STABLE NANOPARTI CULATE DRUG SUSPENSI ON This application clains priority
benefit of U S. provisional application Serial No. 61/218,281 filed on June
18, 2009,woheloemargwe di scl osure of which is incorporate@Charsedsn/obss2e
reference. FIELD OF THE | NVENTI ON The present invention relates to liquid
suspensi on fornul ati ons conprising a particulate drug conpound of |ow
solubility and to processes for preparing such fornulations. The invention

is particularly app§T&BRENAROPARTEEVINTEBRUIESUSPRNSIBN ! Ng conpounds t hat
target Bcl-2 famly proteins, thus the invention further relates to nethods

of use of |iquhd HPEREDS A 91‘16?&{#' aleh@ftSoff 0K, bf&%ﬁanEa@h@ﬁ%e&rm No.
characterized by overexpression of such proteins. BAC ND OF THE

| NVENTI O} &3$ bfiledfondpepldsi089.i tBe antiyg displazuce of whigh dencqrPainigH Aare& Wi nber g
(2000) CgldrerQ0:57-70). Cancer cells nust overcone a continual bonbardnent
by cellular stresses such as DNA damage, oncogene activation, aberrant cell

cycle progression and harsh mg9epviHOMNEMN$idNhat woul d cause normal cells
to undergo apoptosis. One of the primary neans by which cancer cells evade

apopt osi s i s BYe upgeserlginvantiann rdftesarie | iqupb ptgpengonp rfomailationp fcompeasiBg | a 2

fam'l.gg_rm- d h py, t BHi ngj g of -2 | ns have
been 1ges rllbglg'{é ? Bu% gé%ﬁ(%\%g é@ IE‘EUEA(;]%H% q{'li(fgto( 918)8%?68\] f(.nB%e(? .‘?[mg]gﬁa{

50: 641- 66@muldtiese dbapownden mapati¢ulglyugegdicable to a class of apoptosis-promoting
N-(4-(4-((4' -chlaro-(l. L' -biphenyl).-2-vl)methyl)piperazin-|.-yl

peneoyl ) AppEPEats ekt AR ar AR ARCP e o Rdsof ) ami noy
- 3- ni t r ohenafdin@iiduf@nsion themulatibrario tsatikndivsasashiBier7Z8d by whiretprdssion bhe

formul a: ABT- 737. binds with high affinity (<1 nM to proteins of the Bcl-2
famly (SPEAPFESI 1y Bel-2, BCI-XL and Bcl-w). It exhibits single-agent

and Hotent 1 at es. pro- apopt BACK I EEPIRE N EARENEYY Ner apeut ¢ agents.
ABT- 737 and r ebai@dofappaxinds a kichaiebhoaiiet OHamake &UBRIMOIFPROOTSCelRr €
g:. Eﬁtﬁzegpbgy}% O)S.' Cg)rilactere g‘e Is ﬁﬁlrs)tl (I)V%gctolrn%re]l clf))gtl?rllulaf‘t?(;[nllb%?dml\gft b)? 8691?1/128 Ost7rf:2s§fgosu((:)t]1c
as DNA damage, oncogene activation, aberrant cell cycle progression and harsh
microenvironments that would cause normal cells to undergo apoptosis. One of the primary
20  means by which cancer cells evade apoptosis is by up-regulation of anti-apoptotic proteins of
the Bcl-2 family.
Compounds that occupy the BH3 binding groove of Bcl-2 proteins have been

described, for example by Bruncko et al (2007) J. Med. Chem. 50:641-662. These

compounds have included N-(4-(4-((4'-chloro-(1,1'-biphenyl)-2-yl)methyl)piperazin-1-yl)
25  benzoyl)-4-(((1R)-3-(dimethylamino)- 1-((phenylsulfanyl)methyl)propyl)amino)-3-nitrobenzene-

sulfonamide, otherwise known as ABT-737, which has the formula:



More recently, a further series of conmpounds has been identified having

hi gh binding affinity to Bcl-2 famly proteins. These conpounds, and

nmet hods twormaloei4rdvem are disclosed in U S. Patent Appl ipcattisesoBsdské cat i on
No. 2007/0027135 of Bruncko et al. (herein "the '135 publication"),

i ncorporated by reference herein inits entirety, and can be seen from
their formula below to be structurally related to ABT-737. The ' 135

publication states that while inhibitgers of Bcl-
previ ously known may have either pote t2I | ul ar i cacy or high systemc
exposure after oral adm ni stratian, dgntg” peSsess both properties. A

typi cal neasure of cellular effigacy a agonpound is the concentration
eliciting 50% cel | ul ar effect CS%%. Atyp
exposure after oral adm nistrathgn 9f a conp®und is the area under the
curve (AUC) resulting from grng pl asma concentration of the conpound
versus tinme fromoral adm nistwation. Previously known conpounds, it is
stated in the ' 135 publicatio have a | ow AUC/ EC50 rati o, neaning that
they are not orally efficaciops. ]Conpounds of the above formula, by
contrast, are stated to denon te enhanced properties with respect to
cellular efficacy and system c |exposure after oral adm nistration,

i cantly higher than that of previously
fied as "Exanple 1" in the '135

cal nmeasure of systemc

known compounds. One conpoun
publication, is N(4-(4-((2
chl or (gphenyl ) -5, 5-di net hyél-
yl)-4-(((IR)- . — - o .
3- (ror phol i n- ABJLF337] bindpheitly Iheghl fallimytly) bt YD) pr opyidarmi ndy - Bel(( famiy uor onet

hyl ) sul f ) r i e, 0 I S€.. kno. - - I S.conpound
e B e s S i

wi t h hi ghumaf fanpdrt BCLEL andlyrhghoBE maRgrandeBaind Yotecanded probpbptenedifeas hive
simlarly high affinity for B¢l |t EC50 ratiq is reported in the
135 puniibsfaR SRkt delfs “Rh1rTonabdied ctul b b EBRMENR ¢ 12,

r eporiDed cbmpoudBd, - a8 Wifcths&) in FOS. Hatmer Applatiic@n PailicAids Noc ao@i/y284) bhe ' 135
publ i cation kea(c@ conmpound was administered to rats in a single 5 ng/kg
dose by oPHI¥§&(4ge as a 2 ng/nl solution in a vehicle of 10% DVBO

(di met hyl sul M hedntiyna RinGedRbed Ealonpbimdk anechb@h YdealifiQlf haaing hagebimmhgecul ar
wei ght abqut 400). Oral bioavailability (as expressed, for exanple, by AUC
after or élffllg_té[rﬁonéglf% éatqngln pr¢eins. These compounds, and methods to make them, are

disclosed in U.S. Patent Application Publication No. 2007/0027135 of Bruncko et al. (herein

cl ohex-I-en-1-yl)nethyl)pi perazin-I|-yl)benzo

15  “the "135 publication™), incorporated by reference herein in its entirety, and can be seen from
their formula below to be structurally related to ABT-737.

The *135 publication states that while inhibitors of Bcl-2 family proteins previously
known may have either potent cellular efficacy or high systemic exposure after oral
administration, they do not possess both properties. A typical measure of cellular efficacy of

20  a compound is the concentration eliciting 50% cellular effect (ECso). A typical measure of
systemic exposure after oral administration of a compound is the area under the curve (AUC)
resulting from graphing plasma concentration of the compound versus time from oral
administration. Previously known compounds, it is stated in the *135 publication, have a low
AUC/ECso ratio, meaning that they are not orally efficacious. Compounds of the above

25  formula, by contrast, are stated to demonstrate enhanced properties with respect to cellular
efficacy and systemic exposure after oral administration, resulting in a AUC/ECsp ratio

significantly higher than that of previously known compounds.
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percentage of AUC after intravenous adm nistration) is not reported in the
'135 publication, but can be concluded therefromto be substantially
greater fwo2208M4288 than for ABT-737. Recently, Tse et aCI/US2Q08}858ancer
Res. 68(9):3421-3428, reported in supplenentary data thereto that, in a dog
nodel , oral bioavailability of an ABT-263 solution in PEG 400/ DVSO was
22.4% and that of an ABT-263 solution in 60% Phosal" PG

(phosphat i dyl eRekbhigouhd PORY 18R Bl 1% m%Qe/oﬂ?E%lﬂi%u@ms ﬂ:Q%n(@k@a(aol was

47.6% Oxidation reactions represent an inportant degradati at hway of

pharnacebe&&h@wbé%%é@FﬂWP9fwﬁéﬁxﬂdﬂhhVa@» ywmp%ﬁmmiwahﬂmqﬂ} 1%on can

occur by %ggmﬁg Y

substr at e3 y Eelcéflﬁ’1 @%E)Jh\ég%’lﬁulfah %kﬂgwobgl%ﬁlﬁéa)tfgﬁlfﬂ}&&ﬁtt I cS h?ﬁn rral

cl eavage bemdesnléfnraml@a@tmweﬁmOWaras ol -263n clhisorvaripogrdons 9 eHenmlap saetghe ul ar
sensitivi I lat In particular, thioethers can degrade via
hydr ogen ggstrgﬁ{?%ﬁﬂgtq?ﬁgggIp03|t|on to the sul fur atomor by addition of
an a-peroxyl radical directly or via &Feone-electron transfer process, which
transforns a sulfide to a sulfine, sulsbgne, or s#fftoxide (Hovorka &

Schl/ 4neich (2001) J . Pharm ScL 90: 53}%69 lhe [ phenyl sul f anyl ) net hyl
group possessed by conpounds disgl os n fjhe 13t publication, including
ABT- 263, is seen to have a t hpQebthg ka which is susceptible to

oxi dation, for exanple in pres nqugf oxygenlor reactive oxygen speC|es
such as superoxi de, hydrogen oxi de or hydt yl radicals. The '135
publication includes antioxidants in an extlenslive |list of excipients said
to be useful for admnisteringithe conpounds©di scl osed therein. However,
phar maceutical conpositions tﬁzzjare | ess susceptible to oxidation of the

active ingredient woul d be adyvantageous. Additionally, conpositions capable
of higher active ingredient |oading than the solution conpositions of the
'135 publication or of Tse et ) 08), supra woul d be advant ageous. The
very | ow aqueous solubility of cf unds of the '135 publication including
ABT- 263 rai ses chal |l enges f rmul ator, especially where there is a
need to maintain acceptable bi coavail ability, which is strongly
depengent on solubility ig aqueous medi um of the gastrointestinal

(ract. Part o sl eduet 9§ s commaly Laies a5, an sproReh (0,

of ten di fhkvditntladyohigh affinity for Bel-w. Its AUC/ECsy ratio is reported in the ’ 135 publication

as 56, more than an order of magnitude greater than that reported for ABT-737 (4.5). For
determination of AUC according to the *135 publication, each compound was administered to
15  ratsin a single 5 mg/kg dose by oral gavage as a 2 mg/ml solution in a vehicle of 10% DMSO
(dimethyl sulfoxide) in PEG-400 (polyethylene glycol of average molecular weight about
400).
Oral bioavailability (as expressed, for example, by AUC after oral administration as a
percentage of AUC after intravenous administration) is not reported in the *135 publication,
20 but can be concluded therefrom to be substantially greater for ABT-263 than for ABT-737.
Recently, Tse et al. (2008) Cancer Res. 68(9):3421-3428, reported in supplementary
data thereto that, in a dog model, oral bioavailability of an ABT-263 solution in PEG-
400/DMSO was 22.4%, and that of an ABT-263 solution in 60% Phosal™ PG
(phosphatidylcholine + propylene glycol), 30% PEG-400 and 10% ethanol was 47.6%.
25 Oxidation reactions represent an important degradation pathway of pharmaceuticals,
especially when formulated in solution. Oxidation can occur by a number of pathways,

including uncatalyzed autoxidation of a substrate by molecular oxygen, photolytic initiation,
3



achieve, with solid particles of any size, bioavailability conparable with
that obtainable with such a drug in solution form which can be consi dered
to represwot2otohi@7ssbt i nate in particle size reduction. Amrotrhiseoiohsdskenge for
the formul ator seeking to provide a suspension of poorly watersol uble drug
particles in a liquid mediumis the tendency for suspended particles,
especially very small particles of around 1 mmin size or smaller, to

exhi bist papbiygé qleﬁhm1éa%g@e@f§1qn&meaataﬁysﬁe,va‘ﬁ@ﬁs ﬁfﬁ@t‘iﬂh‘a rbws%g@ p@ﬁlrcﬁl'af:l e
aggregation., “Such increase in particle size can destabilize the suspension

and/ or | oMsHIVitY sowirdraeradatiani [ pajticukyr thinelersrdn Hograds gy hmrggew@ﬁraﬁgon
sur f act ant thed]- osYMoqetl) ¥heu§1ﬂﬂe E%Iﬂ (E'Q%r eﬂfdm%f S %&?&Jg}' kadlc'ajl érecﬁ?tog Bfa NO-.

7,459,283 to rt nposi tions conprising nanoparticul ate
active a@eﬁ@bcthm/ﬁrﬂgfer yroespmehigh tlangmmsa@c@lfsdeatblal jutfene, sWibhd.suhwifoxds et al .

(2004) E ﬁ0w§ka&sﬁﬁﬁgﬁﬁﬁﬂ§ ﬁ@ﬂgﬁ@ggagcg%gsp :615-619 reported preparation

of nanosuspensi on rsion of nanocrystals (<1, 000
nndi dfet er) |ﬂha(quﬂmdﬁpﬂaseyﬂfgvmmbaﬁﬁﬁﬂbbmkommmpﬂaﬂ@bb&bVHUﬁ@ﬁé3$|ng t he
drug in an eous i ai_ni 4% s i carbgonat e

pol oxaner’" St md‘% 1y ARrss |1|Sts‘§/e“sq g Yee%%t?(?\%é S V&P(’h te S““P?'i’l%(oe si ze

I ncr ease oxidetion3 fcd&ysmple 110ﬁl€$entehﬁ megehncvr&eatcombx;@eld spiehiat suchias s@ezmdencr ease

"of cour i ndi cat e t se.n si ans wi | | 0SSsess.a | ongterm
stabi |11 JoaPE Gl br B L ARAnTHE ot srb Rt msule wBSRERS I wury
gr eat |y ieRfehvetstbyf dxeipitsadaid@ 86 usefBIOfod rad@fstegnihe N@RPSURIPERSEIRE] Ver sus

ng/n1 a ueous solution; the authors cited possible explanations for
such taB@??Py including the crystalline structure of the nanoparticles. In

this regard, ABleds3phntidu@RPEsTipdsRiohe dar MeAEssGaadp@at & bAladaNISHEPensi on
formul ati on, as when prepared according to the ' 135 PUb|ICatI0n it is an
ons

amor phouse¥s) jngredienig would bey adatagqus. ¢ rA LMY EYIPBTItions faphile o (higher

omepr azola@twe/%nwltaﬁt%%ldﬁ{g thyme %luﬁ'&r§&ﬁ‘1§ﬁ%sﬁu@ﬁs Shhe h 35 parRYesh sharapi.es are
needed i s non- dgk | ynphoma ( NHL NHL is the sixth nost preval ent

type of m%ﬁﬂ%ﬁhééﬂamwuwﬁ@a@WSH%@ﬁﬁ occurs primarily in patients 60-70 years
of agp. NHL i gh@% 0w/ élgla&lsdéoﬁﬁ)ﬁﬁﬁ o?%mﬁoﬁrﬁ@oﬂhéﬁm%eﬂlﬁh%@ g ﬁ&iﬁfgsm whi ch

are classifie I's of several aracteristics in ing c ca
attri but eBRAGE tHisss glnadiglyges for the formulator, especially where there is a need to maintain

acceptable oral bioavailability, which is strongly dependent on solubility in the aqueous
medium of the gastrointestinal tract. Particle size reduction is commonly tried as an approach
to improving bioavailability of a poorly water-soluble drug; however it is often difficult to
25  achieve, with solid particles of any size, bioavailability comparable with that obtainable with
such a drug in solution form, which can be considered to represent the ultimate in particle
size reduction.
Another challenge for the formulator seeking to provide a suspension of poorly water-
soluble drug particles in a liquid medium is the tendency for suspended particles, especially
30  very small particles of around 1 pm in size or smaller, to exhibit particle size increase over
time, for example through particle aggregation. Such increase in particle size can destabilize
the suspension and/or lower its bioavailability. Surface modifying agents such as surfactants
are widely used but not always successful. U.S. Patent No. 7,459,283 to Wertz & Ryde
describes compositions comprising nanoparticulate active agents having lysozyme as a
35  surface stabilizer.

Moschwitzer et al. (2004) Eur. J. Pharmaceut. Biopharmaceut. 58:615-619 reported

preparation of nanosuspension (defined therein as a dispersion of nanocrystals (<1,000 nm
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One nethod of classification places different histol ogical subtypes into
two maj or categories based on natural history of the disease, i.e., whether
t he di seawe 20nyi4medal ent or aggressive. In general, indolPemtussubioygses gr ow
slowy and are generally incurable, whereas aggressive subtypes grow
rapidly and are potentially curable. Follicular |ynphomas are the nost

common i ndol ent subtype, and diffuse |arge-cell |ynphomas constitute the
nost o %&&ﬁﬁ%ﬁmﬁﬁpﬁ%@?&Hﬁlat@ﬁk%f%f‘eﬁﬁ&&l& %yralsﬁéikmgth\é@%g%lag 'aﬁ'tﬁalo{lé’
descri bed in non- kin"s B-cel reat ment of | 'icul ar

| yrphona MeiBine 4p14inieg A% ssdign bwb@grec@ndr Ypredeamer 1ebnihhpagal sigbility
chenot heraay.s [(RARD ARfbAR ﬁarr?aieaménmcreasewey%ﬁm iRagueth Jﬂ@aﬂcﬂlged e i

doxorubrcrn vincristine and I sone is routin y use

conbi nat itl tlnmmalpgrew bl qoutsexidicales they hessplaosbrensioes, w1u|nm:1pqssqsr> méonand
predni so (BGR i £- - i t | 20, a
phosphopgggérn E%P?%?%gé é%%?@%g%agﬁgQ¥ﬁMké %%g%%ﬁﬁ%g§é$%§§ﬁgﬁ%v&P

fl uddrOablbméonnBllaailng es ySedr 108ddg/l mmaslﬁsmmsmmemaba5mlgzlmémmbhersablyiom elgg nens
can provid rncre n-fre Eurvrval

aut P]ﬁnﬁ&? oss1bfe ex anehmn%%r suc% S aﬁ)ﬂ%{nﬁ 1n6 tl?e cor srteﬁ 1ne S ruciiufe (% tl

Radi oi mmunot herap ransplants
can be U$Bﬂﬁhﬂkaeat refractory or relapsed NHL. CUrrentIy there is not an

approved trea nt regqi at produces cure rent quidelines

b omend 1 hat™ Bk et A1 P e B SPHGRE Bo et <BRRuR Thtaf b "aven
in a firgbmluldiensetwhcn grepired Sdeotdind@o tHee 83 MIMicHion pat hrenh&phvuk BolaRgge.essi ve

| ar ge B-cel |caII¥@consrsts of rituxi mab, cycl ophospham de,

doxorldbi d'ilﬁCks\g%/erf&SFa%]F}“ﬁé)l?af%exﬁ KnP RGN OlR- CHOP), or dose- adj ust ed

et oposi de, pread parﬁaﬂ@f, typk NEIT ulgéalsm@r G¥chophpsRbambdpies AaX AtddRi Gk moand
rituximab (DA- EPOCH R). Mbst éF nphomas respond initially to any one of
c

t hese t hdfodgkias lympiona,Miily- « WP dalheysirb dngst isyalensdhteuel 1oy saedna the

refractonys. £3 cbhgs PHIRAY iPbatlcRQIIENSyRRLIrSBL SNIECE Y€ LRAE BRSAS bhuthe nore
chenot her apy-resi stant the di sease becones. Average response to firstline

t her apy ifamighof griatedt @popscpsughichoars t dassidied - (hienkasis5eoseverat iehpractpiisies and

abo“b0351ﬁ9mﬁﬁéﬁﬁﬁ%f%ﬁmhe9§uﬁ 1858Ry- Response rates approaching 20% with a
single agent I'n a nu |p e relapsegd setting are considered positive and

war rant furt héne sty ofGlasiéintticnhmmmss Wekage histdogge ntigyeisiigiot twohaijpr
antit urmrcal!égér{%? rﬂ)%?edbo%l hﬂ&%lchﬂs‘t%rﬁ&o ﬁ)lE: Od%egse, i.e., whether the disease is indolent or

aggressive. In general, indolent subtypes grow slowly and are generally incurable, whereas
aggressive subtypes grow rapidly and are potentially curable. Follicular lymphomas are the
25 most common indolent subtype, and diffuse large-cell lymphomas constitute the most
common aggressive subtype. The oncoprotein Bcl-2 was originally described in non-
Hodgkin’s B-cell lymphoma.
Treatment of follicular lymphoma typically consists of biologically-based or
combination chemotherapy. Combination therapy with rituximab, cyclophosphamide,
30  doxorubicin, vincristine and prednisone (R-CHOP) is routinely used, as is combination
therapy with rituximab, cyclophosphamide, vincristine and prednisone (RCVP). Single-agent
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.
35 Radioimmunotherapy agents, high-dose chemotherapy and stem cell transplants can
be used to treat refractory or relapsed NHL. Currently, there is not an approved treatment

regimen that produces a cure, and current guidelines recommend that patients be treated in
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t hrough a variety of nechanisns. However, many tunors ultimately becone
resistant to these agents. Bcl-2 and BCl - XL have been shown to confer
chenot herapyoregr®bance i n shortterm survival assays i nPCTiUSe01anas5260r e
recently, in vivo. This suggests that if inproved therapies ained at
suppressing the function of Bcl-2 and BCl-XL can be devel oped, such
chenot her apy-resi stance coul d be successfully overcone. Apoptosis-pronoting

dr ugs st hage doated€ss aBRhicdl FiandveY iPd feliNSetidgh as Bcl-2 and BCO - XL are best
adm ni stered according to a reginmen that provides continual, for exanple

dai |y, repl entfStr@atiragimenheof aggie vebnaggiessiae ilane B-eelhdyprheis typisally
concent r abh Qi deiedih e o0 @/@M&é & foﬁ%id)lﬁ/%{cﬁgl% an Pﬂeém%@ 1@%}&%' eved by

daily parenteral, e.qg., nous or I ntraperitoneal :
admi ni st roatdomwadwmﬁev@pom@a|plr<§dnpanéen\tl@qrratmeaonyrlﬁplsqsplwmldm dogombtcéln ambt

practi Calrltl!l)pﬁngb @A_g%g%h ﬁj&ttl ng, particularly for outpatients. To enhance
clinical Ity of an apoptosis-pronoting agent, for exanple as a

chendOher apeutMost lb/mphqmserﬁstadl ingiels to anydosayg ehdse therapies Hbua oweps gbicellyor al

bl Oaval l abl l I ! € erﬂuaﬂM f)eco V\B I‘aCt(I)I'm t%&tsl t%nsnutm%grn O? I‘ESD C%Inlélltlsl 9 161;1 rlrgélflllgé Lon,
woul d be "fi ghalny 8si'tdb MEuE Hosa Form “and "&'Me n tor oral
adm ni st ri@tréases, tHaenc&efchemm]nﬁmbynemtmehiﬁ dleema lvqaomtaﬁnAve&agearn@enéertotfﬁﬂat nent

T N o N EN TR

| NVENTI O Thi@theinke Shdiapy. PREYbELe datds hppiqwcdm@ navmmeutgm‘gaé a@@ANPOS infulltgle
conprising an_agueous megl um havin susglg:gded therein a solid particul ate

conpddnd "HARFAFEPLHIEDPEEE P ARd Ty AWHIEY U Bhan about 3 mm wherein

t he conpound Cﬁrr&*ft cE@ﬁcﬁh@rﬁ)ehtlc Mg&ﬁtrs%hcl?%eﬂr §ntﬁﬁ'[h@ff @sﬁéﬁsefﬂyllﬁ(ﬂ&mg%?ﬁéptésl@ X4 is
azepan- 1-yl, phol i n- 4- - oXxazepan-4-y rrolidin-1 -N(CH 3) 2,
-N(CH 3) (ﬂ@PI(‘@I—B)VQI)letY 2 %qn(gsgr& OI[I@V(QIGQ_]thgWOQS 1&1?/ imgfely become res1stant to

2- oxa- 5- m@h%\ffsl @lcRo gncﬂ-kcltbgﬂ&avébé’én’sh@xﬂgtd%‘?)nfe? cwt&rz@ ressfstan@!sh@shon- C( CH
3)2- or -CH , X and are - Hor both nethyl;
term survival assays in vitro and, more recently, in vivo. This suggests that 1f improved

20  therapies aimed at suppressing the function of Bcl-2 and Bcl-X; can be developed, such
chemotherapy-resistance could be successfully overcome.

Apoptosis-promoting drugs that target Bcl-2 family proteins such as Bcel-2 and Bel-X;,
are best administered according to a regimen that provides continual, for example daily,
replenishment of the plasma concentration, to maintain the concentration in a therapeutically

25  effective range. This can be achieved by daily parenteral, e.g., intravenous (i.v.) or
intraperitoneal (i.p.) administration. However, daily parenteral administration is often not
practical in a clinical setting, particularly for outpatients. To enhance clinical utility of an
apoptosis-promoting agent, for example as a chemotherapeutic in cancer patients, a dosage
form with acceptable oral bioavailability, but with fewer limitations than a solution

30  formulation, would be highly desirable. Such a dosage form, and a regimen for oral
administration thereof, would represent an important advance in treatment of many types of
cancer, including NHIL, and would more readily enable combination therapies with other

chemotherapeutics.

SUMMARY OF THE INVENTION
35 There is now provided a liquid pharmaceutical composition comprising an aqueous
medium having suspended therein a solid particulate compound having a Dy particle size not

greater than about 3 um; wherein the compound is of Formula I:
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X8 is fluoro, chloro, brono or iodo; or (2) X4 is azepan-1-yl,

nmor phol in-4-yl, pyrrolidin-1-yl, -N(CH 3)(CH(CH3)2) or

7- azabi cywbapfy@dzgbphept an- 7-yl ; and RO is where X6, X7 ardTXB2@&m0@3%36 above;
or (3) X4 is norpholin-4-yl or -N(CH 3)2; and RO iswhere X is as above; or
a pharmaceutically acceptable salt, prodrug, salt of a prodrug or
netabolite thereof; and wherein the aqueous nedi um further conprises at

| east one pharmaceutically acceptahtgysurfactant and at |east one

pharmaceutically acceptabl e basifyi agent insapounts that are effective

together to inhibit particle size i gase. ugh a conposition of the
Y prksgtration, it is generally

inigtration, including parenteral

invention is primarily intended f ¢

suitabl e also for other royesof

routes. There is further prowld\\ a“sol i dyphar maceuti cal conposition
conprising a conpound of Fopsaul@9, or a pttarnmceutically acceptable salt,
prodrug, salt of a prodrug netabolite thereof, in particulate form
having a D90 particle size ngt greater than about 3 mm and
pharmaceutically acceptabl e gxcipients including (a) at |east one
surfactant and at | east ogg;ba ifying agent and (b) at |east one dispersant
or bul king agent; said co @' i on being dispersible in an aqueous nedi um
to provide a suspension whergjn the surfactant and basifying agent are in
amounfs that are effective tBgether to inhibit pafticle size increase.
There is §kld | further provided a process for preparing a pharmaceuti cal
conposition, conprising providing an active pharmaceutical i1ngredient (API)
that conpri sgs;@nfeRRakie: 9hq Fornmula 1, or a pharmaceutically acceptable
salt, prodrug, salt of a prodrug or metabolite thereof; wet-milling the API
I'n _presence ?5 @$1$%§§hn9%%19&@B&B&ﬁyﬂHgﬂkhﬁm%QQ%mH@Bbﬁmﬁﬂﬁﬂf¥N@thgent to
a D90 particle size not greater than about 3 mmto provide a mlled drug
subst ance; and sﬁ§§8ﬁ6¢H%3kWéWﬁﬁW@ﬂmd?Qdﬂymﬁgﬁéﬁé%QKﬁ&éﬁﬂéﬁﬂ@bﬂézhbdium
wi th phe aid OflééP&99§&i ¢ pharmaceutically acceptable surfactant;
wherein the at |east”one basifying agent and the at |east one surfactant
are present in the resulting suspensi in anobunts that are effective
together to inhibit particle size incregsex®

where

X is —=CHy—, —C(CHj3),— or -CH,CHy—;
X® and X’ are both —H or both methyl; and

15 X% is fluoro, chloro, bromo or iodo;

or
2) X* is azepan-1-yl, morpholin-4-yl, pyrrolidin-1-yl, —N(CH3)(CH(CHs),) or
7-azabicyclo[2.2.1]heptan-7-yl; and R® is

20 where X6, X" and X are as above; or

(3) X*is morpholin-4-yl or -N(CHs),; and R” is

7



According to any of the above enbodi nents, the drug conpound or API can be,
for exanple, ABT-263 or a crystalline salt thereof, e.g., ABT-263
A AN~ hydr owbl2orovdesssal t (ABT- 263 Ws-HC ). There is stil lpcrarstéensgseevi ded a
met hod for treating a di sease characterized by apoptotic dysfunction and/or
overexpression of an anti-apoptotic Bcl-2 famly protein, conprising orally
adm nistering to a subject having the disease a therapeutically
ef fecti veanount of a conposition as desgri bed above, e.g., such a
conposition conprising ABT-263 free base o/ NABT-263 bis-HC . Exanpl es of
such a di sease include many neopl astic di es including cancers. A

3 €an be treated according to the
phema (NHL) . Anot her specific
illustrative type of cancer that cage be treated according to the present
method is chronic |ynphocytic |eukem a. Yet another specific illustrative
type of cancer tgte ¥anapeboveeat ed according to the present nethod is acute
| ynphocytic | eukem a, for exanple in a pediatric patient. There is still
further pPfewhaamceutisalihesgertgre pl mragiug syt pina prodondsirriecighobfe Berhelmand cancer
patient, xqu%fen?’&f%"}qu@o rﬂé&iﬁrﬁ%mg@vdo ribeLg 1%{%{ %@% héaﬂapéi!.a@@ feclgiipfem a or
acute |ynphocytic 1eukema, a therapeutically effective plasm
concent r atifastand AndABTeB6 ncapithtwaccoiallp acerpiable hasifihed dgeesint dpequatfthateempri si ng

admi ni.st erd o th j.ect . position as descri bed above conpri sing
ABT- 983 %&eggg&(i%&gﬁoiﬁﬁg&g%ﬁl&? %g%g%%sei n a dosage anount of about 50 to
about 500 ngy ABReR63 donpesibase teginveraioe i prpedrilylayendat foanrahwdniageatdosage

interval .of abott 3 ROULS &0, BROUL, 7 days: Al %'cﬁ%]?n' grbod) nents of the

i nventi of, " FACTUPHG "ot "par e dut ar 4SPEE's" Gt 08 PB4 EY Sbove, wil |
be found in, @heraid flurthe pewiddantsofid pimrmideetiche t@anpoeition esaprigpig :oconipoaiid

fol | ows. | EF SCRI PTI ON OF THE DRAW N Fig. 1is a aphical .

F opr osontoh PBHIB] ORE PSR Rt 1 PP ool 4 PIrb bl

fol | asl Nghddéct| inaphAtidulfd F@td BAVideOa AN PafidRNsifcadtedefXCBPI avdier3eal Bar W se

i ndi cated) of a canposition of the invention (Fornmulation Il) and a

conpar at i grmagquticallypcegplalisrexsipienty igelugiag ()t Jeapy ‘ﬁﬁe&uﬁﬁfd@% Pr’il‘{ BolF#hPR i on O,
as descriphgflidgnadexa il &)3u 16T ML ERHIRSCH BUk@ agent; said composition being

dispersible in an aqueous medium to provide a suspension wherein the surfactant and

basifying agent are in amounts that are effective together to inhibit particle size increase.

20 There is still further provided a process for preparing a pharmaceutical composition,
comprising providing an active pharmaceutical ingredient (API) that comprises a compound
of Formula I, or a pharmaceutically acceptable salt, prodrug, salt of a prodrug or metabolite
thereof; wet-milling the API in presence of at least one pharmaceutically acceptable basifying
agent to a Dgy particle size not greater than about 3 um to provide a milled drug substance;

25  and suspending the milled drug substance in an aqueous medium with the aid of at least one
pharmaceutically acceptable surfactant; wherein the at least one basifying agent and the at
least one surfactant are present in the resulting suspension in amounts that are effective
together to inhibit particle size increase.

According to any of the above embodiments, the drug compound or API can be, for

30  example, ABT-263 or a crystalline salt thereof, e.g., ABT-263 bis-hydrochloride salt (ABT-
263 bis-HCI).

There is still further provided a method for treating a disease characterized by
apoptotic dysfunction and/or overexpression of an anti-apoptotic Bcl-2 family protein,

comprising orally administering to a subject having the disease a therapeutically effective
8



A suspensi on conposition in accordance with the present disclosure

conpri ses a nanosi zed solid particulate drug conpound. It is found that in
t he suspeweizorsi4dsdscri bed herein the drug nanoparti cl espdo/usedioapsseeci abl y
aggl onerate, resulting in production of stable fornulations. Unless the
context demands ot herw se, the term "nanoparticle"” as used herein neans a
particle of size (i. e. , dianmeter in the |Iongest dinension of the

parti 6l e)nfoght HraQUPhsitidlAfy R 3b40 £ g.; ARA aNWhnposihsH QR sing | AST- 265
recited herein therefore include not only "subm cron" particles, i.e.,

havi ng a f&p pese|ce S8 T HBrPigHEUt Exaniplgs ob gichay dissaserindydsrinaiy negplasyg diseastes  of
about 1 G aQHlandrllh splRIBGralD BB ety Gl AROS AR acARyHSGnbier i 1

\ &
refers to nanoparticles as defi ned iately above. Unl ess the context

demands ordsertwigieod ishontlépdgkinznlypahemna (NHER" Aastherpgpictiéid ilustrativwulspensi on or
ot her co | B rel 1 ' m har 1L.on’ ans
navi ng. a T0! pariedFa s@idy S RSB RIRTRHRREDR: ARl I 07
si ze 10f Aeconpbsispeaiic ilBstatiartyestf enncudht tinabe 9@4edoaccordingrte tof prpant i cl es
in the compOSillon 1?5@1@;&”&‘4 fofifenlif! (hNSHY, fe?r?geesc{lauq' TRAg) on than that

par amet er, as neasure % any conventi onal pgr 1T BT ze measuri ng

t echni que knofthert ¢s fthb&ethakprbViéd! a methoe far hainGindy inddbmisagesrasof matmae, for

exanpl e, sedinentation field flow fractjonatian, oton correl ation
Spectr oscabyt PHIghiostarpEr RyeRbin it SUEcaner ruBelRrgi: Eiigsr afte
enbodi memsphetyddieuiphes enthelapat@iddllyosTfecSUSHENS @MSenttaGorPsONBUed3 hawbng a DI0

particle size not greater than about 3,000 nm not greater than about 2,000
nm rot §rest 81 Wgﬁb‘gﬁ?fu@lerf?%Sﬁ‘nﬁfﬁﬁln%i‘ﬂ‘m&ﬁ@%ﬁ‘%FO @ﬁ%Hbla%&ﬁoni’Pé}B@“ A not

great er tibambabastive 0RpAThg PBT-TI3eat LEryitadiAe 300 WHered00n ANosARL argf@aber t han
about 700 nm_not greater than about 630 nm or not greater than about 500

nm The BBOpARr©i f&%ét 3¢0 B2 BR-263 se Naps eurivadens Pefaiet @P Eiase f9raee 50% by

vol une ofi,Pakitdrab&e 3inBud REatoaP@sition are snaller in their |ongest
di rension than that paraneter, as neasured by any conventi onal ?article

si ze measur i ngddidericgpbediRgae! ths invragen. srgludirgimpie RagiculyF gspepsOf pwpe i cl e
Si 28 s LREAGNOYS,E FRARHIdan fin VS WIPLIRAIED PAAL i Rudibd BeRitbided yapet | mes
referred’to as "average"” or "nean" particle size. In various odi nents of
t he presdoliowsnventi on, suspensions are provi ded having a D50 particle size
not greater than about 1,000 nm not greater than about 900 nm not greater
t han about 800 nm not BREA BESCREHTIANAM THREGPRMYVINGS great er than about

600 nm not g [3%8.'(1 & a éﬂﬁlﬂcﬁt}%ﬁsea&%nﬂép A@P—E69f)ﬁ§£§ Eontcaﬁﬁti&p 8\%& aﬁgglour

period following oral administration to dogs (non-fasted except where otherwise indicated) of
25  a composition of the invention (Formulation II) and a comparative solution of ABT-263 bis-

HCl in a lipid medium (Formulation C), as described in Example 3.

DETAILED DESCRIPTION

A suspension composition in accordance with the present disclosure comprises a

nanosized solid particulate drug compound. It is found that in the suspensions described

30  herein the drug nanoparticles do not appreciably agglomerate, resulting in production of
stable formulations.

Unless the context demands otherwise, the term “nanoparticle” as used herein means

a particle of size (i.e., diameter in the longest dimension of the particle) not greater than about

3 pum (3,000 nm). “Nanoparticles™ as recited herein therefore include not only “submicron”

35  particles, i.e., having a size less than about 1 pm, but also “micron-sized” particles of about 1

to about 3 um. Likewise, the adjective “nanosized” as used herein refers to nanoparticles as

defined immediately above. Unless the context demands otherwise, the term
9



nm not greater than about 350 nm or not greater than about 300 nm In a
particul ar enbodi nent, a suspension of the invention has a D90 particle

si ze not woeatoers7g9pan about 1, 000 nm and a D50 parti cl epsiras20ot3gfeeat er

t han about 400 nm In another particul ar enbodi nent, a suspension of the
invention has a D90 particle size not greater than about 800 nm and a D50
parti cle size not greater than about 350 nm The ternms "low solubility" and

"‘poorlsy sQidd &ﬁcum@r & Bpplied & a ts@pBnsi S chdrtbnipBsidH BreiRO4ndli@ @8l ihd han
about 100 ny/ The present invention can be especi al 'y advant ageous for

drugs t hé@fmaﬁlén%ﬁ@é?ﬁl?nal means RawhabPe Naficlgeizemot greger thapetpPed MMsol ubi ity of
I ess than aboyf, iﬂo HQ(&!: sizb bf 'ascoﬁi {)élt%ﬁeg’a %ﬂr&ﬁ&é}tsﬁfkﬂw 9@‘%%&&@& Bﬁor Y,

that the advant ages o nanopartl c at e suspensi ons such"drugs arise in
part not pamicles fir the domposiven awdi ssmdbimi their fengest dymr@i@nltbarpﬁh@tpmmm@wahs to

surface afag, é@(ﬁ%pe{ng pﬁlvehﬁo&ai‘;gar@ﬁé LizKRQ A’g}i{ % i &Eto‘%ﬂ&%%ﬂ@d indt al so

from i nprove Ity acc ingtot uat I on I'S can result
i n enanced Hicbawdiniqaés incluge, der W@Iniplfawequbmnmoraﬁd:lsi ﬂmdﬁ@tmohmmi plidtect . |t

wi Il be r ecqgtldnzsf)%ctropc%tgﬁqggg sca SO i Idlslk (f\éntpﬁu TE0 BIV?. (% i em ochmfents of

pH depenﬁ Stch brrpoun sol'u er est
herein i Shea.preﬂanphysnt@hogispeiisioys el ppardddd ipiingf 20 Do epaatigdd azanpﬂ-gredteratbmut lto

about 8. Thu n vari ous t he dru has ity in water,
o0 N bant At iond By b oriter TR RPATEIO b S s b 4F Bl B0 8. et Yt "o
about 10@hdﬂ[|gffbﬂht, 1,b@r n@X asmpdreatére®sn Elﬁtﬁlﬂ 96@)@}1& Salﬁglﬁgélmhan @bout 888 nll) @bt a]E)O:Jt

I strativy , ABT-263 has a ubi | i ter pH 2 o ess
tharrmrglé ST e a'&%ﬁg(gf{li Sh&regier 'ﬁlﬁéabﬁflbéog)ﬁlm ?frﬂ?é plghthan ?P@u6$q9dlnbonpound
is a Corrpoundmé DEPpIAKIE silze B8 aSB8Mpbatidnhis aDANEnet@f sudh BRAKNRASWJIGAE b
acceptable salt, prodrug, salt of a prodrug or netabolite thereof. In a

further SABIGHH i, conpesiohpsumtIpaE e Mneest dingisiog Uken fhat pIrafestes: 24 n a
still furtdigireespad cmmloﬁahgarﬁam%m@asbﬁ@ éa{nmﬁb%n&wmetﬁ&e&ne@m the

mor pholin-4- yl.” In a stil urther enbodiment, the conpound has Fornula |
wher e Roiag- Whepatiols size is. thyrefore@nmzasure Ofcemeayl@hancﬁamctg—ﬁl@chws somgamghd X7

are %t h réferrbdlo %OI‘JQ/ dﬁ%&”h&] 4m dsf ieuofn Varﬁ‘)né Qﬁgwddﬂ ﬁ)[mf Ql{e brggz

IIIustratlv y accor gtot |se can an/or each
of X6 andnAtiganuspensions] agnpibvidedBavirgna beo mﬂnﬂlcder pize not greater than about 1,000

nm, not greater than about 900 nm, not greater than about 800 nm, not greater than about 700
nm, not greater than about 600 nm, not greater than about 500 nm, not greater than about 400
nm, not greater than about 350 nm or not greater than about 300 nm.

25 In a particular embodiment, a suspension of the invention has a Dgg particle size not
greater than about 1,000 nm and a Ds particle size not greater than about 400 nm. In another
particular embodiment, a suspension of the invention has a Dqg particle size not greater than
about 800 nm and a Ds particle size not greater than about 350 nm.

The terms “low solubility” and “poorly soluble” herein refer to a solubility in water

30  not greater than about 100 pg/ml. The present invention can be especially advantageous for
drugs that are essentially insoluble in water, i.e., having a solubility of less than about 10
pg/ml. It is believed, without being bound by theory, that the advantages of nanoparticulate
suspensions for such drugs arise in part not only from improved dissolution rate, which is
proportional to surface area according to the well known Whitney-Noyes equation, but also

35  from improved solubility according to the Kelvin equation. This can result in enhanced
bioavailability as well as potentially reduce food effect.

It will be recognized that aqueous solubility of many compounds is pH-dependent; in
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In a still further enbodi ment, the conpound has Fornmula |I where RO is where
X5is -0, -CH2-, -C(CH 3)2- or -CH 2CH2- ; X6 and X7 are both - H or
bot h net hwb;20emd7848 i s fluoro, chloro, brono or iodo. | PcuatSe@biossskey
according to this enbodi nent X5 can be -C(CH 3)2- and/or each of X6 and X7
can be - H and/or X8 can be chloro. In a still further enbodinent, the
conpound has Formula | where X3 is fluoro and X4 is norpholin-4-yl. In a
still sfurgd@ke @Mﬂlcaﬁp&undg he s%ﬁim%efjmlf@ét E&elﬁmh @tA H‘ﬂﬁﬂ%laﬁ:ﬁy irSiefahtior o and
RO iswhere X5 is - - B 6 and X7 are both
- Hor béth fwwyple aaﬂﬂoii@opgl fq %J@rlb%% hw%rmvanaw%%bmm@%@e drpg hatd at i vel y
accordin C and X7
o be. - o BB A B B ™ e
corrpound ahews I'?J@r nafing for wh@mele Ndssi tharrpbqi GA0i e/, g leaﬂwdlam"abp@t Whewelxs is

cftr%lveg T?’é(% hag) olg_ill%%a/ater atié eggliuﬁ 5%? fh - Hor both

nethyl

uor o, oro brono o atively according to
this 1@nbod| me it CO(anOIue of @Q@btesﬁ)nz-ln\a:ndqﬁro rth@duig ofmpduadhds X7copgauigeof H
gg:‘j/rr:,l)[ axl%o\rl% Hfortlilfa]boxlfen ora a &frmasce%cra 12 g{wﬁtgtgg Csielrl{rgroghﬁ@ sa?t O%V\/:Ee? n%d(5h?§

-0, CHo2ﬂwumGM£ﬂkhﬁi2 or CH 2CH2- ; X6 and X? are both - H or both

met hyl ; and X8 i | uoro, ro, bro str tlvely accordi ng
T thi s ombodthhrnst Rnga. HeConpas had hupGi s §75380%ng 37 can be o H
and/ or X8 cannbgshfuaher.enGotmpeunds: @mpboidds FotmuTRY waerebeliin naghoneus i cal |y
substituted carbon atons in the R or S-configuration; such conpounds can
be pﬂéseﬂ as racemates or in an excess of one configuration over the
other, for exampidl fuRha@RmBBAREHOME Chbpdathes Rfrmala [hedgirR@bout 85:15. The
conpound can be substantially enantlpnerlcally pure, for exanple having an
enantionmeric ratio of at |east about(95.5, or in sonme cases at |east about
98:2 or at |east about 99:1. Conpoundy ofX*Formula | may alternatively or
addi tional ly contain carbon-carbon~g nds or carbon-nitrogen double
bonds in the Z- or E-configurati he teXm"Zz"

X8
where X is —0-, -CHy—, —C(CH3),— or —CH,CH»—; X% and X’ are both —H or both methyl;
and X3 is fluoro, chloro, bromo or iodo. Hlustratively according to this embodiment X’ can
20  be —C(CHj3),— and/or each of X® and X’ can be —H and/or X can be chloro.

In a still further embodiment, the compound has Formula I where R is

X5
| XG
X7
X8
where X is —0-, -CH»—, -C(CHj3),— or —CH,CH,—; X and X’ are both —H or both methyl;
and X? is fluoro, chloro, bromo or iodo. Hlustratively according to this embodiment X’ can
25  be —C(CHj;),— and/or each of X® and X’ can be —H and/or X can be chloro.

In a still further embodiment, the compound has Formula I where X2 is fluoro and X*

is morpholin-4-yl.
In a still further embodiment, the compound has Formula I where X2 is fluoro and R°

is

11



denoting a configuration wherein the |arger substituents are on the sane
side of such a doubl ebond and the term"E" denoting a configuration wherein
t he | ar gewo=ntst4rg9aent s are on opposite sides of the dorbirasbhand3sside
conpound can alternatively be present as a m xture of Z- and E-isoners.
Compounds of Fornula | may alternatively or additionally exist as tautoners
or equilibriummxtures thereof wherein a proton shifts fromone atomto
anot her. Exanples of tautonmers illustiatively include keto-enol,
phenol - ket o, oxine-nitroso, nitro-aci kmyseenani ne and the like. In sone
enbodi nents, a conpound of Fornula | 1§ nt in the nanoparticul ate
suspension in its parent-conpound e or together with a salt or
prodrug form of the conpound. Copp ormula I may formacid addition
salts> basic addition salts or ¥witferions. Salts of compounds of Fornula I
can be preparetisda hgHi-sotatiign @r-dpCHewxIgnP X iafd Kak LA obtht hi@hyl;
conmpounds. Agi d addition salts are those derived fromreaction of a
conpound 28¢ XFéy Harg qrlagp-toremp oniofe. lsirativglypgrerding 4 this mRodifesnh g Cfe

acet at e, padtpatg,- alGE &rhef xbiexhanat el a6d/bHF 2 &n RSRREL at e, benzoate,
benzenesul f onat e gbes¥late), bi sul fate, butyrate, canphorate,

canphor sul f onkt &stilbfughercabatisnent diermempourd v Fatrala §whers o ph B pHatin4-

gl ut apat §; ;iewi;sul fate, heptanoate, hexanoate, hydrochloride, hydrobroni de,
hydroi odi'de, |actobionate, lactate, maleate, nesitylenesulfonate,

met hanesul f onat e, napht hyl enesul f onat@, nicotinate, oxal ate, panpate,
pectinate, persulfate, phosphate, picrafeX°propionate, succinate, tartrate,
t hi ocyanate, trichloroacetate, tri ate, ra-tol uenesul fonate and
undecanoate salts of a conpound o rmul a X’ can be used in a conposition
of the invention. Basic additioRs s, including those derived from
reaction of a gonpound with the bicarbonate, carbonate, hydroxide or
phosphat &'hste Xaisi-Ghs ~SHeh DT ainH2S Heti: dmang ot a&shqibyHeos bethmstad

nmagnesi Unhd &4 fhdsEWnifo, IS 8iodd\ ARRRANEE Rforfial Mg dmBRh&GRlXP ¥ahas nore
t han one protonatable nltro%gn atom and i s consequently capable of form ng
aci d addibei-6Caitaadigf eash pbreandyarrashe -Hiapd/opXaenplhe chlbut 1.2 to about 2,

about;s1. 5 10 abouly Rir@Er @RRImeht, 8hd ORI ha PRk AR 8° RfmAR, &*Rer
equi val ent of the conpound.

morpholin-4-yl and R" is

X5
X6
7
X8
where X is —0-, -CHy—, —C(CH3),— or —CH,CH»—; X% and X’ are both —H or both methyl;
and X% is fluoro, chloro, bromo or iodo. Hlustratively according to this embodiment X’ can
20  be —C(CHj3),— and/or each of X® and X’ can be —H and/or X can be chloro.
Compounds of Formula [ may contain asymmetrically substituted carbon atoms in the
R- or S-configuration; such compounds can be present as racemates or in an excess of one
configuration over the other, for example in an enantiomeric ratio of at least about 85:15.
The compound can be substantially enantiomerically pure, for example having an
25  enantiomeric ratio of at least about 95:5, or in some cases at least about 98:2 or at least about
99:1.
Compounds of Formula I may alternatively or additionally contain carbon-carbon
double bonds or carbon-nitrogen double bonds in the Z- or E-configuration, the term “Z”

denoting a configuration wherein the larger substituents are on the same side of such a double
12



ABT- 263 can |ikew se formacid addition salts, basic addition salts or
zwitterions. Salts of ABT-263 can be prepared during isolation or follow ng
puri fi catworronfi4vr89e conpound. Acid addition salts derivedTtfusemmonssses i on of
ABT-263 with an acid include those |isted above. Basic addition salts
including those |isted above can |ikew se be used. ABT- 263 has at | east
two protonatable nitrogen atons and i s consequently capable of form ng

aci daddi R af@lileS et N MRS A3 eoBNBurat A wBKBRPhHE 180QUSubdiidediO aRDOHL 2,
about 1.5 to about 2 or about 1.8 to about 2, equivalents of acid per

equi val eppestte sies eliohpderide band| Jde campouadyean pliqrgivelyde PEfsCBY 283N - sal t s
can be forpedmeludisng, for exanple, 7/”-hydrochloride (W-HC) and

Ws- hydrobrom de (Ws-HBr) salts. For exanple, ABT-263 W-HC, which has a
mol ecul ar wei §hmpeindg @ Zosmgla nomap pderngtivebpee sddiiadllphgxishes faormgraotan be
prepared hy..a. I: f . f . I e
e e s S
descrli0be dautemdex aHpitmtivel pfindindey &etbteed, Ph&olRetoenikinApplrpwatiiomaduldhineat i on

No. 2007/690%@1%%15(1 it ﬂEe entire disclosure of which is incorporated by
referencé herein. A'suitable wei ght of ABT-263 free base is dissolved in
et hyl acet at eln fomsobmubodimerns, ahydiif@ohd of Fornada d is preednhamdle fahopartdoudang| e

about 4.3 kg HCO . i.n 80 et han is added to the ABT-263 sol.utign in an
Sount - pPBUR TS PREACROORBY e SOt RE YIS ST SF At hanol
(at | eastcompeuntd. 20 vol ) for crystallization of the resulting ABT-263 Ws-HC
salt. The solution is heated to about 450C with stirrin nd seeds are
added’as a sl EIPF'PO‘?I’HS&Q higprla kﬁaé‘r%éélﬁo?ﬂd 6_‘1%6‘8}_} saltsy ﬁ’émﬁgégﬁlflf"i‘ N8lSsPUrry is
cool ed t owaheuhs. 200C 0PVEHpRRBAUSE ForlOMM camnde pepiitx @ehimtisdiitah dresmsyiad ure for
about 36 hours. The slurry is filtered to recover a crystalline solid,

whi ch i s Pamfigting 96 |thes genjppuadsof AsTadlgmn\gliyeye thpgeydegiyedyfropmfeactiog) ¢fck under

vacuum an@mpbdndodebitutat Wich dnagid atboskahple, ARAULIBadaN e YdcBhdSapict e
desol vated ABT-263 Ws-HCl crystals. This material is Suitable as an APl for
pr epar at iabnagt bicasbnip@s icitiasn aopartaise bgnsegientenzsyesuiionse. (bppdatglerbigulipicee base”

'rz C(L)I%d Tbg{ ra‘fﬁ rb\éien? SREEC h%}sﬁlf&ﬂter, ?fg%cohzge,t ﬂ&ﬁnaﬁ@,rﬁﬁlﬁra%? %@&%@%ﬂaﬁe? )
gni zi ng t hat e parent conmpound 1s, strictly speaki , ZW tterionic
and t hus ghitesata dtemaduifaly.s héptdraste, besxarpatey grdioelderideChmrobnetgdeo fhyfioradidea 1, and
met hods %ctc%'io%&%f ﬂttcfa%? m%{eaﬁy&gsi&?e%&%gﬁe, Iﬁlétﬁanesulfonate, naphthylenesulfonate,
nicotinate, oxalate, pamoate, pectinate, persulfate, phosphate, picrate, propionate, succinate,
tartrate, thiocyanate, trichloroacetate, trifluoroacetate, para-toluenesulfonate and undecanoate
25  salts of a compound of Formula I can be used in a composition of the invention. Basic
addition salts, including those derived from reaction of a compound with the bicarbonate,
carbonate, hydroxide or phosphate of cations such as lithium, sodium, potassium, calcium
and magnesium, can likewise be used.
A compound of Formula I typically has more than one protonatable nitrogen atom and
30  is consequently capable of forming acid addition salts with more than one, for example about
1.2 to about 2, about 1.5 to about 2 or about 1.8 to about 2, equivalents of acid per equivalent
of the compound.
ABT-263 can likewise form acid addition salts, basic addition salts or zwitterions.
Salts of ABT-263 can be prepared during isolation or following purification of the
35  compound. Acid addition salts derived from reaction of ABT-263 with an acid include those
listed above. Basic addition salts including those listed above can likewise be used. ABT-

263 has at least two protonatable nitrogen atoms and is consequently capable of forming acid
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di scl osed in above-cited U S. Patent Application Publication No.

2007/ 0027135 and/or in above-cited U S. Patent Application Publication No.
2007/ 007286Qp10e1acsv90f whi ch is incorporated herein by reCensace/08s526t s
entirety. Terns for substituents used herein are defined exactly as in

t hose publications. Conpounds of Formula | having -NH, -C(OOH, -OH or -SH
noi eti es may have attached thereto prodrug-formng noieties which can be
removed ByqiEh ahelWih 195@@1%&% foPeXtinp® d83uf £b &a8%ut hewbBar ento ARIPEYNd
having free -NH, -C(O OH, - or -SH noi eties. Salts of prodrugs can al so
be used. aPPHtHEUP abféitﬁgeqwahats Bjadiheasequivalentosthyepmpyrdd- t hat the therapeutic
ef ficacy of cAMReNRdR if @%&%M@ﬁ 2b%, G 8Ly £AStddpRlihe, 16 SARPL, 3PT 1T LY
to bind to a Bcl protein such as Bcl - n a way

t hat |nhlbmhyslrQChl@rlémthl&Hﬁbpn@bwdlyér@bllonnﬂedfmtﬂiér) pﬂrl@t el n for exarrpl e by
occupyi ng the d 0 e found
desirable to ge S@b% %gﬁg%g%ﬁﬁﬁgv%ﬁgﬂﬁ?giﬁ,ﬁ& ?ﬁ%ﬁgﬁ?%k¥?§qg $M§p

fam Iy pratresened bpthedoranmpd e a Klnot greater than about 5 nM preferably not
greater than about 1 nM The nanopartbpulate suspenS|on conprises a
conpound of Forrmula | or a salt, prodnug, salt prodrug or netabolite
thereof as a discrete solid- state pha@Z mhat ca @ crystalline,

sem -crystalline or anorphous. In the ABR263, the free base form
of which, as prepared accordkyg Ho t ‘ publlcation, i s an anor phous or
glassy solid, it is generally efgrre se a crystalline salt form of
the drug, such as for exanple G A8 N I n preparing the
nanosuspensi on. However, upon pension off the salt in presence of a

basi fyi ng agent such as sodiu car bonat e, me conversion of salt to free
base can occur, resulting in tRe solid-state phase becomi ng at |east partly
anor phous. Accordlngly in onE ;ybodlnent t he nanosuspensi on conpri ses
ABT-263 free base, ABT-263 W<HC! or a conbiahj on thereof. Despite the

| i keli hood that the drug partigles in an ABT-263 nanosuspension are at

| east partly anorphous, a remarkg i gh degree of physical stability has
been observed in such a nanosusp on, as illustrated in Exanple 2 bel ow.
The present inventors have at nanoparti cul at e suspensi ons as

descri bed herein offer ngt _tnlLy the advantage of physical stability
provi di ng accept abl e proéhct shelf life, but ’

can be prepared by a variety of processes, for example a process that can be outlined as

follows.
ABT-263 free base is prepared, illustratively as described in Example 1 of above-
15  cited U.S. Patent Application Publication No. 2007/0027135, the entire disclosure of which is
incorporated by reference herein. A suitable weight of ABT-263 free base is dissolved in
ethyl acetate. A solution of hydrochloric acid in ethanol (for example about 4.3 kg HCI in
80 g ethanol) is added to the ABT-263 solution in an amount providing at least 2 mol HCI per
mol ABT-263 and sufficient ethanol (at least about 20 vol) for crystallization of the resulting
20  ABT-263 bis-HCI salt. The solution is heated to about 45°C with stirring and seeds are
added as a slurry in ethanol. After about 6 hours, the resulting slurry is cooled to about 20°C
over about 1 hour and is mixed at that temperature for about 36 hours. The slurry is filtered
to recover a crystalline solid, which is an ethanol solvate of ABT-263 bis-HCI. Drying of this
solid under vacuum and nitrogen with mild agitation for about 8 days yields white desolvated
25 ABT-263 bis-HCI crystals. This material is suitable as an API for preparation of a
composition of the present invention.

The term “free base” is used for convenience herein to refer to the parent compound,
14



al so the robustness of manufacturing process that is desirable for a
commerci al product. A conpound of Formula | or a salt, prodrug, salt of a
prodrug owormetoalaedopt e t hereof ispresent in a nanoparti ceCRUES26109p8261 on of
the invention in an anount that can be therapeutically effective when the
conposition is admnistered to a subject in need thereof according to an
appropriate reginen. Dosage anpunts are expressed herein as parentconpound-

equi val entnil frEé@enibias tha eél pﬁ@énee&&p@m&mt%cw LR98int Nevi GRLRXdnd RAUIEES
otherwi se. Typically, a unit dose (the anpunt adnministered at a single

tinme), wiPtHvawbehweasihe Besered at an appropriate frequency, e.g., twice
daily to oncecyg ?&nk‘ls JrSEGRAtt JaqldtﬁetﬂQ&UBf zeﬁQQuémof depetdhR@n@n a}eih

conpound in question. Were fréquency Istration is once da
(g.d.), umclosyomeabametcigali U)‘S delsat éplehcath@ gqum Nos24020DY I3 , anfl/or msx anpl e

where t heclb(q\rel'tgteh SUéBT)a% %ﬂgatlggl Igubﬂg %n' 1%%%(5%1%(5’(‘)‘7%9’603%9&1} ?E{Vﬁl EilpOUt

1,000 ng, nore typical to a out exanpl e ut 50,
aboutl0100ncogivouutd hé&Gin la/bwttrelme(ln ighouiret250lerab dot s@®@pembosed B5On aabout

400, aboggﬁm%%xgg %99 Lﬁ? Ot thfree base equival ent. \Were the dosage form

conpri ses capsulre sh PERC 0osi'hg the nanoparticul ate conposition in
suspensi on or Csmba)uidi of Fpmaia | having akHetCEOOHL -OHNY {S}Emwuespalaylmm ate
conposi ti gn solid for a unit dose can be deliyerabl si ngl e
copbure. iR prouthThmdny Bytegt ¥EisE S B wiiih P FePubr et i 1y 1
t o about v € apaY BSp@ént tabp@ing havilefrdd -NIE-OOHRIOH GoSel mbibgesHaks
deS|r%bIe it becones to se] ect a suspension having a relatively high

concdnt r &f POA™SF Ao Yg° herei n. Typical |y, the concentration of drug in

t he suspensi oWwiitsu@beih@atind@ B9 Uthedrd, IOsMbolicPodd that ARO WeraputtO cARAML 000
mg/ n, but |ower and hlgher concentrations can be acceptabl e or achievable

i n speci fPEPeEdest Farmplad s diejay lopst in pat todhebIIRy wrmfétOtaH%clérf@aﬂy BIOKET- 263,

the drug ;gansaninagiion drmcvwlhq%aﬁﬁnqmm%@ aﬂtﬁap%btoh@a&ion%l@%tprat&nng/ i,
e.g., about 10 to about 40 , or at |east about ny/ g., about

20 to abd@it exzmelerbg/q&fupyfn@ﬁh@e&”gaﬁmél%mﬁve 26 the e itavﬂl@@@mlbs@ fogssbut 40,
ab OutZt())5 O’deﬁﬁgfétto %électaab&ﬁﬁ o&gcpha\ﬁ\%gg%h %&émg hr fbrQ i Q%Qfﬂﬂ%/ 8%Qegn ngim, by

free base equl val ent weli tions pr esent ntion have
good stomagmﬂsﬁ&bmﬂgﬂykpﬂ@pehmnéQNIpwﬁpéﬂrn@uﬂ@MHﬂwh@Vmaﬂ@hbhyS|calIy

stable. ‘at | ogal il RRLSXp I8ROl IS FLNBGRER! A0Sl SmdEICHl O

under go e 'SI7e I nérease over xanpl e through par
prodrug, salt of a prodrug or metabolite thereof as a discrete solid-state phase that can be

crystalline, semi-crystalline or amorphous. In the case of ABT-263, the free base form of
25  which, as prepared according to the *135 publication, is an amorphous or glassy solid, it is
generally preferred to use a crystalline salt form of the drug, such as for example ABT-263
bis-HCI, in preparing the nanosuspension. However, upon suspension of the salt in presence
of a basifying agent such as sodium bicarbonate, some conversion of salt to free base can
occur, resulting in the solid-state phase becoming at least partly amorphous. Accordingly, in
30  one embodiment, the nanosuspension comprises ABT-263 free base, ABT-263 bis-HCl or a
combination thereof. Despite the likelihood that the drug particles in an ABT-263
nanosuspension are at least partly amorphous, a remarkably high degree of physical stability
has been observed in such a nanosuspension, as illustrated in Example 2 below.
The present inventors have found that nanoparticulate suspensions as described herein
35  offer not only the advantage of physical stability providing acceptable product shelf life, but
also the robustness of manufacturing process that is desirable for a commercial product.

A compound of Formula I or a salt, prodrug, salt of a prodrug or metabolite thereof is
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aggl oneration. Particle agglonmeration is a conmon problemin
nanoparti cul ate suspensions. Surface nodi fying agents such as surfactants
are i nporwenbiomrsseduci ng the tendency of nanoparti cl espro/isgghossseat e; t he
at | east one surfactant present in a conposition of the present invention
is believed, w thout being bound by theory, to help in this regard. A
"basifying agent" herein is any agent that raises the pH of the suspension
medi um  AR¥eRhar HagRbiGAldY ReEaRbANrenbaghioRYinade Mnduan R Usekh
including without |imtationhydroxides and bicarbonates of alkali netals
such as dsaingRicaly effettiys sihgmtheTepannopiyien iy astnipistered | tg gt sobjeeidn Heedkeiharegf t h
articul I i hC t,.d i recogni.zed that
p ALcdr@he t@@ﬁeatpgﬂ)gﬁ&g Iggnﬂeh. %%ggéaouay ard E)l;})%sjséd R&cinCE BObf

ot her basifyl ng agen an be substitu for sodi um bi car bonat

desi red. compennd-egfivaloei (fee biscadbiyalante amgeftybnless the eenigro séquirgotbfrwidse

I nvent| ony ykj)i%algmﬁ uﬂﬁrdro%v\’{t% a?l{olu}ll! @linist@@g aPR€in L ti, eglvﬂﬁ‘&ycaﬁ!ﬂe!ahmln@sftér@f art
can readi I'y optimze the anount for any partrcular conposition, for exanple
by r dit i neasipragetedtegbércyt¢/g.1 gtd dagly té pnagereeklal is agood Oneshrut $,00admgbe

obt ai ned jui.b 3o HMLBLERARAOPALE M HAPURL O rANRN ARt R AROULPO0

mg/ m , forpexal%‘p e about 40 "t d"Abdut ] ngqflrﬁl Y the choi'ce” and anbunt of

sur f act anig.di).surit doswvase daiyt dovabreaind yano. | Hiustadtivelgniir esanhplk ehyrettioe depend t o

sone exte the particular dr C ound to be formul ated and_t he drug
ondi g duct-p s et R Bt BB P it Btk faab e D e,
i ndi vi duabdut 500 nighfo exdmpr@iboans0, @b@it @ 0Mabyut 8 BMRBbAPOC cAPaLR3d sabofito3ooexanpl e

benzal konjum chl ori d benzet honi um chl ori de and cetyl pyri di nfum chl ori de;
di oct'yl §‘l3ﬂit§|5r$’s‘%f)?to ctinatd! oy e‘%ﬁeﬁ&@s%?%‘iaé‘ignWhe@tth‘“eH]%s,agff or
exanpl e FemE¥ARsePa cARIRXYAPbncldimNe agiopKyib@hte Lompedi@naiNBuSpension or

(pol yoxyet hyl ene and gol %/Tgxypr.opyl ene bl ock copolyners), for exanple

pol oxanerPHBH NG ot BRighermpme (e ngesppicheciaPpatien inatqlid fgmyceriitles and

oi s, forogxanmk %emtmw%tsmgi&qgs&@ar (SRR IpRIrRIBP b CapTRAQr (#ds, most
di gl yceri des, polyoxyethylene (35) castor oil and pol yoxyet hyl ene (40)

hydr ogendtrieilly d4¢ ahoupi() cappiesydkapdathy| ene al kyl ethers, for exanpl e

cetetfy- 10, | agpehfindmd G ®8-#3moR! RLifink it BlcBhbs 90%1@9& aestque%.Qo fhwdy et h- 2,
stearet h-10, steareth-20, steareth-100 and’polyoxyet yl ene (20) cetostearyl

et her; palrylatisedt high emmeerfuatioyofabe drue sheesin | Tpirallpxdherpineenpoligoxiyduhipnlteme (20)
o o ot ooy BELIG LA 10huPhe e Bt BB I LR ARE) g oo o
sor bi t an highaopalcenttatives @ndeswrdyitdtbdnomohesitdaimsm@rifjpalayoex dtdmpiieng feor bi t an
example where the drug is ABT-263, the drug concentration in various embodiments is at
25  least about 10 mg/ml, e.g., about 10 to about 400 mg/ml, or at least about 20 mg/ml, e.g.,
about 20 to about 200 mg/ml, for example about 20, about 25, about 30, about 40, about 50,
about 75, about 100, about 125, about 150 or about 200 mg/ml, by free base equivalent
weight.
Compositions of the present invention have good storage-stability properties. In
30  particular, they are physically stable, at least in that they do not have an unacceptable
tendency to undergo particle size increase over time, for example through particle
agglomeration. Particle agglomeration is a common problem in nanoparticulate suspensions.
Surface modifying agents such as surfactants are important in reducing the tendency of
nanoparticles to agglomerate; the at least one surfactant present in a composition of the
35  present invention is believed, without being bound by theory, to help in this regard.
A “basifying agent” herein is any agent that raises the pH of the suspension medium.

Any pharmaceutically acceptable basifying agent can be used, including without limitation
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esters, for exanple polysorbate 20 and pol ysorbate 80; propylene glycol
fatty acid esters, for exanple propylene glycol laurate; sodiumlauryl

sul f at e; Wwetww/acssds and salts thereof, for exanple ol epcTaSREN/0385d6 UM

ol eate and triethanol am ne ol eate; glyceryl fatty acid esters, for exanple
gl yceryl nonool eate, glyceryl nonostearate and glyceryl palmtostearate; a-
t ocopheryl pol yethyl ene glycol succinate (TPGS); tyloxapol; and the |ike.

I n ong emhadiiBMnd tidAgbodhied mﬁ&ahqmalsswcﬁaﬁoanﬁna RQLAX FHE [nvOkioRlixt ur e of
pol oxanerS. Pol oxanmer 188 is a specific exanp e or nore surfactants

t ypi cal | yllusHaed inerginewith prigedar tsisepee 1<Dsqdelrrabk§mb011m g ityill berreqogaizehse of
pol oxamery, 1 8e; 1f§12%&§%5{s%5ﬁ ¥l st ﬁﬁ'ﬂe&ﬁ@s&ll?xﬂm&g}boheﬁe #ReYLq10 to about 100

ng/m, for exa 15 to a he aqueous nedi um of the
suspensi on caﬁrrtoekteOE hediforhivagbongaist eseful an eaqm“ewmonj ecthablheentibyiigl ngich as

sal i ne ( ?mlgowly%]iﬂaﬁ hﬁlrd%ne gf'l&f kgﬁ% (F€arPlan' gﬁly tifdlle tllfg) n?di‘lg Bor hfgqu' d

such as frurt’juice or a car ever age. e enbo Iment t
nanopar t |palmlcalaecwinmcglt©onfmwmdnplt Foe Rttieeaghigonaikiy rtf:smgarin @netalagodkast one

basi fyi s aﬂs%‘}u* é’"%’tmn@é oL 'tdkﬁmagl%hr%{%r?a?eain LG ﬁ&ﬂteo?ta%?)utaioetopaboﬁﬁgﬁrﬁ as a
dry powder of ‘reconstitu Ifa‘t]:?eaueous nedium o form a
suspensi @nig/mblﬁmmampleab@fmm feabomvientmiganl. shor t | y before use. Such a

reconstitutab owder .shoul d .cont ai n n addition to th |ents

oo Tod hboyorfe ARYES b 3Run G S S Bl e RS St B el w5 BE0Y

bul ki ng aggntl, totsppieCakdny od tlif@.tp@ﬂht:ﬁl@ﬂ ulhaga:of@be{d &l bs w@rhluﬁsedaarﬁlugardmge g.,
dextraose, mannitol or_dextran; &hos e sal i ot assi um

phospRat d2adig dgethi Nogdiyting expmpley ph pyr aaepta 18?1u‘far%it5err?ig i g‘?@?yr 8$ e salt

t her eof | cOmbmatinXt difaRrmiky SWuGhoniBh €fdnofindsA OF YexPaYE ehenfAiKoi@dn alisRienat i vely
be adm nistered to a subject for resuspension of the nanoparticles in the

gast r oi ntbezefheriuny |chjogide f ¢id SelaipyEARUN stiatdporliqand prsienar sHiogucsBAte; f
desired bg %verffsﬂﬂene rahel@eﬁﬁfa{he;s o emdl;h@qoﬂo@mﬂ@ ﬁé}{?ﬁy&lo@ 10|aHd bhsxyese of a

conpound o , esirable provid formul ation t'hat is not
only phy§b eloxgmers gpplgowigthylene ng n@ﬁ%wrpwlwablp@ CWEH%”%)F torcexaaly, such

a fon %Blo?%l?ér[‘ﬁée%' Congéloﬁﬁq%ofi Z BlyH%%?e?Eant}e a&ﬁ%l?&n@és e dad | Ifgﬁer

degradat i on oun exanple’ at the thiodet
| i nkage @fiamﬂﬂe pelyheretybok (&nsapyiefcinyic rgeronpnd Idem@ﬁdes,l pelychiyghylegga@3d) a

CorOSL 5B SRl TLLORSROLE RSB SOURSURLYSE KR ©
possessesexanpiﬁ gerethi wamreddvalamfa@;eﬁovbrh 3 allab-iloolabiZpogedretbis stofrethBT; 263
previ Ous's%ar%.{hs—ﬁi Ol.segr%thl ﬂ)O % polyoxyethylene (20) cetostearyl ether; polyoxyethylene fatty
25 acid esters, for example polyoxyethylene (20) stearate, polyoxyethylene (40) stearate and
polyoxyethylene (100) stearate; sorbitan esters, for example sorbitan monolaurate, sorbitan
monooleate, sorbitan monopalmitate and sorbitan monostearate; polyoxyethylene sorbitan
esters, for example polysorbate 20 and polysorbate 80; propylene glycol fatty acid esters, for
example propylene glycol laurate; sodium lauryl sulfate; fatty acids and salts thereof, for
30  example oleic acid, sodium oleate and triethanolamine oleate; glyceryl fatty acid esters, for
example glyceryl monooleate, glyceryl monostearate and glyceryl palmitostearate; o-
tocopheryl polyethylene glycol succinate (TPGS); tyloxapol; and the like. In one
embodiment, the at least one surfactant is a poloxamer or mixture of poloxamers. Poloxamer
188 is a specific example. One or more surfactants typically constitute in total about 10 to
35  about 100 mg/ml. In the case of poloxamer 188, an illustratively suitable amount is about 10

to about 100 mg/ml, for example about 15 to about 60 mg/ml.

The aqueous medium of the suspension can take the form of water, an aqueous
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art, for exanple in the '135 publication or in Tse et al. (2008), supra.
The solid-state form (whether crystalline, sem-crystalline or anorphous)
of ABT- 2680p0asEN99i N a nanosuspensi on as provi ded her ePoTits2dielodsseed t o be
significantly nore resistant to oxidative degradation than ABT-263 in
solution. However, if desired, any remaining tendency for oxidative
degradation can be further reduced by inclusion of a suitable antioxi dant

in the sysReLsid AMdSAIPRShEHQP ., ARbspRild-bexdrdBdiline PIHHIP AN RebibAY 1 ﬂﬁ]
"anti oxi dant" g;o perties is a c enlcal conpound that prevents, ibits,

reduces oOFcly &tigbgioxirdatartymass bavrstdierinche smadingpt the §émqpartlAhlﬁ'ied£ngant s
can Impr %%Pahlﬁb'tﬂe' hY1e8 b *k%hﬁcthﬂtfﬁdO{] lgaslt ATS doaﬁlﬂr ‘5‘% %,In't Qahdaé ' bed

her ei n by, exanpl e, preventing, In Iting g
oxi dat i onddfionah engmﬂmm [ pepatat aud dryl pavrdet hex f@”rl’mﬂnsﬂtll'mil WEm hasnt;@ﬁ@ nt of

stability 1940u§&§!11% g(ﬁmcaa&ﬁﬁ)e%m rng)gsﬁ%n of B 1 ﬂPEBJ t)rth){)efH?(ghﬁt oKLY rate

of appear dnce or sint ornu atron foxides in

t ot all0can rbenstonible rpevstddzlysh@éqbe@:ttad, ig adgiliome tla@ theadainissegied abever atdedsvel y
sanpl e A0 MEHARALERE «TRPEERSThERAR! bY flRind IE,SuNLON G droradaion
where X3 mal@haamdh% a aut@r &Y. |dadur<§sa,traahnablcmelpxtmn & heosphdtd mku, dg stﬁgrrmdat i on
product of ABT- ﬁ63 havi n theéLo rmul.a Reference herein he .sul f oxi de

degr adat iPSHSPHB AP -3 06 AT StéoddmE 8T 8 AIGRC B?)lfl’horoﬁ %i‘ (&FEn8rs at the
sul fur at@Rusd @saccebletilsi A dri@owddrivixicde agiruPelyAd adantidi@xd dantubglf ect i ve
anmount” of an antjoxidant herein is an amount tha rovides (a). a

substant i'% CTUSRESEP BBC!@f“GPOPé%}?ﬁ Iﬂé%’ﬁ SpUERiRLES IBH fE‘f‘}' 5‘? %“%‘h%‘fmla‘gﬁgﬂonz‘%% at

| east ab@uivd&QGHk cad ifieasl bakkbd ihRY tablet braaRY iRbPULps@OY at | east about 85%
or at |east about 90% in the formation or accumnul ation of degr adati on

product, for &XxAfpIse of heonapundf Hamgkdy irdesisibloodauide %ﬁ@&@@aﬂ%aaté% (b) a

subst ant ing} odiPehRASIRY 6hOE bﬁ%am&nﬁ&ny eable, mb'tpal%gulaﬁ}; sh&ﬁ@?orﬁt{faﬁ!&n 60, at
| east about 90" or™ at Yeast about s) in the tine taken for the

degr adat isberipmededibit an paagspptable H?&r%@ @xidatjee| degraglagorf of Hgl @mp@nncb eht ai ni ng
the apti gxhHARt, ’fo@ﬁaﬁgl%%b SRS §iRk R0 oP ?ﬁh\%ﬁﬁnﬁgyfndl&ﬁyé o P"rt#e%df.on

cont al ni ng no anti oxi dant A stor age-sta stuay to ne degree of
(a) In this regard, a composition of the present invention containing a compound of

Formula I such as ABT-263 free base, ABT-263 bis-HCI or a combination thereof possesses
a significant advantage over solution compositions of ABT-263 previously disclosed in the
art, for example in the *135 publication or in Tse et al. (2008), supra. The solid-state form

25  (whether crystalline, semi-crystalline or amorphous) of ABT-263 present in a nanosuspension
as provided herein is believed to be significantly more resistant to oxidative degradation than
ABT-263 in solution.

However, if desired, any remaining tendency for oxidative degradation can be further
reduced by inclusion of a suitable antioxidant in the suspension composition.

30 An “antioxidant” or compound having “antioxidant” properties is a chemical
compound that prevents, inhibits, reduces or retards oxidation of another chemical or itself.
Antioxidants can improve stability and shelf-life of a lipid formulation as described herein
by, for example, preventing, inhibiting, reducing or retarding oxidation of the compound of
Formula I in the formulation.

35 Enhancement of stability or shelf-life can be evaluated, for example, by monitoring
rate of appearance or build-up of sulfoxides in the formulation. Sulfoxides in total can be

monitored by repeated sampling and analysis; alternatively samples can be analyzed more
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reduction in formation or accunul ati on of the degradation product or (b)
increase in tinme taken for a degradation product to reach a threshold | evel
in the fovoubmvi4osyocan be conducted at any appropri ate PEFS2@DOBES20r range
of tenperatures. Illustratively, a study at about 5°C can be indicative of

and asst Ygyiab 1 RQULe 30Q&IR! ddit-AREh HBARE LAY &nfRInd6r Hsafu 1,10, ake _
accel erat ed-agi ng study. Any appropriate threshol'd | evel of the degradation
present. In various illustrative enfodi nents, the antioxidant is included
in an anount effective to hold oxi dgPeve degr @] on of the drug (a) bel ow
about 1% for at |east about 3 nontbs oweabout 1% for at |east about

r as aqput 1 year; (d) bel ow about

) bel oy about 0.5% for at |east about 6
a seal ed contai ner opaque t traviolet light, as neasured for exanple by
anount of the sul foxide degrgdati on product present at the end of the
as triplet or singlet oxygen,'}'osuper oxi des, peroxide and free hydroxyl
radi cal s, or agents that scaVenge such oxidative species as they are
pal ni t at @63 thgrispHerdemulyr opyl gal | ate, ascorbic acid and ascor byl
pal mtate. Antioxidants useful hereingrhowever, are heavier-chal cogen

O//\\O N

storage stability under refrigerated conditions, a study at about 20-25 0C
can be indicative of storage stability under typical anbient conditions,
product campprddayisgthedomylan end- point, for exanple in the range from
about 0.2%to about 2% of the initia}l . amount of the conpound of Fornula I
6 nonths; (c) bel ow about J(g/ofﬁ
0.5%for at |east about 3 nDNUhSY™ (®
nonths; or (f) bel ow about 0.5%for at |eaxt about 1 year; in the
formul ati on when stored und nbi ent conditions (e.g., about 20-25 0C) in
recited storage period. AntyoXhwdants used in pharnmaceutical conpositions
are nost typically agents that/inhibit generation of oxidative species such
gener at edyhefexRI‘aSd M SO Yed 88 ¢ 2 hOXh1HRMeSIepfadiRSRokaSSABTI NCl ude
butyl at ed hydroxyani sol e (BHA), butylated hydroxytol uene (BHT), retinyl
antioxidants that are believed, w thoyt, being boyad by theory, to function
primarily as conpetitive substrates, i[.8.4 as " ~@ ficial"™ antioxidants,
whi ch are preferentiallyattacked by e speeies thereby protecting
the drug from excessive degr agat K{gn. .

o

/

10 Cl

Reference herein to the sulfoxide degradation product will be understood to include both
diastereomers at the sulfur atom stereocenter in the sulfoxide group.

An “antioxidant effective amount” of an antioxidant herein is an amount that provides

(a) a substantial reduction (for example a reduction of at least about 25%, at least
15 about 50%, at least about 75%, at least about 80%, at least about 85% or at least
about 90%) in the formation or accumulation of a degradation product, for

example the sulfoxide degradation product above, and/or

(b) a substantial increase (for example at least about 30, at least about 60, at least
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In sone enbodi nents, the HCA conprises one or nore antioxi dant conpounds of
Formula Il: where nis O, 1 or 2; YlLis Sor Se; Y2 is NHRL, OH or H, where
R1 i s al kwb 20r0/@abdegl car bonyl ; Y3 is COOR2 or CH2OH, whelPeTRR2019/088506 al kyl ;
and R3 is H or alkyl; where al kyl groups are independently optionally
substituted with one of nore substituents independently selected fromthe
group consisting of carboxyl, alkylcarbonyl, al koxycarbonyl, am no and

al kyl gar bonyl am jagy o8 oqfaareﬁmsw ng@héym ﬁxctﬁ@%@pik@n glute aégfeaﬁ@tm‘n, r&uct Wher e

Ylis Sand RBis H an -S- S diner thereof or p armaceutlcally accept abl e
salt of such di rfereach pthagsheld levgbodi ments, the HCA is an anti oxi dant
compound of Formula I11: RA RS H where Yis S, Se or &S, and R4 and RS

are i ndeprrid Sipniplien | ceppi@imer the ngntioxidriky by PETINR) WG arhetherwise §nglan o and
R6 is ar X&Iﬂﬁl‘iﬁgm&mtalﬁ n%ﬂo%ﬁ@ﬁ@ﬂv Aaét&‘agél&%d?@%)ﬂ Ey G ALRAXHE d%%'ee%Zlﬁ
C?R9, CH2OH, hy

substituted al kyl, where and R8 are T ndependen . OH, dr ogen
or NHR10 redmmrelnr@rm@m orallcmulat@mbﬁttm d@@@ﬂaabmwod@rt Qir(p] alciegde @AnENRI0 i s

hydr qgen ’ta,k%ll %éé',a dleg'laﬁz}{ oﬁ%?é&%&yt{; rdth & h'fé)sﬁéﬁﬁ %@Pﬁb{ﬂe ARtk %h be §<HB§&&& uent or

an "al kyl rou orm ng s I tuent according t
Formul a lal arcyraplﬁmpnuldeaempelratms ooreelghaf/iengemtum ellh@uatl\fe&/ eatudpnt dftoonﬁoCand can

consi :St %]Zl Be isntd{c of sﬁ)ra rs%%ﬁ rt]ye 91}(%:{ re.frégerate%cond 1ons 9" 81%9 aI o BS:{{? g?‘%’t of a

substit uéit accord ormul r’ou unsu uted or
subst i t utced bwrtdtcamfmtormgmr eablititgl modey , tyadat camjmemr c@ﬂiﬁy&hs gnab apsudy anatzomnme

a1 kol ) carbangt TiehSoeShdf p terehinin Shoal il raftafindy & or
Cl- alkylthredhold lexaopihe de@hdayibn p@titigtican be selected as an end-point, for example in the
range from about 0.2% to about 2% of the initial amount of the compound of Formula I
present.
In various illustrative embodiments, the antioxidant is included in an amount effective

to hold oxidative degradation of the drug

20 (a) below about 1% for at least about 3 months;
(b) below about 1% for at least about 6 months;
(c) below about 1% for at least about 1 year;
(d) below about 0.5% for at least about 3 months;
(e) below about 0.5% for at least about 6 months; or

25 (f) below about 0.5% for at least about 1 year;

in the formulation when stored under ambient conditions (e.g., about 20-25°C) in a sealed

container opaque to ultraviolet light, as measured for example by amount of the sulfoxide
degradation product present at the end of the recited storage period.

Antioxidants used in pharmaceutical compositions are most typically agents that

30  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. Antioxidants useful herein, however, are

35  heavier-chalcogen antioxidants that are believed, without being bound by theory, to function

primarily as competitive substrates, i.e., as “sacrificial” antioxidants, which are preferentially

20



propyl (e.g., n-propyl or isopropyl), butyl (e.g., n-butyl, isobutyl or
z-butyl), octyl (e.g., noctyl or 2-ethyl hexyl), dodecyl (e.g., lauryl),
tridecyl ,woebroadessyl , hexadecyl or octadecyl (e.g., steaCYlUS201R838536
typically Hor C _4 alkyl (e.g. , nmethyl or ethyl). The HCA can be, for
exanpl e, a natural or synthetic anino acid or a derivative thereof such as

an al kyl ester or N-acyl derivative, a salt of such am no acid or
derivati igackWey smame @fi@cfé@tﬁéﬁ‘e‘b? pf‘Utecq thh\é@}dgiﬁ)rﬁ beeeffk desradgiohved froma
natural source 1t is pi cal dg configuration; however it is
under st ood t ht S@Rq %‘P@F@e%ﬁa EA| gmmxsesmm@t UrBerecaHoBens gprapeunds ef | f

necessar ¥, Napypl i mting exanples of HCAs useful herein include

b- alkylnercaptoketones cysteine, cystine, honocysteine, methionine,

t hi odi gl ycolic acid, thlodipropigibi acid, thioglycerol, selenocysteine,
sel enonet hi oni ne and salts, est 3des and thloethers t hereof; and
conbi nati ons thereof. More particul@rly, onelbr more HCAs can be selected
from N-aggl.yl cystei ne, N-acetylcysteine butyl ester, N-acetylcysteine
dodecyl ester, Nacetyl- cysteine ethyl ester, N acetylcysteine nethyl
estery N—acehﬁkpXQ&glne octyl ester, Nacetyl- cysteine propyl ester,
N-acetyl cystel né stearyl ester, N-acetylcysteine tetradecyl ester,
N-acet yl cyst &i 1#é ardSedecyl ester, N-acetyl met hi oni ne, N-acetyl met hi oni ne
butyl ester, yNagaty I-26:! acetyl net hi oni ne et hyl
ester, N—aceg%ﬁnethlE%F%gi2@Eﬁﬁ?qggﬁg¥ﬁa%§%%%0n I'met hi oni ne octyl ester,
N-acetylnethVOﬁKKENmeﬁyhO@bwbmeRﬁad@byﬂhﬂthﬂonlne stearyl ester,
N—acetylnethk Q&nnw&gﬁradecyl ester, N-acetyl nmethionine tridecyl ester,
N acet yl - selenocystelﬁe N—acetylselenocystelne butyl ester,

Nacetyl s oGy St o ter,
Nacet! SShERoRTtaLE AORGKL.ERY g MBCHARR] RIPSSLELIS: Shilefot o
NacetylseMEpa@ymbekhemﬁﬁotheg@hpcmmmhm;@hyﬂseﬁeﬂhﬁyshﬁwhemskﬂmﬂphﬂester,
hbcetylselenoc ) tradec noc steine cyl
coter” NERLgHSURLAGRP AR REh kB ey P BR Bl PR S B Vebter

N- acet yl sed Rﬁﬁr]@TaiﬂI—SLFH—rtEEmdﬂﬂﬁegﬂor@B&rﬁﬁceuﬁba&l@@tgﬁb&é]eemlomm dmiene et hyl

eyl estor, 10 aBeryPRREHaat R AL B9 colpline NraR e ono

20 ROCRS
where
Y is S, Se or S-S; and
R* and R’ are independently selected from H, alkyl and (CHz)nR6 where n is 0-10 and
R® is arylcarbonyl, alkylcarbonyl, alkoxycarbonyl, carboxyl or CHR'R-
25 substituted alkyl, where R’ and R® are independently COzRg, CH,OH, hydrogen

or NHR', where R’ is H, alkyl, substituted alkyl or arylalkyl and R is hydrogen,
alkyl, alkylcarbonyl or alkoxycarbonyl.

An “alkyl” substituent or an “alkyl” or “alkoxy” group forming part of a substituent
according to Formula II or Formula III is one having 1 to about 18 carbon atoms and can
30  consist of a straight or branched chain.
An “aryl” group forming part of a substituent according to Formula III is a phenyl
group, unsubstituted or substituted with one or more hydroxy, alkoxy or alkyl groups.
In some embodiments, R! in Formula II is C14 alkyl (e.g., methyl or ethyl) or (C; 4

alkyl)carbonyl (e.g., acetyl).

21



met hi oni ne stearyl ester, N-acetyl sel enonethionine tetradecyl ester,
N-acet yl sel enonet hi oni ne tridecyl ester, cysteine, cysteine butyl ester,
cyst ei ne wodenyl47swst er, cystei ne ethyl ester, cysteine mrerhpkolesssses
cysteine octyl ester, cysteine propyl ester, cysteine stearyl ester,
cysteine tetradecyl ester, cysteine tridecyl ester, cystine, cystine

di butyl ester, cystinedi (dodecyl) ester, cystine diethyl ester, cystine
di met Byl est ffsonfeVssibbMesis Ot % IFoBRLIB T is gystd Ng afliyP rf&peghmsfctrﬁéth ICéfﬁ%l' ne
di stearyl ester, cystine di(tetradecyl) ester, cystine d trld%cyl ester,

N, N- di ac@rsavE (et i mreropxl N igoniemtly Peyyste qen-Brliisphuigh 9fe4~butN) Netil 468t Yt cysti ne
di-ethyl esfehy 2Ny 5 80 ENS N Gadti ) IRRESY] LuRREG! helabb i RGELYLGY St i ne
di et hyl tgf I{\:;LI-I\I%Igcetylegﬁ'MZ(tlneal%}’(%ctyl&gstterr % mg‘ 3g€ylcysf§ne
dipropyl(estéﬁmym N—dlacetylcystlne di stearyl ester, N, N-diacetylcystine

di (tetradecy}), C tridecyl) ester, dibutyl
th|odlglycolgte%&%%L&FNiwn ﬁg?%%%ﬁ¥%%g?geggp(dodecyl) thlodlglycolate

di (dddecyl ) tThi B8Aprope dma@empm embiytal blfﬂyodhlegd gmmb atid or dldem\mwe thereof
thlodlpro |onate odi yco a dlnet Qpi,ghat e,
ooty CRORADYREr R T K ST R G BhEn BRARLN bl P AP WARRS

t hi odi gl yltmhmhe acidiop ldamahvet ﬂmemdf prd@pvanlrfaﬁea ndiugdl eauryd 1tﬁd1uyp1dalgd iwabd Bt e,

di stearyl thiodi propionate, tet t hi odi cholate di (tetyadecyl)
Ch o pr 6B GeR! ABHSES St A R Y b iy PYSTad Shufist 5t B e

dodecyl eﬂﬁﬁﬁmﬁhﬂm&e&a@elne et hyl ester, honDcystelne nmet hyl ester,

honocyst ei ne oc ester, cystei ne steine stearyl
ester? honoc)st: \P/W@gt @F?‘%‘H‘ésc %@ﬁé 159 %%t Cl etF‘ g‘g&%ca@ Kkglpnes,

et hi oni REstei®t Bysad, nEor@de/ytEm@Sh@fhloﬂ"ﬁﬁzt hhfbﬂig[}%oﬁi@%ﬁ]y'thf%ﬁipﬁfpionﬁe'[abﬂdom ne
et hyl ester, nethionine nethyl ester, nethionine octyl ester, nethionine

propyl ediigslycemls selsRachueiag. e%ﬁleylpmé@t@rne Ak Kitlesnenierst @ﬂm%f‘deélgﬂi thiQqtiasyrs

et hi oni Rgrddrl HRCYHIMBERLiBAs thereHE! N%k&%(a%ﬁ&ﬂﬂ@ ore BEAY pm% RhANGe QME&J:d ester,
S—nethylcystelne dodecyl ester, | cysteine ethyl ester, S-net

hy
cyst ei ne gt Maceéféqyéﬁemesl\h@pwwy&ty@@ é?umsé ety N-asstyloysteige rﬁ@ﬁlWl &y'et. elNne
pr opys, e%E&%pcyﬁeﬂiEteﬂM eSS AR 1@&t%ﬂ1éylhetﬁﬁte%{er 1§a@@§1b%ke91¥es{>&§1n£te}ehr adecyl

ester, yst er'ne tridec ester, sel enocyst el ne, Sse enocyst el ne
butyl estaestyl- @etbmﬁ ocpst @stqnengﬂElcyslten@sst@aml eslef, Shacpdtyeleme tettadsdyl esterer

sel enocy%{ ?deﬂffc Y i fs 1ereSte§e'1\?Qc%ﬁXrﬁét oPfie OG Klet O}?yst?l{dnin%elbﬁpr?ggﬁé (€l ne

pr opyl enocyst i ne steary 'sel en el ne te ecyl
ester, s&N- qulylsttl@nme tlcvdedflcydterestﬁecqtylmethmmuwebthybrusuae Nsetghontgokinoni ne
butyl ester. .selen i.on

ethyl = estet k{ Ime, hQ()enlrgeOdecg es? eI(I e met o rlrl’?et hlr(()) t) esteert hPé' ester,
sel enonet hi Oni Re e hy‘fy %er éié%one "hi o & "6 ﬂ é%ép
sel enrsnetabét@iniethéonine stearyl ester, N-acetylmethionine tetradecyl ester, N-acetylmethionine
tridecyl ester, N-acetyl-selenocysteine, N-acetylselenocysteine butyl ester, N-
acetylselenocysteine  dodecyl  ester,  N-acetylselenocysteine  ethyl  ester, N-
acetylselenocysteine  methyl  ester, N-acetylseleno-cysteine  octyl  ester, N-
acetylselenocysteine  propyl  ester,  N-acetylselenocysteine  stearyl  ester, N-
30  acetylselenocysteine tetradecyl ester, N-acetylselenocysteine tridecyl ester, N-acetylseleno-
methionine, N-acetylselenomethionine butyl ester, N-acetylselenomethionine dodecyl ester,
N-acetylselenomethionine ethyl ester, N-acetylselenomethionine methyl ester, N-acetyl-
selenomethionine octyl ester, N-acetylselenomethionine propyl ester, N-acetylseleno-
methionine stearyl ester, N-acetylselenomethionine tetradecyl ester, N-acetylseleno-
35 methionine 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
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propyl ester, sel enonethionine stearyl ester, sel enonethionine tetradecyl
ester, selenonethionine tridecyl ester, thiodiglycolic acid,

t hi odi pr owoanioci4zs9vd, thi ogl ycerol, isoners and m xt ur e 2COfUSREIO/BSS26
thereof, and salts thereof. Salts of HCA conpounds can be acid addition
salts such as the acetate, adipate, alginate, bicarbonate, citrate,
aspartate, benzoate, benzenesul fonate (besylate), bisulfate, butyrate,

canphgr atggdode@pP BAES B stifd alefhyl i %Qﬁ@ﬁﬁletﬁy@ CaB Bystihd ORESE Bster, cystine
gl ycerophosphat e, giutanmate, hem sul fate, héptanoate, hexanoate,

hydr ochl ¢inreRy] ety ﬁb%llné Hstrary! yel 6y oiar dlétetm%w@ﬁtémv%me [difEidsed) esiedl eat e,
nesityl e t a h e 0 te,
ol ot e B e e
SUCC|natéJNﬁhm£th@Hwthﬁﬁb@an@teﬁmﬂrlbﬁﬂdﬁ@aﬁbyﬁme (hmﬂhﬂuo&@ﬁce@@Ne

ra-tol ue e u I ardl.c t he
hydrochlgggggﬁgaﬁé d?@%%e&%: ?ﬂgﬁ%%: %% fﬂgavﬂdﬁg+fykﬁ%%§§% gﬁﬂﬁgove i's
presdft idmteahe egemnly d‘érdtamyi_cysnnacht(tatmdeqﬂ) @wth éﬁdla@tylwetlmm(mmecylwstteho ut
gﬁlt PgXngéq% gqgta%)alg ch]taH: diﬂu% lgtgf(]) {p?opll fpale, d V(?loéaec%lﬁ ?dlﬁﬁ/@(\)ﬁlat%r dt Q(%egyngoun d by
bei ng themB@bM@smMDr@ahﬁaﬂhﬂgb@xhdgﬂabwe&mnmmombmn@ﬁmmﬂhﬂbbmdgbmxhdlzed

preferenti al ver. the drug.co und.. I n general, for '

bper at 1 ot SYrdiabRRnie dfar Haiplgr Y5kBH v Riatmaid hauryy
conpound thibdiglyedléite 0Xi digidpylmushiotigroploasent  distedryls ubsiodiplycalateanouiRicaryf or
exanpl e in nolar ratio to t dr ug,. conpound ast about 1:10. In
sone]énbéﬁP%EﬁP@nm?he W@ﬁﬁ?b@’ |O&H¥h%ﬁ¥ﬁ$&|déW@x?9“W e dPﬁgmgﬁﬁﬁﬁﬁnd i's
about 1! H@mbeysthRUhoRodystefndrbudyt 23Rt enoakRicids GodelylaliRit hodeykeindBeflyl resul t's
will sonetines be obtained when the nolar ratio is approximately 1:1, i.e.,

about 8: Efek dIOAEYReAD N hyhRsiEh diomac Ksng Pty leftef NOBIREYHeHIen BIORKE PO dant s,
namely i mleﬁlg@}megleamew% bganth%rrfatysw& Sdtlafid B estbi, %kﬁdcys%eln@%&l@ms Wl te and

t hi osul fate cl asses, can be useful in compositions of the present
i nvent i ometiprise @ahiosiedbiyls cxsre neikignin dederybigstes omgthjogie €byli est§rand

pot asg U[ﬂe‘ﬂ%ﬁlﬁe &Etgg}’ésfe'rtrﬁéhloghé Wy 10 L55, mORhARL ?}Hg%%sgﬁ rﬂ&ﬂlohl% QRulhf at es

are usef ant | oxl nts accor t e presen nor e
parti cul astey nsaskipuine aetchderyt astsi, umtlntemaebltlsdﬁlwll ¢, S@uﬂﬂwlcsmefr@r Samthsd1 n| ng

ant | oxi a0t oA, PeE1 AEhLIG AR, THEDLQETS FANGENLEALLARSLDSNLY,

provi di ng” no gui val enc ncen compound, for
exanpl e apsteinermedayl ester, S-methylcysteine octyl ester, S methylcysteine propyl ester, S- methyl—

cysteine stearyl ester, S-methylcysteine tetradecyl ester, S-methylcysteine tridecyl ester,

25 selenocysteine, selenocysteine butyl ester, selenocysteine dodecyl ester, selenocysteine ethyl

ester, selenocysteine methyl ester, selenocysteine octyl ester, selenocysteine propyl ester,

selenocysteine stearyl ester, selenocysteine tetradecyl ester, selenocysteine tridecyl ester,

selenomethionine, selenomethionine butyl ester, selenomethionine dodecyl ester, seleno-

methionine ethyl ester, selenomethionine methyl ester, selenomethionine octyl ester, seleno-

30  methionine propyl ester, selenomethionine stearyl ester, selenomethionine tetradecyl ester,

selenomethionine tridecyl ester, thiodiglycolic acid, thiodipropionic acid, thioglycerol,
isomers and mixtures of isomers thereof, and salts thereof.

Salts of HCA compounds can be acid addition salts such as the acetate, adipate,

alginate, bicarbonate, citrate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate,

35  butyrate, camphorate, camphorsulfonate, digluconate, formate, fumarate, glycerophosphate,

glutamate, hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,

lactobionate, lactate, maleate, mesitylenesulfonate, methanesulfonate, naphthylenesulfonate,
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ratio to the drug conpound as |low as 1:20 or even lower. To further
mnimze sul foxide formation, a chel ating agent such as EDTA or a salt

t her eof (wogo1o/dredi um EDTA or cal ci um di sodi um EDTA) ipsTajstéionadsky added,
for exanple in an anount of about 0.002%to about 0.02% by wei ght of the
conposition. Chelating agents sequester nmetal ions that can pronote

oxi dati ve degradation. Sulfoxide formation can be further m nim zed by

sel ects ngucfogﬁarryIoaaraenparﬁ&r@%&mm% PV, hIRWpIRE!, Xirde prelidie, BRpxicde val ue
is a well established property of pharmaceutical excipients and is

gener al | yartxipribiogwgaic daciieioaserfe, i lugmapdate gy e SpemevHgna oand Yl al ent s
of peroxiges RRr, lﬂahféglraﬁ Bdl% { pch@ﬂ#rdl(o@ﬁ%@)salt P EneLAE i %8&1@ odnfrer ent Iy

have | ow peroxi de ers exanpl e those havin sat ur at ed
fatty aciigligduhy agendionsd almyreeltmégceamm dre mmyetlhyanemélomlamnsffeccmw be
sources Qf,.pgroxides. Qher optional ingredients of the suspension

conposi tion |nclude buffers, coloringagents, flavoring agents,

pr esdfivat i ve¥ithewebtiegdrosnd ttxynthebrryyiings agamilly aelicved rhatnbdavienshadogereof . |1 n

an enbodi nent o[s sucﬁ |n enti o Ihplaﬁe%r cess fort H{eQ&”' n poghda\rbrra euti cal

antioxidan hose exe ove TOLEC 1
conposi tion conpri Ses” pr ovi dingan act1ve’ tIgrar naceu I'ngr edi ente (API)

t hat corrphiansebesanmmmdmd onﬂlzﬂﬂas ramidl athdamfom tmngh&ﬁdi’mleprefemhhlw actapd abl e

It d | f tabol.ite th | ABT- 263
oo L Pl il B o ReBLIF BT PRAUOTE o B assBumE SRR & A enct

one basi fpydta@iorgahe dﬁing‘(bm@SurﬁiOdieLHiihbhﬁrﬁit banabEpretedt m D&Q)sqaaurdl iagloéntsi ze not
greater t han ab mmto provide a mlled dﬂﬂﬁjgﬁ fubstanc and susgendi ng

3
the Pl | &¢f & ?%Hbét%ﬁ]é%r?t ion (g o {TE® SRR At #heuaildOof MafoMeast one

surf act al&h}boMﬁﬁtﬁl the fldRr Altiolof agloxRRA (B AR driyd AENRERNTE 2BAE 1L1DQo abouk @ast one
surfactant are E}eesent in the resulting suspension in anmpunts that are

ef f ect i vdOt §gBPKetboo l PHRIAPY balt i RaselesilpeWillngymesigss bap)taggyl (vdisp dhe

vet - mlllnrtgargrt%eagpr&aﬂla@fy 1U§€;<é abduPBIb kol 1ot - m | 1ing process that has
been found useful Ti's g : ressure honogenization as illustrativel
&

described in Brafhpl cclas:r o contiging rgdepdanisnyanaly siergagicgtioyidanis ddhe o
conpogi tisfs. BIGRAL, tam{su Y o R BEKREFadCRGEL Ral BRE&L N J&ﬂ%%’;ﬁén&(ﬁ the

conposi tion prepar e e above process I's a particular ment of the
i nvent i omresent invention. These antioxidants are used in aqueous solution. Sodium and potassium

salts of sulfites, bisulfites, metabisulfites and thiosulfates are useful antioxidants according to
the present embodiment; more particularly sodium and potassium metabisulfites. Such
sulfur-containing antioxidants can be effective at much lower concentrations than those

25  providing molar equivalence to the concentration of drug compound, for example at a molar
ratio to the drug compound as low as 1:20 or even lower.

To further minimize sulfoxide formation, a chelating agent such as 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 composition. Chelating

30  agents sequester metal ions that can promote oxidative degradation.

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 (meg/kg). Some excipients inherently have low peroxide

35  value, but others, for example those having unsaturated fatty acid such as oleyl moieties
and/or polyoxyethylene chains, can be sources of peroxides.

Other optional ingredients of the suspension composition include buffers, coloring
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I n one enbodi nent, the process further conprises adding at | east one

phar maceutical |l y acceptabl e di spersant or bul king agent to the suspension,
dryi ng (fwoewamapsse freeze-drying or |yophilizing, or alPCensatiowsssge
spray-drying) the suspension to provide a reconstitutable dry powder, and
optionally form ng the powder into a tablet (for exanple by nolding or
conpression) or filling the powder into a capsule, to prepare a unit dosage
form sin agaf_a'g,tﬂmﬁﬂg) abd¥®, Fr@bivhii ek NGwRenel] R&n&ffyi@og%eﬂm Blacasonabes it is
found that in presenceé of sodi um bicarbonate wet-nmilling to smaller

particl e®redds, for exanple to a D90 particle size not greater than about
700 nm is posgsi,bl { 1 i car j b t | hown in
Exanpl e 2 her ?ﬁﬁeﬁ%@%@?% ?ﬁgh@ﬁgh’p?o%g{éég% ﬁ%r E?}P glﬁrrieg?gr%@hh%%b%cgfti cle
si ze can caopodieonreadpoed Phelidng abavive phay@acayieal Teecdivat (ARI) hahepomaisésod used

in the pr t 1;SQN_ W -mlling,
that it rcgglﬁ(?:%lg %%ﬁ@ﬂ? g’ao?)fa @ﬁgﬁg@%@gﬁ%ﬁ@%%&g%fl 13(1 ésa\z{awn%fqtﬁéarég%]f/} reduces
ri sk 10f tieeabohide takrednioosianipdnABT-26Ber APlystalline saletheneblio devmiiting the ddé$si ng
tenper at ureeserilc%o thggsp(gl %Céil if; fior SHe CL% \sl(\édtuhi giﬁaggu&: oehg ale)l 1L(l:}e SSZeql%lgr ees of
a target B enper at'ur@" of a%gul%g B 16" About 3 06E R & £ an e acH éVed by
convent i @nraler teanboutSuah tagrobife b wniieddrup kebstancanahdtuspendiryrtbe gfilled dneat
exchanger inmmersedin a chilled ter .bath. The conposition c b r epar ed
For et - IR ot TS et TE s Rt #2P| B hpn SRR bbar B BaeBl B gher
concent r @hé 6ikifgHd adedtwhe thet 0 l@std@s st im0 BRghéseatih i @fdledy sepenbibh id ng. The
at least one surfactant and, if desired, optional additional Ingredients,
can ad‘H’QHntﬁﬁ’Fbﬁ‘r@eg‘?m&? fogrthfep 3%?"] Rafle SXedBSSi ti on of the invention is
typically "or ahl Yuiti®ld Y&l prodessean HaARAL el phRiculf bt AU hiStdsatiaon;
however, such a conposition can be useful for delivery of the drug to a
subj ect ihAs PreadoundardBlis Bighwrgsape horapgsaizaiony mlustrativelt desibes! HeFxeninky

w t hout ljigxidsati on parenteral, sublingual, buccal, intranasal, pul nonary,
topical, transdermal, intradernmal, ocular, otic, rectal, vaginal,

i ntragastric, Thatoresertaimvention] int poasNapigedi &1 campositivnp srenarddc DY #my rsngees. | n

par tigul . SRRPALIRN HSwine &%Hﬂﬁ?&siitld'n%}ef?a??cﬁg?%@ch]cv‘éra%rﬁ?ée@é" i34 aﬂ{culali
parenteral admnistration. The terns “oral adm nistration” an oral ly
adm ni st embddimgaydithe inesgen.t o
In one embodiment, the process further comprises adding at least one
pharmaceutically acceptable dispersant or bulking agent to the suspension, drying (for
example freeze-drying or lyophilizing, or alternatively spray-drying) the suspension to
25  provide a reconstitutable dry powder, and optionally forming the powder into a tablet (for
example by molding or compression) or filling the powder into a capsule, to prepare a unit
dosage form.
In addition to the stabilizing benefits of sodium bicarbonate, it is found that in
presence of sodium bicarbonate wet-milling to smaller particle sizes, for example to a Dqgg
30  particle size not greater than about 700 nm, is possible. Without sodium bicarbonate, as
illustratively shown in Example 2 hereinbelow, using the same processing parameters, Dgg
particle size can not be reduced below about 1,000 nm. The wet-milling method used in the
present process has the advantage, by comparison with dry-milling, that it reduces exposure
of the API to high temperature and thereby reduces risk of thermal decomposition of the APL
35 In one embodiment, processing temperature is controlled, for example within about 1 to
about 5 degrees of a target temperature of about 5°C to about 30°C. This can be achieved by

conventional means, such as by running the formulation through a heat exchanger immersed
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adm nistration to a subject r os (p.o.), that is, admnistration wherein
the conposition is immediately swal |l owed, for exanple with the aid of a
sui t abl e wol2omei4ef99wat er or ot her potable Iiquid. "O al patriseeisisssté on” i s
di stingui shed herein fromintraoral adm nistration, e.g., sublingual or
buccal adm nistration or topical admnistration to intraoral tissues such
as periodontal tissues, that does not involve imrediate swallow ng of the
conposi tii®Rchi 15d@ﬁ&Mﬂpxpect edly been found that a nanoparticul ate ABT-263
bi s-HC\ suspension of the invention provides enhanced bi oabsorption by
conpari son wi fh¢ gonositamF @mrmareérforowett%m@raa@s fu@l gonceyragign. 9f {{6An Ph a

carrier ¢Q f%ﬁfeﬁtaf A fcorﬂc%}é%@g%d &11@&%1%%99% SIIL 6 Dty Iﬁﬁlhn%?’%he

publicatio mnlstere oral |oa sorption 1s found to be
conpar ablagledtohe slh’éttctaotmnél i é&lw,t@tlandl |aérild0®bmgte|d®nt8f @mrmlaédqddnqu@ OABT- 263
bi s- HQ\ rmul ation C') presently in clinical trials (see Exanple
3 belo gﬁ%‘ﬁ%ﬁ%lgg&bi oabsorption can be evidenced, for exanple, by a

phar riﬁcokl net |A060(11%K$itiqm off thé envhehinng typvelly Foraiby éeltyéraaleﬁiigh@dap@daﬁor onal an

i ncr easeddrllolll O%Iagl n; 6howev try 1?0 n?@n% uorsﬁ onbc¥1n be usetfup for d‘e%%% ofAt‘hJC(aru to
|11 ustrattve y, Dbr'oaval ab at can e expressed a ér ?aé

exanpl e ushjag ihheepahanet by ther whiteh oﬁaﬂmuﬁ@&ﬂ&l}ﬁnﬂodmgrmlthodeIhlmxmng'n of a
test conposition as a percentage of AUC for intrayenou ellvery of
AL L AR D et R AR R gt R o T
oral and oculyr, od@&&&al BigoAY ahtkadthid, tiytraeifialh @nt@s {e5vinl AR indy-aRicuBil udit®s i n
humans or in an i | e nodel eci es. For sent a dog nodel,
as i I1I5ust‘i‘aP?r9 @’i”e‘%fnﬁ%ta E?‘gﬁ‘ﬁlltém?) Hbea}dﬁg?eg §) 8‘%@ %d?%; BYFYEBl e. 1 n
vari ous |ahllnu§§uraa@ﬂ ve enbodi nents, where the drug is a crystalline salt

of ABT- 263 such as ABT-263 Ms-HCO, conpositions of the invention exhibit
oral bioavai | ABF | lefys oforakt aqraigistratignoupnd sograllye adginitlersbo Reronosedt & | east

about  25%;mikiutaBolo @g@cﬁ&:@g SOWE RP%, aalﬁm?suqﬁgl m&&ah &R RREL M st ered
as a single dose of abou 57t 0 about 10 ng/ kg to fasting or non-fasting

ani mal s. 1CBRpesht Fveoievedhipaeednteménrhe alcoiudrgbleorbenrd ol Brisr aester bed
generg! | yo0QbieWdull. SR&S] £dﬂ§3hfséfad6%* & ﬁhsmﬁg{lﬁhéaﬁﬁérélh (o] m%ﬁ) L] YarhGistiifh! N9 @

drug that 1s a conmpound Formul a a pharnmaceutically acceptable salt,
prodr ug, esalsublofeua qajl’og@haUgirmmsmtoabmthpu@l tdreinsitiongo antsaty] Besucs shelbay di ngl y,

a met hod &flo&oﬁlﬁl L& hOReL 8% uﬂ%ﬁde 1%[n' e itloin g%ﬂﬁe EQngbsfiidh) ect conpri ses

orally administer Ng a conposition as escr [
It has unexpectedly been found that a nanoparticulate ABT-263 bis-HCI suspension of

the invention provides enhanced bioabsorption by comparison with a standard solution of the

25  drug, e.g., a solution in a carrier consisting of 10% DMSO in PEG-400 as disclosed in the
"135 publication, when administered orally. Indeed bioabsorption is found to be comparable
with that obtained with a lipid solution formulation of ABT-263 bis-HCl (herein
“Formulation C”) presently in clinical trials (see Example 3 below). Enhanced bioabsorption
can be evidenced, for example, by a pharmacokinetic (PK) profile having one or more of a

30  higher Cp.x or an increased bioavailability as measured by AUC, for example AUCq o4 Or
AUCo . Illustratively, bioavailability can be expressed as a percentage, for example using
the parameter I, 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.

35 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 3 below, is

generally suitable. In various illustrative embodiments, where the drug is a crystalline salt of

26



The subject can be human or non-human (e.g., a farm zoo, work or conpani on
animal, or a laboratory aninmal used as a nodel) but in an inportant

enbodi renwotzhm/suIpect is a human patient in need of thecamsg)iohsss2zexanpl e
to treat a disease characterized by apoptotic dysfunction and/ or
overexpression of an anti-apoptotic Bcl-2 famly protein. A human subj ect
can be male or female and of any age, but is typically an adult. The

conposi t igirbs NQeakd YaAnkDi st exed doﬁlpaﬁu@}ﬁwfltthpr avksHong e§h1b1t oral
t her apeuti cal I{ag effective daily dose of the drug. The term"daily dose"

her ei n nP4nEai ’él%ﬁf)ﬂtnlea%fab‘é#tu]é%acﬁmlﬁf@ﬁts%@%ao%é}f agagpst shoyh e’ (OPT t he
ffequenCBéx&fedlﬂQ%&it%bE/aﬁ 9%0% E‘fb’de 't Q?P &ninlsferdd§ asﬂpélgggser(ﬁca%bﬁt%S g unit

dose of 150 tw ce ose Is 300 ng. Use of e term
"daily dobeut 1@nrﬂnggbefa§hn@®r§10®d@BtlmtanltI@18| nply that the specified dosage

amount I s ”ecgﬁglgéélﬂléﬁs %ﬂ{ﬂa{&éB&%ﬁd1n%1h‘aﬁlg§%h1p}§m?&‘8‘é}ﬁ§’c?{bed éé‘negalﬂgd; (L] ar

enbodi nent th sing frequency 1S once |Iy dose
and ufi t spaseiahereimathisgulsivhodilyrdeitvetiigea dagehat tslamgmpWTaltofdanula fotes a

t her apeut p caII ect i n the artl an co oun%‘ t he
subj ect (pI arlyjac Itlﬁ%l{ysaccée a%le s2 dpr%rg%/ dl%o ehgro hi tbgﬁLhte {hfseo 0,4 su ie%tease

(e.g., rm:cmarnrglyculraerthdcyméthefm\ceamefo)r dbbvelmagtsn&aa edhg tbrvesﬁjeageorapsrckém
severlty of t he. di sease, t he i Vi dﬁ?ci»ﬁ‘SUbj ect's tolerance of the

conmpound A S REES TS 2 C8WB8%WH”}S§1€%?& ®%9¥%red in nonotherapy or in

conbi nati on Wrhé seHj&t @an Moreindh @ rnodrugtn (€.g9.a fa@hhedo, Ghekok kemppesd | cs for
treat nent of cancer and other factors, Thus the dai I%lbﬁcgse c n varg within
r

wi de Rar gRRL O grlabskatons | agingal gl GUROdED N AR EPORans 6 Moyt %f"é’ e

| esser dad hhuiRsg§Rti6ANn AReAPPIRPAIAL foridRaSPBab fiteat &ididddel Mafictetitediby | be
understood that recitation herein of a "therapeuticall %éEf fective" dose

herei n dd8PPiist IYtEEESFRRIYY TEGERTFEIMRt 2 HE-PDIgipEct-hdrmpeatadal 1Yy

ef fecti veulnhn QIjett @an%ﬁ‘fglll@orsf%ﬂe dopsr aln§ ag%dmung §bRLBHan f¥Ri cal |y therapeutic
efficacy dependS on the conposition in dm ni stered repeatedly according

to a regimen ifh@/mmmgloapw@ﬁwilataémfm% H’c%ﬂ HpPnY proaidingna Gerapeutically
adm nipSt LaELRR g ; fall)tf dbs% éfttﬁe? BRLY dlﬁfeetfeﬁ{ k@l tddad hefhh %%%aﬁshﬁe ditolit

selected 1s su cl ent opr oVli benefi t I n terns treati ng t e cancer,
it shoul ddmitstdyed perf ddyciregatdles op thoviskaeray eldaderisistraiode -18f feaanple.oif dhe

unaccept %ﬁ%&t? Q&Qluﬁ{@é%% P'ﬁ‘:o% Ruicluad '&BQL@ (ﬁoqg{s%ﬁ%%mc[?*l&fth%ftg ctive

dose can ected C|an 0 ary skKi out
exper i mentlaty d@se’basies lmldeISﬂQed dotsto lioply rieat ey specifiechdbsage EHJH(IunCISUEchMﬂ}GI n,
taking i ”En?nn?s &’Qﬁc TBGS OfiSwSHE I 83 ablARCe MM AR G RRY Frequth& RWRRL CF aN
may, for §tarty a ' CAncer
25 dally (q d. ) and the dally dose and unit dose are in this embodiment the same thing.
What constitutes a therapeutically effective dose depends on the particular compound,
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 compound, whether the compound is administered in monotherapy or in
30  combination with one or more other drugs, e.g., other chemotherapeutics for treatment of
cancer, and other factors. Thus the daily dose can vary within wide margins, for example
from about 10 to about 1,000 mg. Greater or lesser daily doses can be appropriate in specific
situations. It will be understood that recitation herein of a “therapeutically effective” dose
herein does not necessarily require that the drug be therapeutically effective if only a single
35 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
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patient on a course of therapy with a relatively low daily dose and titrate
t he dose upwards over a period of days or weeks, to reduce risk of adverse
si de- ef f ewO2010/14P898t r at i vel y, suitabl e doses of ABT-263praraisgenmssské y about
25 to about 1,000 ny/day, nore typically about 50 to about 500 ng/day or
about 200 to about 400 ny/day, for exanple about 50, about 100, about 150,
about 200, about 250, about 300, about 350, about 400, about 450 or about

500 ng/ d? 0V1(ﬁ3d153n@f1t5ﬁlet|é§ﬁls 8t weflind & B@RedASABEIdl M Bk kalricRh aPprlod fipurs to
about 7 days, for exanple about 8 hours to about 3 days, or about 12 hours

to about agvelssyside-ghiechnia fan cupsecepigble neingpdrihje Ugzree.) A @hitahles thegppwisalbegi men
I's sui taféhgctlvéndos@vgmg)% 9@@&&@ By it 1c1£1€e03' ggldnﬁl )desfldlpe\gittﬁaﬁt qungpan of

time, for exanp e one one “week, . e numb unit doses
adni ni st expdingpeation hased 9p€§1ﬁﬁ @ﬁcl@aumeherﬁ@ran@maﬁmceted Wrernetaénnérlw acepunt

adri i St G4 STER, HLIPReA B wpALOUR PrAllndialng: DORANEAL U, © P

t he average dosage IRt er val hour's rtinme by 3).
If the drpa@enlt snfigomst at tdrapy Wathd: shirigtle km)gageddse) and Sugh thesdoae tppdrds  or

capsul e, ove aI Lfllli‘lgd %é’a gor \gee’ks %o (rf%ucer%s&é ffu?l\)erse s1de ?fage forms adm nistered at
one tinme 1S consi a uni’t pose of defining the average

dosage |ntervﬂhmuM%ebesmh$kﬂdmgs@mnﬂwuadSm&:gﬁﬁﬂﬂ®3ﬂxm025&xaMpMe10M)the
formof ABT-263 W- HCl amount an osa e

Lo, ompa e ey Bofi Ry abRE ST w20 i0E A DL FrelY I AT 263
i E ar anggarﬁ)ﬁlg @&QMBO,&b5utL1®0an%j@u1_t 1500 atrept DO, a&hmsgo ,GiB6utrBY0, aabGEtlHS‘E)Babibht ABT- 263
t her apy ording to suc i e e stea ate ea
concgﬁtrgﬁgdWOWC%Q E ép§ %@P&Wﬁﬁ ﬁlé&égﬁ ﬁbﬁﬁ% d the

st eady- Sthatu@ b Aeh dwsaﬁ)ﬂaxamﬂ@@d&lf Shbn8 1o HohiD d@bwlaaoutnzaeﬁk@rt@hbonpt fall
bel ow about 0.5 ng/m . It wll further be found desirable to select, within

the rangeslapy Jpinfsteassovce-dailyLridy adpyiyatiahiseimenandialler age dosage

interval effeghiygriR dBM%WuQ&vQ” E%I@ﬁ/@ufﬁeai 4 anef ide %ait&ﬁmpa%eagout 5,
for exanple not greater than about 3, at steady-state.

under st o® onheck. diviferl by daapienter b piaHeseppdminisierrd Qver thasypre of Amgr dax er
Cmac/ ng Rx £rﬁ;§)ﬂe Oéherél l r% s dg%ﬁgt)éredq red ttlﬁf%gycl ?a&% aﬁﬁl&ouﬁ? gr@ﬂéd
a Cmn o can

about 3 to about
targetedabwndﬁ&mpﬁ@semﬂ%ﬁébh@dhn@w@adﬁhsmaﬁe2¢abmésn®ﬂmcﬁnwkéﬁﬂiﬂhﬂﬁ can be

CEL b SRR 5 Ao 0 5 NGRS 08 2,

regul at ony abgen®y of dohgaiomheadmuﬁsteﬂéd)cad oad dnff)nsu gordldaral & un@tdognfor the
purpose of defining the average dosage interval.

25 Where the drug compound is ABT-263, for example in the form of ABT-263 bis-HCl,

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 peak plasma

concentration (Cy,,x) should in general not exceed about 10 pg/ml, and the steady-state trough

30  plasma concentration (Cpin) should in general not fall below about 0.5 pg/ml. It will further

be found desirable to select, within the ranges provided above, a daily dosage amount and

average dosage interval effective to provide a Cpa/Chin ratio not greater 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 Cy,/Cin ratios. Illustratively, at steady-state, an ABT-

35 263 Cpax of about 3 to about 8 ng/ml and C, of about 1 to about 5 pg/ml can be targeted by

the present method. Steady-state values of Cy,x and Cpn can be established in a human PK

study, for example conducted according to standard protocols including but not limited to
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(FDA). Admi nistration according to the present enbodi nent can be with or
without food, i. e. , in a non-fasting or fasting condition. However, as
conposi t iwooi14r8%e i nvention can show a positive food eCfrasko10i088526
generally preferred to adm nister the present conpositions to a nonfasting
patient. Conpositions of the invention are suitable for use in nonotherapy
or in conbination therapy, for exanple with other chenotherapeutics or with

i oni zisng tﬁo@@laeéelp%}e ) aO@ergtﬂa afenfl @il 208l St REPARS PRl ADYEMWaRsh | S that
it permts once-daily oral adnministration, a regimen which is convenient

for the pEPfent who is undergoing treatment with other orally administered

drugs on a Ongﬁﬁlﬂ% LYIOIHQ fHﬁ&to@Heidres@&%oﬁﬁﬂeﬁ@éaﬂ%e'\x%th‘?ﬁ%ﬁhb{ut ﬁ&PE‘P' ' Shed

by the patient erse caregiver In the patient’'s
al so a caomyaeni- éqﬁtmgmfa@lngfcorautmml&qwea@m ancdneposipany @rthfsmwwt@nmsmoma or

resi dent gl 6ak,g SRLLI DG o ORI MBLH AN REARLER, hLLUPLLALL KB Ehude

adni ni st fation of a conp present or exanpl e such
a cor‘tﬁosﬁastlog]pn@npri sing ABT-263, concomitantly with one or nore of

bor t ezom b, C%r l t?(;[nls r(]) the:is\%n? orbaré su1¥a%i Ofgp steplg %@n&iﬁér&dac aLl}lljc%mlblnatlon
dexanet hasone, oxor ubicin, eto osi de abine, Irinotecan,
paclitax elhe,rapyaﬁmwmnpig whitht atbdr rmdﬁnotmralmumst cbrnatlatmmztﬂgeradlihdi(cm, _Agparteu]arrpl e

V\nthapo t herapy suc > (cycl ophos de + doxorubicin +

A nor st PSS DB DU R LY a g ety O OSSR e PP i st i ne
+ pr ednlOI Sie) ’lsd Roﬁdﬁlent( fort el FRdent WiHdOR) u@ﬂermﬁgl?%d dﬂ(tj (wias eyémlj ¢r51l1>eg

et oposi de, pr.edni vincristine, ospham de, doxorubicin an
rituxp nal&jlm”%?t% §? bR 6Hn%FrdaﬂIPiée%“ﬁ‘%nf)f”gﬁgmf%sr“afé%ﬁﬁa% lyssepmeliseghiposi ti on

conpri si mﬁhﬁlnt%ﬁﬁme@aﬂop@y DA g e$ 1rEthe Paticit’ SREHN; MAL hieda bHBEABY Wéck Bf one or
nore therapeutic ents that include, but are not linited to, al kyl ati ng

agent s, &H}@f%@ﬂ@s 08 PRUSAIS R ¢ BYseilalonfesigaRfiabeare siiigret abol i tes, antimitotics,

antiprolifer atbl‘ﬁgﬁlatlé}pﬁlhl\ébw@hlﬁlstrﬁWeBIr ﬁcllﬁﬂé‘@@rﬁlnlsﬁﬁ'ﬂl&ﬂ 410f Som H%ﬁ RRAPt 0Si s
pronoters (for exanple, Bcl-xL, Bcl-w and -1 inhibitors activators of

a deat h mESePiBENEAY Ft@yampe BUCLS| CORIPASEen ¢qmﬂnt§1ngd¥%T 2@, T@cemilta@be\&nﬂf ic

T-celly engaosy Jn@bt bR ERMiBNChBONY AT HOpIGQN HEAASHASsphRinRkOUaERba RS PONSE
nodi f:oers cycl I n-d depend tent 1E| nase ﬁi%(%:DK)QP v A
dexamethasone docetaxel, doxorubicin, etoposide, fludarabine, irinotecan, paclitaxel,

rapamycin, rituximab, vincristine and the like, for example with a polytherapy such as CHOP

(cyclophosphamide + doxorubicin + vincristine + prednisone), RCVP (rituximab +

cyclophosphamide + vincristine + prednisone), R-CHOP (rituximab + CHOP) or

25 DA-EPOCH-R (dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide,
doxorubicin and rituximab).

A composition of the invention, for example such a composition comprising

ABT-263, can be administered in combination therapy with one or more therapeutic agents

that include, but are not limited to, alkylating agents, angiogenesis inhibitors, antibodies,

30 antimetabolites, antimitotics, antiproliferatives, antivirals, aurora kinase inhibitors, other

apoptosis promoters (for example, Bcl-xL, Bel-w and Bfl-1 inhibitors), activators of a death

receptor pathway, Ber-Abl kinase inhibitors, BiTE (bi-specific T-cell engager) antibodies,

antibody-drug conjugates, biological response modifiers, cyclin-dependent kinase (CDK)

inhibitors, cell cycle inhibitors, cyclooxygenase-2 (COX-2) inhibitors, dual variable domain

35  binding proteins (DVDs), human epidermal growth factor receptor 2 (ErbB2 or HER/2neu)

receptor inhibitors, growth factor inhibitors, heat shock protein (HSP)-90 inhibitors, histone

deacetylase (HDAC) inhibitors, hormonal therapies, immunologicals, inhibitors of apoptosis
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inhibitors, cell cycle inhibitors, cyclooxygenase-2 (COX-2) inhibitors,
dual vari abl e domai n bi nding proteins (DVDs), human epidermal growth factor
recept or WO(QEWB2899r HER/ 2neu) receptor inhibitors, grorCh/USacinosss26

i nhibitors, heat shock protein (HSP)-90 inhibitors, histone deacetyl ase
(HDAC) inhibitors, hornonal therapies, inmunologicals, inhibitors of

apopt osi sproteins (1APs), intercalating antibiotics, kinase inhibitors,
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(PLK) i niprdséinsor monpmilﬁioiambshﬂawt@ykudmge (NESA;Q}) i rphlybADBr s(adq@r)mfeasorre
i nhi bi tor Y, r S nase
i bi ¢ or bR R AR B BT ARE 18" AL Rl

ri borlicl damsadilds nﬂslleIWhQSphmpommrfeklaw (PY3IKD) lmmlum puimaqazlmt mhlblltpgase
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nucleotides. The modifications do not abolish cellular activity, but rather impart increased
25  stability and/or increased cellular potency. Examples of chemical modifications include
phosphorothioate  groups, 2'-deoxynucleotide, 2'-OCHj3-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
30 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 or ABT-737 in various tumor cell lines (Tse et al.

35  (2008) Cancer Res. 68:3421-3428 and references therein).
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
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receptor (P
endothelial-specific receptor tyrosine kinase (Tie-2) inhibitors, insulin growth factor-2

receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix
25  metalloproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor receptor (PDGFR)
inhibitors, thrombospondin analogs, vascular endothelial growth factor receptor tyrosine
kinase (VEGFR) inhibitors and the like.
Antimetabolites include Alimta™ (pemetrexed disodium, LY231514, MTA),
5-azacitidine, Xeloda™ (capecitabine), carmofur, Leustat™ (cladribine), clofarabine,
30 cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine, deferoxamine,
doxifluridine, eflornithine, EICAR (5-ethynyl-1-B-D-ribofuranosylimidazole-4-
carboxamide), enocitabine, ethenylcytidine, fludarabine, 5-fluorouracil (5-FU) alone or in
combination with leucovorin, Gemzar™ (gemcitabine), hydroxyurea, Alkeran™ (melphalan),
mercaptopurine, 6-mercaptopurine riboside, methotrexate, mycophenolic acid, nelarabine,
35 nolatrexed, ocfosfate, pelitrexol, pentostatin, raltitrexed, ribavirin, S-1, triapine, trimetrexate,
TS-1, tiazofurin, tegafur, vidarabine, UFT and the like.

Antivirals include ritonavir, hydroxychloroquine and the like.

31



i nhi bitors, thronbospondi n anal ogs, vascul ar endothelial growth factor
receptor tyrosine kinase (VEGFR) inhibitors and the |like. Antinetabolites
i ncl ude Avormbw4¢genet rexed di sodi um LY231514, MIA), S5Pazamskaioassses

Xel oda" (capecitabine), carnofur, Leustat” (cladribine), clofarabine,
cytarabi ne, cytarabine ocfosfate, cytosine arabinoside, decitabine,

def eroxam ne, doxifluridine, eflornithine, ElICAR (5-ethynyl-I-

b- D- risbof ur an@asid Wind@zahisndts iR RRMBHAL)AZIRIOS WA B34, ’BDERY Lk di ne,
fludarabine, 5-fluorouracil (5-FU) alone or in conbination with | eucovorin,

Genzar" (Agaq%liﬁpésmaﬁfeynblbﬁyﬁf B%re Bewecifif kimpsgnmhibliers gratagioya kingse datpbitisur i ne,

6- mer capt, @leeq?g ri bosi de, methotrexate, mycophenolic acid, nelarabine,

nol at rexe osfate, pelitrexol, pentostatin, raltitrexed, ribavirin,

S-1, triapineBCk2ﬁm@bm@xénémﬂHW¥SOﬂﬂﬁ&wmdﬂﬁf2@3mﬂ@g@ﬁmKBOQEuHm&HﬂﬁémlUFT and

ke aur i SIS EREE0L" [ RRK P ENABL R SRR bce . g0,
aur orl@ A-(@p@_@ldrpbhlkemelﬂ 9, H?ItiﬁﬁsABEGBﬁr(aXB%@auotlan) dnrlntaaslé(el nhi bi tors,
pan-aurora ki f§ Ilgrrpe{sglm rlt%rsancciu# h(%satlnlﬁ %31\% h54?82f5 @1&% }Ir%l.i.m b ”r?d bitors

ot her than ABT- or corrpoun S0 ere| i Act
((-)gossydike, Genasense" Bcl-2-targeting antisense oli gonucl eoti de (G3139

or oblimersen Pl-.194, |PBl-56 -07 | a t he

li ke. Bcr- Abl bi!?'im IBNIRRT RIS ?‘ZPrAﬂé é%%ﬁ&b%@%ﬁ@%zg\fﬁ%@evec"
(i matini lI])aV@”yﬁd@th}H(] k&awmo’qosnsm bP1b@33399 I AU E9#SOD: 543 &1ib BMY-C-1624 05

BMVS- 387032, 2584 @%%de&dol GPC- 286199, MCS-5A, PD0332991,

PHA- 61§056?9r05‘§)é(ft}n€ %04(7 Dol R-roscovitine), ZK-304709 and the |ike.

COX- 2 i nhi bi t oOX-2 MeHities ABILAO ART-Y3¢ QxR H(A Qét@m(ﬁmyi BxitraBexfal@coxib),
(val decoxi b BMS- 347070, Cel ebrex” (cel ec b), COX- 189 él um racoxi b),

CT-3, De )§§707@deq;ed€kg%%) (cejeFEx%)ZZ OX- 189 (1um1racox1b) Deramaxx™

4- et hy! - b | : | l 663
¢ty ey cyrshy | PRIV b setpan gy) “‘mﬂ‘ﬁ@é"feﬁw Rl s
2474, T- ME-66%(eigsicoxt) oNSHRi Bafe%ﬁd) RfeS 106k SCEEER. iShh3 i1t SVI-3HE! Sde

ABX- @@F 28 - GG K ITUAREL RS AP e 1iREGE- vacci ne,

EGFR inhibitors include ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine,
EMD-7200, Erbitux™ (cetuximab), HR3, IgA antibodies, Iressa™ (gefitinib), Tarceva™
(erlotinib or OSI-774), TP-38, EGFR fusion protein, Tykerb™ (lapatinib) and the like.

ErbB2 receptor inhibitors include CP-724714, CI-1033 (canertinib), Herceptin™

25  (trastuzumab), Tykerb™ (lapatinib), Omnitarg™ (2C4, petuzumab), TAK-165, GW-572016
(ionafamib), GW-282974, EKB-569, PI-166, dHER2 (HER2 vaccine), APC-8024 (HER2
vaccine), anti-HER/2neu bispecific antibody, B7.her2IgG3, AS HER?2 trifunctional bispecific
antibodies, mAB AR-209, mAB 2B-1 and the like.

Histone deacetylase inhibitors include depsipeptide, 1LAQ-824, MS-275, trapoxin,

30  suberoylanilide hydroxamic acid (SAHA), TSA, valproic acid and the like.

HSP-90 inhibitors include 17AAG, CNF-101, CNF-1010, CNF-2024, 17-DMAG,
geldanamycin, IPI-504, KOS-953, Mycograb™ (human recombinant antibody to HSP-90),
nab-17AAG, NCS-683664, PU24FCl, PU-3, radicicol, SNX-2112, STA-9090, VER-49009
and the like.

35 Inhibitors of apoptosis proteins include HGS-1029, GDC-0145, GDC-0152, LCL-161,
LBW-242 and the like.

Antibody-drug conjugates include anti-CD22-MC-MMAF, anti-CD22-MC-MMAE,
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JAK2 Pnhiiksrs i ncl ude CEP-701 (1esaurtinib), XL019, |NCB-018424 and the
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Non-steroidal anti-inflammatory drugs include Amigesic™ (salsalate), Dolobid™
20  (diflunisal), Motrin™ (ibuprofen), Orudis™ (ketoprofen), Relafen™ (nabumetone),
Feldene™ (piroxicam), ibuprofen cream, Aleve™ and Naprosyn™ (naproxen), Voltaren™
(diclofenac), Indocin™ (indomethacin), Clinoril™ (sulindac), Tolectin™ (tolmetin),
Lodine™ (etodolac), Toradol™ (ketorolac), Daypro™ (oxaprozin) and the like.
PDGFR inhibitors include CP-673451, CP-868596 and the like.
25 Platinum chemotherapeutics include cisplatin, Eloxatin™ (oxaliplatin), eptaplatin,
lobaplatin, nedaplatin, Paraplatin™ (carboplatin), picoplatin, satraplatin and the like.
Polo-like kinase inhibitors include BI-2536 and the like.
Phosphoinositide-3 kinase inhibitors include wortmannin, 1.Y-294002, X1.-147, CAL-
120, ONC-21, AEZS-127, ETP-45658, PX-866, GDC-0941, BG1226, BEZ235, X1.765 and
30  the like.
Thrombospondin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like.
VEGFR inhibitors include Avastin™ (bevacizumab), ABT-869, AEE-788,
Angiozyme™ (a ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticals (Boulder,
CO) and Chiron (Fmeryville, CA)), axitinib (AG-13736), AZD-2171, CP-547632, IM-862,
35  Macugen™ (pegaptanib), Nexavar™ (sorafenib, BAY43-9006), pazopanib (GW-786034),
vatalanib (PTK-787 or 7ZK-222584), Sutent™ (sunitinib or SU-11248), VEGF trap,
Zactima™ (vandetanib or ZD-6474) and the like.
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arzoxifene, CasodexTM (blcalutamlde) Cetrotide™ (cetrorelix), degarelix, deslorelin,

Desopan™ (trilostane), dexamethasone, Drogenil™ (flutamide), Evista™ (raloxifene),
Afema™ (fadrozole), Fareston™ (toremifene), Faslodex™ (fulvestrant), Femara™ (letrozole),
formestane, glucocorticoids, Hectorol™ (doxercalciferol), Renagel™ (sevelamer carbonate),
25 lasofoxifene, leuprolide acetate, Megace™ (megestrol), Mifeprex™ (mifepristone),
Nilandron™ (nilutamide), tamoxifen including Nolvadex™ (tamoxifen citrate), Plenaxis™
(abarelix), prednisone, Propecia™ (finasteride), rilostane, Suprefact™ (buserelin), luteinizing
hormone releasing hormone (LHRH) including Trelstar™ (triptorelin), histrelin including
Vantas™ (histrelin implant), Modrastane™ (trilostane), Zoladex™ (goserelin) and the like.
30 Deltoids and retinoids include seocalcitol (EB1089 or CB1093), lexacalcitol
(KH1060), fenretinide, Panretin™ (alitretinoin), tretinoin including Atragen™ (liposomal
tretinoin), Targretin™ (bexarotene), LGD-1550 and the like.
PARP inhibitors include ABT-888, olaparib, KU-59436, AZD-2281, AG-014699,
BSI-201, BGP-15, INO-1001, ONO-2231 and the like.
35 Plant alkaloids include vincristine, vinblastine, vindesine, vinorelbine and the like.
Proteasome inhibitors include Velcade™ (bortezomib), MG132, NPI-0052, PR-171
and the like.
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i mmune- enhanci ng ‘age erons I nclude interferon a terfer on
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ther bt Sri oAb bRl ORe ARy sl AR E Y AP B BRI o0
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Canpat h" »15676 (CpG-8954), ubenimex and the like.
Pyrimidine analogs include cytarabine (cytosine arabinoside, ara C or arabinoside C),
doxifluridine, Fludara™ (fludarabine), 5-FU (5-fluorouracil), floxuridine, Gemzar™
25  (gemcitabine), Tomudex™ (raltitrexed), triacetyluridine, Troxatyl™ (troxacitabine) and the
like.
Purine analogs include Lanvis™ (thioguanine), Purinethol™ (mercaptopurine) and
the like.
Antimitotic agents include batabulin, epothilone D (KOS-862), N-(2-((4-hydroxy-
30  phenyl)amino)pyridin-3-yl)-4-methoxybenzenesulfonamide, ixabepilone (BMS-247550),
paclitaxel, Taxotere™ (docetaxel), larotaxel (PNU-100940, RPR-109881 or XRP-9881),
patupilone, vinflunine, ZK-EPO (synthetic epothilone) and the like.
Ubiquitin ligase inhibitors include MDM?2 inhibitors such as nutlins, NEDDS
inhibitors such as MILN4924, and the like.
35 Compositions of this invention can also be used as radiosensitizers that enhance the
efficacy of radiotherapy. Examples of radiotherapy include, but are not limited to, external

beam radiotherapy (XBRT), teletherapy, brachytherapy, sealed-source radiotherapy,
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bat ab;'” [ r@caél%jokflitlclr@)‘}ECE]e(llK@S(c&ﬁﬂdleuldNr)( lﬁ?(tz(rﬂmhéﬁf:lﬁﬁmggeéy&fﬂem ((hlstamlne y.
am no) pyri din-3 Qxy, enesul f ona I xabepj | one, (B 247550
pacl |1t5axélllhydff’ﬁwB’%/%%)e'CG("&Bée}{ égg% adjuyprjragyes %Wﬁ(ﬂ?@ﬁlﬁmaRﬁﬂmlﬁggh or
XRP- 9881 )yacdpidh, URIDP8toxwh ™ (’cj»ﬁlkbﬁﬂ@sphﬁfrdE)PpAﬁﬁMﬂ}tcﬂfm|(&‘0x@ﬁ@lchi) Lamgpviand t he
like. Ubiquitin ligase inhibitors include VMDM2 inhibitors such as nutlins,

NEDDS i nKYBFisHPE uipdnaongh Neobietasaiy AHe CYNREY CHPRBEINE) dRABERBMIKITS

inventi OrﬂcaQﬁﬂl@e{n%Qrahﬁoé&%@ﬂj d@rﬁalﬁ@gﬂ (ﬁﬁlﬁﬁ&lattb%ﬁ‘ rssell BALa ARNAR fﬁﬁkérh@ h@Mﬂ cacy of
radi ot herapy. Exanples of radiotherapy include, but are not limted to,

ext er nal cpdgimal a@w@e FetoRp JaceiBRIY. dagtaiogryhidy QW“CW%W‘M&P&WHG lotion),
seal efl- SQY.§ifclid i AhORLERYAURS &8l e HMKAN)C &iid-BELRAbRGS, 2% R/ (BGdchke:

mesylate), eniluracil (ethynyluracil), squalamine including Evizon™ (squalamine lactate),
enzastaurin, EPO-906 (epothilone B), Gardasil™ (quadrivalent human papilloma virus
(Types 6, 11, 16, 18) recombinant vaccine), Gastrimmune™, Genasense™ (oblimersen),
GMK (ganglioside conjugate vaccine), GVAX™ (prostate cancer vaccine), halofuginone,
25  histerelin, hydroxycarbamide, ibandronic acid, IGN-101, IL-13-PE38, IL-13-PE38QQR
(cintredekin besudotox), IL.-13-pseudomonas exotoxin, interferon-o, interferon-y, Junovan™
and Mepact™ (mifamurtide), lonafarnib, 5,10-methylenetetrahydrofolate, miltefosine
(hexadecyl-phosphocholine), Neovastat™ (AE-941), Neutrexin™ (trimetrexate glucuronate),
Nipent™ (pentostatin), Onconase™ (ranpirnase, a ribonuclease enzyme), Oncophage™
30  (vitespen, melanoma vaccine treatment), OncoVAX™ (IL-2 vaccine), Orathecin™ (rubitecan),
Osidem™ (antibody-based cell drug), Ovarex™ MAb (murine monoclonal antibody),
paclitaxel albumin-stabilized nanoparticle, paclitaxel, Pandimex™ (aglycone saponins from
ginseng comprising 20(S)-protopanaxadiol (aPPD) and 20(S)-protopanaxatriol (aPPT)),
panitumumab, Panvac™-VF (investigational cancer vaccine), pegaspargase, peginterferon
35  alfa (PEG interferon A), phenoxodiol, procarbazine, rebimastat, Removab™ (catumaxomab),
Revlimid™ (lenalidomide), RSR13 (efaproxiral), Somatuline™ LA (lanreotide), Soriatane™

(acitretin), staurosporine (Streptomyces staurospores), talabostat (PT100), Targretin™
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it
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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

25 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
Ilymphocytic leukemia, acute lymphocytic leukemia, esophageal cancer, cancer of the small

30 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

35  lymphoma, lymphoblastic leukemia, follicular lymphoma, lymphoid malignancies of T-cell
or B-cell origin, melanoma, multiple myeloma, oral cancer, non-small-cell lung cancer,

prostate cancer, small-cell lung cancer, cancer of the kidney and/or ureter, renal cell
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anot her ?dl ment, a conposition of the invention, for Cgﬁgpl e such a
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ef fecti veramakhed OnAllsulingglcaiddr feplet baegof to treat a di sease of
abnormal cell growth and/or dysre%p ated apoptosis. Exanpl es of such
di seases i ncl ddePrdiBgo #pp of Shese iembodignepis, theamommesitiorstn Re RABIREere Ader

cancer, 91%%&1@@1%& 6r me&smau@%kthaawﬁ%ne daeeiddfonhinBeriRabe YenRECK,
cutaneous or intraocul ar nel anonua, ovarlan cancer, br east Cancer uterine

cancer, carci Heneagple; iacthg If_@fdif%ﬁng %&hel@ﬁlﬁcblﬁdﬂ?ﬁc@ﬁeft PRACESHOPABEST] Lim
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bone cancer on cancer, recta .cancer cancer e anal regil on,
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esophagea cancer cancer
cancer, colon cancer, rectal cancer, cancer of the anal region, stomach cancer, gastrointestinal

(gastric, colorectal and/or duodenal) cancer, chronic lymphocytic leukemia, acute
25  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
30  acute leukemia, chronic myeloid leukemia, lymphocytic lymphoma, lymphoblastic leukemia,
follicular lymphoma, lymphoid malignancies of T-cell or B-cell origin, melanoma, multiple
myeloma, oral cancer, non-small-cell lung cancer, prostate cancer, small-cell lung cancer,
cancer of the kidney and/or ureter, renal cell carcinoma, carcinoma of the renal pelvis,
neoplasms of the central nervous system, primary central nervous system lymphoma, non-
35 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 in a subject comprises
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cancer, and the outcome sought (e.g., stabilization, reduction in tumor growth, tumor

25  shrinkage, reduced risk of metastasis, etc.). It is strongly preferred that, while the plasma

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.

For treatment of cancer in general and of a lymphoid malignancy such as non-

Hodgkin’s lymphoma in particular, the plasma concentration of ABT-263 should in most cases

30  be maintained in a range of about 0.5 to about 10 pg/ml. Thus, during a course of ABT-263

therapy, the steady-state Cpax should in general not exceed about 10 pg/ml, and the steady-

state Cpip should in general not fall below about 0.5 pg/ml. It will further be found desirable

to select, within the ranges provided above, a daily dosage amount and average dosage

interval effective to provide a Cx/Ciin ratio not greater than about 5, for example not greater

35  than about 3, at steady-state. It will be understood that longer dosage intervals will tend to

result in greater Cp./Chnin ratios. Ilustratively, at steady-state, an ABT-263 Cp,x of about 3

to about 8 pg/ml and Cy,i, of about 1 to about 5 pg/ml can be targeted by the present method.
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endocrine system cancer of the thyroid gland, cancer of the parathyroid

gl and, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the
uret hra, weanomri4o99t he peni s, testicul ar cancer, hepat oeelriusb@w/ossepat i c
and/or biliary duct) cancer, primary or secondary central nervous system
tumor, primary or secondary brain tunor, Hodgkin's disease, chronic or
acute | eukem a, chronic nyeloid | eukem a, |ynphocytic |ynphoma,

| ynphabl ast i ¢ Al giikedsgae irﬁédnt eHtatvely rmhﬁwa,a hﬁéf%@&ie@llﬁ@ff&&%ﬂ%ﬁ%ﬁf

T-cell or B-cell origin, nmelanoma, nultiple nyel oma, oral cancer,

non- smal IPlasai [leveliisgacearsingr to the present empediment, abowh 5 i ahout Fothmecdndest cancer
of the kidney Aok IBLEE unbEiial oGkl bo&n%réﬁbﬁkoim’mgaﬁﬁkt%”& Ofhe iy 1 enal

peI Vi S, neop asns O entr nervous system cen ner vous
syst em | yinplsosmountann beideigiantpl 4bprHb rﬁthoutslﬁl)mi’louhkﬁos AbanBe, ol o o

gl ioma, T&L&E%bé‘r }éo&‘%%‘%ﬁ&rt 43500596 bi fidle pANEET . 9al | bl adder “cancer,
cancer of t een ol angi ocar ci noma, fibr sarcorra, neur obl ast ong,
retindbl ast orrAn@Nelage:@menatter\@heifdmvee@fmalmala asth@]amticedl@mﬁﬁeﬂg@sﬁeiﬁﬁ%ﬂ stering
Lo e SUBLERIISIERGHHE EAbL Y Sl SRR FBUBLSnel: (ahR JoRTBAS LN o
one or nEAes a%me:btem&laghadoswgennuemhsramut SHORs tor ab:ouod m@ls,, orrahqnarmdmmrs tdR- CHOP,

RCVP, DA- R or artl cul ar. odi.nents, a conposition of
Ther 1 ety daf X B2 000 Pran B Rioh S8l is BEROH AR asT S0 s
admi ni st ered For @e tpﬁ@érﬁ[éﬁibbdhﬁﬁhtl )ABEIfo@Clt iMBrarely et i@ (Bdph@@hcehicaneed

thereof in conblnatlo th ra oposi de, lnCI’IS

ri t uxXPralsomp Bltﬁ: @fe-léﬂg %L ryst f’neb%lij’T é?g?ﬁltb ‘g ABT-

t her apeUt2'6§@(l)ﬂlb/osﬁﬂcofl@ﬁh'e\pﬁésmweﬁuonf & delih@Bh R Mhl1yOfbo e, kyimh@kd mal i gnancy
such as B—ceII | ynphoma or non-Hodgki n's | ynphorma. The present invention

al so provi des A8 ihehefganhodimenis; #ARiHipniacalipg sthe BigrRnGFMROdHIAH 52 Bhcer

patient g thharaReut ideadl e, ﬁf frﬁ)ﬁtfhs\(ﬁg Rt SR SMERAL Netsi RRerRfy ABERER, and/ or
one or nore netabolites thereof conpri sing adm ni stering to the subject a

nanopar t 2Bt e jypepisioBpoti ens t‘é@ﬁ‘mfaé‘é@ MBM263 or a pharmaceutically
acceptabl e salt, prodrug, salt of a prodrug or netabolite thereof, nore
parti2ful arly a crystalline salt of EXSYIPPES. for exanpl e ABT-263 bis-UQ, in

a dosage anouij, ﬂ)fllo@zg‘)glé&arﬁlqlest e %ﬁa’i‘;‘ 111519[9&1@9 B 8o %@t:}hﬂ(n'f 8% AasRuRIN %uY}al € nt

per day, at an averag€ dosage Interval of about hours to about 7 ‘days.
way.

All ABT-263 amounts, including concentrations and doses, given in the examples are
expressed as free base equivalent doses unless expressly stated otherwise. Where ABT-263
25 is used as bis-HCI salt, 1.076 mg ABT-263 bis-HCI provides 1 mg ABT-263 free base

equivalent.

Example 1: Preparation of an illustrative nanoparticulate suspension

ABT-263 nanoparticulate suspension formulations were prepared by high-pressure
homogenization as described below. The formulations had the following compositions (all

30  percentages expressed as weight/volume) in water:

Formulation I (comparative)

ABT-263 bis-HC1 5% ( 4.65% free base equivalent)

poloxamer 188 3%
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What constitutes a therapeutically effective plasma concentrati on depends
inter alia on the particular cancer present in the patient, the stage,
severity woaonggressi veness of the cancer, and the out cece/tsoughssste. g. ,
stabilization, reduction in tunmor growth, tumor shrinkage, reduced risk of
netastasis, etc.). It is strongly preferred that, while the plasm
concentration is sufficient to provide benefit in terns of treating the

cancer, it shQuudhibRll ARsEiivE bELEMvehiRnpr OVOke an adverse side-effect to an
unacceptabl e or Tntolerable degree. For treatnent of cancer in general and

of a Iynphoi d neMtgRghly¥idch asd>fén-65Hokdgdiare Guiviiephiona in particul ar, the
pl asma concentrgjgloggmgf gRBT-263 should in nost cases be nmaintained in a
range of about 51to out 10 rrg/m Thus, during a course of ABT-263

t herapy, the st &&dif-(&tate Crax s#d%l d i n general not exceed about 10 ng/m,
and the steadystate Cpun should in general not fall bel ow about 0.5 ng/m .
It will furt héxudses fJuiihs deesd prapired eantasing de, indigated amaune of prigresepl &/i ded
a0V g2 Pk AR ATRI. A0 BN SLARRARSAOR0A TP BboRES SRbiE ! O
provi rati o not greater an about or exa " greater
t han aboﬂryﬁalhm ABtTesdyistat e aﬂ amwﬂtlsuﬁ191euhd>eprstfld@d Yhateighongene dgsage

interval s w sul %Hsmto r%sulrt eaatgOu Cgl‘i{onu 0, I RL RS m mlnorlngstnr atively,
at steady- %?la{t PeEn nBT: él?fsérra dbou SD(?U% %n g n of
about 1 t(Braamedﬂluﬁsqm@/ hnteay) (G1B. t’lﬁmg@hhﬂg hiysptiien maeslmntaddm foabke sngdd | y
dosage anount. ef

maj,n a thera i C ffective ABT-263

e T aBEorst! S M Emg A ThEl Dy Sl il ThsEte oo 500

rrg. 113 rm&tsm@asxeA) ancsptdceéa&ceadm h30 posagroanaieit 81.5 Mlhnoubr 20{duts0 @hout 400
. Illustratively, the dail e amount can be for exanppl e about 50,

about 106am386‘“d?1’ei%‘6€ “ﬁ‘Bé‘tﬂm%’ g)%gla&ut 35plemppgLee %‘{)%9 = gﬁgg{) 8He Bhout

400, aboufispébidn @iro@ddQiHea2Rbhad -r1ﬁﬁleﬁe\l@fnag\$at§m§1&%nhé&eﬁrt(\{@-khlﬁérf ective to

maintain a therapeutically effective ABT-263 plasma | evel is, according to

the present enBodiSREHONS shabiaingd ngatlﬂlséb%ﬁtﬂwﬁaygbmtw Poertideasss a

sui t abl e Quaras& Olﬁl%ﬁeﬁﬁtélﬁhﬁéﬂ/ %!rephﬁu@ip%& a@teﬁ@ﬂéfa%etf%r ahoyys 3 dRy'Sser about
12 hours to about ays.” A once-daily (g.d.) adm nistration reginmen is

of t eR?Osuilxample 2). F@Pm@lﬂféloﬁrlé@@ﬁtsu@wﬁ@fﬂ fongmeral ppmmaeBingdc (HK)psudyanidges y

present iQ.the,pRas maceutical conposition in the formof ABT-263 bis-Ud or
ot her crystal 't he ABT-263 salt. Any ABT- 263 conposition of the present

i nventi OrE’xaﬁﬁle@e]fEff&@gf {0l lgleérbanaﬂa%vlﬁmcmet%@abﬂﬁ@gf naﬁ@suk&nﬂ%&er

enbodi nents, adm ni strati on accordi ng to the present enbodi nent can be
Formulations I and II were compared as to their particle size distribution (Dgy and

Dsg). Particle size measurement was performed immediately upon preparation of the
25  suspensions (t = 0) and after storage for 14 days at 5°C. In addition particle size was
measured at t = 0 for suspensions following dilution of 1 ml of each suspension in 20 ml

0.9% sodium chloride (NaCl) solution. Data are given in Table 1.

Table 1. Dy and D5, particle sizes (um) of nanosuspension Formulations I and 11

Formulation I | Formulation II
(no NaHCQO5) | (8.4% NaHCO3)
D90 DSO D90 DSO
t=0 1.126 | 0.490 | 0.605 0.291
14 d at 5°C 1.214 | 0.570 | 0.621 0.295
t=0in0.9% NaCl | 1.712 | 0.886 | 0.596 | 0.295

Example 3: Pharmacokinetics of an illustrative nanosuspension

30 Single-dose pharmacokinetics of Formulation II of Example 1 were evaluated in non-

fasted beagle dogs (n = 4) after a 5 mg/kg oral dose. The formulation was administered in
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with or wwthout food, i.e., in a non-fasting or fasting condition. It is
generally preferred to adm nister the present conpositions to a non-fasting
pati ent. ESAMAIEBIIhe fol |l owi ng exanpl es are nerely il | eserrative3ssand do
not limt this disclosure in any way. Al ABT-263 anounts, including
concentrations and doses, given in the exanples are expressed as free base
equi val ent doses unl ess expressly stated otherw se. Wiere ABT-263 is used

as bi g- Ugyo s@dyts ;ilo% 6 EL AR %03 chs%IeUdFoﬁﬁlﬁfYtl(ﬂeﬁ &asms&aam%@%réd ge base

equi val ent . Preparati on an illustrative nanoparticul ate
suspensi élﬁﬁtaﬂBfle Ql@ge%%fh@ﬁfaql ﬂ@gﬁdna@ §h§¥§bﬁ%‘135¢10ﬂﬂbr 0T eANRSFFSIVORP@ORsepar ed by

hi gh- pr esgufish RARLES &@A{sf’ N63%is48SIGh NG REkiayy (Fgﬁﬁllaftf?)hrq-]' tpfe@'a{%ﬁ%rolﬁ?d the

foll owi ng conpositions ( per cent ages expressed as wel
wat er:  FaYbBiliP@t piodl(l Howdﬁlpésse)lwed@ a ABTceRB @100l HE) m&9gl (in 4. 9@5‘% fixgue bése

equi val e [ (l r % ntion)
ABT- 263 \%‘)’sﬁ&% 24 E 4 %@@%“F% aé'lsc%{délgtgrle\t}a g‘r‘#ﬁ %Eetgl‘g’ %@P’q’i‘ﬁ%@; AFos

8. 4%1Aqu®eusu$(bltwtvadmsf ABT@@rlredan@stu@m athsai@3tM@TTth|aqa¢>[&r¢taamblum of
poloxaner Pl case, of | ati sodi um

bi car bonat @ TALEE g CRFT AR corkfnt 585 TORSaBI o FROMH BERe P i on
to prOV|dhmauﬁﬂ@m3mght/volune (50 my/ m) suspension was dispersed in each
aqueous solut nifier" honobgeni Bran on U trasoni.c,

Danbury, e Wl REStiouBis PO BN o’ BRBRTOs™ SR
reservoi rpnof toaddMng ra@dl Iomspla) zer "1. 5MQL BQOL, QOOCESISQhd QMt@nﬁfahui ﬁﬂn@lﬁlstratlon
Internatl naI rocessed at 12, 000 %ﬁgrOX|nately

a
82. 5 INPay’ &FB‘F‘ RS ﬁ%ﬁ%ﬂ erFéntél&’r%l @Mé@% Ur %tesn%aﬁk’fai“ﬂ?@&? X Yhout at
a tenper atpir-ec Pk asdbblaie@isndProleiapidolgutibewdh sRemaiirn t hrough a heat

exchanger imersed in a water bath connected to a chiller.

ABT-263 and an internal standard were separated from each other and from co-
extracted contaminants on a 50 x 3 mm Keystone Betasil CN™ 5 pm column with an
acetonitrile/0.1% trifluoroacetic acid mobile phase (50:50 by volume) at a flow rate of 0.7

20  ml/min. Analysis was performed on a Sciex API3000™ biomolecular mass analyzer with a
heated nebulizer interface. ABT-263 and internal standard peak areas were determined using
Sciex MacQuan™ software. The plasma drug concentration of each sample was calculated
by least squares linear regression analysis (non-weighted) of the peak area ratio (parent/
internal standard) of the spiked plasma standards versus concentration. The plasma

25  concentration data were submitted to multi-exponential curve fitting using WinNonlin 3
(Pharsight).

The area under the plasma concentration-time curve from O to t hours (time of the last
measured plasma concentration, which here is 24 hours) after dosing (AUCp,4) was
calculated using the linear trapezoidal rule for the plasma concentration-time profiles.

30 Mean plasma concentrations over 24 hours after dosing are shown in Fig. 1.

Calculated mean PK parameters are summarized in Table 2.

Table 2. PK parameters (mean + SEM) in dogs (non-fasted unless otherwise indicated)

Cmax Tmax AUCO_24 Bioavailability
(pgmh | ) | (ugh/ml) F (%)
Formulation C (comparative) | 9.09 +1.33 163 +1.6 | 545+6.3 22426
Formulation II, oral gavage |[7.78 £0.35]123+03| 452+2.6 199 +1.2
Formulation I, in capsule 7524246 13.0+04(483+124 21.3+5.5

Formulation IT, oral gavage | 5 564 46 | 33203 | 35.6+06 | 157402
(fasted dogs)
0




The suspensions so obtained (Fornulations | and I1) were subjected to
particle size neasurenent imedi ately upon preparation and after storage
for 14 daye 2at0/H3®39(see Exanple 2). Fornulation Il was ®ubnisteies3sses an or al
phar macoki netic (PK) study in dogs (see Exanple 3). Exanple 2 : Effect of
sodi um bi carbonate on particle size stability of nanosuspensions
Formulations | and Il were conpared as to their particle size distribution
(D90 and v/A) 18 (Rakirg &: Si ze neasurenent was perfornmed i medi ately upon
preparation of the suspensions (t = 0) and after storage for 14 days at

S0C. I'n addi fi lﬁ’lﬁld%ﬁﬁﬁa‘é!nﬁlc@' c%ﬁlp%§oﬂ7&)%§iﬂrsi%g aﬁ’-ﬁqﬂeous IQecquﬁ h#HBPERSINAOS
following dilution of 1 of each suspension in 20 0. 9% sodi um chl ori de

(NaCl) sol ut thessin Teplid P&ﬁ’éu@ie\ﬁé’ﬁlpplﬁldﬁa‘ﬁlné afDoo PRiBFle sipe np}%eaa?rdh@ oplat ticl e
sizes (MM o mn@ﬂgéﬂ%ﬂﬁgﬁbgaul96ﬂﬁh§&hqns | and Il Exanple 3 :

Phar macoki netics of an illustrative nanosuspensi on Singl e-dose
pharnacoklnetlcs of Fornul ation 11 2XExanpl e 1 were eval uated in nonfasted
beagl e dogs (n = 4) after a 5 ng/kggygal dos -e formul ati on was

adm ni stered i ntwo ways: by oral g.‘ao a capsule Forrmul ation |
was al so admi ni stered to histam ng etr at asted dogs (n = 4), by oral
gavage only. For conparati DOSES qutlon formul ati on of ABT-263
bis-HCQ\ in a lipid medium (F rqﬁ%@tlon C repared from ABT-263 Ws- HC
powder dissolved to a conc tion of 25nmg/ M in a 90: 10 m xture of
Phosal 53 MCT" and et hanol) adm ni stered to non-fasted dogs.

Forrmul ati on C has been used To evaluate ABT-263 in clinical studies. Phosal
53 MCT" is a proprietary bl suppl i ed by Phospholipid GrbH and contai ns
53% phosphati dyl chol i ne anﬂi zFonedlunlchaln triglycerides. Serial
heparini zed bl ood sanples obtained froma jugular vein of each ani nal
prior to dosing and 0.25, O. ﬁq 1, 1.5, 2, 3, 4, 6y 9, 12, 15 and 24 hours
after adninistration Pl asnma was separated by centrlfugatlon (2,000 rpm for
10 mi nut es awh@pproxi mately 4°C) and ABT-263 was i sol ated using protein
precipitatiops Chﬁ &:Lgﬂﬁﬁkile ABT- 263 and an internal standard were
separ at ed from er ’and from coextracted contam nants on a 50 x 3 mMm
Keyst one Bet63|D(Gth@amﬂumohmpmﬂu}4hlaﬁ(amamamﬂﬁmqWebﬁmn%bﬂr+N«Hhhoacet|c

acid robile phaS—?\I(&?I%(éﬁ(&)z\{,o)—azgﬁlyc?o[23 1f]hep¥vnr lor 9—oxa—5—azablcyclo[2.2.1]

hept-5-yl; and R%is

where
X’ is ~CHy—, ~C(CHs),— or -CHCHy—;
X® and X’ are both —H or both methyl; and
x3is fluoro, chloro, bromo or i0do;
or
2) X* is azepan-1-yl, morpholin-4-yl, pyrrolidin-1-yl, —N(CH3)(CH(CHs),) or
7-azabicyclo[2.2.1]heptan-7-yl; and R%is
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m/mn. Analysis was perfornmed on a Sciex API3000" bionol ecul ar nass

anal yzer with a heated nebulizer interface. ABT-263 and internal standard
peak areasoweroei4d®der m ned usi ng Sci ex MacQuan" sof t war @CT/ise01ploasspe@ dr ug
concentration of each sanple was cal cul ated by | east squares |inear
regression anal ysis (non-wei ghted) of the peak area ratio (parent/ internal
standard) of the spiked plasnma standards versus concentration. The plasna
concentration data were submtted to gulti-exponential curve fitting using
WnNonlin 3 (Pharsight). The area und pl asma concentration-tinme curve
fromO tot hours (tinme of the |last meagureéd,pl asma concentration, which
here is 24 hours) after dosing (A ) zcal cul ated using the |inear
trapezoidal rule for the plasma co tration-tine profiles. Mean pl asna
concentrations over 24 hours afterggédosing are shown in Fig. 1. Calcul ated
mean PK paraneters are summarized in Table 2. Table 2. PK paraneters (nean
+ SEM in dogs (risr-Xast eefl Yniressatoveierwi se i ndi cated) max T AUCo- 24

BioavaiIabiI%5§)gngghéﬁﬁgly(&g$gb§%%£5g@%%%Fornulation C (conparative)

9.09 + 1.33 t 6. Forrmul ation 11, oral gavage
7.78 + 0.35 2.3 + 0.3 45.2 :t 2.6 19.9 1.2 Formulation 11, in capsule
7.52 + 2.46 3.0 + 0.4 48.3 4 12.4 21.3 + Formul ation Il, oral gavage
5.56 + 0.46 (fasted dogs) 3.3 + 0.3 356 g.6 15.7 + 0. 2WHAT IS CLAI MED
IS: 1. Aliquid pharmaceutical conpdsit] on conprising an agqueous nedi um
havi ng suspended therein a solid pari€ul ate conpound having a D90 particle
size not greater than about 3 nmm wKerein the conpound is of Formula |
where: X3 is chIq&gjfgmgl org; and (1) X4 is azepan-1-yl, norpholin-4-yl,
I,4-oxazepan-4-97,

pyrroT? W%-l-yl, -N(CH 3) 2,

or a pharmaceutically acceptable salt, prodrug, salt of a prodrug or metabolite thereof;
and wherein the aqueous medium further comprises at least one pharmaceutically
acceptable surfactant and at least one pharmaceutically acceptable basifying agent in

amounts that are effective together to inhibit particle size increase.

2. The composition of Claim 1, wherein the compound has a Dy, particle size not greater

than about 800 nm and/or a Ds particle size not greater than about 350 nm.

3. The composition of Claim 1 or Claim 2, wherein the drug compound is present in an

amount of about 20 to about 200 mg/ml.

4. The composition of any of Claims 1-3, wherein the at least one surfactant is selected
from the group consisting of benzalkonium chloride, benzethonium chloride,
cetylpyridinium chloride, dioctyl sodium sulfosuccinate, polyoxyethylene alkylphenyl
ethers, nonoxynol 9, nonoxynol 10, octoxynol 9, poloxamers, poloxamer 188,
poloxamer 237, polyoxyethylene fatty acid glycerides, polyoxyethylene fatty acid oils,
polyoxyethylene (8) caprylic/capric mono- and diglycerides, polyoxyethylene (35)
castor oil, polyoxyethylene (40) hydrogenated castor oil, polyoxyethylene alkyl ethers,
ceteth-10, laureth-4, laureth-23, oleth-2, oleth-10, oleth-20, steareth-2, steareth-10,
steareth-20, steareth-100, polyoxyethylene (20) cetostearyl ether, polyoxyethylene fatty
acid esters, polyoxyethylene (20) stearate, polyoxyethylene (40) stearate,
polyoxyethylene (100) stearate, sorbitan esters, sorbitan monolaurate, sorbitan
monooleate, sorbitan monopalmitate, sorbitan monostearate, polyoxyethylene sorbitan

esters, polysorbate 20, polysorbate 80, propylene glycol fatty acid esters, propylene
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-N(CH 3)(CH(CH3)2), 7-azabicyclo[2.2.1]heptan-7-yl or

2- oxa- 5-azabicyclo[2.2.1] hept-5-yl; and RO is where X5 is -CH 2- , -C(CHs)
2- or -CHvDGChR/14789X and X7 are both - H or both nethyl ; pamasX@o0io3sské uor o,
chloro, brono or iodo; or (2) X4 is azepan-1-yl, norpholin-4-yl,
pyrrolidin-1-yl, -N(CH 3)(CH(CH3)2) or 7-azabicyclo[2.2.1] heptan-7-yl; and
RO iswhere X , X7 and X8 are as above; or (3) X4 is norpholin-4-yl or -N(CH

3)2; and RO %l§cdﬂh§frﬁe,>§oiii%malﬁu@pﬁl\fﬁée, OlkicehicRNAIRE S¥hi-CRlelMnAsaBPLRRIe salt,
prodrug, salt of a prodrug or netabolite thereof; and wherein the aqueous

medi um f ur t helycaEdnpitiys égid agstqre aglycasle npharipsiee abyreal onayedpe.alslyeeryl
sur fact ant aﬂgmﬂgﬂ&lﬁéhI@@?Bﬂﬂ@§ﬂ§ﬁ§Hﬁhﬁﬁtkﬁﬂﬁ&%&ptable basi fying agent in
et he [

anounts that are effective tog rtoin It particle size increase. 2.

The conpgsi ”l“ﬁ’é"cd?ﬁpogti@ﬁ ot a]ny IeLifk Q—A,h’@lemglépfézaﬂ%ﬁe ﬁlrgggntp@'&)}eis&lt%l si ze
not greater than about 800 nm and/or a D50 particle size not greater than

about 350 nn# togal sifpstapbapawi ¢f dbautdfd) tChizgupl 00 og/mEl ai m 2, wherein the drug
conpound is present in an anount of about 20 to about 200 ng/m . 4. The
conposi tifon e gomppaesitiog) efi sy ok Slaimkdrai whemia e dtdeast oondaglyifeasgeant i s

selected fro .St ng of benzal koni um chl ori de, benzet honi um
chl ori de, ce%’gyﬂlg%{;?%?%&u%&gﬁngéei de, dioctyl sodi um sul fosucci nat e,

pol yoxyethyl| I‘fo‘lgkie%o%ﬂ n%’ih@l?%"é@l'&iﬂ?%,hﬁ{e%in &ggg&iﬁ(ﬂ%}caﬂmé}@ ﬁgflfé’s@f&' in 19 amQi Bféy”‘)' 9,

pol oxaners, r pol oxaner pol yoxyet ene fatty aci

gl yceri des, gouydkpabhyl2eheghdtty acid oils, polyoxyethylene (8)
caprylic/capric nono- and diglycerides, polyoxyethylene (35) castor oil,
pol yoxyetShy| &he comp)sitiopdefogenali Ethimadt-ér whérkin tholopmpgerdnisl ARE-24B kyla et her s,
ceteth-10, | n-4, eth-23, oleth-2, oleth-10, ol eth-20, steareth-2,
stearet h- 10, @rg%tg%?%ﬁt}g%%g st earet h-100, pol yoxyet hyl ene (20) cetostearyl

ether, p@'. yoﬁee&m{ﬂo@iﬁgn foﬁu]i)y of Claims 1-7, wherein the compound is ABT-263 free base,
ABT-263 bis-HCI salt or a combination thereof.

10. The composition of Claim 9, wherein the at least one surfactant comprises a poloxamer

and is present in a total surfactant amount of about 10 to about 100 mg/ml.

11. The composition of Claim 9, wherein the at least one surfactant comprises poloxamer

188 and is present in a total surfactant amount of about 15 to about 60 mg/ml.

12. The composition of any of Claims 9-11, wherein the at least one basifying agent
comprises sodium bicarbonate and is present in an amount of about 40 to about 160

mg/ml.

13. The composition of any of Claims 1-12, wherein the aqueous medium is a saline

medium.

14. The composition of any of Claims 1-13 that is adapted for parenteral or oral

administration.

15. A solid pharmaceutical composition comprising a compound of Formula I
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acid esters, polyoxyethylene (20) stearate, polyoxyethylene (40) stearate,
pol yoxyet hyl ene (100) stearate, sorbitan esters, sorbitan nonol aurate,

sor bi t an wonool@at9e, sorbitan nonopal mtate, sorbitan nMPODASRENABSS26

pol yoxyet hyl ene sorbitan esters, polysorbate 20, polysorbate 80, propylene
glycol fatty acid esters, propyleneglycol laurate, sodiumlauryl sulfate,
oleic acid, sodiumol eate, triethanolam ne ol eate, glyceryl fatty acid
esters, glyceryl nonool eate, glycerytxnonostearate, glyceryl

pal mtostearate, TPGS, tyl oxapol and “conbi nati grs thereof. 5. The
conposition of any of Clains 1- ' ai n thI east one surfactant is
present in a total surfactant am) $9°to about 100 ng/m . 6. The
conposi tion of any of C aigp JNHS, reig the at | east one basifying agent
conpri ses sodi um bi car bonatey” 7,5 TR conpdsition of Caim6, wherein the
sodi um bi carbonate is prese ichCan anountx*of about 20 to about 200 ng/n .
8. The conposition of any ains 1-7, wherein the conpound is ABT-263 or
a crystalline salt thereof.>~8 The corrposi tion of any of Cains 1-7,
wherein the conpound is ABT-263 free base, ABT-263 bis-HO salt or a

conbi nati on thereof. 10. TI'L/S conposition of Claim9, wherein the at |east
one surfactant conprises a xanmer and is present in a total surfactant
amount of about 10 to about 1p0 ng/m . 11. The conposition of Caim§9,
wherein the at | east one sur act ant conprises pol dxaner 188 and is present
in a total sypf;actant anmount of about 15 to about 60 ng/m . 12. The
conposi tion of of Clains 9-11, wherein the at | east one basifying agent
conpri ses so?il lﬁr?higr%@rfb’@ﬁala@d and is present in an anmount of about 40 to
about 160 rrg 4 on. of Lo1Wh in the
aqueous nedi um |>§]§ aégggléﬁ?rm@?héﬂn ?%1?14%&%% %@ t%ﬁﬁ%ﬁ %ayr%};/\ktgc;&i *3i s
1-13 that is adapE:XOH((Fanemt az:abllcym[wrldihepatdfﬁﬁlosEfoaaﬁcanabidﬁlo[mébl id
phar maceut i cal %%HP%%;E&P}Q%%OWH sing a conmpound of Formul a | where:

where
X’ is ~CHy—, ~C(CH3),— or -CH,CHy—;
X% and X” are both —H or both methyl; and
x%is fluoro, chloro, bromo or i0do;
or
(2) X* is azepan-1-yl, morpholin-4-yl, pyrrolidin-1-yl, —N(CH3)(CH(CHs),) or
7-azabicyclo[2.2.1]heptan-7-yl; and R® is

6 7 8
where X°, X' and X" are as above; or

(3) X*is morpholin-4-yl or -N(CHs),; and R” is
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X3 is chloro or fluoro; and (1) X4 is azepan-1-yl, norpholin-4-yl,

| , 4- oxazepan-4-yl, pyrrolidin-1-yl, -N(CH 3)2, -N(CH 3) (CH(CH3) 2),

7- azabi cywbapf/@dzgbphept an- 7-yl or 2-oxa-5-azabi cycl o[ 2. 2cTjush@ptosB2gl ; and
RO is where X5 is -CH 2- , -C(CHs) 2- or -CH 2CH2- ; X6 and X7 are both - H
or both nethyl; and X8 is fluoro, chloro, bronmo or iodo; or (2) X4 is
azepan-1-yl, norpholin-4-yl, pyrrolidin-1-yl, -N(CH 3)(CH(CH3)2) or

7-azabi cycl o[ 2. 2. 1] heptan-7-yl; and RO..s where X6, X7 and X8 are as above;
or (3) X4 is norpholin-4-yl or -N(CH 3)&.aRd RO iswhere X is as above; or
a pharmaceutically acceptable salt, prodr salt of a prodrug or
nmetabolite thereof, in particulate ” i ng a DOO particle size not
greater than about 3 mm and pharnmac i cal |y accept abl e excipients
including (a) at |east one surfactagt and at |east one basifying agent and
(b) at |east one dispersant or bul king agent; said conposition being

di spersible in arhe doasaheEdi um t o provi de a suspension wherein the

sur f aCf[ a.nt a&da ﬂlﬁ&éhﬂ?&ung ta@l'é%al't,g)r@dm% RES of g' odﬁ{g%rqlfléctfﬁ)%ﬁ{evtﬁer&&get her
to inhibit particle size increase. 16. Aprocess for preparing a

phar maceut i cal potepadsifbinomaviop rmpDos ipagjchetizenidt] gregieiathaactbovie 3pjoar reteut i ca
ingredient (APL)_in.pre f . S ceut | I abl e
basi fyi ng. agine s HiAREARRERR e dbichE BRaE, RURTPGR AR InGRAER] 3
provi de a mi biegehsidlyingagmbsidais et leanadns dispesui ngbdlhieg mgdnk;esdiddrougositidist ance
in an aqueous.ne iunmgytl1 the aid %f at Ieagt oneélpharr}%ceuticalflﬁlt

accept abl e sUTTRETAAYYC WhEr R AE G 1A “oh & BERIoP Y be“hé%ﬁ‘t‘r GHd" t he at
| east one susiddaiedsdyihg agent preemedtiound thiteare efediitve mEgesids peimdibarparttlasmaunt s
that are effective together to inhibit particle size increase; and wherein
the APl conplf$&¥ a conmpound of Fornula |

16. A process for preparing a pharmaceutical composition, comprising wet-milling an
active pharmaceutical ingredient (API) in presence of at least one pharmaceutically
acceptable basifying agent to a D particle size not greater than about 3 um to provide
a milled drug substance; and suspending the milled drug substance in an aqueous
medium with the aid of at least one pharmaceutically acceptable surfactant; wherein the
at least one basifying agent and the at least one surfactant are present in the resulting
suspension in amounts that are effective together to inhibit particle size increase; and

wherein the API comprises a compound of Formula I

?F2x3

O § /©/ °

jS

VY

@] X4
)
N
RO I

where
3.
X" 1s chloro or fluoro; and

1) X'is azepan-1-yl, morpholin-4-yl, 1,4-oxazepan-4-yl, pyrrolidin-1-yl, -N(CH3),,
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where X3 is chloro or fluoro; and (1) X4 is azepan-1-yl, norpholin-4-yl,

| , 4- oxazepan-4-yl, pyrrolidin-1-yl, -N(CG”") 2,-N(CH 3) (CH(CH3) 2),

7- azabi cywbapf/@dzgbphept an- 7-yl or 2-oxa-5-azabi cycl o[ 2. 2cTjush@ptosB2gl ; and
R° is where X5 is -CH2- , -C(CH 3)2- or -CH 2CH2- ; X6 and X7 are both - H
or both nethyl; and X is fluoro, chloro, bromo or iodo; or (2) X4 is
azepan-1-yl, norpholin-4-yl, pyrrolidin-1-yl, -N(CH 3)(CH(CH3)2) or

7-azabi cycl o[ 2. 2\kbh 165, 7-az8Rey 5209 1MBRRE -y or 2Xx@B3hzdbidcH[BS.1 fiboVe;
or (3) X4 is nnrgﬁol ?ﬁt}%{@g%r -N(%,% 3[)2; ]%ggd Ro}xi s where X ?}rs (EIS above; or
a phar maceut i calhlept'%ﬁleéf&% Pe salt, prodrug, salt of a prodrug or

met abolite thereof. 17. The process of..Cl ai m 16, wherein the API conprises
ABT- 263 bis-HC\. 18. The process of 4] or Claim17, wherein the API
is mlled to a D90 particle size not grlat Xghan about 800 nm and/or a D50
particle size not greater than abo >19. The process of any of
Clains 16-18, wherein the wet-ml| conpri'ses hi gh-pressure

honogeni zation. 20. The process ofysany of Cainms 16-19, wherein the at

| east one surfactant is added to theAPl and the at |east one basifying
agent before wetwheid | i ng. 21. The process of any of Cains 16-20, wherein
the at | east one bashfyi a conprA sodi um bi carbonate. 22. The
process of any of C?a%srr_sda%é’-_%?hf)ﬂ_r?rﬁedr}rzg%lﬁjri sing addi ng a di spersant or
bul ki ng agent to th&° susyesasbah—Hnrd bathyhalgyltdnd suspension to provide a
reconstitutabl e powder.. 23. lfse gf a conposition of any of Clains 1-15 for
treating a di sease ChirR 98y fBS}”&bb%Bmi c dysfunction and/ or
overexpression @ an anti-apoptotic Bcl-2 fam |y protein, by admnistering

a therapeutl eal g Qe P TRt 4 Y oy o MBOS 1 O (R R BRSS! or

7-azabicyclo[2.2.1]heptan-7-yl; and R%is

where X6, X" and X® are as above; or

(3) X*is morpholin-4-yl or -N(CHj3),; and R is

X8
S .
where X" is as above;

or a pharmaceutically acceptable salt, prodrug, salt of a prodrug or metabolite thereof.
17. The process of Claim 16, wherein the API comprises ABT-263 bis-HCL

18. The process of Claim 16 or Claim 17, wherein the API is milled to a Dy particle size

not greater than about 800 nm and/or a D5, particle size not greater than about 350 nm.

19.  The process of any of Claims 16—18, wherein the wet-milling comprises high-pressure

homogenization.
20. The process of any of Claims 16-19, wherein the at least one surfactant is added to the
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havi ng the disease. 24. The use of Caim 23, wherein the conposition is
adm ni stered parenterally or orally. 25. The use of Caim23 or C aim 24,
wherei n tWe 2dicgz®e i s a neopl astic disease. 26. The useCofUSD1Ri088525,
wherein the neoplastic disease is selected fromthe group consisting of
cancer, nesothelioma, bladder cancer, pancreatic cancer, skin cancer,
cancer of the head or neck, cutaneous or intraocular nel anoma, ovarian

cancer, breaapr GRNGEL et G bREHYERNGEK beoR! GéNRMEeOf the fallopian tubes,
carci noma of the endonetrium carcinonma of the céervix, carcinoma of the

vagi na, Q@TCTEQM@bﬁioﬁﬁﬁ(N@LM@s1@90§w&§&ﬁﬁkm1E@h%ﬁeﬁ@ﬁ?ﬁgae%@&ﬁ rise@ncer,
cancer of the anal region, stomach cancer, gastrointes |na% (gastric,

col orectal atdiue bigybesifal ) cancer, chronic |ynmphocytic | eukenia, acute
| ynphocytic | eukem a, esophageal cancer, cancer of the small intestine,
cancer of?2t h&hepfaeses Phanysy Slamy leadeBirthecopmpasing gddingia gisegigint ¢andiere of t he

parathyroi d gl.and 7thecsﬁ%ﬁ§im9£ndtd?fln?q{e%ﬂﬁﬁbnﬂérﬁe%rovﬁﬁracr@%stﬁfltaﬁgg)gw@énsS ue,
cancer of the urethra, cancer o he penis, testicular cancer,

hepat ocelbhul gte (8RB pSGsiEMA Oy Ul 18 ﬁus%%r&éﬂﬁgruﬁaﬁ&ﬂaﬁxw@hm§ﬁ§pndary
central nervous systemtunor, primary or secondary brain tunor, Hodgkin's

di sease, chr apwtiedyseratien padiRieprctexpiebandicanmpétappriotic Brlehiamily| pfetpiocyt i ¢
| ynphoma, 1y ic | } s i Y, e JRTP
el | gnanci ce b rearE o BESEE|Rans At G hAhul KTRE TR BNG Cebiec o,
cancer, non- kavaigdthedbdasd.ung cancer, prostate cancer, small-cell |ung

cancer, cancer of the kidney and/or ureter, renal cell carcinoma, carcinoma
of the reral Thetseio§ Clanedpl vdmnen the composgemtis lministered waregieslls oy oply.mar y
central nervous system | ynphoma, non-Hodgkin's |ynphoma, spinal axis

tunors, Bbai hheusewf Glaimwaa or plainyizd.arhercatidn disease sdyenplessictdisease. cancer, gal |

bl adder cancer, cancer of the spleen, chol angi ocarcinoma, fibrosarcom,

neur obl agbonmihe asd nbislzist dhmwherdincbeabicaplpitiondisdabre ise oflect@l7 fromhéeugreupf C ai m

25, wherein . I ti i i y i i L R8 e use of

Gaim o wnenSARCRL e (SRR bty TG, fuf I RAREY 4 i0equllle U5E

The use of Cracen@3he hvladoenerkt heanveopdrastracculdi selhsena, o veaimnonner)| yegshocyt i ¢

| eukem a or acute | &Rgg&ytic.leuk gLﬁﬁHSO The use of(%%% of Clainms 23-29,
co

wherein the SONPOLTTHOA AT ST Br L cBIEH gl ciftinota of e chonteitel
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, acute
Iymphocytic 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,
Iymphoblastic leukemia, follicular lymphoma, lymphoid malignancies of T-cell or
B-cell origin, melanoma, multiple myeloma, oral cancer, non-small-cell lung cancer,
prostate cancer, small-cell lung cancer, cancer of the kidney and/or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system,
primary central nervous system lymphoma, non-Hodgkin’s lymphoma, spinal axis

tumors, brain stem glioma, pituitary adenoma, adrenocortical cancer, gall bladder

cancer, cancer of the spleen, cholangiocarcinoma, fibrosarcoma, neuroblastoma,
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ABT- 263 free base, ABT-263 bis-HC or a conbination thereof, and wherein
the conposition is orally adm nistered in a dose of about 50 to about 500
ng ABT- 2680f20mei4b@se equi val ent per day at an average t Peatusen/ossseer val of
about 3 hours to about 7 days. 31. The use of C aim 30, wherein the
conposition is adm nistered once daily in a dose of about 200 to about 400
ng ABT-263 free base equival ent per day. 32. Use of a conposition of C aim

8 for maint ajdihdiastdmPin@Rdsbine@Rs terdrhuman cancer patient a
t herapeutically effective plasma concentration of ABT-263 and/ or one or

nor e ”Et@b0|T&ﬁ%ebh€hﬁﬁb5\Q%nﬁﬁﬁk%aimﬁﬁbﬂﬂak@%aq i b @dhah@. t he patient
in a dosage anount of about 50 to about -263 free base equi val ent

per day, 28t @R AL aten dPSAEih e @;vﬁip?ﬂoup&alagha%y 1§3n<hloydsc§gkhps @hpHéma days.
29. The use of Claim 25, wherein the neoplastic disease is chronic lymphocytic leukemia or

acute lymphocytic leukemia.

30. The use of any of Claims 23-29, wherein the composition administered comprises
ABT-263 free base, ABT-263 bis-HCl or a combination thereof, and wherein the
composition is orally 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 use of Claim 30, wherein the composition is administered once daily in a dose of

about 200 to about 400 mg ABT-263 free base equivalent per day.

32. Use of a composition of Claim 8 for maintaining in bloodstream of a human cancer
patient a therapeutically effective plasma concentration of ABT-263 and/or one or more
metabolites thereof, by administering the composition to the patient in a dosage amount
of about 50 to about 500 mg ABT-263 free base equivalent per day, at an average

dosage interval of about 3 hours to about 7 days.
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