ANTI BODI ES DI RECTED TO ANG OPO ETI N-2 AND USES THEREOF
[0001] This application clains benefit to U. S.

weramsiosiional Application Serial No. 60/ 638, 354pCT/UEBUS/045675
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Decenber 21, 2004, and U.S. Provisional Application

Serial No. 60/71 1,289, filed August 25, 2005, which

ar e pePr RAaVEd Therpsi, ANy F@RéTRMI‘M]EEE[DQE@EhUﬁé)MA
invention relates to nonocl onal anti bodi es agai nst

Angi opoi etin-2 (Ang-2) and uses of such antibodi es.

More specifically, the invention relates to fully

hunman nonocl onal an |bod| s dir o) -2..and uses
of these anti bodi esb ferente 0 ﬁgtehA %a%oﬂl Yo
relate to hybridomas or other cell |ines expressing
such anti bodi es. The descri bed anti bodi es are usefu

I
ag0e13 GPios bprdsatamoeliions priveity nederint.Sof- bi%ealses Provisional U.S.
asiﬁa?e%'t %@ﬁ%&g qagcé ¥t 368a@ﬂydq_f)ec‘%ﬁf%9 [ Qo i 8ty Obocket No.

enesi s 1S
ofI $OPA Y. nelwt]@épl |8}t IééLg/F W%%&Ngtlﬁéﬁbw%ﬁdENT OF
gﬁ@b@(ﬁ\ﬁ@ | WhieR i EiH8&Dbiaddd (eREponesferadte. .
ryogenesi s, normal physiological growth, repair,
and tunor expansion. Although a variety of factors can
nodul ate endothelial cell (EC) responses in vitro and
bl ood vessel growth in vivo, only vascul ar endot heli al

growth factor (VEGF) fRurkicyowrshvidngenien t he

angi opoi etins are believed to act al nost exclusively

0 ggg@%ﬁ C@iagéc&%cst‘srﬁ YRRGOoPesh Aol dhe ewt‘n’# i 7no¥éhged 48raocular

e angi opol etins werge di scoyer.ed
I i nyessdrs

0P ) tiherewiedsby Rlackagd 9 81 49987 Meeckpsm F the aqueous

t rfgﬁld Hﬁ)d%@e(?&tthé/ %ﬁt%ﬂ&%ﬁ&ﬁ; eftheictdi mdtfaeluvaewﬂttafw conditions are
endaot

el ium nco 407
( 2000 IHER & AP GHP Foli PRI (e CHERDBIS oBf P it surgica
ar’tﬁdaﬁﬁ@it&f tlﬁtgftmnh@nt bAaghepiaetdtive 8uanwlosd of rasperBe émihe drug or
Hg) b esent wi del y diverged counterparts of

t HROEBRARFTG & ﬂ@' i#&s in nouse and nan. Kimet al, FEBS
Let, 443:353-56 (1999); Kimet al, J Biol Chem
ZHOOQHSQﬂathsln(lq_gw)irchAh@s. mc@q@éﬁdAﬁgl Fheygreatest jIgfisianeyto aqueous

ok S0 P phbRaHe n?ééh@vake IT%@%CIC%QH)S A JL@@@Jﬁhaﬂicular tissue at

an ant agoni st resp ectivel
§7he 163 GeRl{ 26BGYeTIER STHRI éﬁné oMW vl Pl 45 69:783-
608d11997ﬁradtﬁbha10 lah&En & N V\%brjingtcbpﬁﬁ etabemlbcttmdy, involves a flap

prc{lfn]s%gt:ﬁcl)g the teye Cﬁﬂ%ng]ﬁM ecti;@df)a %K/Eﬁ g%lﬁlé)n otb sagr(a ssde gnd of the
Scm&mcelaﬂﬁtzstﬁyﬁ}rﬁﬁz( B@2iE) theAngnal aqasotstwvﬂpw pa@w@p @nd feE@ a direct

et %\%v \f)%{,}:teﬁa ?r%ége ﬁéﬁé@%ﬁ@gg 6;1‘51@ %\%Eﬁé ﬁﬁﬁgtg 'dﬁﬂécte@ﬁ&télorly under

44Be 25419g15$ flaro 99 to Susb-eenjERctivaL ﬂaéqqclglcggg aggg h Post surgical

( dOBY ﬁt Mapenbhiee 8ichfan? Rddesdith 188&ulectomy and
e 150%&6‘1?%? of mjogermel e Bical (2000) . wher eas
Am@H@ﬁh@@CﬂﬂeﬁbppOS|te effect and pronoted bl ood

vessel destabilization and regression in the absence

of [Ol)b@] Récféﬁltlyahevfempé@r suriieeF teatnfmsi dorf ighnmbhmasinvolve surgically
( 1%%5111,5?%%@%“@@% ylg,’f%%léﬁ?eé eo% 8?4: % 1%8%625%@ 2171?218? é%c@ Qubsequently

sudiempetheacamel & Goorpdsexagiebwsahivmnr dpmga@ mtgHhe bv@tueial drainage
Cgﬁﬂfl@?}/ Ln%%%h %‘fgr‘t)lef%)f ’Yl?esﬁllét:l?zﬁnﬁt‘?sglﬁgﬁ'véd‘% QinAtngcB¥ER s canal to
vesse

vVesse regress

sproutin | g%
30 Supgenneavg ik pisiRed frldy elptﬁ%a d. Bilstien or 6ﬁpagnlé>w§ ¢ canal may

{/ec\éa@:@é at BRbctAGmRudiSatioAPh&x¥ern mldléﬁﬁin st&lﬂ@lt B@d tl\ib! fuxtacanalicular

, Inadult settings of angi ogeni
Whita6@ s 2gh g 38Y| §n¥1?ﬂft?c IUPRHS; patt %‘gegé@? J?}HqStone MA.,
Sebphingsnsibgy 281! 180 78€droas.s iroadditidol, dslhltlcm oﬁﬂhe c8ail erigyerlso limit
284:1994-98 (1999); Holash et al, Oncogene 18: 5356-62
(1999). Consistent with a context-dependent role,
Ang-2 binds to the sane endothelial -specif ¢
receptor, Tie-2, which is activated by Ang-1, but has
context dependent effects on its activation.
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115:175-83 (2002). Use of a 3-D spheroidal coculture
as an in vitro nodel of vessel namturation denonstrated

WO0 b@b/oaiinect contact between ECs and mesenchynpET/US2005/045675
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cel | sabrogat es responsi veness to VEG-, whereas the

presence of VEGF and Ang-2 induced sprouting. Korff et

althe EBSI®P o the ibact 4l 56 He2Bfidnded Butharé bydhcrdesadistracetiad pressure
t )r:aglltde}grg? %ghagl%stgt %{ule} W Illafr?leIl(je rg@f 811-5'8{%}21%10‘7 Fesistance (Ellingsen,
upB eguGanedViy., Angs:Zdtine Upétipiiedenc é961; 1\IIEOF"15t)oh et

al, Cancer Res. 61:2145-53 ( 2001) Wth an in vivo

Aﬁebgé]a‘{?%frlﬁ?sn%{pg%g}ﬁ%g% devk fau@éma %n@’éﬁj itd&ing Schlemm’s

pr onot es a

r aqap@{l haverbegs deschbedpt the @Wr g aﬁgqgg}ann,r %tr?éd]éll Uhg-45p: 165 disclose
the g Lmﬂlﬁﬁn(fé@i &1 Gbii fd@ﬁ@ér Of¥ ﬁfb@taﬁb@r & |8Uﬁleﬂ{m s canal during

endothellal cel es .S uting,of
o e | B 295%{{)5%%@5“ Cr, R ot o g levice for
99%i01did0an K pfRRA N meBy{ Schitmass canAhgr a?pf.mmmhﬁéﬁ expanded position.

%}8 E el {Jgf \y(é% E%%t 4a e%%lr\{beesges en{ %%a??%) Qggﬂcf %ﬁ&naintain the
USAt@ﬁyWﬂ&l&ﬁm(Q@@@) P&Lﬂnamanrh _\]JS (i40A,881 descrihegn implantable
t | denonstrated that

Lﬁ??#ltl.@[?ﬁi acruy‘gégg?@ggrt(getgl%m tiate vascul ar growth by

|o eni c sprouting. via the S|nultaneous expres ,
ofl0 iher ardhosJOD IBRFORBELAAFRISMAT BHIBEHEIS Shfemim's canal

Vaih’&@l:ﬁl&‘in 5 shu:ht tidtiTornt sy €8td pabfe Hetwém th2@8R)ior chamber and

T T b LML ek PSRl s s Gt

a iaarns poesuss4eodel i ng, putatively nediated by the

expression of VEG-F and Ang-2. Vaj koczy et al, J. din.

I n ) nock t . .
[l\j)gﬁ“}'e]SCﬁ&%J]ez%z §r%ﬁ£ 252\21@ as g%gaq)]lng %%O\Tl\l/%éllorlfl Pse?fectlve medical

phtetwcbmylpieén aglalosnygg egheaeh@vgwle BFi emaghinigy]; watbéfdmcreasmg

Ti &{)ley%ﬁwél%ﬁ@ b Bﬂls”ﬁl@' Ri&88 fparadpbédi%odd trabecular meshwork

sta

I zat1 on eve I ng vessel,, r
velgward anpseEey a1 1&17@?%@ g ogErut 5 G OHaPA s it trebecular

OfmSMrﬁebp@ﬂnng etht - istep@aietulae ! shacdelh ﬁi‘idréHMT(ngaqms edutflow, and
NGRS SYROPBET Y S Tg05]Pe PR BT Rondesghbgy &t g thatresides
Nawithia Sdhdkérmmrecans] oAH6 646 angl profhdesrtehsgorpfo the trabecular meshwork
An e ]
B g R AR 0 ORET YA 0 8 g rovies
( Heomahaens @@Slencﬁ@d lzwasarsmmu@qmm)tﬂozayzth@ut @tadalumstratlon of a

%'%HHQLM%(I{ dhR2%id9 490 (d 8@ion, slrféeQHé“irhﬁﬁht applies tension to

letin expression is Mar |

é§rabf0%r§8%ﬁhafm? g‘ﬁ?f&‘é(i ?m&aﬁﬁjé% tPttfylf‘r &g %Eg”tﬁﬂuft&}atmg myopic
b| 96k dnded&enstd visidn & girabillinidation @rodmedriyngholinergic drugs are
funcH# n of Angi opoietin-1, allow ng vessels to revert

remain in, a plastic state which may be nore

responsi ve to sproutlng si gnal s (Hanahan, 1997; Hol ash
et [08D8] Bivlegbe pridBar5IE6RrBRS §A9O8)WwayWH @orpgﬁseqrrtg stent the lumen of
19%@1@11%%@ o) 19fdoea§"ﬂc5tot@£’dhﬁ£ 'V\rhyzto qﬁ(%@%%sdq%@oﬁsnoutﬂow by applying

o) |ca angi ogenesi s have tunor t

t oncgh@wgvlag@qyﬂgpns%too@@ t@ﬂopwlg @ng iap ghe inner WXIEJ of the canal.
( Wh@ﬁfé@élﬁﬁh@er@ﬁon&iescrﬁ%b %ﬂﬁﬁe?Zﬁx@h’éhQﬁ sﬂlﬂﬁ&ﬂ)t}eatment of glaucoma

Funct onal st udi opQi et IS, 1Nnvo
oY el g i Bgunar S S bt i gr ol (BT fhechanical
ovehesptEe gl 1ﬁﬁarfabﬂng tiabedudasrekhivorioon gredwnhdr wall af thewseal, thereby

xenograft nod

6 1@&%@%111& ﬁ%@ec’& BB@O)W m&rﬁaum%% Ul ﬁoecgl ﬁaﬁ? ?ggsgrses oci at ed
Angi opoi etin-2 overexpression wi th tunor

hypervascul arity (Etoh, et al, Cancer Res. 61:2145-53
(2001); Tanaka et al, Cance? Res. 62:7124-29 (2002)).
[0008] In recent years Angi opoietin-1, Angiopoietin-2
and/or Tie-2 have been proposed as possible

anti - cancer therapeutlc targets For exanple

1 1NN A SIS A NS L 1S /A= A\ o LIS~ A A o I



hi ghly vascul ari zed tunors, including gliom, Osada et
al, Int. J. Oncol. 18:305-09 (2001); Koga et al,

wW@2206e661Res. 61: 6248-54 (2001), hepat ocel | ul ar PCT/US2005/045675
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carci noma, Tanaka et al, J. din. Invest. 103:341-45
(1999), gastric carcinoma, Etoh, et al, Cancer Res. '
@bg:hfﬁﬁm(vgﬁw is dietcel atadn, o;ﬂﬂhalmic iiOpet, . wHigh 3%6- 6 directly

(151%%% 7111‘5?6g€111§1§§5 S CﬁlB’(HB oﬂg%}arocel %u oflbgnol]lth R I?l?xlo\}%h ghe normal

ung cance
etraaéculcmangmemmqmthmj Tar 28 xE0ded peawd chmiswr dhe invention is

1re ?Ag]%l% ngtmeﬁ ?%ﬁkﬁ%gls]fo}%h‘lﬁl rgglgﬂi) an@'allo to tools for

ticancer Res.
(@ﬁ@oygthsunplatlkhmﬁlm@ﬁ Iy ingieave BGHRdE0 expr ess Ang 2
For exanple, Tanaka et al, J. din. Invest. 103:341-45

(1999) det ect ed Ang-2 Bﬁhﬁnéﬁoi%@mveﬁﬁoﬂ speci mens  of
human hepat ocel | ul ar car CI noma (HCC). Ellis" group

DR o s Boh S FBLRE BT YRR LR HR, Yk RehtEPEiaucoms

chmlpnsmg%lt elgm?gawdSelempmr tvittl destati drgr prokimaiilregpds poidenabie within

éﬁg%{ﬂl%’gn%%él o%’?h rTFNg%F ea\’si gféw%ﬁl% gf’tg Sﬂ%ggg Eu ng ?19 hF: ?glg wall of the

c aacdr tos ewbyemns;casf ﬂ[ugﬂg @pm@qab]é][ty of nthe ipnercyigleef the canal. The
19&13%?1@11&?%0& %Qaglg%e %h@@ apx AN ger?sldﬂﬁ’i@lé %hstmgulshable from
soci at e

aUXI L i

ar
e e oct < L it et XD 098 i The
S WLtver vraéélauJ ?,ﬁt@t&?eset}headandl %@Q@’{mdﬁﬁﬁfﬁg fee wbagm(vmzt}uough a
revi ewe a ot a 0 p ent,s
| GRYTENBEPCINSCERY Shict B Eail h&dég?qf 4P QIR o § fuachable 1o o
Itd:ﬂs«fbn11ﬁ§slpmemtl previdingsé tegsionmng fiadae sirocrkﬁewmls@dllylentt theyjensioning

hat I
‘QTDE“TI\/ yl’% n’? %v@ggel ?el%m t @%&téﬁe{n ?ggf&ﬁn\%musmg n
t wnothei smbo@mefﬂi, (tla?rﬂtewomrlg tegamenk m@}’th@a% Cr@ﬂpmﬂgﬂ@lent for securing

?@hj{}\% Gnt 1§%@nﬁ8neﬂn&sﬁﬁﬁf“ ﬂleeiﬁfpﬂ’éﬁt n@fy Wﬁrozrldéﬁsmﬂfﬁ@ﬂ expanded

expressi on was ]12[§ Mor eover

e)ém@scgp@nse@tpoqqhﬁhage\k%gl %teélpegcﬁpft ﬁpﬂ*ﬁm@ﬂmm%ﬁs tfle ¥ds of the

Prigglt art dARECtROSTRPesldnve Bive\ih Wed randaodtauet tall grams.
Cancer Res. 62:7124-29 (2002). However, they found no

[ ficant .correlatiaon etvvee S

Hg& 1l ovesSk HHJ&?{%‘[HP?}I 5 PO (ﬁ]edo‘?r%h]m?@éﬁ I‘Ele%ﬂnﬁgldstlfﬁqess to
62m¥;iﬂ4he?19n£1@1®ﬁ§)forcé|’tue®e inres wiatl sipenglpesmentiveithindhs-cangls
an indicator of poor prognosis patients with several

t ﬁ ‘zlozgf cang&bme f%@%gﬁg &hd rﬂ plattSth B9 cSRpARIa Kehcal ﬁlament or

t nouse noD ncop oul OS roup re ort

Areg-lgast $woelilamenig %ﬁe%dggqﬁ%ﬁran Bhg %?ééﬁ%‘%ﬂeg Ofcéf ]é’t a parallel
alyafey. Cell 3:41 1-23 (2002). They showed that the
devel opnental | y progranmed regression of the hyal oid

00 Rk oS e B udr L fyrbyl e fpine flament

oUavingamitdnéar oeotaidlcrasetsectmnalaaspaty. CGal e et aI Dev.
Cell 3:411-23 (2002). They also found that del etion of

Aﬂgﬂﬁléﬂ gts u lotnﬁo 1'3#%{“ %F’;{H‘&Hﬁn%ﬁ Lﬁ\@/gs gﬁiﬁg :n%eg Ggl%enﬁl@g regions of a

Defirst Geoiss-s@tianal- @@eggemzyterse@wétwlrsé IRIQI %Sﬂcond Cross-

g%re&@(gﬁe@ %@?@W@Eéﬁ th® lﬂrst%&ss@é@h@lﬁﬂ)'di?l@ﬁ@&ﬁ $s larger than the
efects e .et al
[ cotard pepsiestionm e ﬁ emé%%meatf e Bl gomprise

Tiwdds whenindatdl eegrechtebidmay ﬁselye@tarmemame tthetsedomd gegions.
in a viral expression vector, inhibited in vivo growth

ONRIHLA"S, TTBnG2EBHORT PO, TGO TR ToBHSE fanen loops

( 1998¥sted joranexialejenient QUPONNReiedaitaltlen@ON2ETdS 78 (1997) .
Vascul ar densities in the tunor tissues so treated
were greatly reduced. In ad8lition, soluble Tie2

bl ocked angi ogenesis in the rat corneal stinmulated by
tunor cell conditioned nedia. Lin et al, J. din

I nvest. 100: 2072- 78 (1997) FurthernDre I sner and his
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[0013] One enbodi nent of the invention, the targeted
bi nding agent is a fully human anti body that binds to

waén@oede@ansl prevents Ang-2 binding to Tie2. YetPe@nosines045675
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enbodi nent of the invention is a fully human
nonocl onal anti body that binds to Ang-2 and and Ang- 1,
anﬂ)OBﬂ@]O i nhThd irﬁplé‘ﬂi’cgniy beﬂpi‘deﬁdd Withla gHps phproyoad flow.of aqueous

1 Iggrt R}’lndtgf) rﬁ%/I %ﬂfg(fg C%’la% tﬁf&@ﬁiﬁtoﬁ’ﬂlea%%%? Eqpe 59 wall of

rratynecnamdr i Besomehmahogdinbas thanmplenaoiay cosgued oviliyze |angular bends

1%9%8'@3 u z{]ga’% 't(to\fl\ll\gﬁ)ttﬁé flﬂeliﬁaﬁlg%_ 5§H1c9@ul£1§ﬁ%)ﬁlé§” L Eel%? fi®fment or a

th@@é“@ﬁiﬁﬁﬁmhﬁwwn§ﬁill in the art can readily
acconpl i sh CDR determ nations. See for exanple, Kabat

et [08017]Sequ e’[‘l@@ﬁnéﬂﬁnt%@y @d)l’ﬁ{?@f a Al n@b@@b@phﬁble polymer and/or a
I t est, Fifth l.catio

mob RSN EoRsEs BT biologaly PeioFE1e i gt pirprombogeni
ofagelne arnymﬂttrohnal cagdfmr iagggnflantrhytohyu rmgentpenodibootad agent, anti-cell

3 et b s RNEER b 7260) and 5. 88,

(ATCC AcceSS|on Nurmber PTA-7259) which specifically
bi WO018 Ang- Bhe tyertiancissdsodliteateddp @ taek @r insseioppf an implant into

[ O@é‘%ﬁ&ml\ﬁ% cﬁl@PBﬁﬁ% e%@bb@gipﬁﬁlﬂg ahﬁn@ﬂhr@'&bin?ﬁgﬁﬁg taﬁ%‘longated element
binds to Ang-2 rlses gﬂélchajn am no acj d .

sewubn@étah a rP@‘”%lm@le Wﬁwpw@e iny psaydn gangh 5 et 9 provide a
S h@ﬂQohﬂﬁ Talbt & th inded wetirdfaidcaaabiodheeby sctdase Anidi }ia:mlyablhty of

is.a fuI nnno | onal, ant|
R N ARAT T e A N RN
c ok iebman finttaey ycombasena awnlnamuad: etnmet oe Heecahava fier adfaehment of
of h sh

th% ﬁn %-T)ﬁo@ Ztg%ﬁ' éﬂﬁlztﬁﬁenfc?l\gﬂh%€ Ie%%@!(i)ﬁ% Jf%%g 1&%&@& element may
s e@pmmsw hoteywlot,ian anratmaeoflmcreaq‘ﬁ diapmeiarrt a ip od iheeqangula.
the antibody is a fully human nonocl onal antibody. A

f U[O*Obfﬁ] enbodhdreit ndy 4166 cbrﬁfﬁ%&t h %ﬁ1da§c@816ﬁféhﬂ RedY¥cating the tool

t hat SS-CO or bi nd t he

(P AT R bOBRSETBAT: PN SUAHEROn C] R gppogiment, th
angu'ubmty ﬂaﬁ@{tlmaﬁg)eaa Héay yptihdicacam Mheatobd negdalencemprise an
having.one of i le. .1 .

"o o eyl IS 0 AERYRAGER AR Dol A0 v
Cmamhemhéscwhewtmg angior @IQI.LQlded\tlpurt her enbodi ment

of the invention is an anti body that binds to the sane
epjoodR§ On Aﬂgm%t}ﬁa @ hdkdaxd %F@Hcr@&‘iﬂ@@l’i’é %§tﬂ%v oRefuid through

I nvention, pr ef erab an_antib ¥ nprisin

chogtHemsm fganak gt s%aﬁé%@r ﬁém 8h él%lPomﬁe%@)]:@Plng‘ty is placed in

SegHRaaRSs shavwy hde oFald«itld d@lﬁﬁér}aldstr@llﬂten&dﬂ'@bﬁbd&mtlliEQmplant The
acid s;guence havi ng. o

n
TeBr S 30 P Oar o SRBU RO BT G TR e iah Foleesing
[ nmbwdmlhumﬂ mne@ingn&ie dirhl bodipeskitabtndpetid caplayt to apply
b' sqgﬁ&gnt 1 00%9{ etf e bn\M&l%r ﬁ]n%rt\t}gll aglt C}R? déaﬁgl to 1ncrease fluid
rse a ﬁg charn conpl enment a
r e]garmamh(}CDRln)ethQﬁ reslso rpmvn@dtf@r mmﬁmgathe @(MQQS Qutﬂow of fluid
Th&u@l@ iQadhes spfa%‘él dede @fer@y gogaaemﬁg $R tHeGhMdededivery instrument

heavy chain co ement ar i term ning reglon 2
(CBREhed Ff@slﬁm%@nrﬁgcwlgc iRl el digfah 8 pioxiezal P of the implant

C haitﬁmcmmbﬁre ratiﬁfstmg tikeingl 4Rt Rb Peoi&E beificibn( féB)Bb;)ung force on the

gg%gé%ﬁtogn}?et g n?qrarqs:ﬁ%% &lﬁ{dg}gqsr&qh@?z)tﬁg%e mnear wall of the canal,
c oarrdespairigh the otmar ofittendistal orgirevsisal endsndithinl saghtangltaimaintain the
conpl.en: ' n 3 (CDR3)

coPRuGER ks b gieahRE Al Mg EED 3 6070 he

i nvention further provides nethods for assaying the

| evel of Angiopoietin-2 (Ang-2) in a patient sanple,
conprising contacting an ant#i-Ang-2 anti body with a

bi ol ogi cal sanple froma patient, and detecting the

| evel of binding between said anti body and Ang-2 in

sald sanple In hor e speC|f|c enbodlnents t he

o NN Y T L



adm nistering to said animal a therapeutically
effective dose of a fully human nonocl onal anti body

wob@eesd10sai d anti body specifically binds to APQFRS2005/045675
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[0024] Further enbodi nents of the invention include
the use of an antibody of in the preparation of

medi canent for the treatnent of angi ogenesis-rel ated
di seases in an ani nal, mherein sai d nonocl ona

ant i body speC|f|caL$¥n ki nHNippoi etin-2 (Ang-2).
Tr eat abl e angi oge S can |nclude

neopl asti ¢ di seases, such as, ne]lanomn, small cel b
I dﬂ@md:hncer Figign-lsifal qro%?éle‘Fan@hﬁleE’a%@F antjrlpb%mon of the human

@H&ﬁ@altllng by 1o§itio\ﬁedf)s cERAG B el ahd iRt ebldvaADdtructures.
ga tric onach cancer, prostate cancer, br east

cancer ovar ance bIadd r.canc canc )
gllP8¥AZhst o 1g‘€ﬁ§ $ Pafecg(al??géﬁle cg%déggl{g%gaver Eéﬁ gepiemm’s
c apagraroyndnis Babue cancer, esophageal carci noma, head

and neck cancers, nesotheliona sar conas,

Zgé) I ocarg éﬁg%s SOmLds gpt‘?c\ﬁﬁll VWB?%QTI%B&%@MH‘[ placed within

IC mal gnanci es and epl dernoid carcl noma.
[cﬂmse]mma cenill ind praviding detsedl Renths, inpere Wakt (HgBesua meshwork)

nzg) &p&th&ﬁgln can be used for the preparation of a
icament for the effective treatnent of

t 2 d d
AHBDER L Fifiontei Siarb Ry SRReRFTDE Py bi Hgwep, mplant
ARGhpRIngtd Mordulifergr ﬁ)oss[ 8086). Enbddisiewt s "dfad- fm»a string" format.
er ei na
aﬂ:\lg b‘gjoﬁ%gglstaﬁg?eso?etdv r}ﬂn%dlﬂ ae%&%gg?&ergﬂ'tap%%%égf uncti on.

OmereMmmrmmSreHﬂetofMthmmnaM|4m-
ar{ooeaﬁ. es dfigs-apa ianfn§b Zhawt bbe dgmpediFsRiat Pol@igning filaments

arhgai € %Oﬁééﬂ h%?enfl r pffé‘ 3.t dIRAre Lb%hé‘s l@? oy @‘ddp‘s’ &onnected at
I ng Ing affinity for t he kltg
| GusETn AR FigspbshoR s giseries of %onSr?ow%ed’ SE 4 PO
ab|I|ty to inhibit Ang-2 induced angi ogenesis. [0027]

| noaozy) ef er rEgs estbadd Mershowanid bmbbesndhes of itdnembnimer é¢wvices in a

gt it eyt Gl ohor R B el e, gontomn

ardanblomytemdmt Fig. Gapshblve acfeviverminfiguitdgn 2 saint-teoth P@i’tem Fig. 6b

o s ¢ Whvig Uiy e i St os®y0 1T or 0
any range or_value therein. Affinity and/or aV|d|tg :
ndé@&%ﬂrrent SFligais He shewsud e@lawnkl lﬁ@%{tr yithnd/ gpcurement device

Bl ARHRE(H) a spisig @&t REFtotiAE @inBion[ OB AP iilsinginythe eye.
one enbodi nent descri bed herein |ncludes |solated

ant i |es r a s,.of t nt bodi i es

bi [qu(?fig Eg é %}Eie \%ﬁ? slhﬂwtahglo n{lﬂlgnt 1r11 e% and Cr?ntl acted

aqm'sntoagza&us hey:um;lenft dev1ee«anm1iresmgmkgru1gﬁiah¢nt 1n a plotectlve housing

oI| n umani zed, and/ or
en%ﬁswlngﬁ%d ﬁ’Jentl':lﬁréﬁt<[ﬁIrinltepf;et of the i nventi on

descrlbed herein al so provide cells for producing
t hi9882%nt i bodigets. 9] cbewy aaddunert énplsal e %fse@H@mem element

' sy 4 SrifpEd b&%)lﬂl'grf@rdttédht theady dndabf Bien@igmest together under
ot her, Amglop0|et|n famly nmenbers including, but not

| i/§P$198 to, Angiopoietin-1, Angiopoietin-3, and

Angi opoi etin-4. A further enbodinent herein is an

an[t()i()bslﬂy t haki 1g§ rkﬁﬁsl—&ccsﬂm\etdehvérg nnshlhnmﬁnltﬁgwttb faateRs o tie distal tip

f u n f :

A A st el {BIC ESER Sl o MDA SR onR vith &
t odlaﬂabltlm efitargdr idresetanig o hoisbeitn F% 18hghewsa dbh‘f?ﬁ?é insgrument with
and éft digh ﬁ Sa sﬁf}g's bRlor r&h&-ft 2hBABA ah tenMiddd &@ment of shaft.
appre Iate jat enb nents of the invention are not
limted to any partlcular formof an anti body or
nmet hod of generation or profiuction. For exanple, the
anti-Ang-2 anti body may be a full-1length anti body
{e.g., having an intact human Fc region) or an
antlbody fragnent {e g., a Fab, Fab or F(ab') ) . In

' . o - o .




activity of Ang-2 can prevent Ang-2 induced
angi ogenesi s and other desired effects. [0034] Another

werdoaséeht of the invention includes a net hodPof/US2005/045675
di agnosi ng di seases or conditions in which an anti body
prepared as described herein is utilized to detect the
| eFigl100fshéwgaelinery ipatunemt witinplabbed nttavhencairboidi aeAtcomponent
t he gatlﬁ?t sanple is blood or blood serum In further
en%% Tyet hods for the identification of risk
factors, d|a nosi s of disease, and staging of disease
|sH@ﬂéHented ighi bl andvidh wbew tahe mipdeh CPIPBENE @riches pheund loops
oV ! ed AR -sBriaf t FiBOd] £shows the side
[O%%%?9Ogéﬁﬂgmngﬁ%@g9%%%%5%?gpﬁgi|nvenf%onglngludes a

5 neWﬁdeﬁﬁﬂoaﬂaﬁﬁ%elng a condition associated with the
expression of Ang-2 in a cell by contacting the serum
or [0808H! | Wi Fig. an oty -afnigna@nés thediyyerdivd inhthieefafthest a helical

ﬁfctl ng the presence of Ang- 2. Preferred conditions
"angi ogenesi s-rel ated di seases includi ng, but

not limted to, neoplastic diseases, such as,
mel08A3He, sniBigl 13ehbws angmplaniceacordiagiosthalinvapéion thairig tubular in
Caﬂﬁg 'W1ﬁ’1| inPRal (BERALOARE M %nﬂ {Hevﬁﬁfac@ AEHRPB the inner wall of

| 1oblastoma, and carci nona of yr0|d, st omach,
10 pr Sehiema,'s gnakistthe Wﬁicﬁfmtﬁlf%”tgeﬁhe Olut?ﬁ gallut er us,
ki dney, colon, and pancreas, salivary gl and, and
CofoReht um F@Q%M a2 gRgh hﬂ’rﬂLﬁm&ldﬁ? Rt apflivd tension on a prolene

ntion inclu n,as for .detecting
Anéﬁdﬁa %mﬂﬂ“fsgﬁ%”@m%W58 #hE%%WHW§ nmenbers in
manmal i an tissues, cells, or body fluids to screen for
an[ioosinesi angateaﬂéds dlg:a’aseg fluitheukiow el fudesorapf tension on a
an b t 0 n f
é‘r'ogegltg?/fr%fa t fngg%%t gtn/ﬂ'ﬂr%e gfeg%]ﬂttl ggrgéaqala gﬁ‘&@ﬂ%s 8 described
15 An@ﬁ@ﬁhﬁ&%%ﬁ%@gqﬂ¢5 present. Preferably the antibody is
a nDnocIonaI anti body hi one enbodi ment, the antibody
bg)nds Al‘h@u?e 16 1|s343©ble@1ap|hns1ﬁﬁﬁlhﬁﬁhgQﬁiﬂﬂ@i\lvnihntentslbﬁmg tests
élbo y 3% inlabeled primary antibody and the kit
$SHAPCd IRE3HRL 4 neans fordetecting the primary
antlbody. In one enbodi ment, the neans includes a
| abel ed second anDiebwiptionhdithe Ensrodimenisrmunogl obul i n.
Preferably the antibody is [abeled with a marker

sejgppspd frogpd gﬁleg{l& Q/ﬁﬂ% St dghh d;@l 1ca1nf1 154 1%5[?3 a flexible,

an enzyne, a ra onuc e an ara e materi al

20 [ oelgTgatefeelemant Fith @ﬁf@lo@iﬂﬁtqﬁt fiopt F@d}@ﬁerﬁeg fesirangeap) and proximal

t r&éﬁﬂeﬁgtodﬂhé qa&%en 'Insffﬁ‘l'ﬂ@ht‘) 'teﬁﬂ§ta31%lsé}6ésa§e@ﬂoﬂ/éﬂtl tdimbMeons less than
patien ni steri.n

ssi on by adm
hE e BHBni Be BsHRd e e SRl i gesliched o provide
anidfﬂ@éﬁt teﬂ'ditﬁl ﬁiﬁ&d toAﬁ@m?er&ﬁiﬂagb_ﬁH&}tcmﬁgmbﬂl\mﬂlﬂbn itlsd imnexdwall of the
or. ca ni stere I.Nn 0] I N
e hdioiner B BBy SErSiet N IR RG] Fies. 1 and 2,
25 r aSIcnhi«tmme tdnat apys aFwmop eskaprdl Sianaclnoribe Iemnadjacent to the trabecular
fngﬁﬁogﬁalA Lol GO0 s 'ﬂogﬁe H{eearﬁérld%rbﬂaﬁb%kd%%ﬂ' tf€ trabecular

gl ogenest s _can adm ni st ered
c ommlhmrk oh i IBRGTaval afSeHewm s 6anahpnpitato hrpanabe From the canal,

Pr @k iaf @0k h@foflis' @Edddinto tRBedtBE é}ﬁﬂn@l@ Encb@veﬂﬁfaﬂ? i) Qllqhébus veins

VIVO nd the patie refer atle
ROPER PiaS SWaeh rEHiET G PRbh T ENOB s A0 of approimaely S

30 t r el MmN andfypéad bogie ress-sedtvhal didledsmﬂﬁsiéﬁ)(] métrordd BygS0 microns.
bué%r%gc%,bac'cg]ﬁ;tg%c&x ﬁgzﬁnﬁ%é C%gbgrﬁcgnﬁq%ﬁ cﬁgs@ct?cfh ?f a scleral flap,
camcperforgied omahe hepalaodmtbmb/md(dqep eclerastonzy AegEal procedul es, or
9! 08I B0 TRdia PRI R C@ﬁ@‘%rglfcalt ab%eéshﬁé raRhidved tRMEMant is placed
prostate, breast, ovary, a l'ung, uterus,
ki dney, col on, and pancr eas, sallvary gl and, and
col orectum [0038] I n anot her enbodi nent, the
i nvention provides an article of manufacture including
a container. The container includes a conposition
conta|n|ng an antl-Ang 2 antlbody, and a package
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angi ogenesi s- dependent di seases i ncl ude:
at heroscl erosi s, haemangi oma, haenmangi oendot hel i ong,

war@eobilbs oma, vascul ar mal fornmati ons (e.g. HeP€DUBZNY045675
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Henorrhagi ¢ Tel eangi ectasia (HHT), or Osier-Wber
syndrone), warts, pyogenic granul omas, excessive hair

griQt Son1KARES bsnal saﬁﬂ QQ ided Ca%n ﬁieoctﬂﬁunfaﬂeh@d’ gﬁ Schlemm’s canal.
Oedemi psor asi S UnCI'E ut.eri ne

7 oh e bR P Pis- ST PR BRSPS, & vioedlestic in order 0

eﬂﬁanﬁﬁdﬁ@pk&mnEQ&ﬁMkﬂhqﬂmﬁd|stress ascites,
peritoneal sclerosis in dialysis patients, adheS|on

i ﬁ@ﬁ%@ on Zf?e#lﬁmntgltg ln“q£ bdomm, {éaéml%ﬂ'h%{%he fl’l@f%ﬂ; LAY of the implant 11

oid novi pannus
groay thendet mpﬂwltte théy emphall presl jues] sy ﬁoﬁﬂhéfnﬁ}a@ @?a,vmer to apply
angd,didH 86 SloH k€3 R 1&%3181‘[ ﬂﬁpﬁfn‘et)y %np:ﬁﬂ@l#ﬁﬂlé]lllﬁmward force

gl omerul o rit ast hma, nas

r e’é-’eﬁ@éhﬁtlﬂliﬁﬁ W%hPﬁéﬂﬁ?‘?“h?ﬁ@?‘atl @LJ&% nol?,/ E}Eqn'c}aﬁga{%ge gpund by any

pr E@JuWr'thébry,dﬂnadﬂﬂttioﬁ tb ehdreaypat Weo@@tﬂewahmﬂlgl‘mlﬁminam wall of
i on. eukongl aci.a neova

% g%{ é}/ the ar}pélg@ | tEnsion, he F?.dlﬁ?ls/u ﬁgrdgflo%% B3P also act to limit
t hdistensibrt oS thet 1If|;71browail eMistegameof theanger wall can decrease the aqueous

OO RPLRL R ol gL B mggealvgﬁh% ESEROTEN A THE

gure 1 'S a stern ot showi ng
that Ang-2 mAbs inhibit Ang - i nduced phosphoryl ati on
of [09939} ect dpi erd pybedipeets deq) implapjEromEses & fllmanydhesys placed

Fi \gﬁ'l?xﬁ a%d'e%n?el#/ 'a% gﬁ@@l'?m@ﬁfefréi‘l@e @OSehle@sPoRagal. The proxunal and
rel ationshi

9(% nmonocl onal. ant.i bodi e / | force on
¢ SR gds i ﬁééfm%@l@z T6ch INGERIGT 17 &P bﬁaélﬁ%ﬁ%ﬂﬁ? lgica
[ 0B4 @neFinaurst tBe t&ad Ilherfﬁameﬂphags b@mpmg dlashiic koir tnioosel a3fic material

bot h An to d _An
oi P g tgneioghof PR SR paBEinGic, AP O PR Kepsiquigg may e
3 a]ceorapbsheznb@/aislémf ah D4 uﬁpkgut thatthdssthe a@mﬁemfkﬂpp}ymg tension

phOS Oﬁ[%ry ({’U%tr EP%tnélo ereﬁ%gé OAﬁ%q 8%%“ he i 1ant before joining

bythp(mdsg I@ls @art[qm&ﬁrkembpéymejﬁ @ﬁgmgtaipg gs § mﬁ%@aoal force and
Ti t%n%orp hosRh Qe ald10Bf kise eRee ra‘ﬁ@dthb NrdoBéFarS ¥ekeNdrk The does not

ant| body concent rations are sho n.n ]
5 gapiagt Py ARPLY Migsh F?g\%ma 1P 4B BIOET Wﬁﬂ%M %e%gas%o. ﬁ%eg ladpent may
stihdned aheld aphosphesn @at diametef of iae-12rgoras Eahyga®2Happroximately 200

o eie: B Heiba R oA pAOC ALy Aekd during
i nisiptattasont Hdamesp of seuich] R0e8 |diEegens, Bpite ﬁosmmmm ]ncdlameter
di ﬁggﬁgg‘ﬁﬁlaﬁiﬁﬁ Hrhgéffrﬂrﬂnejrﬁtrﬁélj%rgggy Rbt YEBMARIor #t@RAl or external

note am no acid
se@memieiol(tmregméwf fauesns hrgar-| Af Erﬁéaf’éfim apay ha("?c?ok‘)‘}lfom or non-

J B fofmr cr&s%%’é@ﬁon {038 cehhewb® of déﬂuécﬂisaﬁ $he d’lﬁ‘lalﬂ NTROfilament may
acli d sequence ﬁ?use/Hunan C %nerlc nol ecu % 1? Q%t ¢

PN 59) T A BT ALIBRI MG SR ip| T Merfacing
fr @@ﬁ@ﬂtMnﬁﬂa@} ﬁﬂﬂe adaeuotn teddsirae th m[rﬁﬂle:]ﬁbl%owtnssus formation at the

I Dln}@nr%%ssu% uen n‘%ac{olﬁes’q%%l%g)ouvan 4 ol u%otknsﬁ%or The
( Sip14rD NG, aldg cpnnptlm (FIE orTmeref filkinentspuiappesl ‘r@gethnlgmzarranged ina
chl%gihéﬁgg%ecules and point nutations are noted in

Figure 9 is an amino acid sequence

conpari son of nouse Ang-1 (SEQ ID NGO 5), human An
(3[:9@04([}; NO I anpdismalen grsbodiseenty [§hmmpjr§nt éﬂﬁpﬁﬁaﬁ filament

}spr ns30f. a filke cedscQuhiRadl gewnsioh hﬁ}teﬁﬂpe&)ﬂa\gﬁh second
RO iy T T

li Hleneelaem indargéh ehamothe cseconde bess-sdvtinndl hdimeosiser vElds non-uniform
cysteine residues (inmage taken from Mai sonpierre et

al ., 1997, Science 277:55). [0053] Figure 10 is a line

graph denonstrati ng nouse cfoss-reactivity in a
dose-response rel ati onshi p. Mnocl onal anti body cl ones
5.2.1, 5.28.1, 3.19.3, and 3.31.2 are shown. [0054]

Flgure 11 |s a I|ne graph shomnng |nh|b|t|on of both



solid black circles represent the post inplantation
tunor vol unme neasurenents of mce injected wth an
WO s@byppaoront rol antibody PKI 6.3.1 . [0058] FPQU/US2008/845675
is a line graph show ng prevention of tunor growth in
t he human col on adenocarci noma LoVo xenograft nodel
c}(ﬁs 59&% §ic¥1eas QSRR el fbdly @b&%dtafeﬁﬁbﬁlirgﬂrtdﬁoﬁ sBgtion, results

or isotype. control gat ed
axm on Hﬁaiaéhtf?égmblmg %ﬁ?ﬁ%@ﬁ’fo‘?eag%\%c)ﬁ@g?"% Fr%?le%t& T“"f‘( as shown in
| MR and atibelinddits bheigy 4axan$1 Fiedidbat BHee béuds meaamedsuorolarger cross-

\S/%%%%féwploar E%M(‘laﬁ n&ﬁl pglrS)% Atllg %aznceta&n%t'feﬂﬁlhg ﬁlﬁ%maﬂer filament
5 huﬁ@rmmmi ﬂmnaecm/nkyaaa}ccmmas@m&&r xeetp-aflihe oaed or areas of larger
[ 0022 SGC'[IO%U rn\%(yl% 1111?(%1%111_%98 %E%P ghoyd @Hlaﬁéle\'fﬁﬁ‘rh&ﬁnregwns or

of T ITBY gr aft nodel ?
algridatedi Saxhehat Hes heafsefreothrersyd qysshe @m&}lercéi gment through a

'I']Iﬂhlﬂfé'i 'tﬂ@"beaﬁgd ’ﬁh@ebeﬂd %ﬁhﬁw‘lé"ﬁicﬁﬁhﬁﬁnﬁ Hﬁnéiﬁﬁﬁhstmldfﬂbe sized to
vol unme+ 5Bis. al

SHIAPRGeFETeRL P o GRS o RkR TPAIEHEY B Ghghnel to minimize

10 XeRQAhmti] iradedn Withdintdtfaeingstisgees duting atdnfent. m ce
treated with 10ng/kg of mAb clone 3.3.2 or 3.19.3 or

grlhg‘#ﬁgg?’g €9 l{egg\ltgﬂlta b 1%%0?15%%5 e %1% Ilalrl%? rl]qga}f)g&nprlse one or
t umSelfsncnnmg\/BAmWs zgmlhywﬂngnecb éfé1|e|tﬁ@1qﬂu@&elpm§gttsé@aw\m filaments,
ﬂﬁ{hﬁ% \ylﬁ) aQ[rc&lg{'E{ %oid-cifs3edRal Bﬁgéﬂstﬂie Ere@iéhts may

and nmanua

rid countin
srhmmnnmouogebe 1d§u€ oo} | @ﬁ%‘gg{%ﬁ% §°‘6tag”fﬁji‘é’n to form
15 | NVehlk YT slesanihed 1bspLis aﬁtﬁ&}ﬂidetogélhémﬂwhﬂm@zl at the top and the

ant | bodi e that bi nd t n _sonme . enbo
t ROUQREY ?fb %(gasbprﬁ%tu}goa Pﬁ%ﬁﬁgtéﬂ?g Ftry( %'a]t‘&en} hg f;%ﬁ%% o) Flg 5b, the
ofeléiﬁ&ta 160nh¥ e raeseeuat off ,filZinet. loGh eonnented dil oregn t1s amfal backbone

rﬁ%}\ﬁe@;' Rgﬁ fegwlgp‘yo p g . ‘%ﬁéfﬂpﬁaﬂg n?aly comprise a series of
t henﬂmmﬂgscﬁl Iayljauséftqleaclsl@@ltﬁrmtqllgmﬁgogamirtg@d? the manner of a

20 prf?eﬁt%ﬁ?ci L& §}inl?ﬁc%e£[§E AYerhONEy q)%%bﬁeﬁ?c'e %ohﬁ%ﬁé&ﬁ? '%ﬁa't nay be serially

roper strongq |n|n

Amja@d Wlhbametm anay M@clwaw} Ipe BAKRg appfﬁf i{g ahe long axis of the
V| 5 3@@1’{"[6%}‘{ ltyoa)dw[méﬂ%ﬁdn ONG-t3-thé ehiee thaingfl tﬁ@eaﬁﬁl s I addition, the

o TR o0l S LS LD B of i
dO@%alrh@tteﬁmdStd bl nehgridal fhiceareotdearthe mbediand outer tiad, i.e. the short

25 ﬁg%%ﬁggﬁd%% ds t% tg? ﬁa%eiri‘g?%é?t%%%ﬁgéqar&er%&u&%ioﬁééferwé wdallls of the
bi ¢adsl, .. %eﬂ@gﬂmtgsszseah@mbngmlof thydamab ot § §ppEmtipn ,thﬁe,p@" In this

of Qb tﬁ@gceﬂmgrpg%%%e[uﬁs frﬁyTBeeges[lﬁfQ@?t]) fTRay 'ﬁ%ih&e @l.f)proprlate

the i nvention sol at ed blndln%_fra%ng d
oftemwmng\rfgr@ nthebipasred/allppiether giiel, buthie HindrRyde @ secondary

fr agaRaLS f&&@to@k%pary@%é wam §hb Yakll 6B dtd thArgna.
antlbodles Exenpl ary fragnents i nclude Fv, Fab' or

kpow anptib fra asy desc
30 H)@Bﬁﬂeal I ﬁ’el herEnag@g‘?aﬁ% %gng%(#lmF t thgvgn %agﬁd[g%}ﬂ comprise a
i nighsiceing efllhmenthaith expags® puoiiope Iﬂuwmf mﬂts@ltﬁowré@,r from the inner
agal Stf rﬁq“;%nan sEé%%Qp oCth Oéolfe% olrst:hlaﬂﬁ: (E]EE}/ BlicH QMBS of the canal.

Ccrea t e nese
hansﬁesmgma&lg Qx;m@)ﬁle@lentsls pyaifleghing @mﬁ@q@tl@@ With pplgiple angular

eXEIRk QS% @seﬁﬁ% NSR- fb%kﬂ ﬁotﬁll@t Réﬁe@fi‘ﬁ?&lﬁf&tdﬂmlp@ﬁﬂes 18b may

agai nst or mat |

{1 ona u
35 of beprovidenlis sk %Fl@oéhdR?ﬁ%%f@rFéénl%ﬁgi E@?lafr 365132 may also
( 20089ed Curtesiftip1 440 BB ngdy augb B aibata'm@lsmy ad 5xerﬂ§16ﬁdtﬁz Fig. 13 with

\r’\gfngqr}g %’}2; ngpf[egb%équcﬁf% ?l%l Pagﬁﬁjg%r nt | rtgg rfrﬁ%( wall of the canal to

i nvention include nethods of u3|ng t hese antlbodles
for treating diseases. Anti8Ang-2 anti bodies are
useful for preventing Ang-2 nediated Tie2 signa
transduction, thereby inhibiting angi ogenesis. The
nechanlsn1of actlon of thls |nh|b|t|on may |nclude

Y - o o o,



ant agoni st does not bind to the ATP-binding site of
Ti e-2.[0066] According to another aspect of the

WO pveftdion there is provided an antagoni st of PEOEUS2005/045675

10

15

20

30

35

bi ol ogi cal activity of Angiopoietin-1 and

Angi opoi etin-2 wherein the antagoni st binds to

Angye opdacetinterfheiag theAngéropall. eThese 2mbpdigiten}s Booaudalhgodteyard flow
an %ﬁsg%o%tst?lggﬁx}egtv Llhcglt%é%&t%% {Nglg totfl?ﬁé’ (,eanafwmlg \éblglﬁglgqgnsmn to the
Anl@n@tp&ialéti n-1 and Angi opoietin-2 vvher ein the

ant agoni st is not a conpound. [0068] In one enbodi ment

@0643{ Is p][ OX%@I%% pBAt ?mg@&eﬁecﬁt%hfavé Bﬁffhﬂtléﬂt agk&ahical stlffness to
1 VI 0] op0|e I n I OpOl e ere

¢ HEAFgieBen &P e FIsR (b0t Sl Rat e Bl ki ol ey also have
Angjfﬁ@emteddnﬁplﬁn@mﬁoa@mm sdma@giovshent of She mpr ivaB @ Bclilbinm’s canal

ordi Bt i b digB S e HE RERANGISHrb B g T seetions o
anp)ragldnl ghie aemeviingtiamdity hes Angingboi igiplmt2 placedgdemigtthe entire
%Jé%\}ﬁf rehSe %?mr%o%ﬁgl Wi i &aHR)ﬁee h&es %@e dﬁﬁél@t‘éw faversing the

n one e nent i S provi
amlgpglmfpr@ptla)lf lengih afitbe @gnzglatp aé]@[wi gqrtnyct@ﬁn of the proximal end of the
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ant agoni st may bi nd {%} g le-2 recep
i .9ne[f@@@0ﬂnn%9refpmde@f ‘he halaey B P GREpi %‘F.%S% fea py within the
[ 0@iAd] anld Breoth@Cexpinded Angithp @il iand Tixe@nw ltiex1isE at ¥gme distance

or i B T R G <P BB Botap FRRG Behwcd o ends to
t miomdbahﬁmilestedahwtatcbfdrc@bngh@ aitnea@\talllvtl)ﬁ theafanal. In this fashion, a

Itlggfg% g él ﬁla% bgﬂg?‘ﬁﬁ' %%9%5 ?IZBX élﬂo? %ﬁuatlog where previous

t hfé/ieébyge@y boerendoipd R mediiat @J%hi canvd 1%9@591@& ©rg Adly Clrcumferentlal
negiAgrd Tie-2 signal transduction, thereby inhibiting

angi ogenesi s. The mschani sm of acti on of thi S

[{Bgﬁlon |nc i) 00761 bi ndi n t he d

204t st |‘§‘?Yn TLOMLY neTRRT né‘ $pfarement device to

bl faclilitege (aftae‘lmgﬂnomlt}&i oﬂheﬂ ehd of tle mgdeptarto tldsees2, The securement

ancgelv?cre 1%12'1@% béh gtga aénd dt | a1 go?ft Q‘%la%?&a&%g#% s%f?arate component that

Ar@lowcfpetheraﬂzcmnt tasd t@@l@pmgrof b@theenzls of e/ ignplariti Yhe securement
%Z/ﬁle 1@1@5 e 1ge the i%ﬁ %?{Qﬁﬁ &f thAnigl'aHl@ﬁﬂe e%ﬂf'fg ™ nt matemal or a

/or An I etin- ereln lowerin (Y

cdﬂ@@htsf a m@ righs. Affgi s pops; iarfmel gy @ﬁym&abrwf@t @rhﬂ@ proximal

aVéHd' AR 8mip®int Blaﬂ@nﬂﬁb Fa@1hTalt@t32n 6108 8lst@ en@BY the filament in a loop.
i nati on of these, ficien qﬁlo ant a on| zeft htﬁ distal ¢
eoiﬁcl-}ﬂneé‘&fl?‘@?et Wkﬁf“’%ﬁ&?%ﬁ%?@% Pept ’é]ﬁ anism for the distal end o
Artge ipplagt $1t¢h2he[t Glﬁb&ﬂl]stal/‘éﬁmmay baidghithgattach& tdoihe Betubyment device
t heoneld; ol GANeLAsLAlLons. AEghant sms by which
ant: agonism-o he g| ca Fi vi ty of
i opoi etin-1 and Ang| opoi etin-2 can be achieved
i r{gﬂ%ﬁi but Alieraatiiely,|dsshowd in §ig. i9nhickimp suchofs dirimaping element
°f19AW&thE)%a%1 b& alseﬁ&%e%&hﬁ&%h?tok nna%/ b0 FRalRCAPHRE end of the

Tie-2, |nh|b|t|ono (%lo poi etin-1"and Angi opoi eti n-2

i i mpeboused doarquirgihe oiher go¢ ebide MBI LACEAIGY tissie.

Angi opoi etin-1 and Angi opoi etin-2, therein reducing

t r{eoe:f(f]ect | v'Ehe:mmentehaﬁméb mfaym@pﬁma edrﬂsnmmmeinent such as an

%@,595 erﬁa X tsgl[u %{1‘1131%? atnﬁgﬁ%l 5P 088F18§ ‘; il %vhlc]h allows the
Artgmsaxp;muoat fhe- Ilnpiamd tand egpistedi durihgwhisgieah ptaq:ement or in a second
R proteddift 4 tafiGET ¢he bRO ot Sfor el
r%tu@&%o n‘?g eomﬂeze o ﬁ&g%(%fi 11e F I@%ﬂfn%ﬁﬁrﬁé(}; oWSfor elastic
Ar@%gﬁa Pétth%mf‘tplémdﬁ@%thﬁiﬁ gq%@am@fiatﬁ t@sm%rrmﬁpfl&ndrraerpw minimize
vivo. Preferably the antibody is a polyclonal or
nmonocl onal anti body. More pfeferably the antibody is a
nonocl onal anti body and nore preferably the anti body
is a fully human nonocl onal anti body. Mst preferably
the anti body |s the fuI I 'y hurran rmnocl onal anti body



Angi opoi etin-2 and inhibits Angiopoietin-2 induced
Ti e-2 phosphorylation. In one enbodi nent, the anti body

wh2wd®6Ang)i opoi etin-2 with a Kd of | ess than 1PCT/US2005/045675

10

15 h

20

25

30

35

nanonol ar (nM. Mre preferably, the antibody binds
with a Kd | ess than 500 piconolar (pM. Mre
prebesmabt the utnbﬁnatiésmb Gagriacendsl resitltanamédhdrgss irtitaton10lhe spring

\F,)V:I%l%y eKaornggg{i:edtﬁ ﬁe% er%glg%abl éfot?cg;)e a&ﬁ%qu%ﬂ %dfl to prevent

pretteictibh pf spring raoitucnrbbydymrfﬂstmgmasm as Kebfas fegwtachéhe tRgues from

Ml)ei AE%%PE%E(?fgr es%"f]imkg/lyel r%%g aﬂlliéng’;gﬁ%g d r%gdﬁscw'bg hhr&vied with a
t hisperg & me@w%@ T&nﬁ91bﬂ3|13<§é¢rﬁntﬂi*?atm}b‘%td §edsag peindiggkar of spring

C h@dt&lsﬁﬁﬂé&ﬁigﬁféﬁ d'heﬁl\é)bu@é}%h HreOfveadtst RO dyrlﬁsspﬂﬁg Chlidyb@@ visualized
her ei. ngbove., Prefﬁuabl t he gbrLWS eEro uc

| i BRYTNASIPIRen bRt e S0TE Ha oA Tt functioning
nDdiﬁIhb oaplanantyphedly, a Mmi@ or @hereddstiy téseniybmaddatshould provide

e T

5 88.3. Alternatively the hybridoma produces an
ant00B4ty whi bhetiends the implent iplaggst ippwhipmmesi ¢agpedy use of a

gsﬂéﬁﬂ)lleﬁen{f' 'fhsﬁgﬂf%‘ﬁ Qc%he@f&tth@f?ﬂﬂaﬁ ]I%Iwgma bg’lae’)eoﬁ{phshed by
fci%lt%nngeg g st 1H168 g?)‘f%ilt Wgﬂ% I%|£ | ?elﬁe{sﬁlﬁ tgggmﬂant and

nnlecu e en
heenyiecthay the distal med puokirhadydast tdeanpllabteld dpplyesuffeddent éensioning
Preferably t here |s provided a nu c aci d .nolecul e .
en@&ﬁ Hythe frner pghet ShePAlgp 1Rdieas, @a@ TRsPHLiBY Igﬁmmhamcal
ot r@BhYart QA& kS
B B R e fghonsioning
c hiairee cm thb Immeh wallpf theaianalpfhen nentfegtihy thelamdm ofiiha mpbnamay not

a tibo 3 19. 3. [0087] In,o odj me th )

Sk g0ty Dy, gbp 8BS NG GBE G rE‘@‘rb? P30 he tissue,
nuﬁlﬂ? ﬂﬁ: ARlirchy R BeHLRd 86 (IR sQEURS adiBstHaSGE 'uﬁﬁl@nt to have the
her el nabove, "wherein the vector encodes a Ilg t chain

angbper tan&h@avlg.u tlol avhamnexf tharﬁwanndsmfdlye m@pld@fnen tot be secured to
her ej ove 0088] I n one _enbo

© b SRR B o BR R b dedet e PR ity PGP TR Or e
desghl bed hereinabove. Al ternatively the host cell may
conprise nore than one vector. [0089] In addition, one
enbodi ment of the invention is a nmethod of producing
an[Oe(MS]body ’Dlye Gplauit Ils’l@rdfaﬁblyCﬁlabal undehleanindi daneinbdy use of a

nuc aci ecu s exnressed

oroaee FEeg Pl i i ) SpEEBOERI T s deseribed by

anE(EB/deﬁm/im(mogncbnpomml éytreﬁhrmmheosﬁnt hEhd mygenti isrprogressively

t ha%fvﬁnée%i eﬁ& Ve A6 ?n mtngﬂ?‘t Ofne R 1490 10@1@3} I{H? gé(hveﬁy instrument,
ans ect 18ast" one ost

| e%@h aén@ cmuwllaequtla@ally nothepiifTeotepRIGHITAY €Haionrf lbléd%ﬂnal The

asinffaf thiese 515%[1?édnt%bcﬁ¥ %eh'@éf? Legshidt hite rélé%la& EenPEleAnstrument

nmol ecul_ e |n S host cel an ol ati sa
anticsdyyeed [ledga] eﬂe%ml%@l %é ngﬁé%ﬁtl opafiep draversing the

I niptrferRntdEtRe tghapr ovi ded a nmet hod of ant agoni si ng
t he bi ol ogi cal act|V|ty of Angi opoietin-1 and

An[%g@g&glr IetblegAﬁ% \heg%zt\lllggdﬁl%r?y 1n?t%§ré'etﬂgm%}l b%n]glgge%n IrSthe desired
sqbqscitqnngltlam t]ampamll and theedplefit seewad m@pne £ of the instrument, such

[11%] &;g%ﬂﬁ%@ %Q@Paq‘»aidsmt as:pg c%jﬂ‘dﬂhﬁ %th@&v&a@ of the flexible
sal ani na of

er apeut ective se
anfalgEReEt AF shaven i B}gégul%ﬂ atelivery ylsavment 252, 23D and 25¢ may

Anigive @etatds o 311cfiélﬁboﬁﬂﬁh@ pei Rilldabe 3f E&Q&Zﬂlmﬁc&msobea@ efn@nt device.

t her aspect t he |nven ion there is
e o= 5F SO &1 D PSP R T PSP Is 27, 28 at the
Angi opoi etin-1 and Angi opoi etin-2 conprising
adm ni stering an anti body a® descri bed herei nabove.
The nethod may include selecting an animal in need of
treatnment for di sease-rel ated angi ogenesi s, and
adn1n|ster|ng to sald anlnal a therapeutlcally



ant agoni st of the biological activity of
Angi opoi etin-1 and Angi opoi etin-2. The nethod may

WO p@bcdosel ecti ng an ani mal in need of treat nROT/UBING/045675
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cancer, and administering to said animl a
therapeutically effective dose of an antagoni st which

andig@prhs es fh&iﬁtalﬂé th@@hﬁ@h od CdrieVértdy oﬁfthe!\rngpkap’ouend:matlvely, such
Nt agoni st .ca

o GrerLGRRC iR g Bt niicha aq PROBERBIHAL Ot Fot Hhe end of
adie tihonalenatt inbertliaeg atachchpertivhef dpetplentdrlhg dstivery instrument

r al% ath'a\%] acttf\]/@ rrgg%lan{cgpggllnafﬁcsgglﬁ di '3911&0293{}19{ Q@cronﬂﬁ&ﬁ@és an eyelet

t here cancer iIn
natﬁ’na$0 é@mﬁmhs ithey imagkenhiosd/er |t¢1gelaa&eh61€abféﬂ9h¢€bampiﬁnt once placed

ef %ﬁ)?%ﬂri’a?elﬁ‘ Pyt ?@arﬁ[‘t TE’@&’éhv‘éw ﬁ@trﬁ‘tﬁ%ﬁgﬁﬂ #68 cbifin features

Arﬁjicb[% A EE] 1Yaf§jt2| grl‘ré%toﬁaé{owo SRS fﬁ’(f[] 1lafgs g]glpdetetﬁcﬁbemaxﬁ s canal prior

anjo &l dofcuieed \@If[htplaaéml@iﬂtoff the igmiaer , Oacdin the desired location,

adm ni st e to s d ni_mal thera tical

crediyal ratetsopt B antietp iy TR AT Gh AL yivd to release the
bi impigitdathegpcdperipbyitioh. Angi opoi etin-1 and

Angi opoi etin-2. The antibody can be admi nistered

al @B 01°"  CafPeAdm N n%ﬁﬁlﬁglﬁoﬁégr Sl haat boﬂe%1%hgtlxdew11e or a

naI anti bo or ¢ tic dr@&
raﬂl@%\blﬁoﬁlqu@?@ﬂh%l? d%m ] fonct8r changUieBonrdt B eraglp%&@nal The

of ctletlﬂ/%ry ﬁl\éﬁﬂhblgﬂwilgﬁﬁﬁcélﬁl B’dlf %Hrl?@@dtﬁh%ﬂgsﬁ d@fmeé@®r in the range of
ant a e I cal, acll VI
AU oY Bt L e e o dhe s (B SRRtz dnsprament may

Of hea/eme dusadehital end tlh e hraeatrmenhpprbxidisse dse raddlsabdurvature of

enesi s e
t h Cq T 520H EWéC illyl 5sﬁ%(p‘;}rjow ded @ﬁtﬁﬂgé@% fagér)]o (ga&?é)‘jé)seqa guidance
Wlememntoagfjmt zmeptth ed\mngd:mgltmﬁ thgcdistal tpprtih such as descr1bed in

Anlgt? 93{7@7} Fﬂ‘g h@aﬁlgb eélérﬂel% T‘ﬂ%ﬁ/ d Segxr@nﬁfaﬂahgé' ®r a light

canent e treat nen se-rel at
antgwgémw devigQeyd] a$ i Bb fﬁr@%‘t’érl?eé‘do%r%dhﬁ’ fistal tiet the delivery

prﬁ&?ﬂheﬂtmﬂ@tn&um thé5 sBdbbit @thﬂﬂh{ﬁy shd tedke tHeOdilst_lleS €ipl through the

ant agoni z oi et n- i gpoi etin-2, in

paty %Rp‘i?ﬂ Sy u‘?lthxﬁh FhéT*Ft jvisu Hé’ﬁtnoﬁ1llb"r’f‘é1"ed’f“ag]|’i‘g during
paihibertion a@d ﬁv@né’enﬁem eptierinstfiikfOvitAincthbesnabnbodi ment

of Fhe i nvention |ncludes an assay kit for detecting

Anlg’ ! ef:lelanl]Iat A0 dﬁn‘%’n%psokgiagncglélrl aﬁ%ﬁpahérﬁnof the delivery
arugs@geﬁﬁsh& thetat @dndh @eefecekstateTlaeaW@th nﬁﬂtqweet ad the delivery
anfn'st@l.?fﬁé(nttaﬁé mlBla%ls DiRtON A QAR ﬁfo?mgzd %@’qﬁféﬁtlon of a high viscosity

Iopoletin-1 a neans r1or |n|cat|n ereactlon
of hﬂlﬁé;uglh@q %@gglc% YiRcosinshio pwicsip] 19-the 4 W&gl%},p of the instrument through

Angiap&i Bf he-idstrivherd! %l@é}hatlﬁghe tiginsasi¢ntRyy Rem@rise expandable
RETNC T i S e

enthe dian®Endurinh eadaan dcnsaty of sheadevinel ahelosddqay distat yip and a lubricious
an r: i nal

%urﬁ?g Xeﬁ{}l%ntt xgg}/ ﬂc‘ihtfaf‘é {1&3@{0 449 p%j Esg?\é Cr?eB%Elt of Elqae delivery
neadsmnﬂﬁludes a Iabeled second antlbody that is an
antiinmmunogl obulin. Preferably the antibody is |abeled

Wi foose]mer keto seligg el pBElﬁthhEebfgt‘h@ U&h%ﬂls igtriMenoin &chlemm’s
fluorochrone

nzyne, ucl i de
r atiP8l odire np,ed{] é‘Fe L[sgglél]mqb{d}?g] etSCe ﬁgo?'jl ﬁ‘éq’itoémc beacon  tip
f el@bd}iipefa.tedalmb tlﬁedélivlegr frﬁ@@ﬂhdﬂxtn erant\hsuﬁlh tocatianditingliseical cut-

rovided in additiona bel ow, . Sequen -

G 8 by Bt s S e Pa G S B Bt coberence
t hterrm;g&qﬂlm A\antate ppgtiGniagwithoditescahalstey bbeldsd hynfeatures of the
Table 1. This table reports the identification nunber
of each anti-Ang-2 anti body, along with the SEQ ID
nunber of the correspondi ngltheavy chain and |ight
chai n genes.[0103] Each anti body has been given an
i dentification nunber that includes either two or
three nunbers separated by one or tmo deci mal p0|nts

. Y " o g, I L L



treatnment if drug treatnment becones ineffective due to
| oss of response to the drug or poor patient

waoemplos@ante. [ 0003] Opht hal mi ¢ research has i NnECT/ESBU5/045675
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that the greatest resistance to aqueous outflowis in
t he trabecul ar neshwork, nore specifically, the

j Qﬁ&t.ﬁﬁﬁéﬂ@'sh&ﬂésaﬁlaﬂhﬁgsut@ iadicitb eengmm elithwatbe cahalSchdtegsios markers
cana

809 ald THag nlg' 3ﬁg|m6rkg}¥é ot i lﬁ?‘tﬁ e];onq%ongﬁ a16%1men% 7§§rthermore the
t riafiecndne ot amplant mveyl mesrparafd m;arl@lrfsmeeisls@ m détetrthmiegy gs location
e UEEBIRAA o R L, oL Bl oL 50
outflom1pathma and form a dlrect flow path fromthe

an08e’dr c hdﬁlﬁ@ﬁ altyratixg erabAmENt, the mrgolrg{t My thegplaced under direct

PO& bz AlonY ot Hes aﬂt&%r&%ﬁﬁb@@df thé ﬁr@la’ht secured on a delivery
sub-conj unctiva i.cal

sur
St mon e plrcaf Sy P saeRt e ik i RaF 5P hamber and
Stﬁictﬁfgh et thablet @lbegighlecdrb vy tharege satoiSchlenmpr’e cadilr es.
[0004] Recently devel oped surgical treatnents for
i nugl v [ I Sgi e
@ﬁgﬁﬂa er o fﬂ%)en zmg)?gn?}olﬁgl S%)r ?ﬁg g ffﬁlegp I'Hf %e?la?sa%kh suitable
sdheequ;ambilyy dindl chh@waiepr(m@ntms n@lqdmg @gf@b salqb@éggunless steels,
huﬂgﬁlugl a‘#uﬂgsqgr[l' %&(eLHﬁmﬂﬁﬂ Ui Ry, drc@bﬂﬁgﬁrofh@t hyBYs, biocompatible

i nst ea e nechani Sns i nvol vedlndlatl

Sdm B s seethabs t BolmethudineBes Y gin f POWIEIS nBYIoRy| H’%Jygarbonate

s dated. fdrindtddopol OmeRX B@l@@ﬂh@fbtl@‘rkétb@ analilfomy, polyethylene
S can

cau i rect conmuni cation_betwe
ﬁmepﬁ%f}& adHNTSICR aPOl¥ERE SN dpﬁlﬂg%éwm HE&E*8gu egﬁlg butylene
OLtbfdphWal(aﬁm polthh@deneJ mdfralsltthxeﬂﬂic, Npatylen€p Hilekiblarotagmics, carbon,
109: 7 dit I op.:gf t -
q?)ogef%ad%})le 1}1%[%1)1&1 1?(:% t hgol nneIc vvg 1? o&gégl%@ acid,
di mlelmwybuumc,detiyduoN@m@as@dyﬁrmqtbﬁd@mﬁ gﬁdbfpﬂaé% shiprolymers such
anﬁ% fiCeS1-R8R1 S34tird, %%{c%%a%{m(‘!ﬁ%an% OcHife, r&ﬁﬁ?d@lﬂ%@i@é@ and elastin,

outfl ow resistance sen

I W@s@@@mﬁltﬁé C(ﬁgﬁtqhap}%qr Q&Qmeﬁltl(l@)’EmQ Inagi) be circular, oval,
[ 0QBRhgaT 6:0US a%@fe@ﬂﬁh@&eﬁ@ﬂaﬁe\rih@&sf-samcgi a(Ithenim})lant may be

rc?n%@%&gpr}\@g]% c E&ﬁa&?ﬁq% og?VQ%:, cQa § begeng esg r1a1 with the

d | &sired ecr@ssmecm@taa nmﬂffgud?fhlsn,g rhemfoally defchader meciianlcally or laser

substa to | e canal during gl aucoma surgery.
tB&f?é’E@“%l eshaber, et al. disclose a

deV| ce for hol di ng an expanded | unmen of Schlem s

caifP33in a pEravimplarRl yaerlsasaedripe sialpgeally dHyp ageits to promote

al £,y bRbIDiBlotRAr Flfotessy ﬂh@@nt@rféélﬁ@ttlsgféylsﬁ&h B@t}ﬁ%ﬁiﬁﬁﬂnzatlon of

and mai ntain"the patency of mM s. can

i nbloed glojrsgjfmggthr@g‘gggqngegg% mﬂam Jtﬂnelaflecuon atncijl Hbrosis (anti-
| ofigkiotitl el eﬁﬂ’é)' WSueHragerts inddeamnticgotiiag agb@OAEh dtieparin, TPA, anti-

?ﬁ?%&wl&%gﬁgﬁgzﬁ\é%%ﬁg@ggeogﬁ% én%gongﬂgtr ?y %r.]i gf %u%h as ster01ds anti-
f l adhdsipasgage shet wedryattheniantir aot anﬂ&aﬂlb@rola”nmtlpheor anti-fibrotic

6 a%%ts_/sgcgr? J‘%B %ﬁg(?iitnbéllﬂtuofq\ragﬁh%ﬁ%%z §]1 gfoa'tﬂe;(atb Ry g&:l taxol. The

Chliblagiselly cictive peenis chan depinceiparasech antarthe tlﬁ@kmt dé‘s%pphed as a
effgehbve nedical treatnment for glaucoma. These drugs
wor k by a mechani cal action by increasing ciliary

nmuscl e tone s the,scl eral r.adjacent to
THBopSaon ) AShelhinshad B Mrl&lpéarﬁdé,?@#i”o‘."la%ﬁawue et grarker and
di thes tis omsualiests nah assesdeti efrc yheapyefied chamitehéo be safely used as an
tr alg%gn%ln? %aéggzég)lpﬁgslég trggtg{&lp dr H}]etréﬂecﬁﬁf trr{e‘?i]?xggflg af'm example, the
i nnmpiwunmmp r0é339u$telct1¢h angdesigmear] aal\lﬁé’nﬂﬁimntr@é@én‘i feifie adjacent
an inplant that resides wthin Schlemm s canal of the

eye and provides tension to2the trabecul ar neshwork

simlar to the action of cholinergic or motic drugs.

The use of an inplant provides continuous tension and
|ncrease |n -aqueous outflom1mnthout re- adn1n|strat|on

o 1. . I Y



conprising an elongated el enent with distal and
proxi mal ends positionable within Schl emmi s canal of

WO b@e®yE0x0 as to provide a tensioning force tBCT/N82005/045675
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inner wall of the canal to thereby increase fluid
perneability of the inner wall of the canal. The

: efisiOnd Andaak g@lr{%s@@q%égiﬁhhl?loﬁﬂbw igdhe Agi@l of the implant. The
ensi oni i s distinguishable fromra n

B ARt Tt BB se AR 40 e oL BB mestvork
| omginty ihirotéd tigmab shat Tiwy deatlbpiin thediegioh pf gterigtpddigs Thidaser may be
ca 1?écted tg %Pé 895%{682&{&1905 tggaﬁﬁem%olag? i 0 'g%q?}; Hﬁﬂ)—ma@e methods

securing one or b

i mm kamhe anstriien af ¢ 4bbatiitie inty e taakesiop ﬁh@@%{ drsinplant may have
hfé't g)rtogﬁcﬁlﬁn £t 'CBﬁﬁg@ k& 8id thhOPRuLIRAGH BED lasert tR@tment of
|on|ng I ement be a spring which nay be
¥hepspdatee in a protectlng housi ng. I n anot her

enbodlnent the tensioning element may be a crinping

E‘| RHBM] for ‘SE@?ﬂﬂiom@ng banipigl aapravided to hsireteabe invention, but are

ed wth an expanded
$ﬁ§Fm5#g g%gggﬁFéﬁ nggﬁgﬁgﬂ%l%ﬁ?ate the canal. In

sone enbodi nents, the ends of the inplant are

cofestled wi Ewampleshsi oni ng force in the range of

about 1 to 11 grans. [00011] The inplant may be

Pr avindedy it 1ot &t %Bfan{@cﬂ?@rﬂ' &@lhaﬁﬁddf fif3@8 DahR. The eyes were
i npart the tensionj n%;Q:l ;ﬁe to the inner wall 1%

pl klairie PO e g 2pigien Shamber Ppsrsure ar

enfRFtdTBEISs. Ahﬁnglﬁ'ﬂh@%tlefmwls@eﬂﬁml WS Iaerfaﬁinledaihld Schlemm's canal
filanme dto%éher in

L e FORsSlm Rt TS, P it 1R TAER LAY Gt ap00 Horddiameter
[ 06 B minriaveamnbodTRAGKS tnhnerqcamtﬁmtlswayca: Sm@maé &orp.) was
Es%d h&YQ M?atg ltllleaémﬂé c!ﬂﬁ}/ B%%Tzﬁe‘f nc‘e‘u'T'ﬁé Erog%(Tlg{o was des1gned to

-sectional anot

t hleromdplaamtsarrﬁaqf @@ﬁ@dmg Schlems's p@ml digugdr thg lfljeﬁg@n oF viscoelastic

C r ﬁ’1§§m§1§ C&d@é@lﬁpr@éemﬁﬁ i @Rinh At HeBRAC tﬁﬁtoVﬁh b¥id8 &eRBbindication of the
1 ons O a second crosssecti On i mensi on wherein

th et the pa@osBERlagHIEn ”(?h}i?e“r@ n is larger than the
second cross-sectional dinmension, hi sone enbodi nents,
t hE)Of)Sg]St r e?gh@nﬁn@ocam[mlae vbzeadﬁnmd oyith ndis¢aeddstic (Healon GV,

\é)aﬁnlt &d ?\g%ﬁr%yOgtrlceselh%t) e tnrgr%rfe l f’ilﬁd Yl% {)ﬁl&t QP }%egeﬁﬁg Using a

comunmsbarhotuancdnvlsdoetapisc Uowhleotte@pm ﬂ@ncaéilﬂl and pravident ¥Ubr1010us
or er&%ﬂﬁ%ﬁ@ J:arglc%ctaﬁﬁQQWaQ Qd\ee{ﬁgéd [: rr@@t@]y aBend fﬂélcﬁﬂél The distal

I‘OVI aeto | ow of

aqué EY@}% phlmdo@utfolf & supgcal ﬁﬁ"eﬁ Svﬁicrenbflwtaﬁ%e Oalarh thy ippplant device.

Collfagh8ft of %Wf)@&)ﬁyl&{é dfha @HII@&[teWS' mi@fon% fdl@trﬁéi@@PrdSﬂlene Ethicon,
sope enbodi rre

e ant ma e
25 SSRGS et gﬂﬁ@%\?‘iﬂﬁa‘ﬁ igf e e Witfiravn pulling
r eﬂﬁéﬁl&rﬁ@ﬂ&ﬁm amirammﬂrth@caﬁai I Téhe filanteat vastenfioledrfeont tlor tip of the
a tube with intern npe Q Y
c o%cir?céagngla {21 he %vqoe%c% fi€ atm & g.lrgljcgl] knoqew tgp[!ﬂ?snén "TBYihe loop,
bi terhy ca@[pl}ynmmsm @gﬁlntlnnafhwabuqﬂ S@ﬂemnlsyczmt jap@ the trabecular
agent,
e B L o Pory agent.
ant| -fibrotic agent, anti-cell proliferative agent or
ant0006@ihesi oBxaB®i2 [00018] The invention is al so
directed to a tool for insertion of an inplant into
SCM lﬁ’(ﬂiﬁlrﬁwﬂﬁalbaglobé \ﬁd@@lqya@ed: @mmla'rStb rtkaaipld dpdbae. The globe was

onprising an e aed Wit h
o Bt a6y sSHES REurT A dihoely BhB434 A0 and, g 30 geue
pr oWisifer aedddn plasad tigrofig the ¢awnehtn provite k| inpht. t Eée needle was
canal to thereby increase fluid perneability of the
inner wall of the canal, the inplant attached to a
flexi ble cannul a or gui dewii3e The tool may further
conprise a nmechani cal el enent on the cannula for
attachnment of the inplant to the cannula hi sone
enbodi nment s, the rrechanl cal eI errent may conprl se a

}Haced In a cup-



tensioning force on the inner wall of the
canal . Description of the Drawi ngs [00021] Figure 1 is

wa2eeosaozect i onal view of the anterior porti oPCDUSI0®045675

human eye indicating the |ocation of Schlenm s cana
and ot her relevant structures. [00022] Figure 2 is a
3- tasbed itomatesarvew condinad iphgsphhte Wuffevet sairef set at a height of 5.4

Scllill ﬁégmo%r helgﬁto g (Ehet P\%téﬁ%m @ﬁaml%eqo{%z ﬁlov': 48 LAr gor%tah’? pressure

a Cross-sectli ona
wi infiistorSef| Ehmng HanaTFharihnqbr@wmu igp tCém@rlé@ﬂ @ndtgﬁél flow meter

' n@%ﬁmf@ |Inc§)t troallgg&Hltﬁé ﬂ@@sﬁ‘f&r&) a pef &dn%ht@rf khﬁaﬁﬁﬂ?ﬁlselme flow

. 4a_and 4b_show two embodi ments of
f i qea@ggtquﬁﬁlgeawnqgé@,ﬁqulggqah@utéi% URgical gpcess and 1mplant placement

?réﬁsﬁet's@ﬁl%d ﬁnEerﬂl];Qe 1480601008 p&for?%@dw% tBe %kédplﬂl@ns that a two-flap
or ma ovvsaserle of v

Rt Ve Sedcma © viFio oy ey el S e B and the
enfiladienemas of tieénsTienemly dfi tﬂlartﬁmhmta\mmrtgedghtmmﬁrom under the
2)(;%1%%10?1&%%:%9% Iﬂ{: ?ﬁ fﬂf)o %a ﬁllyes%%lga Wi Y}? %An%gﬁﬁllate adhesive

10 of witbpsdbonmae &demtns feths taeendl en{imbtz@]ﬁlang@ weggtied to the
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2 ggg%s%’f asgﬁwoiv mnsamd Tﬁﬁr&rﬁangém&ﬁ NSbeel rir& t%\é;pﬁﬁ@atlbﬂ afld release

t1on desi gned ace th
i anéﬁnw fo the lﬂqﬁ@enskq%ﬁﬁ&%ca@am oneﬁmséﬁlé.cmmgﬂahs he@astats
shows a device configured in a sawtooth pattern. Fig.
6b[09b6’1/YS a deut gebeaas 't@ulrﬁledi tcy\ﬂltefpeﬂ:eshblalsyﬁﬁﬂidﬂ@ hHewddto come to

d 027] Fi 7 ,
= Begeunane haohBl Gaaf P8R Auenaesfi g rato ey el ebficd to the
prﬁal\atrrd:at e nepenmeothet nmndsitdts namlt agams :ﬂncI lﬂomn wasealbyed to stabilize.

[ ORR@%JHSF{@% 10n§1 Qxﬂtfj%lg%eswg\’ I%rifohhéﬂ%ﬂt 2l f@lrﬁ‘lﬂhte' thterval while

expan tracted position wt secur enent

d eigrerdingotig rﬂOéN rrgesa Elpsy flony ratecahprgedi frora appast-isasipyed value of 1.22
hopysiong {18n#Y 19 EidiRASIaAR dm we/-fmdmmaﬁq hﬂnﬁzhéa!de bN58%. See
the eye. [00029] Figure 9 shows a filanment inplant

wi §'8 Ksecurenent el enent conprising a crinped

coupling to attach the two ends of the fil anent

t 0oeoér]r undBkaighsd on. [00030] Figs. 10a- 10c show
delivery instruments with features on the distal tip

f

d olﬁql a\?ﬂg rh;é? IQ - S({}'texﬁemﬁer{té te%&? Qljicfl b{"l‘ﬂfla %? trmmFdfng(?lal}xg%r ‘?Tb%t ﬁnplanted
di ianBeldemitraganahevashaitacheditg. 301(granshmvba@0@ﬂe groergpuges (Wagner

| NatE-uAERt) W Erhﬁmjeasﬁlgﬁrthg't%ﬁ@)n FdrBes @mﬁ@q{e ap%‘ﬁgﬂqmthe filament
of shaft and then an enl ar se ment o

af't
13398 h Sstlgw @@qawgmyntp NSEG at thyeeRlit gerplatb@gaoculargpressure values
at dpdC Wi NV arpRigfenddn. a nwmameruf @k cbllitﬁownsh@ufpewas calculated by

[ ocggﬂ%i}%gsf oqtgaw&af ol(])]pgl/l’g n éyﬁ]\% p@@%&? élggﬁt’l?}; U{lhe e>gt>er1mental

manenats inficatef dnadittiensd dralwei tbr gyerdasigg oktftpw famhtsfhnv&stendnm range of

. . 0 i
B AR SR L T L
fi4-b¥fetnt 0.2p6@0@BY PRI gm 418 lskesheof ganal ot a@pmal@@dﬂdmmgdlametel of

t Qut-NRuleM4RRL | Oftflolakad SighiRMhBY inbftasRBR&hMERion range of 1 to 11
internal channels directed fromthe surf ace

i rans 401 Pt he T i@ h@ramoforag Rtramp of agnisnethpfithe canal for a
S ufon@a gl ilﬂtlﬁfnf a@inra@l tdﬁQ:LMHt@fe bl . FLARS3Hkrdak@uietehdion led to

is, a i ensi on op. a
5P B onan e Pl 8B BPRbe G au Bty Ret Tig" 1S
Exanpl e 2. [00035] Figure 15 is a graph of fluid
oulf0E) as aEkampleidon of tension on a prolene fil ament
inplant at three different intraocul ar pressures as
depenédied acor di BPetfri &Ph%en%mi g%%%fék £51 @I Rarkbnt s tested.
a bar graph summarizi'ng outflow in tensioning tests
described in Exanple 4. Description of the Enbodi nents
[ 00037] The invention provides an ophthal m c inplant
conprising a flexible, elongated el enent with distal
(farthest fromthe inserting instrunent) and proxi nmal
(nearest to the |nsert|ng |nstrunent) ends and

o o o, o s o s o " T o



as performed in the viscocaiial ostony and deep
scl erectony surgical procedures, or by a sclera

wo a@eAbe1dnci si on. Once surgical access i s achi BEEUS2005@45675
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i mplant is placedinto Schlemm s canal and is gui ded

al ong the circunference of Schlenm s canal. The cana
rmyhé)&nﬁfoﬁﬂ@l deaztoecbobylstsw ol amri@rsexasnsion qmngoaerﬁéntafabncated from
;/erl%f)gll 6% gl]%lrﬁ(i)?er E Iczlnéyl)r%n%t Eletnpe?% pvlvazflsc %cr)rrﬁgnse% of wire 38
embmu‘ommdtarrterﬁe ‘do@tdain enbhsopatkiee hlemgl(amngl Jlethayn phtendiameter of
be; sLGUERs aﬂfltzl?lea@fvgxdonia engﬂd ﬁ[]q I%r?wnl"ﬁeogtﬁfsh&r th'e Npfing were

manner to a tension a g ng axi s of
i n(wné”mlredawl@%@é ey at sk an e%tadhelaw qfﬁhe.s@rmg@ rf@reattfgfnnent to

t Othk rfﬁameﬂtelﬁnp@ﬁﬂt' IQfe s%ﬁh &Vﬁ'ﬂc&s{gﬂ&ﬁto b€ i e 11nea1 superelastic
|ntend| Eg (& ﬁ artlcular t heory force/
BTN NEToD ey B a%ro%? ng deer gy r%@a# G jggams force/mm.
I ke spNaigJ elafertivens ceamaa;bd hlya titie waﬁ@d pelgimile tatfe Whspanends. The

the radl [ C . .
di S ERs! %n %/t?n(P Olanlﬁggtﬁ ﬁ’t%i (I)é]moafndghén : ﬁlelP extension
vva‘Mth canalldece ehlsseresttmg b«qiwe@ms sglulmg loow auidr the gulwlmlhneie tube housing.
C%aﬂhlﬁjﬁll%nﬁ& ﬂ{é lo{lldcﬁ’éﬂé hed’\’tcf Q ﬁlgr%eﬁ’tufo%é vWﬁ e extended and
[00039] In one e

f i Unpmeigicashat thﬁé’“}iﬂ %ia@dﬂw SIPHP& W@ﬁ eappTess she%ﬂbbs rp@acmgetenswn on

Ci the UL pRIPERIRAAteI6 hhembﬁntcmhecﬁdaﬁome pBb. amd tension in the
dlstal end t he fu#anent re tied together

f appl )
anfIREGAF ok GhstrEsined BF Lauall SHmIT AR AR GETIN: 6f SEHE extension.
canal. The filament may conprise elastic or
no086Sst i ¢ Batddeaial hmmamwh(uia’rgldbaﬂ were mepatdat incExamntple 2 above.

ngdg% n%?r?x{slké: 8{%}1%{65@ é?rean éjltsﬁgstheo Bblﬁgfogﬁ%/entg%ﬂemﬁnt byt Jhself as the
adiwaihgeupf anéritw yangpningndsvaee asrihé destrigyoupy eln thkesontrol group, the

Ci fiapicherweng&r o 111 DRoP %@ﬁ‘l!% abs)hp%&ea{rﬁ pggylﬁé‘ 85 itPh %H&o? as could

bef ore joi ning .t he ends parti cul di ment
t HRE FeapPnably appFycedswih RS (RIS cdnaia EEngPan W extended
t Nriing RE thenahdiodhg Hé\ﬂc@ﬁ@ﬁhtta’@ﬁ@ﬂ fole@ach El&b@ﬂtﬂe&ﬂament the slack was

roree o the (5BRand is 7 Slamg maRE] YiqREER Smto reract nd

naynﬁelﬁsfﬁmnmm as 10 mcrons in dianeter or as |arge
as the canal, approximately 200 mcrons. In addition,

ISI[r gwggngt’gﬁée@ehﬂf«sgﬂwg !r ﬁatg(? f(%tﬁfpt rﬁ‘%kt & tlg%%l@ﬁﬁcant mcrease in
| argldow ¢ amﬁ@mrﬁéy tvape the %Gomaéwhseqnnn& alnthe drexperyments. The

be&o iR |e§ﬁ&%gent-rﬁ<ﬁc£tb(h %U%Eaﬁﬁb’ c}ﬁ‘tﬁ ém)Se@ Glig NBY € CRretalMBR average
or. i nternal ﬁk ext.er nal Pne S ransport of

adBFEHS HueBIHOWTIoE aPPToXMBAE ey °h2§’\§‘% DESTREth Bt theotse of the
urfilfi@ent with s sersatrgatevice. enhance the flow of aqueous

in the canal. The filanment nmay conprise any materi al

t -8 non nd non-inflammatory to the

inﬁé9¢§cing #ISS@%% Mnimal tissue reaction is

desired to mnimze fibrous tissue formation at the

i rgh exRerInens was preperctlas én Bwainple Snabpve o tosrexerionnt, lagd§ micron

Ofdi RAMEO WRifIH Ot ee] ?ﬁ@méﬂfpxlv%nhlg{:@l\é }rﬁ% %?gﬁzﬁ’gﬁ{dl Eh%aafb%nﬁ*érence of

wgkg filaments w apped toget
femap's FgRetnd f?ﬂ@@@& efinfogfe atachrmgtlefOosimertigre it measure the
t hﬁlshd’mh@ltedCt@nﬂié ifi@ferd dndl @EBier GAIPLE Shdardal.r 9 high resolution

regions ec¢tional dinmen

ROl e S eb (DTS, ety s bysiphee Sursical Corp) was
cruesct i altei @nssksedtionmh sinegessefcthe tchizt]l witle the xmplanted filament under
CIRESERCERLORA! mlTENRHORICS ol @599, 13l b0%ARE B Wnsion on the
cross-sectional” dimension. ﬁlé_ _ '

ndHampitf ol he riegsess Bididaiman duebesing disteasion edfySehigrwisnignal with
spaced areas of larger cross-section, results in an

i npl ant resenbling a strand5of beads or cylindrica
segnents, such as shown in the two enbodi nents of Fig.
4a and Fig. 4b. The beads or areas of |arger

crosssectlonal dlnen3|on 13 14 - may conprlse the

o . o " o o o s o



cross-sectional axis of the canal; or between the
anterior and posterior walls of the canal, i.e. the

WO 00vg/066105Ss- sect i onal axis of the canal or a PCT/US2005/045675
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conbi nation thereof. In this fashion, the tensioning
el ements may be designed to not only provide
ARRYORIH A 18mbEANSHH. NOWhObierved A Schirign’s\wahdl vak visige with an

cana but toq al so provide.a second expansi o [
{ @S Eren ¢ ShaPRsr EIuemsy HELEHRT BRTIE! Al U, JeirEnstrated
can®d or MBORERhsd h aquoheroutldve onatjeearsbidiliter(p, 20 lmams applied

i npl an CQ i.se. a t elpl ' | :
BB o TP Rt SRR, STkl of i
wappliaf toSod Ineemivsll o&fahlemo’'s panaband dietieabegHarpeshyy ol to increase
t@ﬁu&%&%&ﬂﬁwJ of the canal. Referring to Fig. 6a, the
fiTament '1s provided in a configuration with nultiple
angul ar bends 18a to resenble a sawtooth profjle.
RADASI ng s - BrvsanmAopTlol & e FPRgyCHInpRTFif feveals the
aS et offklg inGéntionahardthdigcdnorebdity mbaify andret adzal for various

filament 32 may, al so.be used. The i.npl an . I
bePPUBHPE AP SRBapr P ed TR pafsfolerl 9 genera
i Rbecpal Thirafons|saciBadagiatient adl mpdificatienssiiohldde and are intended to
I nterfaci i : u ' d
| ecraehg bl the Bppnifl phd 326208 cylhaRnB b B disclose
r adibakingenssit g do b swdprstaed that she Phesealasy onrmmol gyhemployed
OYLR: f Whod S daRPLY liRgtatiemsi on to the
izﬁgénﬁg%kﬂﬁfggg%%%ggﬁtnﬁg%lant Is preferred to have
sufficient nmechanical stiffness to inpart tension to

the inner wall of Schlemm s canal. The inplant may

al so have sufficient conpliance to allow sone novenent

of the inner wall of Schlemm s canal due to normal

function of the eye. The inplant may al so be used in
sections to provide the sane functionality as a single

i mpl ant pl aced along the entire circunference of the

canal . For example, instead of conpletely traversing

the circunferential |ength of the canal to allow
connection of the proximl end of the inplant to the

di stal end, the inplant may occupy a segnent of the
circunference. In one enbodi nent, one end of the

inplant may be fixed to the tissue near or within the

canal and the other extended into the canal and fixed

to the tissue at sone distance away after inparting
sufficient tensioning of the inplant between the two

ends to provide the desired inward force on the inner

wal | of the canal. In this fashion, a patient's eye

may be treated in segnments, for exanple in the

situati on where previ ous eye surgery has rendered a
portion of the canal inaccessible to a fully
circunferential inplant. [00044] The inplant nay
additionally conprise a securenent device to

facilitate attachnent to the other end of the inplant

or to tissues. The securenent device nmay be attached

to one end of the inplant or may be a separate

conmponent that allows for the attachnent and

tensioning of both ends of the inplant. The securenent

devi ce may conprise the sane material as the filanent,

a different material or a plurality of materials. For
exanple, a small ring may be fabricated on the

proxi mal end of an inplant filament to facilitate

tying of the distal end of the filanent in a | oop. The
securenent device nmay conprise an attachnment nechani sm

for the distal end of the inplant such that the distal

end may be directly attached to the securenent device

and tensioned with a ratchets type nechani sm [00045]
Alternatively, as shown in Fig. 9, a clanp such as a
crinping elenent 19, which nay be a separate conponent

or may be fabricated on one end of the inplant, may be

I T o T T T | o " N e



force on the inner wall of the canal to increase fluid
perneability. If the nmechanical stiffness of the

w@oemctsaned i npl ant al one is sufficient to i NnpRCT/US2005/045675

10

15

sufficient tensioning force on the inner wall of the

canal , then connecting the ends of the inplant may not

be necessary. Alternatively, one end of the inplant
mawHagisanghed 8l to the tissue, then the end nay be

anchored to the tissue after adjusting the inplant to

haye thgn RLARSS fot BNSkQRner: Bf biuSoRBABPrisiRE at VRNEMES clement

of the iInplant need not be secured to each other or

t heith dptadand pesinalends pesittansbletmishiarichlegm’s canal of the eye so as to

circunferential lLength, of the capal. 048] ,The -

e SRl T TP okl SEBicahdlie Meteh g ess dic

of ltgéhnfeb@mytmhéiﬁahﬂex\/%w of SARHIENt that is used to

enter the canal such as described by PCT/ US02/ 37572,

i ncorporated by reference herein. The inplant is

progressivel dvanced N I . ' - :

Geair oo SoaPr OB i Ry SR e R Rne G i Bbyicea o

C agiidiindplar@ Pliiogiah kycuning BleBfenDit safd Gene Wotteditsafli dralk) aid securing

of the canal. The inplant may be secured to.the

detlpmertypitpehableraiensenng dpasalayoyidig serensiening fure

once placed in the desired position within Schl emm s

canal or after traversing the circunference of the

canal . ARQOARMt AlcdelimaiiGlely? wheesinedill versioningsdleruengwbmprises a

may be placed in the desired position within the

catPA"g- and the inplant secured to one end of the

i nstrument, such as a cannula or guidewire, and pulled

into the canal during wthdrawal of the flexible

i ndt r undnimplast seomimmg to Haigs?2 Wilesin 44 tehsloningrefement is

i nstrunment §5a, 25b an?@ZSc may have features to aid

at FEERMOGHCd Ay PEIIEHYS 8P &ie i npl ant or its

securenent device. The instrunent may have an

i ncreased di aneter segnment 26 or segnments 27, 28 at .

t hedi st Ah irepldnt ascoritng fotein avthardvedid tapsiophg ademergfcomprises a
i ncl ude

ot Bt S e B aRir i ARBUA DR O ot e

20

25

30

one end of the instrunent to insert and attach a
portion of the inplant. The delivery instalment my .
ha®e acfnumeplasiciraniding todtaime htvhstainh said implantis ppayiddsdawith

<RI et B AL RS AR vt

applecidnatvithin dafl &@lal.emm s canal . The del ivery

i nstrument nmay al so contain features such as a

delivery lunmen to allow delivery of a dilating fluid

t o, Schl i ar~t: i :

ol Hoomeat ap s REotd B1Cikf 1 ol RREHE LRBEattd Himent comprises 2
| dedichldilamamchani cal features on the delivery

instrument nmenber may be used to rel ease the inplant

in the proper position. [00050] The delivery

| ngt al nepty,pEY: £LOREASE @aild %Bxf%ﬁsiﬂ b ORW 180 OF s@ld elongated

fl exi bl'e mcrocannul a desi gned for 360 cannul ation of
Scéiteentt svistad adgetiEnen abélioabmypniperst al ment wi | |
typically be fabricated having a dianeter in the range
of about 50 to 350 microns to fit within the canal.
The fl exj bhglafielccy @i fotahint Meshp B RENEst @6 BF YA elongated
distal end 1n a manner to approxi mate the radius of
cuelemments Exeff InSeprraligiingngeinal , typically 5 to 7 nm The
instrunment may al so conprise a guidance elenent to

ef fect proper advancenent of the distal portion such
as described in PCT/US02/37572. Such gui dance el enent
may conprise markings or a light transm ssion device
such as a fiber optic beacor at the distal tip of the
delivery instrument that allow the surgeon to identify
and | ocate the distal tip through the overlying
scleral tissues by either direct visualization or

. .



[00053] In one alternative enbodi nent, the inplant nmay
be pl aced under direct visualization fromthe anterior

waeb@aioer1o®f the eye. The inplant secured on a BET/USENY045675
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i nstrunment may be placed through a corneal incision

into the anterior chanber and through the trabecul ar )
mgshworda iafplitieceydingnd Glabnhll wherei wahelbngaf@iodenntpeaprises a
i mpl ant qﬂy conprise a v rietg of . teri%ls with

s GPPSHLY HPBEHEAtIER ‘flﬁcfl%r SRS HERIORAT B Cpr operti es,
including nmetals such as stainless steels, titanium
tungsten, nickel-titaniumalloys, cobalt-chrone _
alllloys Arbingdaripatdrbing tp6lajmel whegirhsagkelongated element comprises a

pol ynet hyl net hacryl at e, lLyimd 0

péF%’@%tﬂrﬁotlﬂﬁpgrft %mvgﬁjg?rxﬁ'slfgﬁ%ag%égepc? Igt|c')ol yNers,

pol yet her et her ket one, pol ysul fone, pol yethyl ene,

pol ypropyl ene, polyesters, polyurethane, . :
pdRydi ret inynlaitiaeseidmg o Sl ITeevh@rBSAHHPRERE comprises a
pol yet hyl ene terephthal ate, parylene, flexible
cé?%ﬁv3gqngarbon, bi odegradabl e materi als such as

pol yl actic acid, polyglycolic acid,

pol yhydr oxybut urate, polydi oxanone, polytringethylene .

c ddbonaeiNHpERergAmedo sim ]ag’hgliel&s,al‘ﬁﬁl\é?%g?le%em COMPTISES
9&! gt LBy, Jbye ﬂ%? Qﬁrgsy—?&hé{r?ﬁ'agne&%rf inforsgabéd With second regions of a
derivatives and elastin, and conposites of such o
mak&snidakrSss-sAetfdrabdimmnsionpihardin say fivg coiss-cedtimngl dvghsion is
rectangul ar or in a varietgﬁﬁf ot.her shapes in

crlergst Bar 53id Aecop €TesHEiRp A fReBY O onf i gured from a

piece of filament or wire, cut froma |ength of

material with the desired cross-sectional _ _

coidf i gukminydant acbedingab Cjaiet thetereirsmaitbfiistrggiops gpmprise beads.
| aser machi ned, extruded or nol ded. [00055] The

i mpl ant may al so conprise biologically active agents

t o 5pr onmyt frfiavofabit b eagi CRivhEREPANBRIsDegidAE comprise
interfacing tissues such as the mnimzation of blood
cloytisdri@hsdgntdmtsonbogeni ¢ agents), inflanmati on,

infection and fibrosis (antifibrotic agents). Such

agents include anti-clotting agents such as heparin,

TH&, andh iplahoktéddirge MansUWhasirsdaid fisoteigtms freely rotate
anti-inflanmatory agents such as steroids,
arclatighwsiashseagthtegla®gch as hyal uroni ¢ aci d and

anti-cell proliferation or anti-fibrotic agents such

as rapamycin, 5-fluorouracil, mtonycin, nethotrexate
or1macl Ad axslbnt abberdirigab aaianl hesi saie claggatedelmmynbemprises
incorporated into the inplant or applied as a coating.

[ Odement lpgRst geapeqtethtrandi b flefs8t i npl ant is that it may
serve as a marker and thus be visualized and assessed
fromthe anterior chanber to be safely used as an '
al iggnmeat irhplagetccbaing tasBaint t ederaemsaidtlonpaied elaenidaamprises
meshwor k. For exanple, the i (1ant mat eri al of
CWW%@P?WOQHB“Q% afgmating g@p Sow | aser treatnent of

the adj acentti ssue as a neans to i ncrease aqueous

hunor flow in the region of the inplant. The | aser .

t r Eat medn implgntescosiet t Clainct sdseein kad plongaedelemeyt igprovided

the trabecul ar neshwork. or any fibrotic tissue,.t -
ey B 6,10 PrPrETIE LB AU aeF g e YR canal o
ey, bendtdreahafid 6h thheulesianedsaneanaf treat ment

t hrough the cornea by non-invasive nethods or by the
insertion of a fiber optic into the anterior chanber.

The, i npl ant _J1my. have e ' :
coiti nge P ARtpC e HEBTIENL? Vel A8 ape EEhbtites multpi
t r gale béndireagiieenisat/itestheroffl@0057] The fol | ow ng
exanpl es are provided to illustrate the invention, but
are not intended to limt t#e invention in any manner.

[ 00058] Exanple 1 Human whol e gl obes were obt ai ned
froma qualified tissue bank. The eyes were inflated

to approximately 10mm Hg anterior chanber pressure and



meshwor k. The surgical flap was then closed. [00060]

Exanpl e 2 A human whol e gl obe was prepared simlar to
waEz@apb@aod above. The gl obe was placed in a roPOT/US2005/045675

tenperature bath of phosphate buffered saline, and a

30 gauge infusion needle placed through the cornea to

provide fluid input. The needl e wasattached to a

o Al gt PR R PURCRIR S ko EREE shtle ARARRL, Bheating

Cheganlieficiler rbfikisde a constant pressure infu3|on of 10
mm Hg. The fluid circuit also conprised a digital flow
neter (Sensiron, Inc) to record the flowrates on a PC
5 COBpUL €hp %@Q LJOFdl ?g@e(ljaﬂﬁ lvﬁt’gr&{?g’zqa B8 ‘é’%%rr&ﬁ‘ﬁ@sﬂa helical
prior to su glca cut urglca access an
I milaarent.pl acenent as described in Exanple 1 above was
performed, with the exceptions that a two-flap access
was used simlar to viscocanal ostonmy and deep
SCher eChQmhpHik 9@0@'&1 n%f@)dCltaﬁﬁ 1@'&@%%‘5211&‘%})@@61&&@5’3 a tube with
The ends of the fil nt were brought out from under
t hmtgoalghaeaield. | ap and the surgical flap was carefully
seal ed with cyanoacryl ate adhesi ve wi t hout adhering
the filanment to the tissues. The ends of the fil anment
wepe tigM ik@ldnPeccotddsy f CRiRaIWh@din REABSIRNS elkhéri comprises a
arrangenent allowed for the application and rel ease o?
tefigg.on to the filanment |loop in the canal by opening
and closing the henpstats. [00061] The gl obe was
returned to the perfusion systemand allowed to cone
t 024.1 owARGttblanbrdcarding fohOldim Revisdrén saia téRdnind emait.comprises a
Tensjon was then applied to the filanent by opening
15 t h@Wenpst ats, and again the flow was all owed to
stabilize. Alternate tensi oni ng and rel ease was
performed on a 15 nminute interval while recording the
flog r aAﬁSmpIEtlneadcbﬂm’lg‘ @t@athanvgeteih sathtansivairg ﬁam'em:tmedlprises
value of 1.22 +/ - 05 ul/mn to a tensiponed v ue of
1. gelagtic derpant providiag 4 4n 6igpe e Ry IyBohangsdn fength. 14,
[00062] Exanpl e 3 I n another set of experinents, each
end of the 28 micron dianeter filanent inplanted in
20 Scm enmis imphat acvaslieg todclhmd 2 twheBfin gaid seaveing @bdnoalt comprises a
orce gauges (Wagner Instrunents) in a fixture such
thﬁ? Pension forces could be applied to the fil anment
ends. Qutflow nmeasurements were taken at three
different intraocul ar pressure values and with varying
t e onAn Tinplantihaserdafg toHdaou e fleweifFawi kequyingeiement allows
ul at ed Y d|n the, outflowrate in ul/mn by
%5$W89§d#2%?% gd?ﬁgl ﬁperinental results
25|nd|cate an opti mal value for increasing outflow
facility in a tension range of approxi mately 6-
gr s f/gm@p@nbmﬂdmg terftlpie 1 peoigded wih eXHaﬁféPdaHP to dilate said
qu%]aX|s or 0.159 to 0.265 grans per mmarc | ength
of “C&nal for a nominal 12 nm di ameter of curvature
canal. Qutflow was significantly increased in the
tenS|on range of 1 to 11 grans force or 0.027 to 0.292
grihs fORé&8DIsRE ageprdate tar(élatnéﬁgpmpeﬁmg Réngdnal for a
30 Nom nal 12 nm di anmeter of curvature canal. Further
increases in tension | ed to decreasing outflow
fatli.l i tAn upplaat ddeerdiey toulleinp dicompabing héiddogpatsle pdeener.
Fig. 15. [00063] Exanple 4 [00064] In a set of
experinments, a tensioning device for the filanment was
t ed ' :
et ensi o P o ol T CRPHEhE SRlofcAM FAcive agont
nickel -titaniumalloy (N tinol). The spring el enent
was conprised of wire 38 mcrons dianeter, wound in a
cl ose packed helix (spring)i9with an outer dianeter of
175 microns and an active coil length of 1.1 mm The
ends of the spring were configured in closed | oops at
right angles to the axi s of the sprlng, for attachnment

M Y . I e — o Y T
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[ 00066] The experinent was repeated four tinmes with a
significant increase in outflow (approximately tw ce

WO b@emed1d3 ol val ues) seen in 3 of the 4 experi PENUS2005/045675
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The fourth experinment indicated no apparent change
See Fig. 16. Overall, an_average increase in o
of S3ppr O FRias wwgb@mclﬁéﬁéﬁéﬁ%@%ﬁ%iﬂqlﬁ@c ae@fve agent is
thselédtédaﬁsﬁtthw?}o RohGaR waﬁqn@%ﬁﬁ,o &999@5& a@ﬁarm@mal
5 An experinmen mBs prepared as in above. In
t ha@en&ﬁpﬁﬂnﬂﬁnmﬂt%}’ 2&ent wtldﬁbrdﬁlame ranstcall mrelsferasiveagent and
fl“% ‘ﬂ@ glaced into and around the circunference
LA ﬁﬁW§@ Ynal and then attached to the nechanica
force gauges to neasure the tension applied to the
filament and the inner wall of the cana
r e&‘bl ut Aonmplant agsorse tm@@um@BW@r@mz@d Wﬁwmi?y active agent is
E%ioééglttg%ogﬁ g{n%rf elég rh I acrﬁh 83585 a}s\’\n%lsceg%:ntaﬁtéva?or a steroid,
| mpd @nhﬁidrd‘tilél@gaﬂthyandsmc deid] epemlciheneliens], s-Negesacil,
were taken at 5,10, 15 and 20 grans of tension on
t henitpmyaiveand matheirdxaigges i ndi cate an i ncreasi ng
di stensi on of Schlemm s Canal wi thincreasing fil ament
tension. It was observed that Schlemi s canal was
Vi 33.bl eAwliinplaanapeiing t€Rimtl valdreiapgill it@sidnems foddtSis in the range
including at filament tensions that dennnstrated
i ok 4b@ub<? 0%6tq héYegamsifarcspgemusats lemetibof $id edidbous
facility (0, 20 grans applied tension). These results
i ndicate the inportance of the appropriate anmount of
t edsi onAarbmkai&dadcordiﬂ@toi @Olaen 3%aiHercdd sdbd tflnemnﬂrsg fosreas in the
and the_trabec hwork_ to |ncreas ue
oURPEON akwbgégé orheoT BrB PR PEREEY 5t dengh gf sahganal.
speci fic enbodi nents reveal s the general nature of the
invention that others can readily nodify and/ or adapt
f 037. varAmiuslp@ppadcolallimgmsClafm slu@h’z wheeinfsat] e srentged with a
mnthout ds&grti@g forn1tF raI concept. Therefore,
sUEHSIULB {AEF BhET & W# 6ﬁ§m§%ould be and are
|ntended to be conprehended MAthIn t he neani ng and

range of equivalents of the disclosed enbodinents. |t

i s3& 0 bénwmabiﬂém@@lmgmcbh@ 3%%&)@@@@%@@@@'&% connected with a
teLinelog Wreg enphQ gn ? 6.1 §°’f toe purpose of

descri i? ahd ROt PP Cati o Wat is claimed is:

1. An |nplant for the treatnent of glaucona conpri si ng
an elongated el ement with distal and proximal ends

po¥l-t i ofvdepldoninsaition sk waptngf ietarkhlesm sisanapd tlseoeyasffﬁmpnsmg
L

I rmsmo\nalblle vaithid E&d cand |so as'Zto p%ﬂwdér@ It@;lionﬁfgcibfdil tBghd i@ner wall of
im1 wherein said tenS|on|%% force is provided to

saﬁabd sapal teribereby BarRsatled Permeryiley ehtherinngr vead! of S@wecaaal said
babfpih 2B Gl fexiBR dofGgUr i N el ement attachabl e to
nsi oni ng e ement providing said tensioning force.
3 An inplant according to Caim2 wherein said

Si on enent. coppr i S a s
aC or di %égqlg_!)]dngﬁrﬁ?lko E]In@? té%tP%r ]rélg@? éﬁ?’):\?g okt q&ﬁ(ﬁpmnpn&ng
'%mQE%?ﬂHQgﬁﬁﬁgngQn@k@%ﬁ%@@khﬁﬁtQﬁﬂakﬂ@ané pré¥imhinghant

according to'Claim?2 erein said tensioning el enent
c argsttiopelsle avithin sppd n@laésceaﬂeﬁ@tprmde 8 tﬁnanonng fordedo ithrephuaertwall of

o R SRR 3P arn o e Bispnrie Y o0 s Rl St dRanal, saia

S Uhdpll 4t eRicheBehaphidakirst | f fness to inpart said
tensioning force to said inner wall upon pl acenent

within said canal. 7. An inplant according to Caiml
wherei n said el ongated el enent conprises a helica
filament. 8. An inplant accrding to Claiml
conprising at |east two of said elongated el enents
twi sted together in a helical manner. 9. An inpl ant
accordlng to Caim1l conpr|3|ng at Ieast tmo of sald

T 1 . r - - A~ e



16. An inplant according to Caim13 wherein said
first regions freely rotate relative to said second

WO e@oo6E03 17. An inplant according to Cai m1 MIEUSINN5/045675
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sai d el ongated el ement conprises filanent |oops

connected to an axial _elepent. 18. An .inpl ant
actbr di Agoelrceiding tp Gl &9 Frdisr eoTaPTRGS BECRAnirAb glement on said
co | ternating
en%%&h%gﬁ %%kl pggﬁﬁggélqﬁﬁﬁgﬁéggéﬁgﬁﬁ11 wherei n said
el ongated elenment is provided with a shape to pronote
fl of ;aqueous hunor_ fromthe inne ll.of said .
ot %1 & eI DG e A HBPS T MECHHG) At sgprprises
S ah@le Casady a112296a OPinkFRRlRItiarRG 601 G tﬂﬂoit Qiddaghih 19
wherein said shape conprises nultiple angul ar bends
resembling a sawtooth profile.21. An |nplant

e RERCE L R A S

acC R Ngid t@oﬂhﬁtﬂ'@ glaceﬂmf gidadsahebnSdhad RethHOTaNdri@Ss @nal.
helical filament. 23. An inplant according to Claim19

wherein said shape conprises a tube wth internal
chapnel I in . [ '
sl senipdtise Rl Ol SERRLELd QR EL TR Ehfblies o e
acepidhaagprt o G aim 2 wher ein said tensioning el enent
conprises a spring. 26. An inplant according to Claim
2 wherein said tensioning el enment conprises an elastic
el nt Vi di t :
et . ABYE Eirmbtto Clith 8 et AR SR RANAEwleBhanical
saelémsﬁtcfuﬂiiﬂ‘egirglsemmcorrprl ses a clanp. 28. An
i npl ant according to Claim2 wherein said securing
el ement allows adjustnment of the |l ength of said
[ ant
W B an g s T R Db} Mg PO A0 of
[ npﬂsamsrraxl:@rmisjl ng to Claim1l conprising a mst al . 31.
An inplant according to Caim1l conprising a
bi oconpati bl e polyner. 32. An inplant according to
O 25.m 1AGMEbeunE B hig]l PBRSAE! YorRGidivEa RBABIuS3oatiNg.
i mpl ant according to Caim32 wherein said
bi ol ogically active agent is selected fromthe group:
co | Sti of a

ért%cglagfo gggﬁt Cl%lﬁ{ Wﬁ?qrenl Qi c? gﬁr&?ulg égrﬁ][prlses a rounded tip.

an119 f | Amedthéd REeMIreasal! the 6@lebuPb@bloivedtatuii @irag@ns chdditim’s
anti -adhesi on agent. 34. An inplant according to Claim

33 wher @il igdheleys eneryiseng thy stgpt ¢ve agent is sel ect ed
from t h%gg&s%@?ﬁ%ﬂfﬁaﬁéﬁ% ocfangleao hlvgry t%{;lsc%ﬂgmsbng a[n implant,

pl asm n a steroi an-an
agent , fuydinyslami congeisthg ahapaigyet r&lenp@ﬂ: Ivmﬂhaksndﬂ and prox1ma1 ends
5- fluorouraC|I m tonycin and net hotrexate,

i npRsitinable Mg iR ﬁ%}dtcémé]s‘é PHiCTRAYAR A AensHngng; f@r@. tg ﬁlpﬁhl@ner wall of
fo

f oéagcg Cdﬁ,lélrﬂoﬁ%%ljgﬁy {rﬁ?&gff ﬁtudg}% a&@lltgﬁ%ltﬁeq%ger%gﬁl S ﬁrﬂscanal
accor di agd tadflehitde mteBﬁery\/de\nea attta&hedjtotsardsmq;ﬂmmg force is

in the range of abou 159 tq 65 grans_force per

T arc PeAGERTRS Saé‘gﬂlaplé’étrfé‘?m S@éto sHAcart 3dcor di ng

to CI ai

tons! onehoficeind BEESE RIS B3 S FEANGANIES WabBlyTutficient
38tendApningfiranby sxid mlmglan’gon e Qhraerr mal D fshidcenal te alcajeaeﬂ fisid

are co nﬁ O%thlth a @e n|n force in the range of
abdatee YR VA38L S ?8818 for insertion of an

| M. anta iR d 6 HnerFakis e GRNAhedts dulffove ¥ e 1161 TRiol Sh 8BhI8Mm’s
i npl ant conprising an el ongated el enent with drstal

and pr osenplEn temely grosirisingiadFlepswt hi n sai d canal so as
to provide a tensioning force to the inner wall of
said canal to thereby incredse fluid perneability of
the inner wall of said canal, said inplant attached to
a flexible cannula. 40. A tool for insertion of an

I mpl ant |nto Schl enms canal of the eye conprl SI ng an

o o, o oy e



| ocating said tool during placenent and advancenent
within Schlemm s canal. 44. A tool according to Caim

wd 3oosloedies n sai d gui dance el ement conprises a PCDh®E62005/045675
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optic beacon. 45. A tool according to Claim39 further
conprising an expandabl e mechani cal el enent for )
di | ati ng BavHowARH Schignmys ¢aga) 2 divendPALCABPEsing # imtplant,

further g I, Si - i1Ni ' of: .\ .
o AP Ay B U S5 0] BBl e

c opqmtiticeiablp waithin Baid choal So @it priogide 48ensotimpioraciodhdinngr wall of
to aim 39 wherein sai.d cannul.a.conprises a rounded
tj Fud gagnal © REERY 4o e ﬂH@r@é@F%@Wﬁgﬁéﬁd&&%@a@Bg?ﬁlcg&%@nal?

of flui dnghy ALghle Feh &YaLSicE aRthed @ LEINEYEnCONPri Si ng

the steps of a) positioning in Schlemi s canal a

del i ver ) tssolringoemeraf shidglisial drppdamel, engla ivdthimpdid nenal;

conpri Si an._.elongated el enent with distal .an .

o oxi mal®) Sr8tRs SHY PR nTe FiF s Hoedet EfiepEdragby grid
Proviise o the imkPRAMOT §0d 6shal B fnbRaderMed puehdabAfty aihd inner wall
canal to thereby increase fluid perneability of the

i nefeseideeinl;of said canal ; and a flexible delivery

devi ce attached al d. i mpl.a ;. b). rel easi ng. sai.d

o ant 3 v g 5 BB 8RR aprnt ROy Mol tanal o
comnpmedin B d $&istbniligShade canle pmeXwARbLf endsarefl. sai d

implant to apply sufficient tensioning force by said

i mpl ant on the inner wall of said canal to increase

flai d per A RAVE the: i il ¢ o :
(141 PECAEAR Wbl 08088 U lodlh oGRU G9P By i
fluid tdmopides Schibrmibayi s canal in the eye conprising

the steps ofa) posjtioning in Schlemm s canal. , )
detd ver§ PHBP P&iorfglaBm 47 PpP A creghiai ﬂﬁﬂbgerﬂehvery device

conpr i s‘fdﬁgjﬁgs glggﬂg@{rgd el ement with distal and
nds pads

pr oxi ma Itionable within said canal so as to
provi deAa imehsat andnignd rang one of B&imnhes 1hatHerof ssditchsioning
caﬁal.to Ipereby increase fluid perneability of the

i & WAKPof said canal; and a flexible delivery

deyq ce ﬁﬁtiﬁﬁﬁﬁfjactc@rdﬁ?g @ a'n%h@ BF ClaiB? 158596 Wwhgred %i@fensioning
said distal or proxinal ehds within said canal; c)

adprestis agiakai d i npl ant to provide sufficient

t i i f by. i i t. in Il .of .
Lo RS aEeaning 3 i AhordRshid ed A ahe [ Brie R ayial
wadd, ofArsiahflatab@rdindko EREMIIWhdrER sOldREsi®fing afofce is axial.

di stal or groxinal ends within said canal to maintain
sal/d t énoopioarfingiocelapn 3P oe 40 nderciedid tapSlongigd fergaad axial.

5 A cording to Cl aifm 49 erein.said .
718 braad IERE P e e G el & o 2R e dia RiToning
mebhveds agielpr ding to Caim49 or 50 wherein said
flexible delivery device conprises a guidewire. 53. An
i mpl ant according to any one of Clains 1 to 11 wherein
said tensioning force is axial. 54. An inplant
according to any one of Clainms 13 to 36 wherein said
tensioning force is axial. 55. An inplant according to
Claim 37 wherein said tensioning force is axial. 56.

An inplant according to O aim 38 wherein said
tensioning force is axial. 57. A tool according to
Claim39 or 40 wherein said tensioning force is axial.
58. A nmethod according to any-one of Clains 49 to 52
wherein said tensioning force is axial.
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