ABT- 263 CAPSULE [0001] This application clains priority benefit of U S

provi sional application Serial No. 61/289,289 filed on Decenber 22, 2009,

t he entirwodbsd7erar e of which is incorporated herei n bycrafSesencesss

[ 0002] Cross-reference is made to the followng U S. applications containing

subject matter related to the present application: Serial No. 12/770, 122

titled "Lipid fornul ati on of apoptosis pronoter”, filed on April 29, 2010;

Serial No. 12/770,174 titled "Stabilized ljipid formrmulation of apoptosis

pronoter”, filed on April 29, 20&%?-29&6%@&% No. 12/770,299 titled

"Forrmul ati on for oral adm nistration of agogtosis pronmoter”, filed on Apri
0

29, 2010000 EL DTloE applcatiRyENTRORIIPODOETFHE DS dtievisiana mpplsrtioal SeriesNeo t he
apopt 03'6372%?@9%11 %f?%%@%m 5225600, R Sl U ALLA0 S GRkHAL ﬁﬁé&goqsﬁla f83in and
to met hods of use thereof for treating di seases characterized by

over expressfecencef anti-apoptotic Bcl-2 family proteins. Mre particularly

t he inve&&ion relates. to encapsul ated formul ati ons useful for aoral .
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Wi nberg (2000) Cell 100:57-70). Cancer cells nust overco a conti nual
bormbar drmpoptoly peahdtat’afilst oedpeid 29u2hl asSeDhANda /G0, 1 oh tcidge 8taddized dipicdn,

aberrant. cel.l.cycl e progression, harsh m croenvi ronnment s ul.d
cause napiaa T PoBog et auehn S A SR O SRR Ry Tk B ch
cancer cebisulSYAIRr BRORYAHISrakiSn BY aptipdstOptbable?n REd GNAbriPPRPROOYI C proteins
of the Bcl-2 famly. [0005] Conpounds that occupy the BH3 bi ndi ng groove of
Bcl-2 proteins have been descEbefor y Bruncko et al. (2007) J.
Med. Chem 50: 641-662. These con%ganggﬂ%gszﬂﬁhc ﬁded

N- (4- (4{0G08] - chTlor eréstntl invienpdre nglides 2oy themepdpyds) pproeroding nadenty YBT-263, to
benzoyl).-4- (((1R) - 3- (.di ne | ami no)- 1- (( phenyl sul f anyl t hyl ) propyl ) am no)
PSS AP ad D e RS E RS RisT IRl Tk G Ra< DR e

for mul a:characterized by overexpression of antChpodt@ROBLI-ABImi(y préibings Mblehpdtii@iarly
affinity (<1 nM to proteins of the‘%cl-z fam ly ('specifically Bcl-2,

Bcl- XL dadinBention) relatas terenicdpistigted faghelatigesnisetd ﬁ@mmﬁacaglaismnom rABTe263

| ung cancer, (.SCLC | hoi d mal i gnanci es, and potenti ates pro-apoptotic
effectst%ﬁsgéﬁ%%n%ﬁ%ﬁg?ﬁéggpeutic agents. ABT-737 and rel ated conpounds,

o oo Tee, P BBk HR AR 5 "Foe0v) vor e
recent | ygogaf ur ERRIonSEr 4RpidRls BARAMAR JrRandeeNahABAE fw&%é}ggmmmeqh

binding affinity to Bcl-2 famly proteins. These conpounds, and nethods to
make t hdf:5dr é))diGkcaseds inustoB:redmae ervonityppll bombmgdmeptiby icelitlirotrepkgs such

2007/ 00271 f Bruncko et al. (herein ythe '1 ublication"),

oot port Ph by BHES et pt ORS¢ el D ARy Rk RRod ot phasih
their f ofigideavitehntdtsthauGbulialabie fahmt edllst BdreéApoploti008}Hans the pRAWA,
identified as "Exanple 1" in the '135 publication, is N-(4-(4-42-

( 4- chl oregsRe Ry Whidh capceyi GeHls Byade apoptoyis inbre kp-Tegwationyof prEtaROPPHEE peateins at
1-yl)be gﬁ%ﬁz AR - 3-(rmorpholin-4-y1)- 1- ( (phenyl

sulfanyﬁgne hyl) prop yl)amino )-3 - ((trifluoronethyl) sulfonyl)
benzeneg0@FpnanCoepowidiethud seculsnaie) BI$3 ARG grooThi & B ptneinh&svea been
nol ecul ar meiggt of 974.6 g/nol and has the fornu| a; Cl 000Q9] Tse et

al . (20085cribstc & ReNPlE Y3 BrYnckeog g4hd(280 poleddsst deberu, p 86 heiogt o These
avai | abl n h QAL ianeaA( er nes; ol 3 -hay
enor ¢ odCERP U dake RAREd NI R R ST UL R 4
descr i béedniayl)tde(I'RIS6(dputthyleminiod -((pheeylsuliagyhasthibpropylatneido - ingwbernzend i n

10% di net hyl syl f oxi de (DVBO) i et hyl ene co PEG 400 or in 10%
et hanol SP%W}I&E s Wﬁ%&é%ﬁg%% ha[séléf%?%@“{ff(bi o?alvai lability (aos

expressed, for exanple, by AUC after oral adm nistration as a percentage of
AUC after intravenous admnistration) is not reported in the '135
publication, but can be concluded therefromto be substantially greater for
ABT- 263 than for ABT-737. However, further inprovenent in oral

bi oavail ability woul d be advantageous. Various solutions to the chall enge
of low oral bioavailability have been proposed in the art. For exanple,
U.S. Patent No. 5,645,856 to Lacy et all. proposes fornulating a hydrophobic
drug with (a) an oil, (b) a hydrophilic surfactant and (c) a lipophilic
surfactant that substantially reduces an inhibitory effect of the
hydrophilic surfactant on in vivo lipolysis of the oil, such lipolysis
being said to be a factor pronoting bioavailability of the drug. Among
numer ous cl asses of hydrophilic surfactants |listed are phospholipids such
as lecithins. [0011]U. S. Patent No. 6,267,985 to Chen & Patel is directed,
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conprising a conbination of surfactants said to enhance bi oabsorption of a
hydr ophili c therapeutic agent. Phospholi pids such as phosphati dyl choli ne
are agai wbistiedoenong exenpl ary surfactants. [0014] U. SPCPAtSeomn/0biFss
6,464,987 to Fanara et al. proposes a fluid pharmaceutical conposition
conprising an active substance, 3% to 55% by wei ght of phospholipid, 16%to
72% by wei ght of solvent, and 4%to 52% by wei ght of fatty acid.

Conposi tions conprising Phosal 50 PGIM (primarily npri sing

,Hin so ses together with
Phosal 53 MCTTm (prinmarily conprising S i | i ne and nmedi um chain
triglycerides), are specifically iexe i ed. Stch conpositions are said to
have the property of gelling Pn R in presence of an aqueous
phase and to allow controlled re¢ Qf of the active substance. [0015] U. S.
Patent No. 5,538,737 to Leonard ® al. proposes~a capsule containing a
water- in-oil enul sion wherein at er-soluble drug salt is dissolved in

t he wat er phase of the enul sionfand wherein the oil phase conprises an oi
and an enul sifying agent. AWDE?N ils mentioned are nedi um chain

triglycerides; anong enul sifyilng pgents nentioned are phospholipids such as
Tm whi ch contains phosphati dyl choli ne

is reportedly used according to various

5,536,729 to Waranis & Leonard

ng rapanycin, at a concentration of

phosphati dyl chol i ne. Phosal 5
and medium chain triglycerides,
exanpl es therein. [0016]U. S. Pat®e
proposes an oral formnulation gconp
about 0.1 to about 50 ng/m, arrier conprising a phospholipid
solution. It is stated therg t hat a preferred fornulati on can be nade
usi ng Phosal 50 PGTM as t®€ pRospholipid solution. An alternative
phOSphOgO(SM? SONBHLPTY MRk \Qﬂ}?%ilgﬁ a‘?ﬁﬁ%@@?%@fﬂg%ro[e%lﬁ heS. Bt Bt 1yNO.
5,559,121 t0o Harrison et al. proposes dan oral formulation conprising

r apany ci(specdicaly dohleBcl-Xt iand Bdl-vabolt exiliitst ongbeagent 100 vivy /aghinsti small-edl r i er

conprising N, N-di | acet amj de and a phospholipid sol ution, EX es, of
he rror ik Biiset SO EArh o dumpeo BN LBaR ey oTer HP R Ch SRRl g Rl 8o
PGTM  Anytigh tREMGtheMBeROSPAG! IABTL7$Phit telled®dthpinas and niRIRSH to HhkMsddim
[0018] U. S. Patent Application Publication No. 2007/0104780 of Lipari et al.
di scl osesmppuidsa agralisclased deul S dratent (deplicaten thvbtedtipng Noh 200W§0MAEcof ar
wei ght, 1%&#%@%29 counterions in the case of salts, not greater than about
750 g/ nmol, typically not greater than about 500 g/nol) having | ow water

sol ubi I i[0g07¢an Berd esdauilAt £dudiserasesios WF icompolinds BatbBécanideadifiad AHAn@QIEOUS
carrier conprising at | east_one phospholipid and a pharmaceutically

accept abindiasaftipmity ito Bely2 dyafy PrOFﬁ@S's%h‘EﬁFiC@H}POWH apq psthogs thmake S8k difs
phase, i Le. 3= gel g i r tquid
G aper sicoTO T e B E PGB oo AR 2P0 1B BAROSRR Aol

ol - 4- yl Y'pgleeny3 puNicati¢Z>)f innarporafedngt teydrpdverhekdinireas ¢rthretypamt @inrbet seeio Sione

Ki i nhi pi tor ABT- 869 i Si | 53 MCTT d other i di ent
o des (PRSP OF AU BT RRERH S 10 D11 i cal st Uty of ABT. 263 has. been
di scl osggodg) Y. Ene E’&hﬁmndéﬂféhhﬁg& horE Biid ¢atd g "Ngs p_@ﬂﬁ%{i%‘i%@@-%«z-

Krivoshik, which is incorporated by reference hereininits entire
wi t hout (&dhiosephonyl)-hatdimethybdsiyriobees-eprli-ghmethyl)piperahio- lpyletanoyl)-AvEmR)-on.

The for atipn.adm ni red is described therein 3s, a. powd or. or

ol ut on (B RGEA b s R TRt s8Ry A AhBR R L doeBE ¢ ne
di | uent $ehheiPRBhide! bOBrwAkEkhdRNh ABT2ES TRRRSAPHENd B3 IRbletihCRaight
triglyceride (Ncgéﬁllzo grans/ bottle" and "al cohol (ethanol), dehydrated,
USP/ EP/ PP9260 ghnelotnd hap ggdoimaulparti cul ar type of di sease for which inproved
t herapi es are needed is non- Hodgkin's |ynphonma (NHL). NHL is the sixth
nost preval ent type of new cancer in the U S. and occurs primarily in
patients 60-70 years of age. NHL is not a single disease but a famly of

rel ated di seases, which are classified on the basis of several
characteristics including clinical attributes and histol ogy. [0021] One

met hod of classification places different histological subtypes into two
maj or categories based on natural history of the disease, i.e., whether the
di sease is indolent or aggressive. In general, indolent subtypes grow
slowy and are generally incurable, whereas aggressive subtypes grow
rapidly and are potentially curable. Follicular |ynphomas are the npst
comon i ndol ent subtype, and diffuse |large-cell |ynphomas constitute the
nost comon aggressi ve subtype. The oncoprotein Bcl-2 was originally
described in non-Hodgkin's B-cell |ynphoma. [0022] Treatnment of follicular

| ynphoma typically consists of biologically-based or conbination
chenot herapy. Conbi nation therapy wi th rituxi mab, cycl ophospham de,




(ALL), is primarily a childhood di sease, once with essentially zero
survival but noww th up to 75% survival due to conbi nati on chenot herapi es
simlar twothoggoreenti oned above. New t herapi es are sti lPCTnsSedenstsss pr ovi de
further inprovenent in survival rates. [0029] Current chenot herapeutic
agents elicit their antitunor response by inducing apoptosis through a
vari ety of nechani snms. However, nmany tunors ultimtely becone resistant to
these agents. Bcl-2 and Bcl-XL have be shown to confer chenotherapy
resi stance in short-term survival assa?s invitro a d, nore recently, in
vivo. This suggests that if inproved tﬁébqples ai at suppressing the
function of Bcl-2 and Bcl- XL can be d susly _chenot her apy-resi st ance
coul d be successfully overcone. Sy E PNVENTI ON [ 0030] Hi t hert o,
Os ing useful for oral

ding for exanple a solution
nol / 30% PEG 400 / 60%
Tse et al| (2008), supra, or a 25 ng/m

MCTTm and etl@anol as disclosed in
égn Publ i cati on No. 2009/0149461 ("the '461

i ds, incl
of ABT-263 in 10% DMSO i n PEG or in 10%
Phosal 50 PGTM as adm ni ster e
sol ution of ABT-263 in Phosal
above-cited U. S. Patent Appl
publication"). [0031] A dlscreﬂz
advantages over a liquid int
the dosage formis easier to adi
conpliance, and a |onger storage & 1s possible. Additionally, if the
active ingredient or any exciQpi eHs an unpl easant taste, encapsul ation
of the fornulation avoids t pecorm ng an i ssue for the patient. It is
known to encapsulate liquid | ations, for exanple in gelatin capsules;
however, ABT-263 presentsClchal’l enges in thls regard. [0032]First, typical
uni t dosggo f tdonp 2 r bout
500 ngy Zr evenAﬁlg%Q% @&ggggg%%%%%ggﬁ%t a1d§fn%g&§% P%ﬁﬂg%hdgggggguguch
as the 2Baitaplariat IGdngti msmdw@iﬂmebgpanmemmq@umm o@t)i bavec agpooted animal

tly b t ed l e f 200 | d
5° 1 ar ge PhaicH CliS IS a5 A EIRE Rtk Bhos R oBane e OBt (BT ty
of ABT- 263 Was Msful RERIRAGHEH mal doy dﬁﬁ@tﬁ?ﬁ affoRiRAIDASOS ih [\,@mlehe bhabl no

nore concentrated sol ution show ng acceptabl e storage-sta ity has

h|thertdPEGeﬁoﬁeweﬂ@ﬁedhmyﬁ@39%9&3&#@/ Q@waghﬂ%3$“263 can be dlssolved in

phosphol r od such d Pho m
Phe sl o BRToRR MG B R Ry B0r LT S auilecd AVGT ugdittargiali

agent sugha q)eroehtfageodf AsI@dghed 1ntEé\}@ﬁ6@s| aaﬂﬁdumahleﬁ) \is $100St wddowenhdﬂglﬁsgent S
such as glrcerol are not cog§1t|ble W th nost capsul e she materi al s,

part i culPHPlsationy byt can balcendpdad) thepgfrepy tg by %%atﬁnta?élyerﬁaéerdfog@l%li e dupdon e
hel | h h t
3x?dat|oﬁQf%h?olﬁgﬁgﬁ%aﬂgﬁ?on Bﬁogﬁgﬁéﬂﬁﬁ%'%ﬁﬁﬁéﬁﬁﬂ’ gqg %ﬁ%ﬁm'gnﬁot

necessaﬂhﬁymas@eﬁmﬁwetheebﬂkmgéofkawbhquhdm@mﬂnmwamwememheﬁmoaﬂjheh@a&pared
ext enpor aneousl y, t for _a pr uf act ured dosage form such as a capsul e,
SorPaish Moo b g s

oxi dat i V& GEyPEEali o acEBteal- wrelmﬁﬁ fapgiatige 4 pydsop i i ¢
IS T mpord@ntyifP (hnGhUde @) @rl{ydi?(??hﬂ?é“suffﬁhtaad MP'(Q) Loripapnald QitRiafBha 63
for encapsul ation; but as shown herein many commonly used antioxidants are
|neffecmubﬂmﬁmﬂpmehenimiuﬁﬂaunpnﬂeﬁ(ﬁuhébx@ﬁpmhcmumEEMQﬁmzﬁonmuhmﬂynmef

[ 0035] It. ha ound that t chal | en rOV|d|n

bhar ol TbaEy 1BSHS PEE ek G e o tortpt BrElge e e By e B e Astontss
Can be Gﬁheﬁihs@[a@%s'o‘fﬁ &ophiflie shif¥@Mté Hﬂe&i%(ﬁhbgﬂl@hfiﬂ% Qiidh as[18GBG]s! N one
enbodi nent, the reseny i nventi on grOV| har maceuti cal capsul e

conprlsdﬂﬁud caEéhIBmSWeﬂk)héﬁﬁﬁQS ﬁ@aﬁ@@ma&e a@heﬁeWﬁKﬁﬁnlnﬁﬁ ahia.a o unt

not greater th er uid .sol ution of ABT-263 or
2 bhar nabgricede Catbe b el GRER oo b et SR B OGRS

equi val snifactangesid at i liicofis atydr@siic, aldutc) 40 thgapdutic fagdns ubpdbwtolfaidnyg

non- et hanolic carrier that conprises as pharnaceutically acceptable

exci pi ertPibilizgy ipthe| teighiceritfe thersperot tpﬂﬂa It ip yspegifigdethgtein Hat %‘I tgglycpEdng
agent for the at |east one phospholipid, selected fromthe group consisting
of glycols, glycolides, glycerides and m xtures thereof, (c) at |east one
non- phosphol i pid surfactant, and (d) at3 | east one sul fur-containing
antioxidant in an anmount effective to reduce oxidative degradation of

ABT- 263 upon storage. [0037]In a nore particul ar enbodi nent, the ABT-263 is
present in the capsule in free- base as opposed to salt form [0038]In

anot her nore particul ar enbodi nent, the sul fur-containing antioxidant is
poorly lipid-soluble; thus, as a result of introduction of the anti oxi dant
as_an aqueous stock solutlon t he encapsulated I|qU|d solutlon accordlng to

T ] . -~ . . e

sage form such as a capsul e has
he dose of drug is precisely pre-netered,
er, enabling enhanced patient

nlst




about 150 ng phosphati dyl chol i ne, about 75 ng nmedi umchain triglycerides,
about 90 ng nedi um chai n nono- and di gl ycerides, about 90 ng pol ysorbate 80
sur f act anwp 20t100719120. 25 ng sodi um or pot assi um et abi sul Prrais2@aboatss®. 025 ny
EDTA (ethylene diam ne tetraacetic acid, a chelating agent) or salt

thereof, and about 2.5 ng water. [0041]1n another enbodiment, the present

i nvention prOV|des a process for preparing the capsule as descri bed above,

conpri sin dl$€O|Vln aEﬁAPI activetghar ceut | cal dlent t hat

consi st é@eﬁ%‘t R R BIEARF 1B @AOPRts PEAVIdipg & clegf a‘ﬂ‘t’?o t ’ISBf‘éélP t¥fgn the
phospholchRipdsiang iSRRI it b dq@a0 kolhBoP LAY dRfifled EHSBHGR! %I‘n@ﬁ%’ e;@t@ﬁgl%‘ ng

t he non-phospholipid surfactant with the solubilizing agent or Tipid

sol ut i ongpadits dists\f mgermplerygogretigntsi mieatiaois uirde of liglfycery cloapty hitateppsate’| oxd dant
in water .t.0 an .aguepus s .0ck, sol ut adm xi t he agueous stock
so ut 1 ol BpeRER B RRuR SRR R R RE SpP R Mhon R BB on ' or
encapsul[géi2gn, Byl PaREANSU6,a51,380 tdRattll &WiHén SnkdbhOBishdVaftagaPSUresehbebt -
[0042] I n yet anot her embodi nent, the present invention provides a nethod
for tredtighierridediiseusk CORPPsIEPES. i anddpiopossp opkeswise sysiansempeitiantdfhet are

|1
ooy eSO sP AL AMAO LA Bl O YR BUELI i GaIReh Sl o7 2!
anount QOOHHH'263;ﬁﬁ&muNat6dOQS63uﬁaﬂﬂu&Qﬂﬁﬁtﬁ@@ﬁésﬁﬁ@nb&mauﬂcoEmampbﬁS of

such a di sease include nmany neopl astic di seases including cancers.

speci f i COMPIGELr RCPPRINA PR Q§f susiaR@ERY $3thito cahase ‘tlp&spélﬂloac%fo?dtwlthéh‘t he
pr esent n i I r

e L S R L R S R A SR
chron|cekmnphqcytﬁmmheukenla (CLL). Yet another specific illustrative type

of canc e tr rdi to the present thod is acute
yronood T e ot Bety 5 St B0 Ra & Getrahert i oAb AOBHSF

yet anotcbﬁt@oﬁﬂpp@bﬁgﬁtmg taﬂ%c@tees%ﬁ)@tanw\g%ltd 95 RIyOW ki gﬁtsotepﬁa%mgn& A6% to

mai nt ai ni ng 1 n | oodst r eam of hunan cancer pati en f or exarrp e a patl ent
havi ng M8 Hong«ghhbﬁscllwmmmdadr% @Lﬁ2%rbyAm_1ghtapftfhtey a@éuﬂomloslyloeﬁ fagprisieg

pl asma nc wn_ of ABT-263. and/or .0 nore et abol ites thereof
Corpr 1 siageam fo ot o s sores Dauren BfeRba M SIRLPTEY shlehn it
conpri sicagsABbe®68 Wil MHosdles3 asiCies c(griediliec@hplisidg phoshsagacksmenindf
about 50 to about 1000 ng ABT-263 per day, at an average dosage interval of
about 3 Meskigs chyn apgiecridedagis. spf@ﬁ@t&lljméé@phﬁﬁb Perhtompapigioas pretspidde hatthe
capsul e e he o] S e bed
above, &€ BHRYTOELARD s HRRALUEL RrlEad T8 REDIIRURE pBRO U (B AHEN
substankbﬂﬁMkﬁbbbaauﬁwaiamWe&hmmake [ 0045] Addi ti onal enbodlnents of the

inventiogb i.ncl udi ng nore gartlcular aspects of those provided above, wll

be found or Unil- IFRtegeNay-aéht 3§ 1odrRonpider! ge tPAPRASE %@évt%pméﬁn%wa’wr-
foll ows I

phase dﬂ%é)??r%ﬁ g?%@% V@Er% ase wgﬁgggg&@é%g??}@%%ﬁ ﬁllgpl s(glrgt ens
as descrantadereain E»camblblmse conmpigses hadﬂ&nﬂmtanmﬂmf;ﬁng hgendi Agtomgtmlepmmendzds an

e o i me By et s St aSRTR SRS Misrtsenis rheayagdare Fusonah Bith sty emrs

as descry beeksphhtid1HBphe. @ho&@@3§h§ﬂﬁﬂxﬂﬁéﬁb&ﬂmﬁiﬁ&ﬂ@hﬁk@ﬂ%@ﬁhé@&fﬁ@&ﬂhﬁ an
area of optimzed fornul ation conposition. [0048 f is a graph of

ABT- 263Ch@amHQWaswﬁ&GSﬁﬁ@ﬁt@&ﬂﬁ@hmroKhm%wn@madm@ﬁmHﬂwﬂhﬂﬁﬁlto human cancer

Ip?;: gntsi?@“ on p?rgﬁtf%tkl%n as d Cl’lgfa tntltse I \é??r]%t[r %g%b n}f)) IZSS %%TI ON

[ 0049] ThemprisiagNtapiiyant hoB qhediteesn aofl atﬂiut @ f itd | ®ucapsubenlf of nutatieon of
ABT- 263 or a salt thereof that is suitable for oral adm nistration. The
terns " GPEPTiHAEianphosphalipidhsolyfen. §rigstaechtheren shaé pareferad dpinylatiqay cangbe
adm ni s i v PEr 1 QS S, rad ein
the compuir, Rt PuBid R Peini P’ 18 ptidpfopiq sBRLioh ™ ARCTIeRRME FHLSFhpRL,
SUItableohmbmﬂEnﬁﬁmmﬁ$@thl5@BhEF”©Otable l'i quid. Cral adm nistration" is

di stingujshed herein fromintraor adm ni stration, e.g., subling

buccal AN st Pt i BHeRsr Npopﬁt,%%,lﬁdﬁ? TR Grils GromEFagp apral fg%@%ﬂ%ch
as periodontal tissues, that does not involve i medi ate swall owi ng of the
conposi tion. [0050]"ABT-263" herein reflers to the conmpound
N-(4-(4-((2-(4-chl orophenyl)-5, 5- dinethyl-l-cyclohex-l-en-

1-yl) et hyl) pi perazin-1-y1l)benzo y1)-4- (41R)-3-(norpholin-4-yl1l)- 1-
((phenyl sul fanyl ) nmet hyl ) propyl )am no)-3-((trifl uoronethyl)sul fonyl)benzenes
ul fonam de. In its parent-conpound form ABT-263 has the fornul a:



Cl [0051] In sone enbodi nents, ABT-263 is present in the fornmulation in
its parent-conpound form The term"free base"” is used for conveni ence
her ei n t owoebaro7d27t he parent conpound, whil e recogni zi rgTiUsSat10bEBSPar ent
conmpound is, strictly speaking, zwitterionic and thus does not always
behave as a true base. [0052] ABT-263 may formacid addition salts, basic
addition salts or zwitterions. Salts of conpounds of Fornmula I can be

prepared during isolation or foIIovvln rification of onpounds.. Acid
addi t i oﬁowpﬁ@garPBafF}‘Fd%»eatd%rcP%e&‘“P%frn f é‘§8‘c“i érc]: a%P“AI#)t()zl@é e th ZafPrEes d.

For exa%@ln%nsﬁ? N- Hﬂﬁéth‘ﬁh&garﬁlﬁg 81 Fhbsp h%ﬁ?iaa&ﬁuu@}l glm%lesbbfcﬁ{ebﬁﬂa?é e,
citrate, asparfate, benzoate, benzenesul fonate (besylate), bisulfate,
but yr at @refelaqxb hmroadlelentﬁamphﬁtowl foobtpegpartidgisied iTho sl H0oPEEY €, Af uitamaties

| ycerop ut ama t anoat e, hexanoat e,
%y)d/r ochl ?P‘ﬁtﬁaﬁléﬂlél?ﬁ 53’8hedr:]y?rll8fah)3§§€CTﬂggt obi onate, lactate, naleate,
mesi tyl q*mm}l f o0&, epatdie tAppIesonf ptrrﬁicemommhtzb(vt/ertﬂsebfo@ Nap&i eNhC AidcNREE,
oxal ate, panpate, pectinate, persulfate, phosphate, picrate, propionate,
succi natteat fapmplimolequi db’yan&ﬁ@nect rthesBinoag abeting emoleeylar Li‘(’)‘?lég etxglusling
ara-tol n 6
Composi tghety RaA Sodntt URCERIRANG J5R ouP s Fnch Suf 6 RE: o o
from r eabbuto S0Of g/ABT)- B&dngi olv twheerbidalsiionate, bec dsipanate, ashydm]xtncde ira
phosphate of cations such as lithium sodium potassium calcium and

magnesi dHPgaHiafly raewaeew&écweacowm HpTaspe MesPhalipieata PRMBrStisHEt abl e
nit roge%c@e{p%‘fe %Hblh mgoagéﬁq ut?&P%Qleﬁ erxe{r)%{H 2 a o@ls %ﬂé’éet {ORiP LS

wi th nore than one, xanpl e out 1.2 to about 2, to about 2
or aboutforin 8at moaigeling?, smunuailwnmm winspaiedt phaquieqdispeds@mt omeﬁBfﬁtlQGlS

0054] 11| tively | t , f
Eaxarrp} e fo%‘i? : ?%%\é(raocﬁcm 24‘ f%sa ; O]alﬁ'éf%Bﬁ%g’H% '{;‘gﬁﬁ emfﬁhi‘yg;hﬁ%@ ur%ér ts.
[ 0055] quheglsserém eyroARY 1263 tih}ﬁbiftglAme%@sadﬂtﬁrtl@Pﬁm fsgrmtanndF&ham N,

can be prepared by a variety of
pr ocesseegredlemtsemréaeéﬂrmemess that can be outlined as foI | ows.

1 of a0 ¢ BERE" ikl ATty el Bl B, APfS RS 7 oo Pe5ET e

entl re dt;mkasdnremtcam NB. 2G09/MEI9nPPbAKER othik r\@ﬁl@h@@ﬁﬂofp@ﬁ@éd\by fefeidhéaabl e
wei ght of ABT-263 free base is dissolved in ethyl acetate. A solution of

hydr ochihgiei imis antiigtewHane| adntigvione hammpl @nalisies PAOB aRgfOHITL PIAeBONYeEC0H) i s
dded t 6 t
ol aer S 3SuAIAGP R AL ER o AR o N SlP ol SRR onio Dbl P

of the mesaldHasergquBler? 635 biganl-l@ﬂ.ersmbted) Thel thoHilidnanfor someiaitea droidebofidd 45C
with stirring and seeds are added as a slurré in EtOH.  After about 6 hours,

the resdt Phgay éﬁrlgﬁctlenébarléagtyse%d&dmc%é2 wEAPRIte” andygigohghgthagol xed

at that {RMSEAUSEEPAP 5@6 hours. The slurry is filtered to recover a
crystal l1ne sof11 thr ch i an et hanol sol vate of ABT-263 bis-HCl1. Drying

of this [6@30]d uAdpartlmamutypeacrfddmasc dgemwhiht mpriovel dlgirdmed are hadedboubn8
days vyi ite desol d 3 bi.s-HCL crystals. .This materjal

ot abl S bR SRR e ATAT RS S e b T S Airkaf P CaPest HbtE eSont

i nventi QRd occyﬁﬁ% Bﬁﬁq&ﬁ%%%ﬁa@ OISOV 081288 NIPO R/ot hUsh e §RPSH Gt PTankile
present invention conprises ABT-263 free base or a pharnmaceutically

accept aloff ecktedt dis¢rseseofhich owe elearfieé onBhe2BBishps s¢iCtal dharastemisties priudinl ar
enbodi rreg fcilétrb g o§5§ rtogn conpri ses ABT-263 free base. [0058] As i ndicated
above, ABY Preg hade™ td be prepared by a process as described in
Exanpl e [0021f] t henabrverdciftedssifitaorppladdsGhfféent hiftohoab dibtipedfintohive mijecess
i s an anor phous, gl assy solid. A powder can be prepared fromthis product,
for exarspleaonss pasedLa- @ntgrnahalstogb@éyhardyﬁemy B prleéheﬁutbetdr&@ﬁset Bcihdplgifest
Such a ca f r

Tnvent | SAERovey o Rhef R RRn Rbard; BEER YR ol 5P RAcENY ik GR GRERLS
cryst al laggesdicy mtm;tpe@@Ton Gaifllyemdhas @oaatifAB curShleh Roﬂmtaallympleorﬁmm the

i ncl ude sol vates and soI vent-free crystalline forns. [0059] Spol vat es of
ABT- 263 TG FORMBRN dRIPIGY BIvEPS reada§1¥ S driggeal! byrpRemThost it /g BiStuct
can be any solid-state form of ABT-263 free base, including the anorphous
form prepared according to the ' 135 pulication. [0060] A measured amount of
ABT- 263 free base (as indicated, any solid-state formcan be used) is
suspended in any of a nunber of solvents or solvent m xtures, including
without limtation 2-propanol, 1-propanol, ethyl acetate/ethanol 1:3 v/v,
met hyl acetate/ hexanes 1:1 v/v, chloroform nethanol, 1, 4-dioxane/hexanes
1:2 v/v, toluene and benzene. The resulting suspension is agitated at

anbi ent terrperature V\/mIe protected fromlrght After a perrod of time

Y Y A" /AN o R 1 o



Peak Position ( 20) 6.21 6.72 9.66 10.92 11.34 12.17 14.28 16.40 16.95
17.81 18.03 18.47 19.32 20.10 21.87 [0062] Desol vation of nobst sol vates,

i ncl udi ngwo-2priaparel , 2- propanol, methanol, benzene, tolPUEMS2010/061588

di oxane/ hexanes, nethyl acetate/ hexanes and chl orof orm sol vates, provides a
solvent-free crystalline formof ABT-263 free base that is shown by PXRD to
be identical to the crystalline form produced by desol vati on of the ethyl
acet at e/ et hanol sol vate. ;006 Desol vat i on o;%_%ri di.ne and, ani sol e sol vates

provi deSORTER FBHESH e SURLYRESt al 1S ABCGPE NPT 268138y iESEhNat” S shown
by PXRDHdy.Re dBika1@APhILM the form produced by desol vation of the ethyl
acet at e/ et hanol solvate. The crystalline formderived from desol vati on of
the pyril0022 or Teainswit eofstiliatla Iynphesiag htied| yFoemsisty .of PXRDgselkbasedr ofFor m
Il ABT- 2c93bf ree base O2}rée | i st ibn N iabI ﬁlng AR R[r)t]g’gt t ﬁr n av'énsg %)eﬁks
subst ant a1 88 § Ut nEPBPHURA BE Ry ed’ o TIUGERE Pt yYEPPRERN T

ABT- 263 dok&@blas evintitie Paidt bedhBbhey (RTHOP) iABIutdRed; fuk&e Bagecomdiabliéh 2.
PXRD peak listing: solvent-free crystal polynmorph Formll ABT-263 free base
Peak Podharphwith pyximaly.gcyglophosphamidegyiporigtine3@d predpgrone (REVP3, Smelezageat
14.01 therapy with rituximab (targeting CD20, a phosphoprotein uniformly expressed on the surface
of B-cells) or fludarabine is also used. Addition of rituximab to chemotherapy regimens can
provide improved response rate and increased progression-free survival.

[0023] Radioimmunotherapy agents, high-dose chemotherapy and stem cell transplants
can be used to treat refractory or relapsed non-Hodgkin’s lymphoma. Currently, there is not
an approved treatment regimen that produces a cure, and current guidelines recommend that
patients be treated in the context of a clinical trial, even in a first-line setting.

[0024] First-line treatment of patients with aggressive large B-cell lymphoma typically
consists of rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone (R-CHOP),
or dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin and
rituximab (DA-EPOCH-R).

[0025] Most lymphomas respond initially to any one of these therapies, but tumors
typically recur and eventually become refractory. As the number of regimens patients receive
increases, the more chemotherapy-resistant the disease becomes. Average response to first-
line therapy is approximately 75%, 60% to second-line, 50% to third-line, and about 35-40%
to fourth-line therapy. Response rates approaching 20% with a single agent in a multiple
relapsed setting are considered positive and warrant further study.

[0026] Other neoplastic diseases for which improved therapies are needed include
leukemias such as chronic lymphocytic leukemia (like NHL, a B-cell lymphoma) and acute
lymphocyctic leukemia.

[0027] Chronic lymphoid leukemia (CLL) is the most common type of leukemia. CLL is
primarily a disease of adults, more than 75% of people newly diagnosed being over the age of
50, but in rare cases it is also found in children. Combination chemotherapies are the

prevalent treatment, for example fludarabine with cyclophosphamide and/or rituximab, or

more complex combinations such as CHOP or R-CHOP.

6



14.72 15.00 16.28 17.07 17.48 18.75 19.34 19.71 20.56 21.35 [0064] PXRD
peaks especially diagnostic for Form| ABT-263 free base, in particular for
di sti nguiwbizog/Ferzm | from Form |11, include the peaks arC®/R21006i688 12.17,
18.03 and 20.10 20, in each case 0.2 20. In one enbodi ment, Form | ABT-263
free base is characterized at |east by a peak at any one or nore of these
positions. In another enbodinent, Form | ABT-263 free base is characterized
at |eas a peak each of these positions. In yet another enbodi nent,
Form | IS5 S_F%tsa{yag) Sy nlenEanisr (e KBy Pedkligt YA ﬂbla%ﬂctnﬁf'é&emla
posi ti OgﬁLi O\ rikdAriTAR kRildhooll RERILERE RERKSREABLIAD kil ABRORSW GvifnQfp For m
| ABT-263 free bas€, in particular for distingui'shing FormlIl fromForml,
i ncl ude te Ae%paakisalatue3o TOMbGa60N chandBerapis Gnitando 26 BcRdonddnatewach Neas e
0.2 20. Jn one e di t, FormJdl, ABT-263 free base.is characterized at
east by detant T BhgRINe PR b SR8 B e g EREL S, "anot her
enbodi Mged29] For QuiréntABendfiferbpe@@ic Pasatsi sliGhahaet@tihdesd alspbRRasky Oidwimeak
at each of these positions. In yet another enbodiment, FormI| ABT-263 free
base i s apppipdttthiougled Hyriely pareeansash bdfowener, goain s sHdmwatelh biegsie 2.
WO 2011/ 7 S 0 € [sAn e talli r
ABT- 263" Sﬁ%éﬁbﬁgﬁfe% %‘g‘g‘gén g%égla\[}g?%g lo)rﬁf“r‘f’;)‘if b%%‘n s é%%stgféu i }%ﬁﬁ?eg{}py
pr epar atresidiaret i@ sicapeuhaudfivdl esaps BsEnb ahdeskiresentlowenet , Thiodugeedts fhaee
forms such as Form| and Form Il are generally preferred for_this purpose.

[ 0067] DOs AFETAABURESPES 1 BRPr Hs SR HENE] e alinfFlide haBe-edufvBflef ARobmt s
unl ess td'a€e1gpéa2§a%cﬁlsﬁeth%ﬁd§ gEﬁﬁé\%Ee%%uldmu(c\@és%ﬁll Bviibhe dose (the amount
at t XE) , I mh

adm ni stere a single ch can be a istered at an appropriate
frequency, e.g., tw ce dail iﬁ"%?i‘ﬂ' j ut 25 to about 1,000 ny,
nore typically about 50 to %%%@tlggggong, mvgggrrp e about 50, about 100,
about 150030abouHitRéh, @bostly 288 T-230 tdrmdlionaltistlosddOas abiapt uséff, foabaut 450
or about 500 Q A unit dose can be deliverable in a single capsule or a

pl ur al | RYmetistERigadIES beqngdiluis Hapre inclignabyirxamplecapuianot ABT=208ypiled 1y 1
to aboUtDﬁS@%ﬁ%‘ﬂc‘P@eobﬁ&ggg%]%TQﬁaﬂbh9?6’% BEXS 480" b0 A ¥Bsal 50D r%&%?hﬁ?eg%da It

becones to select a of excipients that permits a relative
concent roatTsererafl. 2088)drsugya, or adSumigoml tohgicai of. ABTS263t mbPlesalofit METat awh  of

xanpl o FBBTk 58 catul Fvebbi SoBs bt etse tabBeiiorate ataBidD Goo

g/ m . @apae MAi GiblicRIngt basis, a suitable concentration of ABT-263 is at
| east about 4% e.g., about 5%to about 20% for exanple about 5% about
7.5% athoRdl] 109 dsswere dogagsdprnalsoeht aslboapsnlediao utlvardagebpvered tavid if 006d n a
capsul e of the invention, ABT-263 s "in solutian” i.n the encapsul ated
i qui d. °PFf 8?\&”#% 1 8TGRERY BEGBE S ?F?aeaﬁoiﬁ%t%%bléte&ﬂﬂ ;‘? |a§}méfr1?’£%fe Elé“g
ABT- 263 ehBarlcBd palidik tofplidnce, andOlohpdSkaragd Bfe iPPbisisle., AllafioaXiayTRf @eRetLver e
t han about 2% or no nore than about 1% of the ABT-263 is in solid (e.qg.,
cryst al lingiedientormanyvirstment hds gpampledsant systeevagapbdation ehihefformylationyavoids
suspension, t. ln.p | cal ters, I.S . A t
nor mal | }1% eb e?%?%l T8¢ O?gﬁéc g%(l:een?it rIa ) %I{r?%e}oggv&lgﬁ Ssutl ?ﬁﬁq%ﬁgﬁdﬁgﬁ{aﬁg%’i If/ in
t he bl erdampleax gelpiiebiBulesgtbwelver, WBT-26% pirenciey Statlogkes i@thit kealdl m t of

can be tenperature-dependent, thus selection of a suitable

sol ubi | i

concent Jé@lﬁ%n s hFs! SYRIGk anit Apsss 96 ASUE03 Frs mosh HiliHioneip a7 A AR EighduRa ch
the co i tq i i : i Nq; : Al d
use. [ 0000] o8 S phchEes R iR at DAL Tl OF AT 20 gt 2T
havi ng mae/et kalnobn pmvided\hyrtfe &46 lagpmblinitionf caehdtaabertidraly bhespreseatdd iecopsyle t 0
be, in practical t , essentially.non-del eterious to perfornance,pr

or oper 188 ofEvehe 2utbis S ntuld peauiechidies §1 Thgemul ABrD CRERIIG B S¥ent
nust be Ayet0ws aThbpeshQlehiGQNFBT 263 nRkt Mk hcdutAYr ddk¥ptMle kG na Ryl €
shell is conmprom sed. Typically the encapsul ated |iqui'd conprises zero to
| ess t hameaabthat n%mbyy cone¢rgtatedesahetiml showhing ageeptablsestpralet-ptabiyp hbaahithettrer e a
hard capsul %Qell, for exanple a hard gelatin or

hydr oxy F%%@?V PR cel | ul ose (HPMC) capsul e shell, is used. Soft capsul e
shel |'s, [0683]exas@load sQitou@e\BT-P6DEanShead 61 RASIADHS ol iBidCIRE@ bAIAEs Buch

pl asticizer, can tol erate sonewhat hi gher anounts of ethanol. Certain
pre-bl ended phospholipid products usefil herein contain small anmounts of
et hanol that are non-deleterious even to a hard gelatin capsule; for
exanpl e Phosal 53 MCTTm can contain up to about 6% et hanol. \Wen used
illustratively in an anount not exceedi ng about 75% by wei ght of the
encapsul ated liquid, Phosal 53 MCTTmis seen to contribute ethanol in an
anount not exceedi ng about 4.5% by wei ght of the encapsulated |iquid, which
remai ns "substantially non-ethanolic" as defined herein. [0071]1n nost

N Y L . o o .= o BT




used. I n general such phospholipids are phosphoric acid esters that yield
on hydrol ysis phosphoric acid, fatty acid(s), an alcohol and a nitrogenous
base. Phawomorutrbral | y accept abl e phosphol i pi ds can i ncipaataSesnloersss
limtation phosphatidyl cholines, phosphatidyl serines and
phosphat i dyl et hanol am nes. I n one enbodi ment the conposition conprises
phosphati dyl chol i ne, derived for exanple fromnatural lecithin. Any source

of lecithin c sed, n pur ces. such as yol k, but
pl ant s&é%@%&a?gpg’%%ﬁé’gﬁ F#gﬁgﬁ‘ ngtlhe S‘“o%‘/‘ﬁi%% S&%’QP? AUt lillV%?SrcPE%“%lSﬁrace of
leci thi Qflstcbﬁ%b?%rlﬁ Qa‘gkﬁtesﬁﬁoé:sp&ﬁﬁﬂdi)ﬁ Ghatd NEh o] YAE difkert NS RItEISWEring

i nvention 411l Tustratively, a suitable amunt of phospholipid is about
15%to atgcms s@@%s gﬂxﬂer®>ammt@omb@tuhle 2000 most abprute shEbgmassriake ipgtitculafly thiaed
encapsulate |th r and .l er amounts can be useful in
parti cul°&p™" g ﬂgﬁ B?gfpgﬁﬁ%%ﬁgﬁ?gmﬂgé ' as conponents of the

sol ubi | ifga3ag agmtrdl nqhasdse@ll Y&RldS tha®| ABDIIEER AREe @by @6 | k@Sation to form
[0076]G cols are eneral%é suitable only where a soft capsule shell is to
be used, &fﬁéatt@nﬁf ecthénqlyipgrpalfexddes. wikih ihapunedsetarily 8 geoussprighled fdlaat i n
shel | s

ot opyt e S SR fiodol B8 Furl @ prRlrka EROTH Rl BELLDN DI HERU R Cones,
about 2@6mi cuabaui cdpR) ogidatil/e degr@datloHE@nélﬂéh.n anhumcdqﬁ&lyimhavefoa@e life.

nol ecul ar wei ght of about 400 g/ nol. Such glycols can %EOVIde relatlvely

hi gh solllys it t1§/ igporAgst - t2’6§1‘3h1ﬁ16vv?é\/é?“(?’% o el Mpmuasoncah Adh? s tor
chem cal, i f € f e en
S0l at o e e R e ol i, P ap 8ol SRTRACE P
changes poefvehhf@rma)thmtof(mlfmmkihs ini ABT- %Béoﬂnm@htmnst he glycol content of the

carrier, r ndenc r degr.adation of the ABT-263.
SRR LD i B NS Rl A g A A S A e
gl ycol H&l;b%blé)fhgﬁfd GRS tca@ma%n!ﬂaqal@i% S ABTLDEN AP Y4t 1P @Eu&x 8fmphe

| ess than about 30% | ess than about 20% | ess than about 5/60r | ess than
about 108%ehyiomdesghbedliereine encapsul ated |iquid. In another enbodi nent, the

SR et o S B B R R O

for ex ar&l@h@n@iﬁgwmpsm@ shemgracingi dﬁcﬁlﬁhtayeda@lbf&smhﬁuuh alal aneunarmpl efeatdn qhzuple
propyl ene gl ycol nDnocapr | at e, agrop yl ene col nonol aurate and propyl ene
gl ycol d@bp&u (@Qemsrpéﬁemsg es adiguigs solutign iy ARIF03 @apphirmpegtivall Capsapiabig] 2TV

caui val on YEREE Bl R KB Yo co Ml RE e R AL PRSP RERRE 1L Y

medi um stlbstzinmgy abalethanoliearrieh thatabthprisesgdsypbhermhadesticallj acdeprable erethiers.chai n"
herein refers to hydrocarbyl chains individually having nore than about 6
and | ess thay alawist dke pisspdlipad,ons, i ncl udi ng for exanple C8 to C10
chains. Thus glyceride materials co risinq capry g and capryl chains,
e.g., capryKc/atdagst pge ﬁ@nbﬂmndiage I ghe atrleagr geep %ébdlmﬁi,e?e@k‘ﬁ#ﬁr@@ thost

rgfgign;ghﬁ;groggrgg§ﬁ%ﬁ %Ehk 5?g§g eyg%%%ﬁ%% at eas? &%ou’nlgerfgp
exanpl e abouw) lﬁl&mtﬁ@@mhlﬂﬂmpbﬁﬁh@ﬂnﬁk&ﬂﬁandncludlng for exanple |lauryl,
nyristyl, cetyl, stearyl, oleyl Ilnoleéegand l'inol enyl chalps thdlun} to
| ong- chai n Kdr 8ic &2ty g iy §CPIHalth@ ghiedandeinan epneiné isstive teatedres ed,
nMoNo- or pol yungatkhat £ gnmaﬁgpgﬁi?@qﬁgngﬁgggﬁ%nent t he encapsul at ed I|qU|d

conprlses as a nmj or component o zing agent, one or nore
medi um trig [

triglycg J@ {e%¥%?é gﬁ%u%5e$M Pie ggﬁﬁ%%“fﬁ?%fyc ri gugg%dgﬁgﬂgﬂéﬁﬁgé,
for examﬁkﬁm(ﬁ@pkﬁXO355ﬂ££ﬂmﬂof Abitec Corp. and products substantially
eqU|vaIent thereto. Optionally, as a further or caonponent of the

sol ubi | 19938 agBranogrer mere PutBdar ?@h@dlmtsweﬂ@rﬁe&] mfé%laalgwma%léamm PPRILY
conpr Sﬁ}‘@ L0FuRk; #RE Gs %@éﬂﬁ%ﬁﬂ&b&hcﬁ{%ﬂ%f tl%ng{tlgqughtgisya(ﬁei h@'&% ?%k%'r&hftﬁﬁl €
exanpl e U such a conponent is a caprylic/capric nono- an i glyceride
product tsaetrapsilattdliqexasmphtenn daewidingr to/ hsTémbddiBasotonBansranier GHrtseacs of
products substantially equivalent thereto. [0080] Where one or nore

gl ycerides are present as a nmmjor conponent of the solubilizing agent, a
suitable total anount of glycerides is8n amount effective to solubilize

t he phospholipid and, in conbination wth other excipients, effective to
mai ntain ABT-263 in solution. For exanple, glycerides such as nmedi um chain
nono-, di- and triglycerides can be present in a total glyceride anpunt of
about 15%to about 60% for exanple about 20%to about 45% by wei ght of

t he encapsul ated |iquid, although greater and | esser anobunts can be useful
|n partlcular situations. In one enbodlnent the encapsul ated |iquid
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sorbitan ester), e.g., polysorbate 80 (avail able for exanple as TweenTm 80
from Uni gema), can be included in an anount of about 7% to about 30% for
exanpl e avoun1109%200 about 25% by wei ght of the encapseCatusdolvioeLsssl.

[ 0087] ABT-263 is susceptible to degradation, including by formation of

sul foxi des, in an oxidative environnent; thus it is desirable to include an
antioxidant in the conposition. Antioxidants used in pharnaceutical

conp03|t|ons re nost pi cal | s t hat i bi |on of oxidative
speci es %%EWC VAT ﬁ&Péi‘%&Pnﬁhﬁé‘th st eﬁ? 1% Erhé&# B%§Q 8% Y RAY ee
hydr oxylindradt ¢k of sﬂfox@&%hﬁa&dﬁahe oty ﬁf&%n@ﬂﬂ%f aﬁﬁbﬂé&ﬂt‘é@dﬁ@ﬁc hﬁfo%tﬂyhey
are generated. Exanpl es of commonl y uSed anti oxidants of these classes

i ncl ude tlmxcfwfattleqjewmlda@céhqsldl wlytBRAccondingyioahe grdyguiranxyadohess rrenaBiTQ

retinyl aI ta opher I ropyl gal | ate, ascorbic acid and ascor byl
palm'tat“g %P’g éD% ViR 6’11 3" have found, however, that at |east sone

commonl yoesygd amhd Qﬁhﬁlﬁﬂins ol @mburef f)?%ﬁllf‘dﬁcérﬂalﬁfn@t 860 ARt 2B okséP My the
excessi ve sul foxide formation in encapsulated liquid fornulations as

descri bdiniréios ¢ apEOBBPFoYatex gigplce a BHier habengat Jypually swdiugisentaming 15%

P et bSO A TAR molaesy sty POt d ey =

been f ounbktiaces rfalv«mmlvefsbaﬁés $Bh aybéroxmdg shetr matlé oﬁadurcbnageﬂem&ﬁksqatra@ihbi ty
study at_ 40C without nitrogen pur of headspace as shown in _Table 3. A
ful |~ repes tioridant ke Rietrey H} an alae ait AEhAPRENAENME el @) v vaipire tathe pproget  of

0.2% B | T %
o P PR, e el R S TS Rl T et %,

2 0.47 @véDlBved.vhith Bspt 4o OorEEnDatEh 0ﬂ@B$946Ant¢Mm dalfitrsconbrarting bytieoddntast |
have been found, of [oCLLYS, 31,8, SHLLUL CONLAl0L0g, COTRONRGS . JELAY Rpe
conditions. Suitable sulfur-containing antioxidants according to the present embodiment
include without limitation sulfites, bisulfites, metabisulfites and thiosulfates.
[0040] Mlustratively, a prototype capsule of the present embodiment comprises a size 0

hard gelatin capsule shell having encapsulated therewithin a liquid solution that comprises:

about 50 mg ABT-263 free base,

about 150 mg phosphatidylcholine,

about 75 mg medium-chain triglycerides,

about 90 mg medium-chain mono- and diglycerides,

about 90 mg polysorbate 80 surfactant,

about 0.25 mg sodium or potassium metabisulfite,

about 0.025 mg EDTA (ethylene diamine tetraacetic acid, a chelating agent) or salt
thereof, and

about 2.5 mg water.

[0041] In another embodiment, the present invention provides a process for preparing the

capsule as described above, comprising:

dissolving an API (active pharmaceutical ingredient) that consists essentially of the
ABT-263 or salt thereof in at least the phospholipid and solubilizing agent to

provide a lipid solution,



nis 0, 1or 2, Y1is S Y2 is NHRL, OHor H where Rl is al kyl or

al kyl carbonyl ; Y3 isCOOR2 or CH2OH, where R2 is H or alkyl; and R3 is H or
al kyl ; whwoeonldkyi27zgr oups are i ndependently optionally eabaiseemesssi t h one
of nore sub stituents independently selected fromthe group consisting of
car boxyl, al kyl carbonyl, al koxycarbonyl, am no and al kyl carbonyl am no; a
phar maceutically acceptable salt thereof; or, where Y1 is S and R3is H, an

-S-S diner hereo or pharrm tically acceptable salt of suc i mer;
conpounds of! 11‘18%1%‘1[*‘5 nRATP @Plé Y fia“sta‘é V&‘ﬁl %e égl Eﬁalwgaw ﬁ@ J;roi“tlon

i ndependent hiéscﬁ@ﬂn%cth@ obilP Whid: oY buldRoh i d 3% NDBK ¢ Wale$ 19 }])%aﬁngt R6
is aryl carbonyl, al kylcarbonyl, al koxycarbonyl’ carboxyl or CHR

substituted alkthomhﬁwéﬁﬂhnamd R8 are |ndependently CO2R9, CH2OH, hydrogen
NHR10, wh R9 H Kk
nydrogen, anggr e Eorst soRtaR Ry el b hisSPiRe Sliadl oy

stituent or an foakkypsul@tion,ahd&koxy” group forming part of a substituent is
one having 1 to about 18 carbon atonms and can consist of a straight or
branched ch&neppsygtingthg liquigrselusiondi acasulsashellof a substituent is a phenyl
group, unsubstituted or substituted with one or nore hydroxy, al koxy or

al kyl grl6e423. [Imom]amthénsernlbddimtmtathe\mtgrcntilwamtl«yﬂ pr@eidgs a megtddyfor beatatghyy| )
or (Cl_4,.al kyl))carbon e.dg...acetyl). [0 is illustratively H o

Cl 18 aldﬁ? ey %JII |béf( ﬁ%q(ht'?ﬂc g%s[fﬁv%tlonparngz%ﬂ ov<:&exaress1ﬂn 05 %lpﬁ il Sﬁoptotlc

i sopr Op}ﬂcl—Q Rt pfdi’elﬁ copRYhY |0rall§5QQM§1M§teﬁ’rﬁg tto RUtWjdat IRGINY tHe€di@ease a
n-octyl or 2- ethyl hexyl), dodecy ﬁ* g lauryl), tridecyl, tetradecyl,
hexadecyhermeuaealhfdefégthe @ngpunt &f é*eB 2§ f?m@@@?@@ﬁasc@?blﬁc?él deycmbeérhe@qmal kyl
(e.g t I 0 A syl f in L er of
t he abO\% P‘%H I s‘ﬁl':ﬁ‘X d)tslg:ale 1?181411 n?ahl%l 1 pl%?tl 1agas sgm%fludl a%?e}ts ﬁéc():hgc d
or a deﬁ]hysaxtauve ty;tbebe%n&uorhataSarﬁMe aﬂréraydd esdoedhng)rto l\ﬂlanfbse(ﬂermétmd V€ nopd a
salt of such am no acid or derivative., Were the amino acid or _derivative
t her eof Hoslgkisrs Veaphqeim aAnether apeckfisyillustintivg dyrey pf canqey that e be treated

L- confi ; i

it ur e i e YRR mbhol B AR Bt OB ANTT LT, TRGBuk e

such sulﬂﬂmﬂtr-auwttmenoﬁgamrrpbaxndm bis efelatedhm'cerdllng ne |thiel @resent method is acute

f3- alkylnerca t one ei ne, cystine, honmpcysteine, mnethionine,
th|0d|g|¥%®@%3 mn@ﬁfﬁé%p&%ﬁ?%ﬂ@ﬁ”ﬁ%? ]atﬁﬁﬁﬁt terol and salts, esters,
am des gpgh3yhi Oﬁqt RRF SanbliRF eQhboden(C OfpI B&Eérf?nﬁwéﬁ%ne%ow&&r Q Rhdecybarly,
one or nore of such compounds can be selected from N acetyl cystei ne,

N- acet ynearstemiinge inb blopiistepg e pf al‘huamet qplncqrsltaelene fdlodmny@le @spasient haVlng non-

s Sce BT B ST NS JRRIEBAR PO G808 e o

N-acet ylyBDeB Aed/t 8@ M mES tnddtabINteRABE¥H T y@hﬁrlﬂﬁg h@hinatatsl toelsd &ibject one
N-acetyl cysteine tridecyl ester, N—acetglnet oni ne, N-acetyl net hi oni ne

butyl ede erplumlitcef gapswencomprgng deEERH ésmeﬂateqkra&éetcwbﬂ%tlﬁre@hm@ shga
t l

et R TR BTN nRBE o BGSI LT RILEnOLY i B84 L

N-acetykﬁethMﬁﬁmezmeﬁradg@yl ester, N—acetylnethronrne trrdecyl ester

cysteine stelne butyl ester stelne dodecyl ester, cysteine ethy
ester, Mr nefREAIHRE t%&teeabovwse%' ﬁéh%ewrﬂeeaéipémstee@sﬁa@ hestigtipgly Ibeé%ft er,
cystern e r ter
Ry T Lkl sl S AT S ki e
ester, eymnmnmﬂgbnmqhwhbe@mamu)cystlne di oct yl ester cystine dipropyl

ester, j tearyl ester, c ine di. tetr ester, cystine
ai (cr 08B e ReiSReerabh by o abr deveribRainsBUE Hi%t PRRICHIAE dRCtogE er
N, N-di aQﬁ‘ésX'p@M%@iéd‘@od% elllVbe Bstfn@rin, Y \bhldlb@%@léﬂt F)oph, | the dethldPgReNploedber |
N, N-di acetyl cystine di nethyl ester, N, N-diacetylcystine dioctyl ester,

N, Ndi acdoNdweysti ne di propyl ester, N, N-dlacetylcystlne di stearyl ester

N, N- di acetyl cystine di(tetradecyl) ester, N, N-diacetylcystine di(tridecyl)
ester, dibutyl thiodiglycolate, dibutyl thiodipropionate, di(dodecyl)

t hi odi gl ycol ate, di (dodecyl) thiodipropionate, diethyl thiodiglycolate,
di et hyl thi odi propionate, dinethyl thiodiglycolate, dinethyl

t hi odi propi onate, dioctyl thiodiglycol&®e, dioctyl thiodipropionate,

di propyl thiodiglycol ate, dipropyl thiodipropionate, distearyl

t hi odi gl ycol ate, distearyl thiodipropionate, di(tetradecyl)

t hi odi gl ycol ate, di(tetradecyl) thiodipropionate, honocysteine,
honocyst ei ne butyl ester, honocystei ne dodecyl ester, honocystei ne ethyl
ester, honocysteine nmethyl ester, honocysteine octyl ester, honocysteine
propyl ester honDcystelne stearyl ester, honDcystelne tetradecyl ester,

o, . e .



to be | ess susceptible to sulfoxide formati on than ABT-263 bis-HCL when
formulated in lipid solution (but in the absence of antioxidant), as shown
i n Tabl e WOQsm@78eanpl e 3 herei nbel ow). The sol vent sy®CEmsemoneisssi on A
is Phosal 53 MCTTml ethanol, 9:1 v/v; and in solution Bis Labrafil M 1944
CSTm ol ei ¢ aci d/ pol ysorbate 80, 30% 40% 30% by wei ght. (Labrafil M 1944
CSTM of Gattefosse contains pol yoxyet hyl ene gl yceryl nonool eate.) The

t hree-week study was co i |t pur gi ng of

headspace. [0100] To takgﬁiﬁ@ﬂ%@%@%ﬂr{i@ﬁﬁ@ﬁ%@@% ndi ng that ABT-263
is |essgogpiept il @ £ sukhat JRade0diTRLIOSr WBT 263 fit€Paf28RutidiANnSBHaryf OF M
the present 'inventors have turned to a different class of sulfur-contadining
ant i oxi FENEslipidapséys andgsgabddcindixainpkd Slahhe sloked hertionlof itheediagramut pricsants

met abi sulfite ang t hi qsul fla,[t e cl asses. To conplicate matters, these

ant i oxi QAT A PRUBEEH IR BRI M and nust be i ntroduced to the

sol utio godaﬂq enp@apouik al {@Bmhfic PAMROUSER ot ABT-267 asena Alutiéiseh BmARDL es
sul foxide formation in ABT-263 solutions, the very effect that is sought to

be m ni ntYedipiFeysiess ps ¢aschibps inrramplod. dbe dwmded peition gb did diagrpmi rgpiseintbl e
antiOXi%ﬁ%&%(ﬁQﬁﬁnﬁﬂﬁ9ﬁ§mﬁﬁﬁﬁﬂkﬁ? %ﬁﬁﬁ the present invention, added at nuch
| ower concentrations than ose providing nolar equival ence to the

concent [6048)n oFigABTs 28diph [0 KBI-VéE read plaomt kyndenphtibrsollutig aminBrhdant
such as a sulfite, bisulfite, nmetabisulfite or thiosulfate antioxjdant is
used, i tiohemag eyiepapaticatsi A aliteidBlled sapnvle of thengupsiondyicompBysnavih ailigidin
anount gg&ﬁgﬁgﬁﬁg%ﬂgngggg&xéggQyE gﬁgﬁ4.for exanpl e about 0.2%to about
0.8% by wel ght. The anount of suc nti oxi dant that can be introduced in
such a small anpbunt of water i xceed about 0.2% by

wei ght, and is for exanple antéﬁgggkk%ngggg?ﬂ%ng296to about 0.2% or about
0. 05% t goed9put Ohelp¥sendynverii@hproviaks b iguigdilledicapsdl©for@nbaips bl ABTOP63 or a
[0102] To mi nim ze the ampunt of water added to the formulation, it is

desi r abisalt ttherpefothatiés sHEbI{oroXiab admINiHIatig. f Bgniems g ord| tnpipistrption” and
concentr 1 . i . L0g,, at t ut, 10%
by weigﬁ?hhgt?%gﬁggﬁgf ﬁgégggéefﬁ?qﬁgéﬁﬁgen %atﬁhgﬁﬁg? e?%?gﬁjégggs%ively
concent radingd stsdtookwlsotintthe noripositign @bomied208y swalogedrfpr exanydedyitht the sidcan

result in undesiraple ecipitation of soljds._in the fornulation. Sujtable
Concent A GHE 5ol Bhreishp! e msdde SoRE TR esiargaie: babitipembhtl 100
to abouthedBVorrdoh |iHBAdAL hHRIYstARBHT ¢33 %ubRN o8] @Nbucchi0dBRinRRMLUM N pical
potassiumsalts of sulfites, bisulfites, netabisulfites and thiosulfates

ar e usefadinisirdtionite artaora tcisored iswdy aspetihdorinlgssevs, Grbdatis mehinyokvornmmediate
particularhg sodi n1and(Pqtassiun1netabisu|fites. [0104] Optional ly, a
conposif?@ %Fgfﬁ ‘ﬁ?@géﬁ{anvention further conprises a chelating agent.

I n sone [ga30¢uNst ABTE%3” ah&bial alftRgtadrOtcoppolin@sNalhiyl eneditnsioprémsiragacet i
acid (EDTA or edetate), carvedilol, citric acid and salts thereof, choline

citrat o dimeihyll-picloisnol ehrd imakyiidiesreon|beri el Rah (nombns bkt ove
byt heor Jrrealtaly BaetrdBpledS Al el R G e AIRELIZ, B,

sequest ésipagniredrapoundrisrh WABT#B aly #e formwhher w se pronot e oxi dative
degradati on of the drug conpound. [0105]1n one enbodi ment, EDTA or a salt
thereof (e.g., disodium EDTA or cal cium di sodium EDTA) is optionally added,
for exanple in an anount of about 0.002%to about 0.02% by wei ght of the
solution for encapsul ati on. EDTA can be added as an aqueous stock sol ution
in the sane manner as the antioxidant. The anti oxi dant and EDTA can, if
desired, be added as conponents of the sane stock sol ution.

[0106] Surprisingly at the very |l ow concentrations of poorly lipid-soluble
anti oxi dant such as sodi um netabisulfite contenplated herein (typically the
nolar ratio of such antioxidant to ABT-263 according to the present

enbodi nent is no greater than about 1:20), sulfoxide formation has been
found to remain within acceptable limts, as illustrated in Exanple 12
herein. [0107] Sul foxide formation can be further m nimzed by selecting
formul ati on ingredients having | ow peroxi de val ue. Peroxide value is a well
establ i shed property of pharnmaceutical excipients and is generally
expressed (as herein) in units correspbdhding to mlliequival ents of

per oxi des per kil ogram of excipient (neq/kg). Sone excipients inherently
have | ow peroxi de val ue, but others, for exanple those having unsaturated
fatty acid such as ol eyl noieties and/or pol yoxyethyl ene chains, can be
sources of peroxides. In the case of polysorbate 80, for exanple, it is
preferable to select a source of polysorbate 80 having a peroxide val ue not
greater than about 5, for exanple not greater than about 2. Suitable

-~ r°*° — N NTR A



hard or soft gelatin. A capsule shell size is selected appropriate to the
anmount of liquid to be encapsul ated. For exanple, a size 0 capsul e shel
can be usw0wo/@arapsul ate up to about 600 ngy of |iqui dramasarivingss®0
capsul e shell up to about 900 ng of liquid. [0111] A prototype capsul e of
the present invention conprises a size O hard gelatin capsule shell having
encapsul ated therewithin a liquid solution that conprises: about 50 ny
ABT- 263 free base, about 150 ng phosph %idylcholine, about 75 ngy
medi um chain triglycerides, about 90 n& fredi um chai n nmono- and

di gl ycerides, about 90 ng pol ysorbate 802syrfacta about 0.25 ng sodi um
or potassium netabisulfite, about 0.0 |t thereof, and about
2.5 nmg water. [0112] The term "aboyt™" he nnédiately pr ecedi ng
description of a prototype caPsyutf.wi e understood to nean that the

t he pharnmaceutical industry.

sual™ nufactugjng t ol erances accepted in
[0S
stability leading to the caps

e const ts of chem cal and physi cal
pf the presgnt Jinvention can present a
still further challenge with regpect to bioavalability when adm ni stered
orally. Acceptable bioavailabil Nfy can be evidenced, for exanple, by
phar macoki neti ¢ ( PK) paraneteié Ercluding peak plasma concentration (Cnax)
and area under the plasna con ation-tinme curve (AUC), calculated from
zero to 24 hours fromtinme of admnistration (AUCO_24) or fromzero to
infinity (AUCo_co). Illustrativehyy Y oavailability can be expressed as a
per cent age, for exanple using t he aneter F, which conmputes AUC for ora
delivery of a test conpositifon>MS a percentage of AUC for intravenous
(i.v.) delivery of the drug a suitable solvent, taking into account any
di fference between oral &d iYv. doses. [0114] Bioavailability can be
determ y i | T2l uj ]ﬂﬁgﬁ speel -Or
presentmg%?gosgg;§%ﬂgégﬁ%§§ggggggi???%i?ﬁ ?%3@1?* esg?l e k?nﬂtgg %Ell
bel ow, icompemeat &riny Fha tealbl ‘éree Ibaserais ivsers farl doustmatce \neregmbo diferetot the pa@psul es
of the inventiopn exhibit.oral ABT-263 bioavai,l.abili of .at | east abou
30% at CPE@Q‘E“‘Q%@ SRR g Ay Sé)f‘re&bS‘EIPP%‘%ISnfb“‘iﬂéysé’Falﬂ%éé"dF%mé%M{
50% i N RusdR@s ABGBlaysheaRvad distREed as a single ABT-263 dose of about
2.5 to about 10 ng/kg to fasting or non-fasting animals. [0115]1In one
exanpl e [08324 capBU2o3coapfirmessidABifitd@ssalty, Hasisaddidion salts rawiti¢ibonn Halls of
exci pi ents sel ect to ovide (a) solubility of ABT:;263 of .eas bout
20° gl o opp TRty S B S eEu s olBh AFRIS SRk kg8t
| east akothpodflisNOA@d aaditibeaslts abedse FOrive Go@Ired@dtiohedst ABDOES widDamgéig, at
about 25C, and (b) a PK profile upon oral admnistration of the conposition
in a dodoRsdamplex iplb dnchiling Bhco acidte-apdipatey algiaig, hierbenaily qiErata0aspaftaie16] | n
a parti e i h | 2. y I L hed
bove or Dl hor culElonal R BREY, Bk, BUGHALYRRARRSY Cufim JERENES
bi oequi \dadlestnatehef@inate, [ QdafhtEheglyerophospHast agtutahdty, hemégilfateal aptanoher ei n
means exhibiting, |n huma single- or multiple-dose study in fasting
or non- E¥31°AY: Shybpsi, Qﬂgglﬁeraml Ql W@aﬁ S, OREORARIS u R Rt | BICYCequal
exposur g dRagHEGfoRse Aethah@uBXALPhH N AR teA R0 e, DREAEO RSkl ons
bei ng conpafed for substantial bioequival ence sholuld be adm nistered at the
sane dogyectoratadopespliaxprEwsgtitd, n pidigec guepiohatdBTu2GBatas thrtes, bdlsecyanate,
equi valent. If a |.t.i pl e-dose st is used tg draw the co ri it is
The. ot e daiapasdoedilrogec e iientRe R ol aeino IRRE AR B 2B e
cont ext ,be @B irP4 ¢ QlioRof BRtinGONPASBAJiIOAddifon SHRShAEING! thyseQRb¥idbd filofn 1t
is no less than 80% and no greater than 125% of the correspondi ng paraneter
in a refreactipe ef Adripdsl withrihq bicgrbonatpecaphopaist Yyseoxidp supkosgbaie of bigbnalsesie) .
[0118] The B e8e | IVERLIOR, LN old MLSG BV AR BIQGESRHised Lo prepare a
capsul e "as enbr aced i’ deser Foed ThEr e e ny <0 T5D1s process of pharmnmacy
can be ye@sh] || ABItIGHa¥al eastawoaRstdh@alsle nithgreh BM@RH dndns e@ne@&n&ze@@bw by
a process conprising sinple mxing of the recited ingredients, erein
or der ofof &y#ning agid iagdlﬁélﬁ slpsj Withe BYore than pag. APeNARlE }ogibll Gttp ghoytas about 1.5
encapsul ation, followed by encapsulation of the liquid in a capsule shell,
for exanple a hard or soft gelatin capsule shell, to forma capsule. It is
not ed, however, that if the phospholipld is used in its solid state, for
exanple in the formof soy lecithin, it will generally be desirable to
first solubilize the phospholipid with the solubilizing agent or part
thereof. Thereafter other excipients and the ABT-263 can be added by sinple
m xing, with agitation as appropriate. Use of a pre-bl ended product
conpri sing phospholipid and sol ubilizing agent can sinplify preparation of
t he conposition. For exanple, the phospholipid can conprise

o o o T T S




for dissolution of the ABT-263 can conprise one or nore medi umchain
triglycerides, and the bal ance of solubilizing agent adm xed in the present
st ep can worgpri/wei2ene or nore nedi um chai n nono- and/ or pdirgisg@enses, f or
exanpl e a caprylic/capric nono- and diglyceride product such as I mMtor
742TM [0123] Separately, the poorly |ipid-soluble sulfur-containing
antioxidant is dissolved in water to prepare an aqueous stock sol ution.

Stock solutions at about 10%to about 18%.hQy wei ght co ion wll
gener al 19 bR A9 AEOG T A0eut h BRI A AEaS S RUEI BB A WA Sueous St ock
sol uti opoesy)t heﬂlu@%ﬂv_‘éﬁ@ PM-Edkst reABT @3 841 BE itSned! ¥R xoﬁéiﬁﬁplg,fﬁﬂsi Ion

of the non-phospholipid surfactant, to provide a liquid solution f
encapsulhatioghlorige Y25H\A) and hiprhlydrobegmide Hes-Hdyubalisng i quid solution is

encapsul in.a capsul b ny_kno ncapsul ati on process.
[0126]Cﬂ@%§§itiE%§“§ﬁ@#%§g§hﬁg%@?%¥if%@Fﬁﬁ%ﬁ%gﬁgﬁgggP?aons descri bed
generally or with specificity herein, grFg useful for orally delivering
ABT-263 to a subject. Accordingly, a né hod of the~Awavention for delivering
ABT- 263 to a subject conprises orally adfiki sterne to a plurality of
capsul es as descri bed above. [0127] The” Sy ANNp€ human or non- human
(e.g., a farm zoo, work or cgrrpq'{lﬁio mal or a | aboratory ani mal used
as a nodel) but in an inportan diyént thy subject is a human patient
in need of the drug, for exanpl g t@ @reat a diNgease characterized by
apoptotic dysfunction and/or @ Xpressi on gf}n anti-apoptotic Bcl-2
famly protein. A human subje gzan be nmal e 5 emal e and of any age, but
is typically an adult. [0128] The conposition i's nornally adm nistered in an
anount providing a therapeuti N effective daily dose of ABT-263. The
term"daily dose" herein neanzftgt anount of ﬂmg% adm ni stered per day,
regardl ess of the frequency of "®dm nistration. r

exanple, if the subject
daily, the daily dose is 300 ng. Use
Stood not to inply that the specified
ered once daily. However, in a
particul ar enbodi nent the ddg y frequency is once daily (qgq.d.), and the
daily dose and unit dose A this enbodi ment the same thing. [0129] What
constitutes a therapeutically effective dose depends on the subject

(i ncl udica bepepased &rich badsty wéipgbressss, fdiecxauipleatproceshehagicsrdseoytbngg as t he
particu%g@ Lype of cancer) to be treated, the stage and/or severity of the
di sease, “the i ndi vi dual subject's tol erance of the drug, whether the drug
i s adm 06863" edABT-T03RédBsaRY preparked, iClQstRitivalyl Rric¥drited QR Ex@fpl¥Or 6f gHdver
drugs, e.g., other chenotherapeutics for treatnent of cancer, and ot her

f act or s Citgh isS tHageng éippycmgé’ughcm-%@08%1902/&3;7 - hetentire dipdesurmpigvhish i or
exanpl e . 1 e(nor i can
be. appr o T ol v koAb, n ST e R A PRC Y, ik pelonet:
recit at iedtyl hegteten Ofsolatidi lbé hayeuhlodalakiy i@fdtleaiol Vet edasgle hévei .13 deeldChot
necessarily require that the dr bhe therapeutically effective i ly a

si ngl e SoerEHd Siaéd%Jaﬁﬁ thy B@?—%@? sqlytiore iy 3nyarperdy Rpiing a&%ﬁﬁft@a@y{ B@@ﬁﬁs on
the conpasi ABPneBehAGuAREMIEROE G 1deParhed) wo?qepeggﬂagizaeo@of 891 08fking

i nvol ving appropriate frequency and duration of adm'nistration. It 1s

st r ongl YAF-€b2 rseddCt $udit , Thetsiolutioh hehaédd tp aogel 5SSEIvadt euring aislifeedcarentidéd
provi de benefit.i r of treatin he cancer, it. shau ot o

DUrTE ot and Turibbul BrdtanerCh honde e SRE usk s hadte o At e over

i ntol er abb& degied ¥ mited abhft tdheganert fopabbt Bf AQgt.1 T8e dAFH GamMtd& to

sel ected by the physician of ordinary skill wthout undue experimentation
based oneqover dicsstadegrwlidewtich iang egranal solwite et ABdr-26noistBKl nigryiimg of &écount
factors such as those ntioned.aboye, .The physic] may ., .f or .. exanpl

start a Cinenf sariER RS e B B ST estkePn B ot ey oyiaieh VhieE Ry 1
dose andABT-R6ALE-HOEcHO6E. UPViRhdtterDY & suitapRIfoofrephratay sf o ABERS3 hiscHCEduUCe
ri sk of adverse sjide-effects. [0130]Illustratively, suitable doses of

ABT- 263 fainalgfinnedfahg presgib iRvepon. o about 1, 000 ngy/ day, nore typical |y about
50 to about 500 ng/day or about 200 to about 400 ng/day, for exanple about
50, about 100, about 150, about 200, about 250, about 300, about 350, about
400, about 450 or about 500 ny/day, add¥nistered at an average dosage
interval of about 3 hours to about 7 days, for exanple about 8 hours to
about 3 days, or about 12 hours to about 2 days. In npst cases a once-daily
(g.d.) admnistration reginmen is suitable. [0131] An "average dosage
interval"” herein is defined as a span of tinme, for exanple one day or one
week, divided by the nunber of unit doses adm ni stered over that span of
time. For exanple, where a drug is adm nistered three tinmes a day, around 8

receives a unit dose of 150 ng t
of the term"daily dose"” w ||
dosage anount is necessarily



[0136]In still further enbodi ments of the invention, there is provided a
nmet hod for treating a di sease characterized by apoptotic dysfunction and/ or
over expr esoi20n/H12an anti apoptotic Bcl-2 fam |y protei nPCTAISPINSs15gS

adm nistering to a subject having the disease a therapeutically effective
anount of ABT-263 fornulated in a liquid-filled capsule as descri bed
herein. [0137] Capsul e formul ati ons of the present invention are suitable

for use j erap or i rrblnatlonthera , . for |l e wi,ith other
chenot héb‘gi?gg iﬁ F‘He %ﬂ&fl RGSTRdPEENIeR. © Wti%ﬁﬁr’%a %r?@%Fg@r df the
present p'hQﬁﬁ?d&EﬁtiH&ll& %céeﬁ%?atblé $alRBERHL ?or%&ﬁﬁpﬂ:aABT %B%s A i $hdord b&ﬂcul@r

regi men which is convenient for the patient who is under goi ng treat nent
with ot NﬁIbOdenkyhed@mmsmMMMIsmgéB&Q@ foeedmselai |y regi men. O al

adm ni on easi. | acc the patien hi_m her sel f,_or.
car g vaPEL 7 et BERRR s R ORER A RS SR HIERERROER el Trafhs TRl
adm ni stif gtda@ipld ar oPakd @BbV- d:lﬂ:da 1S piBiRhtio. Bl Pestucalof Bk ep®edssi R 0an

[ 0138] Combi nat'i on thergfl es illustratively include adm nistration of the
present aARTP Ogs,sglaﬁ(swp@l tAmwei@ma@rhetmmarrcgﬁ ipmKhis feodyet, feyrexapplegyr freezemi d,

docot axaly Mo HhEEUSkL or HEOARRAINBAMAR, (SRR PRONAE, o RE TR aF et in

i rinot eq;a&parlpgalcapmbf the @mﬁfytanmntlbntWe%b it wilhg:ernleﬁatllynne famel] prleferdblkey for
exanple with a poly apy._such as 6‘%14& gcl ophospham de +

hydr oxy d8%8cisthing fprm.qtcglt@@ﬁ%éreﬁ breetnnpBbneych qpvmlips fergy ifglyde solvates

cycl ophgsph %&ehe \f s’?zﬁflgéfdn@@ + predni sone), R-CHOP (rituximb + CHOP) or

DA- EPOCH R (dose- a sted etoposi de, prednisone, vincristine,

cycl ophd8Q9qni d&olvatexof ABTE263 fedbasetoan |bﬂfqim)pare[cms?@e]s@xmbed8?é4®63 Thersposng i on

can be adnjniste edln nblntlont h one or. nore therapeutic
Sents Prouet rit aany BafeaRE Bt P Aoas GEt Syt GRues &hs ARPIOR o
anti prolﬁrgﬁf@tdcg@rdﬁ%qgtt% 185 hebli@Rept osi s promoters (for exanple, Bcl-xL,
Bcl-w and Bfl -1 inhibitors), activators of a death receptor pathway, Bi TE

(bi - spedf@60d T- Aetntasewgaagmu)lt aﬁABEebﬁ&aﬁee basal(asy edicatside ahosridrstise hekinngan
proteins ( DV i nhi,bitors t0|s r.otei | AP: m gr oRNAS

P ogen PaertyR seRehigiy f ARG A7 SPuBRsF sied Rdhes M diEe efthou
mul ti valighitatioh dpidgaryf 01 §idpanolpethyt AbRatRERAGISTBey/d] RROSP Bt ayMEtdese: 1
pol yner ase PARP? Inhibitors, small inhibitory ri bonucl éi ¢ aci ds (si RNAs),
ki nase ivhhichlareiosm, metapelod .4tdipxaichexuicndse Vivi kiliinecind beataner 4 RirpsdiEng

i nhi bi t K : h wt h
factor PumeBREb s Y el AP RES TR R AT R CABLL 8o PN o
(NS Al Dsime aifticiont totjeemagehuton af KBETa2é Nffeabeptis eadntdsopdrafalsiateBarvested
intercal ati.ng anti biotics, platinum caontaini ngq(echermt herapeutl C agents,

growt h PXcHBET PHATIBISRUR, T]%FnF%thilgr selvales GAD Reerharagianzed; Rningwdst SX-ray
enzynes, $i31511 RRRROSEn Emag]hg

i mmunol cc)iéﬁlf%a b antl?ﬁ(%df &&Wﬁ%?%ﬁ% a%%dr?g%ié%faés retinoi %Eéna rance ant
al kal oi ctqulppafcb‘tvelas onwed pbsitport- mnsmvHSﬂeQOr andhpabillebbeym bptsk.otibe déﬁw@métals e

HDAC hi bi t d hi, bi.t
it b1 ¢ ot Spetie g BEenst R oD AW FrOE R Y and S0 R AR ah S
antit Un%atﬁ%ﬁh%mtﬁt%@t%cﬁﬂ&hﬁgﬁ @%l&s infHobhoRaSic 'rﬁtﬁbt‘t’&ﬁ Tpélﬁlfﬁfﬁ@toﬁ‘l@fga is

limted to, EGFR inhibitors, PDGFR inhibitors, VEGFR inhibitors
i nhi bi t crkbratedRBRg whitéteted, diret beam rﬁétoabtdggteotletﬁwakse Qal(ﬂwmbm)s checked

tbr onbodiuRdt sk S 6B BoTidtoSe e rodbe Blo81o887 B sl & of

EGFR i nkbRiphRF-Sohtfslled d8ing tﬂytmlﬂlbﬁlxnﬁftvdatemlﬁﬁ(tdrp AgRhay, mﬂae) &1dl tBé dith Are
cet uxi mb, ENMD- 7200, ABX- EGF, HR3, A anti bodies, TP-38 (I1VAX), EGFR
fusi on pReyEdusircadg selevire, (V%rﬁtonﬁﬁa%ﬂ@tﬁrmtm%tab Bissdrigamenel GAbathersagple

[0142] limted to,

CP- 6734 an%f%g—) glg@gg@ ﬁrﬁgaﬁg%%?zdr%F%%Hgge%%ﬁaélgﬁggﬁ?ors i ncl ude, but
are not [0061]t edDew]lvdtievaoci zunmethyl Siatatelahdnol sm)txateenfob e;@BrpEEé?l@S%tr diyingj ni b,
vandet ani b, AEE788, D-2171, VEGF tra va al. ani b, pe apt ani b,
pazopaniPEoVidesTa sy eaﬁrgﬁfaEwﬁeﬁmpmﬂf 23otree asey B %pﬁaltsnte.r EOtﬂarIs

ot her than ABT-263 include, but are not I|mted to, AT-101 ((-)gossypol),
GenasenseTM Bcl-2-targeting anti sense &#i gonucl eotide (G3139 or
oblinmersen), I1PI-194, |PI-565, ABT-737, GX-070 (obatoclax) and the |ike.

[ 0145] Activators of a death receptor pathway include, but are not |limted
to, TRAIL, antibodies or other agents that target death receptors (e.g.,
DR4 and DR5) such as aponab, conatununmab, ETR2-ST01, GDC0145 (| exatununab),
HGS- 1029, LBY-135, PRO- 1762 and trastuzumab. [0146] Exanpl es of

t hr onbospondl n anal ogs i ncl ude, but are not I|m ted to TSP—l ABT 510

A PN=g= = — o AN N\ F A A"79 P~ o o o -,



tensirolinus, everolinus, RADOO1 and AP-23573. [0152] Exanpl es of HSP-90
inhibitors include, but are not limted to, geldanamycin, radicicol,

17- AAG, KOB-20H379127- DVAG CNF- 101, CNF-1010, 17- AAG nabpPCRCS2@8866548

ef ungumab, CNF-2024, PU3, PU24FCl, VER-49009, |PI-504, SNX-2112 and
STA-9090. [0153] Exanpl es of HDAC i nhibitors include, but are not Iimted
to, suberoyl anilide hydroxam c acid (SAHA), Ms-275, valproic acid, TSA

LAQ 824, i d_ depsi pept de. / 079127PCT/ US2010/ 0615
[oTsar ARERE T QR or Rrth TR lobi, 1y PR Pl Roing PROeRor Uy as
PD- 32590 4ic AR Mrerdift 288 %e MRRYo 43817 \ehiftke Ag00963 h@é%@&ﬁ@ﬂél ﬁa?tl&flarg:)K

inhibitors include, but are not linited to, flavopyridol,
CVT- 258&ormdl ABTe2G3niraxbaes 701e; plkwe 30500l BMs- llldn:@tedGilCﬂEBBt@%lt ‘context

R U e S R e R e

et ori cox 1 oxi p,. BM5-34707 RS 5706 NS- 398, I

r of ecoxi b%bﬁj pgaklisting: solvent- g"e&cﬁ?égt‘?\‘w 8‘1"“‘\(@3(1@%@ Lrgg base

yl phenyl - 1prrro|e T-614, J1 o 2016 CT-3 and SC- 58125.
[ 0157] Exanpl es of NSAI Ds i ncl udp 6 |n1ted to, salsalate,

di fluni sal, ibuprofen, ketoprofpn, ne,{pi r oxi cam naproxen,

di cl of enac, indomethacin, sulinfac téTH%tln t odol ac, ketorolac and
oxaprozin. [0158] Exanpl es of ErpB2 redgpgtor inlji bitors include, but are not
limted to, CP-724714, canertin|b, trasbozumab,| petuzumab, TAK-165,
ionafam b, GW282974, EKB-569, PI-166;;dHER?, APC- 8024, anti-HER/ 2Zneu

bi speci fic antibody B7.her2l g&[and H trlru ctional bispecific

anti bodi es mAB AR- 209 and mAB 2Bt :[:4;2 FExamyl es of al kyl ati ng agents
include, but are not limted top—ritsr rust4rd N-oxi de,

cycl ophosphani de, ifosfanide, t nfan%ﬁﬂgp chllor anbuci |, nel phal an,
busul fan, mitobronitol, carboqupne, th6.8%epa, fani nustine, ninustine,

Cl oretazi neTM (| aronustine), AMD 473, 1aBtretanmi|ne, AP-5280, apazi quone,
brostallicin, bendanustine, carnustin@gogstranlstine, f ot emusti ne,

gl uf osf am de, KW2170, mafosfanfde, mgghactol | | onustine, treosulfan,
dacar bazi ne and tenozol om de. [JLOU]Engthb off anti nmet abolites include,
but are not limted to, methotrpxate; rer-eapfopurine riboside,

mer capt opurine, 5-fluorouracil [5- ;|n2Qﬂan orfin conbination with

| eucovorin, tegafur, UFT, doxif ur|d|%b87carnnfur, cyt ar abi ne, cytarabine
ocfosfate, enocitabine, 5-1, penetrexed, gentitabine, fludarabine,
5-azaci {0@62je, Degpéeitivabiofhemogl advatos,nénclaling at-phipasol, dfépifdpahxblnemethanol

efl orni thi ne, henyl.cyti di ne, t psi ne arabi nosi rox

mel phal ANZeREd té?i”ﬁﬁ? rdé 8’6%“8%%&55% ags@remﬁ%w%k@agf% §‘teé’tl?rﬂ“des

pel i trexablvehafibd &Iry@tmﬂle fiih BPABT. 243k d¥Rdak &AL B, shi¥ivA %&@lxm to BYRRIGNY i C
acid, ocfosfate, péntostatin, tiazofurin, ribavirin, ElICAR hydroxyurea and
def er oxdld westalﬂmqéqr}laxradmeééoyofesdmtm thth‘t@thylrmﬁbta&éethm S@V@e not |limted

i nt | ati |b| tic acl aru actin nr ubi ]
annany o003y | BRBOR ebifne, 35, 3uiek o b By Suuce Pty
| i posomabrngl 6X ABUD263 filde, bask SaWist sthGIh by FERIDUObE uﬁfer@it roubiheifesm Bﬁﬂﬁt@a & N,
m torryC| n C nenor ubi ci n, neocar zZi nostati n, 'B‘? CI n, pl rar upl cl n
r ebeccamgedlvtiost phethanethyl seetaisfedipael molvist r u |Crliystzzll%sftoa°@| deriyed from

conbi “atdegdifatfo'ﬁ%rf%‘ﬁé pyrtdidEed s%ﬁ‘épéo? 1101 deIRRAEP %‘Sﬁﬁlﬁf dlb)@ﬁlggeﬁf%r PORAYP
i ncl ude are not Y imte 0, arub|C|n anona ecan,
canptothEEPaﬁ3Iﬁxmmdé@nyhaﬁ&h@rhﬁﬁaﬂ &jEmRDo@amﬁthﬁhﬁgmemﬁamnsmnuﬂgzas
dexrazoxane, diflonotecan, irinotecan HCl, edotecarin, epirubicin,

et oposi dedicaied thexeip capdeapsed 4piiAentiyy caysallne ART£6 &g hase rmepRerarticularly

BN- 809 15,411} 8834 OME bRLT arbuci n, pi xantrone, rubitecan, sobuzoxane,

SN- 38, tafluposide and topotecan. [0163] Exanpl es of antibodies i ncl ude, but
are not limted to, rituximb, cetuximb, bevacizumab, trastuzumab, CD40-
specific antibodies and | GF1R- specific antibodies, chTNT1/B, denosumab,
edrecol omab, WK &50, zanolimumab, |intuzumab and ticili mumab.

[ 0164] Exanpl es of hornonal therapies include, but are not limted to,

sevel aner carbonate, rilostane, |uteinizing hornone rel easing hornone,
nmodr ast ane, exenestane, |euprolide acelfate, buserelin, cetrorelix,
deslorelin, histrelin, anastrozole, fosrelin, goserelin, degarelix,
doxercal ciferol, fadrozole, fornestane, tanoxifen, arzoxifene,

bi cal utam de, abarelix, triptorelin, finasteride, fulvestrant, torem fene,
ral oxi fene, trilostane, |asofoxifene, |etrozole, flutam de, negesterol,

m fepri stone, nilutam de, dexanethasone, predni sone and ot her
glucocort|00|ds [0165]Exanp|es of retinoids or deltoids |nclude but are

L, I - M 1 I R e 1 VT L Y I




[ 0167] Exanpl es of proteasone inhibitors include, but are not limted to,
bortezom b, MG 132, NPI-0052 and PR-171. [0168] Exanpl es of i munol ogi cal s
i ncl ude, wotzomveonot l[imted to, interferons and nuner oBRETAISRENW/061588

i mmune- enhanci ng agents. Interferons include interferon al pha, interferon
al pha- 2a, interferon alpha 2b, interferon beta, interferon gamma-1 a,

i nterferon ganmma- |nterferon gama-nl and comnbi nations thereof. QO her

Ak i P o R o

dacar bazi ne, dacllzunab denile BLdk POSHON 20 ozoganlcln, i britunmomab,
i m qui nod, |enograstim nelano vauu:;ig froTgflanost i m  sargaranostim
tasonermn, tecleukin, thymalasth, urpreb VirulizinTM

i mrunot her apeuti ¢ of Lorus Phar centid®ls  7- 00 (specific substance of
Maruyama or SSM, ZevalinTM (90li br i t Gsirab ti yxetan), epratuzumab, _

m t unomab, oregovomab, pentunonpb, Pro¥@ngeTM (si pul eucel -T), tecel eukin
TherocysTm (Baci | lus Cal mette-Querin)]jgytotoxilc | ynphocyte antigen 4
(CTLA4) antibodies and agents capab|e1959D|OCK|ng CTLA4 such as MDX-010.

[ 0169] Exanpl es of bi ol ogi cal reapuuaclygguuucuz are agents that nodify

def ense nechani sns of |iving orgartsAs bi-elqgi cal responses, such as
survival, growmh, or differentiption 1323 ssue cells to direct themto have
anti-tunor activity. Such agentp_incl i#é3 but dre not linmited to, krestin,
| entinan, sizofuran, picibanil,|PF-35126¥Y6 and|ubeni nex. [0170] Exanpl es of
pyrimdi ne anal ogs include, butfare np47pinmteq to, 5-fluorouracil, .
floxuridine, doxifluridine, ralfrtrexgegdgpcytardbine, cytosine arabinoside,
fl udarabi ne, triacetyluridine, roxachégglne and genti t abi ne.

[0171] Exanpl es of purine anal ogp IHblrzaZ but—gqre not linmted to,

nmer capt opuri ne and thi oguani ne. H-81++2 YA&"“'ac of antimtotic agents
include, but are not limted to NL(?
hydr oxyphenyl ) ami no) pyri di n- 3- ylL) - 4- mé8.Kdxybendenesul f onani de, paclitaxel ,
docet axel , | arotaxel, epothilong D, PNU3400940, batabulin, ixabepilone,
patupi | one, XRP-9881, vinfluning and ZK7EPO (synthetic epothilone).
[0173] Exanpl es of radi ot herapy | nCTUdgg @ut arg not limted to, external
beam r adi ot her apy ( XBRT), telet|e|apy2135abnytrerapy, seal ed-source
radlotherapy and unseal ed- sour ce—a#h C;.C'apy [0174] Bi TE anti bodi es are

t t hat dj t T-¢c cell
oi il t kb Ty BRRG gkt Fer iy BBendt Tne e LA TN FER Peicd Tonde ity
cancer Qi?éu'n%ul(@ﬁﬁgmoﬁﬁ ICffor@'F-gﬁnqptlhcﬁﬁ)&E e ﬁeélgsl é%féell lButz, a0 €704 03 hid b@dod O,

adecat umuma M ¢romet Mr201), blinatunmormab (M cromet MI 103) and the |ike.
W t hout 2Beinregch pzmetie@%% t he@rqpmbndgn@ft Féoren InéBfTa%ﬁ%iﬁr@ brse wheharcrized b

elicit 0Ssi s the target can r ce S by exocyt osi tol ytjc
PRI - 5 B R e Tl e R AT L LS s
Bcl-2 hasgpees ﬁsaaometl@ cBhth@BHAdeatt ia@stltryduqiehpm @ﬁc}ﬂ@pﬂte@élpssmmdoom et
perforin and granzyme B. These data suggest that inhibition of Bcl-2 could

enhance anpecgmbednicat, dorack 4B 2@ freel base F-characterigpe RY taapepbt B dPaelh of dbfcer

282270%3%%%%%?%@§%6&8%%%%588 [Oagg?g?kNA;52rg7ﬁgl228?25 hga ng endogenous

RNA bas¢e068] chERROepdays edpdeibil e diaphiestie doi tem [ NBT-008Ifiké badel mr‘[&rﬁkmleﬁ@‘br
abol i sh cel lul ar act|V|t£; but rather inpart increased stability and/o

i ncr eas déptidgrishing Fospy dnEpm EQeppl daclyde dife REddl 2tnordPf BOR 1188 |1|§<90uél%d
phosphorgtdab agt u 2 egxynycl.eo £ G443 g0 n

rlbonucﬁggglg@ ﬁl%&%Fgﬁgonég?egql s&ﬁbg@ﬁg?ﬁgxyethy th%%ﬂg§?| Sels
conbi natchmastenkteiraedﬁasabgda pdwdx dt ke onel d)lemeliel%lﬂﬂlesapohama \Ialayothgr dmimglﬂrhmt

, t bl t d
bui ges, TRERLATIL6S Bre Ritech sbirodntress 15D b BuBak aheted bes ForboTyel
active %f‘ﬁlﬂelr%ﬁﬁ)'oaﬁﬁen@‘ Rl A8t-b enged b sde RNA A- s ENAY b%/aarpéaﬁ\é?eéch%f e

nunber of nucl eotides on each strand (blunt ends) or asymmetric ends

( over hamgsifionsiihewonerllbbled. of 1-2 nucl eoti des can be present on the sense
and/or the antisense strand, as well as present on the 5 - and/ or the
3'-ends of a given strand. For exanple, siRNAs targeting M-1 have been
shown to enhance the activity of ABT-268 (Tse et al. (2008), supra, and
references therein). [0176] Miltival ent binding proteins are binding
proteins conprising two or nore antigen binding sites. Miltival ent binding
proteins are engineered to have the three or nore antigen binding sites and
are generally not naturally occurring antibodies. The term"nultispecific
bi ndi ng protein" nmeans a bi nding protein capable of binding two or nore
related or unrelated targets. Dual varlable donaln (DVD) b|nd|ng protelns

o Y 2 - o, . o, .




bl adder cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cut aneous or intraocul ar nel anoma, ovarian cancer, breast cancer, uterine
cancer, ocapeonamei2ef the fallopian tubes, carcinona of trhe/uscdonetsss um
carci noma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
bone cancer, colon cancer, rectal cancer, cancer of the anal region,
stomach cancer, gastrointestinal (gastric, colorectal and/or duodenal)

cancer, nic | ocytic | euykem a, eal cancer., cancer of the
a1 ARG neant gﬁﬂ@réy%%talﬂlﬂ%?@H&d@#ﬁ@%@?&é?ﬂa% Iarlifing FOlYHED famsorth

gl and, qRRgewl f APhErRREALMNLFA Abaildof fRE&EnChvEMBNAdIENRkr, 3bRRBF: free
sarcoma of soft tissue, cancer of the urethra, cancer of the penis,

t est i culfams waheeFormhbpat bosl laltagenehdly aréferrehthr dhis pitippsa.y duct) cancer,
primry ecopdary central nervous.system.tunor, primary or secondar

brai n § (7T v lgidieh s ds SXPERFS RIS A st eyl s Bl oi
| eukem @onfey MR tRerlvydedP MBFRoalll YAl 08 R S tHeCank RiAK Edth histdredl bi £4h gl time),

| ynphorma, | ynphoi d nalignancies of T-cell or B-cell origin, nelanong,

mul ti pl eviigleranbe adniistersd@epn appieps gl frequendy, egngwieenéaly, topnss teeklye ncer |
smal | -c I c n - ' Wi t r I
carcin o%{)utc%ptgi aﬁ%ﬁtﬁﬁg(?o @%éﬁﬂeen@bc%gf\?&sﬁ rSﬁetg %Pgl{stcrgspoﬁ ‘gtfﬁ{ee)&aﬁ rf? ?gﬁ)&ﬁg p\/ ous
syst em apoutmEOy acaintiise] abvear 200sabsys 2 HNabyupdiorabou 356 Hatcbgk 400,saboytps b om,
spinal axis tunors, brain ste%:gorm, pituitary adenonm, adrenocortical
cancer, 2§a¥t508mg dAunggesesan ¢rable in Raingly @@ple ehd PRIt ehFPSHIsHdOr
fibrosar I i t i nati on thereof.
[0182] | rﬁ&a lerlgt%lég?l?i lﬁggr"{ﬁeesﬁ%‘%g% %ﬁa@éqgg%%%g%taig%{g&bf the invention is
adm ni st{@063d i nThe hiphenpeuninic aldsy, &ffmotel desirablpuitbetames subglectt a ibhemleefd

t hereof tao treath bl adder c neen, hbrai n cancer,%tlarea t cancer, bone. marrow
cancer, S¥EPIEaha L BHEUE, 2 CHAOYRNE MM BMSEsraton dulbsniryg 1B oroitige Bretander

esophaggaia @ R6flentrMeRPLOABT BT HABLLbohtyYAPRRRAhASLI CalRUKE b &bout 200
follicular |ynmphoma, |ynphoid malignancies of T-cell or B-cell origin,

mel anomang/my.dbogemepls abagkenitwut By elbowtal 00oatdut d2hebpyt BWaariadnutcdioeg/ml.
non-small-cell. | ung cancer rostate canger, .S -cell lung.ca r or

ool eon g arientRasTAREET 3 M6 iR s Bk mn i ant N RENE B ¢ on
can be a#piti% teuBshti209€ @sibEatplOibdud 7@ RYow 1. 5%0 Msoue N 0 hBodddi 3% bkt

t her apeuti c agents. '[130184] For exanple, a nethod for treating nesothelions,
bl adder legneieboupdife bgatdightcancer, skin cancer, cancer of the head or neck,

cut aneo ingr r han. c - Br. i ne
Canaor 8o, | Chi POGNLB TR AIOTn. AU IETCHN ALt AR R ARGRIeq Hh G
car ci nomnhiowilt be uaddrsbad tcaean famauBtantibly WA @I nige ABIF 263N IMA sofutibhel.evudora,
bone cancer, colon cancer, rectal cancer, cancer of the anal reqi

egi on,
st omach SEBHEER] PR B frewplen m(ogaﬁltapia@smtc%%o%% érIoraﬁleP/no%bO&hg%e R4lthe
cancer., 01085 G [V BHRQEYL Iy d AHHhS Toitn, FRARIAAGRLCAIRE SambRINE Fhe Rlm
smal | intestine, cancer “of ¥he endocrine system cancer of the thyroi
gl and, ocaspeesionf ot het. pdn girhsticel terglsarfds nxans ehatothe t ABT B3 emabt goraradly be
sarcona .of soft tissue, cancer of the urethra, canc f the penis,
esti culamising at o SRAGAFDEE baiprts(HEBAE B B D Aary Jeet eddert
pri mary Al RemABdRiod (KR Mhd BhitETYRBAIS Y8t BNdnPePItureRIchbBRIYt, MusSRensaby
brain tunor, Hodgkin's disease, chronic or acute |eukem a, chronic nyel oid
| eukem a, suiphishesmgentemtiop ybholkdatake ymohasispardt the rheaek effempefasiuies dorlvelrich the

| ynphors, | hoi d. | i,gnancies _of T-cell or B-cell origin, nelanoma,

it 11 o SORPETBiR i Be A RER e n ROl etaer R Tehd s @ b ostate cancer
smal | - cgd070] ungTEEARAPsul ReDNLQid & “dub&arkddiyeinafkholic'yi.el aiving aoathasél br
carcinoma, carcinoma of the renal pelvis, neoplasns of the central nervous
syst em hgyingenyangmt of ethaaehBaisis sypdlednoughnih Sl MaFicrbEgRE ressentaiy Rehs,

spi nal ' ' 10 I tuitay L cal
cancer, %élaff ﬁ&oggg%geg&@glﬁ%e%ﬁ g%%ééésr% © '? %%Hfgpﬁ\gérﬁ?pqgﬁbggﬁgl cgt?%?o%%?sa

fi br osampcsent, mueubobtlast onmeshodd comlehasticnm® which iareghiynat thencaphde abéll in a
subj ect conprises admnjistering to the subject therapeutically effective
arount s CBWP(%W“%CIi ABFIC lészaﬂtfo%agwﬁ%t%%awdt PRRTHGR AEOON lﬁ?ﬁdth(l%)abBWeg rPhor e
of etoposide, vincristine, CHOP, rituxi mab, rapanycin, R CHOP, RCVP,

DA- EPOCH- R or bortezomi b. [0185]In pard7cul ar enbodi nents, a conposition of
the invention is admnistered in a therapeutically effective anount to a
subject in need thereof in conbination therapy with etoposide, vincristine,
CHOP, rituximab, rapamycin, R CHOP, RCVP, DA-EPOCCH R or bortezomb in a
therapeutically effective amount, for treatnent of a |ynphoid malignancy
such as B-cell |ynphoma or non-Hodgkin's | ynphonma. [0186] The present
invention also provides a nethod for maintaining in bloodstreamof a human
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Table 4. Solubility (ng/g) of ABT-263 parent and bis-HCl1 salt in lipid

sol vents Sol vent Parent (Form 1) bis-HCl salt corn oil <86 <104 sesane oil
<75 <80 cwet2or1/opi27 >78.8 M gl yol 810TM <76 <84 Li poi d STHseMDe589- 200

48.9 Phosal 53 MCTTm > 300 n.d. oleic acid >514 <498 Immtor 742TM > 245
Capmul MCMIm > 321 Capmul PG 8TM <43

weight ethanol. This is especially important where a hard capsule shell, for example a hard
gelatin or hydroxypropylmethylcellulose (HPMC) capsule shell, is used. Soft capsule shells,
for example soft gelatin or starch-based shells containing a plasticizer, can tolerate somewhat
higher amounts of ethanol. Certain pre-blended phospholipid products useful herein contain
small amounts of ethanol that are non-deleterious even to a hard gelatin capsule; for example
Phosal 53 MCT™ can contain up to about 6% ethanol. When used illustratively in an amount
not exceeding about 75% by weight of the encapsulated liquid, Phosal 53 MCT™ is seen to
contribute ethanol in an amount not exceeding about 4.5% by weight of the encapsulated
liquid, which remains “substantially non-ethanolic” as defined herein.

[0071] In most embodiments, the encapsulated liquid is also “substantially non-aqueous”,
i.e., having no water, or having an amount of water that is small enough to be, in practical
terms, essentially non-deleterious to performance or properties of the composition. Typically,
the encapsulated liquid comprises zero to less than about 5% by weight water. It will be
understood that certain ingredients useful herein can bind small amounts of water on or within
their molecules or supramolecular structures; such bound water if present does not affect the
“substantially non-aqueous” character of the carrier as defined herein. Furthermore,
according to those embodiments where a poorly lipid-soluble antioxidant is used, a small
amount of water, generally not exceeding about 1% by weight of the encapsulated liquid, is
generally necessary.

[0072] As indicated above, the encapsulated liquid comprises, inter alia, a phospholipid,
and a pharmaceutically acceptable solubilizing agent for the phospholipid. It will be
understood that reference in the singular to a (or the) phospholipid, solubilizing agent or other
formulation ingredient herein includes the plural; thus combinations, for example mixtures, of
more than one phospholipid, or more than one solubilizing agent, are expressly contemplated
herein. The solubilizing agent, or the combination of solubilizing agent and phospholipid,
may also assist in solubilizing the ABT-263, as may other ingredients, such as a non-
phospholipid surfactant.

[0073] Any pharmaceutically acceptable phospholipid or mixture of phospholipids can be
used. In general such phospholipids are phosphoric acid esters that yield on hydrolysis
phosphoric acid, fatty acid(s), an alcohol and a nitrogenous base. Pharmaceutically acceptable

phospholipids can include without limitation phosphatidylcholines, phosphatidylserines and
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Capmul PG 12TM <39 Captex 300TM <52 Labrafil M 1944 CSTm >265 <45
Labrafil M 2125 CSTM >290 <44 Sol vent Parent (Form 1) bis-HCL salt

PEG 400 x20Qoma7812pr opyl ene gl ycol > 337 Tween 20TM > 2PEG/Us20i666iFseen 80TM
> 256 > 125 Labrasol TM > 242 > 292 Crenophor RHAOTM > 226

phosphatidylethanolamines. In one embodiment the composition comprises phosphatidylcholine,
derived for example from natural lecithin. Any source of lecithin can be used, including
animal sources such as egg yolk, but plant sources are generally preferred. Soy is a
particularly rich source of lecithin that can provide phosphatidylcholine for use in the present
invention.

[0074] Mlustratively, a suitable amount of phospholipid is about 15% to about 60%, for
example about 20% to about 45%, by weight of the encapsulated liquid, although greater and
lesser amounts can be useful in particular situations.

[0075] Ingredients useful as components of the solubilizing agent include glycols,
glycolides and glycerides.

[0076] Glycols are generally suitable only where a soft capsule shell is to be used, and
tend to be incompatible with hard shells such as hard gelatin shells. Suitable glycols for soft
capsules of the invention include propylene glycol and polyethylene glycols (PEGs) having
molecular weight of about 200 to about 1,000 g/mol, e.g., PEG 400, which has an average
molecular weight of about 400 g/mol. Such glycols can provide relatively high solubility of
ABT-263; however in some cases ABT-263 can exhibit chemical degradation, for example
sulfoxide formation, to some degree when in solution in presence of such glycols. This can
be evident by color changes of the solution with time. The higher the glycol content of the
carrier, the greater may be the tendency for degradation of the ABT-263. In one embodiment,
therefore, one or more glycols are present in a total glycol amount of at least about 1% but
less than about 50%, for example less than about 30%, less than about 20%, less than about
15% or less than about 10% by weight of the encapsulated liquid. In another embodiment, the
carrier comprises substantially no glycol.

[0077] Glycolides are glycols such as propylene glycol or PEG esterified with one or
more organic acids, for example medium- to long-chain fatty acids. Suitable examples
include propylene glycol monocaprylate, propylene glycol monolaurate and propylene glycol
dilaurate products such as, for example. Capmul PG-8™, Capmul PG-12™ and Capmul
PG-2L™ respectively of Abitec Corp. and products substantially equivalent thereto.

[0078] Suitable glycerides include, without limitation, medium- to long-chain mono-, di-
and triglycerides. The term “medium-chain” herein refers to hydrocarbyl chains individually

having more than about 6 and less than about 12 carbon atoms, including for example Cs to
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4 hyﬁr%cgr%ylzgroups in the glyceride materials can be saturated, mono- or polyunsaturated.
[0079] In one embodiment the encapsulated liquid comprises, as a major component of
the solubilizing agent, one or more medium-chain triglycerides. A suitable example of a
medium-chain triglyceride material is a caprylic/capric triglyceride product such as, for
example, Captex 355 EP™ of Abitec Corp. and products substantially equivalent thereto.
Optionally, as a further major component of the solubilizing agent of this embodiment, the
encapsulated liquid further comprises one or more medium-chain mono- and/or diglycerides.
A suitable example of such a component is a caprylic/capric mono- and diglyceride product
such as, for example, Imwitor 742™ of Sasol Germany GmbH and products substantially
equivalent thereto.
[0080] Where one or more glycerides are present as a major component of the solubilizing
agent, a suitable total amount of glycerides is an amount effective to solubilize the
phospholipid and, in combination with other excipients, effective to maintain ABT-263 in
solution. For example, glycerides such as medium-chain mono-, di- and triglycerides can be
present in a total glyceride amount of about 15% to about 60%, for example about 20% to
about 45%, by weight of the encapsulated liquid, although greater and lesser amounts can be
useful in particular situations. In one embodiment, the encapsulated liquid comprises about
7% to about 30%, for example about 10% to about 25%, by weight medium-chain
triglycerides and about 7% to about 30%, for example about 10% to about 25%, by weight
medium-chain mono- and diglycerides.
[0081] Conveniently, pre-blended products are available containing a suitable
phospholipid/solubilizing agent combination for use in compositions of the present invention.
It is emphasized that, while compositions comprising such products are embraced by the
present invention, no limitation to such compositions is intended. Pre-blended phospholipid/
solubilizing agent products can be advantageous in improving ease of preparation of the

present compositions.
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[0082] An illustrative example of a pre-blended phospholipid + solubilizing agent product
is Phosal 53 MCT™, available from Phospholipid GmbH, which contains, by weight, not less
than 53% phosphatidylcholine, not more than 6% lysophosphatidylcholine, about 29%
medium-chain triglycerides, 3—6% (typically about 5%) ethanol, about 3% mono- and
diglycerides from sunflower oil, about 2% oleic acid, and about 0.2% ascorbyl palmitate.
[0083] Another illustrative example is Lipoid S75™, available from Lipoid GmbH, which
contains, by weight, not less than 70% phosphatidylcholine in a solubilizing system. This can
be further blended with medium-chain triglycerides, for example in a 30/70 weight/weight
mixture, to provide a product (“Lipoid S75™ MCT”) containing, by weight, not less than
20% phosphatiylcholine, 2-4% phosphatidylethanolamine, not more than 1.5%
lysophosphatidyl-choline, and 67-73% medium-chain triglycerides.

[0084] Yet another illustrative example of a pre-blended phospholipid + solubilizing
agent product, in this case suitable only for soft capsules of the invention, is Phosal 50 PG™,
available from Phospholipid GmbH, which comprises, by weight, not less than 50%
phosphatidylcholine, not more than 6% lysophosphatidylcholine, about 35% propylene
glycol, about 3% mono- and diglycerides from sunflower oil, about 2% soy fatty acids, about
2% ethanol, and about 0.2% ascorbyl palmitate.

[0085] The phosphatidylcholine component of each of these pre-blended products is
derived from soy lecithin. Products having substantially equivalent composition may be
obtainable from other suppliers. A product having “substantially equivalent composition” in
the present context means having a composition sufficiently similar to the reference
composition in its ingredient list and relative amounts of ingredients to exhibit no practical
difference in properties with respect to utilization of the product herein.

[0086] The encapsulated liquid further comprises a pharmaceutically acceptable non-
phospholipid surfactant. One of skill in the art will be able to select a suitable surfactant for
use in a capsule of the invention, based on information herein. Such a surfactant can serve
various functions, including for example enhancing dispersion of the encapsulated liquid upon
release from the capsule in the aqueous environment of the gastrointestinal tract. Thus in one
embodiment the non-phospholipid surfactant is a dispersing and/or emulsifying agent that
enhances dispersion and/or emulsification of the capsule contents in real or simulated

gastrointestinal fluid. Illustratively, a surfactant such as a polysorbate (polyoxyethylene
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sorbitan ester), e.g., polysorbate 80 (available for example as Tween™ 80 from Unigema),
can be included in an amount of about 7% to about 30%, for example about 10% to about
25%, by weight of the encapsulated liquid.

[0087] ABT-263 is susceptible to degradation, including by formation of sulfoxides, in an
oxidative environment; thus it is desirable to include an antioxidant in the composition.
Antioxidants used in pharmaceutical compositions are most typically agents that inhibit
generation of oxidative species such as triplet or singlet oxygen, superoxides, peroxide and
free hydroxyl radicals, or agents that scavenge such oxidative species as they are generated.
Examples of commonly used antioxidants of these classes include butylated hydroxyanisole
(BHA), butylated hydroxytoluene (BHT), retinyl palmitate, tocopherol, propyl gallate,
ascorbic acid and ascorbyl palmitate. The present inventors have found, however, that at least
some commonly used antioxidants are ineffective to protect ABT-263 from excessive
sulfoxide formation in encapsulated liquid formulations as described herein.

[0088] For example, BHA, added at 0.2% by weight to a 15% by weight solution of
ABT-263 free base in a medium referred to herein as “IPT-253” (20% Imwitor 742™, 50%
Phosal 53 MCT™, 30% Tween™ 80), has been found to have no effect on sulfoxide
formation in a 4-week stability study at 40°C without nitrogen purging of headspace, as

shown in Table 3. A full report of this study is found in Example 7 herein.

Table 3. Effect of 0.2% BHA on ABT-263 sulfoxide formation in IPT-253 solution

Time % Total sulfoxides

(weeks) | No antioxidant | 0.2% BHA
0 not detectable 0.06
1 0.26 0.29
2 0.47 0.49
3 0.56 0.58
4 0.67 0.68

[0089] Antioxidants that, by contrast, have been found effective are sulfur-containing

compounds, including compounds of formula

Y2
]
YSJ\mY\RS
where

nis 0,1 or2;
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40: 30: 30 30: 40: 30 Ternary system % by weight Mscibility of

exci pients ABT-263 solubility 10% salt | 20%free base ImMtor 742TM
Labrafil wWbRoti7@3TM Cr enophor RHAOTM (| LC systens) 45: 20TaB2000M6¥A8% vehi cl e
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(vehicle not m scible)

Y'is S;

Y?is NHR', OH or H, where R' is alkyl or alkylcarbonyl;
Y?is COOR? or CH,OH, where R?isHor alkyl; and
R*is H or alkyl;

where alkyl groups are independently optionally substituted with one of more substituents
independently selected from the group consisting of carboxyl, alkylcarbonyl, alkoxycarbonyl,
amino and alkylcarbonylamino; a pharmaceutically acceptable salt thereof; or, where Y'is S
and R’ is H, an —S—S— dimer thereof or pharmaceutically acceptable salt of such dimer; or
compounds of formula
R Re
where
Y is S or S-S; and
R* and R’ are independently selected from H, alkyl and (CH,),R® where n is 0-10 and
R® is arylcarbonyl, alkylcarbonyl, alkoxycarbonyl, carboxyl or CHR’R™
substituted alkyl, where R’ and R® are independently CO,R’, CH,OH, hydrogen or
NHR'®, where R’ is H, alkyl, substituted alkyl or arylalkyl and R is hydrogen,
alkyl, alkylcarbonyl or alkoxycarbonyl.

[0090] An “alkyl” substituent or an “alkyl” or “alkoxy” group forming part of a
substituent is one having 1 to about 18 carbon atoms and can consist of a straight or branched
chain. An “aryl” group forming part of a substituent is a phenyl group, unsubstituted or
substituted with one or more hydroxy, alkoxy or alkyl groups.

[0091] R! is illustratively C; 4 alkyl (e.g., methyl or ethyl) or (C,_4 alkyl)carbonyl (e.g.,
acetyl).

[0092] R’ is illustratively H or Cj_js alkyl, for example methyl, ethyl, propyl (e.g., n-
propyl or isopropyl), butyl (e.g., n-butyl, isobutyl or r-butyl), octyl (e.g., n-octyl or 2-
ethylhexyl), dodecyl (e.g., lauryl), tridecyl, tetradecyl, hexadecyl or octadecyl (e.g., stearyl).
[0093] R’is typically H or C; 4 alkyl (e.g., methyl or ethyl).

[0094] A sulfur-containing antioxidant of either of the above formulae can be, for
example, a natural or synthetic amino acid or a derivative thereof such as an alkyl ester or

N-acyl derivative, or a salt of such amino acid or derivative. Where the amino acid or
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derivative thereof is derived from a natural source it is typically in the L-configuration;
however it is understood that D-isomers and D,L-isomer mixtures can be substituted if
necessary.

[0095] Non-limiting examples of such sulfur-containing compounds useful herein include
B-alkylmercaptoketones, cysteine, cystine, homocysteine, methionine, thiodiglycolic acid,
thiodipropionic acid, thioglycerol and salts, esters, amides and thioethers thereof; and
combinations thereof. More particularly, one or more of such compounds can be selected
from N-acetylcysteine, N-acetylcysteine butyl ester, N-acetylcysteine dodecyl ester, N-acetyl-
cysteine ethyl ester, N-acetylcysteine methyl ester, N-acetylcysteine octyl ester, N-acetyl-
cysteine propyl ester, N-acetylcysteine stearyl ester, N-acetylcysteine tetradecyl ester,
N-acetylcysteine tridecyl ester, N-acetylmethionine, N-acetylmethionine butyl ester, N-acetyl-
methionine dodecyl ester, N-acetylmethionine ethyl ester, N-acetylmethionine methyl ester,
N-acetylmethionine octyl ester, N-acetylmethionine propyl ester, N-acetylmethionine stearyl
ester, N-acetylmethionine tetradecyl ester, N-acetylmethionine tridecyl ester, cysteine,
cysteine butyl ester, cysteine dodecyl ester, cysteine ethyl ester, cysteine methyl ester,
cysteine octyl ester, cysteine propyl ester, cysteine stearyl ester, cysteine tetradecyl ester,
cysteine tridecyl ester, cystine, cystine dibutyl ester, cystine di(dodecyl) ester, cystine diethyl
ester, cystine dimethyl ester, cystine dioctyl ester, cystine dipropyl ester, cystine distearyl
ester, cystine di(tetradecyl) ester, cystine di(tridecyl) ester, N,N-diacetylcystine, N,N-
diacetylcystine dibutyl ester, N,N-diacetylcystine diethyl ester, N,N-diacetylcystine
di(dodecyl) ester, N,N-diacetylcystine dimethyl ester, N,N-diacetylcystine dioctyl ester, N,N-
diacetylcystine dipropyl ester, N,N-diacetylcystine distearyl ester, N,N-diacetylcystine
di(tetradecyl) ester, N,N-diacetylcystine di(tridecyl) ester, dibutyl thiodiglycolate, dibutyl
thiodipropionate, di(dodecyl) thiodiglycolate, di(dodecyl) thiodipropionate, diethyl
thiodiglycolate, diethyl thiodipropionate, dimethyl thiodiglycolate, dimethyl thiodipropionate,
dioctyl thiodiglycolate, dioctyl thiodipropionate, dipropyl thiodiglycolate, dipropyl
thiodipropionate, distearyl thiodiglycolate, distearyl thiodipropionate, di(tetradecyl)
thiodiglycolate, di(tetradecyl) thiodipropionate, homocysteine, homocysteine butyl ester,
homocysteine dodecyl ester, homocysteine ethyl ester, homocysteine methyl ester,
homocysteine octyl ester, homocysteine propyl ester, homocysteine stearyl ester,

homocysteine tetradecyl ester, homocysteine tridecyl ester, methionine, methionine butyl
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ester, methionine dodecyl ester, methionine ethyl ester, methionine methyl ester, methionine
octyl ester, methionine propyl ester, methionine stearyl ester, methionine tetradecyl ester,
methionine tridecyl ester, S-methylcysteine, S-methylcysteine butyl ester, S-methylcysteine
dodecyl ester, S-methylcysteine ethyl ester, S-methylcysteine methyl ester, S-methylcysteine
octyl ester, S-methylcysteine propyl ester, S-methylcysteine stearyl ester, S-methylcysteine
tetradecyl ester, S-methylcysteine tridecyl ester, thiodiglycolic acid, thiodipropionic acid,
thioglycerol, isomers and mixtures of isomers thereof, and salts thereof.

[0096] Salts of the above compounds can be acid addition salts such as the acetate, adipate,
alginate, bicarbonate, citrate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate,
butyrate, camphorate, camphorsulfonate, digluconate, formate, fumarate, glycerophosphate,
glutamate, hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,
lactobionate, lactate, maleate, mesitylenesulfonate, methanesulfonate, naphthylenesulfonate,
nicotinate, oxalate, pamoate, pectinate, persulfate, phosphate, picrate, propionate, succinate,
tartrate, thiocyanate, trichloroacetate, trifluoroacetate, para-toluenesulfonate and undecanoate
salts.

[0097] Without being bound by theory, it is generally believed that sulfur-containing
antioxidants such as those exemplified above protect the ABT-263 by being themselves more
readily oxidizable and, therefore, being oxidized preferentially over the ABT-263. In general,
for this mode of operation to provide an acceptable degree of protection for the ABT-263, the
antioxidant must be present in a substantial amount, for example in a molar ratio to ABT-263
of at least about 1:10. In some embodiments, the molar ratio of antioxidant to ABT-263 is
about 1:10 to about 2:1, for example about 1:5 to about 1.5:1. Best results will sometimes be
obtained when the molar ratio is approximately 1:1, i.e., about 8:10 to about 10:8.

[0098] Notwithstanding the antioxidant efficacy of sulfur-containing antioxidants of the
above formulae, the present inventors have found that, at molar ratios of approximately 1:1,
such antioxidants have a tendency to result in solutions that become cloudy upon storage,
when ABT-263 is used in the form of its free base. For solutions containing ABT-263 in the
form of its bis-HCI salt, this tendency is absent or at least less marked.

[0099] However, in yet another unexpected discovery, ABT-263 free base has been found
to be less susceptible to sulfoxide formation than ABT-263 bis-HCl when formulated in lipid

solution (but in the absence of antioxidant), as shown in Table 6 (see Example 3
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hereinbelow). The solvent system in solution A is Phosal 53 MCT™/ethanol, 9:1 v/v; and in
solution B is Labrafil M 1944 CS™/oleic acid/polysorbate 80, 30%/40%/30% by weight.
(Labrafil M 1944 CS™ of Gattefossé contains polyoxyethylene glyceryl monooleate.) The
three-week study was conducted at 40°C without nitrogen purging of headspace.

[0100] To take advantage of the unexpected finding that ABT-263 is less susceptible to
sulfoxide formation in its free-base than salt form, the present inventors have turned to a
different class of sulfur-containing antioxidants, namely inorganic antioxidants of the sulfite,
bisulfite, metabisulfite and thiosulfate classes. To complicate matters, these antioxidants are
poorly lipid-soluble and must be introduced to the solution for encapsulation in aqueous
solution. Presence of water promotes sulfoxide formation in ABT-263 solutions, the very
effect that is sought to be minimized. To restrict the amount of added water, poorly lipid-
soluble antioxidants are, in one embodiment of the present invention, added at much lower
concentrations than those providing molar equivalence to the concentration of ABT-263.
[0101] Where a poorly lipid-soluble antioxidant such as a sulfite, bisulfite, metabisulfite
or thiosulfate antioxidant is used, it is accompanied in the solution for encapsulation by water
in an amount not exceeding about 1% by weight, for example about 0.2% to about 0.8% by
weight. The amount of such antioxidant that can be introduced in such a small amount of
water typically does not exceed about 0.2% by weight, and is for example an amount of about
0.02% to about 0.2%, or about 0.05% to about 0.15%, by weight, of the solution for
encapsulation.

[0102] To minimize the amount of water added to the formulation, it is desirable to
provide the antioxidant in the form of a relatively concentrated aqueous stock solution, for
example having at least about 10% by weight antioxidant. However, it has been found that
where an excessively concentrated stock solution (e.g., about 20% or higher) is used, this can
result in undesirable precipitation of solids in the formulation. Suitable concentrations of
antioxidant in the stock solution are typically about 10% to about 18%, illustratively about
15%, by weight.

[0103] Sodium and potassium salts of sulfites, bisulfites, metabisulfites and thiosulfates
are useful antioxidants according to the present embodiment; more particularly sodium and
potassium metabisulfites.

[0104] Optionally, a composition of the present invention further comprises a chelating
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agent. In some circumstances, a chelating agent such as ethylenediaminetetraacetic acid
(EDTA or edetate), carvedilol, citric acid and salts thereof, choline citrate, tartaric acid and
salts thereof and the like can further improve storage stability of the formulation. It is
believed, without being bound by theory, that a chelating agent can enhance antioxidant
effectiveness by sequestering metal ions that catalyze or otherwise promote oxidative
degradation of the drug compound.

[0105] In one embodiment, EDTA or a salt thereof (e.g., disodium EDTA or calcium
disodium EDTA) is optionally added, for example in an amount of about 0.002% to about
0.02% by weight of the solution for encapsulation. EDTA can be added as an aqueous stock
solution in the same manner as the antioxidant. The antioxidant and EDTA can, if desired, be
added as components of the same stock solution.

[0106] Surprisingly at the very low concentrations of poorly lipid-soluble antioxidant
such as sodium metabisulfite contemplated herein (typically the molar ratio of such
antioxidant to ABT-263 according to the present embodiment is no greater than about 1:20),
sulfoxide formation has been found to remain within acceptable limits, as illustrated in
Example 12 herein.

[0107] Sulfoxide formation can be further minimized by selecting formulation ingredients
having low peroxide value. Peroxide value is a well established property of pharmaceutical
excipients and is generally expressed (as herein) in units corresponding to milliequivalents of
peroxides per kilogram of excipient (meq/kg). Some excipients inherently have low peroxide
value, but others, for example those having unsaturated fatty acid such as oleyl moieties
and/or polyoxyethylene chains, can be sources of peroxides. In the case of polysorbate 80, for
example, it is preferable to select a source of polysorbate 80 having a peroxide value not
greater than about 5, for example not greater than about 2. Suitable sources include Crillet
4HP™ and Super-Refined Tween 80™, both available from Croda.

[0108] Mlustratively, the encapsulated liquid solution according to the present

embodiment comprises:

about 5% to about 20% by weight ABT-263 free base,

about 15% to about 60% by weight phosphatidylcholine,

about 7% to about 30% by weight of medium-chain triglycerides,

about 7% to about 30% by weight of medium-chain mono- and diglycerides,
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about 0.02% to about 0.2% by weight sodium or potassium metabisulfite,

about 0.003% to about 0.01% EDTA or salt thereof, and

about 0.2% to about 0.8% water.

[0109] Other excipients can optionally be present in the encapsulated solution, so long as
they do not adversely affect the storage stability, safety or therapeutic efficacy of the capsule
to an unacceptable degree. However, in a more particular embodiment, the encapsulated
liquid solution consists essentially of the ingredients listed immediately above.

[0110] The capsule shell can be of any pharmaceutically acceptable material, including
hard or soft gelatin. A capsule shell size is selected appropriate to the amount of liquid to be
encapsulated. For example, a size 0 capsule shell can be used to encapsulate up to about 600
mg of liquid and a size 00 capsule shell up to about 900 mg of liquid.

[0111] A prototype capsule of the present invention comprises a size 0 hard gelatin

capsule shell having encapsulated therewithin a liquid solution that comprises:

about 50 mg ABT-263 free base,

about 150 mg phosphatidylcholine,

about 75 mg medium-chain triglycerides,

about 90 mg medium-chain mono- and diglycerides,
about 90 mg polysorbate 80 surfactant,

about 0.25 mg sodium or potassium metabisulfite,
about 0.025 mg EDTA or salt thereof, and

about 2.5 mg water.

[0112] The term “about” in the immediately preceding description of a prototype capsule
will be understood to mean that the amounts shown can vary within usual manufacturing
tolerances accepted in the pharmaceutical industry.

[0113] The constraints of chemical and physical stability leading to the capsule of the
present invention can present a still further challenge with respect to bioavailability when
administered orally.  Acceptable bioavailability can be evidenced, for example, by
pharmacokinetic (PK) parameters including peak plasma concentration (Cpax) and area under

the plasma concentration-time curve (AUC), calculated from zero to 24 hours from time of
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administration (AUCg 24) or from zero to infinity (AUCy ). Illustratively, bioavailability can
be expressed as a percentage, for example using the parameter F, which computes AUC for
oral delivery of a test composition as a percentage of AUC for intravenous (i.v.) delivery of
the drug in a suitable solvent, taking into account any difference between oral and i.v. doses.
[0114] Bioavailability can be determined by PK studies in humans or in any suitable
model species. For present purposes, a dog model, as illustratively described in Example 11
below, is generally suitable. In various illustrative embodiments, capsules of the invention
exhibit oral ABT-263 bioavailability of at least about 30%, at least about 35% or at least
about 40%, up to or exceeding about 50%, in a dog model, when administered as a single
ABT-263 dose of about 2.5 to about 10 mg/kg to fasting or non-fasting animals.

[0115] In one example, the capsule comprises ABT-263 in free-base or salt form and
excipients selected to provide (a) solubility of ABT-263 of at least about 40 mg/g, for example
at least about 50 mg/g, at least about 60 mg/g, at least about 70 mg/g, at least about 80 mg/g
or at least about 100 mg/g, at about 25°C; and (b) a PK profile upon oral administration of the
composition in a dog model exhibiting a bioavailability of at least about 30%.

[0116] In a particular embodiment, the capsule is a prototype capsule as described above
or another capsule of the present invention that is substantially bioequivalent thereto.

[0117] The term “‘substantially bioequivalent” herein means exhibiting, in a human PK
single- or multiple-dose study in fasting or non-fasting conditions, substantially equal Cpax
and substantially equal exposure measured as AUC, for example AUCy 4 or AUCy .. The
compositions being compared for substantial bioequivalence should be administered at the
same dose or doses, expressed in the case of ABT-263 as free-base equivalent. If a multiple-
dose study is used to draw the comparison, it is the steady-state values of C,,,x and AUC that
are used. In the present context, Cpax or AUC of a test composition is “substantially equal” if
it is no less than 80% and no greater than 125% of the corresponding parameter in a reference
composition (e.g., the prototype capsule described above).

[0118] The present invention is not limited by the process used to prepare a capsule as
embraced or described herein. Any suitable process of pharmacy can be used. Illustratively, a
capsule of the invention can be prepared by a process comprising simple mixing of the recited
ingredients, wherein order of addition is not critical, to form a liquid solution for

encapsulation, followed by encapsulation of the liquid in a capsule shell, for example a hard
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or soft gelatin capsule shell, to form a capsule. It is noted, however, that if the phospholipid is
used in its solid state, for example in the form of soy lecithin, it will generally be desirable to
first solubilize the phospholipid with the solubilizing agent or part thereof. Thereafter other
excipients and the ABT-263 can be added by simple mixing, with agitation as appropriate.
Use of a pre-blended product comprising phospholipid and solubilizing agent can simplify
preparation of the composition. For example, the phospholipid can comprise
phosphatidylcholine and the solubilizing agent pre-blended therewith can comprise medium-
chain triglycerides, as in the case of Phosal 53 MCT™ or Lipoid S75™ MCT. Illustratively,
the pre-blended product comprises about 50% to about 75% phosphatidylcholine and about
15% to about 30% medium-chain triglycerides.

[0119] Where the solution for encapsulation comprises a poorly lipid-soluble sulfur-
containing antioxidant such as sodium or potassium metabisulfite, the process should be
adjusted. An illustrative process for preparing a capsule containing such a solution comprises
the following steps.

[0120] An API (active pharmaceutical ingredient) that consists essentially of ABT-263
free base or a pharmaceutically acceptable salt thereof (e.g., ABT-263 bis-HC]) is dissolved in
a medium comprising the phospholipid and at least a portion of the solubilizing agent to
provide a lipid solution of ABT-263. As noted above, a pre-blended product comprising the
phospholipid and solubilizing agent can be used as the medium for dissolution of the API.
[0121] Where ABT-263 is to be formulated in its free-base form, any solid-state form of
ABT-263 free base can serve as the API. However, it will generally be found preferable to
use a crystalline form of ABT-263 free base as API, for example a solvated or non-solvated
crystalline form. In a particular embodiment of the present method, a non-solvated crystalline
form such as Form I or Form II crystalline ABT-263 as described herein is used as API.
[0122] The non-phospholipid surfactant and, optionally, the balance of the solubilizing
agent, is admixed with the solubilizing agent (prior to or simultaneously with dissolution of
the API) or with the lipid solution (after dissolution of the API). As noted above, the non-
phospholipid surfactant is illustratively a polysorbate such as polysorbate 80. The balance of
the solubilizing agent can be the same material as the portion of solubilizing agent used
together with the phospholipid to dissolve the ABT-263; alternatively it can be a different

material. For example, the portion of solubilizing agent used together with the phospholipid
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for dissolution of the ABT-263 can comprise one or more medium-chain triglycerides, and the
balance of solubilizing agent admixed in the present step can comprise one or more medium-
chain mono- and/or diglycerides, for example a caprylic/capric mono- and diglyceride product
such as Imwitor 742™,

[0123] Separately, the poorly lipid-soluble sulfur-containing antioxidant is dissolved in
water to prepare an aqueous stock solution. Stock solutions at about 10% to about 18% by
weight concentration will generally be found suitable, as explained above.

[0124] The aqueous stock solution is then admixed with the lipid solution, typically after
addition of the non-phospholipid surfactant, to provide a liquid solution for encapsulation.
[0125] In a final step, the resulting liquid solution is encapsulated in a capsule shell by
any known encapsulation process.

[0126] Compositions embraced herein, including compositions described generally or
with specificity herein, are useful for orally delivering ABT-263 to a subject. Accordingly, a
method of the invention for delivering ABT-263 to a subject comprises orally administering
one to a plurality of capsules as described above.

[0127] The subject can be human or non-human (e.g., a farm, zoo, work or companion
animal, or a laboratory animal used as a model) but in an important embodiment the subject is
a human patient in need of the drug, for example to treat a disease characterized by apoptotic
dysfunction and/or overexpression of an anti-apoptotic Bcl-2 family protein. A human
subject can be male or female and of any age, but is typically an adult.

[0128] The composition is normally administered in an amount providing a
therapeutically effective daily dose of ABT-263. The term “daily dose” herein means the
amount of drug administered per day, regardless of the frequency of administration. For
example, if the subject receives a unit dose of 150 mg twice daily, the daily dose is 300 mg.
Use of the term “daily dose” will be understood not to imply that the specified dosage amount
is necessarily administered once daily. However, in a particular embodiment the dosing
frequency is once daily (q.d.), and the daily dose and unit dose are in this embodiment the
same thing.

[0129] What constitutes a therapeutically effective dose depends on the subject (including
species and body weight of the subject), the disease (e.g., the particular type of cancer) to be

treated, the stage and/or severity of the disease, the individual subject’s tolerance of the drug,
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necessarily require that the drug be therapeutically effective if only a single such dose is

administered; typically therapeutic efficacy depends on the composition being administered
repeatedly according to a regimen involving appropriate frequency and duration of
administration. It is strongly preferred that, while the daily dose selected is sufficient to
provide benefit in terms of treating the cancer, it should not be sufficient to provoke an
adverse side-effect to an unacceptable or intolerable degree. A suitable therapeutically
effective dose can be selected by the physician of ordinary skill without undue
experimentation based on the disclosure herein and on art cited herein, taking into account
factors such as those mentioned above. The physician may, for example, start a cancer patient
on a course of therapy with a relatively low daily dose and titrate the dose upwards over a
period of days or weeks, to reduce risk of adverse side-effects.

[0130] Mlustratively, suitable doses of ABT-263 are generally about 25 to about 1,000
mg/day, more typically about 50 to about 500 mg/day or about 200 to about 400 mg/day, for
example about 50, about 100, about 150, about 200, about 250, about 300, about 350, about
400, about 450 or about 500 mg/day, administered at an average dosage interval of about 3
hours to about 7 days, for example about § hours to about 3 days, or about 12 hours to about 2
days. In most cases a once-daily (q.d.) administration regimen is suitable.

[0131] An “average dosage interval” herein is defined as a span of time, for example one
day or one week, divided by the number of unit doses administered over that span of time.
For example, where a drug is administered three times a day, around 8 am, around noon and
around 6 pm, the average dosage interval is 8 hours (a 24-hour time span divided by 3). A
single capsule or a plurality (e.g., 2 to about 10) of capsules administered at one time is
considered a unit dose for the purpose of defining the average dosage interval.

[0132] A daily dosage amount and dosage interval can, in some embodiments, be selected
to maintain a plasma concentration of ABT-263 in a range of about 0.5 to about 10 pg/ml.

Thus, during a course of ABT-263 therapy according to such embodiments, the steady-state
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than about 5, for example not greater than about 3, at steady-state. It will be understood that
longer dosage intervals will tend to result in greater Cpax/Cmin ratios. Illustratively, at steady-
state, an ABT-263 C,.x of about 3 to about 8§ pg/ml and Cy, of about 1 to about 5 pg/ml can
be targeted by the present method. Steady-state values of Cp,ux and Cpy, can be established in
a human PK study, for example conducted according to standard protocols including but not
limited to those acceptable to a regulatory agency such as the U.S. Food and Drug
Administration (FDA).
[0133] One to a plurality of capsules can be swallowed whole, typically with the aid of
water or other imbibable liquid to help the swallowing process.
[0134] As compositions of the present invention typically exhibit only a minor food
effect, administration according to the present embodiment can be with or without food, i.e.,
in a non-fasting or fasting condition. It is generally preferred to administer the present
compositions to a non-fasting patient.
[0135] Without being bound by theory, it is believed that the therapeutic efficacy of
ABT-263 is due at least in part to its ability to bind to a Bcl-2 family protein such as Bcl-2,
Bcl-X;, or Bel-w in a way that inhibits the anti-apoptotic action of the protein, for example by
occupying the BH3 binding groove of the protein.
[0136] In still further embodiments of the invention, there is provided a method for
treating a disease characterized by apoptotic dysfunction and/or overexpression of an anti-
apoptotic Bcl-2 family protein, comprising administering to a subject having the disease a
therapeutically effective amount of ABT-263 formulated in a liquid-filled capsule as
described herein.
[0137] Capsule formulations of the present invention are suitable for use in monotherapy
or in combination therapy, for example with other chemotherapeutics or with ionizing
radiation. A particular advantage of the present invention is that it permits once-daily oral
administration, a regimen which is convenient for the patient who is undergoing treatment

with other orally administered drugs on a once-daily regimen. Oral administration is easily
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[0138] Combination therapies illustratively include administration of the present ABT-
263 composition concomitantly with one or more of bortezomid, carboplatin, cisplatin,
cyclophosphamide, dacarbazine, dexamethasone, docetaxel, doxorubicin, etoposide,
fludarabine, hydroxydoxorubicin, irinotecan, paclitaxel, rapamycin, rituximab, vincristine and
the like, for example with a polytherapy such as CHOP (cyclophosphamide +
hydroxydoxorubicin + vincristine + prednisone), RCVP (rituximab + cyclophosphamide +
vincristine + prednisone), R-CHOP (rituximab + CHOP) or DA-EPOCH-R (dose-adjusted
etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin and rituximab).

[0139] An ABT-263 composition can be administered in combination therapy with one or
more therapeutic agents that include, but are not limited to, angiogenesis inhibitors,
antiproliferative agents, other apoptosis promoters (for example, Bcl-xL, Bcl-w and Bfl-1
inhibitors), activators of a death receptor pathway, BiTE (bi-specific T-cell engager)
antibodies, dual variable domain binding proteins (DVDs), inhibitors of apoptosis proteins
(IAPs), microRNAs, mitogen-activated extracellular signal-regulated kinase inhibitors,
multivalent binding proteins, poly-ADP (adenosine diphosphate)-ribose polymerase (PARP)
inhibitors, small inhibitory ribonucleic acids (siRNAs), kinase inhibitors, receptor tyrosine
kinase inhibitors, aurora kinase inhibitors, polo-like kinase inhibitors, bcr-abl kinase
inhibitors, growth factor inhibitors, COX-2 inhibitors, non-steroidal anti-inflammatory drugs
(NSAIDs), antimitotic agents, alkylating agents, antimetabolites, intercalating antibiotics,
platinum-containing chemotherapeutic agents, growth factor inhibitors, ionizing radiation, cell
cycle inhibitors, enzymes, topoisomerase inhibitors, biologic response modifiers,
immunologicals, antibodies, hormonal therapies, retinoids, deltoids, plant alkaloids,
proteasome inhibitors, HSP-90 inhibitors, histone deacetylase (HDAC) inhibitors, purine
analogs, pyrimidine analogs, MEK inhibitors, CDK inhibitors, ErbB2 receptor inhibitors,
mTOR inhibitors as well as other antitumor agents.

[0140] Angiogenesis inhibitors include, but are not limited to, EGFR inhibitors, PDGFR
inhibitors, VEGFR inhibitors, TIE2 inhibitors, IGF1R inhibitors, matrix metalloproteinase 2
(MMP-2) inhibitors, matrix metalloproteinase 9 (MMP-9) inhibitors and thrombospondin

analogs.
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cetuximab, EMD-7200, ABX-EGF, HR3, IgA antibodies, TP-38 (IVAX), EGFR fusion
protein, EGF-vaccine, anti-EGFR immunoliposomes and lapatinib.
[0142] Examples of PDGFR inhibitors include, but are not limited to, CP-673451 and
CP-868596.
[0143] Examples of VEGFR inhibitors include, but are not limited to, bevacizumab,
sunitinib, sorafenib, CP-547632, axitinib, vandetanib, AEE788, AZD-2171, VEGF trap,
vatalanib, pegaptanib, IM862, pazopanib, ABT-869 and angiozyme.
[0144] Bcl-2 family protein inhibitors other than ABT-263 include, but are not limited to,
AT-101 ((-)gossypol), Genasense™ Bcl-2-targeting antisense oligonucleotide (G3139 or
oblimersen), IPI-194, IPI-565, ABT-737, GX-070 (obatoclax) and the like.
[0145] Activators of a death receptor pathway include, but are not limited to, TRAIL,
antibodies or other agents that target death receptors (e.g., DR4 and DRS5) such as apomab,
conatumumab, ETR2-STO1, GDC0145 (lexatumumab), HGS-1029, LBY-135, PRO-1762 and
trastuzumab.
[0146] Examples of thrombospondin analogs include, but are not limited to, TSP-1,
ABT-510, ABT-567 and ABT-898.
[0147] Examples of aurora kinase inhibitors include, but are not limited to, VX-680,
AZD-1152 and MLN-8054.

[0148] An example of a polo-like kinase inhibitor includes, but is not limited to, BI-2536.

[0149] Examples of bcr-abl kinase inhibitors include, but are not limited to, imatinib and
dasatinib.
[0150] Examples of platinum-containing agents include, but are not limited to, cisplatin,

carboplatin, eptaplatin, lobaplatin, nedaplatin, oxaliplatin and satraplatin.

[0151] Examples of mTOR inhibitors include, but are not limited to, CCI-779, rapamycin,
temsirolimus, everolimus, RAD0O0O1 and AP-23573.

[0152] Examples of HSP-90 inhibitors include, but are not limited to, geldanamycin,
radicicol, 17-AAG, KOS-953, 17-DMAG, CNF-101, CNF-1010, 17-AAG-nab, NCS-683664,
efungumab, CNF-2024, PU3, PU24FCl, VER-49009, IP1-504, SNX-2112 and STA-9090.
[0153] Examples of HDAC inhibitors include, but are not limited to, suberoylanilide
hydroxamic acid (SAHA), MS-275, valproic acid, TSA, LAQ-824, trapoxin and depsipeptide.
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80TM (20: 50: 30 by weight; "1PT-253") solution qf ABT-263 whjch had neither
ol ei ¢ adtMDndbf3. Lalﬁrﬁ&mme M%E%S%smzmd BRReHlIG AN RFEEHMEHBRT CRIMUYHS; |ty

com o4ank o\ el Gt TP Bl e o A3

1944 CSTWbWiantathcaMZfﬁMaﬂ'dezSE'ﬁMﬂé 40: 30: 30 by wel ght "LI T- 433").

Ther ef or, oth_Labrafil. M 1944 aci d was cl uded
(rom 1 Bt%ci FREmE 1o BRTHEARITOr Ao 6 PGt (T sl (P grerat
for nul at@-@@rca% BligBribsdde, Qﬁér@ﬁ;t&;ﬁfr{ﬁ%t bAMidrdurh&l PREY) laldtedos 8l B hPRatQf
ABT- 263 free base Ternary |ipid solvent system Concentration (ng/g) %ww

t ot al suw¥iftokdugewcrin, tegifur, aUFT, deriklupdineekarn®fne ekysarhigire, 3g3arhbime 2049sf@e70

4.11 no eglgél%bmeT §313 %)%rone rex26%1 3g62:r9101 ablr:l)’e fludarabine, S5-azacitidine, capecitabine,

cladribine, clofarabine, decitabine, eflornithine, ethenylcytidine, cytosine arabinoside,
hydroxyurea, TS-1, melphalan, nelarabine, nolatrexed, disodium pemetrexed, pentostatin,
pelitrexol, raltitrexed, triapine, trimetrexate, vidarabine, mycophenolic acid, ocfosfate,
pentostatin, tiazofurin, ribavirin, EICAR, hydroxyurea and deferoxamine.

[0161] Examples of antibiotics include, but are not limited to, intercalating antibiotics,
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no data LIT-433 150 0.23 2.28 3.61 3.80 IPT-253 150 n.d. 0.26 0.47 0.56
*sul f oxi de was anal yzed as peak % relative to that of ABT-263 n.d. not
det ect ablwoBkampbr76: Anti oxi dant testing for ABT-263 fpes/usasie/os15ss i pi d
solution systens [0199] The effectiveness of different antioxidants in

I nhi biting oxidative degradation was evaluated in |ipid solutions
contai ni ng ABT-263 free base at 100 ng/g in two different lipid solution

systens: (1) .Lipoid 575TM MCT and. (2) a ternary |lipid system (LIT-433; see
above) . a_ﬂ(?@}q_lcé{l’t @?ﬂ%cbﬂu%p&%r@w% amgnaaé%@éﬁah ?lsﬁﬁ@ﬁg_ PRI Bant
degr adatgoQfrubfRif éﬁgﬁ&ng'q&myﬁﬁdaﬂkéehﬂﬁﬁﬂﬁa@kmﬁﬁﬁﬁﬁﬂ-cﬁﬁhﬁﬁﬁtdgk&Qﬁaﬁ}'on
during the two-week stress test at 40C with nitrogen purging is shown in

Tabl e 9.iddralpkie, O miEmiygn ¢f aremarbidmnt aeoenrzindftax, dpeponmygti, orpiiamubicin,
oncentrati,on % w w

sol ution (Qf AQI—%%Ba ree base Ant i oxi %ntZAntg xigﬁgt oncentr at i
Cotal SUTTouaeds SOl gRRCe A AP EE A PRI Rk eeks
I'nitial [0162] Examples of topoisomerase inhibiting agents include, but are not limited to,
aclarubicin, amonafide, belotecan, camptothecin, 10-hydroxycamptothecin, 9-amino-
camptothecin, amsacrine, dexrazoxane, diflomotecan, irinotecan HCI, edotecarin, epirubicin,
etoposide, exatecan, becatecarin, gimatecan, lurtotecan, orathecin, BN-80915, mitoxantrone,
pirarbucin, pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide and topotecan.
[0163] Examples of antibodies include, but are not limited to, rituximab, cetuximab,
bevacizumab, trastuzumab, CD40-specific antibodies and IGF1R-specific antibodies, chTNT-
1/B, denosumab, edrecolomab, WX G250, zanolimumab, lintuzumab and ticilimumab.
[0164] Examples of hormonal therapies include, but are not limited to, sevelamer
carbonate, rilostane, luteinizing hormone releasing hormone, modrastane, exemestane,
leuprolide acetate, buserelin, cetrorelix, deslorelin, histrelin, anastrozole, fosrelin, goserelin,
degarelix, doxercalciferol, fadrozole, formestane, tamoxifen, arzoxifene, bicalutamide,
abarelix, triptorelin, finasteride, fulvestrant, toremifene, raloxifene, trilostane, lasofoxifene,
letrozole, flutamide, megesterol, mifepristone, nilutamide, dexamethasone, prednisone and
other glucocorticoids.
[0165] Examples of retinoids or deltoids include, but are not limited to, seocalcitol,
lexacalcitol, fenretinide, aliretinoin, tretinoin, bexarotene and LGD-1550.
[0166] Examples of plant alkaloids include, but are not limited to, vincristine, vinblastine,
vindesine and vinorelbine.
[0167] Examples of proteasome inhibitors include, but are not limited to, bortezomib,
MG-132, NPI-0052 and PR-171.
[0168] Examples of immunologicals include, but are not limited to, interferons and
numerous other immune-enhancing agents. Interferons include interferon alpha, interferon
alpha-2a, interferon alpha-2b, interferon beta, interferon gamma-1la, interferon gamma-1b,
interferon gamma-nl and combinations thereof. Other agents include filgrastim, lentinan,
sizofilan, BCG live, ubenimex, WEF-10 (tetrachlorodecaoxide or TCDO), aldesleukin,

alemtuzumab, BAM-002, dacarbazine, daclizumab, denileukin, gemtuzumab ozogamicin,
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1 week 2 weeks none 0.06 0.42 0.68 0.21 3.20 5.13 ascorbyl palmtate 100%
molar** n.d. n.d. n.d. 0.31 1.37 2.07 BHA 100% nol ar** 0.13 0.26 0.30 0.43
2. 25 3. 66wBHI11007 ol ar** 0.08 0.17 0.27 0.37 2.07 3. 4@CT/US2010/061588

ibritumomab, imiquimod, lenograstim, melanoma vaccine, molgramostim, sargaramostim,
tasonermin, tecleukin, thymalasin, tositumomab, Virulizin™ immunotherapeutic of Lorus
Pharmaceuticals, Z-100 (specific substance of Maruyama or SSM), Zevalin™ (90Y-
ibritumomab tiuxetan), epratuzumab, mitumomab, oregovomab, pemtumomab, Provenge™
(sipuleucel-T), teceleukin, Therocys™ (Bacillus Calmette-Guerin), cytotoxic lymphocyte
antigen 4 (CTLA4) antibodies and agents capable of blocking CTLA4 such as MDX-010.
[0169] Examples of biological response modifiers are agents that modify defense
mechanisms of living organisms or biological responses, such as survival, growth, or
differentiation of tissue cells to direct them to have anti-tumor activity. Such agents include,
but are not limited to, krestin, lentinan, sizofuran, picibanil, PF-3512676 and ubenimex.
[0170] Examples of pyrimidine analogs include, but are not limited to, 5-fluorouracil,
floxuridine, doxifluridine, raltitrexed, cytarabine, cytosine arabinoside, fludarabine,
triacetyluridine, troxacitabine and gemcitabine.

[0171] Examples of purine analogs include, but are not limited to, mercaptopurine and
thioguanine.

[0172] Examples of antimitotic agents include, but are not limited to, N-(2-((4-
hydroxyphenyl)amino)pyridin-3-yl)-4-methoxybenzenesulfonamide, paclitaxel, docetaxel,
larotaxel, epothilone D, PNU-100940, batabulin, ixabepilone, patupilone, XRP-9881,
vinflunine and ZK-EPO (synthetic epothilone).

[0173] Examples of radiotherapy include, but are not limited to, external beam
radiotherapy (XBRT), teletherapy, brachytherapy, sealed-source radiotherapy and unsealed-
source radiotherapy.

[0174] BiTE antibodies are bi-specific antibodies that direct T-cells to attack cancer cells by
simultaneously binding the two cells. The T-cell then attacks the target cancer cell. Examples
of BiTE antibodies include, but are not limited to, adecatumumab (Micromet MT201),
blinatumomab (Micromet MT103) and the like. Without being limited by theory, one of the
mechanisms by which T-cells elicit apoptosis of the target cancer cell is by exocytosis of
cytolytic granule components, which include perforin and granzyme B. In this regard, Bcl-2
has been shown to attenuate the induction of apoptosis by both perforin and granzyme B.
These data suggest that inhibition of Bcl-2 could enhance the cytotoxic effects elicited by
T-cells when targeted to cancer cells (Sutton ef al. (1997) J. Immunol. 158:5783-5790).
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WO 2011/ 079127PCT/ US2010/ 061588 Anti oxi dant Anti oxi dant concentration % w w
total sul foxides* In Lipoid S75TM MCT In LIT-433 Initial I 1 week | 2
weeks | niwoabiiloTweek 2 weeks Na netabisul fite*** 0. 1% (wCE)USed1006K58$0] Ut i on
0.18 1.95 3.07 Na thiosulfate*** 0.1% (w w) cloudy solution 0.18 2.64 4.31

t hi ogl ycerol 100% nol ar** 0.08 0.09 0. 13

[0175] SiRNAs are molecules having endogenous RNA bases or chemically modified
nucleotides. The modifications do not abolish cellular activity, but rather impart increased
stability and/or increased cellular potency. Examples of chemical modifications include
phosphorothioate groups, 2'-deoxynucleotide, 2'-OCHjs-containing ribonucleotides, 2'-F-
ribonucleotides, 2'-methoxyethyl ribonucleotides, combinations thereof and the like. The
siRNA can have varying lengths (e.g., 10-200 bps) and structures (e.g., hairpins,
single/double strands, bulges, nicks/gaps, mismatches) and are processed in cells to provide
active gene silencing. A double-stranded siRNA (dsRNA) can have the same number of
nucleotides on each strand (blunt ends) or asymmetric ends (overhangs). The overhang of 1-2
nucleotides can be present on the sense and/or the antisense strand, as well as present on the
5'- and/ or the 3'-ends of a given strand. For example, siRNAs targeting Mcl-1 have been
shown to enhance the activity of ABT-263 (Tse et al. (2008), supra, and references therein).
[0176] Multivalent binding proteins are binding proteins comprising two or more antigen
binding sites. Multivalent binding proteins are engineered to have the three or more antigen
binding sites and are generally not naturally occurring antibodies. The term “multispecific
binding protein” means a binding protein capable of binding two or more related or unrelated
targets. Dual variable domain (DVD) binding proteins are tetravalent or multivalent binding
proteins binding proteins comprising two or more antigen binding sites. Such DVDs may be
monospecific (i.e., capable of binding one antigen) or multispecific (i.e., capable of binding
two or more antigens). DVD binding proteins comprising two heavy-chain DVD
polypeptides and two light-chain DVD polypeptides are referred to as DVD Ig’s. Each half of
a DVD Ig comprises a heavy-chain DVD polypeptide, a light-chain DVD polypeptide, and
two antigen binding sites. Each binding site comprises a heavy -chain variable domain and a
light-chain variable domain with a total of 6 CDRs involved in antigen binding per antigen
binding site.

[0177] PARP inhibitors include, but are not limited to, ABT-888, olaparib, KU-59436,
AZD-2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 and the like.

[0178] Additionally or alternatively, a composition of the present invention can be
administered in combination therapy with one or more antitumor agents selected from
ABT-100, N-acetylcolchinol-O-phosphate, acitretin, AE-941, aglycon protopanaxadiol,

arglabin, arsenic trioxide, AS04 adjuvant-adsorbed HPV vaccine, L-asparaginase, atamestane,
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0.33 0.50 0.56 a-tocopherols 145% nolar** 0.20 0.27 0.50 0.41 3.99 9.23
n.d. not determ ned (ascorbyl palmtate could not be dissolved at 100%
rel ati ve wol2ari/coencentration in this solvent) sul foxi depPeagisanaloysesl as
peak % relative to that of ABT-263 ** nolar concentration relative to
ABT- 263 *** an aqueous stock solution of 15% w v was prepared for

anti oxi dant addition. [0200] ABT-263 free base degraded to a nuch | esser

extent in the Lipgi 5TM MCT vehicle than,in the LIT-433 vehic¢|e system
Thi ogly CBRSIGEr by Hetoer TEETy. FHIPIIEISn GHBrL oSt HSarBHaTnCEOVHE
vehi cl e aysd16M&n, | Borhbi@sthdid - 488p,V B fih & g8¥ST MBendReOr Wdta®: M ERi6terone,
butyl at ed hydroxyani sol e (BHA), 'butyl at éd hydroxyt ol uene (BHT), sodi um

met abi suylkebxycefamgcivodi daxahixasel f alNeN-diethyhi2t @d pbsiydimethy bplimgrpdthiahanineo

sone extent. at, the concentrations,tested, but .a-tao erols r )
SOt eatr iy P ROPEE AR PR c REEre R bOARRER T D elrnatide o
and sodiefpréiadSeHzhab@inVeipsthviehy BILynlyQgdil, teRanlihd OBBmRFAY ICFhis it AN,
equi val ence to ABT-263. Even at the |l ow concentrations used, the addition
of wat eflGMKt agdiess eGYAYX 0% kepdefuginone) histaglingdyydexysartenyde, THendronic acid,

concent r.at.l f byl, pabpkh¢ at.e,. a wer,e i gher n
typi cal Ilgﬁgﬁfs}lggja? ortﬂlzi(ré]tt%fl’oxﬂlLdg%F g%%’r plggélgg%g%ﬁgﬂ- l?}qeémﬂaﬁg]%ﬂarll |r%(§<t{a§’ant

f or ABT-&faBdémile, astarmil [betstadiny 5,11 0{phedh @l etdtiabydrefoddte maifarh@A0d, ] iblefdsimej t S
favorabl e |ipophilic nature_and wide use in |ipid systemas an antioxjdant,

d
t he ant iMXEed: OBRMEEEN /Ao B Eppderm s’ thaskitagel albuminesahilisedr anPBHtisksr e

typi cal f o, BiiA, .ohgluh}@se, hitaf g hﬁ;ﬁfmn%?h'hggiﬁw% eMfg, | E’J -aggﬁgéseﬁ
LI T-433," contai ni ng ABT-263 at 150 g. Testi was done I n t%e S
condi t i @henatoddD.C pelyppoly(Ci21Dgeprquarbgring,. Aspshomen rebimaddte fddpmbmabot h

systens, additio 0. 2% w w, BHA di d not .prqyi inhibjtion of
Ut oy et Pt vl YRRt SR e KL B Vacr RO e BpSbssts of
ant i oxi d@zraifot@dég_h6,%8;7,%tﬁﬁ%tﬂﬂ;ﬁ@-m@t@p@g%rt{aﬁlaﬁ,e m&ﬂ%ﬁidi@,ﬂ TNOL§4dring

ABT-263 from oxidative degradation in |ipid solutions. \ o
2011/ 0791 PRPEIMOS2D1 0AOBIERE Tiabine, Jume hewbsioffa@pin Wrraiiit's sadcida-MYEst i on

in soluti ons, f A%TLZES‘, fr 2 b@ e .Ternar system Anglii XI antbi%fnvv/ w t ot al
sul f oxi de€eie. Frydtig -Eotgpiaiins. VRGL™: Viehel B g agibthd Sticin
[0179] In one embodiment, a composition of the invention is administered in a
therapeutically effective amount to a subject in need thereof to treat a disease during which is
overexpressed one or more of antiapoptotic Bcl-2 protein, antiapoptotic Bcl-X; protein and
antiapoptotic Bcl-w protein.
[0180] In another embodiment, a composition of the invention is administered in a
therapeutically effective amount to a subject in need thereof to treat a disease of abnormal cell
growth and/or dysregulated apoptosis.
[0181] Examples of such diseases include, but are not limited to, cancer, mesothelioma,
bladder cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
intraocular melanoma, ovarian cancer, breast cancer, uterine cancer, carcinoma of the
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the
vagina, carcinoma of the vulva, bone cancer, colon cancer, rectal cancer, cancer of the anal
region, stomach cancer, gastrointestinal (gastric, colorectal and/or duodenal) cancer, chronic
lymphocytic leukemia, esophageal cancer, cancer of the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the

adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, testicular
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none n.d. 0.26 0.47 0.56 0.67 0.2% w w BHA 0.06 0.29 0.49 0.58 0.68

LI T-433 none 0.23 2.28 3.61 3.86 4.19 0.2%ww BHA 0.24 2.22 3.54 3.80
4.19 n. dwonoti/det2ect abl e Exanpl e 8: Phosphol i pi d sol ut iPOm/USY&EAGESS Or

ABT- 263 free base [0202] Based on the above studies, the

phosphot i dyl chol i ne-cont ai ni ng exci pi ents Phosal 53 MCTTm and Li poid S75TM
MCT were concluded to provide good chem cal stability and drug solubility

for ABT-263 fﬁee baﬁe. FEwever, }h§§f@§r§-blended exci pients are not

sui t abl E30GSH BRIUFBHET A8CP3UG eRiOr PHYY SHFUABTICSB PR o FPIPEYY cepddl e,
due t0 QLRRGE s\NGh HhSC %Eél}r{[ &rRBGs Ry Fa Ml iR}, 1d kIS Vdiké L &MborE HBacute
solubility (Lipoid S75T ). Pol ysorbate 80 coul'd be used to enhance drug

sol ubi | ileukeinta, t plonighinyeid Hreliepiient ynphechitiaslyGphemb, PEsiiMbbastit mgikamia742TM

Ce " henTelE T bR PR oSt W R S50l SRRl ©°
Capnul  RtRTdvhdased cide vl hi9l- @XIPRInk @AG€er] Prosiate 8gRER VeshId¢clgluRE QAHEL:S -

[ 0203] Consequent |y, in devel oping a Prototype liquid-filled capsule,
att ent i GANGeHAsiBE ganayx aidipie prosers it £61l prsgaeMSB 3caueiTgmp ofi Piei WnH7BANASMCT,

ol Y5O 58,30, £ 18 055, B S0y S 350 Ao BT L o ned
Hodgkin’s lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma,
adrenocortical cancer, gall bladder cancer, cancer of the spleen, cholangiocarcinoma,
fibrosarcoma, neuroblastoma, retinoblastoma or a combination thereof.

[0182] In a more particular embodiment, a composition of the invention is administered in
a therapeutically effective amount to a subject in need thereof to treat bladder cancer, brain
cancer, breast cancer, bone marrow cancer, cervical cancer, chronic lymphocytic leukemia,
colorectal cancer, esophageal cancer, hepatocellular cancer, lymphoblastic leukemia,
follicular lymphoma, lymphoid malignancies of T-cell or B-cell origin, melanoma,
myelogenous leukemia, myeloma, oral cancer, ovarian cancer, non-small-cell lung cancer,
prostate cancer, small-cell lung cancer or spleen cancer.

[0183] According to any of these embodiments, the composition can be administered in
combination therapy with one or more additional therapeutic agents.

[0184] For example, a method for treating mesothelioma, bladder cancer, pancreatic
cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular melanoma, ovarian
cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, bone
cancer, colon cancer, rectal cancer, cancer of the anal region, stomach cancer, gastrointestinal
(gastric, colorectal and/or duodenal) cancer, chronic lymphocytic leukemia, esophageal
cancer, cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid
gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, testicular cancer, hepatocellular (hepatic and/or
biliary duct) cancer, primary or secondary central nervous system tumor, primary or
secondary brain tumor, Hodgkin’s disease, chronic or acute leukemia, chronic myeloid

leukemia, lymphocytic lymphoma, lymphoblastic leukemia, follicular lymphoma, lymphoid
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[0204] Two ternary lipid vehicle systens containing either Imutor

742Tm Phosal 53 MCTTm Tween 8OTM (abbreviated as "I PT") systens or Imator
742Tm Li pe0do 876317 MCT/ Tween 8O0TM (abbrevi at ed as " 1STPLTARIM10/06158%

vari ous excipient ratios were investigated in a screen for prototype
capsule formul ations. The level of Imvtor 742TMin the ternary bl end was
limted to no nore than 40% and the IeveI of poI ysorbate 80 to no m)re

t han 20% .The thr |t sufleolg}? { "1ST" refers to t
respect Al SARRAE R g‘b Ot'Bile B¢ 8F‘ﬁ| u fh’@l?/%l&@én?@ CNeCla 48N S’?Pé

om ttingefi Mgnd édieébr, %)%s’t"ate EAROP]srENSG 18R @indef, WaRlefRE thOKMMERLHABS uMas,
based on vehicle mscibility, ABT-263 free base solubility in the vehicle,
vi scosi trgnabfel hacinesl carnlgom@mtthmnélj petigediebplasiey ef theycentralgtervavgispgemhen

releasedfroma dro r and s 1di sper operty of the dru sol ution
(ot S oorpl s Pyl SRR S8 B SR B PR R0 X rielsRlas S StIT 118081 P
and 1ST bsais @b gli6HRE ﬁunae& Mderﬁﬁﬁeﬁ&ﬁeh&d?ﬁ@a?f Qaﬁlée@ggaama&wr daRderabghckiSdf

systens (Figs. and further illustrate the selection process. [0206] As
can be skensileam T%P%O%C%Pmallﬁtﬁﬁ@f@qii@a pageblistgeantetinebpgsa 1orard 2,

the I PT t t

sol ubi 1 00 uadon; SFEThY e ERHRES (BhthR iaghP s eratlutPin g,
and | STeﬂGéh\(eI aheinty eplHcadABT- 263Teo]ﬂ;2>)s1timrcﬁ t&ellmadn asd pb)obat yipmowebi cl e
systens, based on the fallow ngﬁ; ational es. l)ﬁP

phosphatefPpridpol npEstHEs LH@BY VBFIMaY. o‘iaP@%é“r%ﬁ»l 8 ?H hRGE¥PnPor EBRESER 83
MCTTm on, h?ﬁhlﬂ 575TM MCT) is needed to ensure both chemcal stability (and
bi oavail a Ity - see below) of the capsule formulation. The anmount of such
sol vent [0B3&]i rt tlmlphmcuhluemuoddneinm a corhprasiticmwott dieiiovdnyioans atinghstbmkienamce

of lecithin use n..oral products 0208 sor.hat e CI al |

grades GFCRREGHC L‘(r PHEGHIVE LR &gy at%lbgeéil’: it ]“F%‘ﬂo éﬁl aﬁpuﬁgmscc?Pﬁ’ﬂﬁlﬂ(ﬂioP FAPY

vehi cl e .andsiie, embanaR, taidp dhﬁﬁ%% bﬂabérhycﬂ‘?f Rt@ﬁolpl eV P ODRIERDICRNR aased
on a typical daily dose of ABT-263 (e 0 ng) and a nmaxi mumdaily
dose of bpdbmbbataetmp@ml@lm)ffecme amon@ta@mabatmenbﬂ priymphéid haligslangf
polysorbate no .nore tha 0olnth vehicle for a prototype

f or nul at’l as\%)tcﬁl?i Bh(?rnﬁl Iné)g(r}? cpﬁ ﬁlf“e@vm s of polysorbate 80 are al so
unf avor 3018s] dueTh@p&E@mmhusﬁ allab |ptd\?ide§s(hnfﬁbﬂiﬁd a1 @RiStaiifZ @ObloBditham! &Ta
systenms, ImMtor 742TMis needed to _reduce the viscosity of the final drug
sol ut i omumgn gancey gptienk athespnegiigal oy faghvhplaeme sprsanisation) 4fi ART-26 apdfer et
system S c Y.

voni o ¢ Syt dhed ST [Re NSRBI D BORaBLeChRL K Wb LBt )
at all rcapdutrs. asHivsentsxd, hdrbia, armnmtsag@famasnﬂtteqmvmaﬂ' M hlsout 1501 tbeboto 500 nir e

than 20% in both totype systens, [0210]1t w ]l be noted from Table 11
that thé\BEF0 i?grfsaysete%aé&w.gﬁﬁwgﬁaﬁ?rvele@ﬁa@%t HRLET 19 308y dwever, it was

found t W@isﬁpon\x@ﬁg'claﬁs@i'ﬂﬁé’sf a E& ﬁ%%cliﬂf‘éggfcﬁvu% ;g?lﬁga[n”cgﬁeﬁirbﬁ&y d%enhi“?mg;““ re

system was accepta us t ecane an accepta
pr ot ot y péial anghe gafteulae weaqes pratnton. thd piiant, 10e sﬁgc m@kfautwcamdmggmemeress of |PT

systens cont aini 5}‘0% ABT- 26 e bas ..Vehi cl e Veh I|ty
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shaki ng
concentration is sufficient to provide benefit in terms of treating the cancer, it should not be

sufficient to provoke an adverse side-effect to an unacceptable or intolerable degree.

EXAMPLES
[0188] The following examples are illustrative of the invention or of problems overcome
by the invention, but are not to be construed as limiting. Characterization of a particular
embodiment as unfavorable or not selected for preparation of a prototype formulation does
not necessarily mean that such embodiment is totally inoperative or outside the scope of the
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| PT-370 Al Al ++ Dispersed with gentle shaking WO

2011/ 079127PCT/ US2010/ 061588 Vehicle Vehicle .... mscibility Drug .

sol ubi | i twoSorivargizng* Di spersibility (description) |PT-260/USq010061588

Di spersed with gentle shaking |PT-091 Al A +++ Dispersed with vigorous
shaking IPT-181 Al Al ++ Dispersed with vigorous shaking I PT-271 Al A

invention. One of skill in the art, based on the full disclosure herein, can prepare acceptable

formulations even using ingredients shown herein to be suboptimal.

Example 1: Solubility of ABT-263 parent and bis-HCI salt in lipid solvents
[0189] Solubility of ABT-263 parent (free base, crystalline Form I) and ABT-263 bis-HC1

salt was tested in a variety of lipid solvents and solvent mixtures in ambient conditions.
Trademarked solvents in this study, unless identified hereinabove, are as follows

(substantially equivalent products from other manufacturers can be substituted if available):

Miglyol 810™ of Sasol: caprylic/capric triglycerides;

Capmul MCM™ of Abitec: glyceryl caprylate/caprate;

Captex 300™ of Abitec: caprylic/capric triglycerides;

Labrafil M 2125 CS™ of Gattefossé: polyoxyethylene glyceryl linoleate;
Tween 20™ of Unigema: polysorbate 20;

Labrasol™ of Gattefossé: polyoxyethylene glyceryl caprylate/caprate;
Cremophor RH40™: polyoxyethyene (40) hydrogenated castor oil.

“PE-91” is Phosal 53 MCT™ + ethanol, 9:1 by volume. “LOT-343" is Labrafil M 1944 CS™
+ oleic acid + Tween 80™, 30:40:30 by weight.
[0190] Solubility data are presented in Table 4. In some cases, indicated in Table 4 by an

asterisk (*), solubility was initially high but precipitation occurred upon standing.

Table 4. Solubility (mg/g) of ABT-263 parent and bis-HCI salt in lipid solvents

Solvent Parent (Form I)| bis-HCI salt
corn oil < 86 <104
sesame oil <75 < 80
castor oil * >78.8
Miglyol 810™ <76 <84
Lipoid S75™ MCT 150-200 48.9
Phosal 53 MCT™ > 300 n.d.
oleic acid >514 < 498
Imwitor 742™ * > 245
Capmul MCM™ * > 321
Capmul PG-8™ * <43
Capmul PG-12™ * <39
Captex 300™ * <52
Labrafil M 1944 CS™ > 265 <45
Labrafil M 2125 CS™ >290 <44




+ Di spersed with vigorous shaking | PT-361 Al Al + Dispersed with vigorous
shaking | PT-451 Al Al Dispersed with gentle shaking I PT-082 Al Al +++

D sper seawwizohi/ordpor ous shaki ng 1 PT-172 Al Al ++ Di sper gea/useato/ogess | e
shaking I PT-262 Al Al + Dispersed with gentle shaking I PT-352 Al A +

D spersed with gentle shaking | PT-442 A

Solvent Parent (Form I) | bis-HCI salt
PEG-400 > 200 > 278
propylene glycol * > 337
Tween 20™ > 256 > 176
Tween 80™ > 256 > 125
Labrasol™ > 242 > 292
Cremophor RH40™ > 226 n.d.
poloxamer 124 > 231 <41
PE-91 > 250 89
LOT-343 > 479 n.d.

n.d. not determined

Example 2: Miscibility of ternary excipient systems with ABT-263 parent and bis-HCI salt

[0191] Ternary systems consisting of two solvents and a surfactant were evaluated for
miscibility and drug solubility using 20% by weight ABT-263 free base or 10% by weight
ABT-263 bis-HCI salt. Solvents evaluated included Labrafil M 1944 CS™, Imwitor 742™,
oleic acid, Capmul PG-8™, Capmul PG-12™, Lauroglycol 90™ (propylene glycol
monolaurate, available from Gattefossé) and Phosal 53 MCT™, Surfactants evaluated
included Tween 80™, Cremophor RH40™, Gelucire 44/14™ (polyoxyethylene glyceryl

laurate, available from Gattefossé) and Labrasol™. Data are presented in Table 5.

Table 5. Miscibility of ternary systems and solubility of ABT-263 parent and bis-HCI salt

. Miscibility ABT-263 solubility
Ternary system % by weight of excipients | 10% salt | 20% free base
Labrafil M 1944 CS™ | 30:45:25 N \ X
Imwitor 742T™ 40:35:25 N N X
Tween 80T 30:40:30 N \ X
(LIT systems) 40:30:30 N \ X
Labrafil M 1944 CS™ | 30:45:25 N N N
oleic acid 40:35:25 N N N
Tween 0™ 30:40:30 N \ \
(LOT systems) 40:30:30 N \ \
Capmul PG-8™ 45:30:25 \ X X
Labrafil M 1944 CS™ | 35:40:25 N X X
Tween 80T 40:30:30 \ X X
(C8LT systems) 30:40:30 N X X
Capmul PG-12™ 45:30:25 \ \ v
Labrafil M 1944 CS™ | 35:40:25 N \ \
Tween 0™ 40:30:30 N \ \
(C12LT systems) 30:40:30 N N N

44
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| ST-190 A/ A/ Ol

Dispersibility (description)
di sperse unti |

not di sper
nfa n/a 1S

shaken vigorously 1ST -280 A/ A/ Ql

-e—tHH-H—shakenr—wi-goreusty—1ST—3-0—AL
- . Miscibilit ABT-263 solubilit
' lejnary system % by weight of excipien)tis 10% salt | 20% free iase
45:30:25 X N/A (vehicle not miscible)
) 35:40:25 X N/A (vehicle not miscible)
Imwitor 7421 40:30:30 x N/A (vehicle not miscible)
Labrafil M 1944 CS™ - —
Cremonhor RHAQ™ 30:40:30 X N/A (vehicle not miscible)
pror 60:30:10 v v X
(ILC systems) 50:40:10 y y x
50:30:20 v v X
40:40:20 v v X
30:45:25 X N/A (vehicle not miscible)
40:35:25 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 30:40:30 X N/A (vehicle not miscible)
oleic acid 40:30:30 X N/A (vehicle not miscible)
Cremophor RH40™ 30:60:10 \ \
(LOC systems) 40:50:10 v v v
30:50:20 X N/A (vehicle not miscible)
40:40:20 X N/A (vehicle not miscible)
45:30:25 X N/A (vehicle not miscible)
35:40:25 X N/A (vehicle not miscible)
Capmul PG-8™ 40:30:30 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 30:40:30 X N/A (vehicle not miscible)
Cremophor RH40™ 60:30:10 v X X
(C8LC systems) 50:40:10 v X X
50:30:20 v X X
40:40:20 v X X
Capmul PG-12™ 45:30:25 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 35:40:25 X N/A (vehicle not miscible)
Cremophor RH40™ 40:30:30 X N/A (vehicle not miscible)
(CI2LC systems) 30:40:30 X N/A (vehicle not miscible)
Lauroglycol 90T 45:30:25 V v v
Labrafil M 1944 CS™ 35:40:25 X N/A (vehicle not miscible)
Cremophor RH40™ 40:30:30 X N/A (vehicle not miscible)
(LLC systems) 30:40:30 X N/A (vehicle not miscible)
Imwitor 742™ 60:30:10 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 50:40:10 X N/A (vehicle not miscible)
Gelucire 44/14™ 50:30:20 X N/A (vehicle not miscible)
(ILG systems) 40:40:20 X N/A (vehicle not miscible)
oleic acid 60:30:10 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 50:40:10 X N/A (vehicle not miscible)
Gelucire 44/14™ 50:30:20 X N/A (vehicle not miscible)
(OLG systems) 40:40:20 X N/A (vehicle not miscible)
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Xx A nlfa n/a 1ST -181 x A/ Dispersed with gentle shaking 1ST -271 Al A
Di spersed with gentle shaking 1ST -361 -q x nfa n/fa 1ST -451 -g x n/fa n/a
1ST -082 worba/a1d7n/ a 1ST -172 x -q ++ Rapidly di sper sedTaistéiogersss e
shaki ng

. Miscibility ABT-263 solubility

Ternary system % by weight of excipients | 10% salt | 20% free base
Capmul PG-8™ 60:30:10 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 50:40:10 X N/A (vehicle not miscible)
Gelucire 44/14 50:30:20 X N/A (vehicle not miscible)
(C8LG systems) 40:40:20 X N/A (vehicle not miscible)
Lauroglycol 90™ 60:30:10 X N/A (vehicle not miscible)
Labrafil M 1944 CS™ 50:40:10 X N/A (vehicle not miscible)
Gelucire 44/14™ 50:30:20 X N/A (vehicle not miscible)
(LLG systems) 40:40:20 X N/A (vehicle not miscible)
Imwitor 742™ 60:30:10 \ \ X
Labrafil M 1944 CS™ [ 50:40:10 \ v X
Labrasol™ 50:30:20 N \ X
(ILL systems) 40:40:20 \ \ X
oleic acid 60:30:10 \ \ \
Labrafil M 1944 CS™ | 50:40:10 \ \ \
Labrasol™ 50:30:20 N N v
(OLL systems) 40:40:20 \ \ \
Capmul PG-8 60:30:10 \ X X
Labrafil M 1944 CS™ | 50:40:10 v X X
Labrasol™ 50:30:20 N X X
(CS8LL systems) 40:40:20 \ \ \
Lauroglycol 90™ 60:30:10 \ \ X
Labrafil M 1944 CS™ | 50:40:10 \ \ X
Labrasol™ 50:30:20 N \ \
(LLL systems) 40:40:20 \ \ \

[0192] All ternary excipient systems tested containing 10-20% Gelucire 44/14™
exhibited immiscibility. Most systems tested containing greater than 20% Cremophor
RH40™ also showed immiscibility. Only in certain systems where the excipients were
miscible was ABT-263 in free base or bis-HCI salt form soluble at the concentrations tested.
[0193] Data for further ternary systems containing phophatidylcholine-based excipients
are presented in Example §, Tables 10 and 11.

Example 3: Chemical stability of ABT-263 free base and bis-HCI salt in lipid solution

[0194] Preliminary stability studies were conducted to allow a side-by-side comparison
between lipid solutions of ABT-263 in bis-HCI salt and free base form. ABT-263 was
dissolved in two separate sets of lipid vehicles, Phosal 53 MCT™/ethanol (9:1 by volume;
“PE-917) and Labrafil M 1944 CS™/oleic acid/Tween 80™ (30:40:30 by weight; “LOT-343").
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Capmul PG-8™ 25%% 0.21 0.25 0.19

Tween 80™ 100 0.20 0.59 0.84

Crillet 4HP™ 100 0.18 0.44 0.64

Plurol Oleique CC497TM* %/

Lipoid S75™ MCT 50:50 v/v U 0.31 241 6.26

Labrafil M 1944 CS™ 100 0.30 5.86 9.16

oleic acid (super-refined) 100 0.04 0.18 0.29

Phosal 53 MCT™/ethanol 9:1 v/v 50 n.d. 0.14 0.18
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n.d. not detectable
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% wat er added* % w w total sul foxides Initial 1 week 2 weeks | ST-172
none 0 0.06 0.34 0.54 1ST-172 0. 05% NaMIBS + 0.01% EDTA 0.32 0.19 0.28 0.22
| ST-172 Owb2e41niwegl ycerol + 0.01% EDTA 0 0.22 0.27 0. 5BCrRBR2@626158%1€ 0
0.14 0.41 0.55 I PT-262 0.05% NaMIBS + 0. 01% EDTA

[0196] The following can be summarized from the above study.

e Very little or only slight growth of sulfoxides was seen in phophatidylcholine-
based lipid excipients such as Phosal 53 MCT™ or Lipoid S75™ MCT.

e Very little or only slight growth of sulfoxides was seen in Imwitor 742™, Capmul
PG-8™ and oleic acid (super-refined grade).

¢ Moderate sulfoxide growth was seen in Tween 80™. The degradation was slowed
down when a more pure grade of polysorbate 80 (Crillet 4HP™) was used.

e Labrafil M 1944 CS™ and Plurol Oleique CC497™ were both associated with
significant degradation of the ABT-263. Both these excipients contain oleic acid in
their structure, and the unsaturated nature of oleic acid is known to promote
oxidative reaction. This may be the reason for the chemical instability of the drug

in these excipients.

Example 5: Chemical stability of ABT-263 free base in ternary lipid solution systems
[0197] Although ABT-263 appeared to be stable in super-refined oleic acid during the

two-week stressed test of Example 4, a subsequent test using multicomponent vehicles
showed that drug solutions containing oleic acid led to color change upon standing. A
comparative storage study was conducted at ambient temperature using solutions of ABT-263
in Imwitor 742™/oleic acid/Tween 80™ (30:40:30 by weight; “IOT-343") and Imwitor
742™/Phosal 53 MCT™/Tween 80™ (40:40:20 by weight; “IPT-442”). The I0T-343
vehicle itself was colorless, and adding ABT-263 free base at 10% by weight to the vehicle
only made it very slightly yellow-hued, but the color of the resulting ABT-263 solution
darkened significantly upon storage. This was in contrast to a soution of ABT-263 free base
at 10% by weight in IPT-442 solution, which had a yellow colored vehicle to begin with, but
only darkened slightly upon storage. HPLC analysis for the two drug solutions after storage
at ambient conditions for 3 months confirmed that the color change correlated to degradation
(total sulfoxide levels were 1.3% for the IOT-343 system and 0.5% for the IPT-442 system).
Therefore, oleic acid was excluded from lipid excipients to be used for ABT-263 liquid-filled
capsule formulation.

[0198] Further stress testing on ABT-263 free base lipid solutions using different ternary

lipid combinations showed that Labrafil M 1944 CS™ was also asscoiated with significant
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0.32 0.43 0.31 0.23 I PT-262 0.55% Thi ogl ycerol + 0.01% EDTA 0 0.11 0. 26
0.42 water as % of fornulation contributed by 15% w v NaMIBS st ock

sol uti on wakba/ar8127Sul f oxi de formati on in ABT-263 |i pi drsolustoionstssef f ect s
of NaMIBS and wat er Vehicle ABT-263 form ABT-263. concentratmm Anti oxi dant
Water % % w w total sulfoxides PE-91 free base (Form1) 50 ng/m none O
0.47 PE-91 free base (Form1l) 50 ng/m

oxidative degradation of ABT-263. As shown by results from a three-week stress test
presented in Table 8, formulations containing Labrafil M 1944 CS™ showed significant
sulfoxide growth upon storage at 40°C without antioxidant or nitrogen purging. On the other
hand, an Imwitor 742™/Phosal 53 MCT™/Tween 80™ (20:50:30 by weight; “IPT-253")
solution of ABT-263 which had neither oleic acid nor Labrafil M 1944 CS™ showed much
enhanced chemical stability compared to the other formulations tested, namely Labrafil M
1944 CS™/oleic acid/Tween 80™ (30:40:30 by weight; “LOT-343") and Labrafil M 1944
CS™/Imwitor 742™/Tween 80™ (40:30:30 by weight; “LIT-433"). Therefore, both Labrafil
M 1944 CS™ as well as oleic acid was excluded from lipid excipients to be used for

ABT-263 liquid-filled capsule formulation.

Table 8. Sulfoxide formation in ternary lipid solutions of ABT-263 free base

1 %
Ternary lipid solvent system | Concentration (mg/g) % wiw total sulfoxides

Initial | 1 week | 2 weeks | 3 weeks
LOT-343 100 2.49 3.70 4.11 no data
LIT-433 100 0.21 3.20 5.13 no data
LIT-433 150 0.23 2.28 3.61 3.80
IPT-253 150 n.d. 0.26 0.47 0.56

* sulfoxide was analyzed as peak % relative to that of ABT-263
n.d. not detectable

Example 6: Antioxidant testing for ABT-263 free base in lipid solution systems

[0199] The effectiveness of different antioxidants in inhibiting oxidative degradation was
evaluated in lipid solutions containing ABT-263 free base at 100 mg/g in two different lipid
solution systems: (1) Lipoid S75™ MCT and (2) a ternary lipid system (LIT-433; see above).
The latter was purposely chosen as a system promoting significant degradation in a short time,
as an antioxidant screen. Sulfoxide formation during the two-week stress test at 40°C with

nitrogen purging is shown in Table 9.

Table 9. Effect of antioxidants on sulfoxide formation in solutions of ABT-263 free base

o Antioxidant % wiw total sulfoxides™*
Antioxidant concentration In Lipoid S75™ MCT In LIT-433
Initial | 1 week | 2 weeks | Initial | 1 week | 2 weeks
none 0.06 0.42 0.68 0.21 3.20 5.13
ascorbyl palmitate | 100% molar** | n.d. n.d. n.d. 0.31 1.37 2.07
BHA 100% molar** | 0.13 0.26 0.30 0.43 2.25 3.66
BHT 100% molar** | 0.08 0.17 0.27 0.37 2.07 3.40
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none 3.00 0.66 PE-91 bis-HC1 salt 50 ng/m none 0 1.90 PE-91 bis-HCl1 salt
50 ng/ M 0. 05% NaMIBS + 0.01% EDTA 0.32 0.53 PE-91 bis-HCl salt 50 ng/n

0. 1% NaMnB6 20110701k% EDTA 0. 61 0.84 PE-91 bis-HCL salt 5@cwg/see1006288 NaMIBS
+ 0.01% EDTA 1.17 0.97 |IST-172

Antioxidant % w/w total sulfoxides*
Antioxidant . In Lipoid S75™ MCT In LIT-433

concentration — —

Initial | 1 week | 2 weeks | Initial | 1 week [ 2 weeks

Na metabisulfite®** | 0.1% (w/w) cloudy solution 0.18 1.95 3.07
Na thiosulfate™** 0.1% (w/w) cloudy solution 0.18 2.64 4.31
thioglycerol 100% molar** | 0.08 0.09 0.13 0.33 0.50 0.56
a-tocopherols 145% molar** | 0.20 0.27 0.50 0.41 3.99 9.23

n.d. not determined (ascorbyl palmitate could not be dissolved at 100% relative molar
concentration in this solvent)

* sulfoxide was analyzed as peak % relative to that of ABT-263

% molar concentration relative to ABT-263

4% an aqueous stock solution of 15% w/v was prepared for antioxidant addition.

[0200] ABT-263 free base degraded to a much lesser extent in the Lipoid S75™ MCT
vehicle than in the LIT-433 vehicle system. Thioglycerol provided effective inhibition of
drug oxidation in both vehicle systems. In the LIT-433 vehicle system, ascorbyl palmitate,
butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), sodium metabisulfite and
sodium thiosulfate inhibited oxidative degradation to some extent at the concentrations tested,
but a-tocopherols were ineffective. It is noted that the concentrations of sodium metabisulfite
and sodium thiosulfate were very much lower than those providing molar equivalence to
ABT-263. Even at the low concentrations used, the addition of water with these antioxidants
led to cloudy solutions. The concentrations of ascorbyl palmitate, BHA and BHT were much

higher than typically used for antioxidant purposes.

Example 7: BHA as an antioxidant for ABT-263 free base in ternary lipid solution systems

[0201] Due to its favorable lipophilic nature and wide use in lipid system as an
antioxidant, the antioxidant effectiveness of BHA was tested, at a concentration more typical
for BHA, in two additional ternary vehicle systems, IPT-253 and LIT-433, containing
ABT-263 at 150 mg/g. Testing was done in stress conditions at 40°C without nitrogen
purging. As shown in Table 10, in both systems, addition of 0.2% w/w BHA did not provide
any inhibition of sulfoxide formation. It was concluded that free-radical-scavenger types of
antioxidant such as BHA and BHT do not appear to be useful in protecting ABT-263 from

oxidative degradation in lipid solutions.
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free base (Form1l) 100 ng/g none 0 0.54 |ST-172 free base (Form1l) 100 ng/g
0. 05% NaMTBS + 0. 01% EDTA 0.32 0.22 | ST-172 free base (Form1l) 100 ng/g
0. 1% NaMnB6 2611070% EDTA 0. 61 0.22 | ST-172 free base (Fecmuspo1v@ei1ssy/ g 0. 2%
NaMIBS + 0.01% EDTA 1.17 0.58 I PT-262 free base (Form1) 100 ng/g none

Table 9. Effect of BHA on sulfoxide formation in solutions of ABT-263 free base

% wiw total sulfoxides

T t Antioxidant
crhary system htioxidan Initial | 1 week | 2 weeks | 3 weeks | 4 weeks

none n.d. 0.26 0.47 0.56 0.67
P25 0.2% w/w BHA | 0.06 | 0.29 0.49 0.58 0.68
LIT-433 none 023 | 2.28 3.61 3.86 4.19

0.2% w/w BHA | 0.24 2.22 3.54 3.80 4.19
n.d. not detectable

Example 8: Phospholipid solution systems for ABT-263 free base

[0202] Based on the above studies, the phosphotidylcholine-containing excipients Phosal
53 MCT™ and Lipoid S75™ MCT were concluded to provide good chemical stability and
drug solubility for ABT-263 free base. However, these pre-blended excipients are not
suitable for use alone as a vehicle for an ABT-263 liquid-filled capsule, due to either high
viscosity (Phosal 53 MCT™) or insufficient drug solubility (Lipoid S75™ MCT).
Polysorbate 80 could be used to enhance drug solubility in the vehicle. Excipients such as
Capmul PG-8™ or Imwitor 742™ could be used to reduce viscosity of the lipid solution.
Both were shown to be chemically compatible with ABT-263. Imwitor 742™ was preferred
over Capmul PG-8™ based on previous experience in FDA approved drug products.

[0203] Consequently, in developing a prototype liquid-filled capsule, attention focused on
excipients such as Phosal 53 MCT™, Lipoid S75™ MCT, polysorbate 80 (the more pure
forms such as Crillet 4HP™ and super-refined Tween 80™ being preferred) and Imwitor
742™,

[0204] Two ternary lipid vehicle systems containing either Imwitor 742™/Phosal 53
MCT™/Tween 80™ (abbreviated as “IPT”) systems or Imwitor 742™/Lipoid S75™ MCT/
Tween 80™ (abbreviated as “IST”) systems at various excipient ratios were investigated in a
screen for prototype capsule formulations. The level of Imwitor 742™ in the ternary blend
was limited to no more than 40%, and the level of polysorbate 80 to no more than 20%. The
three-digit suffix following “IPT” or “IST” refers to the respective percentages of the three
excipient ingredients, in each case omitting the final zero.

[0205] Selection of prototype formulations was based on vehicle miscibility, ABT-263
free base solubility in the vehicle, viscosity of the resulting solution (judged by severity of

stringing when released from a dropper) and self-dispersing property of the drug solution (at
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0 0.55 I PT-262 free base (Form1l) 100 ng/g 0.05% NaMIBS + 0. 01% EDTA 0. 32
0.23 | PT-262 free base (Form1l) 100 ng/g 0.1% NaMIBS + 0. 01% EDTA 0. 61 0. 37
| PT-262 fweeohasei2(Form 1) 100 ng/ g 0.2% NaMIBS + 0. 01%PEDIA2d10061588 58
Exanple 11: In vivo pharnacokinetics of prototype liquid-filled capsul es

[ 0216] Two 100 ng/ g ABT-263 free base liquid-filled capsul e prototype

formul ations were dosed in dogs (single-dose, non-fasti ng conditions) to

eval uate th LN vivo ar macoki netj c ri n vvi 50 m oral

sol ut i or‘]rQE/ gy&@*rg SRR P&g‘n&@é SHW@*’WE‘?—E&?% ‘;ﬁésfaﬁ Ig%a ¥itghol

9: 1 viv ipkhivaP 1%kl Aic piRRd dikashs frar mat ahd QSTT W?@tel%&’e{l: t edipamyangheup of
si x dogs at a dose of 50 ng/dog.” Formul ations | PT- 26 and B (I ST-262)

wer e doskuebtiate thérecledivn pyeassp of dogs in a sequentlal manner, and

R

provi dedpBQy ﬂbﬂﬁb‘ﬁl@%elﬁld’riglc\)%roh@e&j(B§ﬂtéi9vehﬁﬂ@ﬁmﬂﬁﬁ@c eRnter @ﬂdtﬁp@ Ald Asfeedbilielr ug
were determ ned by HPLCMS/ M5 at the conpletion of each study. Results are

pr esent depn e Tappwonding [I@”ﬁﬁsqtqlné PEEROZ end ENk-262 (later (aphaeryl b@fISifolﬁﬁvaW&fq on A
I but AUC of
:‘grﬁuﬁzglgiewia%ﬂogﬂg%% éh? ﬁE%&ﬁsnggé? glﬁerrif? ati 0"’? ES) a%pargnt |y dlcj)e to

sl ower 0207 pt i Anphcﬁphz{ﬂﬂﬂiﬂlbﬁme Bassboswebna (fmr exangplsiiat @ot foput oiS mhbﬁaerSST max
of 2-3 hours after dosm L| uid-filled capsule formnulation

conpar abfeTpY adid-esiix 37 ) bisodgedadats | ‘ansk}re( bpth shepigal o?rtal%ll%@ énd
sol uti Orﬂﬁoa(v Jﬂﬁ'ﬂtlryat 'sQ@%e&v@n& B)e c Qlﬁgq?oﬁﬂullér@t?e T %{3 é thﬁlch P-le%ﬁ? 18

prototype (for ation was sel ected as a liqui capsul e

f or mul atvummllfyo]mhhmﬂ&dduc ta the ¢ab tcsmmja zmsl hlgfaﬂoﬂ@aribé of mghmlmedmcm‘ﬂl metuas of

protot yq&2d8i]qm golgféolr ate S%aPssgfl:cFI‘a ly gra es o?)hlgh purlty) is needed to facilitate drug
solubility in the vehicle and to enhance self-dispersibility of the lipid formulation. Based on a
typical daily dose of ABT-263 (e.g., 200-250 mg) and a maximum daily dose of polysorbate
80 (418 mg), it is reasonable to limit the level of polysorbate 80 to no more than 20% in the
vehicle for a prototype formulation with 10% drug loading. Higher levels of polysorbate 80
are also unfavorable due to chemical stability considerations.
[0209] In the IPT systems, Imwitor 742™ is needed to reduce the viscosity of the final
drug solution to a level that allows for machine capsule filling. In the IST system, Imwitor
742™ is also needed to enhance the miscibility of the vehicle system, since Lipoid S75™
MCT and polysorbate 80 are not miscible at all ratios. However, the amount of Imwitor
742™ is limited to no more than 20% in both prototype systems.
[0210] It will be noted from Table 11 that the IST-172 system exhibits poor vehicle
miscibility. However, it was found that upon addition of ABT-263 free base the miscibility of
the entire system was acceptable; thus the IST-172 formulation became an acceptable

prototype liquid for encapsulation.

Table 10. Formulation properties of IPT systems containing 10% ABT-263 free base

Vehicle m:;il:ll)(l::fty soﬁl;;{gi ty Stringing* | Dispersibility (description)
IPT-190 \ v ++ Dispersed with vigorous shaking
IPT-280 \ \ ++ Dispersed with vigorous shaking
IPT-370 \ \ ++ Dispersed with gentle shaking
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conparative liquid fornmulations (C and D) Fornmulation Cm.(11g/ m) Ti na.
(h) AUC (pg.h/m) F (%9 A 9.8 4.7 98.6 41.9 B 11.0 2.5 76.8 31.8 C 11.3 6.0
107. 8 42.woDot1o79124.5 94.1 37.7 Exanple 12: Storage st @&birhistyr0061588 ot ot ype

formul ati ons with and w t hout NaMIBS
stability results have been obtained on two | aboratory-scale
bat ches of a prototype ABT-263 liquid-filled capsule formulation.

chem cal

[0219] Prel i mi nary physi cal

and

The only

nt
il e

di f f er enpe—betw Dg} 'ilhﬂ two—bat-ches—-s—presence—or—absence—of—antioxid
sodi um il Vi€ Co i t he p; wn in Ta
(15. WO ggztﬁ%e; ﬁ)USﬂdIR.ﬂfglﬂlgi@S ngé ;I (3 1%%@%%2?%8?% nﬁ(gi]9 prototy
l'iquid fpIPTGagEs JI esused|in stabllity stu@iPispersed with gentle shaking
IPT-091 \ \ +++ Dispersed with vigorous shaking
IPT-181 \ \ ++ Dispersed with vigorous shaking
IPT-271 \ \ + Dispersed with vigorous shaking
IPT-361 \ \ + Dispersed with vigorous shaking
IPT-451 \ \ — Dispersed with gentle shaking
IPT-082 \ \ +++ Dispersed with vigorous shaking
IPT-172 \ \ ++ Dispersed with gentle shaking
IPT-262 \ \ + Dispersed with gentle shaking
IPT-352 \ \ + Dispersed with gentle shaking
IPT-442 \ \ — Dispersed with gentle shaking
v vehicle miscible, or drug fully dissolved in vehicle
* stringing: +++ extreme; ++ significant; + slight; — none
Table 11. Formulation properties of IST systems containing 10% ABT-263 free base
Vehicle m:;il:ll)(::fty soﬁl;;{gi ty Stringing* | Dispersibility (description)
IST-190 N N B Oil‘drops sprqad but did not disperse
until shaken vigorously
IST -280 N N B Oil‘drops sprqad but did not disperse
until shaken vigorously
IST -370 v X n/a n/a
IST -460 v x n/a__ |n/a
IST -091 X v na___ [n/a
IST -181 X V - Dispersed with gentle shaking
IST -271 \ \ - Dispersed with gentle shaking
IST -361 v X n/a n/a
IST -451 v X n/a n/a
IST -082 X n/a n/a n/a
IST -172 X V ++ Rapidly dispersed with gentle shaking
IST -262 \ \ + Rapidly dispersed with gentle shaking
IST -352 \ \ + Dispersed with gentle shaking
IST -442 v X n/a n/a
v vehicle miscible, or drug fully dissolved in vehicle
x  vehicle immiscible or miscible but turbid, or residual solids present (due to undissolved
drug or precipitation)
n/a solution not made due to immiscible vehicle, or dispersibility test not performed due to

undissolved drug
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Conmponent Batch 1 (with antioxidant) Batch 2 (w thout antioxidant) ng per
capsule % w w ng per capsule % w w ABT-263 free base 50.0 10.0 50.0 10.0
sodi um nmewvelwswuid7dizze 0.25 0. 05 edet at e cal ci um di sodi ReTAISARS/0615895 0. 025
0. 005 water* 2.48 0.50 0.23 0.05 Phosal 53 MCTTm 268. 35 53. 67 269.85 53. 97
Mono- and dicaprylic/capric glycerides

Example 9: Antioxidant selection for phospholipid-based solutions of ABT-263 free base

[0211] Based on initial antioxidant screening (see Example 6), accelerated stability
studies were further conducted on the two prototype formulations using either sodium
metabisulfite (NaMTBS) or thioglycerol as an antioxidant, together with 0.01% EDTA.

[0212] The solubility of neat NaMTBS in IPT-262 and IST-262 solutions containing 10%
ABT-263 free base and 0.01% EDTA (as edetate calcium disodium) was assessed. After 5
days of rotary mixing under ambient temperature conditions, solids remained in all solutions,
at NaMTBS solid concentrations as low as 0.05% w/w (or approximately 2% molar
concentration relative to ABT-263).

[0213] Due to poor lipid solubility of NaMTBS, an alternative way of introducing it to the
lipid solution is by adding a concentrated aqueous stock solution of NaMTBS to the lipid
solution. For example, a clear solution was obtained when a 50 mg/ml free base solution in
Phosal 53 MCT™/ethanol 9:1 v/v was spiked with a 15% w/v NaMTBS solution up to a final
NaMTBS concentration of 9.67 mg/ml (or 100% molar concentration relative to ABT-263).
However, as the final concentration of NaMTBS was increased to 150% relative molar
concentration or higher, using the 15% w/v stock solution, the lipid solution turned turbid.
Using a stock solution at a concentration greater than 20% also results in solution turbidity,

indicating that both excess amounts of water and NaMTBS can lead to a cloudy solution.

Example 10: Sulfoxide formation in phospholipid-based formulations containing antioxidant

[0214] Results from a two-week accelerated stability study (stress condition: 40°C, with
nitrogen purging), as shown in Table 12, indicated that thioglycerol is not as effective as
NaMTBS in inhibiting sulfoxide formation in both prototype formulations.

[0215] However, the study results also showed that water added with the NaMTBS can
negatively impact chemical stability of the drug solution, and this has been shown to be the
case regardless of the ABT-263 form (free base or bis-HCI salt) or the vehicle system used
(see Table 13; two-week study at 40°C, with nitrogen purging). For this reason, a final
concentration of 0.05% (w/w) NaMTBS was selected, and the concentration of MTBS stock

solution should also be kept below about 15% w/v in order to avoid turbidity.
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89.45 17.89 89.95 17.99 polysorbate 80 89.45 17.89 89.95 17.99 Total 500.0
100.0 500.0 100.0 * includes water added with sodium netabisulfite and
edet at e cabeoum7di2godi um only [ 0220] The |i qui ds havi ng trhe/useomposisss on
shown in Table 15 were encapsulated in size 0 hard gelatin capsul es and the
capsul es placed in blister packagi ng (Honeywel|l AclarTM U tRx 3000

pol ychl orotrifluoroethylene barrier filmwth push-through foil |idding)
for a chemc biljty. stud one nonth.s age upder vari ous
condi ti ons af%b Ilg'é'ﬂtoéélel er“i‘éB‘i’ %B%r@%é%m%mee‘mm%ém NEIPSHMOB 16 i s as
det er m nefd by an FySi s, and 1S not di rectiygl P Tar
added wit hVNaMEB ntidxiddet at e cal ci um di sod‘?‘)&‘%gg i %%/qu& EUI%'XI e116.
Chemi cal piabiHty—Fesuts—or—prototype ﬂa%sg(} es ‘!"t‘ & 1 *R* @e@'leks
anti oxi d TR}BFQ(' nou;]em age conditions Ilnitilal P nomt Q-06 nprg’l‘1 cul@-é&i des
total degrBdaht’s| WasErNDGHRBSEN 0.0 ERDBAaI 0.32 0.19 | 0.28 0.22

IST-172 | 0.55% Thioglycerol + 0.01% EDTA 0 0.22 0.27 0.55

IPT-262 | none 0 0.14 0.41 0.55

IPT-262 | 0.05% NaMTBS + 0.01% EDTA 0.32 0.43 0.31 0.23

IPT-262 | 0.55% Thioglycerol + 0.01% EDTA 0 0.11 0.26 0.42

* water as % of formulation contributed by 15% w/v NaMTBS stock solution

Table 13. Sulfoxide formation in ABT-263 lipid solutions: effects of NaMTBS and water

Vehicle ABT-263 ABT-26Z? Antioxidant Water | % w/w .total
form concentration % sulfoxides
PE-91 ﬁrlfgntfi‘; 50 mg/ml | none 0 0.47
PE-91 irlfgnlﬁf 50 mg/ml | none 3.00 0.66
PE-91 biss—;[CI 50 mg/ml none 0 1.90
pE9L | POHC | somgmi | 000 NAMIBS g 5 0.53
pE9L | PUHC | somgmi | 00 RAMIBS g6 0.84
PEOL | PHHE 50 me/m 2%)(78 E/jl\ég?i 1.17 0.97
IST-172 irlg(frtrf;: 100 mg/g none 0 0.54
IST-172 irlfgnlﬁf 100 mg/g 285(;7; - Al I 0.22
IST-172 irlfgnlﬁf 100mgg | éq(o) 1@:%;?2 0.61 0.22
IST-172 irlfgnlﬁf 100 mg/g %(78 1@:%;?2 1.17 0.58
IPT-262 irlfgntﬁ‘; 100 mg/g | none 0 0.55
IPT-262 irlfgntﬁ‘; 100mgrg | 0t MMIBS | 032 0.23
IPT-262 irlfgntﬁ‘; 100mgrg | 1% BAVIBY | 0 0.37
IPT-262 irlfgntﬁ‘; 100mgrg | 027 BAMIBE | 117 0.58
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sul foxi des total degradants water content (% 1 (with antioxidant) 5C n.d.
0.03% 2.7 n.d. 0.03%3.1 25C 60% RH n.d. 0.03%2.7 n.d. 0.06%3.6 40C 75%
RH n.d. OwWO02041a17712n. d. 0.03% 4.8 2 (w thout anti oxi dant PCHW@S2010/061588

Example 11: In vivo pharmacokinetics of prototype liquid-filled capsules

[0216] Two 100 mg/g ABT-263 free base liquid-filled capsule prototype formulations
were dosed in dogs (single-dose, non-fasting conditions) to evaluate their in vivo
pharmacokinetics in comparison with 50 mg/ml oral solutions of ABT-263 free base and bis-
HCI salt in Phosal 53 MCT™/ethanol 9:1 v/v with 0.01% EDTA.

[0217] Each formulation was evaluated in a group of six dogs at a dose of 50 mg/dog.
Formulations A (IPT-262) and B (IST-262) were dosed in the same group of dogs in a
sequential manner, and Formulations C and D were dosed in a separate group of dogs in a
sequential manner. The dogs were fasted overnight prior to dosing, but food was provided 30
minutes prior to dosing. Plasma concentrations of parent drug were determined by HPLC-
MS/MS at the completion of each study. Results are presented in Table 14.

[0218] The peak concentration (Cpx) of formulation A in plasma was slightly lower than
that of formulation B, but AUC of formulation A was higher than that of formulation B,
apparently due to slower absorption. Formulation B showed a more consistent but shorter
Tmax of 2-3 hours after dosing. Liquid-filled capsule formulation A gave comparable plasma
Chmax,» AUC and bioavailability (F) to that of the oral solutions (Formulations C and D). Based
on these results, the IPT-262 prototype (formulation A) was selected as a liquid-filled capsule

formulation for human clinical studies.

Table 14. Dog pharmacokinetics of prototype liquid-filled capsules (A and B) versus

comparative liquid formulations (C and D)

Formulation | Ciax(ug/ml) | Tuax (h) | AUC (ug.h/ml) | F (%)
A 9.8 4.7 98.6 41.9
B 11.0 2.5 76.8 31.8
C 11.3 6.0 107.8 42.5
D 11.9 4.5 94.1 37.7

Example 12: Storage stability of prototype formulations with and without NaMTBS

[0219] Preliminary physical and chemical stability results have been obtained on two
laboratory-scale batches of a prototype ABT-263 liquid-filled capsule formulation. The only
difference between the two batches is presence or absence of antioxidant (sodium

metabisulfite). Composition of the two batches is shown in Table 15.
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0.08%0.14% 3.2 0.12%0.17% 3.3 25C 60% RH 0.08% 0.14% 3.2 0.08%0.11% 3.1
40C 75% RH 0.08% 0. 14% 3.2 0.29%0.42% 3.8 *Initial water content of fill
sol uti on:w0.2420d7er27bat ch 1; 0.2% for batch 2 n.d. not deCceatsaibecis8221] 1t
can be seen from Table 16 that addition of the antioxidant sodium

nmetabi sulfite significantly inhibited formation of total sulfoxides during
the first nonth of storage, 57 WD 2011/079127PCT/ US2010/ 061588 especi al |y

under stress_s conclltlo s of 40C a 75% 0 a for t ot al
sul f oxi des faﬁﬁvﬁvﬁgéow%ogo PRRIAtYRE 3«1&%3@5@@1%%5@ '%F‘igb%?%ii

C Batch 1 (with antioxidant) | Batch 2 (without antioxidant)
omponent

mg per capsule | % w/w mg per capsule % wlw
ABT-263 free base 50.0 10.0 50.0 10.0
sodium metabisulfite 0.25 0.05 — —
edetate calcium disodium 0.025 0.005 0.025 0.005
water* 2.48 0.50 0.23 0.05
Phosal 53 MCT™ 268.35 53.67 269.85 53.97
Mono- and dicaprylic/capric 89.45 17.89 89.95 17.99
glycerides
polysorbate 80 89.45 17.89 89.95 17.99
Total 500.0 100.0 500.0 100.0

* includes water added with sodium metabisulfite and edetate calcium disodium only

[0220] The liquids having the composition shown in Table 15 were encapsulated in size 0
hard gelatin capsules and the capsules placed in blister packaging (Honeywell Aclar™ UltRx
3000 polychlorotrifluoroethylene barrier film with push-through foil lidding) for a chemical
stability study. Data after one month storage under various conditions are presented in Table
16. Water content shown in Table 16 is as determined by analysis, and is not directly related

to amount of water added with NaMTBS and edetate calcium disodium as in Table 15.

Table 16. Chemical stability results for prototype capsules with and without antioxidant

Initial 1 month
Storage water water
patch conditions sultf(())gties de i'(:(zilzllnts content sul;'(())gties de i'(:(zilzllnts content
5 (%)* 5 (%)
5°C n.d. 0.03% 2.7 n.d. 0.03% 3.1
| (with 25°C nd. 0.03% | 27 nd. 0.06% | 3.6
. 60% RH
antioxidant) 10°C
750 RH n.d. 0.03% 2.7 n.d. 0.03% 4.8
5°C 0.08% 0.14% 32 0.12% 0.17% 33
2 (without 25°C 008% | 014% | 32 | 008% | o11% | 31
. 60% RH
antioxidant) 10°C
750 RH 0.08% 0.14% 32 0.29% 0.42% 3.8

* Initial water content of fill solution: 0.4% for batch 1; 0.2% for batch 2
n.d. not detectable

[0221] It can be seen from Table 16 that addition of the antioxidant sodium metabisulfite

significantly inhibited formation of total sulfoxides during the first month of storage,
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Table 17. Formation of total sulfoxides was inhibited for at |east 6

nont hs, except under stress storage conditions of 40C and 75% RH. Table 17.
Tot al sulwoxodas9i2anm prot ot ype capsules with and wi t hout pamtisexiogdersss Bat ch
Storage conditions Initial 1 nonth 3 nonths 6 nonths 1 (wth antioxidant)
5Cn.d. nd. n.d. n.d. 25C60%RHnNn.d. n.d. n.d. 0.15% 40C 75% RH n. d.
n.d. no data 1.90% 2 (w thout antioxidant) 5C

especially under stress storage conditions of 40°C and 75% RH.
[0222] Data for total sulfoxides following up to six months’ storage are presented in
Table 17. Formation of total sulfoxides was inhibited for at least 6 months, except under

stress storage conditions of 40°C and 75% RH.

Table 17. Total sulfoxides in prototype capsules with and without antioxidant

Storage .ee 1 3 6
Batch conditions Initial month months months
5°C n.d. n.d. n.d. n.d.
| (with 25°C nd. nd. nd. 0.15%
. 60% RH
antioxidant) A0°C
750 RH n.d. n.d. no data 1.90%
5°C 0.08% 0.12% 0.11% 0.13%
2 (without 25°C 0.08% | 008% | 0.18% | 028%
. 60% RH
antioxidant) A0°C
750 RH 0.08% 0.29% 0.91% 1.40%

n.d. notdetectable

Example 13: Storage stability of prototype formulations with and without NaMTBS

[0223] A nine-months storage-stability study was conducted on the same two laboratory-
scale batches of a prototype ABT-263 liquid-filled capsule formulation as described in
Example 12. Again, the only difference between the two batches is presence or absence of
antioxidant (sodium metabisulfite). Composition of the two batches is shown in Table 15.

[0224] For this study, the capsules were placed in 3 ounce HDPE (high-density
polyethylene) bottles with child-resistant polypropylene caps, and the bottles were induction-
sealed. Data for total sulfoxides are presented in Table 18. Formation of total sulfoxides was

inhibited for at least 6 months, except under stress storage conditions of 40°C and 75% RH.

58



0.08%0.12% 0. 11% 0. 13% 25C 60% RH 0. 08% 0. 08% 0. 18% 0. 28% 40C 75% RH
0.08% 0.29% 0.91% 1.40% n.d.not detectable Exanple 13: Storage stability
of prototwypeofiarrmerzati ons with and wi thout NaMIBS [ 022BCAvus2eie/nisss hs
storage-stability study was conducted on the sane two | aboratory- scale

bat ches of a prototype ABT-263 liquid-filled capsule formulation as
described in Exanple 12. Again, the only difference between the two batches

i s presence Qr. ahsence. of anp |0X|dant sodi su fite osition
of the two bi‘f"&‘?é@' f%‘%ﬂﬁ@%ﬂ €5 IR tatyp Ca{’%‘gefﬂ“ﬁb? M 0§§‘?.|‘%}!P Céqu]g capsul es

were placed [n 3 ounce [H tlaréé‘él gn-densi 1y O%gﬁ‘[ yIengy oprilg th
chil d-resi st ﬂatcbol yprap aps Inigiall t h tlle n i on-seal ed.
Data for tot g—st-Fex b{on;?ﬂeons pSeR-ea—ih - ‘m(\ﬁﬁ[c}g” Iggﬁ‘tthc‘ t ot al

sul foxi des was i nhibited £ rCat |eadd g | nfln‘r'AFE: pyrpl?'\ﬁd under M€t r e§s st or age

condi tions of; 40 and 75% R WD 2Q11/079127pPCT/| 061588 Tabl e 18.
Tot al sul f ox %ﬁl%xing tcﬂO,%)BH:aJsuﬁes wilt h ‘and Wi ﬁout aht :éoglo/dau Bat ch
it

St orage cond{tions i al 4BC8 npnt hs
750 RH n.d. 0.51% 1.00% 1.74%
5°C 0.08% 0.10% 0.12% 0.16%
2 (without 25°C 0.08% | 0.18% | 027% | 042%
.. 60% RH
antioxidant) A0°C
750 RH 0.08% 0.75% 1.45% 2.25%

n.d. notdetectable

Example 14: Human in vivo pharmacokinetics of a prototype liquid-filled capsule

[0225] In vivo pharmacokinetics of a 50 mg ABT-263 prototype liquid-filled capsule
(Batch 1 as described in Table 15 above) were studied in human cancer patient volunteers in
comparison with a 25 mg/ml lipid solution of ABT-263 bis-HCl salt in Phosal 53
MCT™/ethanol 9:1 v/v with 0.01% EDTA. To evaluate food effect, the liquid-filled capsule
was administered to fasting subjects and to subjects receiving a high-fat meal.

[0226] A randomized, 3-period crossover study design in 7 subjects was used. A total of
6 subjects completed all three periods and were considered evaluable. Each formulation was
administered orally in a single dose of 200 mg ABT-263 parent-compound equivalent.
Plasma samples were collected immediately before dosing and at 2, 4, 6, 8, 10, 12, 24, 30 and
48 hours after dosing. Concentrations of parent drug in the plasma samples were determined
by HPLC-MS/MS at the completion of the study. Data (mean of 6 evaluable subjects) are

presented in Fig. 3. Calculated pharmacokinetic parameters are shown in Table 19.
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6 nonths 9 nonths 1 (with antioxidant) 5C n.d. n.d.

n. d.

n.d. 0.08% 0. 20%

anti oxi dawmo)208@®701208% 0. 10% 0. 12% 0. 16%

n.d. n.d.

25C 60% RH

40C 75% RH n.d. 0.51% 1.00% 1. 74% 2 (w t hout

25C 60% RH 0. 08ea/US2010/061588

Lipid Liquid-filled | Liquid-filled
solution capsule capsule
(fasting) (fasting) |[(fed high fat)
Cnax (ng/ml) 330+1.06 | 2.74+0.68 | 4.85+1.70
Tinax (h) 14.0 £ 8.0 93+24 7.0+24
AUCy 45 (ug.h/ml)| 70.2+352 | 55.0+20.8 | 82.5+24.5
AUCy ., (ug.h/ml) | 80.7+413 | 63.7+27.7 | 93.2+26.2
ti (h) 128 +3.5 12.8+3.1 147+£2.5
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0.18% 0.27% 0. 42% 40C 75% RH 0.08% 0. 75% 1. 45% 2. 25% n. d. not detectable
Exanpl e 14: Human in vivo pharnacokinetics of a prototype liquid-filled
capsul e WwO022H}d7a29i vo phar macoki netics of a 50 ng ABT- PE3/Uscanotispe
liquid-filled capsule (Batch 1 as described in Table 15 above) were studied
in human cancer patient volunteers in conparison with a 25 ng/m lipid
solution of ABT-263 bis-HCl1 salt in Phosal 53 MCTTm et hanol 9:1 v/v with

0.01% E ﬁé&,T]% 8¥§wﬁbesf ood effect, the liquid-filled capsule was
0

admi ni st subj ects and to subjects receiving a high-fat neal.
[0226] A random zed, 3-period crossover study design in 7 subjects was used.
A total lof @ BhMeequiceloipres amarising r@r@@mﬂ@ﬁh@béaﬁ% engpeulaisd dhagawidin,

eval uabl e. ﬁ?&ba&gﬁrﬁlﬂo@gffz fer Y a%gﬂi' mo%gﬁ%ggr &i)é‘lhle Yy 1ifhid s§1'uﬂ%1{1 bf Q%%ez@j 200

ng ABT-263 parent-conpotind equi val ent anpl es were col l'ected

i mredi at el yobef phmmhommgllﬁrudcqitatﬂe sdlt there8f alyn ABT-268 R0-tape edBivhleur s
af ter dosing. Concentr ons rug in the plasma sanpl es were
det er ni ned 8911%@1@1995? lgflstta%@u@%@ﬂ Bl o ao%llbﬁﬁeﬂ%lfyuw (TS BRt 6
eval uabl e subig6is)as %h@rn&"c&ﬁﬁ'ﬂflﬁ%d Brtaglegexcgnen%ada(}%u Eﬁﬁ%np?%s‘ﬁﬁgfﬁﬁin b e
paranmeters are shown in Table . Phar macoki neti c par arre ers
(nmean st animtstdorcbemlmlhung apentdyr thej gildass @h@ﬂphgsph()hlalslt pedepted_frqui dhefgrouped

(iaggulze?gf aStré%s%) Ic%lsf Iglycofjdecsag cerlde(s]c gmlx Qites t%el)eog]fa )Xat(lleasg/orrrlg')nor:%— 30

phospholipid surfactant and (d) at least one sulfur-containing antioxidant in an amount

effective to reduce oxidative degradation of ABT-263 upon storage.
2. The capsule of Claim 1, wherein the ABT-263 is present in free-base form.

3. The capsule of Claim 2, wherein said excipients are selected and included in amounts

effective to maintain in solution at least about 40 mg ABT-263 free base per capsule.

4.  The capsule of any of Claims 1-3, wherein the amount of said encapsulated liquid

solution is about 300 to about 600 mg per capsule.

5. The capsule of any of Claims 1-4, wherein the at least one phospholipid comprises

phosphatidylcholine.

6.  The capsule of any of Claims 1-5, wherein the at least one solubilizing agent comprises

one or more medium-chain triglycerides.

7. The capsule of Claim 6, wherein the at least one solubilizing agent further comprises

one or more medium-chain mono- and/or diglycerides.

8. The capsule of any of Claims 1-7, wherein the at least one non-phospholipid surfactant

comprises one or more polysorbates.

9.  The capsule of Claim 8, wherein the one or more polysorbates have a peroxide value of

less than about 5.

10. The capsule of any of Claims 1-9, wherein the at least one sulfur-containing antioxidant

is poorly lipid-soluble and the encapsulated liquid solution comprises water in an
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4.85 1.70 Tmax (h) 14.0 8.0 9.3 2.4 7.0 2.4 AUCO_48 (i.tg.h/nl) 70.2
35.2 55.0 20.8 82.5 24.5 AUCo _co (i.tg.h/nl) 80.7 41.3 63.7 27.7 93.2
26. 2 t112awOhpriie7 3.5 12.8 3.1 14.7 2.5 WHAT | S CLACWEDR2018/061588 A
pharmaceuti cal capsul e conprising a capsule shell having encapsul at ed
therewithin, in an anount not greater than about 1000 ng per capsule, a
liquid solution of ABT-263 or a pharnaceutically acceptable salt thereof at

an ABT-263 free-base equiv nt concentration. of at . |east about. 40 ng/m in
a subst ant i &MY YK IBE oll%)? gyc‘%erlghte%“?f%%%}lt 86%?%‘%‘8%0%8%%6%%@6‘9% Talll y

accept abl e gxgdont GBtiSsdidot | east one phospholipid, (b) at |east one
sol ubilizing agent for the at |east one phospholipid, selected fromthe

group cqnsi §hi 0y fe 8F Y8R5 10,9l MGOh fleSy 1GLYGR! bgﬁy AP Bl HLER SR 20T

(c) at |east one nonphosp I'pid surftactant and east one

sul f ur - cont atenemtdgn amtmoxntdgraboutrD. @21 asrehmitt 0% by tievght bHthe eduapaulasaddajidse
degradati on of _ABT-263 upon storage. 2. The capsule of Caim1l1, wherein the
ABT-263 is pPBE®ht in free-base form

12.  The capsule of Claim 10 or Claim 11, wherein the at least one poorly lipid-soluble
antioxidant is selected from the group consisting of sulfites, bisulfites, metabisulfites,

thiosulfates and mixtures thereof.

13. The capsule of Claim 10 or Claim 11, wherein the at least one poorly lipid-soluble

antioxidant comprises sodium or potassium metabisulfite.

14. The capsule of any of Claims 10-13, further comprising at least one pharmaceutically

acceptable chelating agent.

15. The capsule of Claim 14, wherein the at least one chelating agent comprises EDTA or a

salt thereof.

16. The capsule of Claim 1, wherein the encapsulated liquid solution comprises about 5% to
about 20% by weight ABT-263 free base, about 15% to about 60% by weight
phosphatidylcholine, about 7% to about 30% by weight medium-chain triglycerides,
about 7% to about 30% by weight medium-chain mono- and diglycerides, about 7% to
about 30% polysorbate 80 surfactant, about 0.02% to about 0.2% by weight sodium or
potassium metabisulfite, about 0.003% to about 0.01% EDTA or salt thereof, and about
0.2% to about 0.8% water.

17. The capsule of Claim 1, wherein the encapsulated liquid solution consists essentially of
about 5% to about 20% by weight ABT-263 free base, about 15% to about 60% by
weight phosphatidylcholine, about 7% to about 30% by weight medium-chain
triglycerides, about 7% to about 30% by weight medium-chain mono- and diglycerides,
about 7% to about 30% polysorbate 80 surfactant, about 0.02% to about 0.2% by weight
sodium or potassium metabisulfite, about 0.003% to about 0.01% EDTA or salt thereof,
and about 0.2% to about 0.8% water.

18. The capsule of any of Claims 1-15, wherein the excipients are selected to provide oral
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3. The capsule of Claim2, wherein said excipients are selected and

i ncluded in anounts effective to maintain in solution at |east about 40 ngy
ABT- 263 fweeotizsei2per capsul e. 4. The capsul e of any of pCraiseeiobe38s wher ei n
t he amount of said encapsulated |iquid solution is about 300 to about 600
ng per capsule. 5. The capsule of any of Clainms 1-4, wherein the at | east
one phosphol i pid conprises phosphatidyl choline. 6. The capsul e of any of

Clainms 1-5, wherein.th S ne sol uhi i zjng ent c ri.ses one or
nore nedi umbhoﬁéi?lﬁlb&tw%ﬁ?%ggg. atg?as"rﬂléouégbéw erb?‘f‘”%tﬂéﬁqfﬁ‘g? WHBEEI9SE A at

| east one sqhdlRishingd Hoh ARG orf d¥nIMGIng d&es one or nore nedi um chain
nono- and/ or diglycerides. 8. The capsule of any of Cains 1-7, wherein the

at | east;qon < i N : i : : r :
ol yaor b4t od: PUeREF BRI Rea b REbEChi B I LORRTAR BRI AP Getive
pol ysor bat ephranaeewicpemgrdditat)\vhhtusneikts|eesmtibliynf b ABT 263 10 salTHeredpsat e of
any of d ai 1-9, wherein the at ] east one sul fur-confaining antioxidant
i's poorly | Igiihe dahaﬁﬁ@ﬁaw(jaﬁdh@?%fe%% feat e Pr?vqfﬁq aﬁ@b@f eRIFooT ﬁwlpg_@gﬂ
water 1n any H?H(B’stthHpiH%uﬁTQ&%t vt B¢ RIbEIMinS H%Jn't of 8pld SoUitionNbifs QgL iggn of

t he antioxi dant as an aqueous stock solution. 11. The capsule of O aim 10,
wher ei n t hepatrly Episitsobride pdturtopniaimngl astodxudsng iramiaieoxe geaptrei & pruesensto¢kn an
amount of abqgut. 0.Q02%.t o about 0. 2% by weight. of .th ncapsul ated liqujd
Soluti on. 150t ar adauunR gRGRIee B ko tuiatinhe o AGPETRRREVEE ot “one
poorly Iipi dolg@bniIrenaipkiaorand ehdapsah@et @d 1ifhanoliion 5 @uibsaRNGESL i ng of
sulfites, bisulfites, metabisulfites, thiosulfates and m xtures thereof.

13. The gapsyk &yfesO i (o 1Y, Chabim hi. pRBAAIDN tRE At1ch§asthoflts PPk ¥

| i pi d-sol ubl e anti oxi dant conpri ses sodi um or potassium netabisulfite. 14.
The capsul e sdfibidimingeeei@laad srpplied 439 prethrlenied peadwpt.i si ng at | east one

phar maceutical ly acceptabl e chelating agent. 15. The capsul e of Caim 14,
wher ei n 2the Tat preast ofofiaim 28] evhemein thg @hbsphotipidi eegprisBphaphaidyadhblihdeddeof .
16. The capsule of Claim 1, wherein the encapsulated |iquid, solution

conpri ses D Bsue Bkt ags8tiprepgadsy ey copRtses nadiusR chs diglyesides- 150 t o
about 60% by wei ght phosphati dyl choli ne, about 7% to about 30% by wei ght
medi um GRai Ahe riregeye f i(dag 2abwherermgheoprgtiended gupdiet wemgrsesnEpul FEhE n
nono- and di cekjdes, 9%4.1.0 o] 0%:pol . ys t fac

about O. 02%a?%¥aggzot %Oﬁ%y&lﬁg?%r{?t aggd%%ﬁor{ %goottésglﬁgl?n %é)?'gb@gcﬁpﬁ {}%ﬂ}
about 0. 003%idlgceaidesit 0. 01% EDTA or salt thereof, and about 0.2%to about
0.8%water. 17. The capsule of Claim1, wherein the encapsulated |iquid

sol ut i on3comsk ptscefssedlyl ¢ d1xingf 18RoUVh&¥nt Be HPIWon ANV DY YIS FABITT 863
free base, about 15%to about 60% by wei ght phosphati dyl chol i ne, about 7%
to about 30%BY IMBERO3mewitalineties Paseri gl yceri des, about 7% to about 30% by
wei ght nmedi um chai n nono- and di gl ycerides, about 7%to about 30%

pol ysor B4t e TBO cgprulcact amt of Eboms 10189266 vv ialbmatment 2%abyiseesé gharagtodiedntyor

pot assi um net abi sul.fi.te,. abo 0.003% 1t o about 0.01% EDT, salt thereof,
and about o."‘li%l%?%c dyductign @é}oH%Rétoé?Fexﬁrﬁ?SI%SP%%Bgtb‘ﬁgopé‘gtlcaﬁﬁf%ffafﬁ%PFPE‘“’IE’- 15,
wherei n t hebex&hpy %ﬂhﬁni@t@ﬁn%&be@tsﬁﬁlje&toh@\}’i@g/itﬂ@ d¥edde @2theldpOaicail} atpfeblitey Of
ABT- 263 of at |east about 30% when adm nistered as a single dose of about
50 ng in a Paspity ABTR6Aerauditedjasawi eapside. 19. A process for preparing
the capsule of Caim 10, conprising dissolving an APl (active

phar macéat i dak camgleedi(@ain) 24 fraitsaidons,i vshesein slwedisdaad 1sya rebplakiec ABRsR263 or sal t
thereof in at | east the phospholipid and solubilizing agent to provide a

| i pi d sabut Tha capdhe ofiClgint b® farenidplespltotinphanaspidsac izadseis tefectdaefrom the

sol ubilizing agent or. lipid solution, dissqlvjng the poorly Iipid-soluble
sul f ur - cont EIHPnECREHTINS G deHces: ngtheliops. 311 F SABGTTa RIEETNICSFIER. skin

sol ution, admcsi RYndh®r ARUKRAHDr SLAE eupAbMsi RNnidclial Ree1ddoRlad o dht dafert O
provide a liquid solution for encapsul ation, and encapsul ating the |iquid
sol uti on i nbecastapsuke whehd ca@@r, Fheinpmaces shoffal@pammtull@s, wiremeima thehe
phosphol i pid and at least a portion.of the solubilizing agent are supplied
P bre- bl Enfilte Bhmtit noSs 37 Heu S satedune of e b Sp0 YR of e SRR
phosphol i pi dogOeRicks @DldNeaRBAtbaN ekl REn@N bt RE 259l Ridnl ZidAhcBURREer,
pre-bl ended therewith conprises nmediumchain triglycerides. 22. The process
of Claim2l1, wherein the pre-bl ended ppdduct conprises about 50% to about
75% phosphat i dyl chol i ne and about 15%to about 30% nedi um chain
triglycerides. 23. The process of any of Clains 19-22, wherein the API
consists essentially of Form| or Formll ABT-263 crystalline free base.
24. The capsule of any of Clainms 1-18 for use in treatnment of a di sease
characterized by apoptotic dysfunction and/ or overexpression of an
anti-apoptotic Bcl-2 famly protein, by orally adm nistering to a subject
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32. The capsule of Caim31 for said use, wherein said capsule is (a) a
prot otype capsule conprising a size 0 hard gelatin capsule shell having
encapsul aveadotimgeedi thin a |iquid solution that conprisesTalsouy/ 0638$1y
ABT- 263 free base, about 150 ng phosphati dyl choline, about 75 ng
medi um chain triglycerides, about 90 ng nedi um chai n nono- and

di gl yceri des, about 90 ngy pol ysorbate 80 surfactant, about 0.25 ng sodi um
or potassiun1netabisuLfiteb about 0102596E5TA or salt thereof, and about
2.5 ng wat ePSUgintRnNaG (@adq solerestal  @ndira ApoHeanhy s apses aprynis; B@%ﬁiﬁoﬂﬁ%nt

to said proiQi¥Re, CRoHALE BReer REnEGARTULE sBiallafYesBiie, JadbdFBofl tht8edd@ErittSe 1N
mai ntai ning i n bl oodstream of a human subject a therapeutically effective

pl asma conceydterat fangeindf ABTHRBAd aglaidbreanere ofr thaprasathpoabgland esarchiepb e, by
orally admnistering.to the subject. one to a pluyrali of said sule in a
dose of abottt Mt oG g kit e 5 el tlecuistifvenrsf SpafC AyRat "an
average treasiBihr icBh@kV abpAbceAlRu! (hpfiRULEI/LP BRAY! déctilayscer34rinldte or
capsule of Caim33 for said use, erein the plasma concentration

mai nt ai ned &sdeNGIY sental nervoad pyyemttamorn poiwaiky of sedepdary draip tapei tHaglelinm

ABT- 263 and r.o of t : 1-26 T | e of
O ai m 33 or SpAer i or A0 fechehte TARMe Slolicilnir Hmptey AR ¥ 0
capsul e conpymghobthstic $¢ukembh, fanidulge lahphoneapgmpkois hedlignarviengl EredpsuBat ed
therewithin a liquid solution that conprises_about 50 ng ABT-263 free base,
about 150 m§elbrbehard)Pemomutiple dpylemysory crperruRPeiERl-celi lyng @psdes,

about 90 ”UpaF%Qa.itéJ B3, R RA dhTLY I-lcllggglra.g(iiﬁg,l YARE Ghe EE?% ilr?c{?mngre | Yr bat € 80

surfact ant, out 0.25 ng so pot assi um net a Ite, about 0.025%
EDTA or sal tathemeoftarcandhaabbtite 2n5l pgjvisaneoplasons Obyheacawpb nbwothaysters,

orally substanti al | i oequi val ent to said protptype, capsul e. : .
y primary ceXtrzH nergous system lympﬁoma, %on—tHOodé mn’s }pmfiiloma, spinal axis
tumors, brain stem glioma, pituitary adenoma, adrenocortical cancer, gall bladder

cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma, neuroblastoma,

retinoblastoma and combinations thereof.

27. The capsule of Claim 25 for said use, wherein the neoplastic disease is a lymphoid

malignancy.

28. The capsule of Claim 27 for said use, wherein the lymphoid malignancy is non-
Hodgkin’s lymphoma.

29. The capsule of Claim 25 for said use, wherein the neoplastic disease is chronic

lymphocytic leukemia or acute lymphocytic leukemia.

30. The capsule of any of Claims 24-29 for said use, wherein one to a plurality of said
capsule is administered in a dose of about 50 to about 500 mg ABT-263 free-base

equivalent per day at an average treatment interval of about 3 hours to about 7 days.

31. The capsule of Claim 30 for said use, wherein one to a plurality of said capsule is
administered once daily in a dose of about 200 to about 400 mg ABT-263 free-base

equivalent per day.

32. The capsule of Claim 31 for said use, wherein said capsule is

(a) a prototype capsule comprising a size O hard gelatin capsule shell having
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33.

34.

35.

encapsulated therewithin a liquid solution that comprises about 50 mg ABT-263
free base, about 150 mg phosphatidylcholine, about 75 mg medium-chain
triglycerides, about 90 mg medium-chain mono- and diglycerides, about 90 mg
polysorbate 80 surfactant, about 0.25 mg sodium or potassium metabisulfite, about
0.025% EDTA or salt thereof, and about 2.5 mg water; or

(b) acapsule that is orally substantially bioequivalent to said prototype capsule.

The capsule of any of Claims 1-18 for use in maintaining in bloodstream of a human
subject a therapeutically effective plasma concentration of ABT-263 and/or one or more
metabolites thereof, by orally administering to the subject one to a plurality of said
capsule in a dose of about 50 to about 500 mg ABT-263 free-base equivalent per day at

an average treatment interval of about 3 hours to about 7 days.

The capsule of Claim 33 for said use, wherein the plasma concentration maintained
exhibits, at steady state, a peak of about 3 to about 8 pg/ml ABT-263 and a trough of
about 1 to about 5 ng/ml ABT-263.

The capsule of Claim 33 or Claim 34 for said use, wherein said capsule is

(a) a prototype capsule comprising a size O hard gelatin capsule shell having
encapsulated therewithin a liquid solution that comprises about 50 mg ABT-263
free base, about 150 mg phosphatidylcholine, about 75 mg medium-chain
triglycerides, about 90 mg medium-chain mono- and diglycerides, about 90 mg
polysorbate 80 surfactant, about 0.25 mg sodium or potassium metabisulfite, about
0.025% EDTA or salt thereof, and about 2.5 mg water; or

(b) acapsule that is orally substantially bioequivalent to said prototype capsule.
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