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COVPOSI TI ONS AND METHODS OF ADM NI STERI NG TUBULI N

Bl NDI NG AGENTS FOR THE TREATMENT OF OCULAR DI SEASES
WO-b@sD560FSTHE | NVENTI ON The invention rel ates tBCT/H82004/040452

adm ni stration of vascul ar targeting agents,

particularly tubulin binding agents, for the treatnent
OE OBEEOSH TN ABBMEERORFOIMBIINES TRRENG GBEHEN BIRDING
S Tundagpaad voRMIne TRENTVERY OFRREUPAR 1sEAES
during I'ife. Because of aging, diseases and ot her
factors which can adversely affect vision, the ability
to maintain the health of the eye becones al

i mportant. A | eading cause of blindness is the
inability to introduce drugs or therapeutic agents
into the eye and to nmaintain these drugs or agents at
a therapeutically effective concentration therein.

Oral ingestion of a drug or injection of a drug at a

site other than the eﬁ/e rovi des the drug

systemically. I—bmeverﬁ%’—%%ﬁ@%dm ni stration
doesTROtavE oM ke etb fRCIdniEstt 2R bBvabulirhergdiilgtrgents, particularly
specifically to the eye and thus, may necessitate

tubg ki Rinding 3¢ fosthegrealipeol AEREBH EEEAST: hi gh | evel s of
the agent in order to achieve effective intraocul ar
concentrations. The macula is a region of the retina
that contains an eBACKGROUNDORFHEINYENHANOf t he

phot ‘i’laeS %‘%ﬁ?fun&eﬁﬁén%aﬂ%gﬂ% ofth& g{ogﬁﬂlggﬁénk? L)%aﬁ@&ué‘ilng life. Because of

fine-detail vision eneral i zed anatom c gram of
aging, diseamen and/ghérdadtdrs whichapealvierseliaffect vjsionythewbaity to maintain the

degeneration is the | ec i [ Gal | 2 -
Rk R e BB PR A PR L AL U naPRTE R AT
iodte dregeso thetapetise apbntt heo fimewd @ndtto nlaosan thesecdmigaor aghgs at a

result of ular d neration.is. the |loss,of vital
gmerige ARG EneSRRar Trllehy ! Binbeon 864 ufe oViniePlignora droe
atMl it ot tHad thet§ e BiRIdas theAngXdpeEmRaE FHowvekdraskh SP@Imit n
SBFIRRoT i b e i Sk BB e & Lt

a9 FENBLiRtd RhikiHEdALT Sfbn uﬁﬁ%eﬁt@lﬁ highAévels of the agent in order to
www. eyesi ght . org{) Over 12 mlli oﬁ Kggﬁfi cans have sone
u

aghievncdectivgdiraerulggerfdialiasn. One in six Anericans
bet V‘Fﬁ@mgaﬁa i@g‘?é%i&{ of IR 306k B4 Mhialns BE el%(ratt&%hozlgerfﬁﬁéﬁon of the

!
macul ar degeneration and the incidence of the disease
phetorsemores]Mittaharg grsporBibdthfoy ng-dataipvigion (4 gamewglizadpaatomic diagram

e
n206 g td ayehiovly duddrsoo droug afskiseadel thebraseathe phato-sensprrells of the

N e
afih@athitedrvisi@nl /S patletiestricksn tvith hevulbhdegelicsaipa exparighdes B®lank spot in
tﬁencje}rciera (t:)te their \Tirs]ueal g&%%llg oi%e%nltos?eis t Se amh%b J[oyread small print. (Source: Macular
Degeneration Foundation, San Jose, CA: www.eyesight.org)

Over 12 million Americans have some form of macular degeneration. One in six
Americans between the ages of 55 and 64 will be affected by macular degeneration and the
incidence of the disease increases with age. Each year 1.2 million of the estimated 12 million
people with macular degeneration will suffer severe central vision loss. Each year 200,000

individuals will lose all central vision in one or both eyes.
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active photoreceptors that consune a great deal of

energy. Cenerating this energy requires a rich supply
wobosnygenn and nutrients. The macul a has one 0OPCT/D82004/040452

hi ghest rates of bl ood-flow through its supply-vessels

a. chaoroid hi n that interferes with this
r i chAIEhO&g]a ﬂwﬁ?ff 9%%# R RTHRRS AS VRl AFEL<Re of the

mihifa R¥XIENuLRB Fd N&athaaféédsanﬁgﬁ BOREGath THeQHdGIa RBntains highly
cyt oki nes that signal endothelial cell growth and

aqsR DRl aremiqry diet consurrogreat deal of Rergya SFenctalipg thissmergy Tequires a
mmﬂb@rofg H &hPhultQdhts. A4 ﬁa@ﬁl@h@@ale\/@tthef}ﬁ ekt rfltes of blood-flow

proXi mate 85% to 90% of the cases of

thmgb ife swbewsml%(atkwe clyprrgid): )Pgé’Thlll&ﬂl@W@tetfplﬁ mﬂnﬂm righllood

B S g
priechamy @ysokares Sen sigiich enchbﬁphdl cell grovoh agt neseascalanzagbmt es

vvithrdecreﬁg, |nthcse gn ssng%‘ao é 3] celdlstt

conpr 15"t he® Facul ° e BHO HY R TS Iinbss

Approglinaety §50% tcﬁ@(}% eﬂthé Oaséshﬁ‘ nhmm deenanibnsey teidtytypd. In the dry-
t he en| ced re t hi nni ng.. The.dry-form of

to o6 i e e e R s T BGES Hish BedpBtaRge ofvellow

AdpbaR: n& MEhhNIkRivinhe dflis&L AR -deJ BaIR of Arudéh &fnfeﬁtfés |VM@1
treatment for dr%/ f or m_macul ar de%Pener ation.

dysespecintheglickrras of atvaal sells e epmprie fhegriquie ]a’FS?‘mPB?trﬂf 6?ntra1

visBf HJS@[S HeasNelilditQthe @Jcﬁ%t?ﬁﬁ sg%ntt}h&‘ tﬂ@&mﬁ&flﬁﬂ&gd retinal
macul ar degéeneration. Fig. illustrates a nornal

thirméngt d'ha dey-toeg-of Wﬁﬁlﬁfe@@mlﬁmu@l@@@%ﬁomggws nipieslueky thagy the wet-
gfn oFRE Wi Rhs089ERE! A df fé&lx}escreﬂnﬁeipfoﬁi - REQML5H pneration. A

I sease that "al nost always resu I'n severe vi
sthadlgwrceniage dividel saffgogi fallreﬂile wit-forvief maadad cbgeneratlon progress to
e er atdi on IS, the resu Sub-reti a]I[
th% ggg gbscu araicglg degener ol klg fgluatrr%\el& ahnocg}élla rﬁ%cula and dry-form
msmﬁnrrdeganeahoxbl ood vessel S causes the overlyi ng | ayer

retinal ceI uckl e. and becone det ach
©he THsoToLEr starect e feererstion To3 PRUREr Do (ot atmos
alagUkailts degeae kaidnabss! Wesigh-Rkd dsedcald @ity @esRh&ilar degeneration is
penetr?%é the retina and, |nf|Itr$te the vitreous

thiR Fl Of SV nFaKt RSN e RSP O WS figSHp-retinal blood vessels

cARIVRSGIRH R 23t SeiAYEYIS fo (RRR a8 BedofRRIbRLNed from the nutrient-
sati sfactor Fig. 3 illustrates a nornal nacul a and

righeqhofodd nknyex @m%ﬁaseﬁefgfé?ﬁ@rt%acvléhdegwf‘éat&mtbeemll@fa&ﬁa Hepseels
etn[et?ﬁé ﬁﬁ%tnfa%ﬁd ﬂﬁﬁ'ﬂtﬁt@ﬁqe Qﬁﬁgﬁ@{uﬂ{o‘r oge‘)e?al 'ti@z?’rﬁl%nts exist for wet-form

P ot ocoagul at I on. opht hal nol ogi st perform ng | aser
nqokesceleizagan howerer h@@aﬁe@mpw&' sabefretemyt Figed dliustatas 2 hormal

mgéu‘l’ao %S&%E'?éﬁﬁggéu e?ﬁi@%e%ra (?}lat sel ectively burns _the

vessel i on technique. A side
ef f €Bte cofrentamedard trezgmmyt forsmadubar degsheratdn is haspf Phcttecoagulation.

t nmedi. at th b .
g BatBtuol BT por PR Bai SV g et T 0 ARG o
flinasseert angiagtpBing stledse®fburns the vessels with the laser ablation technique.

A side effect of laser surgery is the destruction of the retinal layer immediately overlying the
aberrant vessels. Patients treated with laser photocoagulation have a measurable loss of

vision immediately after treatment and this is an unacceptable negative side effect. Overall,
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vision inmedi ately after treatnment and this is an
unaccept abl e negative side effect. Overall, | aser

wauogese1s s vi ewed as a stopgap treatnent that PCEHUSINY040452

noderately effective at slow ng the disease.
Phot odynam c therapy is the current state of the art
laspresatgenis viegted gaie sfopgapdiseiasat thatiipenly Tiederpfely effegivr ai Algwing the
dF%%g Adm ni stration approved verteporfmfor injection

sudyne(tm devel opedby Ci ba Vision & QLT) to treat
t h e Rmtodymamicctheragseis el catretd stateoafltizer artieqgément dringaenla/

tient | te dynam he

Bers el fin s RO P AR OL BB et P LPRbmripisyton

(mddym%dhvatopéq/b;t @eat\&siormmia toent dﬁsﬁa‘c ti@in ofege-related macular

ByaRom, fanier bice P Rl ae LS B P ol Pl b e photo-

réal’dﬁvd @)ﬁ@ibulbf@ﬁi‘t&pb‘iﬁl) Qnd hﬁn@ﬁﬁﬂ};f aBited #HEB & nBn-destructive ophthalmic
Vert orf|n en acti vyated the | aser, enerates a

Ig5p TP Rbh el perdire e et il i oot el and directs
tR Wsef BanStoWaid th aR@nieSdeR tV)ért@ﬂorﬁrh evhas hithate8 by the laser
nol ecul e. (Source: HHS News S. Dept. of Fba?th and
gPipEes agEangiceidyirst ahenergythat eﬁ’emylwsmlﬁmgy eellgivithinpthe viginity of
tl'résﬂ%ﬁvgtéh KblebuPr @olifcEriilis REwY 858! %(?t (RiRbid SRS Services,
s are nore sensitive to radiation than quiescent
Ageil 13)2000)oni zi ng radi ation is usually administered in

a be t
1993 ﬁ)@lél% Igglaﬁ&'? M %Eed t%rl]{ ?liflgliag}?%%es s[ (%p &Xt@n%\%ﬁ %rg rn}]ore
stusélva mdradiapmm thed quibstenttchidy). Fomtkintg adieltiotis ay&llp adminsstea¢d in a
ati.ents wt wet fo of maculare. . . )
R s BB S bt 'S ol PLeRREH Blupiversic of Belfast in
NP Ticbahd Byposed efaadhess hadl thed XshysdinasmalltoimKer j@yisntsl @itk the wet

her search te i n. Euro
%‘@b‘?ﬁtmatcﬁlaf ifeB%raﬁl% lg@)jglge Fegul%gialvég%sH@pong by several similar

saRERAMN-tays (6HDy- otiPREskaiciABaRyR Bik§iRase that occurs
in a SI% i cant percentage of premature babies. The

| ast Anot w&ﬂeéﬂ%mg@cvlm disepgripRet@nopaidy of Pippasity@Qlg. RO is an

?éf 8isD3E Ihh bt iya ﬁgﬁlﬁtfﬁn H&Egnlﬂ%e bPpe RS A Bl P TBNMastAD weeks of
fetal eye. The pre-natal_ devel opnent of the

arfelhtqmal deb'v%b tiveslipt tp 40¢ s maitigylailnpqtivamesthgin tha devsiapment of the
f&%\/\é Iﬁ@ SKtal 8RR PMBRAPHR S gn%l 180 ?ﬁ (a{or& Bgﬁﬂbs ﬁt the
rds the the re Irt

anterio regil on of a Untl !
optieakvel@) wedkf 16lind progresses irearatliat f2shibhwaedsitheadnterior region of the

vascul.gt. ur ve enou t1n \ Y
retﬁx& g 11331 b, v%erelggé) glg{né@l ?reltnﬁ eg elrentgr%h\tfa%culélcu% dogj noet‘ h&%
eadughipgean fullihdzvelap knd)the antérir Ied)ges toéthe m@tina db)&g(gl&rkﬁlpnmd dafeoxygen.

h rl use of, ROP rce he Lati
e el B raee R ol O pRETien £ erreat oy Dasedse The
Azkcvidtioh Bf REnophtRy B BieRbfiEy dndRelted Hisb@NFiahiaanMI)

portion of the anterior retipa is deprived of an

adeqlprempisgaieatsgsignitiomgogion gk thedatsripystnatydeptivse of an
AHEJub R B1doA SR STRY 0x5 LSRRG dnf¥iof REna responds by signaling for the

growth of new vessels. Abnormal neovascularization in the zone between the anterior and

posterior retina initiates a cascade of events with severe pathologic consequences. As new
vessels grow in response to the chemical signals, arterio-venous shunts are formed in the

zone between vascularized posterior retina and the avascular anterior retina. These vascular
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growt h of new vessels. Abnormal neovascul ari zation in
the zone between the anterior and posterior retina
WO poosioadoes a cascade of events with severe pat hoOl/0§2004/040452
consequences As new vessels grow in response to the
chem cal ginal S, arteriqQ-venous s qt ormed in
PG el etlnge peouEEs Pt S TBUS EBTEE TisieNS R Fhe

ﬁfﬁ%@f)y ﬁi@ﬂtﬁavclhg FibfoBlakid Awhidi S&Jc\é TSk 8423 FikKaE SEventually, aring
%ra enl ar becom ng thicker and nore el evat ed.

prar ﬁ-‘@W vé‘@t‘g@ﬂg?v is aigashefyateagtinyesvyetlias £¢ the Iwﬁ@ous gel The ring
ob b3 f?g{uﬁ%g? extgmf f%pi%tm &g{%?argﬁrpirtﬁéjﬁlsﬁg af thk b§§ Ufhen this scar tissue

Even car tissue is fornmed which is
cenmttagts heuhlls dletretmaraed prvalu@s avigting! dedachiyenth &f apprghessaistisgeq forms,

et}gtn{ CFQ? RQJO c%\([jng elte?yc‘ Hﬁzgﬁ%% eﬁé{l}\ﬁtﬂfé HeBhate3fPe HGHK 86 eveloping

a oun en this scar tissue
Re¥hitecact they hayetieks takereoutef tha aomwdvmro@mwesnt@f thetuiterag and are

nent.., |f h ns. |
eé%%e(g ﬁgeté{ 8%1%@?0%3 iC S dln%lfl IHCI%&S H%mec?l h@ l%\Ze:lse(g%g?/%en, and
vaﬁatfoln§k1 ot axﬂl&&iﬁb@ﬁmmg SBP obait afi these &‘a’cﬁys hay bavee@reffect on the

t aken out _ o eCt|Ve envi rqQn t ru
chriSTeat SO e ahy or gt AT S e et kb 48 most
ihfagh Weth ROP ﬁﬁ@t&z@tsﬁ@ﬁaﬁmeoﬁblﬁ ht Reweloss Melepmgmall?ftdu}s between 34
or a (0]

variations in | t andterrFeratu .

apﬁé@geqlﬁeﬁ@frcgnﬁgommg@rdgws gesRomBh 2897 H@\/el opment of
ROP. ARedHh @Ee%lnyd ciyB®brapy BA¥BEs Sotvh kamtve ad)@néﬂ%ial effect for the
devel op and nost infants with ROP i np

tEspEIRnEARSNS | GryotheROPIYBkES Rigsieg HRD-7E RISk @16 geter vl of the
2? LUREY P oﬁ@lﬁa A05008 8K Filfdry SANLEBH biPthe rétﬁlgpé'ugi}a@eg&tween the

gestati age at birth. A technique terned
scleppand éleazpyeohasMb?éleb aphbsstionsoof eiptheteph eYeaterforragd ia ordsg to treat

theoé’ntlgeha%aéc{lﬁﬂifg% %hla'f cH is alr R&Enor% Yh%tnlaﬁ @(g%arltrﬁég gxgém%ﬁ&ﬂ thridge

outer wa
ifsal€isavajled, Tlhee the utige teadnste $leed zwimusfviiiapgs hemorrhage if frozen.
crys tion.on.th i nal .surfac

scl el‘l‘gcle lg{q@%?ﬁ@ cn; Iaftiwél X 3 &1y0 faﬂy lﬁ 1ot com eletgle (i errs']togti ©The working
h§potadshias &Wh&é@oﬂh@faﬁ@piﬁﬁbl}' ﬂarﬁergéﬂhe hmstulaaatntdrioereenahla;er. This

a ascul r a ri r to
VagEh 5k RO e Rl RSB i eeno
tﬁéﬂemﬁinmlm&ﬁs tm dﬂhﬁi@d BIGb-Gedisretind Hal Gicer Ivemrcensagﬁ thus a

|f frozen. The mechani smof action of cryot her apy

oD NG £y B APS Foibeed dPanGE REYEG™ HYBBTR &35 Adefogenic
sﬁﬂﬂﬂ ahdBuIs &%%B@Js@tﬂXnﬁﬁ&b %Mth%ﬂ@@@s%ﬁﬁ@to%&&@ Wed{sk of retinal

anterior retinal |ayer. dandge results in a
detaciment fromf43thia th%‘mt’f‘?&te%}’%ﬁo 2% dvile freated aye| Coygtheerpy does,

hggrgf/él‘Sﬂaggp&fentﬁi(ycgﬁﬂlcgﬁongh Bhe' %E@a éﬁ% e'Wg@ﬂf&nfes Lih&er glaﬁbral

tion, a cryo-treat |na r viable céel
aaexthesia wrdhich qaebcluddf fdepmmdtuf@nfamsygen. The reduced

demand f h i.C.Sti '
hal t $*thE °r%%°ov§§ arl z th I%m%?&ue ﬁ%ggg%;lg%%@wée&ﬁgq}eo
treatieneoft R@P. rTlsaklasef trEa&inJeﬂtaJ; apj)hb(hml‘ﬂmzmterfon‘ ostind 894 doestheyet have

treat es to 21%in the t ted . e
oot o T Dok & Bt FoStia S 6 Snacrf e et Wore they
18 ﬂlﬁﬁﬁdﬁb@gﬁ Saofsk@ o pesduts ARl deREhng@n ehalddition, the avascular

anterior retina is marginally thinned by the laser reducing the need for oxygen and dampening

the angiogenic stimuli, much like cryotherapy. Laser therapy is superior to cryotherapy in
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anest hesia which can be risky for premature infants.
Laser photocoagul ati on, described herei nabove, uses
wa@2ovslosgo1pri nci ples in the treatnment of ROP. TPeT/USB04/040452
treatnment is applied to the anterior retina that does
not yet have a bl ood supply. The purpose of the
ﬂnat gag dnmqtedmthb eetinh bnd metle dnhs thigkshefl thy essedlls Beequse daser

scar.
ATY e T ST B B Bk NS ok S iy
rédilcma rWheradomypatelithxgothbipy, Meﬂ taarepy is echecionigectise tiveed a reduced
i 0é¥ g? and danpeni ng the angi ogenic stinuli, nuch
for ‘% W@rapy Laser therapy is superior to

cry otfgdeddi¥rabf b \@bothdrapySis dhffue@dsﬁ’dl 1ﬁ1ha1hh@ the@idgiessian df ROP,
not the entire thickness of the

SPIHS BHECHATABY I SHRAPUDIF. od ot 88 A lqfgesiist ¢ RegER o to @ small

tROSSn fdi8 B THRS-vdsBi1h BBk a pocsiu@adallyd 5(%&!%%111@1&@ be of
ared to cryotherap | aser therapy is superio

bpeRdtio Seler Heucklinsinyol s sk arflisang bad ATuag HieeHEor gffihe eye and

t{%ﬁ‘% *Iﬁxﬁ e E@B%cregagsrl fsx‘r)si?%elri}%rn@ﬂ ¥n S ngggrﬁrzgﬁ‘ grgfe%lg Ufrhis Band relieves the
taptécat Qféltfﬁt Giregue gelpalling l@ln dhe ﬁlfrous'wea‘rélsw agd gﬁaﬁmr@wThls allows the
rrt? Q ?I!atte% ?})Ctgg@nltl an% rec's[m'xle Ino dﬁ%ﬂcﬁgﬁ Igﬁ?s WﬂS haye had
| -vascu ar scar a procedure ca scl eraY
sblﬁmﬂ(bmdkgngmyy einGfin gmde/ﬁsmn in 9od eye glartbubkly iiftge mavdh didsiot

p] aci aS|M ound t he uat or .of th

BB P Pty SP tebe B A g Eo e Pt s ecanse

thd&reiwiB icoi@tin@E tot g‘iew,qyeducilﬂgl @adﬁ&]ﬂbdinbﬁhm@/mlﬁrdfsemh pAthe ighibe and

,o{ t&e vi.treous gel pulling on the fibrous scar tissue
PRASEESIASS This allows the retina to flatten onto

the wWajate sedge RIOP, OB camplefeasitfAPddhiRht dud A {daPhissue on the retina,
| nfants _who have had scl er al buckl i ng may. mai ntajn

sglstslibyaklingly nphsuifirdeng {nreligyg th tragtian.| Epr ithese At e mt%?C@W may
b@%‘)ng&tré%f: hﬁtré@ﬂ(ﬁn}eﬁ%lglg ﬂlﬁlgnéJQQQaml hdsiPREHD thdeyREand using a

renoved sone nont hs or years ater because the eé
swhtion/coerdenioetorremgradie visieoasl nEhegiitapusnisirgpliasd medis saline

AT S 00S LF00: 0 OEG S il
igdedinitely mfaouttthes‘em@u@ gelt igter theiviteeousiads beal remordd, ithq:qcaré,lssue on
the O%etlﬁa;’l gafnlb% ng d 5r cp { ev!/ Xl?ov{){:g thb & %]ltoollgl xE@ﬁ & tfslgdown against

Frect consi der e
thmewalwwels Imaky take someav&ks &mﬁielretmacto becons ré- aﬂtemhemﬁteeyle surgery,
r de ice

a suction/cutt t
SR el &7 s 1 resHie e QU Bop ety B g Gl yl ot e
aBB¢H THR Nerls Of HE e R 1RY & HeQtBekd taAltbv bemeye dissectibh of the scar
to naintain its shape and pressure |ndef|n|t?ﬁé
tiRpU4eh B OnR éewttqc}él@a%esgéq bel%@@f thetcanpresses ihe ¢iss been

r enDYed sudc b8 136 ﬁﬁ viticSRHE sBfpetyter ROPiid)BowaRr, REmPRRIt @ﬂnted The
or cut away, allowi ng the retina to rel ax and | ay

mbhﬁhe@ng@ﬂtmw sgqeessagte Wiksh megns Spips thyreting senttached R%ﬂlfe a‘fall of the
B Gl k0f 459, BSEOIR phfied hiaciyee ke, THE ARMAGRT Yoccess rate,

which means the ability to see well, is significantly lower. Of eyes that have "successful"
vitrectomy surgery (anatomic success), only about 1/4 are able to see well enough to reach

out and grab an object or recognize patterns.
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and if holes or tears in the retina occur during the
procedure, the retina usually will not reattach. The

wo eovs/osdo1g he eye often has to be renoved to al POWUS2004/040452
conpl ete dissection of the scar tissue, but some newer
techni ques are being tried that can preserve the |ens.
The AluoﬂheleEbﬂMtﬁg barlandideneaiconmyingutiges whé euffeR@Pm Gabetes

ngegl\gg S/gpprr%){uélate 4 dﬂﬁl%;zﬁgerb%%] a&ugltah%g]s?rg%lﬁﬂlg.t Prfgd%ltlon to causing
nﬁﬁaaltohﬁﬁi}heﬂli(t ﬁblﬁﬂlﬁaﬂé@b (suct ad lhﬁleg)fﬁlure‘ appesndion an@&¥dipvascular
50% o atients r goi ng sur . _The fun t.i onal

CBeEb DR at B onopl B IR Fe ndeymope SRECRERFS Apgrians.

I FQ o 1SR bNndneswas perSdns QHBSidbBRE 5P \tEnes gmfee gah tiat of the
V|trecton¥ surgery (anatomc success about

nl
sanegal popWaties. danymelisnte i gRDYS oy LR 6619 Freé%ﬁn@tf%maﬁespﬂe the
Pé%b&%tof QfsiochSERABLAZSIRALL. O BRbARYY O Blscade Rilbfk httdaRRg, it can lead to
ocu ar disease occurs in patientsS who suffer from
seticals @isual loss| De@rgassed Rision o toetidielps sap b qapyed by Agitsral snghlanisms,
aH@M&tQ&ﬂ%%Ecﬁ%o lblre&lﬁ?i thé {hdﬂchiai d %di @Scﬁl?éés'THéJCenter for Disease

numer ous system c conplicati ons SUC

Goairblu ¥ Bye Migysatiorensli Toegtment el Bm’oéﬁ%wgﬁuﬂ afi& Cﬂi@é%fs%)mary Care
causes of blindness
P%ﬁ%ﬁg&ﬁifQ&Wﬁggﬁga%%giﬁ%g%%gﬁgﬂ fact, the risk of
bl i ndfueg diadbetiqp@pterigunsdivisich wivattesr blsodSigen inpartigwledyt kigh or

t han, t f.the ner al o ul ation, a nt.s
s R PBE syt G SRy 8 A S o By and vty
réeese WRE Gieebledd s\lgefi ré¥rnk hf ahen IDigJedﬂls mgaasd that affects not only
di abetic eye d| Ee i S

reafe it can l.e
tasratienies RpQd eanioels, bisalsp gﬁ’?é‘bo e@ﬁ@fﬁ gm@m%asa?%g? 8&8
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needs to be tailored to the individual's need

igobylingthe camildarice psediatedyyitifheagting. Egpillay damagfhlgsults in a decreased
fP Wd’f%ddqg 1£ﬁ%d¥5§ﬁ{s@ﬁk r&fnaD'I@Qﬁl‘itﬁﬁl ME lahhh$48 blooB vessels tend to

for Primary Care Practitioners”
lmﬁMWhmhpgdvﬁhewﬂhhgWﬁ@@é@E@HMIn) Nhny di abetics notice

bl ur ﬁ&e%&e%%a%g%?ghng d(’jf dk?zlbgf?cd R’%lﬂ%g eI ’Fhe%%ttéafégl)lﬁrlé ¥rmed

hi gh “or I"ow. rred vision resu romc ges
backgrdvand sliwhpiéc wfindphthy loenen- mbhfetwlvey@gppaah}d Thdéia lespntially the
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bﬂlﬁﬁive%lsSN}b&Iﬂ@dﬂts iptae effesiel o ,ﬂuhi.(blo@ﬂ)smtdth@rebhm o]ld[ost visual loss
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BNl S BEduIE Y eth) bl G Sh@B tdnijfokdidl bf@mhb]@nﬁ@d@tdahe’ﬂr Wig6n. The second
associ ated wth the retina. pillar

cRigEQrY GEEirReSdefoPyY BricRIee 8t faatf%ill%*ﬁ‘é%fef gﬁ%a@}?é ll!‘aqhsfefaﬁve

r&tﬂﬁ)pﬁtﬁ§ Esncﬁe erldrlreﬁ@@f HaB8es-fnbfced @E&ﬁ%dsupchlﬁ&ﬂb})/ﬁ§ $&n8l capillary bed
| eak, which produces swelling wthin_ the

(ﬂmlﬁh Darmp éo the ehctrw@ cmﬁeﬁow@@@ww@&ondﬂ thei rawt i1 gsfimal tissue
%?8@&%8 its IHSQJ énnzﬁ&ﬁﬁ&'f ﬁﬁﬁfgﬁudgf‘go% dg@ﬁlt I@@Sfflﬁés‘%ﬂﬁ@tlmulate

etic retinopathy or e retinopathy
nébivasculsizetioe ndd wils preidusly stated, neovascularization of the retina causes

bleeding in the eye, retinal scar tissue, retinal detachments, and any of one of these symptoms

can cause decreased vision or blindness. Diabetics often also suffer from neovascular
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earliest stage of diabetic retinopathy. This stage is

characterized by danage to snmall retinal blood vessels
woniosisdesul ts in the effusion of fluid (bl oodpCT/HEZN04/040452

the retina. Most visual loss during this stage is due

to the fluid accunulating in the macula. This

garconra) whitlomanifestsliyiwbedsss, blabd estsalngoivang cadheriais that dausesrclosure

s femporary or permanent decreased vision. The

second category of diabetic retinopathy is terned

pr ol iTighesit ratmophitiba@hioccur éf batlo Papeiydiatieticd (ohst af distetes prior to age
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deprivatio ) onds
1 theiSeastlRT BARANRPONARSHE THPORHEIIET Pprategt Bgehipe I pationt a the
thyd akbaniss dibatvestli Mul at e neovascul ari zati on. As was
previously stated, neovascul arization of the retina

caus &4 BEEBERIRY diaveticratingpathy denepanpos camltinl &iipes, including the
th5d dnQ b€ Bﬁ%ﬁﬁ@a&g; as%ﬁt@r&uﬁﬁaeﬂa(ﬁs Qbn i Pfc YOS
ease In abetics

can cause decreased vision or ness.
hsmoghagel ansl theimedicalhistmry nebe natisut. shrgdtmentoptionsihélode the same
1 f [ R j I i S. . arow ng._on, t he .
OO 1 B SAR, p BA00 PR R A S rnin)
an@ vvitreofoatylsyrgegn Rimduess ilwe th diabetioypiindpathiy ab@tvensbledn aist cases.

of diabetes prior to age.40) and T I 1 diabetics

(ons SR s Ahecbus 5t i g B e Ry omors are,

hoorvaexarathelysegosan thatuviesl (e €adced @blﬁ&ﬂty&netﬁ’alﬁ&&!ﬁ $&€and from
until_ the

e |l djapbetes.is often not. di agnose
R st othEbaiG Tor ot ool PrighrngEg vt ol weel
vi4rnoRRPEdchis iR YeRenseLHfidn inAhefeeh¥REpdplilaBal p&@Rbaral 1ebdi8an one
tln? di abetes is discovered. The treatnent of diabetic
'k P opradnge efdpangacsipBaimelastrpr ecquactsorduldhond|disgrseg
a?f)l%xffrﬁéﬁlﬂy aNgefliester h@xﬁmﬂ[i}ﬁltid. R % in@Re el RRB a‘i’&ggrl{g Bifferent

actors such as cataract or vitreous henorrhage,

apgeelatechiprdnby priadanaie progimith elhs ghoienef treptnecnt fos vt ulaytanesm depends
' [ ' v
O SR BI, B0 5 3he WL, G B8 6 BherTilgi and
agh dSauiree: dbe By CaneegiietyorkBeyengwes®ndueOhaldikabet i ¢
c&ﬁ%%ﬁ@@ﬁ%g¥eh preventabl e in nost cases. Intraocul ar
cancero unors of any type are nostly uncomon.
Ccul Retinabimstomads & carheavudvae or ol eyesehich SedurOinS oinfly dHildien. There

uveal (e ncer,s generally netastasize to and.from

o B 25 R R0 e tr e Pabe L e Rgtinobiboma

affedts greaifevary 1P 000To 30(080 Gly€babivsgidt afd oadidTRe Ul Bt ed. N
popul ati on per

7 .persons r mllion in the general

Ry gblastomagliecis e AldrRen Sadeoth HeYsaBRERof | ung
CanCehe reRBSBIAGIASIONT REfildfeSn &R rdtifalihk ﬁEHﬁ‘%@nﬁt‘i@qgﬁ? of the eye
approxi mately as frequently as henophilia. These two

viihreaaRlen e eyaineres Tedregimept dirgtineblapioma irdndizidaalizgd &miegch
pBt¥enfRAE RPEds le%fh@"a%é/ of tHd il W £SoREmbd: %?Bﬁge&tbo{hogyes, and

ocul ar cancer  depends
whether or not the cancer has spread to other parts of the body. If left untreated, the child

could die. Treatments for retinoblastoma include enucleation, external beam radiation,

radioactive plaques, laser therapy, cryotherapy and chemoreduction.
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on where the cancer is in the eye, how far it has
spread, and the patient's general health and age.

WO 3oans@18 The Eye Cancer Networ k: eyecancer. COPCT/US2004/040452

Oncoli nk: cancer. med. upenn. edu) Reti noblastoma is a
cancer of one or both eyes which occurs in young
chi | dinupleatitngs the amast campnmcﬁonmbﬁﬂrgatr%@ fmemmbibhgtmﬂe During an

U
SPPERA YR bl ettt T 6680 BB b€ arey o
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ren_of races s, and |rI . The
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aﬁ see. The treatnent of retinoblastoma is
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age OFhdnltiesek the ihRBved YR MBRPME ndte 199&V&f orb’%ﬁeeé{ﬁsis
and whet her or not the cancer has spread to other
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%ﬁ@qmégﬁwnaéﬁﬂuﬁméﬁaﬁydbdpyotherapy and
c h e n‘%x%‘e%cf %é&praﬁ‘é}ﬁﬁ%g% ?I{-Illseé Slh%eﬂlgrga%g' 1@8611.‘)? % ?Y p(;] SaVG the

treatnent for ret n-enuc
ayh@) Gy]eviéi@l &@tlgobcleastdngﬁ is eamsiviecito rﬁ'dmtmn; sdrfegeashrtye treatment is
e s..the only.way to .renpve, t ancer .
BRI Db et Bt R PRI PR e per week
(fvemﬂ Yol 4 hbd‘k dtieteh efiestont-ia G ibladie oD pigmblae are idde € S fent the head
artlal en eati.on is possible for sone

t hou uc
%E’P"@ﬁ dling freafaent F"P‘; §°§neP¥n§$<§Fd%thV&S [PES/PrEtFERe LB P Beat@ent.
to t mameprRasllyddet §halct BEGEK) {Hallodkelchinedd s t:a8/@al beam radiation
tE%tlents When bgoth eyes are involved, sonetines the

fent b drey aerelyrdisappges eomplstely; &1 faph e mes gvendivcpiae meee obvious
20 RS hidE bERYselRe hikgigh- ?Qy Winkd? npcl@&s @ gléc@@ by whlt cglcium.

VI S1 0oNn- preserV|n trea nts, such as externa eam
Imagiatalonier Braigeat thhekampy be sybuted apy smatlhmécrh of hair may be lost

11t1 fh% LB ine R Iﬁ%g‘gtgp B&%&&tj p%&tlié‘ﬁ ' 15& el?g <t z—%ﬁ 'bganq rad%al‘%lon long-

bel ow. Externa m radi atl on
tergy ¢fiects g@0inglude cataragty, r@dbatwawﬁlnbpmhye@k(eémg andl exudsuemfthe retina),

N R RN N T R—

gtcrveadmmﬂy) |I€adp1elbﬁ oamnesh intreBHa Olhﬂch;ais'kmﬂﬁe bl dther (ﬁlmors outside

r 3 tq 4 ek stretch.
el G Foridsp SRR NES fnlpd Aremt Eeneh eviey et ridhric
f r onRadivadtige plathds grd dlskabﬂﬁﬂioa@ﬁfd &Rl haeSers Gg‘éﬂldp\é@ﬁl the
rior to treatnent. Tunors usua

@%‘ﬁﬁ ‘F)ré?edsl%:t? é%ﬁ%@%waﬁ dTedgwpithesisaippeigdine 1 &t lsmdemé?f %é‘ﬁwﬁ are

cﬁ@&h%ﬁlﬂ@ﬂar EdcBRRIE MThelitlld k& Yoehddh1B) 6 HOSSBBRER T this procedure, and
letely. In fact, they nay even becone nore obvi ous

undergoes two Separate operatlons (one to insert the plaque and one to remove it) over 3 to 7

days.

Laser therapy, sometimes referred to as photocoagulation or laser hyperthermia
(which are two different techniques), is a non-invasive treatment for retinoblastoma. Lasers
effectively destroy smaller retinoblastoma tumors. This type of treatment is usually

performed by focusing light through the pupil onto and surrounding the cancers in the eye.
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as they shrink, because the pinkish-grey tunor nass is
replaced by white calcium Imediately after

woe@ans@nt , t he skin may be sunburned or a snmaPCT/paLo0#040452
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ultrasonograms. Choroidal metastases, however, grow more rapidly and are more likely to

cause large exudative retinal detachments.
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For many years, the usual treatment for choroidal melanoma has been enucleation. If
the tumor has not spread to other parts of the body, removal of the eye generally rids the
patient of the tumor completely. Since World War I, radiation treatment has been used for
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acconp rse
which ecﬂt&nsptigrﬂmn&éNlmmﬁMss ceihdbe@jnmnd:@ousl-ﬂhg bareaes gpferred to as a

mgeg%nlg% lr g% | ﬁlg]%sl B r(‘thlg [:81%96‘3 hre %}qelz) at%!a gljil )ary bogy (amuscle
in the eye), and the choroid (a layer of tissue in the back of the eye). The iris opens and closes
to change the amount of light entering the eye. The ciliary body changes the shape of the
lens inside the eye so it can focus. The choroid layer is next to the retina, the part of the eye
that makes a picture. If there is melanoma that starts in the iris, it may look like a dark spot

on the iris. If melanoma is in the ciliary body or the choroid, a person may have blurry vision
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be used to irradiate tunors. Surgery is perforned
first to sewsnmall netal clips to the sclera so that

wo b@spadotis cl e beam can be ai ned accurately. TrRPel/UBI004/040452
is given over several successive days. The equi pnent
needed for these treatnents is available only in a few
rgrRYdRYe Be fitnartems, and the corset way Bowdefawsiilit mthed ¢SduewnThe Eye

but many patients treated
@ﬁf&@hﬁ&@mﬂ@wﬁ%ﬁy gﬁfcé&p&lﬁl .

in this way wed for only a few years.
Ther effhgrcbance nérec ey (pergnosis $ioht istradcutahesnbms depeads on the size
red wit.h the nore.c nl
AR bgDe W hARY SRR G e TP P RE paspaes spread.
T‘lwveearb geimeste forfail maﬁenmmltﬂ 1nﬁam§hht m@fan@ﬁﬁ | El¥bStypes of treatment are
Pl?n%o% oa uil alon use?pm%,r or | ager [ gh has .
Been VO I $10 e %Va e eangen) 1 RdALgN T%%V (using
lhgeglosﬁ Szedyd @ okhet hlghhﬁergjdit‘ﬁpﬁ ® *k)lgl”fth??&ahfbéirg:eﬂsh emd pﬂi@@&gulaﬂon
ar e Vv o work only for véry snal
(?iﬁ%?i? g%g’ ﬂgeﬁ@éﬁﬂg ‘ﬁg‘\?é“”&‘&hbl ned | aser or
Cryotshgfeapis thd thékt EEnEA tr&iime UF inSHEdu1dr ﬁ%ﬁnﬁﬁl@t A ffor may

experinmental . A few gatl ents have had eye wal
TPReWChE sAncE usingase af el fellowiedpentions: r enove tunDrs from

thei I 18¥%8&my Tmaf@{oggﬁﬁﬂpgf%%ggt ment are consi dered
tors

experlnental by nost d have been used only
for alddpiabechlegtony ~-aémaevahefiparts (NOthe frsandgiet supgorting tissues around

avai | atné @oﬁl&a{he%@ar ﬂ#&%%ﬁ’lﬁg tﬁe%qui? g% tﬁi?¥¥ t he tuno r to

preserve visron, e a nornmal 17fespan.
Anot hélndosml¢ca¢mjc awwwal|0§ patrtstqf zﬂ(mnh and thebitingrtady;a rare

cance cance nd in the part of
t he e?gb@gyf]ﬂoglyt he Uvel fcpaﬁtﬁ%ftg?/‘é gfﬁt ains cells
cal | efinndéaginn € yinesal oﬂlﬁtecdnufecuybal n pignent. \Wen these
cel | eCco cancer e cer is referred to as
ol a RAMALOTEEN 3 1 0F Hifddo FRDY meess o e Hgh-6vs8y 1 o the
agda viliee: Y gncert daBs Edidts@hykild 0shbe RUEMFTIMENk thetttBo8Y Rﬁdlatlon can

and the choroid. (a |layer of tissue in the back of th
b yesd alepqr ity ?@%fpﬁélﬁ% Wéth gurgFrys BRotpepagHalingelreneens ey ﬁ]lSO be used

werdinl Sty l%éhfd'ﬂlfggt hBBIEHEm 2 Ther, eé)pﬂé&’tok%f?éjé&e(f@@%wfg lélood

t he shaf()e of the [ens 1nside tRhe e so It “can
vetiels apbkilithe umper i s next to the retina, the part of

the ?M@o&e?@ﬁelﬁﬁﬁ%aj Ght? 'oPﬁﬂd{:@sed hefa%{ég rfch' t J&ﬁiae%@ gfmculatr disease,

that starts in the'ir
perticelpdy Nbr@mall lfeomﬁsbldarm'aon andi qqulah‘errmrd mmeylykmqb}oycsnrg‘eba)r
1 SIOoNn r
r&ﬁﬂn%? ("gxgn%trr@np e\flﬁ%g‘pa%s %?\frrg}%}g& %rt%%eélé;?%olne alope ¢ %’foﬁowmg, surgery,
thwtirrmeﬁtrau@@oﬂihe entediCh®nRy gen@ﬂliy eystdueit vedhér via injection or orally As

chance 0O1 recover nos| s
R R Rt Mer s e pas b ST nedeet e Dot ofen
rdqyme 10@1@ rédoeerg patals, andheiy®e FHlRwWeaBo allvdrs side cFldéts EX&ditionally,
ﬁ&ﬂher t he .cancer has fs pread. There are
Sﬂfsreélaf PUStrpien W prafingesaini of At of e Reat At berhuntke eye are
oftdr }ﬁﬁVlﬁ&@ﬁﬁnﬁfecﬁ%%ﬁdﬁﬁ@t ne@ésSitARI R st BHHN &Y oHeR WBceptably
surgery. (renoval of the cancer } radi ation
hltgﬁ éy:)f fll?squllﬂgm order to achieve effective intraocular concentrations. There is thus
amajor need for a successful non-systemic therapy for the treatment of ocular diseases, such

as corneal and retinal neovascularization. Additionally, delivery of drugs and medicaments

to the eye without adverse side effect remains a major challenge. The subject invention
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hi gh- dose x-rays or other high-energy rays to "kill"
the cancer cells), and phot ocoagul ati on (destroying

wohb@sdsamessel s that feed the tunor). Surgery i BCT/H82004/040452

nost conmon treatnment of intraocul ar nel anoma. A
doctor may renove the cancer using one of the
P@Widgwun@ a dmmpat proviging-forl efficleiotomp- sthemmN&'illrmmﬁtrﬂi’(’bhybf a tubulin

BbE sl to o el of ohEP LRRE TGP st Mg

the cornea, the clear layer covering the front of the

eye; - Iridocyclectong renoval of parts of the iris

and the ciliary body—JﬂMéﬁﬁﬂgiﬁﬁéﬁzﬁéhgﬁirennval of

par t sTHefprésba ifnaAtion Rirected 0l eﬁiﬁhhl@tfhtron be Wé/s@{élaltolfarg%hﬁg agent
can be used to

d h
§Sf;wy>,ya¥a9@5§eh§{uh€ PigingRShdvpe Foiyests: mmagumsor non

nttdascu%%g&ffera%l HsofdeksSih osRa@Rsilel | | cancer cells
hrink the tunors. Radi ati on can be used al one or

| n c IMSVAEH B PAtiAN R oguar dissup is Wﬂﬂtqgemagmd@nqncmaractenzed by
ﬁlrﬁﬂgflejfgﬁ%( ﬁ#d%%cﬁ& %ﬂe%@%ﬁlﬁ (ﬁsegéézg %ﬁﬁﬁ@l rgé/deg}‘ees of

roma aS er,
YilélQli fz@lyrebl Bmhdmms@twn aﬁdVlTIAI fpr ‘lhh eharmamlogld'dh eontrol of the

n it osed therapies. for the
RYSENE AP b bl Bl B BBRES s B PRl s PGt oo ver
me@ﬂeaéegehaatncmapnohfefmd diabeticastidopahy &5 retifopiathglolf yre@taplrdy would

R R e R A

enﬁtmdaﬁjmt rhsiwkattiod Providet R BB EatibO6F d \%Tgmechablhaymacolo gical
not e

e her .via injection or or
iﬁx* i3 @QWSCL@W@%QVS%W%F@P? Eﬁ‘?alitrvé%i’lu%é ﬁfohff‘é%tlveémog}ers such
s cgasRmory € both painful, often require | ong recovery
peri ods, and n§¥ be follomed by adverse side effects.

Addi tihshigoryeting bareies (BRE i aemppyedof sneciplizedoronfenestrated tightly-
jo& shdoBR iR ceBls MAUGHRL 1 HSg&‘E bhfBr % ce‘ri"taﬁ‘f gu@st%c@?ﬁet&z@e%r{he retinal

the eye are often provi in 1neffective anount
tpidlenes and therrgtinad tnssm: skheapicont vesselsfof tha camaz a:rehteaﬂm eyssoclated with

O \'
S LAl L i LA G
indingageutsciebibitors ofimbuky pilpnirtzatidreandyysciitar tdrgeting agents, may be

TGN e S L S
\dﬂu@s brod retindi lﬁ&ﬁmn Tsbilx }ﬁﬂai&lgea)g%ty\&_lr_iﬁ{]l Qalt gla PYRESEBioB bEle disease
e subj ect

eff or chal | e

R}@ﬁ‘? ﬁ wcg}a%ia%g} (nQF-SiepmH gelpsiy of tubulin
lﬂﬁcﬁhgzﬁg’éh@ S the ‘éﬁe §ah‘13§e QBhi6veadBhp Etﬁﬂaﬁﬁ%&l(iﬁe&fonamﬂauﬁé‘ﬂbﬁ 8 injection,
b|nd|ng agent for the treatment of ocular disease,

QbR lne HT%POHEQPH@‘?@W@@ fraplanty AYRVEETHES VS teuENadngjstration may be

accomplished by administration of the tubulin binding agents into the bloodstream at a site
which is separated by a measurable distance from the diseased or affected organ or tissue, in
this case they eye. Preferred modes of systemic administration include parenteral or oral
administration.

The details of one or more embodiments of the invention are set forth in the
accompanying description below. Although any methods and materials similar or equivalent

to those described herein can be used in the practice or testing of the present invention, the

13



The present invention is directed to the

adm nistration of a vascular targeting agent ("VTA"),
w@asosiosashar | y a tubulin binding agent, for thePCT/US2004/040452

treatment of malignant or nonmalignant vascul ar

proliferative disorders in ocular tissue.

Nebviad otiads aulimaeriaf aro ol desctibst W thérdeaupg objegisyund advantages

d | Lif t d
e o S o O SRS L B e e e appendec
dleguseths sinfulei fenmnlioamblud@the phieal &ﬁilﬁssﬁhéctdnﬁct €18arBf didtat¥d herwise.

AT TN R

wmasdng Arcopimniyhiddersiode b bsOsfdeditars HEN asthwatt 1o Waith Mis invention
ol.iferative diabetic retinopathy or

gggﬁne tion,
éﬁtpﬁg?msﬁ %Pl&#ﬁ%ttﬂnﬁ £ijed ip Gnyspseifieationarg lycqmréﬁefi ferein by
R#dréRBL S for which few therapeutic options are
avai |l abl e. I n another enbodi nent, the invention
provi des the adm nistration of a VTA for the
phar macol ogi cal control of neovascul arization
associated with nallgnant vascular proliferative
di sorders such &ETAHE tiil ' ;gunc$et|na

sl X
barri

o L S B R s
Whichn a transport barrier for certain substances

bet n.t.he re |IIar S .ar ti nal

T o ing sinpliRf o 3B 508 busfomiR i le it ave
assodi‘lglze\cﬁllmtiahsshbﬁndlﬁiabllilo)pat hies are aberrant, nuch
IikeI; 3 ﬁssels %%500|ated ith solid tunors. Tubulin
bi ndifig &4 tes ARopR pRe el adeeeRpAtonn pol yreri zat i on

and \fg odliBfisthis 4Rt ot REERt Segeh@Midae able to attack
t he aberrant vessel s because these vessel s do not

shar d1&Pérmne SBtase mrenified phorqeraphs ok nastienes th epsepa showing the
Rbidalr PAL | gFonh SHbl g fcmo%ﬂg{:llg a&’xﬁ&%ﬁﬁ&% (ﬂ@ﬁift dullistration in
progressi on of the disease nuc th a
GonFABHsOpAS B A @Ml@econtx@k@p gndon- syst emi ¢) deI i ver y of
t ubul indi
USi ngl #?ragg I4tﬁ?11 I{étﬁjﬁlg{:o ) %Q%l&glggﬁge?nl: f%:g?oﬂihg g?mea (inhibition of
piel alvih) on dap a8 fHlominpiysteasd simisisthtionof GAHE uamﬂlpmnson with a

r tem c adm nistration may be acconpli shed
‘kﬂ%ﬁ %?%w§¥§atlon of the tubulin binding agents into
t h e iﬂlg) Gdstlustrates e efifesti df @ siMgleciosd & (Yepahat&dulbization of an ocular
qgasugable E éanfe fr n%the di seased or affected
HIRGLR 28 Aripalmgdel of fetipplh %S W&e they eye. Preferred
nodeFinEBIMstert the AdgeabSiimat ﬂe?ﬂ'ésdldiﬁh ufenidA! golQLAl or
oral . adm tration, The details of one or nore

ISWE?WHE%I ogfing waetitiys datineef @ ¥ set forth in the
acconpanyi ng descri ption bel ow. Although any nethods
and materials simlar or equivalent to those described
herein can be used in the practice or testing of the
present invention, thepreferred nethods and materials
are now descri bed. Other features, objects, and

advant ages DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to methods and compositions for the treatment or

prevention of ocular disease in a subject. The method comprises the steps of preparing a
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of the invention wll be apparent fromthe
description. In the specification and the appended
wa@bk@s086018 he si ngul ar fornms al so i nclude the pPOT/EB2004/040452
unl ess the context clearly dictates otherw se. Unless
defined otherwi se, all technical and scientific terns
desegk ¢rarpsisinghpherntahetisallyes ffeetvei ch)gam:of g tibmbipding agent and
d 3?@ qﬁ?tﬂﬁg gler%%,l% i n eu%f alg'e‘%%e fa \Ecydoiﬁe 1o %ts&ljﬁcpm ne éthereof
p ubl | Qe ¢robelimgénit Es,ch mcﬂhdsdmﬁresmrfpnrmﬁungmcaraedmeases by

coroarat elrLn r ef renc
R RRBE e Ao o TS R A ereot 1 4 4o
sufflelersttt® achidvy albeiRhedHon of the titilia BREMZQHert At 6Fe Bfthe range
whi ch |sa3|n'pI|f|edfront and si de anatom c

'Pff%%ﬁpam%wfﬂv L aMrieraparoxapptely 00 mMyot agpequs pympyrdisgue.

nor fTﬂAnd’tH&%eﬂxod%f the ﬁeﬁtl141%%&51@&%0&{3}{11&%%%&1 @F a tubulin
deg]gneratlon Fig. 2Cillustrates wet-form macul ar

A et foosubjepign ngel thereofipa dese spiigient ioaedush edepkagrhef exudate
1.1 |
Tl 5100, 6 R0 AR NG 0 R 0ot
@A adstbmi st ration in conmparison with a vehicle
contr
hi st o@%oé@éf g}eﬂ%ﬁ%f g{g%res ﬁ’e%gtéc%} rs]gﬂae ?1% rhg%,%{m OP 4 %?&?fbmdmg
agegttela Sgbjemmyleedmhew IIQzSdcfse Isﬂlfﬁmnemtg}o &;dstmgmsswn of proliferating
| st.ration W th a.vehi.cle

Vascglantu e %1 ey%op a sugﬁct siuif lg?% ?rﬂ@alér}ef)%aéfulﬁza on.
s in gI Eleqnesentoﬁveﬁﬁékﬂs tRe diraseinb arpﬂlzmiab@mlcﬂfmealﬁbaﬁiéﬂﬂ faf the

r et.i.nobl ast onp. _ Fi

e PR atent it O e camBrre g fesergn e digtive amount of a

RABuINEbindMBE &denbfor feﬂﬁélﬂ%@du@a?hmsdcumﬂzﬁt\lﬁnﬁﬂ adsBERdd wivtEa

dosi ng of .CA4P. DETAI LED DESCRI PTI ON OFTHE | NVENTI ON

RREmERdeHY asoaniable carer, excipipntdibigntiop adiayamb is admepistration to a

@gjggpﬁlngécpm&egpr the treatnment or prevention of ocular

disease in a suggect The nethod conprises the steps

of préganbiay isriokelly aompmak metp refshdlyrdvmani Sedféryed tubulin
Hog TeT

e R D088 B Rl Bl U o P e B BBt

@nﬁmttji%tnfwand@embtdb@taaoﬂ4 p@r&ugn‘oodi ment is a method

i 572 Pl PR bl B R 08 naT e loms grs ptnggs nctuce

1s0bjsedlarization eﬁtﬂie tdtias,ewbvasculaizatiaeof the choroid, neovascularization of

ocular tumors, diabetic retinopathy, retinopathy of prematurity, retinoblastoma,
neovascularization of the cornea, and macular degeneration. More specifically, suitable
diseases include those which exhibit subfoveal choroidal neovascularization, including
pathological myopia and exudative age-related macular degeneration. Pathological myopia
can be referred to alternately as proliferative myopathy or myopic macular degeneration. As
used herein, the terms pathological myopia, proliferative myopathy and myopic macular
degeneration all refer to the same disease state. Ocular tumors may include retinoblastoma,
primary ocular lymphoma, choroidal melanoma, and intraocular melanoma.

The tubulin binding agent may be delivered either systemically or non-systemically.

Preferred embodiments of non-systemic administration include intravitreal injection, sub-
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sufficient to achieve a concentration of the tubulin
bi ndi ng agent in the eye in the range between

wappsozimately 1 Mto approximately 100nMV of aPOBOSR04/040452

hunour tissue. Another nethod of the present invention
method is the adm nistration of a tubulin binding
eQyavnctiva) injeigh regitociiar ingastion, ey @@fonisnnjactdms ephthalmic drops,
froma
FlhfiEhnd @ulaf e i on SAEP AR A SHHRE! Bt for bt
biedmg s gentsadnrsisterd namslysteuiﬁmlllyfls mdhea&ngtmﬁ frugh sppresinasly 0.1
gmner HEHhO%I ?m qg resent invention is the
dmni S ATTGIY ot 4 ulin binding agent to a subject

| n nelefetriaé embiﬁdmantaomstem&wfdfﬂuﬁétﬁﬂﬁbn trR1ude gekesteral and oral. More
culature jn the eye of

re r.essi on. of Lferatlng va

R B o P D ot BB et b e gpscular
gffbeutﬁ)ﬂie%&é% Rihalalfi¥ Hah&Mudosal,and Socthl.” 8GRI b sfge range for tubulin
E‘Far maceut i cal  nmedi cament’ for the treatnent  or

gpe agsnbrdgrigiet systapisdiydein thewpeq ofifran approximately 0.1 mg/m” to
iRS:3MAME/ 108 ) /me T Prefhby §osREP A es ﬂfchﬁletﬁlé Shfbx%ﬁgl'y 3ng/m? to

agent for redumhng ocul ar neovascu arizati
EPseEnaielyoR me/mh aapioniamataic b th ypraedepteliileng/m?,

g@%ﬁlﬁﬁtellyglié %Hneﬂ)taé)p Kinttdy s {ngﬂﬁh gﬁc?#%rg){?mate].}z 20 mg/m? to

m ni st ubj ect I n°neé
spbiametelyHOpnghér dbpayticalaniypoefbrrednivsaze fomfiadattindiag agents

DR L DR, PO b n B
182G Intgzila CWitibii e asbintih bindidgd agend isephospther@drig) tddosage is calculated

Qcul ar, .di seas treated or prevented by the
Balin e e Bt it Hat SR MBS | ncl ude
neov as gtef@rddzaibo@iheaf oftapRari@béulidal OB ?Mﬁﬁ&%ﬁﬁé ﬁl@gehplﬂventlon
of the choroid, neovascul ari zati on of ocul ar tunors,

pises g alsgigeﬂ%%pﬁylsmp@f PRSIt HL SAdP ip theyrange ‘of from
dppkdxnAREHD 0NB/mI RS HASEHA R/ lémﬂg@ﬂl Qllgprgﬂﬁla&gfﬂ"ﬁ?ﬁmla nd

macul ar degenerati on. Mre specifica , Sul'tab
wrbosmedyicltlosgeandrprreximichome/mil BiaCl s Tijs evrepssition preferably has

£hef ghda 'ther}%@égﬁ %&%@%ﬂﬁﬁa‘? v 6 '6 Gk 4di &%9% 2bf from
myopi a and exudative age-re ate macu r egenera I on.
fardrohdgly ¢al-4A3 opimolderi.Pend efseositydn the radge ef franebyroasmately 50-
& gpiferative nyopathy or myopic nacul ar degeneration.

As ‘used herein, the terns pathol ogi cal mnyopi a,

pr ol iThehatiaw eyanposgad deyeraluttuciafiy nnmezptiopdsmeke genexpasddas the

et P HeT B B ey BLP P Py horoid el the

altRiod it bened daridtas haisk drd\édngdaell avastEhodnd i@dlatdd Bom the
[in bindi t may. be del|vered either

t.ub en
%VE#E’H Balry i %ert?ﬂ%%ﬁr@hﬁteegw 9t thepyerngp vides ample opportunity for

RIBaS bfRiBhEn Bihdil® Az Wy b 6r RS 1ﬁh§§l§t§hic %btlﬁd?ﬁ bE&Eninistration
i ntravitreal ecti on, Schon%ﬁlnCtl val i nj ecti on,
fgethe itsatmenof; Oﬁ}ﬂjéhftqnélﬁon% discaresn Binozs gndj dewrdemq A simplified anatomic

i0RMahE) 51 thie B3P Shown in Fig. 1.

As recited previously, neovascularization of ocular tissue is a pathogenic condition

that occurs in a variety of ocular diseases and is associated with varying degrees of vision

failure. Pharmacological control of neovascularization would potentially benefit patients
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i ont ophoresis and ocul ar inplant and/or ocular insert.
A suitabl e dosage range for tubulin binding agents

wadmsns@tier ed non-systemcally is in the rangePOf/UB100#040452

approximately 0.1 ng/m to approximately 100 ng/m.
Preferred enbodi nents of system c adm nistration
'Buffdnugi Eopatienies sadh amdt As@lar dMpheradee prdliferasyesdigdti€ retinopathy
tes o{]Fﬁ gm ni stration include intravenous,
3‘?%’? o} PIefE scul ar, subcutaneous, inhal ation,

t r ansTabuGs dindingndertehmlt tubﬁhﬁ uéséﬁ‘@iy%ymgg% ru%ﬁﬁ-bﬁ&ﬁng
bul i n bi ndi ng. agents_adm ni steredrﬂ%qtem cally is in

f actors ﬁ@%’fﬁﬁtorf'?‘@mnéﬁﬁw&%?%fié?l}’ dyging sippangd grevent the division and

HRPpRYFRIo 0¥ thb2811.MBHifin bﬁﬁﬁlfg%ﬁérﬁéjcdﬁﬂﬁﬁggbfcﬁﬁgﬁ% f compounds
i ncl ude from approxi mately ng/ t o approxi mat ? 8

Thichnhibipisbeia prltreqrization, wyi/\ﬁhzch gﬁnalraﬁy Syictien e tynxeoselecnve

r
PR Ot 0 2 0o o
mplingtionp\syshias p@darahdeysepr eferr ed dosage for tubulin

bi ndi r tenl aI
P ang SRRt i GRaSPRETMCPhitic el SRR S e for
Beating oQidamiidenges 1s\/thar$y§tdfmlc tadthmisltratldll dvdi ngt geaanlly provide effective
h S r odr. h dos i,s cal cul based. on
RIEE BAGE Bty e 657 Whie ahhel St SR arany By be
ﬁhﬁ*ﬁb&iizﬁ&ﬁith@ﬁo@ Riiare HM&éHchlﬁg the@9eNRstct 10081s 6f the Bfig may need to
ent ventjon conprlg .n a suspenS|on enul si on
%Bvlafﬁ gﬁn ailenivrgheveeivptTaeCy e onsgngations. Nogystemic or

H)Bzﬂ @i idaBby opdr@:gsmifemly %%@@B(spéfﬂ dﬁ&l@ﬁ%uﬁ%mmm ocular

approximately 5 carb net h ul ose; and
dipgasoadlorettes gffegﬁ‘ge/ Qﬁncwmwn vf)lér@ te éﬁg@@ms«t@w anddrralipihy patient
Bﬁﬁea@urfaﬂ)lg}al pH in the range of from approximtely 6.6

.6, Osnolality in the range of from approxi mately
291 MImeummthWmmgp dr gysténaic pdmipestfion of the
qun?lm # ?cﬂﬁ? é% 'i];?s iff la%/ o?cﬂnce 1tﬂrtﬁg I%SCHI{%%GI‘G}'(I)% ncll?(% noH %‘?’a%%gant
severa uraﬁ que PoEEr T
Yasculh@r@lfwahwmsqs charactt&‘izhﬂ gjn bgtncmh,enw altahc‘:b,ulalr tnebiazsorla, retinal,

i.n.th h d
sulb EIP"iElgctr’p 1colfneb e%eg%g)lr glilcir{ng% lﬁlg(?\ﬁg ; %ét} W%lr%strg:‘ll&gnant vascular
mh&fmﬂvaﬂlsaaseb Jusio hadoathr fuhime dndeatdefscul at or y syst em
The € i onal rchltecture of €. _eye provi
oppor %‘?a'ﬁ Pevaict QF?WE P§oUGT lntﬂ?PofB]tl‘?Vﬁm%l tf?&ﬁ @g
PRBoDEHINDBAR] MstHMBkLATHIS, ﬂﬁﬁkbﬁﬂ&rﬁﬁc@ﬂjﬁbmlﬁ rc@fn'eﬂriraflﬁﬂantatlon'
the treatment of ocular conditions, diseases, tunors

A PUESs Hrrersr be capsed hiinfer fiead trashamaniicapss) lpisBmpnipsis Anghpceroiasis),

ﬁehﬁpl@ﬂt@tldns blﬁﬂ@?ﬁaﬂ ﬂkﬁh@ traﬁma %trftﬁﬁéltﬁﬁmgﬁcglvajn@ WShkt¥ot lens induced
neovascul ari zati on O ocul ar tissue iIs pat hogenl Cc
arege-t Pisgases involving iris neovascularization include rubeosis iritis, Fuchs’

heteochromic iridocyclitis, and developmental hypoplasia of the iris.

Retinal and/or choroidal neovascularization occurs in macular degeneration, diabetic
retinopathy, sickle cell retinopathy, and retinopathy of prematurity. Choroidal
neovascularization occurs when vessels from the choroidal membrane grow through a break
in Bruch’s membrane and into the subretinal pigment epithelium or the subretinal space,
manifesting as fluid accumulation (edema) and or hemorrhaging. This in itself can lead to

severe vision loss, however the retinal pigment epithelium or the neurosensory retina may
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that occurs in a variety of ocular diseases and is
associated with varying degrees of vision failure.

web@sosmes ogi cal control of neovascul ari zat i onP@DUBZN4/040452

potentially benefit patientssuffering from di seases
such as wet macul ar degeneration, proliferative
dlsadaachc I epicfrorsd etmpodiment; the urrvemattnhyvodn‘es pliectpeRtriksrit b highly
gl n%%d#ge ?L'gﬁ}?‘}ﬁg%ih%%e%atl ﬁ%dvﬁsr«]:lu Ig%atltou 2 ;11%01120 gusrs asa re)éulp Xf or concurrent
Wiﬂ‘l gxotdetivet (wiot) Ifommsad ﬁ'@é estfR] thavuhr dedeheralion, ﬂﬁbéﬂctreﬁﬂo‘faathy,
ﬁ&{h%vognt L endlv 1,9N and. thus proliferation of th
f Oﬁﬁé?ﬁoglac% DL Eveifisyphgpic Breis ogfar
m@mnlammﬁs swdﬂroine,:c l’ﬁﬂiu:lalr Eddrﬂbbtb'tnhéfl ve@l oyfmgl?lz . ahbi88 str@R8l choroidal
unction as tunor selective vascul ar
’E“Bf“ Pﬁlﬁ%} %@ &#f%%ldﬁ’éelﬁqhemwﬁh@éﬁ’éwe CRe AbeTvejsyentities.
wel | @ﬁarﬁ&ﬂalﬁt }eferre® Format §ﬁffo@9fﬂhbﬁﬁ&a’l Qé}rqi/a&ﬂfél}‘izﬁﬁm occurs as a
ocul di sease. As discussed above, one of
gy \Paﬁ?%@%mé‘fﬂhéyﬁmﬁcel myhiai gk avppia (sxtrem@gr fightedness) is
4 E8RHHA S QacRE (x)aﬁ
adm nIOSt rati gn (ZJI%Hes not all %Ier ftﬁ%%g%gau%?’g Str?whnég ofthe
Tetinasdng Rypch haewtbage. s&@mdﬂaldawb@se irovisibie oeopes, wiSinribemacula is
%dtlg‘% abol hzed in
ﬂfnﬂ%a ugﬂ og”?tlgerrg@réaz ¥‘?%‘9{acﬁﬁc allhe¥lﬁ%>ef%/gteBﬁ§h em'béaglg can Dresult in
faﬁckts ﬁ@omhwgllcrlmeon@edamm dae gaohnfrorh sheaevhexbid umdafrﬂeth tlieOretina.
tlvelntr ocul ar co ntr
R Sphua bV Ral AR e vep SRR i i af visop gmother
pamduhely@yééme)d fofm af gbfdvedlich&uidhlatebgcdliatian ool a8 h result of, or
di seaHF a@ the effectiv cq?%centratl on of drug
RCERRE Wit BV %I@f?éf‘wgla’f enezjtiogn At B S| y
oudsaulariza o édcu@s ntdvasthAbEBuddhat he non-systemnic or
system c adm nistration of the tubulin binding agents

in adtBgdhcrennivesmiiachedsof adminifieaing fubmlin hiadigegents

JoRRmPRkIIBIARS préRBc il @ltioR R} ink8viatdl X&nﬁﬁsﬁ%ﬁoﬁﬁ@n ctlonL sub-

characteri zedp corneal, iris, trabecular gﬁ

GoBtungel ad@uw@moﬁawen -esplar edshinistiation, $wbakenow's injbsion) idatbphoretic

ASRZASHL AR Al 00 00 B 200 pFRSH, v o

insgrice isplar@or neal neovascul ar i zation occurs in the

if glt leﬁ'WE)lﬂ?l bnltlc{l@%g]gdg%tniflag% & C}m ?ergc{ A& vﬂ;m tl Sv)lel an annglon directly

ikte rﬂm xo‘acmqs bmedi ofithd Q/e Tobuldddindingedpsmk aay aIsb ®8 adffhistered beneath
be .ca (trachomy

t ee ?or%ugc a by ﬂ]igggq g{a lalﬁe:/t}?&}cf’é%%m | 03 e eye via per1 -ocular injection.

tr anﬂ“pblﬂfmtlﬂlﬁdlﬁg’lagebwm{@ a{dﬁ%@hdmﬁlﬁslfe@écﬂiy) 1nJeEﬁ<ﬂMHﬁ), the sub-Tenon’s
nutritional defic nd contact |ens induced

SPRdiguter hon S ARSI FOA G 1 Fomioe GoRty | Upip Bopeechnique, the

thd¥gdaLislBfekiRRP SdrSinisterihl the doMGH 8F ml?ﬁhﬁﬁﬁé[lﬁé’%eﬁt can ayoid puncturing
iridocyclitis, and devel opnental hypoplasia of the

the glabe ad (rmaging G OBRC Bare. o e Kelieny s duieationsi issuterized and
tRCpHEeSseivls FBLIAT fofl BURRE AdnARistrHoARRS HS sub-Tenon’s space is less

invasive than intravitreal injection.

In another embodiment of the present invention, a tubulin binding agent may be
formulated as a biocompatible, biodegradable, and/or bioerodible ocular implant or insert

containing the tubulin binding agent so as to provide slow release of the drug and
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retinopathy, sickle cell retinopathy, and retinopathy
of prematurity. Choroidal neovascul ari zati on occurs

wobke@s/ov@ssel s fromthe choroi dal nmenbrane gr owehuszog#o40452

a break in Bruch's nenbrane and into the subretinal
pi gment epitheliumor the subretinal space,
wamichaxr iofig thempédticalty effctivadrag tanertatentr aabctended perlod of time.

to severe. Vvisi
DEERERRTdperd S okl il R R oh 1 PG o EHimatin
eyeradaniied yfof @ainpR, MEAY.3| Bd. NIe 5390K,144 andU 31 PAEN® €3}766,242,
eFfo dinment, th nyention involves the treatment of
FR i EiPbiorsa ot reenet BsD Ak g Gear Tmplants generally
CUREHRS 6 UApaiile Fii s is%c%in‘ﬂ”ﬁe@l@éﬂblb&tlaﬁ irPthé €| The @bps@le may include
concurrent w th exudative Scaj ornms of age-relate

RSO rpre @gc&@aﬁ%e‘ngtqr gry 1@1%@53\1 @t@gq%ﬁﬁp}q@gmally actlve molecule for

dotihiaR aohitolRl dRERAPUR &%, TRELAGLRSF &u?ﬂﬁ@hﬁy be employed in this
pOSt erior uveiti S, chroni'c uveiti S, OcCUu

Hnkadgprs g uars denpnding re therefieeliva dosge afthe drigiand thovate of release

RGA itSh QR or%ﬂ%h&% f WaftiShe &aOr oi dal rupture,

nmul t1 focal I Oi |t|s i schiemic retinal disease, and

ot herBagwuse thecsclentis eipesad, #a patophca@ﬂuarrblya rpuselbeampﬁcﬂ érdo the surface
f I I a 0 Gurs as a

é}g}ée?ﬂlf% g%ln%cg)hor%lsjlg ﬁ%rs %12 nltea%g%/l 51%91}‘5% ﬁll o tfle ﬁ' (p)l’llC COl‘pﬁ)OdlﬁldS

a'cyczsp rael{ membane Thisdechaiqgh tse:dne:ﬁ]sr)utxihsechfoc oaddémmandélivery of ionic

rized.b 0 hofthee.ebll
SR s Pp PScann! mECIBRISTR by PP ina b o OB e af s
de:g(ad ttnadpholesis, éasRich A clidrgédion @aepulsd HBANnteNR tro®Latl tRe dathe
the retinal stretchin

hi nne a result of
’fgﬁn‘?"i% &’zf’ legipqaeRoss ﬁ@%?%@vwﬂvmmﬁso Jvgntd gaéé’ﬁ‘éurs through a
(f@&l gﬁbrMh @é@p&ﬁ@‘ﬁ@tﬁ@ idfe?éréﬂtﬁl $eddhgl Bf-’éﬁuﬁfeﬁ'{ﬁnﬁ RBies MR Hic field
erneath the retina. Subfovial choroidal

1ﬁé PRM&dcul ari zati on can cause sudden and severe | oss of
Vi Si ofhe td¥A0H ‘Bﬁl'iimg%%éﬂt&%yaﬁlsé’ bdfofh8hEE thr kO Qdministration to the
subfoveal choroi dal neovascul ari zati on occurs as a
qye dthe fey ofsteridep prhilralmivtdrowst h, exudative age-rel at ed
macu lIﬁ racc%ﬁﬂﬁ&e\{/ﬂ{ e gresé%@ En%ﬁt%'h &1@ gfg?eq{ d tub n binding agent is
neovascul ari zati on occurs I n neovasc UCON.
wmas{t&hm Prﬂo(ﬁCéﬂ"é)t emtcntrvaicnbdsirgetmgagmm @A@ isiegpntially insoluble in

bul nLs. & t he
wa Her, r;[;h,ls c%arg?te r : aﬁ/rest Wik f € formu a?g{l P%}fl}agﬂa tlca?preparatlons of

t(lls mpmpbundn )Thuss tHa 10a28 prefeeitily plodig Mormi (Sﬂcbﬁhbtdfa%tatlp A4 (“CA4P”)is

ar str at b- eno ect| on,
R B0 Borsa drth gy B SR OBk Sk r A 6 hefpiny CA4P refrs
t6 B Ry saltdsfapmbrofitagin AA Sﬁitzﬂﬂéf@RHB sal@ 'i'ﬂl:lﬁﬂeazn% ulidlthe
ins | ant. Tubulin bindin ents
%ﬁieﬂ@rﬁqsmbﬁgm Ve Bpteyt NA & SQﬁlzﬁﬁr@éhq Bﬂflsonrp@@g dgscribed in

W(’Dt (2/42886 Vit 'irﬁz@h't%nhé‘ﬁ&rhnﬁ{edtlﬁ‘ﬁnser)!ﬁ)ect-rh%gvhn afd fhMGtions of CA4
agents nay al so be adm ni stered beneath t

BHh Ak Es W\?]éob?}et@uﬁa%ﬁﬁﬁﬁnct ival injection, and ar ound
the MRS be QA Db Q.ansuim@ﬁul thﬁb@ﬁid%e%ofthe

agents may SO m ni st I Nnj ection Into
Cunbratacee e fagnily, Whlch represent a practically unexplored reservoir of new substances

with potentially useful biological properties. Illustrative is the genus Combretum with 25
species (10% of the total) known in the primitive medical practices of Africa and India for

uses as diverse as treating leprosy (See: Watt, J. M. et al, "The Medicinal and Poisonous
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space (under Tenon's capsule) with a blunt tip Connor
Cannul a. Using proper technique, the nedica

wor@ses®ional adm ni stering the dosage of tubuPCTUS2004/040452
bi ndi ng agent can avoid puncturing the gl obe and
damagi ng the optic nerve. After delivery, the
Rlapte of Sauthesn 4rel Easteﬂmjﬁma"i Ec& SanibiigsensJad el arloned62.p. 494)

Rl SO AT BN L0t e

| nj eaTdntbietadtating h@&eﬂ%&n eubO Hé&ﬁhn@blabﬁtﬁubitﬁ&es’ltNumerous

tlon a tubu]in binding agent for,
SombzptEig %V&hefﬂ igolatggl. é&%ﬁP@H&%u@datgﬁ %‘rﬁ% e oﬁf §q’ét Nos.
404,953 2l B|58IT86 QéscHRSERE oAb AldNyitledid\&F Gdﬁmiéthiﬁatms designated as
blndln%ﬁa ent so as to provide slow rel ease of the

Auda Tt BreBcendB-4 Thecisginsuies ehtbpsp natepis @fg ipgorporated by

1Afedhc€ BRERN iRl e%eteyo N @ﬁte%o@mg@staﬁf B(%f%u%d CofBretastatin A4,
EXa cont ai ni ng bi oérodi bl e ocul ar | an

eamitbad oA SoPati Ne 296347 tqﬂfetﬁltaanﬁlaﬁﬁm i amowéa‘t%iﬂé’ reference
HeSE b 4 or exanple, in U S Pat. No. 5,904, 144 and
U.S.Ikgﬁgn . 5,766,242, which are incorporated by
refeKéhﬁbﬁhébéwmwénfmesmxmdmm@nyaﬂﬂhu%%ﬂmbmpHamﬁbuﬁnIIS
%?és}l ;ﬂ‘éld )rfo Cg)[il[’){ Ie %refhre d sgl s‘?’ul“rle 8f “# ah is 11’?0 ora e(gbyy refer?nca herein. The
meferred CAUP eompdlind amnm&s tardmtr&gam p}mbplﬂte cbﬁizalts/e tfdrahe -OH group in

bi ol o act e nol ecul e t|n ous,
B S ae PR glos BRboeomerin hscHp BER e Vet
ihfvdbleran4 bevesplieyigention is be@ hewbedi lmiﬁfa:a toMhle lphus@hafce denvatwe
dependi ng on the effective dosage of the drag and th

s foghes profeeaBRiEios PPt RDSHiviseor B “PHgroanin BR v compound. In
additidh pHoBsha®YRoed rﬁ%&@:b‘ §ﬁelt tﬁ@n §1€ iRbBuInSaR SPOREH are@Rpected to
|onto horetlc pplied onto the surface of
Refere Wssublsté?ﬁaéips Hsrsamp §fala £€§§heamlrmse~%:<tfrthlé aveptiny dframplgs of other
ﬁ%%?g:#?@dr% Wits Qi cﬁﬁ@ PRIEVIROYRAR s RbE@FS P(F‘l‘ gzﬁ%}{t fagplgllcauons WO

I's tec gque is currently uti
12/22626 encdtO 2fHB3 1\5@,@6 dlfaclwsams of ghizh ere iidvepdrated ereinci pal

mech @Am tl%yﬁr%mé g Il"le\k’ ?ﬂg o A ég-s-én%L—tqﬁlm%SasHﬁlQr ta{% ﬁgée%gﬁtg--that

of drags are:
shunk scﬂ1drtmpeﬂslbgdeléatmatyaa’rge&ing(ahd dehﬁoy)rhg tHeetumampemﬁa b@ed vessels
el ectr.oo novene

glavvl tﬁ’) anglogenesis. Ca}qg %Ltnhdrr ﬂ%c:ﬁlaa i}q% Iglv a.n&boiggnewlsdlﬂnbltlon are

réB&[d@ﬁIﬁCEI theraplee that laﬂﬁﬂgmepa{t frp@ssAgatiodal efpodchestb @BSting cancer.
n the electric fiel lied. The tubu

B AP HEgHodF Sy aiseh o o s ese new drugs

t@@Bl A¥ufloP alifeNppddt yREemENe nbtioter nfeG/[}f@lﬂ)EfrglﬁE Blobél ®¢ssels that form
ophthal m ¢ drops. I'n accordance with the present

as resHtiod Angiegracsys B sproudng afiparibioodivesek droayerayiopsdy existing ones.
I‘i@éﬂ?ﬁcﬁi ﬁﬁ&l@ﬁt HaRe &bwh tﬁ:ﬁ‘ﬁe)use af tﬂ%%aﬁi&%ﬂ b&fse b ﬁfn%tté BMink and

agen is essenti al i nsol ub I n wat er.
I&Waataldtdeqapmar cAddmmaﬂ:erVé@n\ﬁA‘lﬁ wasarsédoin i vigrpiaoh zrofzvo animal cell

Iﬁmﬁ%%ﬁﬂfa&gﬂ reBlafB6T %éc%ﬂy %r vascular toxicity (Int. J. Radiat. Oncol. Biol.
Phys. 42 (4): 895-903, 1998; Cancer Res. 57(10): 1839-1834 1997).

While angiogenesis inhibitors and anti-tumor vascular targeting agents, such as
combretastatin, both target a tumor’s blood vessels, they differ in their approach and in the

end result. With angiogenesis inhibition, the aim is to prévent tumor growth by inhibiting the
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this conmpound. Thus, the nore preferable prodrug form
of conbretastatin A4 ("CA4P") is utilized to

waompes®at e for the generally poor sol ubility pET/C82D04/040452

As used herein, CAAP refers to all prodrug salts of
conbretastatin A4. Suitable CA4P salts include, inter
frination; dfgurperospptific blopd wsa]s;thaitefsm ainkisdstaitin tltd t&noP@lnetm other hand,

%}1 Efg% glgﬁv %ﬁ&uﬁﬂ% e%e'?m% It:slgg'sﬂ r%sotto Pl%ra?e mors se ech\yé@ attacking and

desspgog thehewiting bloahdssieﬂisf, ﬁi‘ﬂhtaigl aqapid@hd Werﬂﬁj& shmdkwﬁsf these
I or .better than.CA4P. Co tastat.ins are der]

Wbt v b ke on QiAo s Gaf VLR A e e LBEE O T

ﬁﬁivbicalaafaemnﬁ astviity canis &6y &@Bine SRIBH vasselk afﬁpbﬁmlg |thnor growth.

Ir Eer voi.r._ . of nﬁw substances w t

bR g0 6y i S o G OpeEPBS! el peflsnvich

P diRend @Rs! BevEoRIN: @hddilaihd Bntangd ﬁiceaﬁtl&lﬂy@ Yueficet ?s thought that
total) known in the prlmtlvema ractlceso

P Pisizs ae CATebaverbofh asaatiumen eaubs taagettns gt Ayl as an anti-
Lr?g%g@ﬁﬁé drug€8n tp}é@fnlhcal gt’uMes @bthhe aplg—g}ﬁv%@n%h&% toaigégle blood

Pol sonous_ Sout hérn and Eastern Africa", E.
Bssdlg a,s'sm@(bmih norpg! tisspownddpcted JBR prventlmpthmmlum the

%%n {s{%&go)n dt % ?}?e{lox%g%[nﬁpdf'r ydélll{l%ibe%fh%mrent sfate (%f .the art

r etastatin ave anti neop as
sdsimenteor tthwmmmSof@ouimrcmeaasatl ns have been

|soI e r ctu al | eIu0| si.zed.
a\é,asgﬁla% t% 4%@1%]@?%%18 b?g%o & césetaﬁeé other than
caoéraﬁalmhn@mdeasgsmﬂﬂewys, eaf. nﬁaﬂhfctega&taalbn,rr&olﬂelaﬁwﬁhl&ﬁc

as A-l, A2,.A B-1, B-2, B-3 and B-4. Th .
Tty PeSe sprihe slisatiiy s PP TR PP R dedpying such
VREELBRAGR aheXRiithehial dyeiddeBiMsich®iel outSrdr iRt bratory of Donald
Conbretastatin, designated Conbretastatin, A4, was

FREHORBA Dy os Unistsity s FloAdi 6isllogrof Voiapisa Mediging Division of

@)@htﬁflmoﬁ)g& nﬁl% RHAECHeOYat’ €ALS %@Eral?&lrtﬁé fégfe@sﬂ)ﬁ rate of preformed
entiret Pis a derivative of the natural

vaspeby st antqf axprgmeniet aniyeal deoslelsi Bigd 340 38, $A apd ¢ B alfusivete the

RgREor Ao fiecitele e es T Bi b iBd Sllis periment,
conpdudvdlagliB4 4P aigtcegendlydindwgiingelphod mﬁuﬁwmamnatt jof @ variety of
éai?%asésrll%d n%q_%grl%gg%l%%nt 1Iri]s§ a&cﬁfr% }-t%%l%%ﬁ%sgul%n‘rgr V\Qn% Eﬁgnt and as
inhaibéor dfrasgiopdresis. Gt thermare, VOA4PTHae demuesirhied thei abilitpto, treat ocular

owever,.lim,ted to the_ phosphate derivative, and
%feﬁ’é‘?ﬁ ichas e Fl&epﬁcﬁyaﬁ%'substitut ed for the - OH
gr OUpTHeprésbet 1AMt COAMROtOAmplafesalihisk o Eynt}&ha aﬁm@gse)f the
grodru salts ot her. than the disodiumsalt of

IpREREgiises descriBrdiniFoag e frmy hoft- H@O%laﬁélw%@p 3@2& 3076, 7.
Mla@ CHeRP QR083), @5: 16917971 NWERD D860 7EREND] /855701 WS (85865, WO
osphat e prodrug sal ts, including TRIS salts, are
CRUSEPIUG T et R Patent Mo B150E 451, JHPARD! Do) 5.5 bppwl US Patent
Mpﬁﬁ/ﬁg@gSO t he di scl osures of which are incorporated

her el n.
Other tubulin binding agents which may be administered as VTAs include the

following agents or their prodrugs: 2,3-disubstituted Benzo[b]thiophenes (US Pat. Nos.
5,886, 025; 6,162,930, and 6,350,777), 2,3-disubstituted benzo[b]furans (WO 98/39323), 2-
3-disubstituted indoles (WO01/19794), disubstituted dihydronaphthalenes (W001/68654), or
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CA4P is the first in a new class of drugs- anti-tunor
vascul ar targeting agents- that shrink solid tunors by

waedsosdiovel y targeti ng and destroying the PCT/US2004/040452

tunor -specific bl ood vessels fornmed by angi ogenesi s.
Anti-tunmor vascul ar targeting and angi ogenesis
Colohibine poatogs (W Q 89/62 16d). cmihenmotrd) edditjmeé néthettotosid iposlid gy of

t.i;onal ach t|n
S et D SO SO b RS A bl S R nopery giom ot
gh endothelit] baayknesnlectimrteindeed hisnhimtesevelew stesigivat@lag @toliferation
a tu ort system the network of newy
%ﬁ&?@?ﬁﬁlﬁ|‘§@M§§@ els that formas a result of
angi QydtitiiaBknobneutsin Outdinpggeits HEioh haiag’ 06 ¥R ESedred fr208Brdance

reviously.existin nes Precl.injc di es_have
Bith it Provet iventoniacyfe: favaass FRIPSHRF ZVénceéi kaloidreolghicines

GcHlEHIE:mbﬁlsﬁ BT diind %d%ﬁlg'llﬁﬁkﬁk Yt i@ PR @M phtethiniles, flavanoids,
Addi tionally, whe was used in in vitro and in

HAPSIGFUFREITS de PPhQ%@éFSsA and By dyistpjiayl phenstaias, Reblyluinazolin-
ﬁﬁ‘f :bhdsCitfentO Q—aYﬁSlC § ?ﬁ%tﬁ 51{311(‘9}‘1% Ohd¥ ands 6 A H%EUF(%OIO(Z 1-

Biol. 895 1998; "Cancer
@ﬁ@@@?MHEBBQ 1834 1997) Wi | e angi ogenesis inhibitors
22%?\2% th 7 H{&:}B t‘r}é%%ﬂ uua{an{)r?ﬁrgle&e 10%% %9&1@ q:l?buhg lﬁf“ntam algents to the eye
Oﬂmbydcﬁlﬁ ecedi theredfellt is 1m}pp1rtamatdnoa$‘ld!erlthat thiechuend eyeewlsdsses several

W t ngi ogenesi s. inhibitio he aimis

OB B0E R PRy bioerRSt RdEFMaPT B 1R Siitvated, it s
highveite efbdaidifiodv fltiochovss saltis aﬁlfbaibr faebetdd x&tbb‘bhahﬁlnérfh@e
tumpr. On the othe hand, with anti-tunor_ vascu

Tog}r{geé?ly ﬁ‘éaspﬂg aélgéqo at cgn g crr ety Systeio fhe Weptlonal architecture
Sehesleipy®@lides aipRCphOifurh) dorb@Sink e dip ddMRbAy rBothids] Mdthis regard,

bl ood vessels, creating a rapid and irreversible

foHT megoviptemc modes of Minyartrationsr conteryplaieddy the presqnt inyerdigp,

PRRE Hedviked] Radldm ARG ALBES bub-THnd8?S injEdHoM, 1ontophoretlc delivery,
antivascul ar targeting activity can destroy’ existing

bt/ iests endophiimpoictdiorgdeliversr  growt h. Conbret astatin

al so

50 SR e R P LS A s
grawthuh atiprabmpdels oF czm@ab glanoidal aartretiriat y@ovaddalaumtloni folle;wmg
gad?rt LIII hél:tlo% IE)? @ég@u %rﬁ)t g‘ nttﬂe ﬁxam tfes sec’uoa;tiao h as a

ant i aﬂn;gyucig aawascd]ﬂargetmbpat}neg Gi; WEllll E&?dcu&t tchoes ,arebthiisha viable target

R ERTP uER AN AP W ekree TR A et of Mo seeht

i nvention contenplates the adm nistration of CA4P both

al onepyhamdthitding B%&L%ﬁﬁéyﬁta!bﬁ% Witdcl t&%@ﬁm n§§c@ﬁteze%felsta55%01ated
art medi caments for the treatnment of ocul ar di seases.

Vasc il the @ﬁﬂmaﬁwdoewsaﬂﬂgi;eo\@éwtssiinh%bgreaqr@@te%@h similarities with
obseryegrpNT ﬁﬁ%ﬁﬁné&é@% n{ag "ﬁFlt ﬁl@%?og?eslmgﬁ i"ﬁllle "ease much like it
di seases of the eye, e.q ener at

pr ol idoes with ¥ eolidi tab et Ya@CLﬂiéllIEn b@dﬁwnanwlnﬂnnmnm@ehgs ngfy able to
pre n%%ﬁge tﬁeyre%#:) gs%nl cﬂ:'ngﬁeéft VRt 1l§ 2l H reéjn cE}ae dr%& ngva%&(l:s pre-clinical
vasculature Tn an exp eri nental &M e ed

out fstudiest he Iaboratory of Donald
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Arnmstrong, Ph.D., D.Sc, University of Florida, College
of Veterinary Medicine, D vision of Ophthal nol ogy, who

waleowsnsdonat ed t hat CA4AP accel erat ed the regr eSBCDOSI0Q4/@40452

of preformed vessels in the eye of experinmental aninal
nodels. Figs. 3A, 3B, 4A and 4B illustrate the

r e@r eSis¢ecthere ﬁrepmdb@%ﬁﬁcmhﬁen'tsrfot sub-reyed nafvascalkirdtion, ‘
studle]gl S ex h. ?{ad CA4P areréburrentl

nder BRTIPHAIE 4SRN Tiay DF Fiepti o AnEr BHEHERT ThiomPrygon agg current
of dlﬁa&asﬁtﬁe&lﬂ&eatmémtgatl ons including use as an

anti-tunor vascul ar targeting agent, and as inhibitor

of angi ogenesis. Furthernore, CA4P has denonstrated

the %bét'cﬁﬁferﬁl? abp8@da QGHhHs B REASRTiesIMNINARrgical intervention
subretinal neovascul arization. The present invention

al so bgrrayhsiramés andrequiselopg resgyerhpariods. aNet-axséengé ot ystemic

Eg[f? r ﬁhﬂl?%%d%llgﬂ %%ﬁ?ulg{?iﬁ&g%% g%@ﬁcﬂgg agl?\?e gé'ﬁg% PRGD of treatment.

(2002), 45: 1697-1711, WO 02/ 50007, WD 01/ 12579, V‘D

00/ 3 OO/ 48590, .MD 01/ 12579

5. 552 By Rl or BRI, CAT e Py R isgs o vascular

5, 731tai3btng e(@ﬂft&ﬂ atitlaLihbde]$édined, REBAS & chbiotdal #ftyogbeesis and in

adm ni stﬁr e(gi %TAS i nclude nme foll ow ng agents or

t hei rA0gPYAIgS Wits osulgl WHSEY i t ut ed Benzo[ b] t hi ophenes

(US Pat. Nos. 5,886, 025; 6,162,930, and 6, 350, 777),

2, 3-di substj tut edbenzo[ b{f urans (WD 98/ 393231 2-

3- di stibEeitedt-A4Ps asaeilles ofhgrsrula iy gstinggind Glwtin pipding agents show
oY ARARA mejgﬁgd%fi‘ﬁéni(:mg)iynﬁﬁl@é%} corﬁéa@qgtﬁm Gk Bfor8i08 a9 genesis,

WO 99/02166). Furtherrore, additional non- cytotoxic
%ﬁr‘mﬂf %g%heéﬁcw;d@msm andsppetsi Repfertpdmeardes ofdystemig aministration
2 %ﬁgg%%e : gal"lI Q%i%&%ﬁ%sde I»ngetyﬂ{e%l gélhﬁnsg[ra{g(g%g Baﬁ%ear%ﬁfe 3P
eimhiaistr@d)nIOédwgsbsahljeshmewd@f ombwogil are qumuire fagerabf tha skiner
di scl osed in
RS AR R DRy A e Sty ) SR Ry amgrpe
wthérthdnie piabgatidbinictitah (elnml) ek, URheentdrabaditiSstration includes the
Vi nbl astine al oi ds), col chicines
plBTERre oS GRS opBlophy | of oxi ns.
st eganaci ns, anphtethiniles, flavanoids, rhizoxins,

cur aCPlﬁﬁn&cuﬁﬁh&MﬁolsﬁBﬁﬁof%@lﬁdmﬁon Wl Aol ALd e compatible with
phenstatins, 2-st rél qgui nazolin-, 4(3H)-ones, stil benes,

125 1§fep1ied| routg pﬁ%mnﬁ #1104 ﬁhmqapﬁlméﬂégmp%@ns for ophthalmic topical
éinﬁngtrhm m;y@mda(o%hﬂhaﬂmb SRS QJph!’BSl?mc g{ Ira9§ MefimlQs,

the adm nisfration and delivery bu I h b ndi ng

RRy@IAlo8 andingdris. éyt@pleafll%debmﬁb&mmmme@fduhlﬂm bénsling agentjsgould
TeRAY stta‘%'ﬂet fof £ &R)ﬁ%'[f ﬂfﬁ'é I&Iéaetnoﬁ o QH&HH ﬁw%%ﬁreﬁ%&%%ﬁﬁé effegts In

several structura y uni‘que properties: It 1S ex
gdditiondhesagentmousirpsmeirate thei sgrfmegtrugtmsnefthatwcb,nd |acc1mm$atam

significant quantities at the site of the disease. Additionally, a topically delivered agent

should not cause an excessive amount of local toxicity.

Ophthalmic solutions in the form of eye drops generally consist of aqueous media. In
order to accommodate wide ranges of drugs which have various degrees of polarity, buffers,
organic carriers, inorganic carriers, emulsifiers, wetting agents, etc. can be added.

Pharmaceutically acceptable buffers for ophthalmic topical formulations include phosphate,
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high rate of blood flowin the choroid yet the

anterior chanber and vitreous hunor are conpletely
warasosdoas and i solated fromthe circul atory SPST/@R2004/040452

The exceptional architecture of the eye provides anple

opportunity for alternative drug delivery nmethods. In

tduats, acegiaradd glﬁlmmndﬂ@lli’uf&ﬁ haohgst sthetesDofg mﬂieimha;;t meluiiowater,

are conte t he esent j ntign, -nane
FHE RO BE Bl Sy VapR R opr ap LRITISHS S0l P besed ety
dthy1e8kulR6) ettiyd Sl 2P, arokyhetbiat dIMBkY, polyfrily R treidons edhﬂSsoproplyl
and ophthal mc drop delivery. The results of ocul

YRSt (GHaBC SPads Senerahhy piodpredbe s desy s SYREPS pihean be

fahnmgt%a & a S HarinBr. AERIphiFREIRE 8ruf hARHB&FIenetrability across
choroidal, or retinal neovascul arization, follow ng

oeitlar harsiersand are net adgpistrableaslEens of BREEY | (Hm%@t%%%}l%‘ée used to
Q}Eﬁqg e&tmlu Wand RS he aﬁaméﬁahgabsaﬁw n@@lﬂ{rﬂbﬁss&nd@%stant

as ocu ar tunors, are thus a viable tar
1@afpion loéthasye witll due elptionsisen badbieed bﬁgpla@@&tniycﬁhsrler& tubing in
R PR ARy TLE19 0 orem
m@wclcanwnhou\a irdigatiieofi the ewo @Jaﬂeﬂglalb einailas & whgostagtdgsglositioned on
0 _not shar r.chi.t ect ur al,, sinm| arblies w
8 0Prn SR R Ry e e IRy lTe Rkt by e, PP rgauenty,
ﬂitﬁfﬁl@ﬁzer mmgnimini'ak Eacirithﬁam atiatHed @0 ’Ehe lopeh dourear Inserts are generally

at ur.e. dd|t|o b di.n
AT By 5P Emﬁ“ %fwﬂsé% ing BEE P ot while
@ﬁﬁﬁngﬂﬁghgpd in varlous pre-clinical studies. Since
there are no 100% effective treatnents, for .sub-retjn
neov a80s arpydmprirhe e CORPBIAHR GO REHROR IFRgntp o insets which

£t hephhye m% HE MR MeBple bhsef AR hﬂlﬁﬁﬁt‘éﬂnt@@nfaﬁtea g/ Ftlﬁarﬁresent

state of the art treatnments. Mbst currentl g approve
inverdiopdansimpiant frem Qevlsa PhrawcquigasJec. gy @i CA. The Oculex

fng)tlzﬁft Y&ib ra'ii E BifRyM kai?u h{?ér&' etk glklécf & ol QR gradable micro-
covery e ) Non- sy n1c or syst
mhmhyraursmtcm rbhaoénablwb mlqrﬂemmd]ateg dagetmrsplmtalbd igplagted within the

formof tr r
B AP oA b RIS b o SR HET e 0 o
@qUiBag uieafcaﬁcﬂ]rfgect pm@pt@'gﬁmﬂ periodaoti tivied froro deysstoafionths to as long as
corneal, retinal, or choroidal angiogenesis and in
BA Spdel s with ocul ar tunors. As recited, CA4P, as
vel | Bss éebéully\sasdtigadus i@ fg@ilatgosiod cbltibchtlltidils bi dwdhgegmit form
agents show, prom s en . del ivere '

system cal |
R0 1 AR nd AT Of %5 P GG %‘&‘?@ bprgin refers
@%)h%l:eh Tyﬂﬁsc%@ﬁﬁts @lﬁtgd% uﬁﬁ'ta‘iﬁ@&s@t@es@&f*hé HiBCcBto bBru%ﬁt@d re@éh unit

des o stem c admi nistration include parentera
SANEISRER DEARFIIINRTUEH Of PAive AITBROIRd SHFRIHPL (orRipd s thesdeSIred

fhgl%pélﬂfdte?fe&fm association with the required pharmaceutical carrier. The specification

for the dosage unit forms of the invention are dictated by and directly dependent on the
unique characterisﬁcs of the active compound and the particular therapeutic effect to be
achieved, and the limitations inherent in the art of compounding such an active compound for
the treatment of individuals. Additional known information with regard to the methods for

making the formulations in accordance with the present invention can be found in standard
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adm ni stration of drugs by injection under or through
one or nore |layers of the skin or nucous nenbranes.

we@arsns@ial routes of adm nistration, by defi nPCT/082004/040452

i nclude any route other than the oral -gastrointestina
(enteral) tract. Parenteral adm nistration includes
tetfrencas inghehddssuch ot foaeramplel ‘Aenangtos’s Phartranativs Sciences”, Mack

ceut ositions of the invention

%(d’g 8%%51’ r%]ga %% El% 'ble with its intended
r out elneidisiditoths hédisisemic fBhes thaigthisEaion AXIRRE] fredbssly,
for %Qaln1c tqg ga adm pistration may incl ude

YIS ERUES L SRR R LU e nicgy g siniravenous
ﬁlhaadmat SubcR@AdoUS, 84 (28 FinhA1 SN, Frandnd @RI CaAk rdttal administration.
del i.ver ed fornulatlon of tubulin bi ndi ng agent shoul d
PRI 0% puspensiong psed fpyanaregigrabr Wbﬁ%talllfiﬁ’ﬁ@a@ﬁé%}@ﬁ oprpinclude the
ﬁmto%{g dofPofies: b SrilIALAR SithiaS walel &5t liectioh, GHLY stommn fixed oils,

ent nust penetrate the surface structures of the

E@lﬁetbﬁ@n%im@}ﬁu glaeasing prepyigie Blyeeltr othgasinthetie solsgnts; h@tlbactenal
t |

B 00150 FRORTy AL ARLL bR A0S oo o

sﬁdldnmblahlﬁteo x]ueiating ageamﬂuhlahsmthylesmﬁlatmmtesraawtlc Iamd ;fhoffirsgfich as

B AR TTA Gl R BBl o P BT EF B W Gfm

dﬂgﬁdbeﬂ de;ftrq@al Bhid Iy cankmfaﬂﬁnstsd with geids or lmadst sueh @5 hydrochloric acid

i nor, C ri emul sifiers, ents etc.
RS b B S e e iR iep sfeposabi

Q@ﬁgébairﬂmﬂnﬁl@ pbsealialf @idBOf @lakDirDldstie| ude

phosphat e, borate, acetate, and_ gl ucoronate buffers,

anongrpisetical cqprpgitiens sujtehle fokirjeqtabls wigdnafige sierile pgpequs

SO1toAE Bwitdre {VQt‘éF%hﬁJléS 3Pk rs1é/r%91ﬁ@l gkl éﬁbvh&s for the extemporaneous

pol yal kyl ene gl ycol s, petrol eum base

peparpiécal af gleglranicetebly polgicas pedispeasiony Mﬁmwr@w adpnigistation,

ﬁ@tlh ]ha RV e ﬁ9§§lﬁg@ﬂg?ﬁn%, v o%ﬁb%&tlme{téls Efdid hor EL (BASF

m c Sprays ce the sanme r
B@rmepfmde dp o1 pmsplodnbifterddsnimel BBEH Innllgassh,ithd qnnposmon must be

_ s oS

TBADGR iR S BT Serl 14085 A 5080y BARE' BRI b abie under

the opsditiuns o ayufadhimetand stommgerand ristibe mse\n&elchgamstp]m:dommgnnating
ntact .t d th f.d b

B SRR C el S rC Bt FOSTOR ohe ERESTR YOG v bl

&1@%dﬂ§1®msd1ﬁﬁ&obﬁlna@hfo§idﬁﬂrllﬂba{ wﬂte@c‘dﬂﬁg?llppélyﬁt(hy leﬁd’iﬁ.’ple glycerol

t I N I.N (0] unct] va sac e ow

ngﬁr algea&bécc’ﬁ and ‘EI}JQP%F%Y]G‘P%%C%E‘W B§rikek 9%(? %ﬂtfﬂfls mixttes thereof.

PROSIUSS (RRfityicBk B8!Maitaided bl &Anple, b Re@YSof d Pdakd SicRhElecithin,
simlar to soft contact |ens p05|t|oned on the cornea,

xibe praintonancy ofdles required pariislesiza in (e gasg ok dispersipmand fyfhe use of
ﬁﬂfacﬁﬁts S?fev&ﬁtron b8 al iU RRLbY, a1gaﬁ1§ln§ Q& vk Qméved by various

conjunctival sac rather than ached to the opé _

avibacterial prdantifengal agenjarfor expinplenpadabeny, Cblpmbg@n@albheyol ascorbic
terd j I.SSO i WP i :

%(i’cjig :ﬂlﬂ ngéoggt gd \A’cﬁél ﬁkee\Mr'Hé ﬁggg I&a%%s, Et\é@ll g? Blée?e%ﬂlg% 1n£1{1&€ 1got81{10 agents,

for example, sugars, polyalcohols such as mannitol, sorbitol, sodium chloride in the

composition. Prolonged absorption of the injectable compositions can be brought about by
including in the composition an agent which delays absorption, for example, aluminum

monostearate and gelatin.
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In one enbodi nent, the active conmpounds are coated
upon i nplants or inserts which are inplanted into the

wey®s/osmnes exanpl e of such an inplant cont enpl aP@miuB3004/040452

the present invention is an inplant from Ocul ex

Phar maceuticals, Inc., Sunnyvale, CA. The Ccul ex

i npl aSterilie snjectdhiloshigionsl el te pmp@(eﬂlbwatwog)oobehg\ﬂmrapﬁd@cdnqmund
O A Sl B 000 o Pl Y BhAT e
b oqhbindtao dﬁmﬁgl’ddlibntJ@uﬁayﬁted'Ebd)\& asl’dellﬁll&ﬂ foRowed 18y iﬁliflfﬁted stenhzation.
g_S|r dddru to be di rfctj% rel easgd into thqﬁ@

et dRSIRIPRS R PRRAIP L O PR BT D G PR R Ad dito o et

p&ﬁ¢l@d1aﬂéonfa|1ﬂ§li Hakie His?éﬁ&’l%n nile@uiiint fife tquiRE otHRP HigfdlicARMbm those
years. IS es eci al |y advant ageous to fornul ate

F%‘i‘eé%{? %b@PﬁJoIé‘l § % Of Sertororers AT the PEPRRTH ofesipeile igjectable

gelnmionk shémdds %Fpr’éﬁﬁaﬁ’(ﬁi JrOVd¥ A d%fméjﬁﬁ%%ze-@?ﬁ@gﬁat YRids a powder
formas used herein refers to p hysically discreté

afihe actiyg ingaqstions plyp prsgdditivsal dgeiredfiegredions Tiophg ereviovsly be
%ﬁ@%&%md%@ﬁﬁmyﬂkﬁ ofontaining a predeterm ned quantity
active conpound cal cul ated to produce the desired
t her a@@bcqmpoeﬁlbes:genmllns@bldﬁ ait inert dilirenih ot dneeditdejcarrierd They can be
[ he for .
gll:k%sg@ﬁl 'ﬁ% a'tlﬁ?%psﬁﬁg # resserﬁi \}fétﬁ?&?bé%é glfoe tl?ﬁn%utqg({s% ép‘%f}l tg%rapeutlc
ddrnmtstrht}ondélp ectd&n:bnmuuﬁdmll bmmqmeonated mathtegeipehis@ad ofed in the form
e .acti articul.ar. therapeutic
b PR oS SRR L citFoe R EFA P b PR a i corcer
tdr@sedsta butipedspOMiGsiN theSddmpodid iR el flog] @omqaspdlibdsrallyiend
treat ment of |nd vi dual s. gdltlonal known i nformation
S hedraag sprpotogar sialovids P HaReirHly SoRPaRiF A e B, andior

hdjuRBERREANS Banbelifclhd 2B hABEMhe bd}x\é@rambﬂ nTH@t@bl'@@ HiRdiREbsules,
in standardreferences in the fiel such

Eeeiepiud the H@ﬁaﬁg?l@tﬁm@)bﬁéfhﬁﬁ&]@mngdagre@e%r?é égmpoqvﬂwf a similar
Rblel Sthag s&% as nﬁ@t%‘n?ﬁtalhﬁécelﬂlﬁ)%@ ggﬁil tra %&c%ﬁt@ or gL:ﬁtm an excipient

addition to the non stem c routes of adm nistration
gicheaisisiet oplaeipicn aﬁisyltemm@é sush as ylgtn@mcad, uPumoesl, @fcorn starch;
Qﬂﬁﬁh@é % LAt als %5{1} ﬁlltrryggarﬁg‘ Bpggr%Feg‘l a gl%algt s!uc ﬁg ﬁgl)%ﬂﬁbn dioxide;
Intra ernal aneous, ora g., atron
a s\awmumaﬂxt sucined snerosealr sedharim; 91t T ﬁztwoung a@nt sitich empeppermint,

%gpaﬁ an s(g%gm.eﬁ.wgarenteral or subcut aneous

ok Can ct Udest he foll owi ng conponents: a

St erife admimmnahmsbl;ciﬂhﬂsuomaﬂle bofhpdfuntls‘lgire deliversd if dei foen of an

sol ution, fixed o ene cols

BREi) e PSR oG Sy Fete Srgent  SidbR proteitan, e,
apid Saaciseaitah dagert & SubhliRas benzyl al cohol or net hyl

par abens; .anti.oxi dants such as ascorbic acid or sodi um

bi sul Sf}fs{egnc %dﬁ]@plé’fl‘iitﬁﬁl C&H é]ﬁq ‘ge @Utéarpsggcosal or transdermal means. For

ghivhenetiramhariell %@ﬁﬁﬁﬁaﬁo@%r@ﬁaﬁb‘ E}gﬁéﬁla% heAShrrier to be
acetates, citrates or p hat es, agents for the

H‘?}}T’G@P‘imfﬁ usegifin therfoanylgtiony §hclu@ng®@tw gﬂmbwﬂiy deovpr in the art, and
gl%fﬁhé ¢ yl'g i Flﬁ%ﬂluggsa%nﬂﬁlgt?ﬂlow &e%r@e%sdﬁlleosraltp A& Fusidic acid

such’as oric acid
derivatives. Transmucosal administration can be accomplished through the use of nasal

sprays or suppositories. For transdermal administration, the active compounds are

formulated into ointments, salves, gels, or creams as generally known in the art.
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or sodi um hydroxi de. The parenteral preparation can be
encl osed i n anpoul es, disposable syringes or nultiple

waloms/osdoas s made of gl ass or plastic. Phar maceptT/wat004/040452

conpositions suitable for injectable use include
steril e agqueous solutions (where water sol uble) or
di speflsi conpoanid cat @sd beeprpmwalicn sheffom bprpaosﬁteﬁ@c(e.gn eaths

f | b tions . .
Bl SRR B RPbeRhp bbb e A BRI 2 vl Gl pepegtion

m&mmsﬁﬁﬁmmﬂdauégzphy3|ologlcal saline, bacteriostatic

oS pHAFEBR Y TSt isBey e PRtV ke Breningslo ncudes

he NROSA phh@ihcsitBhl dBBp6iifsrsladd BtuRAeM Bmbsiht Hinfbulif bindRg agent
extent that easy syrlnqeabllltY exists. It nust. be

Wy assncetion ik 2 phEMREREr YRS PEv SRR é’elelenteora?ﬁalp@pb puch@s for
abiehpl) Bhit dRELBIESB! WaLk, @&%@smcmehf& gemppﬁhetﬂglcaﬁﬂdse Mhs well
of i croorgani sms such as bacterid and fungi.

ex0thr pharaapeeubieally asesipiabln cagiersy dBysaEssir @Wlmms generally known in the
gontaining, for exanple, water, ethanol, polyol (for
exanpl e, glycerol, propylene egcoI and liquid

pol yehimphesabjeefiof 8| presamfdnvention is Itceprowdn dyt@tglata lslombinations of
%ﬁlﬁ] alﬁc;’né% Qge(‘apﬁ%gd otLhFﬁhQJa&%? rsgtlc{l]ll aLs“ 0¥1fig gs 88% tmﬂammatorlsq
asnpositiohd¥unh astiyltetﬂamnnﬁdpm mnmasmlc eferdldluesucleamf\mﬁudortave

t
Bl A o B RERE  RBRL T P D Rt
moamollagmm,m&cmm@eopatdmney Bigmlyt E/pamfblﬁmﬁ-Denved Factor (PEDF),
ents oI exa

ntibacterial g i funga
5?Sgaen§?acwﬂnor ogéwﬂ% pb) e%wérba fessid iieRfien 13 q bfovide a method of

tréitBit @S algmeattle Bty Kailabld sPBMYmERS@Stmddts ok béulke
preferable tao include isotonic agents, for exanple,

waoyeseslariggpy.dpdeties medgeisaldew iioiaids) lases ghejpgagpulation therapy, or
|y filiRkdge in the conposition. Prolonged
abso&gilon of "the injectable conpositions can be

br ought usabbereinbprsivhydiaagogisalyteéicetdiepowini” ofphamasesisally
Mcﬁbe &{)%£1 %r 49%9%&% 1&8@/ efl %(Ve% HP[L’ %eat?‘ld‘%fq %ﬂéﬁ}t ug a drug or

nnnostear te an atrn.Sterile I njec I on
Iﬂannmutmabwnﬁhatwlllehaoﬂlp bioddgicatort thelicat tespwnse ofgidasme] system,

C r. tar in ent the required
eg Gl al ar hul‘rl’]lana %1 %E) geu(l)% _F,(?ugﬁt by agxie egrc %ﬁr Cﬁl‘llBlﬁ.%. ’féhg%gpropnate response
mnﬁnlmtprcﬁﬁnwfn df Id‘;sézfsd Ioﬁﬁéit,&pr@ﬁmﬂimroﬁ‘ﬂfséasa Pgesssias, or regression of

U|red f ol |It red steri ation

EEABRAT) I ¢ GPepET St 5 GRobA PRt sl e fgtive
ddReeersTliheRee R TR te@ﬁlﬁ; i re%teaglbll; 6f 3Bfdved] 8hdrBihl
contalns a basic dispersion nedium and the required

PoRECUpE ey @ mcte prebaiet srbedipatitatls Byegpim of pathplegical
#9852, OAncthe® ﬁatéfare%m,%aﬁaeﬁa%s&lﬁ % RERBASAL QD Rive SiLFeldd
|njectable sol utions, methods of preparation are

WaQuAT P EngiaRen. aAd useddisredn, degyespign p royﬁlaé RenyagpupsgeiEon refers to a
e?fedﬁ&%n %ﬁdn?&r bf‘&ro€£§c§191t leﬁ}vﬁﬁ)e%n?q(}#&ﬁc@&ﬂn geeﬁz'ef ?,9 size of

I ngr edl ent roma previously sterl tere solu
nelo@gsewlar, lesions per retina, or a reduction in the total area of neovascularization, as

H

measured by the cumulative size of neovascular lesions in the retina. This decrease in total
neovascularization area may be assessed by a variety of techniques, including, for example,

fluorescein angiography and image analysis.
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Oral conpositions generally include an inert dil uent
or an edible carrier. They can be enclosed in gelatin

W@ 2psob@ss or conpressed into tablets. For the POT/PS=©4/040452

of oral therapeutic adm nistration, the active
conmpound can be incorporated with excipients and used
i n t hEhd wsponef cah &b Ieﬁlmtedth'yoxiimalsacumy teeta,[ihmlree,Sem ﬁ[@d)grapy, or one

al so. be par
SOt b Rer 8 0 R o SR Rt PuPotifels st hatueiing te
iespdnkeisfboly wusdalcaamty tedt siich tAfthd Ree@rsalidion iaipdovewb hiclehsatveb lines
Phar maceutically conp

Cct .
B R agﬁgﬁ?sgfmmﬁtwatgv& PRI B PRPue Ea op B luated by

ﬂneé‘shﬂﬂ@ﬁreﬂﬁctﬁﬁﬁﬁ thefarmbobi@ of @fﬂ?ﬁﬁa'l&dk@gb in Thterda®le@d. SThis decrease in
troches and the I 1ke can_contain an

capsul es, Y
%@dﬁfﬁ%lefﬂ@igﬁ 6/ gAY BMETSTY o togwifyeu Hiekidéte, for cxample, area of

Bypdiflidtesbdbd4tQliff@eRinile Fol%%{g Bord¥b&h REdYSh. al I'ine
cel lul ose, gum tragacanth or gelatin; an exci pient

such Bhe dosagech CodviPifarcadeuistragion tosthp exapfatsubigetdnemiystsutih
ﬁﬁmﬁisﬁ’étmn 153 b 'raIngé P RGS pr%ﬁm%?erf}]f § bk I/'1111 8 lb%m%/}rrﬁ and,

SucC as gnesi um St ear at { er ot es SucC

%tglcmatlm ofCA4R dchizwed itioxéygshoudd bw@emapwtmglsagbmnt sutls in the
;ééf?aﬁﬁ%?m?atelf ?%%1%%1 Ilar ’to ?(ga()t rénlﬂn&(?l gﬁgﬁq%oar? Pre@eg?e:fi%ggcaegtraﬁon of

GA#P adtie ayesm iethée mngebyf ﬂrcnh aﬂambmmatelyt hammmﬂamm d60 ati@omolar.

t.he f.orm aof aer os from
RpeaEEHES elibiderd ff/%eema?@p@haga?u LA pjodrug in the
ﬁﬂgd @ttt Wp@@@[hhtal‘yto 1 Bg/th’ to BprP@EmSIEN 28 Sngr@df RAAvantageously
or a nebuli zer. stem ¢ adm nistration can

dj axj de,
@I@Blswdw@%lﬂgwab%%’vw R e RRAd TR { A4 s pdmimistered

mﬁanﬁawgpgahhgﬁﬁun%ﬁggérnal adm ni strati on, penetrants
appropriate to the barrier to be perneated are used in

t he floisrintendaddhnt the sysierie sad pemeysteayeadgaipisrationyof kivglin binding
dg@ntts MPacRbidan@Rthi (REHHEG: 1n(18ftloﬁ W‘i@é ﬁrrgﬁlgfed SNy &%@L to

adm ni stration, detergents, I'e sa fusidi
merhealepartiouarly dymary. Hrsraven ﬁalm‘@dmrms g0t lgmnitagrin damrelswct and

ﬂﬁﬁlﬂgt%ﬂs %ﬁ %91%9 cct()]flﬁ %I’ig%?r%ﬁ&de ? ?%%ﬁl%gntishtreation to

supp05|tor rans ni s
aamnalveswdhpounds are for rrul ated into ointnents,

|
521 Vi 188 RSBy BTG Sk KRl b, i e
@pmpﬁxsto tlaise ﬁalle(dﬁn the,artvthdt fna209 mlﬁfﬁchﬁ)cﬁlaj bﬁu@ﬂﬂ@mﬁ*@ﬂ&ls and

such as cocoa. butter and other cer.ides) or . i
m%ﬁ%%x E%Pfé?ﬂﬁg FEhoyt deragineEgy v@rrvrp%ﬁ ang jperep iy thepnvention.
the tubulin binding agent spdgastdsbed above, the
invention also includes the use of pharmaceutica
conpositions and fornul ations conprising a tubulin
Ixample d. Qeular Iirifatien Sdies japd Defermination ob Alesa KdlerableDosage
ac 43D 19F £A4R rhearAdnginisterpd Loepllydn gheverlising Three Rputesrof
ex&dplnistrption not linmted to, water, glucose, |actose,
hydr oxypropyl nethylcellul ose, as mell

(i) Intravitreal Administration

The test article, CA4P, was evaluated for the potential to cause intraocular irritation
following intravitreal injection in rabbits. Following general anesthesia, a 0.2 ml dose of

CAA4P was administered to the right eyes of eight rabbits. A 0.2 ml dose of 0.9% sodium
28



10

15

20

25

30

as ot her pharmaceutically acceptable carriers,
di luents or excipients generally known in the art.

wan@slsriobj ect of the present invention is toPET/OSt0d€040452

synergi stic conbi nati ons of tubulin binding agents and
ot her therapies, such as anti-oxidants,
etdoridei SR sotutinorvag administesed fodinslef agds ofi shelraltbéts teseove as a negative

Al wangi-pst ati c st eroi such a cortave(t .
R P RR RhorRomiFORT P BT oot gt centratons
(Ohiedng/inilt B0 frgyral, WO tity/iviEEE-1 00 gigGel)l weRQ6asict liay figh® bye8 B f two rabbits.

uch as Angi ppoi etin-2, Pignent EpitheliumpDerjved . )
P R D AL s SRR A .
abjlasp aaf arl iBirdet SFARIMbLYRNTHE Bedrés Weéde RILOMEE ShdAhERbbRwere

of treatpent to augnent the currently avail able .
eYhpt st mRedinelatentidhansye. seupley ol vaEP s B arere e e And white
bIB6d sl e BRRAMR G RInel Qfh U R A&y t@hdsn. dRRE less than or equal to 200
phot ocpagul ati on therapy, or photodynam c therapy. %B
tRdleann ey ap gonsideraddo bpprseriedel ogi cal Iy ef fecti ve
anmound . 4 i: ' " . .
N heracpteol PAS R AEH Gl ol hafites i bontl RBERRea B biomiorospopic
ditderoarst opbHatmescenstexaminatige Mor tebiteatei leyeseévidinpe ofieritation was
' i . Of di r e of I SS St
Blgl 0 il o RE), 501 STRRRSR R R e DU,
omcedtiatipei Miean Fleoappinohe viataisfripons 6 celwimind ddriegies that received

%{9 g)\g/lr%gé/lg}? gﬁr&)cfegge{q%ggf@ é:gﬁsz eltng fdetreﬁe\éserg%eivglg%tglg 1 :j : 121?(? oencentration; 10
piliefngy’ fatyeiesiing fie,10 agynndoatédbii®n 409 cals/mm® for eyes dosed with
osage of the present

har paceutical ly effective d
{he el GOBEHFELOT: A 2o §EEF AT BF CXWSt BXFEal chor oi dal
neov agkdék BlelcaAditiOR-of the¥RIIS, 1B ErB61:Q6hcRARO BI¥BIRY with no significant
results in regression of pathol ogi cal mnyopia. Another

fraeionreiag netel atithrephthatein fxeminehandaiiesd shabysisoffor the test treated
SMERIHOYIEa RS iL-A AR RPLIH RY/ml EIREREAbA %Hr gr&?ou!ﬁégﬂrritaﬁon and

herein, regression of choroidal neovascu zation
mdpamstiematdot erdthalmit exanisand slryeed egidennsof indlawinztion from the white
i)lgg‘d (%.ﬁsanFlgElS F)Fﬁq!e Qreos, rF%g Mﬂ)i} tHMoWRr 8&@ lﬁgﬁ r@g ?n%%lnﬁ% O%g/ml and
neovascul ar l'esions pér retina, or a reductionn’the

t ingimly tieae whs medeaseidéme of atitaton ordsflaveagtioned by t he
cumul ati ve size of neovascular lesions in the retina.

This decrease in total neovascul arization area nay be
assegqapSulTenonsAldatipiswatiédeechni ques, including, for

exa e, fluore in angi.ogr aphy .and i e. .

anal Y Lot Ao e CAa b Rl 100 R SqUIt fptiay Two 0.1 ml
afodiidns &%t@ErobfiM@ Ca3Pebitedindioads. &PY0, 10an®@NE0 Ab/ndl) were injected
nunber _of other ocul ar, exam nati ons.

. A preferred _
BiBEFTe htnop gspacs of thatishieye REMYaphilis & V2 m}posjicg ghpuffered saline

RTHIoh Yvak EFbct&Uatd thd'@h-Tda6n P lakb& bt th 1e¥ e?ésote stV LOY BsaliVe
at least fwo lines on a visual acuity fest. In an

egnirek {uilay ecagtionsdionpeneluatef et Mo 4pamb s knars dfer the stmple éngtillation,

8y day 3, rabbits were euthanized and eyes were removed. The specimens were fixed and

embedded, and histology was performed. Histopathologic changes in the eye tissues were
recorded with an emphasis placed on examination of changes in the sub-Tenon’s space.
Under the conditions of this study, no irritation was observed in the eyes treated with

the 0.1 mg/ml and 1.0 mg/ml concentrations as compared to the corresponding negative
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measuring a reduction in the anmount of exudate | eakage
in the treated eye. This decrease in exudates | eakage

wa@anshbyeoneasured by a variety of techni ques, iPCt/ustongp40452

for exanple, area of hyperfluorescence at different

times follow ng fluorescein injection. The dosage of

QaviP] §yes. bt inﬁ‘@ﬁomWhm‘bsemed: inethceewes téatal wittb] @mp/ml and 100 mg/ml
Qn-system c ad tration). i s i nge of from

éo%germotr)?yl ous. a3 IcomBar o 7?ﬂrreispon 161é ﬁ,gga%ve (t/]Qthtlro?e}%

concentration of CA4AP achieved in the eye should be

thera e)ﬁﬂpc%b§ relevant and is in the range of

appr °Hlanonol ar to 100 millinolar. The nore

pref en{e&@lst @mmée@Amatwa@ f&vﬂﬁat@%? ﬂlﬂa@%euleﬁlfmﬂaﬁoﬂ M bigle 0.2 ml
range of from aﬁpr oxXI| m cronol ar, .tQ

e PEROFB AR | A 0 g éé?ﬁnﬂfl%l? wpeplacegddr %l‘a\ﬁ?rwymuawval sac

SRR 9 1S RARMEL @%ﬁ&rhﬁe’%ﬂnﬂl OGh&!GbrinAlatep ?@fé@ﬁvé&f buffered
from approxi matel y O. appr oxi mat e

shginerpolptions Praler regetinns Wreaecrnhu@ﬁe%ﬁ eféu8 fp}?air@moélrsalrfqegﬂhe pample
AsPRibhcul arly preferred enmbodinent, CA4P is
glm ni stered intravenously at a dose of 27 ng/ n2. It
i s i ntededthd cpmhtlonswétmwtu@mhc nzarpsenpiv-rsgosipr pf @l test article dilutions
[ n
%g{'}]o ts?zlérre@ 11 1f%£r|1t I%\gj e&%}%)ag%@\cl)m @%‘t Q%thgg(gt{rﬁtﬁa | MEEG%%&%(?H@, B test
atinie rvas hoabnndbléd)anmutmlas corppared to thedriffgred yaliessolution control
%\gﬁver, the invention is not limted in this respect
formul ati ons may be prepared according to
veterinary guidelines for admnistration to aninmals as
well. The invention is further defined by reference to
the follow ng exanples. It will be apparent to those
skilled in the art that many nodifications, both to
the materi als and net hods, may be practiced w t hout
departing fromthe purpose and interest of the
| nveng k@imaryRXAMRLERs Baplbah b thOrblear I rritation
St udi es and Det erm nati on of Mean Tol er abl e Dosage
( MTD) DisfizeGgreswhen Adni ni stered Locally in the Eye
Usi ng Three Routes of Adm nistration (i) Intravitreal
Adm ni st ra}%dn?”m@u Best article, CA4P, YRS \4al uat ed
for the pote tlal Lo cause intraocul ar |rr|(%at|on
foll Intravitreal 1njection rabbit
gene[f? 2‘3 iheS| a, a0.2nm dosebgln@MP %Oﬁmnlzlzgﬁ
adm PSR 1o the right eyes of & { 2 0. 2
n dﬁ@[gf 0, 9% sodi unchl ori de US g %Jtlo r‘i’l\? :
admi 98Y 0 the | eft eyes of PHE M&bbi t%0 FH2LER e
di Trer ent concentrations

as a Jiegative contr ol
of CAZPSGEAES 00 01, @a‘eﬁ otV ¥8e four concentrations

Example 2. Assessment of the Biodistribution of CA4P when Administered Locally in
the Eye Using Different Routes of Administration

To be effective in the treatment of ocular neovascularization, a non-systemic method
of drug administration must penetrate the relevant structures of the eye and deliver the drug

in therapeutically significant quantities at the disease site. To confirm that the various
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(0.2 my/m, 1.0 ng/m, 10 ng/ M and 100 ng/m ) were
dosed to the right eyes of two rabbits. Approximtely

wddososdss af t er the treatnment, the eyes were eRE@NVUREU4/040452

with a biom croscopic slit-lanp and an indirect

opht hal noscope. The scores were recorded and the

mgtiofls of nparseEstee fdentipe svouldrasdtiia sighificat biedisaibutiemefG 4P,
AT . id. whi te bl ood

BTl bR Al e PR, et er

Counts |l ess than or equal to 200 cells/mMmB were

ﬁﬁgﬁh@gred to be acceptable. Control eyes had no

significant changes in ocular tissues based on

bi om Gulesaodbeliv, the lfal gy isnekpededialpraisad pas followed for each

?xgnigation. For .test treated eyes, evidence of

PSP REI HSt ed in one animal at the 1 ng/ m

conc eNCG4PO (ORIBEND e hBtater@ivn] W) 39 ré¥@dphded in 100ul volume of

concentratiqn.. Mean cel| couypts in the vitreous fluid

S S ReyAng st %%l&n%eﬁ{étmfpé@é?&%ayeﬁ REangsihesigsApale New
ZQIHARBLRE (ARontR@2d, A&l SKdYHS3 g)&rsarﬁ 85 THRELi bRk dol@nkations of
Hg/n1 concentration; 10 cells/ng or eyes receivin

t

3
A Wepe Msicddhd8nt(0ane/Br) comomording &y e afd S.apds uCi of
%ﬁ@@ra‘ﬂ‘i&a&iﬁ@%%@c@ﬁ@@/ A bRRP G&%{Fﬁ)h}p{;}as AQinctuded. Rabbits were
[/ mB f eyes nd

cells/, of the control : ler the conditions
yhetthrtized ady 6, MhenddiSrivre|fer Mealowenling Afipdbtoddolidtinn,itbe

. | I
Sk WA BAFh P il B 0 B BRMHR I Gpre removed
femptltes) athogl. Saulastissuckestbs wietehdigshaed DO iy avinea, aqueous humor,

ncentrati on had pronounced, jirritation..and .

RSB SHhald G PRED BT 20 ol gl ARG il oroxed, and
muitdesdder Bihrd wifi $000bdigesting floid) Phemivkiias ssphlaeddroaeivhole blood by
anal ysi s he. vitreous. Far all .of the | ower_ dose
Bt Se o Chs Qo To TR Al ofble: 6 s gptoalss ang mlara e
inoutatedak rodui Wapaenaf with 161 Haehi OFlub Y ls& Mo Muid fb) a period of
Sub- Tenon's Adm nistration_The test article, CA4P, was
H/baugRTiog 16 BORSt ViR punGRg| Eachispmple yas Gopnter figr Hminuigs n a

B&th8&d Vsurdr (BRETAIIABA IRLEmGHE R gﬁ&&ﬁf&m&eﬁiﬁ&, ffdnde). The
1.0, 10 and 100 ng/nu% were injected into the
IBCITIOR Ohcq st BINgte ('¢pan’) i disisiegrabipns ReS MizG(dem”)avas

Iger%nmzd %@&hétf?:@ll)ﬁlgey fa Eétg-rc&ﬂlt;ér,al!lsli aﬁ&]a?&% (ﬂ.\gve;élg ‘%ained from **C-

Injected into t sub- Tenon"s space of t] eyes
standerds wed quenchinggyavas\imntibe tespictiveblahkamairiesscipilod svithe 1@

t .48 f . .
Xy I —
@4¢R (ngefg pLusye® dvhichhensspletl v fisnmvibe mefisuxeddipandlue, the weight of

T T e
sibfrhvish 81 thk acecsportligxXaskdiaiidoale ffroahesngebeye fisduBe A tissue

sub- Tenon' .Under the conditions of this study,
RETRRLLRS SR HAL? SFSuT IR dURAEIE Sy o5 ¢ r cat ed with

Results:

(i) Intravitreal Administration
Table 1 recites the biodistribution results following intravitreal injection. In all tissues

examined, the degree of ocular penetration was dependent on the concentration of CA4P
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the 0.1 ng/mM and 1.0 ng/m concentrati ons as conpared
to the correspondi ng negativecontrol eyes. Slight

WO poostadoion was observed in the eyes treated wehustho4/040452
ng/ M and 100 ng/m concentrations as conpared to the
correspondi ng negative control eyes. (iii) Topica

Plmyed o8 thersarfecsf thereye.cThs highkdRonorpératianglofi dgdn theeye (“Cra”) were

acé&ﬁ'ﬁﬁ?f?lg tﬁ#gﬂ& (18{19’ fofl%(q‘&g Q%rz}éhs?rlaﬁ% eThgra% ns‘([lcal?egt%?ev it g

copgengagons ohdig ColMinedre delivesddo tie r¢tine at gt ctoneqmratlcnsst&tade High

) onp ratlve The, contr ter

e aBrGaRRR b oFE A iR T G OR =BT R g e vas

fowt 1 thvaRjuekaik Gdmad ofdhe eydBr &ethlobd pPhathas af ter the sanple
instillation. Under the conditions of this study, the
macr oscopi ¢ reaction of all test article dilutions was
consi dered insignificant as conpared to that of the
control. Mcroscopically, the test article was not
considered an irritant as conpared to the buffered
saline solution control article. A summary of the
results are set forth in the table: Draize Scores
Adm nistration Irritation* Topical 0-10 ng No
Irritation Intravitreal <lng No Irritation 10 ny
Irritation Sub-Tenon's 0-10 ng No Irritation *Dose
range: 0.001, O 01 0.1, 1.0, 10 ng Exanple 2.

T@Zé:n fﬁ%{f‘ gtl‘l a&gp ﬁ{lé‘vlvi?l%tlntrfg&ﬁaﬁ/_m Bihen

ere oca P%? ent Routes

()aﬂa#WMEum stimadse on To p€,af@dOti vé in the treatnent of
S | ar neovgscg%ﬁrization, a non{system c method of
?W § admi ni on nust penetrate the rel evant

Agligdue Humes [abot he eye #gd delivel the drug in
t herapeuti gally significant ﬂnantltles at the disease

site. To cqrifirm that|?#e varlouynethods of

non-systeng TnjectiofWwutd result in significant

biodistribution of CAAP, radiol abel ed drug
'me@dlstrlbLﬂDQn exper h%%%% wer e | perforned. Methods:

Unt-ess—noted Ouc.uw, th 3 f-otoew-ng experi ment al

prot ocol wgs foll owed ?J; each biodistribution

experinment .| 1

Retina 100 10,696
10 1,981
1 160
Cornea 100 5,871
10 969
1 95
Sclera 100 16,112
10 153
1 19
Plasma 100 0.78
10 0.2
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(iii) Subconjunctival Administration
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found in the aqueous hunor of the eye or the bl ood
pl asma. Table 1 : Biodistribution of CA4AP Fol | ow ng

wo pdosasdots eal | njection Ccular Tissue Dose CrarRCT/UB)004/040452
Sanmple (nmg/ M) Aqueous Hunor 100 460 10 0.79 1 0.15
Vitreous 100 10,039 10 757 1 75 Retina 100 10,696 10
1, 981S@cqmmc@®¢lm@ephm®w5readmlnmer%g dvseHf 84} brif, ar@0.00 mg/ml.

&

i Sl be KA 0 RA0R ponEd 0P bboniygn
¢hdgrideand irhectdgi lodlvglume i 1 0 Qi rﬁmmatsswefr@trd:aﬁmi ahgn applied dose of 5uCi
\g}ég?g@%guﬁ'coﬁ% 1H_}§guOg1tnm%1{% { I s(s#% am n[?e e{yﬁ Was gently held
dosed dort 2-a bécomdso fIhéIMlﬁtspif apaspaimér ere&etﬁﬂ‘e&&eTajﬂe 1 below.
eye. Ih hest caonce atlo s of drug in t e )
ot o WA RRCen R RAiRE HOPRS o e Ham RS ERERItG folowing
AdnenBpaivhi qabxhyeuwdlg\fae&anc eureaittatiahd oTasugqE 1 VMG eledeliMred to the

e.retina_and choroid at .the

del
%gﬁe ' \éﬁé g‘?ﬂ’ﬁ‘? g?%f{q%}% 1%sad Img/miadmimigered ﬁ?%‘faﬁ%@ﬁvﬂy little

dinglg/amnahr&ﬁe Qs als\@ thelloddaseifal era. Rel atively
little drug was

Table 3: Biodistribution of CA4P Following Subconjunctival Injection

Ocular Tissue | Dose (mg/ml) | Cpax (UM)
Sample
Cornea 100 761
10 143
1 13
0.1 1.5
Vitreous 100 15.7
10 2.1
1 0.02
0.1 0.005
Retina 100 174
10 39.6
1 1.7
0.1 0.13
Choroid 100 908
10 188
1 1.9
0.1 2.3
Plasma 100 8
10 0.9
1 0.025
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found in the vitreous, aqueous hunor, or the bl ood
pl asma. Table 2: Biodistribution of CAAP Fol |l owi ng
wendmsHsmesn’ S | njection COcul ar Ti ssue Dose ( ng/ pPEi/USm0X040452
(uM Sanpl e Aqueous 100 5.92 Hunor 10 1.8 1 0.3
Mitreaus 100 3.9 10 0.13 1 0.019 Retina 100 171 10 7.1
1 0. 85 Chor8ild 100 861/ Q0i76.2 1 1|2 Plasma 100 9.3 10
A9 1007 (H)—Subconjuretival—
AdnlnlstratlonSubconjunctival i njections were

adwidu&PenedﬂmﬁAdhﬁnKnﬁﬂbnO 1, 1, 10, and 100 ng/m .
24% .1 ON KOH

o S b LB P B e Tt e

eminme té depéadf.oclal FERAkiSatioR ias BRadeatodthe 3nRRPIIBYT CA4P
th a sjingle subconjunctival injection

lg?f’eﬁ Py e S&%@%e of e syp- ¢ pighsstcongqrigatigns ohdaigde theleye Hetegvithin
b BEeHour @llodviny &ﬁﬁﬁﬁﬁ‘%on-rhﬁerﬁﬁe%ﬁ&éllﬁlrélgvaﬁlh EorRERENbAER drug

are recited in Table 3 bel ow

RorMeerselivmed tgthepetiop and chereiday all @\@n@lswwﬂqsest Hehigh
Jonfetlratiidr dhQ) xlvé%vﬁlgbg)bgé}(;réﬂh gr usglte 0 @{eﬁ?@% ql@t?e&{ri,lg @hd f’éand in the

rel evant concentrations

figeaup er ko blved plaswmei na, and choroid at the 100, 10, and
mg/ M adm ni stered dose. Relatively little drug was
found in the vitreous or the blood plasma. Table 3:

‘Bibdeld :s Brodisttibwtinnodf (MIPF stlwling P exipcBlab doajectioe t | val

TSR TDose mg/ml) | Coae (@)
Sample
Vitreous 100 3.35
10 0.34
1 0.03
Retina 100 169
10 54
1 4.4
Choroid 100 1,040
10 74.5
1 14.3
Sclera 100 3,366
10 280
1 18
Plasma 100 12.3
10 0.79
1 0.07

(v) Topical Formulations
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Ocul ar Tissue Dose (ng/m ) Craax (UM Sanple Cornea

100 761 10 143 1 13 0.1 1.5 Vitreous 100 15.7 10 2.1 1
WO 202/086018 0. 005 Retina 100 174 10 39.6 1 1.7 OrAT/0SH84/040452

Choroid 100 908 10 188 1 1.9 0.1 2.3 Plasma 100 8 10

0.9 1 0.0250.1 0.017 (iv) Periocular Admi nistration .

Tabl opical gels eedsalyionpwergidsyalonsd dorawe pstepicaldomgylatippisigpble for

- - UGS (1t %
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weontiently piepond of0. CANRCh(Amueitrnbi-yond tenee} andestegilizechwith 0.2um
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O
N>’

g

hes ' in . :
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(Thend gt wealptepaeé el shtcaboxyrestiyl el lutpes (SogmalAldgich Shinp, St.

Qi o Rate R B uREe AR

e&hSR] HBField afTivk § he scl era.

was found in the vitreous, or th
Taple 5: Topical CA4P Gel Formulations. - bl ood pl asma.

cal gels

Ié] g%f()s:l)cg)c}ge%nicgalrl la%ec\i/f\;ggtions of
Rel atively little drug

1% CA4P Gel 3% CA4P Gel 10% CA4P Gel
Test Spec Result Spec Result Spec Result
pH 7.4-8.1 7.796 7.7-8.4 8.203 8.1-8.8 8.491
Osmolarity 330 -370 | 354 290-330 | 315 475-515 1495
Viscosity 30-80 49 30-80 58 50-100 71
(mPa.s)

Topical formulations were applied to the surface of right eyes at an applied dose of
5uCi in a volume of 50ul. Cornea was sampled instead of sclera. Samples were taken at 0.5,
1, 6, and 24 hours.

Table 6 recites the biodistribution results following administration of each topical
CAA4P gel formulation. In all tissues examined, the degree of ocular penetration was
dependent on the concentration of CA4P in each gel formulation. The highest concentrations
of drug in the eye were within the first hour following administration. Therapeutically
relevant concentrations of drug (>1uM) were delivered to the cornea, retina, and choroid with
all three gel formulations. Relatively little drug was found in in the blood plasma.

Table 6: Biodistribution of CAd4P following Topical Administration of a Gel

Ocular Tissue | Dose (%CA4) | Cpax (uM)
Sample
Cornea 10 202

3 118

1 82
Aqueous 10 13
Humor 3 8.2

1 24
Choroid 10 22.5
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t pH 7.4 -

Test Spec Result
8.17.796 7.7-8.4

8. 203 aBle H-18cifds thedPddistribution results following administration of each topical

CAA4P solution formulation. In all tissues examined, the degree of ocular penetration was

dependent on the concentration of CA4P in each solution formulation. The highest

concentrations of drug in the eye were within the first hour following administration.

Therapeutically relevant concentrations of drug (>1uM) were delivered to the cornea with all

three solution formulations, while 10mg/ml dose resulted in delivery of a significant amount

of drug to the retina and choroid.

Table 7: Biodistribution of CA4P following Topical Administration of a Solution

Formulation
Ocular Tissue | Dose (%CA4) | Cpax (uM)
Sample
Cornea 10 104
3 34
1 10
Aqueous 10 4.1
Humor 3 1.9
1 0.6
Choroid 10 15.6
3 1.9
1 0.87
Retina 10 42
3 0.39
1 0.27
Plasma 10 1.27
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Csnol ality 330 -370 354 290-330 315 475-515 495

Viscosity 30 - 80 49 30-80 58 50-100 71 (nPa.s)
waomsosdo1s or mul ati ons were applied to the surfRCEUSI004/040452
right eyes at an applied dose of 5uC in a volunme of

Qul — Cornea was sanpled instead of sclera. Sanples
were taken|at 0.5, 1, 6’84and 24 hpurs. Table 6 recites
the bi odi sfyTbution—r ?)L67Lb f-ott+ow ng adm ni stration
of each topical CA4P Eer formulatjon. In all tissues
exam ned, the degree of ocul ar enetrati on was

dep dent on,.the concentrati each I
f or i RERSTER G ey HSHER ?@ﬁmws RS GV (O CAYE by any ofa
vaiviety\wfrﬁth&di Rieffedtive if :idh&i/m@@meripéhﬁ@‘ﬂfy Ii’fgevant concentration of drug in
adm ni stration. Therapeutically rele
theyFRrRSH Te5P3 O ghopidsy ch?Qh eEihgag)tistuss & ac@tqr\vélr%fa of geulate
HeBvR8Aarisa8bi. na, and choroid with all three gel
fornmul ations. Relatively little drug was found in in
the bl ood plasma. Table 6: Biodistribution of CA4P

g 2¥8.NGcdiap! ‘aal ¢RiP P 1 g drlis Ccul ar
Tls e Dose (DA IM%JH un‘i?“ Sampl e Cornea 10 292 3
118 1 82 Aqueous 10 _13 Humor 3 8.2 1 2.4 Choroid 10
iz 6 g %34]48 1%&0]1%%8@ Bgﬁltyblg% glJCQI p§-I ﬁad%hée%rejis ;tmgnalﬂeattcﬁ I’1@11:C;I>Q‘1ore’cic
deiivery. The effectiveness of transcleral iontophoretic delivery of CA4P was evaluated

using an ocular rabbit ophthalmic applicator JOMED Inc., Salt Lake City, UT) composed of
an 180ul silicone receptacle shell backed with silver chloride-coated silver foil current
distribution component, a connector lead wire, and a single layer of hydrogel-impregnated
polyvinyl acetal matrix to which CA4P (10mg/ml) was administered. The contact surface
area of the applicator was 0.54cm?. The applicator was placed over the sclera in the right
eyes of New Zealand white rabbits (3-3.5 kg, n=6 for each treatment) in the superior cul-de-
sac at the limbus with the front edge 1-2 mm distal from the corneoscleral junction. Direct
current anodal iontophoresis was performed with each applicator at 2,3,and 4 mA for 20 min
using an Phoresor II ™ PM 700 (IOMED Inc., Salt Lake City, UT) power supply. Passive
iontophoresis (OmA for 20min) was used as a control. Following treatment, the animals were
euthanized, and eyes were enucleated 30 minutes post-treatment, rinsed with tap water, and
frozen at -70 C. Retina and choirodal tissue was dissected from these sample.

CAA4P, CA, and the internal standard Diethylstilbestrol (Sigma Chemical Company)
were quantified from approximately 100mg of tissue using chromatography tandem mass
spectrometry (“LC/MS/MS”) method. An aliquot of methonal extraction was injected onto a
SCIEX APIO 3000 LC/MS/MS apparatus equipped with an HPLC colum. Peak area of the
m/z 315-> 285 product ion of CA43 and m/z 395-> 79 product ion of CA4P were measured
against the peak area of the m/z 267 -> 237 product ion of the internal standard.

Quantitation was performed using weighted (1/x) linear least squares regression analyses
generated from fortified calibration standards prepared immediately prior to each run. The

initial combretastatin amounts were significantly higher than the quantification range,
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Table 7 recites the biodistribution results follow ng
adm ni stration of each topical CA4AP solution
wo evosiob@tis on. I n all tissues exam ned, the degP€rRUSL004/040452
ocul ar penetration was dependent on the concentrati on
of CA4AP in each solution fornmulation. The hig
thersfrze mdrtabe exfgapotatedrafigr snalysineAs Jablgd .d@nwﬂsmeﬁ ﬂefh@lwery of total
0 adm I
corbbufith sl e R AL I ShEL] e AL B bl Mophoresis
when dongpatedrtopassing telivatsl. Tfhh$eeleve§cflepm$e@ha seypiglitharsandréold excess
o T SO SIS0 R * BERR Y eR i PR MeRionTor ibitpg wbutn
bihiaiag €-FuMBiThdicstid idtuppaan hoWe\(éAAthé o buroant-dependgrice of delivery to
Adm n B’}ﬁ;ﬂ tion of a Solution Formulation Ccul ar Tissue
(C Cmax (uM Sanple Cornea 10 104 3 34 1 10
Aqueous 10 4.1 Hunor 3 1.9 1 0.6 Choroid 10 15.6 3 1.9
1 0.87 Retina 10 4.2 3 0.39 1 0.27 Plasma 10 1.273
0.84 1 0.07 It is apparent fromthese experinments that
TARK 35 1548 fhéreHe EntSicétnRht FAZTB S tasAYinWelideyatd Retiya/tihoroid.
net ho chn+§hf ective in achieving a therapeutically
rel evant concentration of drug in the cornea, retina,

ar r\h al—da

chorotds—Each—of—thesetissues 15 A Foten rat—site
of ocul ar ne V&ﬁ&ﬂﬁ@&iPzatAlﬂiﬁntCM ot
Treatment ) . Combretastatin | Enhancement
Delivered (ng) | Delivered (ng) Delivered (umol/e)
0 mA, 20 min <0.4 57+37 1.6+1.0 NA
2 mA, 20 min 1.4+£0.5 910 £ 630 27+ 15 17
3 mA, 20 min 3.84+1.5 710 & 450 25+ 17 16
4 mA, 20 min 72463 670+ 440 24+ 10 15

Example 4. Treatment of Corneal Neovascularization via Systemic Administration of
CA4P

To simulate pathogenic ocular angiogenesis, ocular neovascularization was induced by
administration of lipid hydroperoxide (LHP) by intra-corneal injection at a dosage of 30ug to
rabbit eyes. Seven to 14 days later, ocular vessels formed in the injected eyes due to LHP insult.
The subjects were divided into two groups; those of one group were given combretastatin A4
disodium phosphate by intravenous administration at a dosage of 40mg/kg once a day for five
days, while a vehicle without combretastatin A4 disodium phosphate was administered to the
other group by i.v. administration as a dosage of water for the same time period. The eyes of
both groups were examined seven days later. A reduction of vessels of 40% or more was

observed in the group treated with combretastatin A4 disodium phosphate, but not in the other
group.
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Exanpl e 3. Ccular Adm nistration of CAAP via

| ont ophoresis CAAP is ionizable at physiol ogical pH
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Tabl e 8: lontophoretic Enhancenent of Conbretastatin
Delivery to Retinal/Choroid. (Mean SD) Total Anount

w@2ehBogevngint CA4 Treat nent Conbr et ast ati n EnhaPCPUSI004/040452

Delivered (ng) Delivered (ng) Delivered (nnol/g) O

M\, 20 mn < 0.4 5737 1.6 1.0 NA2 mMA, 20 mn 1.4 0.5
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Table 10: Early Intervention: Treatment begins on Day 3

Group Vessel Length Vessel Length Vessel Length
(mm) on Day 3 (mm) on Day 6 (mm) on Day 12
Vehicle
Control
(Group 1) 0.8+0.12 1.9+ 0.04 3.7+£0.13
50 mg/kg
CAA4P
(Group 2) 0.6 £0.12 0.7+0.16 0.5 +0.61
P Value >0.001 >0.001
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towards the site of LHP injection. Therapeutic
efficacy of systemcally delivered CAAP was assessed

woyoses®us i Ng the | ength of these proliferati NBCT/US2004/040452

vessel s. Experinmental Methods: As outlined in Table 9
bel ow, adult male New Zeal and rabbits (2.7-3.0 kg)
were injected with | Qul suspension.of LHP (60ug) 5mm
Talderd L:nbats dptervegtion Fasatmens begiduereDepideal

angi ogenesis. Vessels grew at_a rate of 0.25 nm day.
Gr oupsodp and 4 VaeweELéngtkect ed Veaskel dprgtht onealdsyel Cehgdth)
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gr owéhislespecti vely. Treatnment groups 1 and 3 were
ijnj ecéedblW t h saline control on day 3 and day 10
postGtdP3) nj ecti g+ Syr f ace phatpgpaphs of the cgrnea
reo at 0, 3, 6, 12, 17, and 28 days post-LHP
inj eg¢ig@n. Follow ng each photographic session,

corg@@{mg}essel s yehe Rbserved yrdes An opera“q%%

iSTroviejo cal Igrs were us

addi tjon to.l ongest-vessel neasurenents, histoloqgy. |
anal J4%° 3R & 4 4Hfara phetsraph ofia (- A28-tieated ¥ Dshzs-  aiphotograph

Rfth&HiBRah¥ethe AN BELI VLRI grdRH dDayVBISBdwi ‘A%UA4P administration
t hi ckness, and degree of vessel branchin ut hani zed

5 sPREITEOREI therghicleoatol sieldemgedinfFimeudAnas r emoved
fr om’[%@‘ﬁhm@%‘r@plﬁrm 11&@1nf1*1 £d D0 dupE %’1&%%@%9&‘[@09(? Qﬁéc&amples

for 45 mnutes and 0. 2M cacodyl ate buf
W\ &ﬁﬂl@dﬁkhlstﬁygsalwmwnms‘@b@md fiom thasaafefanimals e ddyci8e dn the

Bl SR S 00 Bl B3 LIPS W ot

G'A%tmmlﬁtanms @?igwd&ﬂBbveSRtsraippéac@ 1Bimpw abDdYesd numerdus. In addition,

ewd}%{%ce) o%é/essgl regéres&e%l Cﬁ(s o%i%ve% &lg dlglnfégf?%f %fd aigflveptg%l} ert)h CA4P
(dakx nbt shown)- [Fapplatbtl thot (q‘d4B(W55 DB to2E1uog s §Yidth of&i¢ ekt@blished

vessels and significantly inhibit the sprouting of branches from thee vessels, which is

indicative of an additional vascular targeting effect.

Example 6. Treatment of Choroidal Neovascularization in an animal model of Macular
Degeneration via Systemic Administration of CA4P

Choroidal neovascularization is a major cause of severe vision loss in patients with
age-related or wet macular degeneration. To investigate the capacity of CA4P to inhibit
vascular growth in the choroids, a murine model of Choroidal Neovascularization was tested.
In this model the investigator used a krypton laser to create a wound on the Bruch’s
membrane of a C57BL/6J mouse. Each eye received several burns. The burn elicited a
classic wound-healing response that included neovascularization within the choroid. This
krypton laser photocoagulation method has been described in Tobe et al., Am. J. of
Pathology, 1998, 153(5):1641-6. In a subset of animals (n=19), CA4P was systemically
administered by IP injection at a dose of 100mg/kg/day. Histopathology and fluorescein
angiography were used to identify neovascularization surrounding the burn. Electron

microscopy was used to measure the lumen diameter of fenestrated neovasculature within the
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gd x 5 Results: Table 10 and 11 sunmarize the effects
of CAAP on vessel length as a function of
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Fhie 1 SEATORE LeFea ottt Qo evishamdyescaneity vessel

CengiGu¥RSSe] ka@thn 6"” ereiﬂl'e (m‘r)
on Day 6 (mm) 7& %)?hl cl glg%? rol{ (Goup
+ 0.12 1.9 + 9:](5 13 5 kg dAa4pP (Group 2)

(Al aYak|

g%%%f#%@@ 11: Eate ni\e)r\T/keJmTF%r v'?:r;at msn%gvbegl ns on

DAYerdEk QU] ¥ L@@ﬁb@svve>§_@u gt OYEI?@ehfength

y L2 ( on Day 12 cle
Cong%%ﬁﬂ%%oups 0+O754+0.664+03‘>0

41 AR A 7 DO—2 QO N A0 46 P
U9 SBngdrd T { ‘68}#}26&’ Fodiz? : £0.0641457 170 6)%?‘503 O:
Val >0, 05 ilgure $ a surface raph of
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Example 7. Treatment of Retinal Neovascularization in a Mouse Model of Retinopathy
of Prematurity via Systemic Administration of CA4P

The inner retina of the mammalian eye receives oxygen from the superficial retinal
capillary bed. This capillary bed is located beneath the inner limiting membrane which
serves as the interface between the inner retina and the outer avascular vitreous. The
pathology of retinal neovascularization or retinopathy arises from ischemia —induced growth
of neovasculature beyond the retinal inner limiting membrane and into the vitreous, causing
severe loss of vision and frequently leading to retinal detachment. A well-characterized
murine model of oxygen-induced retinal neovascularization closely simulates retinopathy of
prematurity (“ROP”) exhibited by prematurely born human infants, and exhibits
characteristics common to a variety of other ischemia-induced retinopathies, including
diabetic retinopathy (Smith et al., Invest. Ophthalmol. Vis. Sci., 1994, 35:101-11). In this
model neonatal mice are exposed to sustained hyperoxic conditions (75% oxygen for 7 days)
that inhibit the development of the superficial retinal capillary bed. When a mouse pup is
removed from the pure oxygen environment and placed in the relative hypoxia of
environmental oxygen, the underdeveloped superficial retinal capillary bed is unable to
deliver sufficient quantities of oxygen to the retina. The retina responds to the lack of oxygen
by producing angiogenic cytokines that cause serious pathological consequences. The
localized production of angiogenic cytokines can cause the underdeveloped superficial retinal

capillary bed to sprout new vessels that breach the inner limiting membrane. The growth of
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further illustrates the inhibition of vessel growth on
Day 28 follow ng CAAP adm nistration in conparison

wowdos/osdees vehi cl e control eye depicted in Fi guP€T/BA2004/040452

The m crographs presented in Figures 4A and 4B
ﬁrggnification 400X) are exanples of the stained
c 2Py blead vessle indhsgtrenys spuetthe famptionofsarase soar Hitshes and

fhctidAYnd8ed dofindl BtaMailye! - treated animals (Figure 4A),
vessel s appeared round and nunmerous. In contrast, in

CAAP K isexpesipddhatiey seafrming of aneomjtalvmense with A p@Painek diately upon its
.y LLL vi dence .of .
PRl oA Hrifie TR ould B AL e L BRASARG mQP. Rotina
afovasstlerizedion cambajuahtifRad® couaing thratunstfeoviemicdllly stained nuclei of
. .\ le to .reduce . the width of the
BAREA bRt IR i B Bl SRR R g i feafaqres afording
opreting mgthofis igkodtes, IhvaemOphbelmoeseel Si. 200i,0b: 219-15). Itis

indi.cative of an addit.ional .vascul ar.targeting effect.
S lge Bl L ociepoeehaing e ki svad desr papiosd be
significendp redRtediBdR{4Pafyedvbcul ar Degeneration via
Systeni c Admi ni stration of CA4P Choroi da
neovascul ari zation is a nmajor cause of severe vision
Eoffiple 8. AGbdtBREhE oD PEnéS iRk RForRE MWel %&ilﬁt&gstoma via
of CAAP to

degener atguplonjhetival Xafihigdh ot i LAPACI Y /
i nhibit vascul'ar growh in the choroids, a mnurine

model of Choroidal Neovascul arization was tested. In

t hi s AByEne rmsgeniymedsl ghretnohlastanaawisruped prwllicts®Y-40 d.arge T
Shieal Sosfi ! r f Co7BL/ 6]

8L oy DAL R 0 e T Rl
tetinahlastedhaa e faswdel oo fine appeacat despinetagt iad develop in a stable

L ey

ckpedmét el -weekTodd enigbls h=43) Wefe tdatedvitRatstiglemmyl sub8&@Hunctival

153(5):1641- In a.subset of apimals (n=19), CA4P was .
RS EoA ) Qe b B gyercnls Ttalel Bive -5 Vv with a
Byl daB/sclation ¢IBSEOP FyBOkEE Yandeh by RERSERI A Days 1, 3, 7, 14, 21,
‘gﬁglograph were used to identify neovascul arization

B 0% FeAPenh@=B 6Y5s Periepple)- opairles ware Hped, mamsfinsaebedded,

SRBAKHCEINBE, and SRMed WABLGhetOfy1ih &RER! LAtEk prior. Each tissue sample
neovascul ature wi thin thechoroidal neo vascul ar

wassrenied fogbistorathologicakinmen weculdgespersgl s ilbfstr@ad i Figure 5A, a
SRRl BB IR L AURAY G YRS Aliod £ 1)

treated wﬁthnCMAF’possesge apﬁ?o&%ﬁg?g%y A?ﬁgéénd7
vasc uih asepatptedosmgeapgtined), animais (oot scedirdatedaniiln@sesial biweekly

W 1 E ' =33). Statistical al ysi f .

L T e T T T LI A
volugms dfi20ah (e=6 eyedopee satidsle) Avedoagel droupa{p=6) reeeidid serial
sﬁ%ﬁ@éﬁtﬂe@? 121?6(3%8189 q\‘f?gég ;E?%Fglﬁ%g ?r%%égt%d %f dac}%sAch))st- %gtm%é:‘raﬁ)ld
examined for tumor volume reduction. Figure 5B illustrates the dose-dependent effect of
CAA4P on tumor vascular volume in comparison to control. No intratumoral vascularity was
present at treatment dose levels above 10 mg/ml and no evidence of toxicity was noted at any

time point or treatment dose.
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ng/ kg) # Mce in Goup 19 11 10 33 Average Vessel

0. 007611 0.0110057 0.011858 0.0129886 Lunen Area 5
w@ poRpsétiendard 0. 003266 0. 0043229 0. 0041457 OrPODUIBBEH040452

Devi ation 9 Exanple 7. Treatnent of Retinal

Neovascuyl ari zat i Mouse .Model of Retipo at hy of
Esprapigt urulllf?aynwgf ﬁ%ﬁ%@lwa& V@RI R & £ SATGY vEATHomHe

i nner r eppdi@fatibNes CRLeTRI | an eye receives oxygen from

t he Zsferfl cial retinal capillary bed. This capillary

bed A3 Nsenld gralsetrserigingheexapprad oni DAy Oneg fieeersmmsiaing of visual

oBhehoRGh ¥R JerBSyel MBe Pﬁkﬁ{ fac&eRel %ﬁﬂ 14§ g{&ﬁ% in B@Cfl ek}

and the outer dvascular vitreous. The pat ﬁl

apppkingieln peaaseanlicn td eaateridhr wyoniat Theapéietiyvaa rhage@ecﬂ Wi

he

P RS R B A o e BN S B BB pBEXARL e
degensiation) vy egceiveds otad bf Kwusﬁr@nn@mﬂoifﬂimtgd@mﬂliy Theapli @®PT,

0 retTM achnen char cl eni nurine . :
ViR R S BR 2 N s O B RS S PLHT EHonUs B tiontasain
complailed oBseirere aistim 168 tin the ﬂ)ﬁt dyy and u]plj’rﬁmmatlblythé 1RFe exhibited

oSG e eblpeRena i el b HTRRep s sl ik gpolosia

niyReReA R Tightitiead weBl | nopat h| es i ncl udi ng d| abetl c
reti nopat hy (Smth et vest.. Ophth Vis
Sci . Abgejgmonghs latn, ﬂmaﬂeqt hvaﬁ rreledbiaan OH%HBMII%{@@SG Vi),

d@§@es@ﬂm%gfeﬁ}pan€@§15@blﬂ%tJ%Q)? C@ﬂ!PC AQ @lﬁl@ ’cntnle Qﬂf?pe(tl%ﬁfy@ best
oxygen for 7 é@/t at devel opnent of the

cgmmdf\rlmaha\curté wandd/5EApt the éafgﬁyg é@lﬂ 2%%% “athﬁﬁ‘ﬁbfeeysmﬁ dptgrmined
%@ﬁgﬁ% lIaEIQ it {71 E‘lﬁll 9(”1'1‘59 tefoaf( XJ%SH e SUhdHRN %@ﬁllteygsn&hmnﬁ& ek fbakage

he relative hypoxia’o vi ronnent al oxyge

ofibided dlsi/ﬁmd»@t_stw@eer 61 thé sthdyt, dreipatdnt bwmltﬂeawnb‘exﬂh rsintravenous
i%&ﬂ%grl} cgﬁ (Itjl%gldféﬁelfe]:\eé(e:irdé tay aL 5a sg Igg %%nﬁwg ettr Iaelﬁ rm{x?(tgxg ecf] dnoDay 8 of
thystyatyotha cthmgat'angémgﬁad £ visydl eduityes 20/@@&1 1o dedeft a3era1nd 99/20 0 in

at | ogi uenc C zed producti Uy of
oSty P AR SBa At B RGP DD B BiisuPioedved
s&dope;third; laadi fdueth linfadiosap ClAl4R oy Dagsi8 L1, S Xauif tlmmdy, w1th a

vessel s t fﬂgeach the i.nner Iim rane.

GRS t‘ﬁ“éla Bity admogeivsdediags eéth?rrw? hﬁ) ﬂElF%téa cctively

S RUSE fhat 1€ viRL MR IfRoRl dSRYRIEAlSERE bbsifSiHE S ABRGreatment, and
traction-induced retinal detachnment. Tt is expected

nptyhly Tennatet g bneawd sed iextpd spmmahfonteigge with CA4P
| e g akRdiNe BB daSe history example given above are as follows:

1. Subjective Visual Improvement. The patient reported that his deteriorating vision
had improved remarkably since beginning treatment with CA4P.

2. Objective Visual Improvement. The patient’s Snellen visual acuity had
improved by five lines to 20/20 vision in the left eye.

3. FA assessment of Pathological Myopia. Before treatment with CA4P was begun,
evaluation of both of the patient’s eyes revealed fluid leakage and bleeding. By comparison,
no bleeding or exudate was observed in FA was observed immediately following treatment

and for the remainder of the study.
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renoval from hyperoxic conditions would be an
effective treatnent nethod for ROP. Retinal

woeasasaus ari zati on can be quantified by countP@DUS1084/040452
nunber chemcally stained nuclei of penetrating
endothelial cells in retinal tissue section of treated

ExanpleriQr edreatncayefsA geckdater] Mgculy lesgenarsting inblumen atients via
(Maj ?g%téhilctqaldmmfsﬁyt{%ﬁgfg%ﬁt hal mol . Vis. Sci. 2001, 42:

210- . IS expecte at the nunber of nuclei
peneflThee ipatentsh egadriferars pralddrngermentotiechia anmpbrtlabel, pilot (phase

@* | g'le ?ﬂ&l{}")( '&g? R E%}lgfﬁg e eIEK%%H lpg’ue?rt met the study entry

cRedriia 06 wsmamw:wmauasm g the oy byeémhmbmtatom admabto 2A9f800 visual

CA4P ine tra eni d I ma

aeibgn i e F ot S e oV R o T e bRt R Rt Suay

(HEDREY PFIhb sk r Adgidegdphn (mk)aﬁtemanaﬁ&mbidwge Fesreaed subfoveal
ediatric reti.noblastopa. In this m)def tunors fi.rst

gﬁfﬁ@é} negyasgulgpzation sgeondary to age-trlafed BATWH dgecuerafipr, vifhp total

1650 LA GIcRIdM '%Uaeétro?hﬁﬁ%ﬁs ind abovasoMaei2atioR babs Bin 12 total
2002; 120( 3): one experinent, 12-week old

daqq,amgp of (Wpicjpgl} le@grSg%th‘égg@%pqﬁpq of agtivg ﬁ}j)r(édaj mgPvascularization.
AR PR Qﬁéﬂtsv éilhlb'ltgdl aﬁﬁéa‘ﬂy si@hi A RarkithO A58k htiels Br Exh@ence of QTc

right eye only. Control mce (n=8) were treated wt
moelbugation walddition|ngné efithg pagsgs had Eygsuﬂbwéelgmbéﬂewheﬂnal

1%?%%%%@?1 {)Io%ﬁz)%he%y\ﬁarjweatﬁlem tﬂxf} 12 eks%% tg §cr ?Yfg ch)ne of the

eyes per sa wer e
petead fapre tmlﬁléﬂ/d guringér tadphy, wdetl h@cheldan oanldr wtdih pediadequate

w th heo lin ch tissue
bl EQRBO LI e aSR S Ry SR AR bl ppbp el
vas ¢ Gndbayr @spsfibestudsiollbivingteompldon of 872-gweek Bvajuation period, each
[ ficant reduction in intratuno VAasec arl tion
RRE bogs B B o egonsnion of & melusdhsa CAG G A i
sﬁm%bluﬁﬁﬂtadnﬁﬁbtsiﬁh Sver 814 &)invie p&iddr esaﬂephtmﬁﬂece@veaarsbaind third,
bi weekl y subconj unctival injections of CA4P

B FRAEHiREPBASCAFE Poone/md doe fres afldépluﬂomonr%aﬁrﬁ D@y 1§ and Day
24l %%uﬁlgz AR, iHbusion p‘@lnﬁ YES RS pu Wubled with @A R-1ifd ﬁ&rrw

(n=6) received serial subcon unctlval i njections, of

TEQSHS)EWéSlSWefOéthé ndwinisieden ftCAMP. dAAP f9pByiectipr genfistpd of a sterile
?eumnh@@cﬁurh%lt thﬁﬁ% b RhHORedS Zx??‘xetvia@fb pr@l@é"ﬁ(ﬁng?gf the free acid.

strates the dose- ependent ct of CAAP on tunor
Eaals wial @i CA4R fominjeation srpeqmisioted tathddnd stetile viager for injection, USP, to

16% ! act)nl'é:rem ra%on fﬁ%ﬁ%l Efroi‘ Eh¥1 %@oﬁuarag ga%qitee Abia! THAMWE %rﬂgp ﬁlﬁlted

| eve no evidence of toxicity
widt @@rcﬁimﬂaly IOOMEtoﬂGOmI ncmnalt sa et tecitieaseydakatiqls dae@veen

hSEATER L P RSBl MR BB ERT e orne
thaR i Ladnafistefed Gvan %dnﬂecﬁ%&lﬁﬂ eedstanillidaym eheBadst Kirface Area was
calcgigleg Iugllng %woafctu\a/li }?elg%t and weight of the patient. For patient with a BSA > 2.0m2,
the CA4P dose was calculated using a BSA =2.0m2.

FA was performed 1 hour following the first infusion, and immediately before the
second, third, and fourth infusions of CA4P. FA was also performed during follow-up
examination at 4 weeks and 8 weeks following the fourth infusion of CA4P. The amount of

exudate leakage was measured by the difference in the area of hyperfluorescence 30 seconds
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obstructions in his left eye. The patient had received
ocular lens inplants in both eyes approximtely 2
wQeasds@as | i er to correct for nyopi a. The pati BPOT/USZES4/040452
di agnosed wi th pathol ogi cal nyopia (al so known as
proliferative nyopathy and nyopi c macul ar _
afiég etimrtes dfenJluandein dgeitived The 4rot el neofastWunizatipe wahisated using
of _Phot odynam ¢ Ther apy.(PDT d | .
PR afed PSR L0t prtt BAL L A50 Bhrtpdsflioh 8 rtina
hicmRYEwas dldoasgadet] 8B OpegaiCohaemp Tainoetplf (WET)atugng pashgrular
| oss i.n e left eye and upon.examnation the |left.e
L e LR L Sl s e R ek ey
cRRBBatidn mﬁpmgpfothd@aﬁeﬂao@gﬂos ;s;:l WIAtb h pag hol og Ih c a:
nyopia. in the right eye as : out nt hs ter,
the BatsaEnaiivg 31K adings L SHPIGSEREN! b BFal A Gigest
(phase I/11), dose-escalation safety and tolerability
study of CAAP. At that tinme, the patient's best
corrected visual acui tQIREREVBOBIMENTSy the | eft eye

and ?tgé] &)b ;legﬁli_dﬁs‘{ogf thﬁf. fe Y Bverion gl l?e%ﬁh&%ﬁb@in%onj unction with

Snel visual acuity test. Upon_ exam nation
throdeteiley desceirtivrbihereef, the foregeingedekeriptionfs ibleadnd ta Hbsirate prp not

oy f .the.st : i .
5T P 050t YA B 3l BEe iRy

dose Iidf aRF totgy Bersiovdthaisthd Qrawings e noengcogsarilnirddentogeals, but

he stud he the patient exhibited a visual acuity
t’gbart%?éf/aé“o%irefyncOP%eé’gﬂaglPtna%’;ffee and 20/20-0 in the right

eye. No active | eakage was observed in FA of either
eye. The patient received second, third, and fourth

i nfusi ons of CA4P on Days 8, 15, and 22 of the study,
wi th a mai ntenance of visual acuity and no active

| eakage in either eye. The patient subjectively
reported that his vision had inproved dramatically

si nce begi nning CA4AP treatnent, and notably reported
that he could read text of normal font size. The
finding fromthe case history exanple given above are
as follows: 1. Subjective Visual |nprovenent. The
patient reported that his deteriorating vision had

i mproved remarkably since beginning treatnment with
CA4P. 2. (bjective Visual |nprovenent. The patient's
Snel I en visual acuity had inproved by five lines to
20/ 20 vision in the left eye. 3. FA assessnent of

Pat hol ogi cal Myopia. Before treatnent with CAAP was
begun, evaluation of both of the patient's eyes
reveal ed fluid | eakage and bl eedi ng. By conparison, no
bl eedi ng or exudate was observed in FA was observed

i mredi ately followi ng treatnent and for the remai nder
of the study. Exanple 10. Treatnent of Age-Rel ated
Macul ar Degeneration in Hunman Patients via
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Systemi ¢ Adm nistration of CAAP. Three patients, aged

50 years or older, were enrolled in an open-| abel,
w@résnsqphase |/11), dose-escal ati on safety anBCT/US2004/040452

tolerability study of CA4P. Each patient net the study

entry criteria of |less than 20/40 visual acuity in the

study eye and better or eq@alAIMS 20/ 800 vi sual acuity

in the fellow eye, as determ ned by Early Treat nent

Di abetic Retinopathy Study (ETDRS). Fluorescein

whgiiodriaedys: (FA) of each patient's study eye reveal ed

subf oveal choroi dal neovascul arization secondary to

age-rel ated macul ar degeneration, with a total |esion

81 2eméeihoe Ifordihe GrethRador FEt@BBY /of ichéroRhSneodiularization, the method

neovascul ari zation) of less than 12 total disc areas,

OPPRANE HeStPF st 50% were conpri sed of active

chor g dgbpdRQ\ea&ss ea(,rohﬁ)@itsihgré p¥eRRe@idale cBadtive MoSage of a tubulin

exhlblted clinicalTy significant cardiac abnormalities

tindigg3g¢8tice of QTc prol ongation. In addition, none of

the B Lyl dﬁﬁ]ﬁlsctelji}%d[h }ﬁﬁﬁh&\%ﬁﬁc}éﬂ{l@ e gos%%‘?lfoqavsﬁﬁfecttlﬂ ﬁéé@ﬁhereof

| aser t erapy or y ot her octular treatnent within

weeks prlo to screening. None of the patients nore

| tr | | .
mshg1 I°a an a%geqtﬁggle&aﬁrgg I %P%l 58%1%“2 |b(13 o) elg‘f}%ﬁ"i%g%f%%a“n Ad.
qual ity stereoscopi c fundus phot ography. Ch Day One of

4 Bredhetitesioteld Aguth et it Shyl Srdub Febtis cqpprpestatin A4

modrugit r avenous i nfusion of 27 ng/ n2 dose CA4P free

acid in saline solution, adm nistered over a 10 m nute

peri od. Each patient received a second, third, and

4. OtHetohethddf 4438 B JhR, (Adre FHAIILhORIR hdo@@scalatifhtion is subfoveal.

solution) on Day 8, Day 15, and Day 22 of the study.

An i nfusion punp or syringe punp coupled with an

3. Tl &hdd dst€ited ?ﬁblﬂ]nclr MREXiV@RI dSRG AovhdiBlarization is present in a

adm nistration of CA4P. CA4P for I nj ection consiste

subjeet syffering feon pradatévedigp ecdntediinacydir dagevatation gy pathological myopia.

sufficient excess in the vial to provide 90ng of the

free acid. Each vial of CA4P for Injection was

6c obe imathagldaspietitedlinl ¢hhims ,ewhd:reinmi@pha'rmnceiuti?aélwt dffgntive dosage is
GORES0 EALLOMNRL oD/ m of drug

ree a was further diluted

mnth appr oxi mat el y 100n1 to 150n1 nornal saline to

c eve concentr tJo s. between. 0. 6 nd
7as hiﬁ &ngipogeasypecite % F“ ﬁomﬁve%i‘oﬁ?f a%e“BﬁlllyﬁR%‘mve dosage is
d&ﬂhﬂh@@@%ﬁnﬁﬁy&ﬁé@bﬁﬂﬂh,iS adm ni stered was rounded to
the nearest mlligramand Body Surface Area was
cal cul ated using the actual height and wei ght of the

PatTHe Nhethb@as RBLilegh Millhea wﬁ&én? s#d YBmacBRicEA %ffgcﬁﬁi@ dosage

was cal cul ated using a BSA = OnR2. FA was perforned 1

adeisteigi Sysinrepllyvemprises gn mpw@t.oé rombrstastpiirad ipgadapg in the range of
fiot Qﬁp@ogiﬁ%ely 0.1 mg/m? to approximately 120 mg/m?.

agmlralstelied )é}és?etr%lcﬁ]fy

9. The method as recited in claim 6, wherein said pharmaceutically effective dosage
administered systemically comprises an amount of combretastatin A4 prodrug in the range of

from approximately 2 mg/m? to approximately 90 mg/m®.

48



second, third, and fourth infusions of CA4AP. FA was

al so perforned during foll owup exam nation at 4 weeks
wapahsBseeeks follow ng the fourth infusion of EAWBS2008e40452
anount of exudate | eakage was neasured by the

difference in the area of hyperfluorescence 30

secondsand 3 mnutes after fluorescein injection. The

vascul r|z tio S.Score d. usin | at es
@uS@‘F g‘gfg&s ofﬁ‘“i? ?‘E’d I 8?1 (AR tE’%@pé’ﬁftm"e dosage
aﬁﬁﬁﬁ@t‘éﬂeﬂlsﬁdﬁerﬁeﬂlyr c%hipﬁ@és ah Bhﬁ)liﬁl&ﬁ' SoBiRtadta 80 A $sRBELE thyrange of
Opt i cal ? ence Ionography (OCT) during each ocul ar
fé@l’%\ﬁ?ﬁﬁ%’f@&ﬁ IPrae QapProraniely QMR Bt each patient was
al so assessed during each ocul ar exam nation by ETDRS
protocol refraction. Patients have exhibited 2 or

11 ndde grethadhpoiaskiechin plainy6s yaieree @ﬁl@y@@%%cguﬁ@iﬂeﬁecﬁve dosage
a%l‘ﬁ@%%@'\’é%ehhca'u E&neﬁ{%eéj NAefoRiRRdy tPAtmPhLP eof e free acid of
I nventi on “has d bed i n conjunction with t
<®éﬁaﬁ%@@ndﬁﬁﬁpﬂﬁ@won t hereof, the foregoing

description is intended to |IIustrate and not limt

the scope of the invention, which is defined by the

¥copee whthbhes agepehdeclaiol al,meherdit siid phhmmctwdichldy effective dosage is
‘&&unmeeg%g thgt tq%?QJg% ngs are not necessarily drawn

67 B ?ﬁa? f ey are merely conceptual in

nature CLAINB What is clained is: 1 A nmethod for the
treatpent o reventi on of .chotoida

Feovakctrip Bt TRbviRe VR B0 Lotnp | SPRg HLFrneefigm choroids
1Rbvasd)laila8PRMWIIY RMPESRJRIICEANY sinfifisiering a dosage of tubulin binding
pharnaceutlcally ef fective dosage of a tubulin binding
agERHie S FUbIRsH ni stering the pharmaceutical ly effective
dosage to a subject in need thereof. 2. The nmethod as

recited in claim1, wherein said tubulin binding agent
s Teampetaedatragiicd imglainp]3, Frherorpsaibabiest pbbiits @gproyement of at least

t% inf ha MGGT RLAy #&1 d tubulin binding agent is

retastatin A4 prodrug. 4. The nmethod as recited in
cIa|n11 mhereln sai d choroi dal neovascul arization is

Y blth%vrgeq nod eg 1e<F1I nglg{ll&) 93 AheldY 41(? glb'u{*n & nﬁing] %ent 1se %c%mbretastatm

wherein sal néovascu arization

A% a subj ect sufferlng from exudati ve age rel ated

macul ar degenerati on or pathol ogical nyopia. 6. The

nmethod as recited in claim1, wherein said

Joh arbigacahdd Gatdiggd ef flgiat 13 evhdetagel ubulatbthdihg h@hetd the free acid of
system to_ the eye of said subject. 7. The nethod
§1F%%$§@“‘¥HmﬂﬁﬁWn1l, wherein said pharnmaceutically

ef fective dosage is

17.  The method as recited in claim 16, said dosage is in the range of from approximately

2 mg/m” to approximately 90 mg/m®.

18.  The method as recited in claim 16, wherein said dosage is in the range of from

approximately 15 mg/m” to approximately 50 mg/m?.

19.  The method as recited in claim 16, wherein said dosage comprises approximately 27

mg/ m’.
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adm ni stered by intravenous infusion. 8 The nethod as

recited in claim6, wherein said pharmaceutically
webdsosiore dosage adm ni stered system cally cOPPI/USB®H4/040452

an anmount of conbretastatin A4 prodrug in the range of

fromapproximtely 0.1 ng/nR to approximately 120

mg/ 2. 9. The nmethod as recited in claim®6, wherein

2821 FheRPAhIPELIE A& Naiff 165 %Jﬂe%ﬂ} ga?(? %ﬂa@%&@ﬁ@ﬁﬁt GELflve dosage is

system cally conprises an anount of “conbretas atin Ad

agmiditergd pnve alveeek fmmdenrafecks. om approxi mately 2 ng/n2 to

approxi mately 90 ng/nR.10. The nethod as recited in

claim®6, wherein said pharmaceutically effective

24 0s ageethadrionbdice tiedeskygd efexaddit fromaripsios BiSthé BysadRikbject having

f copbretastatin A4 prodr in the range of fro ..
cBrmB Pt R PR g D S o ik &1 G Thigh Fpihogycomprising
patilicatly Aot indgering @i doage bNtubliai Binding WRSE B sBidsabjdct.

pharmaceutically effective dosage adm ni stered
system cally conprises approximtely 27 ng/ n2 of the

2br ee TS| Hethdd GRNMRLRSASE adthith A4, RARSRR LS _t}j@uﬁn—”ﬂﬁxding agent is

nmet hod as recited in claim11l, wherein sa
conbicseBudtcal |y effective dosage is adninistered once
a week for four weeks. 13. A nethod for inproving
visual acuity in a subject suffering from choroida

2heovdbemethed 2areritnd inklagh 2¢omlpréis exid prbulinHindaiglagent is the free acid
1 0] ! ge of tubulin binding agent to

ogg?@ﬂgﬁ%ﬁg%ggp§%$ﬂ%%e met hod as recited in claiml13,

wherein said subject exhibits inprovenent of at |east

wo Lines.,in a visual.acuity.test. .15. .The nethod as .
Yo (BB pEr R et S Bhbe L HouF RiR Soroximaly
2agent td ppoaituidy ashagmh A4.  16. The method as recited

in claim13, wherein said tubulin binding agent is the
free acid of conbretastatin A4 phosphate. 17. The

25t hoRe aftHof Cdst 186k teld Nin C1AMNY 3L Bwhepdth Gaid OGAGR 1sSini the tehie of from
range of from gpproximately 2 ng/n2 to approxi nately

ARORFRRD, | 18y fRanpednadeS0me#Mied in cl ai m 16,
wherein said dosage is in the range of from
approximately 15 ng/n2 to approxi mately 50 ng/n2. 109.
2Ghe Wee method as restied iadblaim 28 whereinGaidvivstgsi compaises aproaientely 27
n&yﬁpyises approximately 27 ng/ nR.20. The nethod as
ecited in claim19, wherein said pharmaceutical ®
effective dosage is

27. The method as recited in claim 26, wherein said pharmaceutically effective dosage is

administered once a week for four weeks.
28. A method for inducing regression of proliferating vasculature in the eye of a subject
suffering from choroidal neovascularization, said method comprising periodically

administering a dosage of tubulin binding agent to said subject.

29.  The method as recited in claim 28, wherein said tubulin binding agent is

combretastatin A4.
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adm ni stered once a week for four weeks. 21. A nethod
to reduce the | eakage of exudate froma lesion in the
wey@sofcoas subj ect havi ng choroi dal neovascul ar P@BUSTING/040452
and identified as having a | esion, said nethod
conprising periodically admnistering a dosage of
30ubulThe nigithodi ag gecag@ni cliim B3 wthesityarCtibuldbindieagent Balik free acid
(gts Wg | {ag F}‘% é{) brrng wherei n said tubulin binding
JERPT ISR G PEPHST St i n A4. 23. The nethod as recited
|n cI aim 21, wherein said tubulin binding agent is the
(ﬁlld of, conhretastatin A4 phosphate. 24. The
cgeethodes resdfed i i 3. 539 dosnier 18 Jayamesof ﬁ‘Pl’P gRproximately
Iﬁh 0 bprbAfaRB0aNs/MAL el y 2 ng/ nR to approxi mately
@gﬁz erpch 25. Tll’?gjrre%/hod as recited in claim 23,
V\hereln said dosage is in the range of from
:appr Optie MRS Y adl PecilBd T2 clafin %P%&e@&ﬁé ¥io %e 94 o ffee of from
The method as recited in claim2 wherei n sai d dosage
mmm@éslémmxﬁomrexwaﬁy ﬁ@mg@ﬁ. 27. The net hod as
recited in claim26, wherein said pharmaceutically
ef fective dosage is adm ni stered once a week for four
3 ek sThe 2thod avetdited if orim BQjuchengn seddewgé ocrmaiises approximately 27
IE%/oliferatlng vascul ature in the eye of a subject .
Feri ng from choroi dal neovascul ari zation, said
nmet hod conprising periodically adm nistering a dosage

of tuybulin binding. a ai d subj ect Th : .
fb nobaelhed it 8P 3 2R S Eh iRl Gesive dosage i
RintiFisR A AU week 6O wéast atin A4.30. The nethod as
recited in claim 28, wherein said tubulin binding

agent is the free acid of combretastatin A4 phosphate.

Bl The dRiahed s@ﬁarés@ﬁig tigd gfd@vtﬁ%@'p%lﬁ&atn@b&cﬂ%?@ﬁl iR eye of a

in the range of from approxi mately
apjseosutfering | e obgrgidplpneayasculprgativny F?é‘bl n@éhqde@qmm@mlgrfpenodmaﬂy

range of from
%‘%%*ﬁ%ﬂf.ﬁg aéﬁlgéeed%ﬁl?ng]to a%%%téifd#‘;%‘*é’%?‘ 50 my/ nR2. 33.

The net hod as reC|ted in claim 30, V\herel n sai d dosage

SOTPTRCR AR QX BEE! it 20 f0ks Gt RCWBERDONAR, agont i

recited in armace cal
@hilectistata AHSsage |s

37.  The method as recited in claim 35, wherein said tubulin binding agent is the free acid

of combretastatin A4 phosphate.

38.  The method as recited in claim 37, said dosage is in the range of from approximately

2 mg/m” to approximately 90 mg/m?.

39.  The method as recited in claim 37, wherein said dosage is in the range of from

approximately 15 mg/m” to approximately 50 mg/m>.

40. The method as recited in claim 37, wherein said dosage comprises approximately 27

mg/ m’.
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adm ni stered once a week for four weeks. 35. A nethod
for suppressing the growh of proliferating

woamsobatgire in the eye of a subject sufferi ngP€T/OR2004/040452
choroi dal neovascul ari zati on, said nmethod conpri sing
periodically adm nistering a dosage of tubulin binding
agent to said subject. 36. The nethod as recited in

| ai m 35 rein said.tyhulin .bindi Yo . :
4Eomp s Repd RS T5Rh 48 hB R AR ettiotye dosage s
adbinisvdiat @icea setldfor tluiwiesksbi ndi ng agent is the free
acid of conbretastatin A4 phosphate. 38. The nethod as
recited in claim37, said dosage is in the range of
4% .g 0 m%%ﬂ&m&%dﬁg&l&bﬁmasiﬁ@{ ﬂdm&hte @reximaﬁng ipl’ﬁif&ﬁticm d¥QhorgidaP .

: e nethod as recited in clai .2 Wherein sai 2

DRy SRRz i the ORI Rs a@?@%%b%"%&? R Ryt ?%’@g/m of
tHeOrRRPIAQX bEbBlaYta DDA NPhiERhatéd dgethbioritid fiathasutieul bedptable

in claim 37, wherein said dosage_ conprises .
caipipn exaimentedilientor adjnvanp for gystorie adiigationsiopsubiegdn popd thereof
cl aim 40, wherein said pharmaceutically effective

dosage is adninistered once a week for four weeks. 42.

43, phamhamegeiticall compagitien for the teeimentas proverfiqreniicheypidal
revent. - i "Wel 2

R AR SO o AT A TR b oy 30 mm’of

thepftanacil of hembre@etatic Ad pbéspbaerivgethersrigt 4 pharmaqshiosyin acesptable

t oget her. wi . har maceutical Ly .a . I (4L,

cBREr sraiert e BeRe AT L G oy EEFRIIR G Y biBbesh need

tigglggfni stration to a subject in need thereof. 43. A
pharmaceutical conposition for the treatnent or

prevention of choroidal neovascul arization which

conprises approximately 15 ng/n2 to approximately 50

mg/ 2 of the free acid of conbretastatin A4 phosphate

together with a pharmaceutically acceptable carrier,

exci pient, diluent or adjuvant for non-systenic

adm nistration to a subject in need thereof.
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