Th tg&gm E?%ﬁa%ﬁgl Dra of .Lpm X£R of
um@@ﬁé%&a@%sy&eﬁ%ﬁ&% wet cake vvas f| | tered, washed

with water (total 3 kg/kg, -170 kg) and vacuum dri ed

at 20 40-45C. The dry. then sieved (595 tm

screen) and packed as tﬁ&ﬁ%@ APP EXAI\/PLE 3

Growt h of Lagasralk bRLat fesais :

in 1:1 Ethanol / Water 25 r amsof SAHA PoI
cr y&t-Aksofked T @ PFdanenke Omﬁiﬂmlh%é@g/%? tﬂl ‘f"Wﬁ‘h‘f" wrt

basis) and 213 kg of 5050 EtOH/Water solution (3.93 kg solvent/kg SAHA basis) was charged to
Vessel #1 — the Seed Preparation Tank. 54.2 kg of SAHA Polymorph I crystals (71.4% of total,
1.00 Equiv, Basis) and 996 kg 50/50 EtQIIIWater (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 shury was heated to 64°C,
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25 m xture were charged into a 500 m jacketed resin
kettle with a glass agitator. The slurry was wet
mlled to a particle size I ess than 50 pm at room
tenperature follow ng the steps of Exanple 2.
WQwvs/tA781%d sl urry was heated to 65C to di SSWWSZ“%%”’
of the solid. The heated slurry was aged at 65C for
1- 3 hours to establish'a -15 % seed bed. The_ sl urr
aged fars3Ormiieich while triataning;the Heessure to dissolier’ Q’dh?pss??Cmeﬁ%e%@d%é
cool@(ﬂgsﬁ,@o@n aﬁltatorI sgee::l range of 400-700 rpm 30 The .
bat ch was .t hen coo S 5G { ' :
oUTbe ot eyt T o i Spe Sl o 0 e o
fusElvehile Maihming Abth vesss Smpgmtirest THkegen BREURSLthe Ceysplizg pras
re-e&ab%ﬁ{egﬁ)tzosﬁ IQ,QF Bf Match%@gﬁ,ﬂ Erathbae atflfl @39S STHelbatoh was cooled

15T pilicipos s ieiRpount (R £ Eery Fipap et i 55°C o

45°C bk 6 B hndX8) frobh5° @ 5°Cakeer Mckoursir Thedbatgh warged fog & hr and then

“the w% g%(u rQas E{;l%edgagé %aégl?(%(-lﬁic erftobal § ﬁ%k @@IA.C-lIGB Eg)’z@d %cuum

SIZG <

4
aied HOSG" T 4 Poe PRy T g ot o e {CBarse
Mﬁ@&ﬂ@%@@ﬁ(amz&zm@ma B870/Frrativt. h of Large Crystals

S‘I-Pfg;% gt h a é]g ‘ﬁ}f ﬁan O{Uah B%ﬁg[ﬁ{mi%? Qd(ﬁ:‘?g% ’*(@ SAHA o

72 hg@m A &aly) s:rln@onrcésré}mom&“@;em 3¢ of &ywmfiﬂw edroqhipride fsghareed

fouéweé E@ﬁo&ﬁ%m&lﬁomsaﬁu@dﬁb&&mwﬁ&m TPhekgguling shivey ig hepted to

ed ' Sf the O-

oSl b s e,
subgraniisS ARD. inghority. Theentchdsroolphia %Cﬁﬁﬁfﬁtha‘i“ﬁ §§ 851 or

TheVhRR & 'HitEred hddSh ebﬁtézb whshed WiR04 R Bfazpﬁréxlﬁﬁﬂy(mdtg wate Olthe Hatch

to 59-61C over gg_ﬁg e ﬁ%k %&] 4 hours; then
is vacgunp griedjag Bfipum Of Yt (i OMER & U R iltered and the

cake is washed with a total of apprOX| mately 80 kg

wat er. The batch is vacBEAMELES] at maxi num of 55C. 10

EXAVPLE 4 G@é%ﬁn&}fofbfyt-&ﬂle@r @hfﬁclwdndﬁchlﬂmn Particle

Si f 140
SAHHIES PyWBPBhI TWW%TI%\F@P&&H?‘# iy o E? sehebs FIGHTR (W0 ethanol
to FotAHaNe P wats by \(relﬁine) abh bty @onvetration angipe froim 0 angierya ot 50
reparatjon ve el .
p cg/F Sp{jll ehae). &g? Qum{ W&Zv?é ﬁﬁlﬁg witf ft A-W&kd RRor-StakBrehigh

particle size | ess ¢
shetoldMofReAbode UTHN Widimyerine blaéesfabWWﬁngHE W’F s1ze O

SA%&V% E;cé%i at 3—&%%]115% 16668 fdd;l:ﬁ,)évhﬂ@ﬁmhﬁﬁﬁlﬁdhd tBmfdatfid & room

mnutes to hour, s

separ at e
tenmpergssitea The wetrmillad slyrpyayas filjerrdand ashed with FM&‘F S%?“?‘%é”“‘m at
rootlf @l SHIAVP B B i dric B4DAGa The anﬁ nﬁﬁﬂpa%u@ﬂf ngf gk wet-
wat er sol vent m xt re c bef
it o s ereo0 Aot By e Rl B G g abi i veore
solid SARA crystals first, and then vvas cooled to
60-65C to 20 keep a sl %%?persaturat ed sol ution.
The seed slurry fromth eparati on vessel was-
transferred to thé&roetyoiiia rystals BRgh 283 urry was mi xed
he Les §h]—§§ tﬁ@anﬁslbﬁmpéf@‘ﬁﬂtﬁzﬁloﬂﬁﬂ& s@llver Riixture
agl% PO spee %ge spﬁﬁ ¢ milled t
were charged mto a 500 ml jacketed resin kettle w1th a glass agitator. The slutry was we 0
a particle size less than 50 pm at room temperature following the steps of Example 1. The wet-

milled slurry was heated 10 65°C to dissolve ~85% of the solid. The heated sturry was aged at 64-

65°C for 1-3 hours to establish a ~15 % seed bed. The slurry was mixed at an agitator speed range
of 160 - 300 pm. ' I
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to that in Exanple 3. The batch slurry was cool ed

slowy to 5C according to the cooling profile in

Exanpl e 3. The batch slurry was filtered and washed

with 1:1 EtORIlwater solvent mxture at 5C. 25 The wet
woakewa® dried at 40C under vacuum The dryPECHKS20REUSET

final particle size of about 140 mwth 95% particle
size <280 m EXAMPLE 4A Large Scal
Cr Wb bed wap then qoolef [p2Qy Y ?‘l&r“e%‘ﬁ" fy*gat‘?g? ﬁ%{ %

ss°cﬂBP1 niE, ¥ 5%ak 65°Clonsn-Sixanples aghfet 628, f605 lwilr 65Cap 40°0 mthours,

9 and Eg MW{ |8
40 %tﬁl?’gr%r‘%%?‘?’ é@ei‘gﬁ’)’%f’%ﬁﬁ %‘Es k@ﬁkl&ﬂ%asrég V\%li char gzg e
hout. The mﬁﬁirry#éhs filkelngl aﬁbw@h@r@whﬁﬁﬂwwﬁnlv%m The

SAHA Ppl.ynm a Laid o Pf fidaPhadicle sizk-0PO150 pm with
wet pake; wgs 4@@‘5“%3%%’8&’ Irﬁe‘g‘ﬂo Et OH Wat er (18. 24 kg
QSmebmhék@jJﬂwrmw?m&ﬁgdcharged to Vessel #2 - the

Crystallizer. The Crystallizer was pressurized to

20-25 prig and the contents heated to 67-70C whil e

mai nt ai ni ng t he pr'essurWﬁ?l y di ssol ve the

crystalline SAHAXRf@®owds Miffnttknimnigsit hen cool ed to

61-63C to. s saturate the s tg&g@gr ng

o Semy Bovdr DHEeiB) HaHF phoirotebh Sera R Dol 00
accqiAGSWIE Zatipleol -60nd6h MFormi&Vm by rﬂP*}l odgaletaiied it '5‘&’
blto 64C, 35 WD 20061127319 PCTI US2006/ 018737 aged for
e% m nutes while maintaining the pr essube t 0, di ssol ve

"h of t MebleZddFioiamgles anglygedtySfray PowAE PEERCHR _ 53¢,

| SAKA Sainye o |

The—hot—segd—SturTy was I‘SEI dly transferred fromthe
Bﬁ&@mﬁqq t he-Cr d - e i UDI]) white

oTTAT I T—ZC1 \ IIU
SAIRERRA Ni ng-both vessel t The nitrogen

dxpapled b es.

ssure im tal | 1jzefAVQss %@@Aahgﬂ (3/0). Th

SA}%% ul:.[) gn%g’?érae%%atch was a ed%%sg(?v;gt%% )
61- 63C. Theogmrﬂin?és coclsehrtlm’@d”%‘tp*’rs t

]?In%gi; silica gel
steps over | P chnksd; C0l) [fushnBRE/THFI3D. d%@tlormo"ere collected |
hours;. (2)

from 55C to =4,q§d9¥n%énu§teﬁ%e%oh@£bgea§e%)plrﬁ&f om

45C -t o--5C-gver—310—hotts: e pat cit_Was_aged 107 Alred via

SAHAGOIiEN  { RES. 869, M8k walsSAHA { wisedissolyad g Stogh

wat er (t ot glooRidh@sdkss SAHA, cehitk Sihdk@hcentpatal anctheitotavagitol dsyhess.

at 4045C. The dr ake fr t hi S Z@h Qdxanes and
process is ﬁ’é@ﬁ‘@%"-%ut as Qﬁ% %géswc E%th Coar)sme1
APl and Fi re APl were ble :
2] %JP?I b § NEAGA Wik &Jciyhmﬁtedmm abeonitrile.
SAE?‘é%ared by a I&%ﬁ? 9 PSAHA to 72 kg of a 9:1
| (v/v) sol utli@¥ibfe eth:?% and water. 25g of
hydr oxyl ami{ree1394r ochl ori fle is charged faol | owed by

t ot al

Smal |

sapbstep

45 m nut es
of the 0 15

Tval

i'ng 9

Parti

“étageriee? rrsﬁgréttg

t@‘fwm 61989y 388 ™8

s filtered and

of "approxi mately 60
vacuum dri ed
Vori nost at .

at nmaxi mum o
EXAMPLE 5 20"
Cl es Batch 288

sybesdni | i c SARAT | MpufT t pmoline %

cooled to 4C over 2 hours
The batch i

IO Ne, Ghix@edicB s AWAlr @oex gné ahhyirous
7
o] 51 BB 25088 401
Reitogageds, abut Osoiid Cofond.  ftesr ahout 5
&Aﬁﬁt&alﬁﬁe 'r:_%ﬁ%%@ Gricvddtibe B min, and
e

f ﬂ%g ggl{l B’E B; B'ﬁtffc‘eass‘%@edkdﬁowfﬂl by slow
Goditiont ologlacil apgiic- afid 8 ml, 4.0 g).
The crystalline solid was. collected and washed with

water (2x75 mL). The solid was dried under high
vaccum overnght yielding 3.85 g (96% recovery) of
an off-white solid.
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SAHA Pol ynorph | crystals were suspended in ethanolic

aqueous sol ution (100% et hanol to 50% et hanol in

wat er by volune) at a slurry concentration rangi ng

from50 ng/gramto 150 ng/gram (crystal/solven
woo0s0278)9 The slurry was wet nilled with | KKCWWQQG"OISW’

Rot or- Stator high shear honogeni zer nodel T50 with

S ._ﬁgflne bl ades at 20-35 m's, until the nean particle
R was | ess than 50 m and 95%I ss than

10 herpanypheis vere mualyzedions Figmenh BSehnsemaid fowdepDifigemeter

L enp ut 8. 36 Sti8arll Obériting Prazetiire EQ-
cnslGREAG L opT U pUEh bl b o O
27, mwmmcm@ucem@ theamangiRtEreR HIBstUR RS- 3‘5‘}"@8 figpto ‘E%E is epipp
withfal %ﬁh@a 8 f&:1 @iA)they\eatme dttatedal SOEY,@0 e, Two-

ess

Il rm as rreasure Cr ot,r ac
thetamilh@nbnasp@éfe@@ﬂ ugiagpn I} Hpisa s éﬂ%@’é@é? é‘M\“a’“BR‘?f ‘of
analkﬁﬁ %qlé’ﬁﬁl&lwﬁ%ﬁa}m ndRdmedrsgr ans of SARA Pol ynor ph |

sta

and 2 of 9:1 Ethanol/water sol vent
MGW%MG vveré“*@ﬁél}eﬁed into a 500 M jacketed resin

Steﬂ@htﬂe with e,ogl&.ass agitator. The slurry was wet
grd { partirz‘l&@ﬁze | ess than 50 mat room
Me*ls'érfi’& Wge?ol | ovii NGt he steps of Exanple 1. The
35 Sainplegekpshtionrwas pafrhedaccoriingdo Studard Opprating Progedus

E §e§t%lnl3q gllngcg%}ﬁﬁa Qﬁﬁhb'fnﬁﬁhf%ﬁ&r’@ﬁ@ﬂuoﬁbnsﬁlﬁﬂngﬁaﬁof or

bacwa dhre T ot T el s SRS IRIsR Jg’ﬁ%a&%f‘&*?%‘%

Mﬂf)&;; ?@19 PCT/ US2006/ 018737 The bat ch was
hen Cc00 (f

5 5 Figige QAW@S '.Zbg gd ay @1&1 200 e 0 eﬂ ﬁ%sgilég o‘l\“/tgr%g}rek nding

datHoPRb g&aydig'ﬁctagralﬁﬁi@pfemnwﬂldmh§ 343@@0‘0’0 40C in 5 hours,
40C to 30Cin 4 hours, 30C to 20C over 6 hours. The
cool ed batch was aged at 20C for one hour. The batch
s| Wably3:8a$IA Farnér ed and washed with 9:1 Et OH water

The 5 wet cake was dried at

: under vacuwum' ‘ﬁ'he dry cake had a final particle

"size of {dBD miwith 95 particle size <300 m per

McrotyaggyErngd. E 7 X-Ray Powder Diffraction
Anal ysi s 10 X-day Powde;y Diffraction anal ysis was

Der f or red-3dn S/\I—w?‘ﬁ)rm obtai ned in accordance with

[ FExanptEsS F46, gnds.on SAHA Form | |-V prepared by
' net hodb Hefad—sld—&-_g?—Iab e 2 below Table 2: SARA
| %anples df4lyzdd #97 X-rhy Powder Diffraction SAHA

sanpl €l Repesende 483 hod| SARA Form | - Ex les 1-6 SAHA
Eorm U %‘6 5, 369 }CS SAHA was di ssol ved in Et CAcYTHF
£3/1). | THE®Co unhd! 25- b6 sol utions were passed

Fhrough a24ml4-ug of 36#1ica gel Procedures A, .C, D usi ng
Et O\, THE. L2134 o
S_t CAGHTHRR 41 grgetTons were col | ected

9 2496 336
10 2796 3.19

11 43.29 2.08

38



and concentrated. The solid appeared pink. SARAForm
US. 5, 369, 108 SAHA was di ssolved in nethanol, filtered
via Colums 25-26 celite, and concentrated on the
rotovap. to dryness. Procedure B The residues were
wabos/ni’ed with hexanes and filtered. The sof§HUS2006/018737
appeared pink. SARA Form IV Mai et al OPPlI Briefs SARA
was recrystallize onitrile. (2001) Vol
33(4), 391-394 s%ﬁ&egn$$ﬁ§' %e|| et_al J._Md To a
Pdak Xt U € 20heta>AFA 104A0Qg) | | Pednhydr o%iﬁtetaCh=mD (A994
38(8) @ﬂancl (15 nL) was adde Owve; (10.7 ni
1411-1415E M 47 nmhol). Th % tioh becane
1homogesienus, Hut 162 i d] fdBmed gf t &7aboyt 4 i nutes.

The i 5‘;%643 v %15 . cJ—r fer 5 oANdY wen 100 m

20f wa was ddded f m@d hy sl ow _adglition of
3gTaci pt4mceti d atl¥ (3 720m, 4. 02488  The& ystlal line

seH-et-pas—cot-Hec arit Vﬂbhed W 53136 WAt er3 gx /5 nL)
4The S)Y?% was_idr ;li;%-’} under _high | vaccum-¢ i

“5yield Bg5 3. 85 |g 4@8%r=co?\?ery) of 23:3%h off-mte sol i d

D7\ A

3T WO geP61-1273T BT/ 1S 7@215X- ys&'ffraction
Anal y$_The s b oh—a 0o

TAut ompf8H Powder 98P f f r fct¥net er ?"I‘ﬁgt FL ﬁf 1wl\lo.

gt 30T3ggy W C1giGH Opf‘ra;!;ﬂed accomﬂrmg tlo Bt@ndal d
perating Procedure EQ Rey

X 21 +fi aC py-dance
Swith {BAa3%mnufacfdfer' § i 45t rucki gﬁgz 331

D T g g8Tet er| 1 $.5equl ppeﬁ 5 wth 2asgraphi$@3
or—ang—a - Cu-HA-= 154 —X-tay ISOFEEe
kv,5-120 rT#\\rzﬁwo thetzg'sgal i br%t?nn S
O~ atg6NBS [ 29a sta1da&8c§3(SFl\/63’51}. The

o] - TSIV Rra- "’Cd gst thertojglg@w Ny 55T T ulrent
13 par angt8®'s: l\/=as i ng Ra%qe: 4340 2 theta Step Wdth:

14 0. 05 \ﬂ_@gl\/has ITia59 T e pler St 2p: 40212 slecdAlis S mpl e
epafati-on—was—perforMed;ATToT Ui g0 St andar d
Oper ﬁﬁagPr ocC 3du4rc4eﬁ.M -7?? Revi 2 (Sectyon-3-1-2), in
16 accor qa006 wi th 14 menuf &6t ur ef' s43 st r ucti%®ns, |usi ng

L W XV <

a—Zef-d ekgr-pungigsanpte prare|(#I)~ ThE sanpleg were
processzégﬂfoll wing_a llight nordar and-pestle—gfind

T C Y 1
to ensure honobgeneity.
Table 5: SAHA Form Il

—

Poak 7Theta DA Peak ZTheta D&
(deg) (deg) |
1 10.10 875 b3 T 2381 373
2 2.1 .29 13 24,54 3.62

3 1383 6.40 1 25,04 3.55
7 15.11 5.86 5 7536 351
5 1765 502 6 | 2610 341

5 834 | 478 7 26,80 33
T 18.80 A7 g | 3562 731

g Tio60 | 452 0 12 Y

5 008 | 440 20 2092 2.20
10 2050 425 71 8243 3.13
i1 3169 i | 2 3483 2.02
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15 Figure 7A-E depicts the X-ray diffractograns for
SARA Forns |IN. The corresponding data for the X-ray
diffractograns is presented in Tables 3-7 belomr Tabl e

3: SARA Form |

Peak 2Theta D ( )

(deg) 1

WOREIEBY 2 9 .37 9.43 3 17.46 5.07 4 109. 41PQP€$WW%"*”7
20.04 4.43 6 23.96 3.71 7 24.44 3.64 8 24.76 3.59
9 24.96 3.56 10 27.96 3.19 11 43.29 2.08 38 WO
20061127319 PCT1US20061018737 Table 4: SARA Form I |

Pexbl 62946A o X9 Peak 2Theta D ()

—)

17 ’1/1

1.9 24

: =092
Pesk o |1 2809 4, BEAL gh
115 8| 15d%gB. 84 22 23. 7
368 2+—-G-5ggg 421
13" 46 63@ 217 08
227.56{ 2293 o 19381 5
3—42 571‘1&)“'8 6 g040 1
20,76} 4. 27 17 {2120 4. 19
4 12.44 711
5 17.38 510
6 10.37 458
7 19.93 445
) 72.36 397
9 27.89 3.88
10 23.83 3.73
it 24.24 3.67
12 24.80 359
13 25.80 345
14 26.96 330
15 3784 320
16 78.39 3.14

Table 7: SAHA Form V

Peak FTheta D &)
(deg)
1 5.08 1739
2 520 060
3 1007 877
4 12.13 7.29
5 15.00 5.86
6 17.65 5.02
7 19.32 4.59
8 19.80 448
9 30.16 441
10 30.87 425
11 21.67 410

(deg) (deg) 1 5.12

5.46 16.15 19 22.07 4.02 3

4 7.72 11.44 21 23.36 3.80
3.73 6 8.72 10.13 23 24.16
66 3.61 8 10.91 8.09 25 25.75

6. 92 3.31 10 13.55 6.52 27
12 28 27.88 3.20 12 18.22 4.86

19.32 4.59 15 19.88 4.46 16




10

Table 5: SAHA Form|lI1l Peak 2Theta D O Peak 2Theta D (
) (deg) (deg) 1 10.10 8. 5 -12 23.81 3.73 2 12.13
7.29 13 24.54 3.62 3 13.83 6.40 14 25.04 3.55 4
15.11 5.86 15 25.36 3.51 6 18.54 0 3.32 5 17.65
wWOe®eT273® 0 3.41 7 18.80 62 2.51 8 19.60. 1BCT/UNH06/038737
20.18 92 2.20 10 - 20.90 43 2.13 11 21.69 .83 2.02
2006/-127319-PCETH4)S2006/ 018737 Tabl e 6: SAHA

(12 Form | % Peak 4Thefa D [A) (deg) 1 8.84 - 9.99 2

139.25 Poasts 3 11.08628.44 4 12.44 7.11 5 17.38 5.10 6

1934 I%S 139 “1%. 4145 8 22.36 3.97 9 22.89 3.88
14 10 23| #3103 73 i% 24.P4 3.67 12 24.80 3.59 13 25.80

15 3. 45 |35l6226. 96 3230 1p 27.84 3.20 16 28.39 3.14

16 37.12 242

17 40.90 2.20
18 41.78 2.16
19 4242 213 )

20 44.82 202

The X-ray powder diffraction pattern of SAHA Form I was also collected using a
3’ PERT Pro Phillips X-ray diffractometer with a copper Ko radiation (wavelength 1.542 A). The

prominent 26 positions along with the d-spacings are summarized in Table 3A.

Table 3A SAHA Form 1
Position [° 26] d-spacing [A]
9.1 97
10.8 8.2
12.3 72
172 ' 5.2
192 46
19.8 4,5
23.7 3.7
2.1 | 37
25.7 | 35
26.8 33
217 _ 3.2
EXAMPLE 8

Melting point analysis was performed on SAHA Form V.
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Table 7: SAHA Form V Peak 2Theta -D-6J)7- (deg) 1
5.08 17.39 2 9.20 9.00 3 10.07 8.77 4 12.13 7.29 5
15.09 5.86 6 17.65 5.02 7 19.32 4.59 8 19.80 4.48
9 20.16 4.41 10 20.87 4.25 11 21.67 4.10 40 WO

WORBOBIIRT319 PCT/ US2006/ 018737 12 24.56 3. L HSHK/HBET
3.52 14 26.10 3.41 15 35.62 2.51 16 37.12 2.42 17
40.90 2.20 18 41.78 2.16 19 42.42 2.13 20 44.82
2.02 The X-ray powder diffraction pattern of SAHA Form
| Twble 8aMskingBdihtect ed using a X PERT Pro Phillips

X—t-ay—dt-ffpractometer—with a copper Ka radiation
 SAHASpwlee ngt VIR € _ om nent 20 positions al ong

SAI bdimtine d:gpagpngs are gunmarized in Table 3A° 5

—Tapl & 3A 9 ?:rml Pogition [ 20] d-s acin (tl.]
sanf o1y Gll5g1855 4o 5 17.2 5.2

SAHA Form Il 138-144

SAHA Form IV 158-160.5

SAHA Form V 159.5-160.5

EXAMPLEO

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

Equipment: 7
Standard Aluminum DSC sample pans and covers used were Perkin Elmer (Part #0219-0041, or
equivalent).
Sample Pan Crimper Accessory nsed was a Perkin Elmer Standard Aluminum Pan Cqmper or
equivalent. |
Differential Scanning Calorimeter used was Perkin Flmer DSC 6 or equivalent.
Micro Balance used was Perkin Elmer AD-4 Autobalance or equivalent.
" Software - Pyris or other suitable thermal analysis software.

Differential Scanning Calorimeter Conditions:

Purge Gas Nitrogen (about 20 mY./min)

Cooling Agent Tap water .

Oven Temp Program Heat from 50°C at 10.0°C/minute to at least 30°C above the
' ohserved melting temperature.

Data Interpretation:
The peak temperature and melting onset temperamres were determmed Peak shapes were
observed for any indication that more than one melting femperature is occurring.

‘The results of multiple samples are summarized in Table 9:
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192 4.6 19.8 4.5 23.7 3.7

24.1 3.7 25.7 3.5 26.8

3.3 27.7 3.2 EXAMPLE 8 10 Melting Point Analysis
Mel ti ng point analysis was perforned on SAHA Form I N
41 WO 2006/ 127319 PCT/ US20061018737 Table 8: Meltin

wPaPetig738ARA Sam e MP (O
Form Il 152-155 SAHA Form ||

SAHA Form |

159- PEB/USHRpNEBTIT
| 138-144 SAHA Form 1V
Q.5 EXAMPLE 9 5

158-160. 5 s . 59. 5-
Differenti giﬁf\%ﬁgﬁﬁ%gdﬁéﬁ%@g

SAﬁééfSE&glgntli 30,0500 pe Calori

' orireu gir "SARA O =-V.
SAAKgwLim D$ESsEl e pans and
El mer (Part 1#)219-0041, or
Crinmper Acq ﬁgﬁry used was a
Al um num Pa i mper_. of.. -equi
Scanni ng Callé¥4 et er
equi val ent
Aut obal ance---gfeﬁ equi val ent. 1§
ot her suitab t her mal
Di fferenti all528tanni ng Cal ori
Gas N trogegngdgebout 20 nldm

used wa$
1M ero Bal ance usg

anal y$

PP ~Anal ysi s
hemp PEF) anal yijs was

[ > . A Oad
¢ers used were Pgrkin
@seexjui val ent) . Sanpl e Pan

lfg\s{d(l n El nmer Standard
valent. Differenti al

1@t kin El mer DSC 6 or
dsaves Perkin El nmer
é tware--- Pyris or
'rl “sof t war e.

264t Conditions: Phlrge
X¢3.£00l i ng Agent Tap

wat er 2_0 Ong .Ten'p Program ié?o{/rom 50C at
10. 0C/ mi nufé®td at | east 30C e the observeqg
nel ting tendéri ure.. 163.93
SAHA Form I 156.6 1602 . ..
158.22, 161.58 (doublet) 160.39, 162.4 (doublet)
SAHA Form I 110.86, 145.68 {doublet) 120.11, 147.58 (doublet)
| 114.69, 144.41 (doublet) | 122.40, 147.00 (doublet)
{123 67, 148.89 {doublet) 127.89, 152.22 (doublet)
SAHA Form IV 156.26, 161.04 (doublet) 160.55, 153.66 (doublet)
160.46, 164.77 (doublet) 162.63, 166.55 (doublet)
SAHA Form'V 124.47, 162.55 (doublet) 128;13, i65;14 {doublet) ‘

Depending upon the rate of heating, i.e. the scan raté, at which the DSC analysis is _
conducted, the calibration standard used, instrument calibration, the relative humidity and upon the
chemical purity, the endotherms of the respeciive SAHA analyzed may vary. For any given
sample, the observed endotherm may also differ from instrument to instrument; howev_ér it will
generally be within the ranges defined herein provided the iqslnnnepts grg_‘ca]ibrated similarly.

EXAMPLE10
Q_svelopment of Computer Simulation Model

7 Model development procedure

During encaps_uihlion, the SAHA crystals midérgo breakage from the pressure of the

' tamping pins. The first part of the SAHA dissolution and breakage modeling was the development

of dissclution and breakage models. Both models were combined for the calculation of the
breakage and subsequent dissolution of the broken crystals, and evaluation and'qpﬁmization of the

model parammeters for different batches.

The development procedure can be summarized as follows. First, particle size
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Data Interpretation: . The peak tenperature and
melting onset tenperatures were determ ned. Peak
shapes were 25 observed for any indication that nore
than one nelting tenperature is occurring. The results
W@ 2006A7819p| e sanpl es are sunmmari zed in Tabl ePGIUSHIE/REETST
2006/ 127319 PCT/ (J82006/ 018737 Table 9: Differenti al
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capsjl_aggmﬁcgm wiag%vaf?iﬂtee d&w@cllne?@enhﬁgtaﬁcﬁndﬂ(ﬁe 06 d(ssibclmiloh gtofile of SAHA
upl e e
Sronk QARG Y g 09 %@“ﬁﬁ&%@i ] R 1 ebuupatd 1
dissOXiaeibdfalic) SAMER erysiale gpefumcmcaphmumat Bhercedkasation 9§ disgolugion gqpéirms

be can at emll ?!%rhng ii‘gﬁ%l C analysis is conducted,

used, 1 nstrunent caI| E‘i ? 6
t héI'heétealtagwmotlﬂhni@ S@H&nﬂs@p@wns gReapsglagionawgs dgye i 3’0 1

% ma@:@ idcliBe thEBRAGE I8 confty aadEE ﬁ:&ﬂdgm;e exponent.
ny gl ven sanpl e, rved end

| Theﬁq?r e a4 IONer G PeIEon e SRLL 1 B A ion

assithihg a caoﬁﬁ[iﬁtiﬁﬂ dfﬁnmga\tate’uoﬁhtaﬁlMd bragesragekponent. ‘IﬁkﬂtbsSPlutmﬂ
rovi de r.u Sp Al e
mopsmionts lroc b e iR ARkl Bl Ve e
caldviebdIPSDe Vid copipeied SAHHA clischiution mﬁlen'gls eqenafsd mltbﬁhe&ﬁpeﬂﬂ%tﬂl
SAﬁﬁgh'%s& proki L S éag&lé) “I%@Eta&ﬁmg ErPH3s HRGarBIhe RS Wipeatsdi for

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

found. The proceduxe was also repeated for different batches of the SAHA, crystals having
different PSDs and for different encapsulation conditions.

The optirmum dissolution model parameters were found wﬁich could satisfactorily describe
dissolution of all batches having different PSDs. The parameters were used for prediction of
d:ssolunon of both the SAHA crystals before and after encapsulation. The 0ptlmum brcakage rate

exponent was found and could be used in the breakage model for all batches.

The optimum breakage rate constant for each batch and each encapsulation 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 batches as iliustrated in Figure 11. |

Prediction procedure

After the breakage and d:ssolutxon model development and the model parameter . N
optimization, the combined breakage and dissolution model could be used for prediction of the
dissolution profiles for new SAHA batches and for the optimization of the encapsulauon
conditions. The only mfonnanon needed is the PSD of the new batch.

The prediction procedure can be summarized as follows. First, the PSD of a new batch
before encapsulation was measured and capsule densify 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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- Chromatography (Agilent 1100 series, Agilent Technologies Inc., Wilmington, DE). The
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10N By ed| using a wefght sort to the

CrARRRLAREd Sdagmei ght 1int range. Table 11 summarizes the

. i 3.
NFeaCERri ator |4%0tings. 1p3%dble 11 Sunmary of

solat-eor—Pperati-enal—pettings—] Dosi ng Di sc
Moaghksidm] 2. Stearate | Tanpi ng Ping/ Station 8 or 12 Tanping Pin

. %{Bﬁ Palsiys Red| Ppgpat ed or jghgoni um pitride coated
g: acu%rﬁg&%s Entapsul at or Speed 150-2[f0 ca s/ mn or
| Phan. 000 _ca-s.

e i psul e Conposition
Hai® Gelalini Clapsteefl i n Tabl e 12. The cappul es are wei ght -

Size 3" Conisnap,

P 1 49.00 {vA
White  Opaque/White -
Opaque® .
Total** : 150.0 100.00

#The market capsule ink formulation is Colorcon S-1-17762. TSE-free gelatin capsules.
%% Total weights do not include the hard gelatin capsule shells.

EXAMPLE 14

Measurement of Dissolution Rate of SAHA Capsules 7
The dissolution rate of SAHA from bard gelatin capsules was evaluated using a2 USP

" Dissolution Apparatus II (VX 7600, Varian Inc., Cary, NC). Bach capsule was placed into a
10

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

900 mL of 2. 0% Tween (TCI Amenca, Portland, Oregon) at a temperature of 37:0. 5°C. The

paddles were rotated at IOQ pm aed samples were pulled at specified time intervals via an
autosampler (VK 8000, Varian Inc.; Cary, NC) equipped with 35 pm full flow filters (Varian Inc.,

Cary, NC).
Subsequentiy, samples were assayed for SAHA by H"igh Performance Liquid

chromatographic analysis was conducted using a Phenomenex Luna C8 (2)(100 x 4.6 mm) 5 pm
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sorted using an acceptance |imt for capsul e weight
variation of 10%the target capsule weight. 15 The
capsul e weight variation in a typical batch is 4% of
the target capsule weight. 47 WO 2006/ 12731

WEGHA(ED6/ 018737 Table 12: SAHA Capsul e cg’ﬁ%“ssﬁ‘%“fs’é’ﬁ‘m
I ngredient Unit Weight (ng) Weight (01b)

l O e,
B Sl NPt oS o

,_Fxsmmdad@mtlg@wmebmmfyé%am ine Cellulose (Avicel PH—

LSM déél ?eﬁ'ts & sull Qﬁeil aﬁ\P moikitre sked littikRiéd 05 Ga ﬂﬁ@lduﬁﬁﬁte of the
odl um

Eu St rate
SA](Wé@’é‘ﬂ%?“@“‘@r H%)"cwe P@l@?ﬂ@l#%b““%‘mgﬁ‘ H‘be %%
diss@h@;ﬂa@ Capsul e, Size "3" Conisnap, 49.00 N/A Wiite

P i S o A Hompt Bt 400G R e
13, Tﬁﬁdfﬂl@ﬁz 5y aheadisoludapste pedile of SAHPOTreh thaeslogencecadlafent
OGSk]b'}jgg%r 1 rlrste i ?st&?ﬁ %F%l'el t '"['Ple ?@ J:s%f §HﬁA|i§>m @nw&gbﬂt&es

ution te of SARA Capsul es The
were calabitedivisiogicapsnied b PSS AUAAPYIAnte P BICRE ati n capsul es

was eval uated using a USP D ssolution Apparatus |1

(VK 7000, Varian Inc r . h capsul e was
placed into a 1@“’?’%9‘%@?“‘%‘%@9‘@9’? '@“Eab

ACCessorres|L. - .and .d eregd to
vessel s con VFFF%?Q%}Q% Ei‘gfﬂsgg)ga ek i Cl § Aneri ca,
CRpukLank mps)at _a tenperature of 370 5C | ¥hEactor

o 10 15 (20 |30 |45 {60
00 1585 689 |75.0 [829 |894 [93.1
C04-0306-001 1582
0.0 6_.5 5.2 4.4 3.0 18 L1
00 [633 |727 |785 |857 lo19 1954 | .
F-613-001 — 49.7
0.0 2.8 2.3 14‘5 1.1 1.3 1.0
00 !55.1 |646 |705 |787 [855 |89.7 '
6001.001 = 76.2
0.0 3.2 3.0 26 - |23 28 2.8
' 0.0 1439 1529 1590 |62.7 (761 }817 .
6001.002 : : 55.3
) 0.0 8.7 . 7.1 64 48 3.6 3.1
00 1460 1544 1601 {685 1769 1818 |
6001.003 et 58.7
0.0 3.1 27 2.8 3.0 - 30 34
06 1512 (600 661 |745 |85 879 .
6001.004 , - : 9.7
. 180 2.3 2.3 .1 1re 23 2.4 21
00 |535 |61.0 |665 |73.1 |793 [836 |
6001.005 A \ _ —1 803
| [1Xu) 2.5 1.5 1.8 . 2.5 30 : 27
- 06 392 (494 |558 |61.0 |688 |73.9
6001.006 ' - ‘ 439
o0 . _ 04 ‘6.3 8.7 .| 3.3 4.1 142 ’ .
0683_004A001 00 |527 leL7 |67.7 |755 {826 |87.0 |Referencelot
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15

20

L at-g—The—agtbEoltii-on

“Figore 6.

paddl es were rotated at 100 rpm and sanples were
pul l ed at specified tine intervals via an autosanpler
(VK 8000, Varian Inc., Cary, NC) equi pped vvith 35 m
full flowfilters (Varlanlnc Cary,

WEHHEE BNt |y, sanpl es were assayed for SARAP‘BVUW”T&W”
Performance Liquid Chronatography (Agilent 1100
series. AShhh: Tigco] KAl fisak Bfosss Wridsonaioen, DE)

The chr onBLGUr aphLG ANAL VSIS was_conducted using a
Phenomenex iidascBabid) o 0l6ves T ithuls M 48 VO
Cﬁﬁﬂéb&%ﬁﬁlg-é%e - 7 Tpart % SL7C A Kpster a
mobile phask0of 0 nrr?ﬂ/ﬂ ) £ 1LV baept--e—aei-t—

(Reagent G hge, |4 shese), land d70et bosiohsmavkl ength

0@h_WI20HmMm EXTiplents, cagsulejshelk  and S
..Aho.\aed_L.i.L.t.J.%‘lﬁP ottt tpﬁa 231 ui-Eon gégc
SARA capsul oon} saxt s). 6iowesrar | 7556 Babt &'l@ i[l%ferenceLot
03 SA04ARANt | off of BARA i nf I Uenced éhe 5. dib gﬁ u

L"I'aL pTUIIE‘S--U%_-S ormtne

capsul e contents are illustrated in Tables 13 14 and
Figure 5. The dissol ut iEAMBERISrof il e of SARA from

the ref er enceyGARSHLE ot OisolBOROSBAAM;APE i | | ustrat ed
in Figure 1. Wﬁﬁ—'ﬁ—arlouﬂi o uging 3
capFhgid smw@fl%méo%%%#gw LS &tzfﬁé“(ffs" \ej g

[d o)

fL 12

USPBRRBH APRanRAII (VKE7008, ek he, Cakl) NIpbheout 300 mg of SAHA was

delipard R Ve SR ing Sty b e GE1 ARYIE i Begb e
temferdb® of FA0FAL tThe paddld weB 0@at@ D 1000pm3nd sagples wgm pyllgint |

spegibiscipnefrvals tha o fucpentpler (K0, Fitich Tk, hoys RGP eclpd with 35
pmwﬂowmte@(vma@@ Lagy, §Cr. 8 6001.002 0.0 59.0 67.7 76.1

ereldss o e da uid O
ubgeg; %ﬂ%%mﬂplé'v? SeZal?Ga@edf‘f A5 Q18 vPHiEh P ﬁ&ﬂﬁn Q3

Ch@m@om@y@alesfdéﬁo wees 6%“5“&“&“%"@‘36‘7”669‘? §’§7 5ﬁ’§
chrSiatdgrapBicAnadysk whs SondiudledAisidg 2 Phengmeénex Luna C& (2) (100 x 4.6 mm) 5 pm

particle size columm, a mobile phase of 1:1 methanol/0.1% trifluroacetic acid (Reagent Grade,
Fisher), and a detection wavelength of 242 nm.
The dissolution rate profiles of the SAHA API batches are jilustrated in Table 15 and

Table 15: Dissolution Rate Profiles of SAHA API batches
T Averace SAHA % Dissolved at Time, minutes
APILot# AVEIRES - : _ -
- 0 110 15 |20 30 45 ,
oo |00 1382 " lago |s73 |eo3 |sos  |817
1136-1.136.‘00 0.0 . 1.7 2.4 2.7 2.8 36 126
0.0 31.1 39.7 [47.1 58.3 701, |783
1 1376-C-RO02 S : _ ,
o o0 5.2 4.5 3.1 3. 27 129
0.0 268 . | 348 415 513 61.8 698
1008D 0.0 2.6 3.1 2.6 2.2 | 24 2
' 0.0 178 461 (521 (619  |7L8 79.3
10070 0.0 23 ls2 126 . l24 124 20,
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6001.005 0.0 53.5 61.0 66.5 73.1 79.3 83.6 80.3 0.0
2.51.51.8 2.5 3.0 2.7 6001.006 0.0 39.2 49.4 55.8
61.0 68.8 73.9 43.9 0:00.46.3 8.7 3.3 4.1 4.2 0683

004A001 0.0 52.7 61.7 67.7 75.5 82.6 .87.0
VORI 20051 127319 PCT/ 82006/ 018737 TAGIESIABO1STS

Di ssolution Rate Profile of 0683 _DFOO07AO0O Avera -SAHA
% Di ssol ved at Tine, nm auhespiEAcFact or Capsul e

Density 0 10 1520 i30 ‘4‘% 60 'og‘“ss 007AD01 0.0 47 56 62
70 78 82 61.9 We 3

068 Paticld é@é)ﬂlea@uranéi& of thé bleitded BARATDysGis§ Bete BarMacentical

iR ALHE s Bedunch tnd idegnds e iy b«

Sydipsteroihsat diffractiontmalyzér GEBDOHEL1046, s&wﬁlleﬁéﬁ,&e@nany) equipped

%@,Jleﬁat ed using a USP Dissol ution
ﬁp%@‘l ?{h(%@?lg Varian |nc. About,
100 ApgrosimagiyA0 wasf seagleiwag pappaiiyd %’é%‘%‘l"gheélﬁ‘ﬂ%‘?“ﬂ plpgpized
thr%% aThseeard ufg V&R Bir pridshre ARG hﬁ@eoﬂa%dtdsﬁ@dfoc@l@gmnéns of

t f 370.5C. The t
afior lfaemﬁ&é%‘a%%ﬁ‘évsgmmgm Sl e ey B fr v
utilifdd & deadifroMicaheatmglel tmpbmem(; 14§iGO MO resilianti panticle sies |

d“%’ﬁ NC) equipped with 357710 /tmfull fl owfilters
?"5h Inc, Cary, NC). Subsequently,. sanples

ass e parficky sx@mbbgonmf thia SARBIAf copawlervoRienty %ﬂﬂﬂsmwd in Table 16 and
F@J .ﬁ ”ﬂfe%%él@ frYe &ﬁ%ﬂ'ﬂ&{“f ﬂ%ﬁﬁﬁ lﬁﬁﬂzes%@bll 16 Bicapsulation are

es I nc
mieR TS ApHIOG S 50 BRI e RIS S8 A gaRes repared
usinb & BRIYE BEXPTI2H8 @0@811&-&)11‘3&)1&@ 283 G0% LaTE clystgsare(ifistrated i@ Table

P AW RN Y TR

blehas &utdt-ﬁiiﬂewamﬂh:gmgmdme d@raterhin Tble 1QiastBiiue 129 (The particle size

f.il .
i F3oflfob SR P ARt i P
cridtabfard isstoted BAMpe APmdFigueehids Thewesticle samistiptynod byt H§67001

S%%A gzlpgqges é;@g%'é& \?s?ng 36%'\4‘6@-&&1(39 aﬂtp‘l la%éc@&alér&e fifdstratdd Gn i‘able 21

1136- 00- 001
and Figure 14.

Table 16: Particle Size Distribution of SAHA Capsule Content

% Voluroe
Pf-xrticle Capsule Lot # - —
Stze | CM- 1F- | leoor |eoor leoor |eoor |eco1 |DEC |
{ ) 1 0306- 613§ 00y | oo 003 (004 |oos 006 |o04A |
oo | o001 oot
9 1580 |6860|8426 |9278 |7468 |8.043 |1136 [5039 |9.193
11 1742|2068 [2075 2006 | 1776|1933 |2516 |1421 |2.140
13 1844 {2214 (2104 |2060 [1783 [1.933 [2440 {1479 |2.130
15 1926 2332 {2123 {2021 1785 |1926 |2361 |1526 {2113
18 3.004 |3636 3180 12955 |2669 |2866 |3399 2351 13.125
22 4110 14934 14180 |3703 13518 |3748 |4282 |3.193 |4.060
26 |4.126 |4884 |4061 3623 13443 3636 | 4009 |3.204 |3918
31 so82 |5802 14853 la2ss {4166 (4362 |4647 |3957 |4.670
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Table 16: Particle Size Distribution of SAHA Capsul e

Cont ent

% Vol une Particle Capsul e Lot

# 0683 Size

C04- F- 6001 6001 6001 6001 6001 6001 DFC (pm 0306-

. 613.

, 001 .002 .003 .004 .005 .006. 004A 001 001 001

WO 280689715, 860 8.426 9. 278 7.468 8.043 11. 36 PETH§H06/018737
9.193 11 1.742 2.068 2.075 2.096. 1.776 1.933 2.516

1.421 2.1 AHR APPBatdhe? 83 1. 933
2.440 1. 4?0"1"2 E%L‘&él‘ézezmé%g“&“%% 2% D021 1. 795
1.926 2.BBlhma26. 2.113 18 3.004 3.636 3.180 2.955.
2.669 2. 3%6—3—399 35T 3125 22 4. 110 4. 934 4. 180

Partigle gy 3. pABIIDIH A8 4 282 3 193-4.060-—26—4-426 4@04
(- 061 3. pR3631764®- 3. p36 4. 009 3. 3.918 31 5 082
'5.892 4. B53 4.288 4. NBA6-ERES2 4 ég‘ff‘%. 957 4 %19"3’ 1 WO
2006/-4-27B3+ PCH-S2OP61 61873737 5858 6,53 o 428
9 4.786 4.V5174.928 5 B 4 00 51248 43 549
11 4.969 4. 404, 4.442 457g4sh. 587 4. 37054, 833 1| 6Y 5892
8 tA445 P29 4 67T 4. %%54 880 4. 9@ 4.753 5 (;é%p 60
13 7 444 7 48256, 501 5 88% 6. 9566457593561 62430
15 75 9.194}85854 7.950| 04220 7. 54 0744623 7 22RO 777
g 7-903 9 n§1188 6. 59006, 220 5. 67 g 977 6. Ollgas. 623
6--290—6- 10555824994 4§76 . 4. 474 4. 334. 747
22 4. 376 5. 05}7& 873 1b89% 5244, 49884 920 4 EE8 4 g46-
g 4 839 4.37335.233 4. D480 150 4. N0894. 092 4. 12,06 4, 205
4249447451 3,904 4 9&74 488 1810143. 872 3.P806g 3. 804
313 810 4 11624 022 3 454 440031910210 “%54. 82196
372.776 3. 02543.338 3.18852 605 3 |5h42 2 913 DEBS > 395
43 1- 930 2.449,3.238 3.6923. 418 2.60do 3. 840 2/833 300
1 NN 4 o o oon -
92949663176 3778 3. 215%2570 3/968 2.583
50 360 1 484268162 1_80] 183910 3. 549"% 925-—2-3253-930
602. 198 43Qgb. 172 0.876.60. 623 2 5BEI®. 951 2 “12391 _ogg
37623 T, 5T0 0. 76 576 1.3945. 100 2. 088¢1. 777
7531, 572 2.~§g’°1 273—6 _%’89614 S i A A "L S /251 351
901.210 1. (8841, 843 0. 1863 730 0326+ 048 0. 69224 693
109- 644 0. Q0. 602 0. 43420. 285 4.42 4.72_
125 1805 435 571 5.58
150 9.07 547 6.72 6.13
180 - 9.36 6.92 748 6.52
1210 7.73 7.14 6.88 5.78
250 7.96 9.27 8.24 6.63
1 300 6.82 10.42 8.86 .70
360 4.9 10.36 8.15 6.09

1430 3,24 8.97 7.90 5'.03
| 510 1.95 6.34 6.16 3.71
| 610 1.21 3.60 407 2.54
730 0.66 1140 148 1.26
870 0.24 0.23 0.11 045
1030 0.00 10.00 1 0.00 0.10

| 1230 0.00 0.00 0.00 0.00

1470 0.00 0.00 000 0.00
11750 0.00 [ 000 1000 0.0
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870 0.126 0.000 0.191 0.409 0.234 0.174 0.245 0.127

0.030 1030 0.000
0.064 0.000 1230
0. 000 0. 000 0.000
W0 2080231900 0. 000
0. 000 0. 000 0.000
PCT/ US2006/ 018737

Si ze API

1007D 001 9 1.77

0. 000 0.009 0.000 0.039 0.000 0.000
0. 000 0.000 0.000 0.000 0.000 0.000
1470 0.000 0.000 0.000 0.000 0.000
0.000 1750 0.000 0.000 O.PEBHYSEOGBF737
0. 000 0.000 52 WO 2006/127319

Table 17: Particle Size
Table 48:RattigleiStm Difritggaof AAFAR apeiis proparvbisings Blend of AR] 288 (30%
Lot # (pw}t_rg,gaﬁagdl@g 1% 1&g} 6- G RO- 02 1008D
.92 . 11 0.52 0.45 0.45

1.

‘—Opgl—éukLb55—Qw46—Qe44uO*9éu—45—9r59—9r4¥—6r44-6795——*

18 0.91 (o7%oldm66 1.48 22 1.27 0.99 0.88 2.03 26
PartBB: Slze0() @gﬁ;ﬂg@ 31 1.72 1.27 1.14 2.58 37 2.14
55 1. 4330543 222 T 5p T 49 2. 95 50 7. 6Bidbattl
1.83 3.2§0.780 4. oo 08160 2. 7p0-8 39 7408030 3.81 4.35
[865° 0n 13385 5 S amg “ughsaror o pad o5 ol 2
2536 _6.9212048 6, 52134210 7.17B4%. 14 6|8825 78 [259 7 96 |
6anzzns 22 Jq§63 3000, & 82 10| fig; 8.86 6529 360 459
qs o0 019 5709 Sl R 117
9 | 1.59 1.75 1.89 2.09 | 1.68
11 2.00 221 2.39 2,61 2.15
13 11.88 2.08 226 2.45 2.11
{155 2.22 2.48 2.68 2.88 2.64
18.5 2.51 - 2.83 3.06 3.25 3.21
215 2.39 2.72 2.92 3.09 3.25
[25 2.69 3.08 328 3.44 3.8
30 3.69 425 4.49 4,67 5.32
37.5 5.28 1607 6.35 6.53 745
45 4.99 5.68 5.88 15.97 6.63
1525 4.66 527 5,39 5.42 5.81
62.5 15.67 634 6.42 6.37 6.57
115 6.28 6.89 6.88 6.75 6.66
o0 6.63 706 |695 6.72 6.34
105 15.80 1602 5.81 5.53 5.02
1125 6.92 6.69 6.28 5.84 5.15
1150 7.31 6.52 5.87 5.29 4.7
180 6.83 5.51 14.69 4.09 398
- |es 5.43 3.85 3.13 2.67 319
255 3.53 2.04 1175 1.49 2.36
1305 1.95 0.71 0.95 0.81 161
365 0.78 012 0.20 0.13 0.34
- |435 0.06 0.00 0.06 0.06 0
515 0.00 0.00 0.00 0.00 0
1615 0.00 0.00 0.00 0.00 0
735 0.00 0.00 0.00 0.00 0
875 0.00 0.00 0.00 0.00 0
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510 1.95 6.34 6.16 3.71 610 1.21 3.60 4.07 2.54 730
0.66 1.40 1.48 1.26 870 0.24 0.23 0.11 0.45 1030
8. 88 8 88 8 00 0.10 1230 0.00 0.00 0.00 0.00 1470
00 0.00 17500000000000
VOIS0 peT/ US2006/ 018737 Tabl e 18: PartZwERssT
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0.75 0.79 0.82 0.76 0.69 0.82 0.80 | 0.68g/.{ 0.81 | 0.69g/ { 0.70g/
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9.850 | 11.86 | 11.95 | 9.352 | 4.525 | 7.402 | 7.028 | 4.052 | 7.268 | 5.281 5.442

2.103 | 2.486 | 2.488 | 1.953 | 1.080 | 1.673 ] 1.553 } 0.857 1.554 | 1.168 | 1.227

1.831 | 2.125 | 2.156 | 1.681 | 1.044 1563 | 1.429 | 0.763 | 1371 | 1.059 | 1.133

5
6
7 1.967 | 2306 1 2322 | 1.802 | 1.062 | 1.625 | 1491 | G.810 | 1447 | 1.106 1.180
3
9

_2.513 | 2.910 ) 2.942 2.303 | 1.519 | 2.245 | 2.052 ) 1.074 | 1.904 1.504 | 1.607

i1 2983 | 3.425 | 3471 | 2720 | 1.945 | 2,805 | 2.551 | 1.322 | 2.330 1.841 | 1.988

13 2.630 | 3.028 | 3.045 | 2406 | 1.859 | 2.615 | 2.377 | 1.222 2.155 | 1.681 | 1.828

16 2885 | 3.313 | 3.315 | 2.661 | 2.188 | 3.033 | 2.750 } 1417 | 2.500 1.877 | 2.054

19 2988 | 3.460 | 3.417 | 2.808 | 2.454 | 3.329 | 3.046 ; 1.594 | 2.780 1.994 | 2.186

22 | 2.616 | 3.073 | 2.971 | 2,509 | 2.304 3.060 | 2.821 | 1.533 | 2.630 1770 1.962

23 2,741 | 3.243 | 3.096 | 2.680 | 2.578 | 3.334 | 3.110 } 1.763 2.934 | 1.896 | 2.088

30 | 3540 | 4.203 | 3.939 | 3.537 | 3.530 | 4.420 | 4.190 | 2.502 | 4.029 | 2516 | 2.767

38 4831 | 5671 | 5274 | 4.901 | 5.186 | 6.150 | 5.940 | 3.823 | 5.735 | 3.600 | 3.939 |

45 | 4361 | 5.024 | 4671 | 4461 | 5.013 | 5.621 | 5.514 | 3.902 | 5413 { 3441 | 3.721

53 3.818 | 4.333 | 4.054-| 3.962 | 4.677 5.048 | 5.046 | 3.937 | 5.048 | 3.120 | 3.386

63 4.277 | 4.792 | 4.542 4.540 | 5.611 | 5.878 | 6.038 5271 | 6.204 | 3.520 _3.874

75 4358 | 4.813 | 4.653 | 4.798 | 6270 | 6315 | 6712 6.791 | 7.086 | 3467 | 3.940

o0 | 4504 { 4.781 { 4725 | 5.107 | 7.068 | 6.609 7.228 | 8509 { 7.751 | 3.361 | 4.042

105 4275 | 4.197 | 4274 | 4.894 | 6.870 | 5.817 | 6.407 | 8637 6.870 | 3.177 | 3.991

125 | 5623 | 4981 | 5.192 | 6329 | 8573 | 6482 | 7.132 | 10.88 | 7.535 | 4.599 } 5.738

150 6.677 | 5219 | 5.608 | 7.338 | 8.886 _3.935 | 6.480 11.11 | 6.661 | 6.735 { 7.874

180 6.733 | 4.637 5129 | 7.201 | 7.295 | 4.389 | 4.698 8.825 | 4.641 | 9.030 { 9.486

215 5.546 | 3.333 3,765 | 5.630 | 4.625 2.609 | 2.697 | 5339 | 2.535 | 10.29 9.470 |

235 3.640 | 1.829 | 2067 | 3.192 | 2.320 | 1.282 | 1.266 | 2.528 | 1.178 9.571 | 7.595
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i SAHA 100mg Lot # CO666001 |
Particle
Size Capsule, | Capsule, | Capsule, | Capsule, | Capsule, | Capsule, ; Capsule,
(um) | Capsule, | Drum Drum Dmum | Drum Drum Drum Drum
| Drum | 1B | 28, | 3a | 3B, | 4a | 4B, | SB
1A, cap4 | cap3 | capl cap4 capl capd ' cap4 | cap3
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19 278 | 280 | 254 | 254 | 266 | 248 | 254 | 269
22 | 269 | 271 | 240 | 248 | 250 | 244 | 250 | 26l
25 | 306 | 309 | 286 | 285 | 207 | 282 | 280 | 299
30 | 425 | 431 | 403 | 403 | 417 |.-401 | 408 | 419
38 613 | 622 | 58 | 592 | 608 | 588 | 595 | 607
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utton of Lot
capsul es prepared using 30% wet -

C0666001 SARA

mlled and 70% | ar

e
| 1GbiK 81 - FHaSicRosKe I uSARA L6161 SAPROEHBBS preparedusing p(%e wet-

e o M 2P 5 o
Drum Drum Drum :

Particle % Volume _

Size SAHA 100mg Lot # C0667001

(Bm) capsule | capsule | capsule | capsule | capsulle,' capsule | capsule capsple

yioca | nics | rics | racs | 1eca | 1sc3 | Lioc2 | Ls5C1

5 557 | 546 | 508 | 486 | 444 | 407 | 378 | 409
6 121 | 120 1.12 1.04 0.97 0.90 0.86 0.91
7 115 | 114 | 106 | 098 | 092 | 08 | 083 | 087
8 110 | 100 | 101 | o093 | og7 | 083 | 080 | 083
o | 157 | 1ss | 144 | 132 | 125 | 119 | 117 | 120
1 198 | 196 | 18 | 166 | 158 153 | 1s2 | 153
3 | 101 | 18 | 176 | 161 | 154 | 150 | 149 | 150
16 | 233 | 231 | 217 | 200 | 192 | 187 | 187 | 186
19 | 277 | 274 | 259 | 243 | 233 | 227 | 227 | 226
22 277 | 275 | 262 | 249 | 230 | 233 | 232 i 231

25 | 324 | 320 | 308 | 208 | 28 | 278 | 276 | 275
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15

Drum 1B, 2B, 3A, 3B, 4A, 4B, 5B, 1A ,ca ca P3 ca 1 ca4
capl cap4 ca ca p3 5 5.91 6.03 5.57 5.48 5.56 5.49
5.81 5.99 6 1.31 1.33 1.22 1.20 1.23 1.18 1.25 1.30
7 1.25 1.26 1.16 1.14 1.17 1.12 1.18 1.23 8 1.20 1.21
wQ 20001203199 1. 13 1.06 1.12 1.17 9 1.71 1.72 TCHESHAK018737
1.61 1.50 1.57 1.66 11 2.15 2.16 1.95 1.95 2.03 1.88

10O o aYe) 19 9. .092.-9 1. 04 A O -
TTIRPTTETUO TO 27U Z. U o4 L. o4 1TpPps 1./ 1. 63 [L. Yo
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3§ 80&754 2.6k 216G.44. 48 4Db412.60A PR268769 5.9 P. 497

5912442150 2. 6L .
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54. 1P 536 4. 186H. 22 5%285| 5592 6. (2. B855493 65487 | 5644

SFsh 8051 1L 6B E‘?{ﬁ%zoag%,%?w%,_sggg 8% 51755 8% 6.

g 12 IJ3JI0U I,

. i 3"5 Uo o Zl%
75. 2D 5.684 |5. 441 5]2954163] 6739 4 _301% 37é99 613 & Pl
9&;23@338 TPed- $4 £1392) 6382 E-I&3276. b2 30375 68.27 6. BT
90 T3 6. 9% 7. 19 /. !, .1 ] '
165 1h 6787 |5 681 61259, oy &0hg o1 had3 s L1 s
136. 30 %113 [7.260 7.1 17.8. 95 7850 |6.51P 6] 44828 71 §3®2 |6 83
150 2P 6983 10-6%, 18G5 3P 3845 S5.-pgk 6] 0775. 66 99405 78Y.

D T o.dUlO.'—I-ZO A ) 6.85 470 QgAi 0]
1955] 1430 1 845D 31 46434 2500 4 4L b75960d 6L 4 585
of3 89 §:3§5 1.2y 8. 222—;14 4218 3049 1.9 B65.60. 38 88B4|0.373

LY U. Za jU. oY .

o8 O s Tk o S 0 801004 B petolo
365 00 0625 |0. @63 0. 0.9, 65 0.680 10.®6B 0l 0®-66 mﬁm 7@9
365 09 Q0 10- 891 0100 8% 0P §:490 10 96 010®.19875 0290 |0.c6d
. u.ur_U.UU 000000 U.Ul.} U. Uu
435 0.00 0.00 0.67 005 | 000 0.00. 0.00 0.24
515 0.00 0.00 0.53 000 .| 000 000 | 000 0.00
615 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
735 0.00 000 | 000 0.00 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 Studies

This Phase I study conducted in advanced siage cancer patients assessed safety and
tolerability of orai vorinostat administered 400 mg g.d., single- and multiple-dose serum
pharmacokinetics (PK) of vorinostat, and the effect of a standard high-fat meal on single-dose
vorinostat PK. Patients received a single~dose of 400 mg vorinostat on Day 1 {fasted) and Day.5
(after a standard high-fat meal) with 48 hours of postdose PK sampling on both days. Paiients then
received 400 mg vorinostat once a day on Days 7 through 28 (22 days of dosing). On Day 28,
vorinostat was administered after a standard high-fat meal with PK sampling for 24 hrs postdose.
0£23 paﬁenté enrolied, 23 were evaluable for Day 1 PK, 20 for Day 5 PK, and 14 for Day 28 PK.
The apparent t,, of vorinostat was 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 minutes was observed before detectable levels of voﬁnoétat were observed in serum
.in'the fed state in most subjects, and Ty Was delayed. Pollowing multiple-dose administration of
vorinostat, serum concentration time profiles were similar to those of single-dose administration.
Trongh concentrations following multiple-dose administration were generally below the limit of
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Table 21: Particle Size Distribution of Lot C0667001

SAHA capsul es prepared using 30% wet- mlled and 70%

| arge crystals Particle % Vol unme Size SARA 100ng Lot #

C0667001 (m capsul e capsul e capsul e capsul e _capsul e
WQ W% apsul e capsul e L10C4 L1C4 L1C3 1, 56'1‘/%5@36/018737

L5C3 L10C2 L5CL 5 5.57 5.46 5.08 4.86 4.44 4.07 3.78

quan%\ﬁgaglml @Jf%:his]to ésx%&lé %mﬂ' &e %h 8:4&5%1-%1&3&119& g‘g I8 @angluagn sl%rt—term
admipisgatiqy of goripog t@assﬂtwﬁoad@ans@ ca@f»‘ﬂ!twwe&ﬁr@@ W_F A%Gfite%z

Vonl‘loét)a% e)&ubltgd a4 shbt L se%@n c&l@enlm@d% tineIeorilestHbt Ve GimtlabiZtweebdngle-
13 1.91 50 .1.49 1.50

: dosefed @ﬂ@gleﬂow@lnwwo@df sb@Gli %Waﬁ?%éafe 3*1 aggorptipg wWher,
5 admﬁusﬁéte@w@a&giﬂf’at&eﬂs 2.27 2.27 2.26 22 2.77 2.75 2.62
2.49 2.39 2.33 2.32 2.31 25 3.24 3.20 3.08 2.98 2. 86

rad s ey A R S i

6.44 6.44 6.21 6.07 5.99 5.97 45 6.35 6.16 6. 07
6.16 5.97 5.86 5.76 5.77 53 5.86 5.67 5.62 5.77 5.62

pq—Innr\—lnr‘—u— A Qo =6
5_':/' 5ty 3544 —O3~6—"F96715—"70636—886826769

6,68 75 7.68 7.41 7.41 7.79 Mulfple7. 69 7.58 7.51 90
Bod3 7 665k Bofe 1 Birlodhsd. 281)%se%2 8.07 GNIRE 6.72 6.Varkue

6. 03 7. 02 7.31 7.36 /.37 7.16 5 =7 17 7.00 7.18 7. §2
Bietg g. 29 dfasigdg o5 0- 6: 29F 324 6.42 ©.87 7.58-
7N79 7.96 7.%¥- 180 4200 4.57 41464 5.07 5-61 5.96 6. 19

215 2. 2. 77 25464 3.05 3,24 3.61 3387 3. 73 <H01°
AUC%T’@?I]{471}§151 48 1.72 1. - 2.09 305 0.32

®yogey 0. 88 H3H688p). 6é361“§é4)0 7(609-1%@6) 365 0700 0.51 O.
AUCmth]Imﬁr*OO 0382 0.22 (B0 435 6460 0.0020};623%0. 09.19H0.010"

c; A% 0.00 0.,39 1.02 113 0.91% 04518
T maes B 1.50 400 421 ~ <0.001%; 0.869%*
ty, hr' 1.74 1.44 134 - 0.036°
£ 4 0.0021 0. 0{}30 0.0037 ' - —
fe =Fraction of dose excreted unchanged in urine.
*Once daily for 22 days.
TGeometric mean ratio.
*Geometric mean.
- ¥Single dose fed/single dose fasted.

ﬂAccumulauon ratio: AUCM4 1w Multiple dose fed/AUCo 241 smgle dose fed.
ILinearity ratio: AUCa.m,r multiple dose fed/AUC,, single dose fed.
“Median.
*¥Multiple dose fed/single dose fed.

* . WHarmonic mwean. -

# Arithmetic mean (single dose fasted n = 22, single dose fed n = 21, multiple dose fed n = 12,

10 - While this invention has been particularly shown and described with references to
embodiments thereof, it will be understood by 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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1.

12.
13.

14.
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vorisnost at administered 400 rag g.d., single- and

i pl e-dose serum pharmacoki netics (PK) of
vorinostat, and the effect of a standard high-fat neal

on singl e-dose  voringst at S cei
SHorgh U Bo Baese. A 300 LF I S: APEOR CHIgee eileg e By of
E@%oﬁgy, ¢@f Hellman, S] Roseisterk, §iiAghund BeVitedl T. o B4 4 8. Bdumncom
inas)i K sanpling on both days. Patients then
400" nmg vori-nost-at once a day on Days 7
through 28 (22 days of dosing). On Day 28, 10 -
VIBEIRAS TAR ., WasnieklSi Bi, ahd Celtinsa Bt (19805 Pmae d¥atld Abidg Beif HSA 77:
3{5 %Joth PK sanmpling for. 24 hrs postdose. O 23
g% ént's enrolled, 23 were evaluable for Day 1 PK, 20
for Day 5 PK, and 14 for Day 28 PK. The apparent t of

. .V@E;.A,QHQSIL Ahd PREmN T R..(1982hCHlberRat. 4pE5304-9829. associ at ed

th a small increase in the extent of absorption and
a rmdest decrease in the rate of absor?tl on of :
VErhivarosEd andiSaktanglliy An€. (1992) Gancir@es 2R Pt es was
observed before detectable | evels of vorinostat were
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| Frfndl, @ Sch&S WABIIBOT 1.TWZ 3LDSRE T U2 Fegc0 Mgt Fyead. Sci. (USA) 68:
ayankhfication, ‘which is consistent with the short
apparent termnal tA. In conclusion, short-term
adm nistration of vorinostat to patients with advanced
C'lia[iﬁle{ Mydsvyg emmlal M. \Brésdowt, Bl RifkindR. A.\od Meds B (1975) Proc.
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wherein the entire active ingredient has an in vitro dissolution profile with a similarity factor (f2)
of at least 50 to 100 compared to the reference dissolution proﬁle shown in Figure 1.

10. A single capsule comprising about 100 mg suberoylanilide hydroxamic acui ora
pharmaceutically acceptable salt or hydrate thereof as an active ingredient, wherein the entire
active mgredient has an in vitro dissolution profile with a similérity factor (f2) of at least 50 to 100

compared to the reference dissolution profile shown in Figure ‘1, wherein the active ingredient is

crystalfine suberoylanilide hydroxamic acid and charactetized by an X—ray diffraction pattern
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18. The pharmaceuucal composmon of claim 15, 16 or 17, wherein the active ingredient
is crystalline suberoylanilide hydroxamic acid and characterized by an X-ray diffraction pattern
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conpared to the reference dissolution profile shown in
Figure 1. 20 14. The single oral dosage unit form of
claim 12 or 13, wherein the active ingredient is
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22.  The method of claim 21, wherem the crystal]me active mgredlent of step (a) is
obtained in the presence of hydroxylamine.

23.  Aprocess of producing a pharmaceutical composition comprising
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(a) providing crystalline active ingredient to a

m xture of 40-99% et hanol and 60-1% water to forma

slurry; (b) heating the slurry to establish 2 30@6

undi ssol ved crystalline active ingredient; §§?
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vessel di Ssol ve substantially all of the
crystalline active ingredient; (c) cooling the
contents in step (b) in the first vessel to
supersaturate the solution. 30 (d) adding crystalline
active ingredient to the contents of step (c); (e)
aging the contents of step (d) at the sane tenperature
as step (c); (1) cooling the contents in step (e) to
obtain the recrystallized active ingredient 22. The
nmet hod of claim 21, wherein the crystalline.acti.ve
ingredient of step (a) is obtained in the presence of
hydr oxyl am ne. 35 23. A process of producing a

phar maceuti cal conposition conprising 65 WO

2006/ 127319 PC1/13S2006/ 018737 suberoyl anilide
hydroxami c acid as an active ingredient, wherein the
entire active ingredient has an in vitro dissolution
profile wth a simlarity factor (fl) of at |east 50
to 100 conpared to the reference dissolution profile
"shown in Figure 1, conprising the steps of: (a)
crystallizing at |least two batches of said active
ingredient; 5 (b) blending said at | east- two bat ches
of the crystalline active ingredient: and (c)
produci ng said pharnaceutlcal conp03|t|on fromthe

bl ended batches 66
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