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[0004] Anti-angiogenic agents that specifically target angiogenesis have been
developed for treating angiogenesis-associated diseases. See, e.g., U.S. Pat. No. 6,919,309,
U.S. Pat. App. Pub. No. 2006/0009412; and PCT App. Pub. Nos. WO04/027027 and
WO05/117876. In addition, agents that target established vasculatures (so called “Vascular
Targeting Agents” or VTAs) have also been developed. These agents are believed to

function by selectively destabilizing the microtubule cytoskeleton of endothelial cells,
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amount per administration) is less than about any of 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14,

or 15 mg/m® body surface. In some embodiments, there is provided a method of inhibiting
angiogenesis in an individual, comprising administering to the individual an effective
amount of a composition comprising a colchicine or thiocolchicine dimer (such as
IDN5404), wherein the amount of the colchicine or thiocolchicine dimer (such as
IDN5404) in the composition is less than about any of 0.05, 0.08, 0.1, 0.2, 0.3, 0.4, 0.5, or

0.6 mg/kg. In some embodiments, the composition is administered at least about any of



| DN5404), wherein the anmount of the col chicine or
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week, five times a week, six times a week, or daily.  In some embodiments, the

composition is administered (with or without breaks) for at least about any of 1, 2, 3, 4, 5,
6,7,8,9,10, 11, 12, or more month(s). In some embodiments, the composition is
administered via any of intravenous, intraocular, intraarterial , oral, topical, or inhalational

routes.



week, five tinmes a week, six tines a week, or daily.
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diameter of no greater than about 200 nm. In some embodiments, the particle-containing
composition is substantially free (such as free) of surfactant. In some embodiments, the
weight ratio of the protein (such as albumin) to the colchicine or thiocolchicine dimer in the
composition is about 18:1 or less, such as about 9:1 or less. In some embodiments, the
colchicine or thiocolchicine dimer is coated with the carrier protein (such as albumin). In

some embodiments, the particles in the composition have an average diameter of no greater



intraarterial , oral, topical, or inhalational routes.
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coplogedpEferamladDdi mer s descri bed herein conprise two
(sanme or different) subunits_ pf col chicine,
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of formula (11): (H[Q014] wherein Bl is a nethoxy or

a methylthio group, BZis a methoxy or a methylthio

—group, n is an integer fromO to-8,2Y is a CH2 group

[08{2] when wrherem e ?r{] eg: S’s,?lbl?mt is either a methoxy or a methylthio group, R,
is methoxy, hydroxyl, or methylenedioxy when taken together with Rs, R3 is methoxy,
hydroxyl, or methylenedioxy when taken together with R,, and X is a linking group. In
some embodiments, X contains at least one carbon atom.

[0013] In some embodiments, the colchicine or thiocolchicine dimer has is a

compound of formula (1I):
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a group of fornmula NH In sonme enbodi nents, n is any
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in an individual, comprising administering to the individual Nab-5404 (or any of Nab-5676,
Nab-5800, and Nab-5801), wherein the Nab-5404 (or any of Nab-5676, Nab-5800, and
Nab-5801) is in an amount that is effective in inhibiting angiogenesis, and wherein the
amount of Nab-5404 (or any of Nab-5676, Nab-5800, and Nab-5801) is insufficient to
induce significant cytotoxicity in the individual. In some embodiments, there is provided a

method of inhibiting angiogenesis in an individual, comprising administering to the
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comprising administering to the individual a composition comprising a carrier protein (such
as albumin) and a colchicine or thiocolchicine dimer (such as IDN5404), wherein the
composition is in an amount that is effective in treating the non-tumorous angiogenesis-
associated disease in an individual. In some embodiments, the amount of the composition
is insufficient to induce significant cytotoxicity in the individual. In some embodiments,

there is provided a method of treating a non-tumorous angiogenesis-associated disease in
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the individual a composition comprising a colchicine or thiocolchicine dimer, wherein the
composition is in an amount that is effective in treating cancer, and wherein the amount of
the colchicine or thiocolchicine dimer in the composition is less than about any of 1%, 2%,
3%, 4%, 5%, 6%, 7%, 8%, 9%, 11%, 12%, 13%, 14%, or 15% of the corresponding
maximum tolerated dose (“MTD”) of the colchicine or thiocolchicine dirher. In some

embodiments, there is provided a method of treating cancer in an individual, comprising
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is effective in treating cancer, and wherein the amount of Nab-5404 (or Nab-5676, Nab-
5800, or Nab-5801) is less than about any of 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 11%,
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treatnment with control vehicle (PBS, 2A), 0.6 ng/m
Nab- 5404 (2B), and ng/m Nab-5676 (2C). [0025] Figure
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Né[lpg)@?ﬂ;] (2Bygure 5 shows the anti-angi ogenenl cC activity
of Nab 5404 and Nab-5676 as eval uated
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ba t 0
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Piion AL (A i st ea GG R T e NESAPA (34). 0.01 pg/mi

Ngbegk%h@fgy nA®d1Su /el (bt h Nab-5404 and Nab-5676
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[O¥B]i OUS  Figure 5 shows the anti-angiogenenic activity of Nab-5404 and Nab-5676 as

evaluated by microvessel/tubule formation or disruption. Cells were incubated with various
compounds on day 8 and stained on day 11. Figures SA-5C provide micrographs of tubule
formation after treatment with control vehicle (5A), 0.01 pg/ml Nab-5404 (5B), and 0.01
ng/ml Nab-5676 (5C). Figure 4D shows a comparison of the tubule length for cells treated
with Nab-5404 and Nab-5676 across a concentration range of 0.0 to 10 pg/ml.

[0028] Figure 6 shows the anti-angiogenenic activity of Nab-5404 as evaluated by
microvessel/tubule formation or disruption. Cells were incubated with various
concentrations of the compound on day 11 and stained on day 12. Figures 6A to 6F

provide micrographs of tubule formation and disruption after treatment with control vehicle
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théjﬁt%ﬁlqur% F@}g Wr@ellHrEadd GUE kRGNS Eu?rogs o con%eﬁtréi’lfon;farfge of 0.0
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t040 ulggﬂkg days 15-30. Figure 10A shows t he mean t urmr

(OF P ot TR ARt B et of B304 fp B0 By MG ime
xeh®grdR murHe 3dddeFhanls €2 b¥clslowsddsbmigf dose béheatile Na‘h-sﬁ%ﬁ: doses

on HT-29 tunor growmh In a xenograft nurine
weggil ﬂg2é oz 3chmpke, fdaywOdkk epqond isyele deses ateael Ll e30 m 4(étng/kg, days

15‘-")’6?'1@ Qﬁﬁﬁe‘ﬂg&? it Iﬁem?tuga(g%%lgm‘é 1 Qf%n? E%(fO gpaéaﬁr 40. Figure

second cyc 0S€es were or 4
10B=h3 s the geaneperteht shiphsloshef the aticd omed dayd oo, ( n=10)

10&313 f:neﬂ? y@@gﬁﬂa%%m F' %tg ﬁfé’J@E é%@? Olaé‘bhf%ﬂwr&éowth ina

xenograft murine model using a 2 cycle, low-dose/high dose schedule. First cycle doses

were 1.7, 2.5 or 3.4 mg/kg, days 0-14; second cycle doses were 20, 30, or 40 mg/kg, days
15-30. Figure 11A shows the mean tumor volume (n=10) from day 0 to day 40. Figure
11B shows the mean percent weight loss of the mice over days 0 to 40.

[0034] Figure 12 shows the effects of CA4P on HT-29 tumor growth in a xenograft
murine model. HT-29 tumors were treated with 100 mg/kg after they had reached a
volume of 900 mm3. Figure 12A shows the mean tumor volume (n=10) from day 28 to
day 41; squares = vehicle control, diamonds = CA4P treatment. Figure 12B shows the
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j Ltrq cytotoxici.ty. activitjes of th . .
38 nber p s iR ki ish Sl Vb R oty thpgsgauired for in
Vife® BPotoXidig RtilikO6the BbEpHiEticHsMaWe AFMEE bR tiat compositions
al bum n-cont ai ni ng_nanoparticle formul ati ons of )
copprisingl acthiogplebicierdimer, sppskically NAbBpoontpRingBINopeEle

fo%%@gﬁ%rﬁgo?tﬂ%ﬁégoé;&%cniﬁ% Sl %L{/&g ok ngfﬁgg %}9{1 ﬂ’gk—r%yg)\,/ Qre¥freltive in

=

i TIcant ['ower th
preentiag ponsh gagwiisx ivivorat b dbsy tahtdd sigafrRaftdTIojved thah ke corresponding
i These observati ons suggest  t hat

mq‘;g;‘;ggg{ogrggg dossri¥F T ¢ ghencanmpastiiome h &g‘i’sﬁ ObERrygiong puggest that
Cogrﬁ)t% LigEnd &ﬁﬁglg'%flng( éfﬁ?&oﬁﬁiaﬁ&ﬁh&? b hatll g'lﬁér):oﬂ?ﬁ&?&sfahglcmcine

I - angi ogeni ¢ and vascular targeting activities
dimme® possteparidangiogshictand ivesaar ¢drgating asfifitics that kemdependent of

dmi nj st d ffecti d - t OXi t,
R e LR B B R e, e
coBipRUkiBnPire REWMLR SradlcvBtptasodting b WwEldrRgwH QI dsted¥and blocking

W t hout causing significant cell death in the target

bleqdsBens withooResing sighifisent agl dgaftl i dredgtget @%e anount  of
chicin i LCi ' i . ..an . . .
O < 1858 85 e Bl o B B i e
(i.eytotraxuttithiat s inSuffieisht talbhduck eignificant ¢ydgoxioiy tis desiabE for
angi ogenesi s-associ at ed di seases in order to mnimze

trepiag BOR-BERIPes WEIEERSIpIsspHEe BiFpRGhER Order tampippizg the cytotoxic
effRBY o RGO CAR TR Vel aBd AbS @t@ﬁ(ﬁ%rﬁﬁﬁpfé%sfﬁoagvantageous for

treating cancer. Traditional chHenotherapy w
tregiingtaxec THgditibnilshemptheaby yitdar eyt@dxioagerdtis ypely carried out at

a ({ogg é}ai‘tjlf’seegtihtargtgé S%?lg ?Iis;gge gtg El?ecl!p%%%}]%&,otlquteggési,e%e agent in order
to maximize the cytotoxic effect of the agent. This high-dose schedule, however, requires
an extended treatment-free period to allow recovery of normal host cells. In the meantime,
tumor cells may also resume growth during the treatment free period. This could increase
the risk of the developing drug resistant tumor cells. A noncytotoxic dose (i.e., amount) of
a colchicine or thiocolchicine dimer allows treatment without significant breaks in the

treatment cycle, thus reduces the risk of developing drug resistance. Furthermore, a
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to maxim ze the cytotoxic effect of the agent. This
hi gh- dose schedul e, however, requires an extended
wo e@abemst -free period to all ow recovery of noP@EUSIO6034365
cells. In the neantinme, tunor cells may al so resune
growmh during the treatnment free period. This could
néd&‘}foﬁﬁé@d&s’é@mﬁirﬁi&e%e bB&iBY R Ql@bélgpﬂé UBpdr&ittis ?§té1ﬁfc toxicity (such
tuimor cells. A noncytotoxic dose . e., ‘anpoun
asowéightilessn émbiﬂd@ pifeddindhead byehel dn@r al | ows treatnent

hout s rea s in the treat

(O 0 7 e BBRERY eGP G s pts BRUGTP aofidfafppinniviting
ar@wgeh@is”@ﬁcﬂudlﬁgl mﬂgie}tﬁlgteﬁﬁébl@shé@ §8scililafizA & $n Al Erdividual, comprising

SSIbI|I of _devel opi ng apparent systemc toxicity

igistering t eg}ﬁ@w}d@g k3 ComppsiogeontPLisivg S qo}?éme@ajorﬁbmwéhwme

t
dlﬂ{e?;\g}?f%fégg ?Yérre ; ogftfg#qug r%e}nb%bﬁlﬁllt {h\é? 3 egfggtrl]%nin%ﬁﬁbﬁﬁg gﬁémgenesw
ar(dl \mhﬂraaxd |th@mhang ef theg:oﬁ@bahblé mﬁdlfﬂalsﬁub a:ﬁdmabigﬁﬁ)canﬂtytotoxmty
.an jndi u conpri sing admnistering to t
in; tﬂav@m\ﬁﬁ? ﬁl S@ Wﬂ%ﬁ%&éh%m?@ioﬁ gOIalp%qS@ﬁmémﬁféna% to the
inffVi RGP 6L risidfELRH & IAPtrJS‘l%n OR1th@Rn) Shd Sedhicine or
amount that 1s ef ctive 1 n Inrnhibiting angi ogehesis,

thenedlchiverealimet, vérezain thetcoofpositien tinposintouotithaiss effective in inhibiting

nsuff|C|et to.i duce SI ficant.cyt.otoxjcity in.the
angiECy Tl A9 WhFei, cricEbasitioh IR BT iaghis indises
s@ﬁﬁmﬂt@y@wxﬁtﬁtyﬁﬁtﬁmaivnﬁiaw dual a conposition

comprising a carrier protein (such as al bum n) and a

[0838]chi ci @ aspthenppeesl bRiieieator piprides wmestadrofitirating a non-
u@‘éﬁ@% i%%qélog&g:lﬁﬁl dg%eczﬂe%c?@?éégé in #ﬁkdiivf'du%{ ﬁxghglg% ta@m%m%t%rmg to the

indisrrdma]sa téroposition cnm.p‘rfsmgl aeovlchicné ﬂtdﬂhﬁﬁo&h@:iﬂefdlmaﬂ twherein the
I n anot her

cytotoxicjty in th |nd| i dual . 003%8 i )
cogijosttion ig w&mwﬁﬂahwﬁ Fl5eti s tgating he JOBIURPIONS pRgiogenesis-
asRUHEBEONS. BDROGRSRIReRS SRS meihed cgmgﬁe%eddm Sring tq the

i ndi vi dual,” conprising adm'nistering t ein | Vi
1néwub1aba>somp@mcummmrsmg91 carnsy Ipedteini and agolchicine or thiocolchicine

t hi | chi wh t.i LS |
il TP AT PEuRpiBe Bt il R Friokbod
tuﬂ;@&it@@ﬁ%ﬁ@%ér&@ﬁ%@%c@dt&ﬂd@éa%ase I'n SOFTE enbodi nent s,

t he net conprises admnistering to the individual a

[083Hposi ti I@ran@thﬁpﬁpgﬂn@e aveation provisies & arathagref tegating a tumor-
reﬁ@d@éeﬁ%é’]ﬁ A" nﬁlb dﬁglo r‘fénpg %ﬁﬁlﬁs'ier1ngf}§ rt}?e 1Hd1tvpcﬁlal a composition

osrtionis in ah a tive 1n

cohrpeﬁinlgrmg:oﬂd’hﬁcmamt thiebRbRir@ijneg e\rhe&nn; ‘thaS:%ﬁfpbﬁtlsﬂ is in an amount
e invention

di.segse. [ 00 anot her aspect,
thaf g ¢k eéﬂ #@dﬂ%ﬂmqréslﬁﬁe gﬁsgafteu Vhersingdhe gneunof the
coh{f)oﬁﬁoh Ak Rhe t0GRIRE 's%'nﬁﬁ:aﬁfjdyt&bﬂcﬁlj irpﬁie §Qi4if8al. In some
i ndi vidual a conposition conpri col chicine or
enmbodopaits; Hheinadod |cnmpnsamdm$temmgtodhcrprdsv1dmai @ coBIpPsitiam

COB}pglélgltg @tcggr%e& p\‘?\ﬂef eqnﬁt | Vgh&%&{ﬁﬁ%}:&?ﬂé&% d‘inl'llgro (Vhreree&n tthed
composition is in an amount that is effective in treating cancer, and wherein the amount of
the composition is insufficient to induce significant cytotoxicity in the individual.

[0040] Also provided are pharmaceutical compositions, unit dosages, kits, and

articles of manufacture that are useful for methods described herein.
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conposition is insufficient to induce significant
cytotoxicity in the individual. In sone enbodi nents,
W b@soetosdd conpri ses administering to the i ndP@T/UBZN06/834365
conmposition conprising a carrier protein and a
col chicine or thiocol chicine dinmer, wherein the
[00811POS! T | Qéhekal réfereRbe RPN orhtRltionS o T deddsHRonkMincludes and is
treating cancer, and wherein the anount of the
applinglds fo Gomposigionsielthe insieation. t Bhe inderdiongilsgrirovidespharmaceutical
gﬁtotoxicitéan he indiv%d aIﬂUQ@%4QA Al so provi ded
CoROSHIRNF RURBIIY RS AP CRBIRERENS F BRI Y  dosages, kits,
[0daz] arti cTigstemh “Maidact dhenihahl, actudisehuhadsOrAn individual
. methods descriped herein.[0041] General reference to
inckuples, buiip 8ai imider tophumen bovise: qaving: feline| caging, redentj er primate. In
so%?égénll o%?rkgnt%,%ecﬁlmcfd i is a%f. 1h Q&“{lé Qﬁﬁﬁ@&ihl%ﬂts t-Etla.efndividual is an
I'nvent1on arso provi des pharimaceuti cal  compositions
expeiifpiehial Agmbhh@ods fpostadiite sesaiechbgdotmeRigenesiOidadiatdie
term”individual"” is a mammal, including humans. An
dipge8%(} dual includes, but is not limted to, human,
i ne, :
o gy afe GRSl b AL heorfiu Rl Rfertd 1o
heeeihoidtlnging sparttivendrsahlidvdidsiateomsrsa iindosp eteiavelngraistry i explicitly
. nodel. .for, studyi ng. I pgenesi s .or .
ind{SAeH i peaira e Bisogk! TS B (Bendgdyn sapbragsell possible
stéheSehleRBH Qaridhfd. UORSIi @ dsusd BERAESATEast Sthers b€ afP BRAN B8 pound
referred to herein, including enantioners and i )
dighlessd einettherrsabstuptiadly pus leverotitantios dextraretatoxy fargl, ot ip a racemic
adicat. i 1.a st { e,.di 0 ci. '
bt At P o e, B SH OB i fediers of he
corgfouddd ®ferrbldeo th e labswy forhulab idedstahtiallgpamnd diaseresmefic form and
any _chiral, conpound disclosed, in either _ substantially

ind Ormef srisEsdp gl s11ge X disslogis piporipilpgles il spfyates of the

oS FSEAEILAS sl LAY HA8:0L BOUPPUTRE ol b

Theedisalosace 4lso innlutlbsealbpalymof phs nmtlading rrystadineaantd minkorystalline
ure.diasteregnmerjic formand_jn. the formof mxture

oot G e PapRERt Treed ool ahaisgSriepRaatsties ot it of the

cqi@ﬂoﬁﬁ&@&f&fed&@ﬁe&ﬂi}’?%@@l%ﬂ%r Eﬁﬁﬁa@ﬁﬂc@%ﬁﬁé&' thble salts. Metabolites
i ncluding all hydrates of e conpounds referred to

andepredrngs afitbe emspounds disclapesbhareis latese embrapest Yynibe glisslosure. In all
i ing. crvstalli N v takli.n or f e

e Do YT Rl ARt Bl I8P Bl B ot e

stéraedhefhé], @hhntRaddrie, dbsttiRomedopoliads, ekaed, @dlyh@rphic, crystalline,

eyl Sl PRl BABHRR BT TEDb BAge A vaiatons of

1h9k&ﬁ* ggap&%ihgﬁgre al so enbraced by the disclosure.
In a uses of the conmpounds disclosed herein, the

[0844]c| osurleisaingersiood thed @spegisend fermdngtinmntsadflthoinveiteon described
st.ereochem cal., gnantigoner.ic, diasteregneri .
heSIR YT - OHy e B o Rp i ST BB prd and embodimens,

Methods of the inhibiting angiogenesis
[0045] The invention in one aspect provides a method of inhibiting angiogenesis in
an individual by administering a composition (such as a carrier protein-containing

composition) comprising colchicine or thiocolchicine dimer. The composition is in an
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non-crystalline, salt, pharmaceutically acceptable
salt, netabolite and prodrug variations of the
w@orpoeTeds as described. [0044] It is under st opdI/URENG6/034365
aspects and enbodi nents of the invention descri bed
herei n include "consisting"” and/or "consisting
arBSGR Mdt & dffechbe ﬁﬁﬁl@i@ﬂﬁlg%ﬁ%lg%@%ﬁl &R lafhoutyBd tHRE Sorposith

I nhi biting angi ogenesi s 5] The invention in one

adaipistaredisohqver'st, ANHE ey @fnduemﬁngmﬁpmj caiogxigbnadheindividual.

i ndi vid 0S| h as
10831, o “BipeheRE o RAR I AR RIBRALS AReAGHEE S5 blood
ve3edlE i £iigRee of orighi. OANFIOHnREIR &yt begihb evmﬁﬁ@ esioh O theShasement
in anamunt that js effective in inhibiti

mgmbrang ona Slagd vesiel Binenzpmes released by ﬁ%%hqhabwlls and leukocytes. The

er@H Ty R RehiLIPind UG of IGUH VoS thogt ptr Bfpueh the

bdsémeitoganaans' Amgegbnhtestﬂmulamteirﬁiu% the ehbiethgliab celdsstoahigrate

eneratin ew bl ood vessels in, a tissye_ or of

th%&kgﬁalg%%@?@baswlmwwgl RS RS FO5: 4 rFDBTUL} 9 the parent

b1B&S GIBBA! wHBRREARIoBE]IA c@h?%e‘f&?‘ﬁﬁbs@ﬁn@ﬁ%ﬁf@ae The endothelial
rel eased by endot hel i al I's and | eukocyt es.

speqidomigedei valth eashlother fhiocin dapnhlerst loepd, greetingthe mlewod:ssel

sel s, . rotr.ude thro th asenent. nenb
[ ﬁ@. ogeni glthglg ﬁﬁlaﬁ%’f)ger}eﬁl&u?ggrfﬁ fegiﬁal BeHEbedre ) slugprte§)s1ng
an@l@feﬂés% fnloie g hokdissessad ed ifbgRITEN IncHRIHY PPexamile eye tissue,
gratlng cells forma "sprout” off the parent bl ood

capdguaspulagiispe skindissyrd otthiati %ﬁsu@(ﬂnﬂéumﬁﬁeﬂﬁ% Ishibétignsof
anggb%ﬁﬁés?%j aﬁl%re% evﬁ@aﬁ?ﬁ@ﬁhg 8111% &l m3 R Hﬁfa%gwgeﬁ&s process,

OrWl 00ps,
fovesmiglle, HinﬁtéﬂI}atlhg tiied Ihtgratngl @ﬂgu&g@n eﬁ a&wafedfeﬁdsthél(ial cells,
reduci ng, inpedi.n or suppreSS|ng ngi ogenesi s in one
PreyenfiaE aSHrpWilen of PHISFPT ROt Yesaal, ane IPURYCAgng oFmation of new
bI§HEMIRbEs. B¥ Rarlgl$ BURicr AR5 Qé@ﬁ(} erac{lsot én%%'l ass@clﬂwﬁhgl the term
tissue, arthritic tissue, and tunor tiss tron
“inffibiting rugjepewiis.”cHie toun éinﬂulmr@aﬂgyoghésesf’t alsegenoom@passes disrupting

ooyl Ry (P sB e R B SRR it R b leie

ocehidetdigbival oﬁcﬁhér&mse@tﬁ%&teékﬁétﬁh@ vaSdlAteifMnedty £@idgenesis. The
from parent vessel , and/orﬁlgr eventing formation of new

digsppiénn Qfdhe grssulatmasrgds reyer k@rQN@Q‘é‘?éfFlb]GeWﬁl%l)Pr &paplsiso
[ogJ¥jorpas: S&&oﬁﬁ {\jgly rlnétﬁ g&ggﬂgﬁg g&gﬁf &A% 20 gg@gﬁ&%% Stthe

foldlowmypspacts: adfitdtihg Shddamdwh@hmpedmg,[ﬂr?pmmhﬂm@ endothelial cell
establjshed vascul ature" refers to the ability to,

ml@@énoaw@ﬁ%aﬁl%%@@ea lcigh EFRRCEE: 8F PRCEntine) Syrdgive” of endothelial

ceN@f6Hl Akt GedsOl, REHIRY RIS RORAGSLS 1m59(ﬁng'o§;p 1 b?fgﬁg)%nnatlon

the vasculature can be reversible or irrgve
of pawtbiledd wassadnapd @r&e‘ang (9%8as Acdudidg, idryptinge bhdatroying)

est%ﬁl?s\ﬂeg %glsc% r’cuerle orkil %y a%glsoggge%morlnns%;nee en];bodpments there is provided
a method of inhibiting (such as reducing, impeding, or preventing) blood vessel formation
in an individual. In some embodiments, there is provided a method of disrupting (such as
occluding, dissolving, or otherwise affecting) established vasculature. In some
embodiments, there is provided a method of reducing density of microvessels in a tissue of

an individual.
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foll owi ng aspects: inhibiting (such as reducing,
i npedi ng, or preventing) endothelial cell mgration,
w0 ndosloz10s:1g (such as reduci ng, inpeding, or prEPUEOBI0EY34365
"sprouting"” of endothelial cells from parent vessel,
inhibiting (such as reducing, inpeding, or preventing)
@lrmt ' On‘Eﬁfg AR AP re¥ @S BRASam A of %Q%tf't}{@co(iﬁ}é&'@ioﬁ%vhmh
occl udi ng, disrupting, or destroying) established
up\zasmgleajr umwgtiple rdne&jadngansstrgm@g@rth@ indljvidwal quoreides a desired effect in

thet ig-irg (!iugg }%‘%r Lhe et}i fﬁﬁg’@o\éég&‘ gsr‘ 115 P.Ié@%]ﬁ?nilﬁsztllg Pﬁg%cawe 1191nh1b1t1ng
anﬁ%%@&lsmf’ o tHBhin@Bntl IF ti cdnifsitio YoduffitiBniSte #®iuce, impede, or prevent
odi mrents, there is provided a nethod of disrupting
angmgmtesaism@is wdE aymott aspedty pangiagenesitidn gieer more tissues in an
%f ! egl]t | esL erchsf?h glgg\r/%’sﬁ%ldgﬁ gﬁeetr a#]rﬂ%rﬁ%ngtext d‘refers to an amount

ovi

of @Q:Bﬁipbﬁncpér dﬂngp“ N@ﬁ%&ffﬁ:ldnﬂto&rdait sspmﬁa‘d disorder, cond1t10n or disease
i ndi vidual .[0049] "Effective anpbunt” refers to an

suglhresi el watwéhaé% esHen, @BHPSILEY ORF AN of {fp sYmBiop) én effective
an%'un teRlete gl%% %@m&élﬁi’d'r@woo Métﬁocylirsf dgﬂe‘i‘ Yﬂl'&_%?ﬁ effective

provi des a desited effect in fhe in
angvuatPl econhaitianfpomhitithng angidgenesinara koow it tatarti s

effectiv |n|nh|b|t|n ngi o e if the a
10§ o dais s Ambediemrs B SO IRh oL g ceBPof Ty e e dh
inRbE% g%gl%ggﬂegﬂ‘?ﬁ‘ ar |e§e SHE MRS R IR tRSREGISE 0Othe
angl geneS|s in one or nore tissues in an individual.

cofitpesitien in ¢fffcfiecin inbibitinguamgiogenssts in g catdéovapadarriispye. In some

ext refers to.an anoun
oS B STk PR BB RSB B R g ugioagpeivin
skfioidhd. | Bofe cipRanents Wit andund BBIhe @bAlpesitip@ls df&b&ve in inhibiting
| essen, and/or delay one or nore of its synptons.

angfoperssisie an gBbritic Bee i waterhadiments the apetnied ﬂt?rcomposmon is
effégtﬁgeo1§:}$ﬁlgﬂ%% agéllogﬁl?egfs% Qhﬂﬁoﬁ&s&é fﬁ%&)hﬁ%%ﬂﬁ%&ﬂﬂl&v\%@, {tlheaamount of

i on ng angi ogenesi's are
thé bempasitioni0 @ff8dtivierin ﬁﬁﬂﬁtmgmm lveesalt formativm. dnsomt embodinents, the

co 03|t|on|s effective .in hi bi.ting, apgi.ogenesi s i
b gEthe PRBNRSigh S EHREEriB SUTRERE SSPTOHineA i GPotpa] pRlls from
paCTBRBH QR | 1B sBhf@AHodBdnfs, tHRlHnkdnk BHthR QGinQGéiﬁ&ﬂs%ﬂfthlve in

a cardi ovascul ar tissue. In sonme enbodi nents,
mhnbmmgtmlgfatmh of codntbdial calls. il sahd ewbediments, thg Iﬂmﬁimﬁ of @he

coan gs@ﬂﬁ %FIV%] F?Zdlglgll %sgqbis%ﬁ Vagcué%ﬁ e 1§ ":9,89 ergggélﬁients the

ective 'n
anhdtit Bf th Bgmﬁﬂélh&iﬁér&&b@vd i nﬂﬁblﬂhg Eﬁglb beénekis $sudR as by one or more
sone enbodi ments, the anpun he conposition is

aspdoteRfiangogeResis By 19} kaﬁgbglﬁg% gé St 1975 20% #{ioF0%: or more
[Obhj‘f)o& i II% ﬁ&lﬂ eﬁgﬁdﬁm&ﬁouﬁt ﬂﬁbmﬁﬁﬁﬁcﬁﬁt th13 hﬁducie significant

ctive In I'ting new vesse
cyidw}ﬂaﬂty Ualso refemodren vfnonéytetntis antonet g ifibegmotntiofiéhe composition

SRl o e SEAE Bl o aa

eCJ{LFI@éélt | R&étﬁﬁcﬁ?@%e BEashR@ FyURRRS ntdr@Bf 1he following. For
example noncytoxic amount can be determined based on an in vitro cell viability assay.
The noncytotoxic amount can be an amount that is insufficient to cause about 50% or more
cell death in an in vitro cell viability assay. In some embodiments, the amount of the

composition is insufficient to cause about any of 40% or more, 30% or more, 20% or more,

10% or more, 5% or more, 4% or more, 3% or more, 2% or more, or 1% or more cell death
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inhibiting mgration of endothelial cells. In sone

enbodi nents, the anmount of the conposition is
wetdosoriose to di srupt established vascul at ur e. PCTUSIIN® 034365

enbodi nments, the anopunt of the conposition is

effective in inhibiting angi ogenesis (such as any one

n afpel

1n°a'fix W%l%%%%oggy%gsa? gié 88}0%9 g@bﬁ%lfﬂe%}its[ the aﬁf@ﬁﬁ] ht @fbcﬁé%mﬁﬂ&smon is
msnﬁfﬁpmat toi cansei any ‘nqasarablawell death raen insvidroselt fiabiléntsshy Suitable

cel]ﬁ gg@ﬁ?{’l& o‘)/r(]ilplal 1 rﬁ%‘%ﬁg)‘%ﬁ}l‘g X{bﬁta{rgﬁgmsf%q {oeﬁgl[lc{r%gllé &ughs as MX-1
bieTRAR ohfarteil $inkd) $1b G HepRtbrma @R liheWaA N EITCH &bt beﬁ@in@ﬁla cell
thi ocol chicine di'ner to cause S|gn|f|cant cell death

lines) anvl naoialgedls ésuch@ypnmw 1l h@pamweb)e Nengstatedc bypovniean also be
oSl 4L LB B R Srar AR Bbhpoonic amoun
cavi iakinl antonmehasiy inshifcida e killobowi 0% 0PHldte ¢athe BSt Sopulation in in
anount that is insufficient to cause about 50% or nore
ViR PyLolgietth apsayanin semgi ek dizaents, Wireasmaunt of theegiphicing or
i 0
FRTEPRIRREP e AR ol TBOSLE, 90, 20
mnm £0%20%one, 596 pemoid) ¥oor moree3 %o Ssymarre, A6 er mb2e, or 1% or more test
e, 3%or nore, 2% or nore, or 1% or,.. nore

el l
DRPRLARR 1 S TG P BREEY PSP B F07S ROt fhie pgunt of the

coRRRANB MnSulicREt REHM argfdehitgn ‘é%ﬂ? Bélbdlétﬁﬂl th%n i in vivo drug toxicity
insufficient to cause any neasurable cell death in an

assay. Woneyotwlc anvduabidni also sy misd haagd en thelanwuhibef dofchicine or
vit viapili .assa incl.ude, but ar not lLi.mte .

enesbleisisitngt ok FRGRAL U pattor SR b LR oo weignt

lokd) Me8n indeRded] RERAE, ANPari@ldt of tHeeBug BMOntVodRicGOIt@es not induce
carci noma cell |ines) and normal cells (such as

anyrapREeyt SysemieioRicdy Fesyranindy senosmbodimsniit 2 seneytatede
ar&_&mg %t a%reﬂ%&ﬁg%hﬁ ﬁﬂce‘%ﬁ és [i.}héﬁ a\ﬁgu@ﬁs/a¥1n§lglggglf9r éx%ﬂl}r)gé fe s than

or exa € noncy Totoxic ansun
abtoh’azinycsf 1i0Bi 824, 15646 @mlesk)bﬂwmghtadmut 50% or nore of the

t population in_.jn vivo cytoto Ity assay
08Re EnboarHEREEbOHE IR OIS ol eRime o gy elchicine dimer

intthd o%ﬁioﬁ'a?@ac%' a'aﬁﬁmbﬁatidﬁ%yié‘sé EHaﬁ Bbout@nibF b, phoyts any 9 10,
of 40% or nore, 3Q% or nore, % or nore, 10% of nore

11508013, ibread 1496g/m rrﬁpeexa&%l@rthermn@mt pdshsrcotabicine @rthipgplchicine

dlglrgg ga%rr%il%eetiérﬁ,‘%ggﬁb@%é ﬁ]tiﬂoo%ty g(i\{?:)t\é %Po th%:rﬁ%/lle g%ut 0.25 mg/m>
to @Baﬂﬁqss)l rhi/af, dut 038 hid/ef endboups eriguﬁé aBBYt (IjESiltnE/rhszo&bout 4
est population in,an in vivo drug toxicity assa

mg@h £ 9NNt &2 2 et tocdheub} 518/1Be Ipiserae ﬁmh@arr@a@e@le @rount of the
coﬁtfﬁ?mﬁé.'&utﬂf 881]2:1’11%846 gxl 1%eth9501¥1§659£&91| at Qécch' 1ng Y r{l@ %SF] than

IS require uce apparent systemc XIC
abast auyi of10t05], 0:98) 0.100.2,0.3 r(IMl M.5wald,6 mg/zkg For exaneplaniiarhount of

e dru onc otoxic if it duce
th%ﬁﬂaﬂléw OF {hégRigRLCIR TR €50 rapge frewaa%ﬁmeﬁ eliio abour0.5
m /’Egoéyoﬁp@b§ meAdBRGYE. DX <gagi9&'950u't 8. l%g/ﬁg‘?é]%m{t 03tmg/mg.
rnduces | ess than about 15% (i ncl udi ng for exanpl e
[003Ys t harn some embodiments, the colchlcme and thiocolchincine dimer is in an
amount that does not induce drug resistance over an extended administration period (such
as 6 months or more), with or without breaks. In some embodiments, the colchicine and

thiocolchicine dimer is in an amount that does not induce significant side effects in the

individual (such as side effects that typically accompany chemotherapy). Side effects that
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about any of 10% 8% 5% or |ess) of weight |oss.

[0052] In sone enbodi nents, the anount of the
wa@odosloe®she or thiocol chicine dinmer in the conpOBUB10061034365

at each adm nistration is |ess than about any of 2, 3,

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 15 ny/ nt.
typRAIE¥@TRIpAny ERnAREER inBfudé,T8r &EE, deRRdrion, diarrhea, nausea,

hi ocol chicine di mer can range from about O. 25 ng/ ng
vdyoiting susibn dess podighyhance Bodggnemia. about 0. 25 ng/nR2 to

ut 10 [.nP b 12D [ nR. to.about [of.. .
108855 0. 2BOfHEE R REE A3 e e s Rl oy ThcB Bmited to, at.
lefdl ab8uttady dPotde eReflVOhiER wekRs, DB6ERIP O WeElsSondeleweek, twice a

anmount of the col chicine or thiocolchicine dinmer in

wedke thiemibass & Wepk. dpUdbRe aavieaknfive Hanes anvepk, sielmes fsgek, or daily.
R el e et o 0y Bt o

suoh at hesothah ebowtiang ofié e d, 8,82) or ddge(sy. r arsoake@uiboinfkmts, the interval
/ kg t bout 0.5, ng/ kg, out 0.08 ny/kg.to .about .

beg%sewﬁ@?mgﬁﬁm&%mé st%nﬁ%& axwlaﬁeg?%. agPRan be carried

odt Q83 levEy (R MRy € XDQY 1 HREHSys, LGy ¢l GlY < e0&y R days, or weekly. In

t hi ocol (;hl nci né dl.m.sr I's i'n"an amount t_hat does not

sonrechnetendiinenys,iths admiaistretiay ean tercasiedend éalicadailyitlree timesdaily, or
e‘rngd such as 6 nonths or nore), with or wthout

MPIeSLiage tln sone enbodi ments, the col chicine and

[O_I)bégoc ol chTigd AtgnidlisiBion &F thé)cARpAIRIAan b dkteH@&&SovRPhn extended
i nduce significant side effects in the individual

period o tigne, sychids dfompahout & menth yiptocedopitheee vsasafigr example, the

her - VR Iy

ASHE TR ARV cxishdh Sl 8k Tod QRO gBRuaY PR SEPA 0. 10 11,12
182ay3tend 36aened, Iivsomd emboditkestsOtheleds So Bieak in the dosing schedule.

di sturhance, and anem a. [0054] Dosing frequency for
IntSﬁ@e@HﬁAﬁ ungnts, e infeeyal g%t&e% gac 'aéhmwtst%m% 1 gg mge thgp about a
widgast about any of once every three weeks, once every

two weeks, once a week, twice a week, three tines a
[008@k, f ouFhe domgmsitiondedcribed herein qmpdeadmauitereditx an indidgdual via

a week, .or daily. In so e di.nents, the interval.
P 18 s, S FleR S0 S i Sl St mpaccula
infhlehedd, n@spulidaiyadralintaR¥siOllad intRunideul 8, irdra-t@dchdal,

day(s). In sone e_rrioodi ments, the interval between each
subelffiogs. rinraashlar. dntsashesah fransdegnale ftanspl ciiral s ipwaarterial, topical,
RO {2 AP s S Bl PU (B b3 via BUEH Hrbb
sublaytsncoas, tismsdarval, bistoanestianl) adiaariculyr, itfteisternal, intraventricular,

adnj.ni stration can be rried out tw ce dail, thre
re@tpﬂé,g., R qupposgpry Yaglqaf g&ué’ﬁﬁ pesF% sl}trap{;?@lal, %fraurethra R
inﬁﬁ@gﬁﬂi@, Lh&tdtRRRbral N8 sGAFRADLAINRMS B BEBY%LER ?seﬁnﬁﬂﬁf]ered

an extended period of tine, such as fromabout a nont
systpmi@llzb dusomersodmmants, thEcomposingi is admfestaed lovglly. In some

be extended, over a(geri od ?f any of .about . 2,
< Intraven

en%b%%ifnngrgg,%%e compasitiog 1s icgninisier ¥ia any o ous, intraocular,

intraarterial , oral, topical, or inhalational routes.

[0057] When the method is directed to inhibition of angiogenesis in an eye tissue,
the composition can be administered directly to the eye or the eye tissue. The composition
can be administered topically to the eye, as in eye drops. The composition can also be
administered via injection to the eye or to the tissues associated with the eye. The

composition can be administered via intraocular injection, periocular injection, subretinal
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18, 24, 30, and 36 nonths hi sone enbodi nents, there
is no break in the dosing schedule. In sone
wenedTeent s, the interval between each adm ni BCT/E520061034365
is no nore than about a week. [0056] The conposition
descri bed herein can be adm nistered to an individua
injéc@orR Witravetéa inj Ecﬂdﬁetrﬁ{stsepﬂaﬂﬁﬂj é&@ibﬂ Qbub@ﬁérafﬁ?}ec{lbﬂnlﬁt%hormdal
to, |ntravenous eritoneal, intraoc
injeptiorn infracemeral 1nJ¢qﬁtpnaqummwﬂyal injeatiion, iswp-Taness tykction,

MUS.C lar LNty a-t.r chea ubcu
rel R BE LRI, Pyt AERON P BBF b ERERET dptvpy o The
oh?foﬁﬁ@ﬁ hﬁiylb%| adndi@iRieged] for lexdiapla} to AReVitreBus) aquedSs FuSdiS sclera,
sprays t r ansnucosal (such as via nasal nucosa)
conlwpelitaa Hisciien betvasisihe selae ang senjpngtinae deirefina, choroids tlssues
méd?ﬁdl; Q?BI%EPM‘EQ{H or ﬁb{ﬁﬁ'test})%@@&e of'aﬂﬁﬁci’}%’l%{ﬂ%ﬁ oYL Abscription of
rectal (1.e., via supposit Ovaginal e e 2N
expmghmy yorioculik k@desafior edtinal ditig delivetrsad Periictiufaa hepad foe retlnal drug
i ntrat unora the conpositio

nbod
de; lgeradlﬁ%%hag% sfraéo@%)e @Fﬁ%&@e Br#gnz’gi% 16he8al Yenthe cqrwéosmon
caﬁgrge S laliinPstbrd3e 'Eﬂerihéﬁlﬁfhgldaslai’l(iﬁ&glc?lﬁnf Méfe% plants are

nbodi nent's, the conposition is nlste via any
bl«zxfompatlbh\aad/@u biodegriadatde siistainedi rﬂlleaaafbtmula‘ad)ns widelapradually release
i cal or inhal ati.anal tes, O 57 n the .
b, s Steraeriod of B Bl FRiiab® Tardme dEmisty G elpown in
th€Xe. SéesélgeaU BhRatCRBR B0l 8306, $276, 5’?1 aAdE B3 Bes edhe composition
directly to the eye or the eye tissue. The composition
cag glso fbe admpiriisiprstl dp e indipidual using igntopkoresis, mcelgdlng, b»y got limited to,
th?fn%% eél%or&?celglgt%nﬁg 3&3&1@&1 18%‘8 a% (Ng % fﬁm Sril § v g APR- t%’ub

eye or ti'ssues ass
thsk&O(BY@lSl?o’BlEaﬁcDMDmaSlsarB Can be admi ni ster ed Vi a
i ntraocul ar injection, periocular injection,
subretinalinjection, intravetreal injection,
Mlefh%ﬁ§oﬁﬁ'9£ﬁﬁo%%)ﬁglg édeg’ig-'asscblépﬁgd &is@lses N €CLI ON,
I ntrachor ol I ntracaneral injection,
[0838)conj udeimetho dsrdemﬂhed lhpresudure Tenaallsusefijldot ﬂrmnent of

retrobul bar .injection,,petibul bar in t.i on,
e RGP iAGaTs  ATRI e SsranES fisaer R g disease or
dlwde?‘?ﬁﬁefﬁ SiloRs Relesid Rlon8 AP & thd @iséRe. Thé LBAYSencAGHQBYHted
hunor, sclera, conjunctiva, the area between the
diseaseampay bhepuseshpyaknormal angingenesis. fa seme eobadimantss thegngiogenesis-
t
osfTR e Rt Bl PR € X ulifthe
angmgémls?@nedeﬁtarynﬂilr ﬂgardtg'elgpilnlemﬁﬁyhe ﬁ%@ohg%ﬁéS196Mb?éted disease.
rout es or retlna rug elirvery, Rag av et al.
AngRagagsis-esspeirted GhieAses pregomel it fhe ar ? eqfpr exgq@ple, non-
+ndi vl I
B F%}ﬁ%%ﬁ%?%*%‘f%%%ﬁ%%% %IFE%
retfawthﬂw ﬂhiemde@ichaiﬂhit's, auistthérniedases ldessibed benein. dhisoms

dually release.the conpounds ov eri od
enfopnents, Heseldhsh i S rn S GoRe ¢ pary reid dersec
cahddr or benign tumor.
[0059] As used herein, “treatment” is an approach for obtaining beneficial or

desired clinical results. For purposes of this invention, beneficial or desired clinical results
include, but are not limited to, any one or more of: alleviation of one or more symptoms,
diminishment of extent of disease, stabilized (i.e., not worsening) state of disease,

preventing or delaying spread of disease, preventing or delaying occurrence or recurrence
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the art. See, e.g., U S Pat. Nos. 5,501, 856,

5,476,511, and 6, 331, 313. The conposition can al so be
wa@eaossie®sered to the individual using iontophoP@FUS2006/034365

including, but not Iimted to, the ionophoretic

nmet hods described in U S. Pat. No. 4,454,151 and U. S

. / : . :

of fRbrssi By &R b aRHd phftcith, AR AP ddere stae, and
rein (608 (whéthernpat thed ds todad.c Alsoetdcdapassed tr ‘Gregoment’alsl ayreduction of

seful for treatnment of angi ogenesi s-associated
pa oi&%gqnsewgf%%@g&ggg%&?w%eé AsEEe Thy gethads b the
in%efnﬁt)ﬁ g&g:@mgratedax@%e SF mMAeh LhaRMHsPAR \SSteatrhéntone aspect

I sease. “The angi ogenesi s-associ at ed di sease
may be caused by abnornmal angi ogenesis. In sone

]nenbodégpnt?u Lhe angl ogenesi sassochal ed di sease is

"REEICE B BTV TELYE THOBRC Y AL 0YEESi s. 1n some

[G0s0pdi Menths maAR@isABERRSH helet 418 G6SERfoY tHeQfeatént of non-tumorous
devel opment of the angi ogenesi s-associ ated di sease.

anglegrusgrasscintetsdiseaset ed di seases are known in the art,

[(ﬂﬁq] i ncl lig §0m£ g&bg&ﬁﬁ{gﬁ{ ?’gle O JHIRL PR ful for treatment of non-tumorous
angt ogenési s-assocCi a €4’ ardeases “such as. nacul ar

angiogensisaissaeintedidisdastd ia thetyertispad, bych ashie treadomied, retina, macula, and
arthritis, and other djsea descri bed. hereip. In..

chergids. e drthrstivse getrﬁe?%@%%g@ﬁ PEREDtRL i g Bl o5 9_€H§1@n (such
| r - o . t

o {2 HIBGEA ARt R R e AnsEqARls RPN o variety

of appdisesks. flarsombteaibodimgente thefré sipadvided almsthod dorxctir¢ating alacular
results.. For,. purposes .of this inventi engfici al. .or

e i RAiRaebRaR Panch R RerrB¥oin LMY Gt gy

chh@cteAP0d 880 Blesdid RsPbf coptrhioMiish WhithQcc@R Qs QlresMRIOF damage to the
synpt ons,” di m ni shnment of extent of disease,

phetoagsiepior eells(in ae areapd thagstineerlled fhesmaguda. oh VP besdlassn broadly
clﬂ%%i%\écz Frtgél ?\g(é Enigeﬁ ls%}[elsl:’]g wepP fo%%danafa cﬁi% goo X gvithprﬁg }iﬁﬁfglgﬁ gr)llaking up

occurrence or recurren I Sease,
to 80-98bOuf tb@l edsedi Fleadre fomo §rchasicerizeddtizli¢ablydlyl theprekerichef

di sease state, and re sion (whether partial or . .
mq%l%aaﬁwselmvglaclé@feéﬁ)ﬁﬁaé@e@epsyts-w%& pietinalpigmeRtfpithplgm (RPE)

an@thPBRAON S HefifrarkO B EGH E&%‘?aéﬂalsceéfb_}ghy characterized bfy ]t{l;Ee cell death

angl ogenesi s-assocl ated di’s he nethods o
witheenltyingrphotiméeepior atreptan yWens MR, whicleawbunth ésapaspévatsly 90%
of .treatnment. . Treat t .of non-tunor.ous
of SIS JEHEL e It Gine R FoRUaT BHBB I e saefihwacular and
lek@8E 51 e RQI Ris§l A Ehdbzelitbilafion of MBod h&BflARHan @huse retina
non-t unor ous anglegfne5|s-a5500|ated di seases. [0061

defaghmemteobersestbisnidsphoterecaptar egrnesation ggdiass of gision. It is generally
o5 0y S BB 0T PO AR R AR o

[0082] na, ke whadhodMilovided herein are particularly useful in the treatment or
inhibition of the wet form of macular degeneration. Inhibition of angiogenesis in the eye
tissue also prevents or delays the transition from the dry form of macular degeneration to
the wet form of macular degeneration. The invention thus also provides methods for the
treatment of the dry form of macular degeneration. The invention also encompasses
methods of treating or preventing one or more aspects or symptoms of macular

degeneration, including, but not limited to, loss of photoreceptor cells, loss of vision

(including for example visual acuity and visual field), and retina detachment. Other related
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choroids. The nmethods are generally useful for

preventing blindness, |oss of vision (such as |oss of
woe@aak70stui ty or visual field), and/ or other PCT/US2006/034365

consequences resulting froma variety of eye diseases.

In some enbodi ments, there is provided a nethod for
ashéacg%tsh&g%fgﬁgnwé% ﬁg%@ﬁ’\glbﬂw Hcgéeg aﬂgn &}?tﬁqa'i 8t aneftion,
ch@hafeaﬁﬁlefegm&dathm ponegieggwiat®n] Malafysﬁmnﬂmralretmakdmage damage

which occurs as a res t he . )
toShrB el Staroras 1458 PRRER Hipeianoinss ¢fdinfeiiniaf theiptogrehitecture of
tht Qﬁls%@%’r utrANMPRARABBEST thE RGEHaY nfak @8S 1dsk € fdn@h@n bf"éhe cells in
clinical states: a wet formand a dry form with
thdmactiler, madmkcptn@cemmt dysBoplgoweaiisa arcampesseds. The d r y

[5 % sm Iaf g&?%ﬂ o Zog%us%}llgﬂ)lgglgelgisy aze,g%m%%cggg enecs%ha(l)c San be treated
byt AEthb & ddatibdal lﬁef’@ﬂ tncBidle} helakd ot (iR t@,ﬂi&otf&seulaflﬂa’tﬁiﬁ of the
menbr ane, and by geographlc atrophy characterized by
refRpE DeeyasCeriationf the GomeR (Sush ap st eausedpy ac Wo’éﬁ?ﬁﬁons
n}é\gr%){n'g‘g{gn \}%’é@s@%lt?tgoglg P Erﬁuﬁl% S%Bgljticg%'tlgm&%a]?&}x d?a%e/ﬁ@lfetmal edema,
distetiv aseulassde@al isclieniiairetihepahyy alypértd:nhﬁ/e netmolpathy sovdlusive
| eakage of these_new vessels. e accurrw ation of

re VPP PRIH O BRTREEE HF%Ya}Sﬁ QR ARRSTEUGH FQ BaRe,
nemfasrcéﬂhgatm&%%egﬁ@xﬂttﬁ? an&%%ﬁ NEIoRhdcQridftshd s%ﬁ&qﬁf:nt to

Vi sl on i's generally accepted that the wet form of
trahhﬁ)anmum,e]cemmlmzaand satrseguest fo wtimdl etadhmeritor metinal

The net rovi ded. herei n ar arti.cul,a
desSiEreHony RooTE e et Bt Ehiibe: ST sP A S bl ete
ned{asdBlatr@{ond SRGIAIR b Pakcula i PAtRint (CHV )0 fubadtiaPERVESduarizBtion,

t he e{e tissue al so prevents or delays the transition

reml@ma ﬁbroaal«aylaﬁ mcmabhlsmaam@ﬁls degeﬁ@mﬂymc flegenpratigptangioid
g J .

sob BT N5, ARSREL BBl AR et

ceﬁﬁ@llsbﬁius dﬁ@eo"reuixaipathsr I kemée ambmlmentsaﬂhs eyedﬁemp dssdieltsetic

nmet hqds of trea @ ng or eve tln .one or as ects

retyRons{hp s s £ @Eﬂe&FS geh ’rsﬁft dhReOVAY |g °°

[WF lim t ﬁij?oﬁﬁb ethRBmBiits, RRGE Qfe\e/[ﬁ‘@{?iﬁ% e B1oldS of ir@a'iﬁngffascular
viston (including for exXanple visual acuity and visual

diédasdsdbrgchding qaedioyescwlat disdasesrsuch @ Mbﬂos@rame,dasipmtss atheroma,

ch _as rece or.de era i,on,. RPE ener.at i,0
oo AT DG AL RSO AT Sh B Paf e dagalfE A o g gome of
thél 8GRI K adcu D smb6th 8BRS ( ng!i}?ihb QRtery'will flthgélMFRGRUre and
damage to the Brunch's nenbrane, |o0ss of RPE function,

devplop depseingtwerks @ﬁlcamllatrlﬁemﬁth@reeﬁl@nm pleguase Tse figaile microvessels
caﬁ% 1!1%% h%ﬂl%/ r%ﬁge%xgeaﬁﬁg ({ fi)}llgﬁﬁ ¢ E &(l:tgl s‘ilgseeﬁﬂ%ﬁ rZ'i@!:reasefi blood flow
to alﬁwhdahﬁhﬁm:&ﬂﬁﬂtmart ditsla ®ustenosis §pidallp oencoafpassmhary artery

[0063] O her non-tunorous angi ogenesi s-associ ated_e
byRRseHEeEy eRatteIeSRMYeand heattdHmsRI AR Rty gad patieylagy aticr heart

ballB 6 b u}?lﬁét# AherO4dm r1 e? Fblatibbit &b Bcular stenting. Tt involves

neovasc ‘zation o
extensive growth of microvessels. By 1nh1b1t1ng angiogenesis in the cardiovascular tissue,

the methods provided herein are useful for treating these cardiovascular diseases.
[0065] In some embodiments, the methods are useful for treatment of rheumatoid
arthritis, where blood vessels in the joints undergo angiogenesis to form an extensively

vascularized tissue that invades and destroys the cartilage. By inhibiting angiogenesis in
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retina, neovascul arization of the cornea (such as that
caused by trachoma, infections, inflanmation,

wo c@nspioant ati ons or traumm), diabetic reti nopPCTYS2006/034365
di abetic retinal edema, diabetic nmacul a edema
i schem c retinopathy, hypertensive retinopathy,

thE GithiRd Mfsué,%é BRKE m?vm%a IHRRRAARYis O R BB fhbYmatoid arthritis.
neovascul ari zat1 on subsequent to traunm,

Methodastneading hatmiophilige jrims axeral sotpyovidédct i on,

ascul ari zati gn ,subsequent.to tran ntation, . .
M o ool B2 SeBHRE HiSbebds 1k BRaD! ARk Eiiiogiozgpesis-
ads6diAtBRbkif ARenRE ahélading ' YRS Y lidfitedhA YRR, 80E@HRTa,

chanmber and/or anterior chanber angle ‘ .
nao¥aseakatiantion asat donsequenesrdiiefastiandsgavetiscaately dispase, bacterial

o B L AP RHRREH, AL LB DMl v ot

fofl @eanRRIRbINAs. Podgiasih & Sehrerak skin dishdel cRcurithB R sproximately 3% of
retrolental fibroplasias, ocul ar histoplasnosis, and
the @pPrPalion Woﬂé‘ﬁldﬁa%lg@lpéﬁéu’éiﬂﬁ?r inghudingriesdopynicrogcapyppave
es‘?ﬁ%d@ﬁ&%&r&&igﬁs {?ytﬁe g{gﬁ& @é&%elhﬁrrﬂétﬁg%f tfie S8 bﬁoaS@'BMnent feature
I'n sone enbodi nent's, the eye disease is neovascul ar
oftpsatiasisTAlnhibdGAGf ahpiogemsisentiedkinetidsae istthes e dor treating
provi ded nethods of treating vascul ar di seases,
PSORE¥R1di ng cardi ovascul ar di seases such as
(8667 OScl 6iiRE bﬁ%%o §ndieRQSEigted AdBEIeQ Mt Ak treated by methods of the
haemangi ona. Atherosclerosis is a formof chronic
presesit invemtiamipeluge,ibut aleinohlimiad oo OstendV eldhenfyndrame eagditary

th.cells (WVSMJ), in th tery wal h t hei
bR B SR eba b e ot st Pt ob e lanBRARg cbgishroma,
ardidied, he oRinufarRhee) e8donddesss, hhddid 1&keNIE bOMUESS ehSinvention is

can cause henorrhages, leading to blood clotting, with
usgfud fpyeagtiaent of aasebnelzps, Bsrseidlly ipeystis fibmsiaiientsnuscl e

[@(ﬂ')%g) hear t B@sﬁcﬁe@ 9&%’[11%5{&?%%&5-5%9&1&%5 ld}/segs%?,%éth@ctst ogrdescribed
coronary artery bypas rgery, endaterectony, an
hdrgiarctn blsabs pilntd ahdduinte amngteyemt tHeaekanrdnce af hemadd @hydiological

bal ] oon angi qpl.asty, atherectony, |aser abl.ation or
C‘?é‘_aﬂ’&%%%“‘e?‘g?ea @h"%l_ igh‘@% COEss- ﬁ:cr?& GF4eRee F_éth"ép%e @F‘g‘\ﬂg fanype used to
atfth 4O YES 38 RariA¥oh BEOBihicl REARA RBB BRI nthtibrl 18n embryo, placenta
cardi ovascul ar tissue, the nmethods provided herein are

fousatian, efcoand are Hisngefuhfos birthagodirolpwooedear di seases.

9P e8P0 BEa o arcainel FrA R REPu B i herein

Ini sBreRentoBindriSs, Widle [sGRoAae #8RMMREI0F tredtifgdd MrAtimorous angiogenesis-
extensively vascul ari zed tissue that invades_ an

d
asgeaiatedyiseash n amndividugd copprisingiagminipigring o thy aewilaal a

i . ar, iti i . i i . .
oo oBICiRh eb Co PRy ORI O PATe R RO fd sotoncine
orahiotslekitine glithenehbiein the cpmbodioraisdn ah amopntatatde dffective in

%Q06§4 In some enbodi nents, the pethods _are useg lél for )
tr .a'tlg& eﬁé)na%o%gﬁ@gﬁogg%eglaasgicgée STASEH Ig]esgggzsem odiments, there is
pljo{‘f‘ilgkz&'gg{éﬂmdmﬁtreaﬁﬁg B0hndid tht£dadsBeiafdd @Yé 8RkaSe (including for

scl er oder na,
example macular degeneration, diabetic retinopathy, or neovascular glaucoma) in an
individual, comprising administering to the individual a composition (such as a
composition comprising a carrier protein) comprising a colchicine or thiocolchicine dimer,
wherein the composition is in an amount that is effective in treating the eye disease. In

some embodiments, there is provided a method of treating a cardiovascular disease (such as
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neovascul ari zati on as a consequence of infection

(e.g., cat scratch disease, bacterial ulceration,
wet@s)p2708hid ot her skin disorders. In sone emboPCTERL86/034365

the methods are useful for treating psoriasis.

Psoriasis is a chronic skin disease occurring in
re@ﬁﬁ5§?§éﬂ@§tﬁér¥sc§{6§§ E&ﬁ?&gxﬁﬁ‘éﬁﬁl R8N M if&vidual a composition
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agseaiated gkip ylispesegiph %mst?éISb,rC@Q@ﬁlﬁlng adeistering ‘m:ﬂhg m;hwdual a
c%k%negosgfo a(?@c'hﬁ(se %?Péﬁgsgllhgn ) rﬁsgl{l%{\g ?%glf:ra}?r\éga?@chgiprlsmg a colchicine

omma&ﬁmhﬁrdnma;t whBreir e @6@ip6§ih@1$isan aABfioahi thatdEBffective in
oma, wound granul ari zation, endonetrjosis, and the

angi
treating the skindigease.-o i somecembadiments,ihere 1S areyided agpethod of treating

aj‘%}%}g?g(glﬁgtag g%:lug%tcgh a{%@%‘%@ coggp%ﬁg‘g ItrAﬁeﬁgfteﬁnngc?{HeQndlwdual a

cmmqgnsﬂgmr(a&ihsis asempbgitien canpedses carmet protésn)afongestigiabwithicine
rein can also be used to mdul at.e or prevent, t ..
oGP B Gpon e %ﬁfgmpﬁa% it B AP Ag s cilective in

tr@t9peHatigd W th angi ogenesis. For exanple, the
i nvéntive nethod can be used to attenuate

[062Q)}v as c ul Tarsomgtenhodasents; it edchiginhomthidcalching dimer composition is

t|on f an _enmbrvo | acent a .fornmation
oS ouf S R v Pk SRS Beye B 8RB sy omee
wEdlo Wnde d wWek ahie divees ABIdROfuPfimkk 8 ekl divéalrh&USweek, six times a
di seases described herein., In some enbodlnents there

week, gF ¢ijive da sepprempediments ﬂ)@aﬂewgl between eaghwelmiggstration is less than
5i
o S AL A0S £ AR Bh some
erclorasits, |thm1n(cauailbeameea eadmmhsmtsmmomm repnstantn ffomexample, the
rrler i.sin col.chi ci ne or
dompisicaions a%ﬁeﬁﬁ) %fye ERTH YR dayso o trpo favssevery fyr days,
ev@fSDﬁ% daIyQ 3& We%kf?yf R %51‘n¥ %nibeditn{e%%t AR sATb AABE @iSied out
arnigi ogenesi s-associ ated di sease. In sone enbodi nents,
tvigredagly @rqertomsdie\dyaorrmomcquucntt ﬂéatrldmgllfamtlon of the composition can

o RPE CRlL Bf IRRRE RED T LI RREbuOT ol Fibihue Ry g about

mORR\RI6 dbault tigtayedrehoricRa@dplel thdidvidy! @églme Qb §>tt81§}:1ed (w1th or
adm nistering to the individual a conposition

wiheus rkviovere eainsrafany o aberPr 3.k 5p6 o & 9‘»)10839](frp1r2b &, ﬁé 30,
anid ﬁ%&ﬁh§' %ok, eMHoaﬁﬁ’én(t!1 't}fe'r@ﬁs nt%' & 1%1}@%6?&51{;; Jcﬂgdule, In some
at Is errective 1 n

conposition Is in an anount t

embveelahents) thdimteryad bdtveceasech ddmiaGtreti@nis mdinaematiisan dbbetr eweek.
is provided a nethod of treating a cardi ovascul ar
di sease (such asrestenosis and at herosclerosis),

mmamo "fc,f?’t élzzgﬁg BRI RED DiSedsBs by RRILN NNV endsis
[0071 The methods described herein are also useful for inhibition of angiogenesis
in tumor tissues and for treating tumor-related diseases such as cancers and benign tumors.
[0072] Inhibiting angiogenesis (for example by inhibiting new blood vessel
formation or by targeting established blood vessels) prevents sufficient nutrients and

oxygen from being supplied to the tumor to support growth beyond a given size. Because
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(such as a conposition conprising a carrier protein) a
col chicine or thiocol chicine dinmer, wherein the
W@oimpogioss on is in an anmount that is effectivePCTUS2006/034365
treating the cardiovascul ar di sease. In sone
enbodi nents, there is provided a nethod of treating an
angi%gél%gﬁﬂg Red AFbRh gﬂm%g} ﬁnﬂﬁ?ﬁtﬁ ahd Wb sBRis, téxe methods
sdriasis), conprising adm nistering to the i1ndividua
pravidahposinicarapéide ofinhsiting ueopbstit gowth ofipmiasiahthegrimary site as

arrier protein) .copprising.a colchicine. or .
welqaiechrE R r Ao DA PabnseRBIES A5G 1 FRRe FRbpfimgts, the
coRARMY ortthidbolbBicRE UaRdr iMEbItIndw B8Rl REsse®rktich. dhsBRSE.

I'n some enbodi ments, there is provided a nmethod of
enthodiméntsy ther qofiehiaineorthigeplchisinetibmaneomppshionigisrepts pstablished

conpri sin m nistering to the indivi e .
Ao T RHERE 4O R Bt R R Sl o seleotve
oc€lakibh &lisdaludiot] &)otle@wire iasfetrg wiethod ehérsibieordfreversible, partial or

t hi ocol chicine diner, wherein the conposition is_in an
compisimof tuaar vascudatre {8qmycimes nrolifstating tupemyaseulaiure).0070]

[dgiﬁs ome QM AREE Srovi g, n%%o%fg io%g@agin%&mﬁla%&g%&&ms%g by

r conposition s a I'stere 'eas out an
admiinisiadrg sy effsctive ameumedlksomposidor vempriting a welekisine@nc e
a ek, tw ce week, three tines a week,.four.tines._a
thigeelghicing dumer,; n@%regl arpouof the ShostipBdk insgiiciga foindice
signTHRAMB15BRRE} (BY Il%ferfeh% L% eh fRL RS NESR e aGRditional

admnistration'is less than about a week, 'such as |ess
cherhathempy stitheangytaibxi6 ag&it isttypRallP carcied duickip(doye thhhis sher the same

enbodi nent s, the .interval tween.each admnistratiagn .
or BB HEF it im o RIS of e “EERPERs Pt B p0ronic
effeerdfitedagut. Tk high-RYEshedIB, Hb3ever, E3RIEs hhéaendddatment-free
every four days, everﬁhfive days, or weekly. In_sone

redodiopliorntesovery ef narmiahhet cells di theaneansime ppa gellgmay also
oS8l Aing P PERLR IR, 11 LSRR

detaloping drugwiesibrantt tuinveedtls) Awnencyastorixtdendeith @dshicide of

tine, such as_from about a nmonth up, tQ abqut .three
thl%éﬂ?@?lnﬁémrfélﬁﬂﬁ EancehECHBSI Y g Fﬁgﬂ?f@%ﬁ’é%k‘% i esgiment
cy1¢/ thils Rbuds tROK &fd%@‘l;‘l%ing\ﬂ%lg RsiB@héLd of any of about

2, 3, 4, 5, 6, 7, 8 9,710, 11, 12, 18, 24, 30, and 36
[00GA} hs. [Tv vovide embouiple methodshdtesating cracérasakurther déseribed

el L AP s FPRTPB PereroonARPLS gl Bl iged discases,
indMe8kKg bdBEhamsorof treating tunor-rel ated di seases by
[ nhi%i ting angi ogenesi s [0071] The net hods descri bed

[098Pki n aresene embedimgntss GerejipRayided rmefhohplfrenas 6nst in an
nd ARG A0 D LSRR PR GEL Gfpin
colchividai drithigc@ltlgcing dives| whérenthe kampdsitidayis iim b Sinbumtghat ésv
eftg!:t?v%dm\{reegt?r?gl cancer, and wherein the amount of colchicine or thiocolchicine dimer
in the composition per administration is less than about any of 1%, 2%, 3%, 4%, 5%, 6%,
7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, or 15% of the corresponding MTD for the same
(or similar) colchicine or thiocolchicine dimer in a same (or similar) formulation following
a same or similar dosing schedule or a traditional dosing schedule. In some embodiments,
the amount of colchicine or thiocolchicine dimer in the composition per administration is

between about 1% to about 15% of the corresponding MTD, including for example any of
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formation or by targeting established bl ood vessels)
prevents sufficient nutrients and oxygen from bei ng

weplo®esto the tunor to support growt h beyonPCHU§:N&084365
si ze. Becauseangi ogenesis is involved in both primary
tunor grow h and netastasis, the nethods provided

atdgf Blofo absut PR Rb&t A, 1o ibot fd‘%‘%b@ﬁ@f’%%%&n 80Wbdut %% to about
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R Yy HRBetR B LEh B b Plofie 7k BhiSn Sl in the e
FerRadbReht MTDer Vab-shiLiollewdig 4 Weeldpbakiele ieatbue®0-100 mg/m?

conposition disrupts established tunor vascul at ure.
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OAVAI ' ci.10f .t ' ' - o
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meant i , tunmor cell ma | so resune growt h durin .
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withorK bRbkd) ReeAeySiRIRIMdy dF Mhut 853 St 3N, 4 gr@rioce] 119, 18224, 30,
noncyt ot 6xi ¢ dose of a col chi cine or 't hi ocol chi’ci he

andi3fremordhy. dnsowa rodbodinrents, Hent iswotbiiealtin dhegduisinigeahedule. In some
reaks .in the treafnent cde,. thus reduces .the,.risk
o it i 1 TRt cadzafumnistlithih SR 5F SiAm qhourh week.
[605aP! e, Cmichedsat@in b¢ Ralttdley SRMeES ofthe pfdsktiVention include, but
described herein. It is understood that this )
argjeafdinpifad; torcageinemal lypphgypt.ibastanen, srucomarand-lewiertia gMore
| : P
S EESS gl 06U SR Pl AL L1 p50MRpy tl cncer,
lusaermesr (inchaling sidaly cdllahg carep hbsisngll adivilungiagcdr @leh@arcinoma
the individual a conpositjon conmprising.a cal chicine
of ghe lflﬂg»&eéﬁamwéaﬁﬁl%% ohfAefEEn cRRfer eg%@gmnswu Lepptpcellular
cafder ARHRIor shRlach Salel BELILNRE oBstidiRBLH AN MRS Hanc@REt cancer,
wherein the anpbunt of col chr¢ine or thiocolchicine
gligblastomiancerisalganpuse erien cgwer, dictet ¢ansery bladdar cascer,dwptoma, breast

0 0 0 0 0 0
ca%lct,]e?,nco obnocuatncgrpgncﬁ)fme%ri@al gr/ﬁter:i’n/g ca%cﬁmr%a/? saﬁv/gry gland carcinoma, kidney

or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, head and
neck cancer, B-cell lymphoma (including low grade/follicular non-Hodgkin’s lymphoma
(NHL), small lymphocytic (SL) NHL, intermediate grade/follicular NHL, intermediate
grade diffuse NHL, high grade immunoblastic NHL, high grade lymphoblastic NHL, high
grade small non-cleaved cell NHL, bulky disease NHL, mantle cell lymphoma, AIDS-

related lymphoma, and Waldenstrom’s macroglobulinemia), chronic lymphocytic leukemia
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7% 8% 9% 10% 11% 12% 13% 14% or 15% of the

corresponding MID for the sane (or simlar) col chicine
wW@eoosl2ed| chicine dimer in a sanme (or siml arPCT/US2006/034365

fornmul ation following a sane or simlar dosing

schedul e or a traditional dosing schedule. In sone
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ek. [0077] Cancers that can be treated by methods of
it isieb By B B PP e B o LR EE% o
nRS A RAAR, ald/ARRPIPmydbAa! M8 mSahbQRen@ e LEWEL R B50lid tumor.
More particul ar exanpl es of such cancers 1 nclude, but

[60] not | Thei metbodsodeserthedrhsrain maly [be peastieed inl amraglj wantcsstting.

«Atncluding.small. cell .| ung.cancer.., non-small,cell. |.un
Ay SR RS ol P SER Gl AR ainpfhea < M98y of
capddrcaniogene@fly (e notingkssafiBf) ©eén REpdnkie e tHetpyewich includes, but

. hepatocel lul ar cancer, gastric or_stonmach cancer
is pphigniied gSwady (Bichee stigital reseationt yadigthereppand ghemotherapy.

HEG < Nbecause of their history of the cancer, these individuals are considered at risk of
development of the disease. Treatment or administration in the “adjuvant setting” refers to
a subsequent mode of treatment. The degree of risk (i.e., when an individual in the
adjuvant setting is considered as “high risk” or “low risk”) depends upon several factors,
most usually the extent of disease when first treated. The methods provided herein may

also be practiced in a neoadjuvant setting, i.e., the method may be carried out before the
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gl i obl astoma, cervical cancer, ovarian cancer, |iver

cancer, bl adder cancer, heptoma, breast cancer, colon
w@arnsme7osendonetrial or uterine carcinoma, salPURDS2006/034365

gl and carci noma, kidney or renal cancer, prostate

cancer, vulval cancer, thyroid cancer, hepatic
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In some enbodi nents, there are provi ded nethods
compesition gomprisisg acplshisinecsthipedighicing dimerrveidh a givand h as
ch%%%%%%hﬁé?ge%ﬁ%%t%ﬁg%?fgw re:i]ﬂ[J ?%mghglt@? {EE ffeftlve in inhibiting

angRigerdsisih taoindividal, shagde)in the moﬁ@batlemmd laf@fho8int that is
1‘I%/ﬁre are provi ded, net haods 8 (}reatl ng breast cancer
ingurHcient thdgduse crerxigydn theadiyidupirin spappemiediments, the second
nced breast cancer, stage
dkﬂﬁ%%gi ?m%%%%ggéﬁﬂah&?fQgﬁ%vanced breast cancer, and
met ast atl c breast cancer. In sone enbodi ments the
cance IS Iun. can&ﬁ |nc Udl f or,. exanp

CompRoStinp fompriving salshicing ok hmg mgdeﬁeras advanced

CONERL: or STBIJIcIRENS didh@ cancer (SCLC, such as advanced
SCLC), and advanced solid tunor malignancy in the

[00348. | n Berrectbedsalberied deraimeonsprite l@st@at@mwénomposmons
P T A sBR0E e ST P! B0RGPLED oo

heedin efers tpanompadridcontndey twe(sems ok dﬂ‘fdr&ﬂtﬁﬁlﬁ)uﬁﬁé@bo@@nﬂne
advanced solid tunors). |n sone enbodi nents,
thiogplelirmesoreyivaives Aacqtn “Deraters oof srshdnae tb@p@l@hlcme

iné L@ MbtN G e AbPHRIELTS Esths cﬁﬁd? fnat ere‘;‘sﬁﬁ&u?a"i‘lﬁgﬁfwlar to co ch1c:1ne or

col drectal cancer, rec cancer, non-s
thipaolcking onm-lkmwmnngehqmlmimnn?ca@ blaEs 35 aobohadinecad) thlocolchlcme.

GRS e 57l Bu GRAGE Do BT o1l TEAES sritr biological,
phefhfioRfidhl, GRERI PSR/ or ?gicﬁrp%m@ég (FROGRG, fFRhanpE

ovari an_ cancer, mesothelioma, gliomas, glioblastonas,
functionality) of colchicine or thiocolchicine. In some embodiments, the colchicine or

thiocolchicine dimer comprises at least one thiocolchicine subunit. In some embodiments,
the colchicine or thiocolchicine dimer comprises two thiocolchicine subunits (hereinafter

referred to as “thiocolchicine dimer”). In some embodiments, the colchicine or

27



neur obl astomas, and nultiple nyeloma. In sone
enbodi nents, the cancer is a solid tunor. [0079] The
woredokoe®stlescri bed herein may be practiced i n BEI/US2006/034365
adj uvant setting. "Adjuvant setting"” refers to a
clinical setting in which an individual has had a
thidtSitigEve dimeadeRsiisedtied @ahtdind Sububitdithertit aff@GeRad td 36)
been responsive to therapy, which includes, but is not
“cplichicinedimer”)-sur gery (such as surgical resection),
ot hen ther
R 7" o S Bpe BOoRER, B ORIl EER YRRl  compound
of ansilal@y:.ed at risk of devel opnent of the di sease.
Treatnment or adm nistration in the "adjuvant setting”
refers to a subsequent node df) treatnment. The degree
of risk (i.e., when an individual in the adjuvant
—setting is considered as "high risk" or "low risk")
dﬁgends upon several factors, nost| usually the extent
treated. The net hods provi ded
her ei NY#A® YO0 be practiced in a |neoadjuvant setting,
i.e., arried out Xefore
i O} n |sone enbodi ment s,
2vi ously been treated. In sone
enUQﬂinent., ' \\yal has not previously been
: bnts, the ftreatnent is a first
i ne therd¥ts [ §080] The met hods described herein may
be carried out iXY conju n\\Pn wi t hf ot her nethods of
cancer treatnent Yax €xanpie, in [a conbination
t herapy setting).

For \exanpl e, in |sonme enbodi nments,

the met hod conprises & first theLﬂpy conpri sing

| adni nistering a conpodition conprilsing a col chicine or

t hi ocol chicine diner, and a second therapy. In sone
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hy3Hx9E LY meﬁmferfeufo%& VAR tARE %gétﬁeh RN, BAXNEa Gakihk SFoup.
out ~ @it her si nul taneously or sequentially (i.e

., the
[608|4]5t t h eA apde vagletsmfrqr@&s -liplsingtaspensecap be aedsio lmmduce the linking
gr%lgy ‘rl §18 l%ﬁy the aht qfrl%c &];?Qeqh%ﬁgé 50101151!38 Wﬁ&%fjchlﬁme monomer

ﬁ]nIS erin I'nc aneo

coﬁfpoﬁﬁﬁy@ﬂhb diﬂléf)haﬂe 6 SiplRS A8 aﬁﬁl@gﬂo&p rvhoaldca@tr ottice teaetive
or thiocolchicine diner wwth a_second ChenDtQ§RKPGUtI

(nﬂé@-mhﬂtcé g%lpﬁ ,lqg psserten theumisrwrdiatendhen Fpos fep rgtecteg using
gr&%{ﬁl e 1 K g@éﬁ Fbrﬂ& ga's gg ReSdtS: 'gpodpg &ee, for example,

ereln OS|t|0n | In an 4
Graens,) ﬂl"tWt iaatl PL 6. MhSMiitsj Rybk S, fiesist ¥ ¢dition,

WURE PO e ioPHE GERE 9@3@1%? %%F tﬁlé%%?ra W herein by reference

in @Q:'i%?ﬁké OTheD ARFilS VareetE 6f GBésClii@n®grotipd REekv@Riig e amine
di mers | chi ¢i ne or thiocolchicine diners
functionality can be employed.

[0085] In some embodiments, the linking group X comprises at least one carbon
atom. For example, the commercially available (Sigma-Aldrich) reagent malonyl chloride,
C1-C(0O)-CH,-C(0)-Cl, can be used to form a colchicine dimer where the X group is ~CHp-.
Similarly, other diacyl chlorides of varying lengths can be used to form X groups of desired
length. For example, in formula (II), when n = 8 and Y is CH,, the commercially available

(Sigma-Aldrich) reagent dodecanedioyl dichloride, C1-C(O)-(CHz)10-C(0)-Cl, can be used
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[0081] The nethods described herein conprise

adm ni stration of conpositions conprising a col chicine
wW@erooslo276D| chi ci ne di mer. "Col chicine or thi ocPCT/OB061834365

di mer" used herein refers to a conmpound containing two

(sanme or different) subunits of colchicine,

o PRSP 0 85 ALY CHIRL P2 e BB ML Y Bt s
n * il riht eehgbmx, B-SOWQmﬁ&pbﬁt@tl chlogids (OtgahicrSyhthesssl Tobllavoll 6, p.715

col chi ci_ne ol chine or are in fhe same general
BT Rt §455 G i Bheddo svibaske b RRE B X when X i —
Ly t | |
NEOTGHLY Otk SN 5 o ek Al 606 6 el e X
linkbar Gecaf skfl mahe ag hedirecsdd ta Ndchtg, Sthij Chbmtrypd rPlrcbtem

(i.ncl.udi ngi fo',li .gxan‘fa%%ﬁfée%gc l i ty99 L@%@{:}fcg ci ter2,

0 C
B i e

Sectib Hi pp-r7e-168, dlmcmﬂdbwhrdalanan@gmp regstipe Foeslinkwss; and Chapter 7,

t Rj ck uni t her gi n ft referred to
oo PP ER0, e Foui? Bl b S Lo sl B HeeliG5e g ohs for
reﬁgéhfs%dlpﬁﬁ:e@l!iﬁem&@@lecfbt Gﬂoﬁﬁllﬂhﬂgﬁmﬁ@%teﬁﬁﬁgBMpounds The
col chicine subunits (herein after referred to as

entigaoatAngs HdheiptreamentionsbWapg refeicaer aadrbetirwery she spreific sections

col chi Ci -hi [ oS a conpound of
e%@?%ﬁ%ﬁe?ébﬁ?&%(&%? h% Te e}gfeq%ﬁed B in each subunit
[0086¢i t herln aomebimbz&d&mtsathmi)@icﬁﬁﬁ @ thiooelphicii? dimer is a compound
t hox ﬂgdroxyl or net hyl enedi oxy when taken
oft é?( th R3, R3 is nethoxy, hydroxyl, or
met hyl enedi oxy when taken tgﬁ$ her with R2, and X is a
linking group. [0084] A wd riety of cross-I|inking
pns can be used to introduce the |inking group X
One“of{ skill in the art will recognize that the OMe

the vart. For exﬁn‘p
G

o k)
e G'o s [ Orgam S A
‘ Iey H York 1999, the cotent

y i ncorbor at ed herein by r¢

their erety. Thus, a wide variety of i ng
groups reyctye with the amnefunctlonall e
enpl oyed. /| 0085] I n some enbodi ment s, the/fi

group X gonprises at |east one car bon 0 B,

[0087] wherein B, is a methoxy or a methylthio group, B, is a methoxy or a
methylthio group, n is an integer from 0 to 8, Y is a CH, group or, when n is 1, can also be
a group of formula NH.

[0088] In some embodiments, n is any of (and in some embodiments selected from

the group consisting of) 0, 1,2, 3,4, 5, 6, 7, or 8. In some embodiments, nis 1. In some
embodiments, nis 1 and Y is NH. In some embodiments, n is 2.
[0089] In some embodiments, both B; and B, are methoxy groups. In some

embodiments, both B; and B, are methylthio groups. In some embodiments, B; is methoxy
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atom For exanple, the commercially available

(Sigma- Al drich) reagent nmal onyl chloride,
W@ReSHON5CH2- C(O) - A, can be used to form a coPChiUSt00€034365

di mer where the X group is -CH 2-. Simlarly, other

di acyl chlorides of varying |lengths can be used to

e Y 0 s iy BB o and .
methoxgegroupl 11y same einhbdimeqis) @nmokhi;biﬁeahjthipadgﬁdqme dimer is any of

d L dichl
R B o ot O o £5RBers,

IDN$808) dfd- TDNFB019r oups where Y is NH and n = 1, the
reagent 3-isocyanatopropanoyl chloride (O ganic

[6999] hesedn sook |embvé1]men3,, ths. cpm@ogllcgggyuocc}lg]mcms dimer IDY&5404.

can he thesi ze the |inking group X
IDWﬁgjg?gompmd @]her wel | - known cross-|inking
reagents can be used to gengI e the X linker. One of

skill in the art is directe Wwng, Shan S.,

Chem,stry of Protein Conjugation and Cross Linking ,
ess: Boca Raton, 1991, in particular, Chapter
(B)., pp. 33-38, directed towards

R reactive agents; Chapter 4, Sectio
rT™ected towards am no-group res

OMe

§'n9\€ t he col chicine or thlocob("'«
dimer is/a co gound of the formula (I1): [ 0Q87]
wherei M'*B1 is a nethoxy or a met hyl thi o group, BHeis a
(BAPOXY, G BrBELUUR, Gefimolind § 1iRcd BEAE LihEATN676,
is a group o nis can al'so
ID@E@Gﬁl&dcdmwaumﬁafﬁmmnmdﬂmgﬁ] In sonme enbodi nents, nis
any of (and in some enbodi nents sel ected fron1the
group consisting of) 0, 1, QI\I, 4, 5, 6, 7, or 8. In
sone enbodinents, nis 1. In sone enbodinents, nis 1
and Y is NH |In song enbodj s 2. [0089] In
MﬁmeeMmm . 3

OMe

Bl is MR
OMe

any ofeo(and’i n sone enbodi nents sel ect eg
group consi §ti | DN5404, | DN5676
0

SMe MeS
Biocompatible polymers and carrier protein
[0092] In some embodiments, the colchicine or thiocolchicine dimer compositions

described herein further comprise a biocompatible polymer such as a carrier protein.
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| DN5800, and I DN5801. [0090] In some enbodi ments, the

conpound is thiocolchicine dinmer 1DN5404. 1DN5404 is a
wa@orspoeteds of forrmula (111): (in) [0091] In SoneCT/US2006/034365

enbodi nents, the conpound is thiocol chicine diner

| DN5676. I DN5676 is a conmpound of formula (1V): (1V)

[6993¢ onpat Abliedieteiehé e bivabih&IHIE AR EribdsQA8Btad R that does not
sone enbodi ments, the col chicine or thiocol chicine

anpreeiabl e alias 0% TP A apadyerss Y hikie biglo gleﬁlltsﬁ%tﬁmd@ﬁﬁ?pvhlgblt as
in o8 R BBl b KR et RS nB B Rl S0

biscdaspatiblembteials d@ﬂﬁasrmbtemp,m@mmbbﬁdésl, pﬁllyse@bhaifcfeg (fdg | starch,
|olog|ca%$§ysten1|nto whi ch

el e BSOS DR BYER oGt cRfkie ko), and lpids,
Sﬁlﬁﬁa}é" lﬁ!}%o‘fn&ﬁﬁﬁrﬂo'lﬁﬂerg Enchdal f2¢ E{(eﬁnﬁb %m@%ls)@u?rmg or synthetic

mat eri al's “such "as protel ns, cleot |
prpeinssacicraalbusm, (rmu]g;n,,hemog}obm lycsekymé asenund ghobulanss (;1—2—

iR BUEh bfotist 6 Y ReqiRE b riop i Hisah e i ARl a8
conibihdides of ﬁ{y teoe)admh&e tIREd4T Skfhﬂﬁet‘i)&ﬁél&ﬁﬂeﬁgnélﬁdeg Yo dxatpfe,

proteins such as al bumn, insulin, he | obi n,
QIWI@ZIMIWFWE)Q]H@@DDH renchad Qham)a@pb@mb allcplrol, polyacrylates,

nect casel.n_ an

pqulﬁ@?&eé{ﬂ 1‘n|et acry?ateﬁgo Lydtr yilﬁ Q‘Elcd)f goq}f]é{h}/loxazg;1n%6)ogracry?am1des,

S

pdlj’fl@(ﬁ;ﬁ‘@ﬁyl aSyyohided, @oRelnyiEBi®litoned, pdl@'lacﬁ@é/ glsalidy #hd the like, and

yal kyl ene glycols (e.g., linear or branched chain),
CO&WWWHW eggofohol , pol yacryl ates, pol yhydroxyet hyl
acryl 2 I i :
[gg)f‘@acr vl "gﬁmet ol f)rif))gei%;i”# Sr%i%rrsgts P}yggé’%/c?ég%?ééélgﬁl%ﬁodf* altfino acids of
anydénpth (pdlpging cﬁllil thopth, or;ﬁ:}ig;deats) ivded¢lghngg bk lidearamn drankkeed, comprise
onbi ngti.ons t her 0094] The term

m'@%ﬁ&@ i acidy SOt rype Egv&s@ G B 8l no

en@&‘nﬂ%s&f arPdi¥inb %@ﬂtﬂblﬂmé}(ﬂleﬁ $h§Bedn4hbditi8ithra®¥ or by intervention;
fragments), whi may i near or branched, "conpri se

fon@chmnl@dhmﬁidﬂb@@ fdsnat@ndglmoswbttlpm lmidaimme@beb&atlon

The t.e
AP 2 oo el B S PRERIRAR 175 A G Bin is tem
aré,lToesaaipld, olypbstides X aipintng dhe nidre @nab@gwafaﬁramm &dd (including,
gI ycosylation, lipidation, acetylatjon,
fop Feapm pnatirab amingy acidhy ete) rasrwalkasi gskar apqdificagions known in the art.

R R O L
naﬂiralasoun:m(mhas ibtbod), e syrdhasiged (such as chemically synthe31zed or by
synthesized by recombinant DNA techniques).

[0095] Examples of suitable carrier proteins include proteins normally found in
blood or plasma, which include, but are not limited to, albumin, immunoglobulin including
IgA, lipoproteins, apolipoprotein B, alpha-acid glycoprotein, beta-2-macroglobulin,
thyroglobulin, transferin, fibronectin, factor VII, factor VIII, factor IX, factor X, and the
like. In some embodiments, the carrier protein is a non-blood protein; such as casein, o-
lactalbumin, and B-lactoglobulin. The carrier proteins may either be natural in origin or
synthetically prepared. In some embodiments, the carrier protein is an albumin, such as

human serum albumin. Human serum albumin (HSA) is a highly soluble globular protein

of M; 65K and consists of 585 amino acids. HSA is the most abundant protein in the
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for exanple, unnatural am no acids, etc.), as well as

ot her nodifications known in the art. The proteins
wale@sn21etl herein may be naturally occurring, PCEUS2006/034365

obt ai ned or derived froma natural source (such as

bl ood), or synthesized (such as chem cally synthesized

p?%Bgéﬁ'&%dxag f(ﬁ‘e/@ dove Al ll%ﬁp&ng% 6&%@%'0% Iﬁﬁ%{l 8 Ciasma The

es of swta e carrier ot ei ns
arpirxotaeidwquﬂmlcaaf Hf Af conteding antolll 0617 disulphileroaidgedy badifree thiol (Cys

S PriisoureB P RO b B LS 11 RPEi R £ solution has been

1n@fb‘ajceﬁﬁ@ﬂh@bfé'v8ntﬁm AldRRAtAGT 8 BY pERERIAE Shdbk (see .8, Tullis, JAMA,
bet a- 2- macr ogl obul in, thyroglo uI|n transferin

237, B651160.t46A- 466a6t96’7))w¢1 Honsartebal Wrgery,f%o@logwnd Obstetrics,
i ke, hi
13558 P16 oD kP S e B PG TR R reatment of

né‘o@&ﬁl Rypedbilituddeadi® (Hak, . g. ¢ ﬂﬂla@sdrﬁ%ﬁﬁﬂaﬂﬂ%'ﬁl’!ﬂomg&@s and Hemostasis,
rrier proteins nay either be natural in origin or

6 s%ﬁnmeﬂ%a))l yObeeghains arheadmenlaigboyrhanbaving spsum albumin. Use
T e

thgd;a)dmmmmtlpns)mmdn-lnﬁnm%iﬁahnshchta@ Hiestetermiarybdbmalsi(imoluding
undant protein in theplasna

aci d %]?e nost
d%?f“&@ﬁ%&ﬂilggrf urféa%l@"‘ of the colloid osnotic
[06S6ISUr € QimBYSREmRIRsR - (HSAS hﬁéqnﬂl% éﬂ’é?br | gkgg);éﬁﬁ&ﬁdﬁé sites (a

HSA contains a total of 17 disulp
total eéeighi fot fa(t@wslds;le)n endngermus hggideoftHSAgl andrands(aldigerse set of

s B RSP HRC BP0 Sl AR P RAtHE Reriai ihds (Goodman et al,

THYY PIRN-Rlabélb £ic SR Ks BrapRufts; 9"Ted, NIEGrad AN Néw K ork (1996)). Two
355- 360, 460-463, (1977)) and Houser et al, Sur ge
gt?'/{dSA which

higly ﬁﬁ@m&g}dl%we@@gﬁbwn@@m@@n %bdqnmsﬂ(%lag@dﬂy&
ar%: ﬂlegg]w&lgﬁ&tt r#g'&b%ﬁ%@é&@ %Jtliml i %}% 13581% a 8 a egql%ne residues near

er bi

thE& sidfay sdtich ﬁﬁmmgtﬂaahﬁh{t@ﬂbmfw p&]ﬂﬂh@l&ﬂdﬁ&tﬁ&ls $see§5e g Fehske
| bumi.ns. are conte

- h
et Bisgherts ariilaP B2 CORDDH cBierDdoR b Bt 16, 57800 (1999),
KAohUMes, %w ﬂfegemppfmr 1 L& (1990), &1, N&y Sh&er Biol, 5,

cont ext of use of these CorT'pOSItI ons | non- human
82;7a3ﬁ1ﬁ|9§$) Sugih chal. ,tﬂﬁefemetE@gl, A ar4pOedti (t8P%), Heret hiudVatgre, 358, 209-

10852 e Eict oF R Bt o P 2 2B L) i mg
[0991]63 (atT kfld@fan%kﬂhf)lef Sdrriéradrbiind Gk HifurthaNd ROGIRALRMIE. Tt is
gand of A) and binds a diverse set of drugs

u@ﬁ@@d&ha‘t;ﬁhlﬁ é@ﬂcrlatlmaa@lerﬁélyaappb@ﬂ ip bemngv@ablﬁw?m@bi c
Wound %1{2 '
[o her apel{uetC(::?l grgéir% g?tglhe(gl%Chﬁggm}mrfﬂﬁﬁl é/rvlq&os r (# gg‘é%’ Serves as
a darderfogthe @ablchitideyorbhincblolgicime tdaserhne ethb esiep prays étthie n
subdoma HA and. ] L1 A of. ch are highly .
COBRSRGAR Sl the GBﬁmr@ %ﬁlﬁ"éﬁ@ﬂﬁaﬂ? i angfs deady e Hepeable in an
aqRESsh&Buh 88 helpe maflR@h the suspension as compared to compositions not
comprising a carrier protein. This can avoid the use of toxic solvents for solubilizing the
colchicine or thiocolchicine dimer, and thereby can reduce one or more side effects caused
by those toxic solvent. In some embodiments, the composition is substantially free of

surfactants, i.e., the amount of surfactant in the composition is not sufficient to cause one or
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t he surface which function as attachment points for

polar |igand features (see, e.g., Fehske et al.,
w@e@slozress Phar ncol , 30, 687-92 (1981), Vorum BerUSNeE034365

Bul I, 46, 379-99 (1999), Kragh-Hansen, Dan. Med. Bull,

1441, 131-40 (1990), Curry et al., Nat. Struct. Biol,

7 = . . 1 is TR

S SRR o L i B compd o8 g FYertd s ncividual.
Insnohe Garbiodiments, ghe. compdvitioRPiofred of suthannts. 45, 153- 203

4)). [0097] To.provide an.exanpl e, carrjer. ..

(R o) D eampambRaicRt, e BB SEnBRS piRor &t it e gelghicine or
thiddalchichiedifes €6, fHel cOMMpBSiiBA 8bihyri RRREIrRS piofsin-associated colchicine

bi oconpati bl e pol ymers. [0098]" The carrier protein
or(thigedickisingldirnen ny\ssasiatien” eviRsewiatediis yeaddresdin yn & geneed sense
oy Bl o B A g B BB i o
thiveklebictreeliget @hkinGigieud coinbbaten. CdrGixARpR i calfRE Brotein and the

readily suspendable in an aqueous medi um or hgl_f)s )
cotfi HeaprihioseloBishsehimpione sensidshphisciping aswepbt il basarrier

I : ei:n.

pei SRTRASLALIANE S UM e iRl AUt
aqoeous mabwh @b canpaediionecqomgusitionheitietny theamarriee groteino A6 andther

nor i de effect.s caysed .those.toxjc.solvent. In, .
xBRRE: DS rTanBHian sp e IRt SR op el b e e 4 ppspoiated if the

cafie@ rAbinStiblipet BRtcBlchicit® or thidEolRmRiNR AL if Uh haedR8 udpBnsion.
the conposition is not sufficient to cause on orrmrg

Fog examplef the cgrsipr protedmandidie eplghizinewin éinocdiehicioargimsdrtcan be present

- dm nistered..to the individual..ln.sone
na %ﬁ%ﬁi@ 11t anopyrgcle ’OWE%E 1S %ﬁh?rsaae?‘érébegfhegeﬁﬂ‘f act ant s.
[0103999] | A selEEicREDe diisdNdtEciné Higned & FstadiliARADrPid aduSous
associ ated wiith the colchicine or thiocolchicine

sugpepgipn ifj it gemainsuspeaderbis an agyeeuspedivadsuchep wethout visible

' . . ML h o . .
P LR FSSAG ARG T 1L 0% P 0FRL SILFL st
of gehdr.210.3%0s% 1ah @, Aef, @ 3, 8,0, 106l 1¢a2,rI4eB6,p1806@1 o7 72 hours. The

ffecti i d/ : f. the col chicine
sugenSih SGPERIIE T 10 HEF P2 G0 ot ACEBH BT fogH iniua
(sRRATBLSan) @a&ﬁ?{ df¥he SUsPdRloA @géhetrahﬁ‘y (%Qibﬂ‘d% hetdi€arftY) evaluated at

t hi ocol chi ci ne mer are consi dered as bei ng

a stgageoleinperatiire (Juch herooar teinperaguro (wich an@d®-8§ °Cher refrigerated
.chj i ne. of . hiecol chigine dinmer n readi | o
cof QR G L FERrATE REPbTo TRLRIF 36 acgemperatre it
exbibitp 86 bt @itatibint d? Piiticle i olodlidratiin WEiBle@tb fthe Pke@BRS BBKhen viewed
xanmpl e, the carrier qpr otein and the col chicine or )
uneieithe eptecat BrHescaperaly 1408 tiaaesortiap i fisen mautgaptiqrareparation of the
sudeRliGh NsEby LdZhS ﬁetw&/aﬁﬁlceﬁ%‘aéﬂ%c Eraldd tgﬁﬂllgccggﬁﬂiggs, such as at
I Mer i n an ‘aqueous suspension. For exanpl €’ the
a teraperatare fhntis digheathdn abatdO6I1°Chi ci ne or t hi ocol chi ci ne

TS SR BBk bR i
coBbGRbE EREL O ssdMUOLR vaRibGd MGt e orl ekampledll dohZ&nbddfinents, the
car?igr gg)ltje?g lijssin admixture with the colchicine or thiocolchicine dimer. In some
embodiments, the carrier protein encapsulates or entraps the colchicine or thiocolchicine
dimer. In some embodiments, the carrier protein is bound (such as non-covalently bound)

to the colchicine or thiocolchicine dimer. In some embodiments, the composition may

exhibit one or more of the above aspects.
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suspension if it remains suspended in an aqueous

medi um (such as without visible precipitation or
wagedsmemsat i on) for an extended period of ti nmeEPCHUSINOEB34365

for at |east about any of 0.1, 0.2, 0.25, 0.5, 1, 2,

3, 4, 5 6, 7, 8 9, 10, 11, 12, 24, 36, 48, 60, or 72

rs. T 114 i J, . . .

O S sar 1Ty e oo 1R oMb partcls (such a
micnatiavticdiesadr ngsopinticles) komarijing Shabiibit gmiafdimbigs consisting essentially

spensj on i.s erally (b not. necessari .
o} § S EARIR x a S B s A Abie Pty gt 5 glgpmin). Tn some
erhIIRBERS, YhE cdIShibihe B thAQolhidife) diftfer [s&dobted S¥ifl B carrier protein (such

0
conditions (such as 4 0C)). For exanple, a suspension .
asiatbusniab| la sameznstodimepds, thengoemesition compiisesgahomrtiden(de., particles

flocculation or particle aqql onerati o isible to th
with BE sl SRt ataiio it L sl 1 Mg taofielels g such as
nAdredtO0Bah hbgRE an@bf 2000 800,1700 1 60BN 500,00 £3002D0® fand 100 nm. In some
preparati on of the suspension. Stability can also be &
enghpdirpents dhepvesages srger diansders eSthe ﬁ@n@wﬁ%qlﬁs igrtBe cappeagition is no
ur i.S:hi 4
oy Pt RG) A I S8k SR e e ARn R bar laflber of the
nahbparticbcin the nempositon is hetween abop @9itd aloout dadnbe In some
ssociated in various nners.. For exanple, .i

, .in so
erRBATHRrHBRS AV rARE O AR ﬁarw%téé e Waélopﬁtl‘é\]&?ri%&eﬁ‘?’%en\%%f)ﬁt 40 to
aboE2RAUE NG GhbddineHe) thOh&lop&rtid]iBe stdile FHZRble.

enbodi nents, the carrier protein encapsul ates or
[080R}]r aps tTHe motiidés Guchersonictdpadictss o nanapertitilesp desctibed herein may

oA T s U SE  p bt
bibdngREblhhéding. Gulfible blodoBpablE€MRam iRBINAS but 418 not limited to,
Wcorrgo& tion may exhibit one or nore of the above

&

efifered eawrzps medisosadinenitvbisradenatise, optHenalyripéisrad; sefntions of
J . r .

B FRoPLL S 25 ALEAAEAA R R g souions o
sugasopsiohalty essead saltionsof ¥it@nime| aptioasliyebudfered solutions of synthetic

t bi ocal ¢chicine, diner and a caryier protein (such as
POhYBE [ d-coHag i TRiHBoES: ﬁ%ﬁ@,hk@he col chi ci ne or
[016¥4]0CO! Chiyd gk BBEartis r??@l@fnelq ¥ ddingd3Rion@ebdrfed herein will vary

p ( [ bumn). | nb t he

rotein (such as a n sone e i

odi nent s,
depomias o1 therpheumgeeirsed agrah apbothéodoaspopients in theapmipediten. In some

ith a verage Qr nean .di aneter of. na greater, than )
enffiosttn e Sb fetnmiion orIPrRsSE cabitr praiettip 4 A Bietin; thet qufficient to
staIAetth@ el clitind 00 thi &dshicfAdinfeP &h arb&fhieodMhspeddfon, £ Example, in

and 100 nm In sone enbodi ments, the average or nean
thelfosmeafarsiabdg callpadad supension Gretsas astelle sespapaen of misrqparticles or
g e 0, | . '
el o880 S ol e R P o T A B iy b the
sediprgpesion irgta of thelvelchixdie @libidtoldlicine dihartih ad@Guents medium. For
sone enbodi nents,, the average or nean di aneter of the

PariiopAHRIREISSOMPesians. dhrratat of e Criier BEIn 2lve dapRnds An the size
m??gﬁiﬁf%{@géﬁgrg lftl(leé REHAROBA TSI BR iR Emer.

[0105] In some embodiments, the carrier protein is present in an amount that is
sufficient to stabilize the colchicine or thiocolchicine dimer in an aqueous suspension at a
certain concentration. For example, the concentration of the colchicine or thiocolchicine
dimer in the composition is about 0.01 to about 100 mg/ml, including for example any of

about 0.01 to about 50 mg/ml, about 0.1 to about 50 mg/ml, about 1 to about 10 mg/ml,
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[0103] The particles (such as mcroparticles or
nanoparticl es) described herein may be present in a
waleaosfoorontl ati on (such as | yophilized conposi t PORYSING/034365
suspended in a bioconpatible medium Suitable
bi oconpati bl e nedia include, but are not limted to,
a%ﬁf & eg/rﬁptfofa%E)@tC@ AEHRD HSouTRdb abokt %lrh@’ﬁll 4t ¢ [‘r%d/ml In some
tional 'y biffered sol uti ons of am nd aci ds,
enolpidimenats.l the m&mraémnsxﬁ lthet Godahdcing oxﬁhwelchmneabmenmalt lejast about

e e B 00p Bph o SBERd: o PR prelif 0 md el Pty 05
m8/AmIS Y B tohEnl,Cl ﬂaglnmrr@ Bsmg/hil Pl 6 npemt, 2l /Mg, BR8], qriﬁg/nﬁtnsimg/ml 6
the |ike. The anDunt of carrier g rotein in the

mg/erpd H b r@&/mixﬁ? patniadp aigimhi15me/ady2(oagemd? hmeonl, 30 mg/ml,
c h In.the
4(%: %ﬁpo ¢ Wﬁﬁ}lnlﬁl 31(]) rsé&gg E%xbgﬁ gmegt file %12 g#g%é% Present h an amount
thamvpfdssnes ofsuefattahil soothat e Gomposﬁlibrﬁﬁmﬂ or bltatantislly free of
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1280 QBbutet: B dHout BROWboBt 5¥ té Bbout BN, §LBuEYN0dL BBAL Smbodiments,
the concentration of the col chicine or thiocolchicine
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1(mgblmless 8: lraj/ldéﬁs 8: 40[11]3/3!3117 1 5r 1%y, 611 or@esﬂlﬂ Mor leEs mgi 811 less3and 3:1
/n1 9 ng/n1, 10 ng/m, 15 ng/mM, 20 nmg/ M, 25
30 ng/m, 40 ng/n, and 50 ng/m . In some
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i e 8?‘]&%11&-@1[1} 1?%‘61?5121 ]ﬁﬁ% n‘gﬁﬁg ‘lelﬁlln The particles (such

as microparticles or nanoparticles) may have an average or mean diameter of no greater

than about 10, 9, 8,7, 6, 5, 4, 3, 2, or 1 micron. In some embodiments, the particle is a
nanoparticle, i.e., a particle that is less than about 1000 nanometers (nm). For example, the
nanoparticle may be no greater than about any of 900, 800, 700, 600, 500, 400, 300, 200,
and 100 nm. In some embodiments, the average or mean diameters of the nanoparticles is

no greater than about 200 nm. In some embodiments, the average or mean diameter of the
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about 0.1%to about 50% (wv) (e.g. about 0.5% (wv),

about 5% (w'v), about 10% (w v), about 15% (wv),
W@b@wan2@890 (W v), about 30% (w v), about 40% (TYS2006/034365

about 50% (w/ v)) of carrier protein. In sone
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SR AR AT A ——
coﬁ&hﬁ%ﬂ:&i I?Nﬁog 'ofTﬁBNf GHAE aPRad: ngﬁ%% SF 1 B%ﬁl@% hfg/ml, 2

coated wt | bum n n sone enb
mg/lai |3cmgvfmla41 g/l Stoog/trih omglralh 7 crmg;(ml 0}] mg/iml( 9 mg?hﬂaﬂo mg/ml, 15

el 30 g/, 33 MeA 30 S, ab T, a0 58 A O O 1 1O
[0111] In some embodiments, the composition comprises a nanoparticle
formulation of IDN5404 or IDN5676 (hereinafter referred to as Nab-5404 or Nab-5676).
Nab-IDN5404 and Nab-5676 are nanoparticle formulation of IDN5404 and IDN5676,
respectively, stabilized by human serum albumin. These nanoparticle formulations can be
generated by methods described in U.S. Patent No. 5,916,596 and U.S. Pat. App. Pub. No.
2005/0004002. When dispersed in a suitable aqueous medium such as 0.9% sodium
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100: 1, about 0.02: 1 to about 50:1, about 0.05 :1 to

about 20: 1, about 0.1:1 to about 20: 1, about 1:1 to
wW@bwan2783 1, about 2:1 to about 15:1, about 3:RCT/US2006/034365

about 12:1, about 4:1 to about 10:1, about 5:1 to
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catrr 8€itdb®or Yraoedi@ing<Rtibia iR fe) enhiidiBerts, ThPlaBmaceutical
col | oi dal suspen5|on of thiocol chicine dlner The si ze

copipogition gemapuass aselokicane ofithieeelehiyingflimerea garrier plosdn.jand a
ph&r&c‘é&ﬁéa@}l%ﬁéeg%a%%eogagﬁérosﬂltgﬁg forqg}ggalfa%ma%gn %the%yg In some

m Ccrons
embodiments, the pharmaceutical composition comprises a colchicine or thiocolchicine

dimer, a carrier protein, and a pharmaceutically acceptable carrier suitable for intraarterial
injection.

[0114] The pharmaceutical compositions are generally formulated as sterile and
substantially isotonic compositions. For injection, the pharmaceutical composition can be

in the form of liquid solutions, for example, in physiologically compatible buffers such as
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preferred range of about 20-400 nm Since HSA is

freely soluble in water, Nab-5404 (or Nab-5676) can be
w0 e@snstosi uted in a wide range of concentrati oPGI/US2006/034365

ranging fromdilute (0.1 ng/m |1DN5404 or | DN5676) to
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conprises a colchicine or thiocolchicine diner,
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et A g E R el SHinac SaRulg pharmacentica

exepiaesint o steh, @ussse@ctoke, ucrose, gelatin, malt, rice, sodium stearate,

glycerol monostearate, glycerol, propylene, water, and the like. The pharmaceutical
composition, if desired, can also contain minor amounts of wetting or emulsifying agents,
or pH buffering agents. The components of the composition may be encased in polymers
or fibrin glues to provide controlled release of the molecule. These compositions can take

- the form of solutions, suspensions, emulsions, ointment, gel, or other solid or semisolid
compositions, and the like. The compositions typically have a pH in the range of 4.5 to 8.0.

The compositions must also be formulated to have osmotic values that are compatible with
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solid formand redi ssolved or resuspended i nmedi ately
prior to use. Lyophilized conpositions are al so
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[0121] Suitable tonicity agents are dextran 40, dextran 70, dextrose, glycerin,

potassium chloride, propylene glycol, sodium chloride, and the like, such that the sodium
chloride equivalent of the ophthalmic solution is in the range 0.9 plus or minus 0.2%.
[0122] Suitable antioxidants and stabilizers include sodium bisulfite, sodium
metabisulfite, sodium thiosulfite, thiourea and the like. Suitable wetting and clarifying

agents include polysorbate 80, polysorbate 20, poloxamer 282 and tyloxapol. Suitable
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il B Bosbl S Srslie . D ARG i e TR0 ot e,
d@?ﬂbﬂdﬂpﬁ@@h@@d}aﬁﬁihﬁm@m rkﬁbl%oy@ﬁ@igpﬁamqﬁio@ih@ (D@P@D um
phosphate and the |ike, 1 n anbunts sufficient

distdonlahapphdyoline ARGk hy kBB G9HOE PhpephaHdcholing (HSPC), and
othdr ‘%&E{ea %%po&?cfsy\ﬁgé‘ht@%%m@_'d Zur%]:(ijarﬁ%r en?ulmﬁers are also suitable as

additives, e.g., sodium cholesteryl sulfate and the like.

[0125] Also provided are unit dosage forms of colchicine or thiocolchicine dimer
compositions, for example, a unit dosage containing from about 0.1 mg to about 50 mg,
including for example about 0.2 mg to about 50 mg, about 0.5 mg to about 30 mg, about 1
mg to about 20 mg, or about 15 mg of the colchicine or thiocolchicine dimer. The term

“unit dosage form” refers to a physically discrete unit suitable as unitary dosages for an
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[0121] Suitable tonicity agents are dextran 40,

dextran 70, dextrose, glycerin, potassiumchloride,
w@e@pp®ee gl ycol , sodi um chloride, and the | iRET/US2061034365

that the sodium chloride equivalent of the ophthal mc

solution is in the range 0.9 plus or mnus 0.2%

. [ 0122 [ L OX] . Lb Lnekude
o b B AR EP PL SRRy 5 B o
prodiceshs ddsired thetapemteefendn hdsecihiidewitbaisuaible phahdacdi@ical carrier,
.and clarifyi agents i ncl ude pogysorbate 80, L
dilyenty %%a%@t-%%}es BribLesngr forgys can 4 sipreshi gottable packaging in
e o g i e o
sn%% Blggg@pgeﬁﬁg@&ag{geéls . g@g yclgrqiﬁﬁifl& st Zb@gn H&KI2 T some
entyodiroents tieyé Geirdvibed 2 pnih dosags fertrhef] cotabrhe e thidkcokbicine dimer

o1t Y Dt b EH iR iyt g pabodiment, rre
is pRIVRRY Rkt k&R forth O SoleBink BE tHiddeRohidid didler | & a ¥aSicPhrotein

Vi scosity enhancing agents to provide topica ' .
thatasrpaiblei fonwpigel applicaitmsiv thegyeg de serae emhediments, there is provided a

Vi SCOSI Q il e agueous.sol wtions, may .he desirabl e .
unf R0, b B e QTBIn® of SHRONRARRG e B PP it Rl S
fobintrafeerlabingktiohl ssues or increase the retention tine

in the eye. Such viscosity building agents include,

[0320] exanpftleo Pipwided aps artigles ehBpnuip@psp\copprispgthe eompnsiions

aeEitRE hofth e pRAGEREY SR bo R COR it eRfons (such o

ophtiaimic\compogitibnsy dkdcribed keroin an¢ kiwowramethe artkandvinglodd, fassample,
.Skilled in the art. Such agents are typically enpl oyed

vidl (sok By RleBM Al o EETD FOBAFSoORUS ST RO BACKA e f ,sealed

MERIBOShdcYAgs)IBRCMNE BRE RIS R EADIMAAfAALS HAG fAREbe sterilized
agent's, excrplents, or stabilizers to inprove

anég)op@etdi. es of the conposition. For exanple, to

jyicrease stabi lit.y by. i ncreasi.ng ;the neqgative zet. )
Ol s o s PResshiusioh e BRRAR i S B ERR R £y B Bonygr unit
doS4pEp GireRAd/ARY R ad HReufatiued) deagkd Yeleth ldangetirther comprise
incorggonents include, but are not limted to bile salts

Chp(E) Qoneboduaisisiie thy cRmPRitT, sl asaiserdegeribaddierain. The kits
degﬁqibgd hgﬂ%ﬁﬂggﬁ %Eﬁﬁg fﬂlchﬁle %‘Eﬂéﬁj ma&e@ﬁisocﬁegﬂéﬂdg R %cinl'ngercial and user

ycocnheno C acl tauroc noaeoxyc
stamdpaint, inclwiitpdther wudtfeds, dilnsmd diteysc heddies, syeinges, and package inserts

dehydrocholic acid and ot hers; phosphol. pids includin
wiflLEV YA B gey e B3 BUDNG RO PR p RS R E AR dpaoine
enfHRirh@td, AW 180 ARTRHA LN HR Q) :tl_ﬁ@&ﬂéhicine dimer, a carrier protein, a

pal m t oyl ol eoyl phosphat i dyl chol i ne,
phpahaseutnplly iamp@b}d Qe shidatilel fdr difedocnler jnjection, and one or more of: a

bui;{elg %:dg@(}{:rlbt; aggb%‘rg% l(’jlg%ﬁ%?aih%%}lflg% lg.?lﬁtf % {g%(r:‘k%ge insert with instructions for
peSibeaing Yitoaslal thpactiph oEPdvatd dibadinabntil@he pit¥maceutical composition

di pal m t oyl phosphati d};l! choline. O her phospholi pids
coppEipesc Gpdchicing or thiocolchicine dimer, a carrier protein, a pharmaceutically

acceptable carrier suitable for intraarterial injection, and one or more of: a buffer, a diluent,

a filter, a needle, a syringe, and a package insert with instructions for performing
intraarterial injection.
[0128] Although the foregoing invention has been described in some detail by way

of illustration and example for purposes of clarity of understanding, it is apparent to those
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di nyri st oyl phosphati dyl chol i ne (DMPC),
di ol eoyl phosphati dyl chol i ne (DOPC),
walr@smzarey| phosphati dyl chol i ne (DSPC), hydr ogePal/882080934365
phosphati dyl choline (HSPC), and other rel ated
conmpounds. Negatively charged surfactants or

e I . c .
skﬁ |113 'rtnl{e'caﬁg tﬁg@r{egc?@ mifo ?ﬁab g%%ﬁﬁpdt{?hygf%kgg%c%ed Therefore,
th@dmnpl’emh ardeexamiptes dlmd@ aoifbrramsmﬁedcas llimkitiog the soope of the invention.
t hi ocol chicine dinmer co for exanple, a unit
dosage containing from QMTQ to about 50 ny,
i ncludi ng for exanple about 0.2 ng to about 50 ny,

about 0.5 ng to about 30 ny, about 1 ng to about 20
Exmmpled. dbwitto GtopaxityfActhvatycdf) Ni-540deansk NehB60| chi ci ne

OFTE! T A B 895 BTl R e i v

usfn@VERI Bdhsticatétdomag BRPGL hiepatGAA FTORGI0R c@f&ﬁtﬁﬁeﬁééﬂ m:@ and
quantity of active materia calcul ated to pr oduce t

nogaal prapary pehgpaoeytes. dallsyrere pxposediodya anritNaba5676 for 72
[ d e
hoéi;scelft gb @ ?&Q%Mﬁgé%f 1?&18%521%édn§é?tﬁag 0%1% n{}Lagllg{f was anald}gzeél using a
CSIUTita lBlaae lckalglitygissay (Promdea, Pladisoh,t W) dC608 werdaaRkgRsed with a
and nmay al so, f%‘@f urt her ster ?I ilzed and sealed. |In sone
ong iRt FRRRGINAL dRopequatipn gying Resw sgfparedbaarilad ot am Idiego, CA).
[0£39) chi ci %b054d4me%ﬁ§tféﬂéd3éﬁ&ogfc'E@ﬁv@n%aﬁis?ﬁ%d}ﬁ Bg%atoma cells
protein that is suitable for intrao ar I njecti
and primagntad licpmwxﬁ, wikef@50sof b and Qe/ml mapetctmjdya@@t}f Nobab404

f icine ! t ol chi ci.ne .di,ner .and. rier
anfgb e Byt Pofbialsfy SRR ar S HaT bl IE i oty ana 54
ugrlhpreep'@uvém RARItEHDVEH-FBMY $nd VAR5 676 SraOMTIOCLeRs WAk low with
e formof colchicine or thiocolchicine diner and

ICaO 10e0d g A9 pairnl, teprctivelys dabaii7e shewed Fitle aane eytiotaxic activity
e R e
herein in suitabl e packagi ﬂgbleSw tabl e packagi ng for

r\r\nlrhr\CI tons—{suchas—ophthal mc comositions)

S=AZA AN

descrCBlemMer ei n afe NAGRAVF ICTh@eimD  AndVehsbTHECS0 (ng/mD)

Mkolrblgﬁ CEIO \él al S_ (SUCH as agal ed vial o), VESSEl §

ampul es, bottles, jars, flexible packaging (e.qg

Hepédllegdathtlaar or pl astic bags)é and the |ike. Thesles

articles of -manufacture Ry further bhe sterilized

TO U1

HE%%F%]PH§@%§F’@BM [0127] The pr]éé)ent i nvention al so 149

conpnising co STtTons (or umit ¢ 5
Pn%a?yrr%ﬂgé easrtl clles of rragrlﬁ)act ure) descri bed gfr}g?n

and may further conprise instruction(s) on nethods of
t he copposit such as uses descri_bed herein.

EX;f*S' e éﬂ&égrﬁrpﬂ@ai%grté Iy efdyat- M and Nae56% of her

[orsaf eri al sThdestlopbuR dhofhis! Qﬁﬁfpdfcﬁlvﬁies emay 3804 and Nab-5676
standpoi nt, including other buffers, diluents,

wetg lested 95ing duVis] brspsticawimmaerll lwe Rd¥el ¢als aversseeded on cover
slips and treated with Nab-5404 or Nab-5676 for 2 hours at 37°C across a concentration

range of 0.01 to 100 pg/ml. After incubation, the cells were fixed and stained for tubulin
and actin. Tubulin was stained with monoclonal anti-tubulin antibody and actin was
stained with fluorescein-labeled phalloidin. The microtubule network was visualized and

analyzed using ImagePro Software (MediaCybernetics, Inc., Silver Spring MD). IC50s for
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with instructions for perform ng any nethods descri bed
herein. For exanple, in sonme enbodi nents, the kit
w@oimpi2®es a col chici ne or thiocol chicine di meEPCT/ES2006/034365
carrier protein, a pharmaceutically acceptable carrier
suitable for intraocular injection, and one or nore

NRb-5464 B ](’%—5 676 'Sgtllvi%? Bh mlé’ro{dbluieec{ﬁ's]taﬁilﬁ a6 %ﬁre%alculated using

syringe, and a package insert instructions fo
Pyien faftwara (GraphPad Sah dtiegonCagt i on. | n sone enbodl mants

10855) P o cR e s el AR DS o7 X B pefeR Ricfgubite ' ©
ddPOBMIREatGN Sctivity vASCRRUBMEICSAS bf 8106 %ngylhpﬁidQ) fz);!lg/ml respectwely

intraarterial injection, and one or nore of:

(Faguges 1 and 1B).f Evaneat thedowes¢pacentratign tesigd, 0. @ne/nd, the mlcrotubule
e srucmsfor rfor
AR P by b ol sSoni F M PR a0 yae-so7s
(Figw & IA-QC) haschires, sesiunbRe wefe SQECed dY INaBYS40A YT Mab-5676 at
i Il ustration, and exanple for purposes of clarity of

Wrﬁd%%?”&ﬁ’éﬁrﬂ@n it is apparent to thoseskilled in the

art that certain mnor changes and nodifications wll

be practiced. Therefore, the description and exanples
Exinopie 3. nﬂmtn-hngmgmb m&dltﬁsf NabisdD4 gnﬂ Mbs3Tpe of the

O8IV ¢y e SR s BTV g8 NP OBy s
coRflouMid WeR &Eluﬁ{%ﬁ 115&%01@%3&%@%@ V& &is] n‘é%l TES ediivdrks

vitro usin MX-1 breast carci nom, He lplat onmg,
AliﬂTOIgg I’@Qﬂeb G Eell Wonks Totd), Botalpte€laxdan, rBJJCkag qumUIﬁ)r yThe AngloKit
TTPTEON TENCTR N
cellp @figdBi PemGAAUGs LIRS the\buttie thityix\\@en BEEh Y(i@@hferate and

using a Cell Titer Blue cell viability assay (Prone
thghenteihmigartpry plasedusirg which theymevedhidueh the waEx e Sareh threadlike

I APk
m?gegﬁﬁc%&fgg H&%%\‘aecglgﬂﬁg&x?ﬂp F)sff%%] 4%\%5%}83&%5%111& closely
resbentde s cagitlay bey (aitday i9el 1a.c The tibylea gaimpdsitHeoR vére Patl ebrand’s
el | I atocytes, with 1C50s of 16
fagify @ﬂﬁﬁﬁ@é&@?%ﬂﬁg Both Nab-5404 and Nab- 5676
[O%e nmodernaked ti)én%( F\/ﬁb-@m)ﬁp aORLAS b7 nowalafoulMtdBeting agent,
Os of 43 and my/ M respectively. Activity o

conisetBtatin %mhosmé%bteE{GMPbg’ms estedHor povitre lahi- avxalsgd:mvvawAivtith The

f. 110 .a res ect | 676
TSR a8 LR Moy kSRt 15 o bESP { Bisruotions.
ASsutpfiddaboye, ﬂﬁﬁndﬂ%&bt@@ﬂﬂ @élls Was bicsiltared vathMBRAnZf@stoblast cells in

Table 1. Table 1 Anti-mcrotubule Activity

a 6k wrlh platadd %ﬁ@sqéée J\@éﬁé‘oﬁd@ﬂﬂﬁ@ G #l? arossuA tange of
cotl R UERY dO.ZGelttb Sl ?&hﬁﬁ' WirES, ¢ NP d%ﬂéu@aﬁgn,wﬁpulgé%gre

visualized by fixing the cells and staining using a monoclonal antibody against CD31, a

secondary antibody conjugate and a colored substrate. The length of the tubules was
analyzed using ImagePro software and the IC50 of each compound was calculated using
Prism software.

[0135] Both Nab-5404 and Nab-5676 inhibited tubule formation and disrupted
established tubules demonstrating anti-angiogenic activity. In the first experiment, the cells
were treated with the compositions on day 1 and stained on day 12 for analysis of inhibition

of tubule formation. In the second experiment, the cells were treated on day 8 and stained
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were tested using the MX-1 breast carcinoma cell line.

MX-1 cells were seeded on cover slips and treated with
wO2dw8/52@45 or Nab- 5676 for 2 hours at 37C acr 0SBCHUS2006/034365

concentration range of 0.01 to 100 ng/m . After

i ncubation, the cells were fixed and stai ned for

o SBHT Rt g bRy xR D RS VR P06 Whed on

|nan ’actin was staine

datyl 12cxlsisle elllcrwddaibe hxealysi)@@ﬂ thé) dﬁrupnof[ b€ estatslishédabliRs,
etwork was. visualized and anal yzed usi ng | mageP

W!-féﬁ]t war e Rtk é\faétiﬂﬁé PR Mab 67 prere capable of lféb‘?ltlﬁg th&?[f?rmatlon of

m e B N R oo Bl RS ARt -
5q7Grvegpd) Expd ble Sd mnHibitig g tubuy for@a‘jcﬁQE]ndBmtdllsrﬂjatb}gﬁe%%hﬂmd tubules
o A G T e

k&6, 77 %ﬁ%@m’[‘h% &CY0 bFNGLU5E64 %v@s @d’léhlz!tt@ﬂ to fé’@ 002 f1g/t1Sten times

Iowest o ntration tested, O.
meneqotentl thah daneiono rvmﬂvmsIQﬁ@mﬁ IOéXZGlg/mb e&’ubéﬂ*%wﬁ seeffemtive as

AP HER = UG AFICR ShbPone Bimbrid HpdE e .0 Bl
by Nab- 5404 or Nab- 5676 at any drug concentration.
npl e 3. Anti-angi ogeni c Activi tX’aOf Nab- 5404 and

Emmlsémwrem?r Aetieityiof Nehb4@4 antNabi56Rab- 5404 and
[0}§H 5676 | a%ﬁgcpx%gggﬁré{nff of 2B BT RRY RES. as‘@@ g‘gﬁp@@&{% a

I'n"a nicrovesse on assay using
xeAoghfikhdusernmde]. (T][ﬁ&oﬁ@iohﬂﬂsr Wwee kdscbd, agﬁ&kmsmhﬁheﬂWQ colon cell

Bucki ngh UK) Ki t del .
m@ﬁfﬁd'ﬁ Qfeﬁg}w eyqlgsa aw! 2? @?Ve%onsgﬁe thfitﬁé foqﬁﬁ%grbycaeﬁep%nd high-
do-&% LAGRID e[hh@!ec%ﬁ%éeﬁ la§ ‘a?bélﬁvé QSrfof Rk sfu%l aﬂ)ﬂée %n—lO) were

hin the culture matrix, begin to prolfferat
separatet frgn Semoups Vﬂthd\fglv-éﬂM gnqmdséﬁﬁmmgewﬁwmg]therwmpounds by

th to f th | | |
iRy e ey DR} et PSR R gra 5P o Hcigg picva-s676
ev@fy 3 a&w t1s4 WbYes For@apsel1y folesesityetha s€dRl Iyt Whit@konsikted of

1 1). The tubules stain positive for von

adwmrs@ﬁmmi Naabt i or NabeysT6 eperAndayy faidodasessior dayq 130

BB 0 B0 OB, DG 6 ORI RS o

fomaoieesrhdlrfdwldmah gidups ereashbivnan Fhislg @nivhereit 1°Vdyicle refbieto days 0-
i oKLt nodel was used according to the

ks
14%%1% a“éicl?rréfor% °|4%¥§ t2éPi ons. As outlined above, human

[?ﬁgothell cIIs were co-cultured with human
r obl ast ceI ls in a 24 wll plate and exposed to
NEswatnt, Nab- 565 6yde CA4P act’besle range B cycle 2" eycle

concentratijons (dof to 100 rsghé¢dule Af{er addse or 12 schedule

Cehayl vésalbat|i on, tubul es Were

Irinotecan 60 mg/kg q3dx 4

Nab-5404 3.4 mg/kg q3dx 4 40 mg/kg q3dx 4
Nab-5404 2.5 mg/kg q3dx 4 30 mg/kg q3dx 4
Nab-5404 1.7 mg/kg q3dx 4 20 mg/kg q3dx 4
Nab-5676 3.4 mg/kg q3dx 4 40 mg/kg q3dx 4
Nab-5676 2.5 mg/kg q3dx 4 30 mg/kg q3dx 4

Nab-5676 1.7 mg/kg q3dx 4 20 mg/kg q3dx 4
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visual i zed by fixing the cells and staining using a

nmonocl onal anti body agai nst CD31, a secondary anti body
waeomnpgase and a col ored substrate. The | engt hpOf/UB1966/034365

tubul es was anal yzed using | nagePro software and the

| C50 of each conmpound was calculated using Prism

[Oiﬁﬁbrgrfa%iﬁﬁlon aﬂ%ﬁé{gp upt ed es?(Eﬁgdégég?&gm+kgbg904and

Ndfﬁﬂ@]ﬁsmmitbdlglnmﬂgr?\'aﬂhgngnmm}mdy adthi prvdlyes of19.0206.007y&001 for 3.4,

xperlnen ells were tre

2.&cwadsi mgéﬁssof g@b fll%ﬁaa%apﬁé»ggo%@avdﬁzoqoérfor 3.4,2.5, and 1.7

mgﬁzgw L5%78f The Qﬁtli’-'tlhhﬁ’hcﬂtr o8 BENGD-5 264 Rd 108b-56T% a&h@w doses
exper 1 ment e ce S were treated on day 8 and

suggat thatithesadeynpbindsikbvie eantlmngi@gemh actdmeesp eft e Mgher Hesages, there

ells mere tr ated on day 11 a ta|n 9
W RIS G Oy aEy e el Gt tisatett Mo Pl B o Sompared to
NESSEHY. IBREdupdHwéiest 10sstbdbthe RETD oﬂﬂa}%@ﬁ@ﬂr irpthik MNBBel 656
wer e capabl e of |nh|b|t|ng the formation of new
apmctzmmvteg's?é] rgg/kgwgthse@lﬁcem thnagr regrgssidte second

Iern Ih .ng {tﬁ?rﬂ%r e{ag% P?l‘érﬁolﬂ;lgf r@#’%& gvag r%l?sgl dn b%§tgreeac‘g H-29 tumor-

be@ﬁﬁ@fﬂme&h adepdtixg |eﬁ§er{n‘1_'élﬂ UTRe hlice (n¥16owW&d tredisd BREEtumors reached
potept than Nab-5676 in dlsruptlng establlshed t ubul es

9O@F5F@U ik cgl erweh&g}g&r%‘A B picthe esporisd MED mghcg on a schedule of

S Ry CR R R o “‘??a t“ﬁk?m%%ﬁ‘”ﬁm%‘;‘)

differendd BahithecatrobAehiR]¢ (IogGre120.. 003 rrg/ m) in

[0%33:13 |pteI est ﬁlq} ) edﬂtcg»tj g%%n%?)n glg I dsescg%i 1rh§mne 8(2‘[&11 by way
ofh g%%u%ﬁg@ aﬁ@é&%ﬁ]ple-rﬁ? pﬁl‘ﬂ)bbe'stdf RARitPA6E lhﬂﬂeFSYantng'\ﬂ ks sHfatknt to those

76 was eval uated in a xenograft nouse node
skitled ia &mm@!tscemmemmem@dgmdnmdlﬁmt@m wilhbeipravticedl. Therefore,
t unor e
o 3Ryt FRaGe Pt FE bty PR Bt S st afle imvention.
schedul e. Irinotecan was used as a positive control in
the study. Mce (n=10) were separated into 8 groups
wi th Nab-5404 and Nab-5676 m ce receiving the
conmpounds by intravenous injection. The first cycle
consi sted of adm nistration of Nab-5404 or Nab-5676
every 3 days for 4 doses for days 0-14 followed by the
second cycl e which consisted of administration of
. Nab- 5404 or Nab-5676 every 3 days for 4 doses for days
15-30. Irinotecan was adm ni stered by intravenous
injection at a dose of 60 ng/kg every 3 days for 4
doses. The individual groups are shown in Table 2,
wherein 1st cycle refers to days 0- 14 and 2nd cycle
refers to days 15-30. [0138] Table 2[0139] As shown in
Figures 10 and 11, at the | ower dosages, both Nab-5404
and
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Nab- 5676 inhibited tunor growth significantly with p
val ues of 0.02, 0.007, 0.001 for 3.4, 2.5, and 1.7
worguok@®285 Nab- 5404 and p val ues of 0.04, 0.003PErUS2006/034365
0.0004 for 3.4, 2.5, and 1.7 ng/ kg Nab-5676. The
anti-tunor activities of L -5404 and Nab-5676 at | ow
CldeRdsS suggest that these conmpounds have
antL@%nglogfnﬁf activities. At the higher dosages,
t her 1§#ft ¥t cantly greater tunor regression after
treatment with Nab-5404 as conpared to Nab-5676. Based
L. uDgg’% er\glgﬂitaofllfrﬂ%%t%g gfbg%gw%} g& 1 M\{lﬁui Cé’ﬁ“lfpfns g atamlmstermg to

thé ihadridiiad greesposition b&&ﬁiﬁﬁmg{f@ Udl‘fleﬁ mteﬁﬁ aitl Aleqibigsinb af thiocolchicine
(CA4AP) was also adm nistered to_ HT-29 tunorbear.ing
dirger, avhieppin theciompesition iy Fjpunt thels sHediverin réyblms angiogenesis,

onl L8 IR RA LIPS cRERGASh R it Ryl Bfiicant oytotoniity

lnﬂﬁhdeMHMDf every day for 4 doses. CA4P was found to

be inactive in this tunor nodel with no difference

fromthe control vehicle (Figure 12). [0141] Al though
2.t he A afcags dﬂrehﬁﬂ@!ﬂ hb 2R ReuPaRbRESE- héé@élat’e&' ARG in an

detail by way of illustration and exanple for purposes
lndimd@uala p@myn@flg adrdiigeranadp ey, inflividusl apprapesiiont @mmxsgg a carrier

the a nor chan

P R, P i Rhie et WPeRG) R PRBSHHRR: iman amount

thates 6ﬂf¢dﬁivb i tredtth g@KARGH- RS o3 @indiopeheseassuisbd tisehsas
l[imting the scope of the invention. CLAIMS What is

claimed is: 1. A nmethod of inhibiting angiogenesis in
3.an '"IFH% ﬁb’@hf cl&P, r\}v&'ré]g t}?edrmnnﬁlﬁo%dsréggfogeﬁégﬁ a55001ated disease
|nd|V| a conposition conprising a c Ier pro
1samdw£m3@meh|0|ne or thiocol chicine diner, mhereln the
conposition is in an anmount that is effective in
i nhi biting angi ogenesis, and wherein the anount of the
4. conpaRihiasd bfscwlﬁwf&ﬁe%lﬁ rﬂ{e éy@ dléé%é‘i@ agé-aﬂatéd ﬁﬁ@ﬁlar
cytotoxicity in the individ
degenszationgdiabetrretivomatiyu er lmga@g@m gblusom&s 0 c | at e d
di sease in an individual, conprising admnistering to
the individual a conposition conprising a carrier
5. pr otRien&Red &f Aahthiwheidn te dohl-RERkGRIpideekbisI¥RISsociated disease
wherein the conp05|t|on is in an amount that is
is g pardiovpyedlardisep¥at i ng the non-t uror ous
angi ogenesi s- associ at ed di sease. 3. The net hod of
claim 2, wherein the non-tunorous
6. angiligensgbhodotxdsiocs ahedtimihs eas®viascudar disgeseds steneosis dr

The EPthOd of claim3, wherein the eye disease is
athetoSCletisit ed macul ar

7. The method of claim 2, wherein the non-tumorous angiogenesis-associated disease

is theumatoid arthritis or psoriasis.

8. The method of claim 2, wherein the wherein the amount of the composition is

insufficient to induce significant cytotoxicity in the individual.

9. A method of treating cancer in an individual, comprising administering to the

individual a composition comprising a carrier protein and a colchicine or thiocolchicine
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degeneration, diabetic retinopathy, or neovascul ar
gl aucoma. 5. The nethod of claim2, wherein the
W@ 0081027963 OUS angi ogenesi s-associ at ed di sease PGI/ES2006/034365
cardi ovascul ar di sease. 6. The nethod of claim5
wherei n the cardi ovascul ar di sease is restenosis or
digfeh 8/iRe&ih edfingposifion O AFBIMRG Bt &leBicBlive inWRefift Cank&Cand
non-t unor ous angi ogenesj s-associ ated di sease is
whereirihe emeums of Hie qompogitiop deinseféiciont ®.induse siamificagt epftotoxicity in
ﬂ%1ﬁh9ﬁ L wherein the wherein the anmount of the
onposition is insufficient to i nduce significant
cytotoxicity in the individual. 9. A nmethod of
treating cancer jn_an individual, conprisin

1Gdni Firespethpd gt elaing Rewhergintheigmpun of awwéqmq%or thiocolchicine
[
d1fr%l i OF 'cﬁxﬂgél'i’srllfé(gi{ I lgs,rs I n%bé}ﬂﬂl o gf @16: %8hggﬂoﬁg%§|hngnof the
cadehicing ot thixicolchiobief dmier.ve in treati ng cancer, and
wherei n the anount of the conposition is insufficient
to induce significant cytotoxicity in the individua
110. fﬁﬁn&ﬁb@@ﬁc@ﬁnTbaWH%&nﬂ%h%h&&ﬂs&H&Hﬂﬁﬁ?nt of the
col chicine or thiocolchicine dinmer in the conposition
Is |l ess than about 15% of the corresponding MID of the

1£0 L TEPBeRhr B T Foihde ulEh b SorEhht, O

met hod of claim 11, wherein the cancer is netastatic
solid tunor. 13. The net hod of any of clains 1-12,
13sher Eraimethed ebmsofclaims drl2; mhetein diicelchicing qrahiopelchicine dimer is

a&ﬁﬁﬁﬁﬁﬁﬁfﬁﬁnﬁﬁg la (I1): wherein: Bl is nethoxy or

1o group; B2 is a methoxy or nethylthio group;

n |M$°i1 i nt eger fronio to 8, Yis a CH2 group or, wheRe
nis N can also be a group of fornula NH 14. The

net hog laim 13, wherein Y is CH2. 15. The nethed
wed pherein nis 1 and Y is NH 16, _Thg 0

of cl¥ whexein Bl and B2 are both pé @ OMe
gr oupsx 4 pt hod of clain113 whe e

conp ' N8,

wh¥e@i n ONpOd d#{ OMe

B1 0 ° Bg

wherein:

B; is methoxy or methylthio group;
B is a methoxy or methylthio group;
n is an integer from O to §;

Y is a CH; group or, when n is 1, can also be a group of formula NH.

14, The method of claim 13, wherein Y is CHo,.

15. - The method of claim 13, whereinnis 1 and Y is NH.
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19. The nmethod of any of clains 1-12, wherein the
amount of the colchicine or thiocolchicine diner in
W b@sogmepdsi tion is | ess than about 15 ng/ nR. POT/UTIVE6/034365
met hod of any of clains 1-12, wherein the conposition
Is adm ni stered once a week. 2 1. The nethod according
16.0 Cli@i #eiBOd ofM1GnE1 3 vHEeif BYRAS BY bR bdts mRehFithi oSdrEhRe
wi t hout breaks for nore than abo%t 3 m)ntﬁgﬂl 5?% fﬁg
met hod of any of clains 1-12, wherein the conposition
j S bst of met hod of
”any ?tﬂ&l 8% @ﬁ?&{f“ a%herelﬁ lt’l{e %%{ %gﬂrl(}l fsélr%bg:i@tge inis
albunln 24. The nethod of claim 23, wherein the
al bumin to col chjicine or thiocolchicine dlner ratio is
1& esslhatasthebetlaingl 3 wWhegein fircomponed SdPNdY Oof  cl ai s
1-12, wherein the conposition conprises nanoparticles
conprising the carrier protein and the col chicine or
1% hi OEie méthod othnyesf cladfis 1712e wireteiroithe efnouhﬁbfrth@&olchicine or
wherejin the car |er rotein.is_ alb »The net hod
thJé’FO]rrfﬁ]&?% ‘g‘@er %ﬁ Qsfrendp lshihan e Olitﬁé RYMehi ci ne or
t hi ocol chi ci ne dlner ratio is |l ess than about 18:1.
28. The nethod of any of clainms 25, wherein the
2hanoPermetbb@ef dmnad claima el2a gderdimiine compoditis administered once a
| ess. 29. The nmethod of claim25, wherein the
gﬁposition is substantially free of surfactant. 30.
The nethod of ¢ any of clains 1-12, wherein the
composi tion i s Nab-5404. 31. The met hod of any of
21¢| ai The method agereding to claim 24 avherediy Hie cogipasifighrigadministered without

breaks for more than about 3 months.

22.  The method of any of claims 1-12, wherein the composition is substantially free of

surfactant.
23.  The method of any of claims 1-12, wherein the carrier protein is albumin.

24, The method of claim 23, wherein the albumin to colchicine or thiocolchicine dimer

ratio is less than about 18:1.

25.  The method of any of claims 1-12, wherein the composition comprises

nanoparticles comprising the carrier protein and the colchicine or thiocolchine dimer.
26.  The method of claim 25, wherein the carrier protein is albumin.

27. The method of claim 26, wherein the albumin to the colchicine or thiocolchicine

dimer ratio is less than about 18:1.

28.  The method of any of claims 25, wherein the nanoparticles have an average

diameter of 200 nm or less.
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29. The method of claim 25, wherein the composition is substantially free of surfactant.

30.  The method of ¢ any of claims 1-12, wherein the composition is Nab-5404.

31.  The method of any of claims 1-12, wherein the individual is 2 human.
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