TREATMENT OF MYOPI A [0001] The present invention

clains priority to U S. Provisional Patent Application
weoosalosdo. 60/ 569, 137, filed May 7, 2004, whiBdI/US2005/016072

i ncorporated by reference herein in its entirety.

FI ELD OF THE | NVENTI ON [ 0002] The present invention is

generally directed to the fields of ophthal nol ogy and

cel | biol ogy. Speci?REéITNENﬂ‘tOFMXﬂ!{jAt o altering the

physi cal and/or chem cal properties of an ocul ar

ti , S lera. re . ci.fd Gal l.y., .t o
o T YT Bl bR o B RGN YllomigPatent Application
Seriall NVENOISEN 1B000RK MagpT,a20mif ediich apfcodorméehby RREYerRE herein in its
. the U S. population, and as high as 80% of the Asian
entireyppul ati on in some countries. Hi gh degrees of nyopia
(such as > 8 diopters, for exanple) are | ess common,
but are associ at edFIHER QF g EXVENTIRYY i or et i nal
degeneration. In the subset of high qyopes who devel op -
t 00924 e g e Hlea presanh invsatioToisagheraly dpeaigd forthe fieldsiaflophthalmology and
sual curs, ofte ri he fiifth and sixth
cell bIAISHA SEFAMIFE Y fdh foSRhcttey B phGedy gty YPmitglbrbpertes o an
oculat €80é,RgclcaLtbe scltrauMsre apedificuily] it dereidss tréthestfon@yopia.
approximately 1% of the popul ation. At present, there
i's no proven effACKGROUNGROFEMIEINVIPRTIONOGI C
myopi a. [0004] In degenerative nyopia there is
POU3ES S| MEopk iaBlects BpHBLRAAN 2% diBe BYE popilStion, and as high as 80%
excessive axial enlargenent In degenerative nyopia
of thecAsige poplpiéerc i saneaerintmigsn riligh dsereepef ovigbir(sednas™> 8 diopters, for
r a ri Qr i . L . . y .t hj. .
examlBf BB E ! BRalel NEME P SRR B Rl dgeneration. 1m
the sup&xs b€ highrm ples whiodiev elup khie dedeheratiag (Patholei€ myobiahirreversible visual

e AT e -
leadingﬁ a@@ FAL MR RP bRy dHeks, | JHRRARE Fi?)gxloXierﬂglgr $4,08€ theP g%pulation. At

nced turnover of scleral co gen and alterati
presemf theielie nabrayey efectvierieginyard fis pathelaganiydpiat ory i n t he
di e. t he chani ca roperties of .the sclera
VO . AR Bty theEs B e ROt ) CIParEH efhe ove. The
excesf@atifl ditggémad iglibgmkradive inYohROGUER striRfc8MBWnE thinning of the ocular
Currently, there are no proven neans to prevent the

coats egleesanddoserdtiagl dsshes) Jigeevse thisstrelshimgragd ithinning occurs preferentially

in theg}?(%?é?%fr aptollél nd YRR HE rrr?atchfa %gg‘sslvgh%e&ﬁgne;r%v%r I%P/%;ia are subject to
event ‘ocul’ar "enl argement, progressi on of mjop

visualCtaskd The diusesi sthecle@hdhifingripalant ostset¢ligy eint degenkrati@@sSinyopia are

. in part. Increasing the tensile strength or nodul us of

incompleiely yndergtaod, Ju o tyspexFE Rt Géeitlarolleaem pg@ mépation of scleral

glycoﬁﬁﬂn&g@%ﬁ? aly chﬁﬁﬁﬁ&?ﬂnqle ARRe@As the mechanical properties of the sclera

are altered in myopia, the eye is prone to stretching due to the load effect of intraocular pressure.
Currently, there are no proven means to prevent the excessive ocular enlargement that occurs in
degenerative myopia. Were it possible to retard or prevent ocular enlargement, progression of
myopia could be diminished and visual loss prevented at least in part. Increasing the tensile
strength or modulus of the sclera is a means to prevent ocular enlargement and reduce
progression of myopia.

[0005] U.S. Patent No. 5,756,541 is directed to methods to improve visual acuity

including administering a photoactive compound in an amount sufficient to localize to a target



[0005] U.S. Patent No. 5,756,541 is directed to
nmet hods to i nprove visual acuity including
w@ebusnisderi ng a photoacti ve conmpound i n an anpCmUsS2005/016072

sufficient to localize to a targetocul ar tissue and
irradiating the target tissue with light froma |aser,
wherein the wavel ength of radiation is absorbed by the
phot oactive conpound and the radiation is conducted

oculaf %su% aﬁlﬂqﬁa@% Iheatﬁlr ?%Hé '\Jln%l lﬁh fﬁ‘oﬁi Qnésef Qe Bh Wefwavelength of
vi sual acuity. n sp I C enbodl nents,

radlaqndmiscahsnrbmbbyc dwnmotmhcime congpeead apd tlmhyuhlanon [s @ndRaedefur a time and

910,.510 i s. dlrecte go an |fent|%a od .
at aanti;pﬂar 5ufgg}ef1} 19, frgprov? AGUILY. ¢ ThPREGIIC) 8B m@nt@ the photoactive

compbahE it a Neeenpo A9 5 ePALMSNGES bo0lS1 3 & Jik®8dd to an identical method
conditi ons of the eye characterized by unwanted
hawng@@@éywunwﬂmh@ungmemgas AVD, by adn1n|ster|ng a
r ti;on rphyri.n .in. an
J0t IdTﬁj ﬁngéngullg . g ?2%?45? &SN oca eﬁlo\ﬁs to tﬁeé'lt conditions of the eye

charaaeﬁﬂédscbw ahwthited frdob auserby, kidhads aAMD] Bf/ dd¥@inistering a liposomal
neovascul ature with | aser light, wherein the |ight
formujaficsy 196 o2 LRFeeth POFRIBER fFbraghgrioHNo@Rf Lides fufficient to localize in the
r e t
reoRENEREUAL D | fon 0L BRI LA iy, i v i
absorbddy byrﬁhet greaqu’tp}@@l@ cmﬂmﬂaﬁ Ihe[ 0007culdhBe. Hattbmrelbked U.S. Patent No.

128, 525..i s dlrected t us

622500, PR RIERaGs AeRge BPmiototorany S8t Rebap, 20 miter”

Uisoo7ipat epts. Newten® 19635, Wszseg,aaﬁi&téaefdﬂﬁfé&oaf arRICSppaflitid controlling

vascul ature in a namalian eye i ncl udi ng
dosimegry &d hefiodyramip gheraityk avenousl y a fl uorescent dye

e ul a a I

CHORRTY | SURF LA JRE 5 238 DEL s RARIERT, Rifhahg yascutature in a
mamﬂlalﬁlﬁnseyﬁ?,ﬁlcHlﬂﬁlghﬁﬂh(ﬁﬂmhsmertﬁgeme’yeenb(lsl5/ei facesdehedye encapsulated with

contents, wherein the tissue-reactjve agent rema
heat-SeRBIEYT JBSSOMSH FEMA dISBiF- ORI Yo e oo e 31 Bagiafien. iae liposomes are

heated ln?%é"’é};éqfonrgwﬁge Wéﬂr@&l‘t&r Qvheldlf tﬁé BSHRTESAGE I néﬁnt%ﬁﬁgls inactive,

Is activated I n the vasculature aVIng subnor
~ follovddoy, msnnmrlﬁglﬁﬂltohﬁcaﬁtdlyv ﬁlbwdwmlge e ciseuwtatoed. | The tissue-reactive agent

oc t he vascul.ature. .The r No. .
is actaieq o1 NETHBRE (oY Iosobaiuth LBSE Jloaunh dhfiathegfftivated agent
chemi@hllf obé188dterhs %Gélﬁétﬁref athokelfbd eps' PSchtONb B AkD, 394 @Méthods further
or regeneration of a blood vessel. The related U. S

compBsegaadipinistatjen @ a tissue wacidic ef@q’c@rsqfquztw@ byamasr giowth or regeneration

ofa brood vess%P%Rrgla dI 6|_S|E6 ZW%W # %\Iﬁc{sqglgtge]d ng%/tf)coreg%en& nrcﬁ(lts

progressive el ongat
LQFe?Z“' o1 ov 322%@%@@ Wﬂf"ﬁ?l‘f e eyfa.heV\hen

Ier stret.ches i.n pat hol t he :
S o HSP e o P E EeYar ob il anggiretching of the
oculatt B&usd.r ?Bé’ RLREMbSE RUBPLOROHe! RRAL, HrovIdéBetMIthREtability to the eye.
regi on where scleral and retinal thlnnlng I's maxi mal .

WhenTHies s¢leradsiratehes gnnpathelagief myopiac fie adipcenduetinangnd ghoroid are also
stretcl’? (¥ ltl?enﬂ&retéﬁné ﬂedlsproportlonate in the macular region where scleral and retinal

thinning is maximal. This leads to formation of a focal out-pouching, or staphyloma. As the
macular tissues stretch, retinal cells atrophy, causing irreversible visual loss. Were the
progressive stretching of the sclera in the macular region to be arrested, retinal stretching or

further retinal stretching would not occur, and vision could be preserved. Efforts have been
2



macul ar tissues stretch, retinal cells atrophy,

causing irreversible visual |oss. Wre the progressive
wereetaisdpng of the sclera in the macul ar regi oPCT/US185/016072

arrested, retinal stretching or further retina

stretching would not occur, and vision could be

preserved. Efforts have beennmade to support the

macul ar region with an external donor scleral or

. hi
a5 R S PSR AR BB Bl Sotymer snd
plac@t msend thiereyeitut dris hdshever besn proeh deble effédiods and

conpositions for treatnment and/or prevention of .

mySR) | fRcthe presad g ior Wierey FrebiRy5A ampliods aad sgmpositions for
treatflenPARYGYrE6kntiBh Q¥ ayoplal SRPRARMR Asctst IR RGdpHL & treated or prevented

reduci ng the stretching of the sclera, reducing
throughagitepigtheningqfrthe isdera, reflucmgshegtretblingodwhaisclah, tedecing staphyloma

sclera, reducing the c | i ance qof .the sclera, and/or
formragaxb Clilllﬁraa§1ﬂ%?tz:er 1218glﬁlu% o? ﬁge %ciefrg,rrg’gu?lgg %EX%WI@.HCT ﬂg the sclera, and/or
reduPiag tth€ tledp in tHeescRi€ SeNéxample NirPpatit s itHeypresdn€ilentors fortify scleral
. tissue, provide greater nechanical stability to the '
tissugcprayide gppigrgneqhapigalnttatilifyttndhe sderacandmy rsevanhdurther reduction of the
srerff SR IR RAER of bilb S ASRE Pl S ek o M BY phvsigg] ructure. This
can baacdeenpdishadpl & sloeder nf anitabidermedsitius taall lngethods of use thereof in the
.__conpositions and nmethods of use thereof in the
MveRtR¥enti on. [0011] In an enbodi nent of the invention, a

cr @d3h] NKIRGnCAnRRMRENt 6F tRE MW edOh L L cloBGinkoBoingddRind is provided to

crosslink wth conpositions already present therein.
the salethvioderaksliskowsthi eanpagitions edighds présgnt greecinli r bulivigual crosslinking

active . G- I [al de es r e activated usin .
ol i e frosyatife e BWETeRigePL: 5 bR GhtlRe Paviores ow)
lightt(Bg. AbbflaviigXir€ @h®gh adhelartm ToxidolsiScat OiRftatiandicdnd@ain the concentration

concentration of the reagent that can be adm ni stered.
of the geagpat bahean by adopinisfered: i 5 oversempe i limigton Haanysyyis e the reagent

may SBioRs ok bk Toih FoP BRERHIC A e AR mycagent as & monomer
or cccomonomonehat it lnafl tokrated by thel wrdyt edl fimyher Henikoidy kndwn in the art is the
.turtﬂ$ﬁ¢ffnéalion kFomn in.the art is.the Loxici%é of .
toxicuiy @ e VIV rHANaH PN RAPIREN IreBBaR. hife &ntncapne ahamiethad to increase
the pORGRYIREpRStoR BRIV For LRI iafNt ReuRAHERENseRRpolymerization of the
photon delivered. For exanpl'e, lI'ight is used to cause
caged dgrol tormeleascampiynreagent wlesatps drono p mingls lightt-eetsvatiomryent. Furthermore,
reagent nolecules from.a single |ljght-actiyvation . . .
the RSt Tvelbenarar ased WA Felieh P EgtotBoR dsingegither @ single
phottt bhad®yGatt @hdrgP (OF., tihe-Vidlghliglarsd waid Vb stshég phbidde bf Bower energy
singl e photon of adequate energy (e.g., ultra-violet
(e.g4 infFargd dightdsthag arqurbserbad rempliaicendy 0p pdifdie aHwatgn of the caged
., infrared light) that are absorbed
Cmnéﬁﬁ%ltaneously to achi eve activation of the caged
cofgpd2nd. 1h08d2]enibodmment eafbodlol reesenofintdneonr pheotaged reagents are
e R S E RS it S ETRL S Fobipggont s rndees
effecGbO§YibiRkit g BE@Rdink SarkiQpdAri@ddiation the crosslinking compound is uncaged,
thereby rendering the compound suitable for action on a scleral tissue. In particular, the
crosslinking reagent is a caged monomer or polymer and following release of the reagent from

the cage, active monomers or polymers are generated for crosslinking. A skilled artisan

3



effectively bioinert by the caging, and upon
irradiation the crosslinking conpound i s uncaged,
w0 beseigoT enderi ng t he conpound suitabl e for aetT/082008016072
a scleral tissue. In particular, the crosslinking
reagent is a caged nononer or polynmer and foll ow ng
rel ease of the reagent fromthe cage, active nononers
or polyners are generated for crosslinking. A skilled
recoglizes BN ERE ﬁﬁﬂﬁsz@fsdelib&%' bylthigc¥8 318aslor 4 dr¥&QIiNKiRY agent is particularly
- targeted rel ease of the“crosslinking agent is
suitatjefor peientidlly wyia edshrounds, gsaherspingabinyd tiossi wotquwayidendison anywhere

..as .the c un ges not . provid ctipn anywhere, . .
besidfS e iR TRERHA e RZh ShiBi B8 HBg B Rl I R dgougt remion. he
crosshgkingfagetecbul @ basint iRgivitRal cedpsiad eNa wittde eRA8 I Adledles, and the

agent could be an indivjdual compound or a whole chain
photagftivasion dbtasleases dhg rrospmbingarontreand diom Higtcage pemgisssthe precision of
: - C e
e o558 A RO O LB A5 BT Rb o por cxampte
chaingdinedecwes dappgewithgn ehd gpapitiidt ds 4dtivsted sifiay irrkdistion can depolymerize
. exanpl e, chain of no| ecul es, capped. with an _en roup
o § 0y 8 OB PRIFCT T adiuct ACEH dePobg b e iable form,
althohgh B Farflhihd {Hedera@ihati6h Qﬁﬁiésnﬁ‘gh@,ginﬂlﬁhﬁl%%}ﬁ§n%1§%l8ton_ excitation, two-
itradiation may be of any suitable form™ al though in
photopagxcitatipraror triveltirphotai exciteonutipr pxasmeple g altérativedémigpdiment could
: i.ngl. h n i ' t hoton excitation, or
pmw?%}ht%ir? ugetd ge Hgltgg&s@gﬁﬁltté%?hl?d; }f Oree\é%% %. An alternative
erberd]mentn coupddifiy Gyt deetmplary egibodtkent N&T ghotdSdtivgtion of a caged
ul trasound, for exanple. [0013] In a specific but
crossipldng REFR) BRASORCRS KE226Rs piish G CorPatn$Asek glyceraldeyde (FIG. 1), are

| P r L .
eI 35 B0 050l L2208 RO LA SN Apep oy wsin
two-photonrtedshquek. Heeawse Ingmal viblissagearcandhicont totthesclaalaed dtl is desirable

. proteins.upon exci.tation usi ng.two-photon techni ques.
to linfi b cogmigah ragriation todlie Slmarians; HiEgtdent §b e cagybichthat they are
only &fidatel b'ysan%ﬁh{pﬁmeQigthPstiﬂlﬁ‘ﬁﬁ, P& R HEAphoton excitation. Specifically,
modi fications to the sclera alone, the agents can be
photoecaged| gb/geqahb;hydqj@yy he gaggmvg/ltl‘amumm@méuatﬂys arigh two-photon absorbance
approprd.ate |ight stimil for ex e 1 wo-phot on
cross JRARE11RrcReed Aes PR s e i P R By N BB Phmger such as by
retrobWiar BiEje&age dT Nk thused tiedaighd it tdaFfide Bl o RaGkRA and orbital
absor bance cross-section. The caged (inactiyve

tissuep| Blaqiicaged; agealds Mheay eglesgively achiyatedusiig Bradeatiear sudyas twophoton
as b i act Lo, Thi ¢ _
excitdiin 1o BERELRIn 306rsh SLER, L WleRI SRS e 1R 3R upd coged agon
diffuses asade.blddbBtreagend sgantetdads t hen sel ectively activated
uih irr diathon, Eu h as twophot on. excita ionh to1 f
oM § ¢ Y hretheropmPodimel gt MASRR gSRIPKHEY O the sclera to form a
netwotrk Wift@hitfor bend MaGEIeMALRS £a0RMwagaRh: idictidne®sted b ompositions
the bl oodstream and is excreted. [0014] In another _
of thesblodi ménmacgomeicis chreol¢alpthay icdeprises & mambel eof anenpmer units (for

f K wthi. : d.th h .
b8 TR DD B8 1 B S RS lore v

moietidd&apadl€ @ forfif@eoI@it linkagestoleachibthet (dikch @enpryild€smethacrylate or
__nunber of nononer units (for ) o

vinyl groups, for example). It is known in the art to apply a monomer or macromer in a liquid

form to the surface of a tissue (for example, the lumen of a blood vessel) or into a void (for

example, an empty lens capsule or a crack in a bone) followed by polymerization in siru. The
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exanpl e, ethyl eneglycol, amno acid or saccharide
units, for exanple) and two or nore reactive noieties
w@e apabispf form ng coval ent |inkages to each PthE82005/016072
(such as acrylate, nethacrylate or vinyl groups, for
exanple). It is known in the art to apply a nononer or
macronmer in a liquid formto the surface of a tissue
(for exanple, the lunen of a blood vessel) or into a
spati @k fénf 6©0the PRI ati@isQitNEMel B far EARFLD R 1HRsuffaéd &C¥oidl o which the
a bone) followed by polynerization in situ. Thespati al
monoger e magfomdids pppliede rln zka prgsent snvgotier, racxisting sisgys ipaemeated by a
macr(pr}{et gaﬁqéif lffﬁg aéogggleré%a?loﬁntiﬁ Fﬁé@%&@g% E?V]tg}lill\r) gﬁ%E.r %%Fle. an In particular, a
photo@&ly&idrﬁ@bl& infestEndror pEkRathetbobfiadingrasd enmbreqsddid roups that can be
ymerization is perfornmed within the tissue. In
linke &} ?acémta?r to, COIARANG B Af ¢ F%‘%‘Bi HsshacPTORet rls ﬁrw@ﬁdem conjunction
th e nor p
with [ %&E%ﬁqlgﬁégg ﬁ g{ghgg,&at 0 121 npone k’ e 19 Ht ﬁe r§§ gfssﬁg having the
photopplymesizale compbuid orirsixprrowf denipomn%om}dmlmwmmamrt theeeby resulting

i ol b o SR ehdiol BoBRi bl it 5Byt o bom. 1

specifé eﬁlﬁéﬁﬁﬁ@lt@fa eORRed 0 S, m@&@nﬁ;‘ﬁ@ﬁl@f RhitddatR photd}I@Rdtization and a
resulting in polynerization of thecgendant groups to

photogiitigfop arrefelivierrdnisl bewdves Jrrdiatienseyctiras, bosingls phsten exeitation, two

P e 1 u I
ph0t0§l S{%’lt%ﬁ(?ﬂd (Hbrglg g@gqtt?/n rrg?olggg;olhoﬁo“ara%émgd%ﬁg t gpﬁ&f [ihe targeted tissue,
there‘t@r ﬁ:s(ﬂle.hg\nesteﬁgthbntdgeof&he tlsslubr dthie phbpolysieciRaisle nbi;tromer may be any
i ngl e n excitation, phot on excitation,

suita Forpp tSB ongas;if g,tgogﬁnerfza eél)pgﬂﬁmg)su{estoé]rg Wréiéortlg the presence of
a ph&tgﬁlﬁa"ﬂ&getlﬁdpatrhéﬁé‘reembg@lﬁﬁmé S L}'thBio 91 rizable compound comprises

strengthening of the tissue. The ol yneri zabl'e
polynmeaizableend rgaouplsesugh yts sc,nytaafb |deaceyd nq@ommdrywe Inogthacaglaiet dinsethacrylate,

trimetgl%l‘é%gﬁr Ieazn ]? \lzigylpﬁlga ogsogxgegrt‘ﬁatl ﬁorggrmoggqﬂgy Iinnwater and that is well
toleraﬁd@hﬁﬁodﬁﬁﬁ&@sueﬁ heck B@bl@ﬁﬁt%@%@@&' (PECOMROpE AR BbIyE®Slene glycol

yneri zabl e end groups, ‘such as acryl ate
(PEGgi é’@@p@méym@rm aoly | fmino negifeic rgalat éamldb nmlﬂ)aecnyﬂm@s proteins,

ol BRSO R0 O, hO clged s e

phMDbMyﬁ&Hhﬂﬂebmﬁpuﬁﬁ such as oIigoetherneegcoI ( PEG) .
articul ar, ﬁolyethylene gl ycol

15 pol &PrPeW:’?C WO@gﬂqrﬁao%mgg ph(ﬁgpg,lylglgﬂ;a@&p compounds, there is

photoqglitfl%) ed C%%%gél’rl] arfséfcf%thssle?% géf%ﬁ'&%fng%f}}{%ﬁﬁé %?macroglonomer such as

poly @ﬁwla;eeglyasl) tdimetbhaty bpo (BEEDM)abil6. @mnmlumq:hommmapr Isuch as that

fic.enbodi.nme conc rnin hot opol yneri za
providksiBa ot Tof AT < Ths GRBSTTEY S BUPBOIT LA 2ht 10 e manner, such
as byl ﬁ&bﬂﬁb&ﬁr@é&ﬂont | ‘Bigdl xdthplhtyZ WS pRotih )ékéﬁfﬁloﬁfls precisely controlled to
macr onononer, such as poly (eth¥lene gl ycol)

initiatg |thﬁemqﬂ‘ﬁ@ﬂﬂ?élpé 0( ﬁgmoqlp] 1@thez§c ergrighigh b’l’%f(mlf}i the s¢lenel tissue.
:gg‘ggﬁts s gflﬂl\f He&zi hgtlogmgfor (V‘Pt'[’l ae??{éqgkglym-gﬂﬂble compound is

drmi ni s ere In any su e’ manner
benef’&im‘, h Aaﬁqlﬂ)gd zrreka‘nabcdgmazres ithat det dhoite ofiphoexetigbadiytates the type of light
hoton X on | reci sely control
source emp oyed, that 31f%erent psfloPomltlators Yre act}ve ngerent wavelengths and
withdifferent efficiencies. In particular, the spatial resolution with which the photoinitiator can

be excited is dependent on whether the photoinitiator is excited via single-photon or multi-
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initiate the polynerization of the macroner in the
sclera, which will fortify the scleral tissue. [0016]
wabesaidsbt zati on of a photoinitiator with a  PCT/US2005/016072
phot opol yneri zabl e conpound is beneficial. A skilled
artisan recogni zes that the choice of photoinitiator
dictates the type of light source enpl oyed, and that
di fferent photoinitiators are active at different
h td’l\@\éﬁ ohh% aﬁ%t%hﬁ il TAeRE whit Gb Sihib
pho partl&cu ar, © e spat FH;% r@gol utlgon vvlﬁltli[‘;ﬁ:I V\Pwklnch&% |’ll)é/ oxygen, and are
prefepdbdy blonoﬂnpallﬂe Didifusioe of i plmﬂommattmpamﬂﬁretsclma whgtvhered by the size
the hot oi ni r.is xc:|th|a hat on
of thi dopTRER o AEE PRUTRNTT SR S¥UToRroP e Bietithags o8 the photoinitiators
with WRtBler® OB, di fiddbP @0y ilYb PN IR Brde® RFImi SR Bfagh@Rlidne, and will
bi oconpati ble. Diffusion of the photoinitiators into
preferabdy suiteh adiffysignvestaseal Bhe thetapo nyzablhecmpmmdndéhgh efficiency
[ /. r [ ra ons e
photc%nﬁlgia{ogse tagf%/ gil Pa%e! 'bgca‘ffig? i (}%gﬁ'cglc I%Q%}ga asdl1art1§) fé f &gd &#otoxmtxator
concdnta€isn g ﬂninnln&eﬁaﬂefelﬁbl@'[ obeygeh @ct§lal hilinhibitor @@towA the efficiency of the

ti.me, eferably mat ch diffusion rates of the
phot%@@&@ps ﬁgpqtgfg mqumqq}z&ﬂo%f g il)élléhlé?lon will prov1de a method
[ erhec |
B —
specifio mmmlatmt&n phetomitidters zard . enipleyat it yare oxsige nolables nas-toxic, and
sensigﬂ%{ogtﬂh i%linlo q,to ogl){%erb(fqng%ﬁfa\%gpy P(S/g%{%enﬁlﬁlgny may be exploited to protect

the va¥eliMARE iiZ&id war thERtRrd nhibition will provide a method
rotecti ng oxygen carrying bl ood vessels from

of
ddPBLEr | odthengistn Rarbieulgrorrybadimonts; leght iy pmplewed.fthe suitable methods
o RO B AL T b0 RS, ST R Re iy pnee photon

excit@ifonpxwgephotanegcitatiah, ol ndiy-phaotos esxsithtion. t Yn I’]fﬁytldilﬁlr aspects of the
explaited to prgﬂﬁe(ll;;%r the vasculature in and near th

nvendieNe AEASNGO 157 |US-t HYuGKATRICpaPEGAL LIS BRDOAMPBHPEY (OCT)-Doppler

techn'olho%?t id §m E@yﬁl‘éh arshtg aﬂfatc@?llzg aﬁgttgx%‘é§ sd1€ral tissue for irradiation and

opol y |ze i ncluding to uncage "an agent, nmy be

treatrﬁew:tt(lsecrh defis rie:d:rlbsd sn igBe Pphot dippbsationaféraah, th w‘U)/Gll 013, which is

. hot exci.tati o and mul hot n exci at|

incorfIeby AFehaise bR fS. SiTaRD: B, Sgld i an addigional specific

embolifherR X BPR! SefBL b&iAds ﬁ@;he&@nf@@ugeamvgﬂ %B{ﬂﬁée(i@@fﬁhn@%ﬂﬂs@{ source, for
t echnol 0g I'S enployed, such as to characterize and

examplgr dior sieleaphalton; ¢xsifaieon; askilled adisan resagrines thatehe highitdoes not have to

be foé?sléﬁ %ﬂﬁi{%ﬁt algﬁ%id‘l rbf?rgdg l[k}#u%%dlﬁﬁ} e{l}% &ir%glger iasts%#cgé}lt In an additional

spemﬁe%ﬂfﬂbedll@r&nheregbﬂs sededtddsfoe michtneny pre iflomirexsainplte hghtnlnaeﬂprogrammed

ition speci fic enmbodi ent, |ight en comes
s i S g oy it SaTel GO ludig, but o
r i bfreteFO6r BLPGLR d?ﬁ%?rdrr@ Igd le. aT
hmlteﬁ% ﬁgdraartﬁdgéag@ ecgbem zres t hat rt he i gh%doﬁi’daﬁ{)bte he treatment
1rrad1htmrelstqf ebsnfabtmgtmis@ndnd wavelength eufficlsat farofs dlqsgbd activity, including
|rrad|at|ngr16thet SS i cient

for uidsafie fcr e e fos Mt bedrfie S BretBp a8t 4, bptOB tymerizable

comp8hd. | Inl dhathRakRdi i énﬁ'bddirﬁéﬁt light én&g?lérﬁm%m&bhﬁe& lasBysource, and
one of a nunmber of techni ques fa iar. to those

the treatmepkeareans reyrpdled |bmgnlgcgfr@gvar@m ofytsehniques including, but not limited to,

galvanometer steering optics.



limted to programmed gal vanoneters or DLP m cromrror
arrays, for exanple. The treatnent irradiation is of a
w@eosabize7 i ntensity and wavel ength suffici ent POT/U$1085/016072

desired activity, including for uncaging a

crosslinking reagent or for triggering polynerization

of a photopol yneri zabl e conpound. In another specific

enbodi nent , Iight energy conmes froma focused | aser

S f .

aqygfr:sﬁet @q.‘f”[t Eh)rgl:ﬁghes : nCFt@%ldnsmqgep{aE%t«%da ssgé{s 9 a%’detectlon of
changgal maﬂmned&mpoﬁm(ﬁer(smg amtsa:atlSrl{'l@OﬂS]abé]ﬁrg NEth Iaespemﬁc agent) or the

utiliz defectio n the t et ed, tlssues ch ,
Organa%atlaapg&qsa i en@ﬁ@QQLf.mo‘flﬁ%S @6@%@? 4 @ﬁl%@acwcﬁés that regarding
mobiB&2bb&fibAl! gintorlo% | 6fntﬂe Wedtfdrds %pﬁfé' dcleFa 3AEBE aa(rléértmgb? the particular

organi zat'i on of the sclera. Doppler OCT provi des
regionlj efgmdetestc fomtmgnesis gnd/os Uedatmentt hat the e@,cawelmmg and uncaging of the

bilit pos scatterers in
cross {ghe abing 2 R bR Rt e SRR I SERA B on

offoeryjer est sfeefficdérabodisiests; amellﬁVenhbﬁaﬁ PpEIVidddytot dithammal, such as a

activation and uncagi ng of the crosslinking reagent or

humag gnyigse | oflreagmeds or %V%Woﬁomy%?l zH deGeypd upwy, be an individual
e t t

know%?% \%1?11’6 gﬂ't &a&JrTl;aé ﬁls Egctﬁqﬂgocpala h{llﬁtanhﬁ ﬁﬁntge 1g§1v1dual suspected of

develbpiegtrmpopia. o Thppessent mmentmsh rrryy)plsa beTsed ite dﬁvét@agrem of low and

be an indivyidual_.kno ave pia or
modegig Pt b t PRFehfo Saigient’ %@? EirEi poR s e to minimize

chang®¥ %ﬂﬁﬁfo%r QAbgdey 6 RRbHE M PPévant theeBd eSieplcthl¥ %eﬁe&n)n In lower
may al so be Used to arrest progression of | ow and

levelsrotl aryepes, herpi 1. alion axiple elonpatiosndlotienglabs, buthié isdese marked than in

aﬂm&peraeé%could be adopted to m nimze changes with

p Snel rees of nyopia and prevent the need for

SResic! eThOrscRedli Aiffnebd mMagWee chenelesizef impAHE@s Willersaspected or
is also axial elongation of the globe, but it is |less

confipggdy pathplogis i nwow hdYlgepia Mo pise. by codominedethseysby sdentlﬁcatlon of
abnorgﬁljlg %;élgfgggtﬂa(}éuc@l rlgl eﬁrbh/ztﬁgaéoﬂn@@} %ﬁﬂﬁlscr\gkltegce 1nterferometry, for

or-conti rme
exampley andefidetiwr ¢rraredn bimbodlghntsdﬂrdrelﬁ |t1mab neaswémerdis Wemazibnormal and

axi al . 1 ength h as determ ned ul trasound _.qr ) .
furthes 1nay by agsptiate ﬁ’&l& fyeﬁc‘?eéglotﬁ%‘l“ % fomposiions pf gﬁcpresent mvention
could' B rRGHANRI&QS b9 rdesc!rﬂ»eﬁ”i%ﬁﬂ‘sﬁﬂ?é@t@d wh el g ot Ji‘eﬁﬁ@ scleral strengthening.

measur ements were abnor nal d further may

Penoélgglbm tht ephtight mayab¢ ye@yalgatgqi h}h dpﬁqnmgathnh of scleral thickness and/or

st GTPASLATR S0 BIE 250 BTN SRR st coud b

repeaedU ThisSiak®bawodild pregé en hmigimiRedclasl st@ichihg dnli@réaivieandion in those
% be re-eval uated by determ nation of sclera

affectethpy RGO giBYOMast i ff ness. |f abnormal changes were

A0 64) °4. 1rl Bt SALCIBLS oRRBLRER BOHRAGRAHE Srd BidbénBAtible and/or
peat ed. wou prevent or mnimze
non-tedt.e Addo, emﬂ’eﬁsrkﬂl mghead rgrogsieesthatpiwi@ntivationleogpdoyed in the context of
the invcfigtlo%tdeoes ngt cpa?ntagg 019 geleteggusj?y gffect the eye and eyesight.

[0022] In particular aspects of the invention, the methods and compositions of the
invention strengthen a targeted tissue, such as a sclera of an eye. In specific embodiments,

particular tissues of the eye are not targeted, such as those in which hardening would be

deleterious. For example, the present invention is particularly well-suited to avoid hardening of
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[0021] In particular aspects, conpositions of the
i nvention are bioconpatible and/or non-toxic. Al so,
woomsafosski || in the art recogni zes that PCT/US2005/016072
phot oacti vation enpl oyed in the context of the
i nvention does not damage or deleteriously affect the
eye and eyesight. [0022] In particul ar aspects of the
i nvention, the nmethods and conpositions of the
blood| \%ﬁ%"t\x}a‘l’l@ i® tHeSa! RRNp At ahdeiede Wltﬁﬁl"'@p adjateht 8Sh&sclera. That is, in
sclera of an eye. In specific enbodi nents, particular
particulag supbgdipfentsibe esﬂ@eramevmbon tmplpys e@lects’@@hl)ansertmt)@em the sclera, and
eterious.

h d
in d01nlge§ ﬁ}/oallr L0 or?p?\éeﬁs#sé giue? q’lc%heé ﬂxyg%i:?nt%m %r%la]rcr![oh'\egb C}?I;]lBCh inhibits

phMoba@ﬁ&ﬁzﬂgnpfblood vessel walls in the eye, and
part|cularly those wiithin qr adjacent to the sclera.

Innanesher;spegifie eg}hgg@p%mf dhg ﬁ@sg}tégﬁmlon a molecule of the
inveng&?/ gépédrﬁfglhsgé}.l&l}] Wg}eﬁlglhf;lg&dgyg} g?lhgﬁ%gbl%?gc'égg lag&: Eag)?e composition. In
anothéxi gfeerﬁcomy@tﬁhmentmtl&nmomcolﬁmd admemmsterddi inha phdriraicolegically acceptable

hot opol zatlo 002 h cific
comp B URRSTCH SHSloetiSs e el rer GG idmm Csnseific gmbodiment
the mblR¥&@1i4 Q(!ﬁnin%té}@dlﬂrﬂh phanRdolbichilg aédéﬁﬂaBle%ﬁ{poblﬂoﬁ to the individual in

phar macol ogi cal | y acceptabl e conposition. I'n anothe
any sypelde frhannerbehngsn prallyh &y sl estion,esych @drﬁtlmbgtb@r eme¢twna periocular

1nJectR)tﬂd¥10r ﬁ.lcl) _‘%@Jléry 0 ﬁnr%%r%pll 0 &9{5‘30& I’]1 a}?ig‘losli ?e)(gl]H@?l.l y

Spe24fi c Q[T‘@(fﬁhthﬁﬁ Bpecifihembodigetd, ¢hd aleﬁgim'ltﬂiﬁﬂeﬁ €¢ présedt invention
phar maco] ogi cal | y accept.abl e conposition to_the
is hght rdthopgh 1 an; wea}«%fwg gnbadimentiha sBerey w&ﬁasgsm@rfar EXAM;
, E@(ﬁ% | ong, zﬁ‘lﬂﬁfér @ﬁﬁbis&ﬁrfeﬁpb’f ﬁ\@rprés@hteﬁ%rﬂf&n ﬁ’l%fé @Ca%@t'hod of treating
[ ion, 1 ntraocular 1njection, intraven
myopiarmeacttleasn pnoeyd oparc aidhwduaﬂ,osraldamwpiaechafa@&ﬁ@d by aastretched sclera or
furthe eci.fic nbodlnent t he e erg |I|ze in
weakgngd s gllﬁ’@sé PEfi{ AP Hstering ogthfte mdéY L%[FI\ ojefulg qn an amount sufficient
for thelrh@EAA ty BssBBRARMWITR Mhe E416raCRET Gﬁ/pdsﬁlguﬂhE rs@ﬁ:@é"ﬂ)dan E&fvatmg source,
exanpl e. [0025] In another enbodi nment” of the present
whereurnﬁd ilng the peposingsstep, et mglha@;ricat slebtlitngf teogycainipmogs. Improved
mecha %‘? gtg Hl? %\{1 {z}ssg){:]lsa qr(Y}L(gj oerr% ggg}@fo HO\Kmﬁeﬁ)r example, the sclera

thickeﬁ§|tﬁé ahmﬁmgmfl th¢ Bgeradgiredustd® I’ot h@ltédo thdh&hlgngli Mbdiulad 1samcreased the
nmol ecul e in an anount sufficient for the nolecule t
complianeg é§ educssh the e 18 £9dueed. 2ad g0 &Pbsinmg addidiogal Sepreaﬁﬁ §mbodiment,

the m@i@mﬁgs a?qﬁ%hﬁ&:ﬁe?ﬂw am‘M&%fo@uﬁll& 9#:&6?}’1%@00%8@6[103' ng

e mechanical stabilfity’ o eye | nproves.
I [ﬁiﬂélled Irremrvddltroahl autadlithertyof mhaiyplbﬁnamnmm gleeravist Akit, housed in

nore of the follow ng: f exanple,. th sclera
a suitghlS qanery cempfieiig; hgoBPotHan < BEPTEeTT daUREighopuch as a caged
crosslitldee@agdnfi® SHod R @heriFaB dotnpotind, MRS 8fiatdr & a mixture thereof. In
conpliance is reduced, the creep is reduced, and so

a specflﬁie tembodiment, thedkit ifortar BTiSES én easivafingesnurce: Fas activation of said

imact{IPAEEY! SpL ST B SRS U eR PR REHOGLAY: proventing myopia,

redumﬁg‘mWrmmtetdhingt hretagiigs ecleral sirebhingNinctdaging ths ndodaius, of the sclera,
housed i n
decreasing compliance of the sclera, reducing creep of the sclera, and so forth.
[0027] In another embodiment of the present invention, there is a method of

diagnosing an eye disorder in at least one eye of an individual, based on the intrinsic light
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a suitable container, conprising a conposition of the
present invention, such as a caged crosslinking
WO e@gen397 a phot opol yneri zabl e conpound, a PCT/US2005/016072
photoinitiator, or a mxture thereof. In a specific
enbodi nent, the kit further conprises an activating
source for activation of said inactive agent. The kit
may be further defined as a kit for treating and/or
scatteHB VRO BEosVPRIBue, " QRHCANhS St1BR2l Bl &lchiftq HQ’ocf optical coherence
etardi ng scleral Stretching, Increasing the ul %
tomogl‘ﬁph>hé0€&"b avith vdibde ensifraged dight 1sa1uﬂeé tofdetdve altedagoms, in the physwal

s ISP L ELE QPR ERLOL) ek 8T MR st i

the ey 23Rk 86erOlsediiRgsAs Fﬂ:@lo%@ waYle ofl SOt 3dn dyR, Bkt dafafkb bRNRed to study
e of an individua based on the intrinsic

the mpg@w o et RICHYES Fshihe &h@etcebnqtur@scefethe $igele. alg thiseembodiment, OCT
and/ot?%r?ams-rﬁg \llllge?iq :?iig&gflm?n érjlg%t{érg%lf 1if OJEFer%g Q/Stg é{rj ; o%léﬁ?@éﬁ;{d properties
to perahttgn&td toeesment. t he phyS| cal and/ or chem cal nature of

| er t he . eye. e used to see not on
RO SR ol sl spaiiaes s Bubn g oh catstent m degencrative
myopRl BVicAHae Wad kn8P bé hecdRR®¥S stitdlardC Haf, %l@l@ i¥p&icular aspects
to study the nobility of the Structures and t
includsh efirassiundapantie] ephareneet ingslecométy, dbhi slsenﬁ&n muthCDo‘,Toppler for
nd/or its variants are used to determ ne the nature
exmn@? the sclera with or without altered properties to
PEEOTY| guinde@ dnitRAirAg of tHe(f¥dtht Aveitidn, Bféréista HaiMod for altering the
recogni zes that di agnosi ng axi al enlargenent in
scleragiggah &rdayifyal, pyrBpiiHng she gors pkadninistend thecwshpt iashelgcule in an
Y I eq
arnoul.k& su?ﬁcggxgtacé% l?gfgtgi n é)Y\éEh%:}? a@TMl%ﬂgﬁg rt]}gcrésc?e%? a #1(? e>(()posin>g the molecule
to an hmtvaahg SoUDEE] wareeki OME danmlhgrs,oufoeracewamhe caieﬁ&ﬁ&l]:cdlﬂ into an active
one enb di mrent of the present invention, there.is
form qrphiePS Wie%;qsé% mj)quqg & agtiyation léﬁéiulltlﬁallle, i grapon of at least part of
the sce@{tPri sing the steps of adm nistering to the sclera a
nol ecul e in an anount sufficient to allow the nol ecul e
t 0086t umulnagre embodimeeng (le eha presamtdingxposi, rtlgjerb he a method of treating
nmol ecul e to an.activat.i sourc e
andlonRer GHE BRI R P e B el atiding ip ghogptera of the
individ@dl | &/ ErobQinkinR cdisdudR WoyipRiséd S5tht ) holh@bitable td¥ng agent, wherein
activation resulting in alteration of at |east part of
upon phetoaetivatign of ghgepeing a@ﬁnfe%ofdp%ﬁélﬁkméfcwup@ eesslinks at least one
V. t
molech%eo\?gfrﬁ ?(ﬂegra ﬂ?%}%cfflﬁneﬂaﬂrlﬁlrﬂnﬁg Ffsﬂ“aﬁ%r I@@géwg{dt i (gurther defined as
a smgﬁ c&pssdxhkmgomlduﬂg as @ dhhm d&lrmshnk)ﬁg trimdaeciuhadj ofi dmadrltur@ thereof. In an

add1t1 f %)glelt icy 5’?’981? gpgggq‘ﬁ H e 0 V\%p efolerg pléna protein polysaccharide,

glycosﬁhﬁﬁé?%dnveﬂrbtgagl%ant hg %ﬁblﬂ&l(ﬁﬂ%mmfﬁﬁ‘ecﬂh@&%f | nfi Bgkther specific
conmpound crosslinks at | east one nol ecule of the

embodiglentsa. then mpeoi fisc coftbgai mndicas, théhecrosdeingnkiomgpound comprises
glyceraf%lnlri))(l)c}l nd fns a(fiéjllglona?r d f(ilmen sa%he photoactivation comprises single photon

excitation, two photon excitation, or multi-photon excitation. Specific caging agents may
comprise an o-nitrobenzyl group, desyl group, phenacyl group, trans-o-cinnamoyl group,
coumarinyl group, quinoline-2-onyl group, xanthenyl group, thioxanthenyl group,

selenoxanthenyl group, anthracenyl group, or stilbenyl group.
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a single crosslinking nolecule, as a chain of
crosslinking nolecules, or a mxture thereof. In an
wa@adnstiomal speci fic enbodi ment, the nol ecul e BET/UN®05/016072

sclera is a protein polysaccharide, glycosam noglycan,

pr ot eogl ycan, or conbination or mxture thereof. In

further specific enbodinents, the protein is collagen

and/ or the crosslinking conmpound conprises

glyesnal dghygadditiBnAdghtddanalt dffrﬂq %H‘é@ﬁ'{t Rwedt{¥a, there is a method of

photoactlvatlon conprises single ot on excltation,
treatlmg/\mqbduqlrevﬁrmng intyapiagin, anondimgdhgl; ecphpmsmg &necstdpaiﬂpmmdmg to the sclera

of theg I f I 31% 80%86%?6?%a@ga§§mpog$%b%%ng 2& nl gxiqog?fgﬁ@p suitable for

polynﬁl{rﬁﬁﬁ’on Qa%d WHOWhltl@fd? UPheréidiupeh ieRfosaredfdyligh@l iiiddmpound polymerizes
xanthenyl roug t hi oxant heny| %moup sel enoxant henyl
[

with sedfu pithahiiless et theypelerg; oobotBt in pamighlag ewbpdipeot fhel qmd group of
{ t t ese tLo

e o PSR GIRIRTTE e O BB NEE Wl oy

tnacrylateamathmirylatdua:lmctlmrmﬁte,strmgeth&zceylstbep)ndﬁ)r Ppingl et gg)upo In another

clera o e individ a phat.o olyner zapl e
specily ﬁ@gaﬁawﬁw%aﬁwqu@@g{lzamecww(aa UT5F il $oPEG-based, such
as poyRkyYTBRd- él?&él?’(ﬂmeﬁﬁgr)@at@t@@bpl)tfo?E)@JmplWraQiyﬁr%QP Bor example.

exposure he conpound pol ynerizes Wt
i 18@327, wilhé e)&?qmtleég Uigbt why bhdurthslr definedoas daagle phdtan excitation, two

icul ar e the end rou of .the . .
photoB st B PP UG RSB | I 7 JPEHGS AP e photoinitiator is
waterGORBId. STHEphAbidGak atifhibHt@6y ¥k ylef, intadtiehyll spbdfic embod1ments

met hacryl ate, di nethacrylate, trinmethacrylate, and/o

vil#8A3] endingam agditipnal grdiodanens wédhe peesenrtseniont therehé a method of

treatlrEgE?écgglg g%%étbﬁméi/gpﬁoﬁp% Fﬂ“{@%aéué ] nfﬁt %gpa a§f rov1ed1ng to the

sclera( $TEBRNhdividual E)cmsqsluﬂqng)k:ompblw cnggeh ,w1fh)ﬁ pfhbaﬁﬁﬂnea,table caging agent;
The exposure to |i qa%gfe fur%her efined as

i ght
photo[gwwgﬁag HifoRRoOARERRRIE Caping Pae ook GRUREMEH 1R orgrmaiccule of the
scleramul ti-photon excitation. In a speC|f|c enbodi nent, the
photoinitiator is water soluble. The photoinitiator is
i H003di t edinbanothey gmbodiimenadﬂtheipmmht wpendidni there is a method of altering
L.Liana enbod

nbodi
one of FRREECT A IORT P AAB 200 "0 PR BPE e BT R of B ollowing

1) prévi@hgro REEYEI1k NgueWPRhe irdividihl ianctosslidkink, cotpoRhd SbMgrised with a
the steps of providing to the sclera of the individua

photoactiviatablyl $agkIsh aSEGRYETAR 'ﬁlﬁ’@e‘&lﬁ\ﬁﬁl’t’% photppstvatien pf sicagAging agent the
crosslﬁﬁ{%%}&nﬁ% %l crepgg aa‘ftlé enlgofe%ll?e RPALAG I {RE aﬁ(li 2) providing to

cr OSS | ng | east one Nno
the omﬂaﬁ hﬁus Gdfetha 1ncﬂ1@ﬂﬂdl} al phcﬁafmﬂjnﬂerlzahimodjmmmddfavtﬁgeat least one end

groupo§ulﬁgp¢t %&\ﬁ%lprgz% 1011:51(q o amg%ltagﬁd&/glsqeg{ tugfr)llgg gosure to light the

comp&ﬁ@%&l?ﬁn@ﬂzé&nﬁltﬂ tsBIgt QltHfa &Bfecfll‘él JfONE RRulad YisRIeOWE Bbthd In specific
e ocular tissue of the individual a crosslinking

embo«hmqntwtitt qnul-qnmssmqmmhesgatpih@t patof gapaishescleagiayglid, ins, trabecular
mesh\gg%r ﬂli] Lﬁ/ggr t%'h?wgeﬁ) °fh z?neolthee(%tspl)éé:?ﬁéJ enqtt)é)cfl r%terlltvﬁltelc(r)c?ssf)nkmg agent is further
defined as crosslinking itself to a compound in the ocular tissue. In particular embodiments, the
crosslinking agent does not facilitate crosslinking between two or more components already

present in the ocular tissue but itself is one of the one or more molecules being crosslinked.
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crosslinking conmpound crosslinks at | east one nol ecul e
of the ocular tissue; and 2) providing to the ocul ar
wo e@suesef the individual: a photopol ynmeri zabl BCT/US2005/016072

conmpound having at |east one end group suitable for

pol ymeri zation; and a photoinitiator, wherein upon

exposure to light the conpound pol ynerizes with

itself, with a nolecule of the ocular tissue, or both.

| [00SBEC fthCurPBRABGMIRAL Sf hd'BrREH! Aerlois f

a[m?egst part o? al cor nea, g({gera %@{é’%f gl%rgqm hfi3d of treating
and/onpratmrtmganquhlvm indlvmdua:hu:tofripmmntghhﬂ step of provading hethe sclera of the
: epbodi nent, .the cro nki ent js further
indiviiBF S ERAR el sgTPOSES Pthg? BNIGHTSHBe: refgesbent, wherein
upon ﬁﬁdtb&ftlvbh&ﬁ 4€.thd BadlAg tagéﬁﬂt' tRE &méﬁﬂlhﬂ'?'&ﬁrpoﬁﬁ@ crosslinks at least one

crosslinking agent does not facilitate crosslinking
molechlgt g dlie SHsraor Thsr erosgimsge Aespeinde Ay bere,fgrélmr {lefincfeas a single

sel
crossi o8 4P a2 ehbbdctosb BB nlech 1S, ARG sl ff tgpsctera may
be any e l@tués edthpriisedeantlean in phertkereis, andvei Bgudiff erhb&dined is a protein,
and/ or preventlng myopia i n an indivjdual, conpr|S|ng

polysapﬂ@r@@eﬁarb? W% dyFrgammaghear.chreeqelyran g GoptiRatigndhereof. In a
specif® EhBSSheRK! (A8 HOMRPYRLARLMR! | SR anMahiffitiBnal specific embodiment, the

phot oact | vat abl e cagi ng agent, wherel n upon
crosslipkimgo agmpeidi cmmphsctshgl)@algidwgy@enfn tanether aspstifinkembodiment, the

C ound crosslinks at |east, one nDIe ul e
photoS BRI Sorfia s SUEY AT Sm%ﬁu%p a8 eirerhgice. or multi-photon
absorbdfide. Nefl safurthes shdific an@@&lhieﬁ{('tﬁg Cd%eﬁt SmptPsed an o-nitrobenzyl
chai n of crosslinking nol ecules. nol ecul e of the
group,sddskk grovpy plismaey] yeren, deans©- @mqmqyé @doun; cheastinylrgrpa, tquinoline-2-

only gl’cﬂl%glgél{glé%n}? grd)ug @g?%h{] rg)p é%)opc,j ls yr@%xiélgr}ﬁeﬁg gg;%o%pa ﬁm&fracenyl group, or

sunww@rgmapglycan or conblnatlon thereof In a specific
enbodi nent roteln is collagen. In an additiona

sk98éok i c Iér?@aaieﬁéwbo gt thsss |is r?km?&l%ioﬂ{)@i?ﬁ@ng and/or preventmg
qQ C&; f
i ) BER A CEahAGNY O, b AUPLBRGSOL i of e e
photomwﬂwnmah}@squmuné having aptea$tmmeaeludcgrdum1w,abl@rfor polymerization; and a
.mul ti-photon absorbance rther
photmﬁ%&& Riem ppen g)é%qube fggég{tatgsﬁampggg 5 f:ymerlzes with itself, with a
molec@le Nbf rABereIdth, Hro¥pth. desy|a GpesiAc BRBOHER¥t, IRURNd group of the
trans- o- C|nnanDyI group, coumarinyl group,
photopglymeizahle- zompapnd gs ofwsther, defiRedhyds gpmppsing an acrylate, diacrylate,
triacry élli]‘% %gtgé%gﬁy grd%{dgt'ﬂQCr ?é %Iqlgl)éﬁg J}ﬁa‘?é/ orgxglﬁglo%rgrp In another specific
embodanertheake @Mbtm@blyﬁrﬁlzaﬁlhafompoandl 1I§Eﬁul’tbd défitedead |m:g} based such as
and/ or prgéent ng n.an individual, conprisi

poly(ePEneriFoDp it A e IPEGTIVIL SEalBAtotsh Priofig Bpscitaginbodiment,
the ph@cow%ﬁ&pwfﬁ eg g@@% ﬁgf&%%&}%' R n@%tdr@%&rb%ﬂ@e §PRhulti-photon

group suitab meri zat | on
absorbpinagt O h&l}lhomrutiatomtm@y b watgpeolublepodor Blfnlmtddltg/htxygtre for example.

d |y t I :
GREPCT opB st REgfR dipoditgicint! dRenBERrPentve e efgre is o
photop@[}@xwlzﬁﬁletﬁﬁlpﬂﬂm ﬂﬂﬂéd{ﬂiﬁ{sieg aRbBpeMITROLIR ds 1dstih t fBfExample, which

defined as conprising an acryl ate, dlacrylate
may be further defined as native elastin or an engmeered elastin. In further specific

embodiments, the polypeptide is further defined as having one or more natural amino acid

substitutions suitable for polymerization and/or wherein the polypeptide is further defined as
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triacrylate, nethacrylate, dinmethacrylate,
trinmethacrylate, or vinyl group hi another specific
wendediosent , t he phot opol yneri zabl e conpound i BCT/Us100&016072

defi ned as PEG based, such as

pol y(et hyl ene-gl ycol ) di net hacryl ate (PEGDM), or a

hydrogel . In another specific enbodi nent, the

phot oacti vation conprises single photon absorbance,
havm%%e@?%@r@ rﬁ;ﬁ%'hgﬁln&ﬁmooarc1d§150¥ﬂpr1f§f?1%td?ﬁ ARRRARREcal gfbemps that are

photoinitiator may be water solublée-and/or inhibite
appropyiatexgueaiymenzationafep peotoindio®ivh, dirboth. speci fi ¢

R@‘?&gm y%’e?‘? fg@fggr ouid S}{llagfi{et? i n%%l!ﬂeirggerﬁlsonathere is a method of
treatll@hﬂﬂepbf@entl@ﬁﬂo@& 1ﬁ|@Shﬁmldlfa‘l)rcoﬁxfﬂfﬁﬁlgetheV\s’?ép@rbﬂTBbbwdmg to the

be further defined as native elastin or an engineered
scleragplatiei individyial ararprshinkipe cpmpeunshensa eih 8, photpactivatable caging agent;
s r
photoﬁgi\)&pggkﬁ%dé&g%wggSubs?ﬁ% g«lﬁghgﬁsé&?%’ 1@?1n%nft‘ 185t S Solecule of the
scknmolynerlzatlon and/ or mhereln t he pol ypeptide is

f fined asha ope or nmore non-natural am

BITE nfs*r nofhes pbadigteTy o @ecm%%%%%lwer@}% ﬁgerft iy mgihad of altering
one oP RO RlccRifcdl %’i‘oﬂ%méé BTah ZRhIaP Bssub Qonphisingi e tdr %B{}Pc% the following:

or both. [0038] In an additional enbodi ment of
1) prcpn@sgrto thweutitan vssue totﬁébqemdswéuam ﬁQEBImklngrc@atpong(_i c_ompnsed with a
photo?ﬁgagatﬁ)éeo cgaeg(\;lfgntal%er}i W EIIS l%pon gecég? Rpoyf : g%‘f 1v€ﬂ%n tlllesclza%%lg agent the
crosslinkéhg/ ¢ditigdund dz‘:cﬁs@ﬁﬁltsl AHéRPorOMPRUINE of AgLsbulritRsig; and 2) providing to

phot oact | vat abl e cagi ng agent; photoactivating f he
the Oiimft daeeiafdhannd vidagh @gp ymefizabler epyapquiak ying at least one end

groupeﬁgﬁgl Oft w#zxﬁ@#a%oﬂf ahd'g ltcﬁflﬁlato[rogls\g eir] &p%g(ﬁesruﬁe to light the

I'ment” 0 resent invention ere
compmfndaj)dslgmengesoweh otsellfowﬁh rembiauleadf the @pelat itiesuepbr d6th. In specific
cular tiss conprisin h of the follow ng

one or bo
embodifiggfeo fieii SO B GPR [ISCBUB OB COME ST iaeuth 1, rabecular

mesh\%&S&l SRRbR TGP O rtRASREE BE @me@hlﬂle%ts the crosslinking agent is further
hot oact i vat abl e cagi ng agent, wherein upon sel ecttve

deﬁnqdmtcmhnﬂvag itesif tofa qoimpopn lmt@e agdat tisshe cr ossl i nki ng

o@d&q&gr ntd i @ggzgédlp%flaé)em&) owe(ﬁll HE%% ”Bxieﬁegn d?,Yﬁnéan’t ﬁlglé,e i§ a method of

treatlrfgfanfdhﬁ prévénithgtgbpiadn pR Gidddahyl NEnprRgethe 0P B PEbviding to the sclera
havi ng at | east one end grou sui table for
of thedpdliyidupl 3 giosdikingempoynd compritedayigh a phpfepdivatahlsaiaging agent, such

that tkﬁ)%%ﬂﬁ#){lﬁd h&ﬁlﬁe%ﬁﬁig%ﬁ gpﬁgﬂgy H?A(?fﬂl%rn th Z)?o&/l\fcé Qros%lmkﬁ in a desired

e’ ocul ar tissue
regionl nf gpetissuec embadpereind smbbdhment; uharcrdssisking compoursiegiclds a single

crossitsC i Rt SeFotEl 71 GOP BHASHRENIC Ybaifemefhe crosslinking

compcﬁ@ﬁ%élﬁé: R8T BP B BloBslink 1Ry MbREAE! WhENY 1898 atddS In a further specific
furt’her defined as crosslinking itself to a conpound

embodlmenhethocqybahnltmsm@mpopw@]nprlaesan pldality ohakpeat units that become
resent ..i nvent

e odi L. 0 h..reisametrho.
1nd1V1§lfr£? tc[r%sg.ﬁ{]]lﬂag Ao C}?%lll&pl‘lpo\l/‘l acy tborhykbala adﬁl%gﬂali Sﬁ)afl&lc Eonl o?hment, the
crossliBRMpresdtidg i§ bpable@yd forimipg @Mbﬁﬂ WithtaGndibeul & 64 BE clera.

[0041] In another embodiment of the present invention, there is a method of treating
and/or preventing myopia in an individual, comprising the step of providing to the sclera of the

individual: a photopolymerizable compound having at least one moiety suitable for
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of the individual a crosslinking conmpound conpri sed
Wi th a photoactivatabl e caging agent, such that the
w@oospause? may be specifically activated by irredi/asi005016072

to produce crosslinks in a desired region of the

tissue.. In a specific enbodi nent, the crosslinking

conpound yields a single crosslinking nolecule when it

is activated. In another specific enbodi nent, the
POl b e PRRTRIRHLR MR p HOsy FREAIHE SRSl capable of
formiaghouhivakent bortdnwitl anstbérn mileoge 06 theaengooodipritls esncaecule of the sclera,

or w@l? gg@]l | m:iar@e eat n| L ggrtg?lleglgg%l rh%:t]cy%) erlzable compound is

furth@ddlifink® raalcom@mfgl el mw ARQEylaté, h@a@ﬁy@&‘iéllh&libd}?late dimethacrylate,
reaction is capable of formn ecul e

trimeffactyfpde,su veind . gro@n 4l a fuysthgn @mgedm@nbdhﬁ peatep@dymetizable compound is
r i.ny t ho tr
furthd} %%%{é& parsee\ll glﬁ%hlog)ﬂrhc oq?rﬁm% ﬁv@nﬁﬁ]a : golna%nsle Eoe} etﬂglenegn\écol (PEG), a
protetmeoxstaepokyﬁaq@hmddjl Nfh tao spévifis cdnsiodiraént) Mie lmﬂygataiaﬁkle comprises
phot opol yneri zabl e _co d having at | east one

poly(hﬁhérloylcsqﬂc%a(ﬂ)qnélafaaﬂﬂfﬂt%, ggq)r} g{lp%fateaq{d(eéatansulfate for example.
Phed4y ni t Tt ofo’re%ﬁk?é 8ja8 YRR XRARH! Grobdly! Hﬁhge:ﬂﬁ% and technical
conpound i s capa of formng a coval en? bon %

advardmgess hdrtherprasent] ipveftionhie aderptbaintdle detailad alesopipéionlog thd invention that

follox%/%lglaag%l el{e@e{ﬁmqeﬁg(t)%% 2?\851&09%@2 e%:gzl glg}zﬁ%gb%ﬁ%glo }?et invention will be

describeél t t@éinkRdri WBIdh 8% OB Jubjebd oPMhAelakh & lo®  thélliAeYbAL €kt should be
triacryl ate, nethacrylate, dinethacryl ate,

appreciatageb gms9|s§tll@d iprthe pﬁythatgqhg @pncepﬁma apg rspmﬁc embodiment disclosed

may l%.n%%%’i il ZedtaE géﬁggﬁl i J&é‘lgﬁﬁqé&a&gs%%nﬁﬁéﬂ%ct%resLfrott cl?a%ymg out the

same [patpoetsyf tha pgdsyrﬁohvdnﬁﬁﬁ) It @oﬁiﬂ@ﬂ%lb@ reflized by those skilled in the art that
olysaccharlde speci f.i ¢ enbaodi ment

such iﬂﬂlxﬁé eﬂweowqtéieg%gpwm 0F %oaﬁpgt)he invention as set forth

in thé %Fﬂald@&‘ Sdl'zhﬁét eTh<9 '?19091" RhfurSWhicAt a?re %eh%%daﬁoaBé L@h Et%nstlc of the
f exanpl e. The foregoli ng has outlined rat

invenhpndutitly as heits e@tanuz@tsoramﬁl metbhe o€ aperamm@ges vwoth ifurther objects and

r esent |nv ion jn. order that e det
acvarfleR P e Bt ¢ nlefeciah Fogt, B4, S0 g E o isoitjorp avhen considered. in
connd@bs Wlth%@%&&rﬁ)%yuédﬁigb vréQMas th @@tebdﬁ SsIpNAd A8 M RBRSer, that each
of the invention wl e descri bed herel nafter mhlch
of thef Bgures epravidpdar the pwrﬁesecwfailn@ra@m ©ne desevighien enly and is not intended
asadgﬂngl%go?ﬁaeﬁﬂ%se&ﬂtgéggs J%R& skilled in the art that

onception a jodi ment di scl osed may

323{ Sﬁ?kgyogfﬁbﬁ[mgﬁﬁﬁégﬁgﬁ égﬁr}%%&y&% he sane

vent 1.0

pi@‘?‘&i g{’f "{ Rl{e} ] élgg?rﬁta{lﬁifgg 8f %hetmgstenLﬁlefﬁntlon rgference 1S now

made €8] me\&ah@mngmg&tlmﬁﬁ taﬁé\ﬂ; i niiRktiSleRan thd arc@amﬁksﬁﬂﬁgaarrawtngs
and scope of the invention as set forth int

apP¥dded ElGihdlustrates aowepmplagt embediggntc pf amotgspged\visagent of the
aracteristic of the invention, both as to its
pﬁmmhln§%¥§gtlon and nmet hod of operation, together with
f lﬂﬂﬂdﬂr oRj(e & $lustrdesodvaxeipipeg ewibbdinizat b4 tremomer for mixture with a
understood fromthe foll owi ng description when
photopgidPHer ed i n

[0046] FIG. 3 illustrates an exemplary embodiment of a photoinitiator of the present

invention.
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connection with the acconpanying figures. It is to be
expressly understood, however, that each of the
wo c@anes9i s provided for the purpose of ill ustralt/Usmwos/016072
and description only and is not intended as a
definition of the limts of the present invention.
BRI EF DESCRI PTI ON OF THE FI GURES [ 0043] For a nore
conpl ete understandi ng of the present invention,
rqf)@iﬂnceﬂ@ ﬁoyﬁdmdgntlﬁc&!&% fnok)t)ﬂ‘me"gclgﬁs é)'dmuls treatment with
taken’in conjunction with the acconmpanyi ng draw n
poly(gtholeng-ghicGl) dimethhergtateaPESRIV).exenpl ary enbodi nent of a

BRG0Pt Al o EoBess  onbORREH Al B weatment with

PEGDRNONMEr for m xture W|th a photoinitiator. [0046] FIG
3illustrates an exenplary enbodi nent of a
pHB8HAINni t FHE-00 erovides pi eBemplativemthesis. pOO#PIPIRI@® nolymerization
gpms an increase in porcine sclera nodul us by

eatment with poly(ethyl ene-glycol) dinmethacrylate

( F[’BIEJJ‘}’D FDI{)4781]11uEtkz@es dn dxlepdiry ayrﬂlsesﬁs"bﬂeﬂ@ﬂ@itsgeydom oligomers.
human scl e{ﬁg ém)dul us by treat ment with PEGDM [0049]
d

FIlB951d o § SPTRYIdes @hpFrEriplay YRESHiS &ff Sipgls- piberpwolymerization
intiat®Q! ynmeri zation initiators. [0050] FIG 7 illustrates

an exenpl ary synthesis of ethylene glycol oligoners.

[ 40832] FI EG.® ipustvitebasshart vexnelgpitrsingy phdtes pelyoferization initiator.

DGR S BCY, SR TR ARG R RPE b herzable Water-solubl

monoi¥ry (FRGL 04 ) &1 wmbﬂs@ﬁmé ph&t@%ﬂtox& kﬁ'ﬁ}s 108-1b&k

illustrate sone exenpl ari//i pol yneri zabl e wat er - sol ubl e

rrd%iﬂdrs Fir.d1 shomps axeapiiay enaleg efomethimineiisalaucineonrd leucine for
use ad Edr‘%tué?’;nm%oﬁ ds 1L Q%élémfe,n@ofh?e A0gRnexenp! ary

euci ne, Ieu0|ne for use

nvent i Qﬁﬁﬁ%@é@eﬁ#ﬁcﬁﬁéﬂiﬂ%ﬁ%@“@éﬁmﬁm

[ It will adi arent. tqQ.0 skill ed

RO, ¢ o FeafiE” Bomatert R S Akini 4f M Mt SR substitutions

and nlﬁ&ﬂﬁmloﬁadleay Pe hiade iif igninverish 8igtiesidhdreinhew ithoMt tdepatting from the
departing fromthe scope _and spirit of the invention.

scopepanslcsniniieef Hiet inxerione o gkilled sartispat repegnizsshat iip semeesiplodiments the

1nven{191’? consists essentially of one or more elements of the invention and/or a method of the

1nitia

invention consists essentially of one or more steps of the invention or employs one or more
elements of the invention.

L Definitions

[0056] As used herein the specification, "a" or "an" may mean one or more. As used
herein in the claim(s), when used in conjunction with the word "comprising"”, the words "a" or
"an" may mean one or more than one. As used herein “another” may mean at least a second or
more.

[0057] The term “biocompatible” as used herein refers to a compound that is not
toxic or injurious to an individual. However, although a compound may be considered toxic, it

may nevertheless be employed in the present invention if protected, such as by a caging agent,

for example. The toxic compound would not be released except under targeted, specific
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i nvention consists essentially of one or nore el enents
of the invention and/or a nmethod of the invention
W@ onsiis3g7 essentially of one or nore steps of PaEUS2005/016072
i nvention or enploys one or nore elenments of the
invention. |I. Definitions [0056] As used herein the
specification, "a" or "an" may nean one or nore. As
used herein in the clainms), when used in conjunction
activatbrt Bf thBRa¥RE AgeiROSRAia8 Wih Tlight R Bison Be deireddPecillBYissue having
mean one or nore than one. As used herein "another”
the cagagcomnaundt | east a second or nore. [0057] The term

"hi npag.i bl e” . sed herein reter 0 co und .
P3P Pl ™ B ol Biior S5 b GpGRRP ERps of 0 e

alteringaneNeile balidgheragited 1,0 8ROER G 6TBY1E oS iThaler $cilfieXdnthodiment, the
it may neverthel ess be enployed in the present

: oyea, . ,
term refeysetet M@ tgiping apgactivg forgy ehthg dispie-altemaging gnelgane untlpctivated by
anené%?%U%f%.'The t oxi ¢ conpound woul d not be rel eased
except under targeted, specificactivation of the
CH®59D adémrt terrs UthmaBanwe? fas lisghherdinr efére do uppo nutbecal value of the

desjred specific tissue having the caged conpound.
s e B B4 A SRR OO,
f [0ded] ONaAtheGE@YPGQ A ukdPRHYERIERFS DI RIrBiaHAISr RRIaNEeformation of

protected by another nolecul e/noiety. In a specific
a mategigbwailenstness. Tmpartiewlan, fhefraaterial somprintsait tasigpaginofi thasdtléree

f f ' -.al I | e il o :
a@{blmvlg t et&]}% )}terlén?] Srglg%lfagiyzel %%btrlkgg a[sngléqicgfjijere H(lig{elésrtr% the ability of a tissue

or orgarC@RAIhANC RS fidsti ke ehdpele@bruidt EeSinfl@erich ©f Bd¥Bds! ifdbsed on it in the
val ue of the nmeasured deformation of a materi al
body. dj vi ded by stress of the material. [0060] The term
@PS?]D %eut%?g BRJagld raFfu‘géds hbRid R8eSA0td PHRLan? 2 W8t icient that
deformation of a material under stress. In particular,
repres¢iitg soelt ey nahercalipy fos esaraple] thasbgpatd whfchtahsmbstaher @.body possesses

006 The term "nmechanic stability" S herei n
a mec By brapgriy KGR PTG B P B i qur P ihn A o Il fpsaecognizes
that thelrngddnéit medals aBaRE SVER drasahethb® of Mdav@RiRnOfthe specific type of
stresses inposed on it in the body. [0062] The term

modulugrdingugieasiged;sibd mateailnbeing enepsvigda andristthatcasy of the sclera, the

efficl.ent th [ nts,...syuch .as_nunerical l for

SIS SR e SUERRI RS FoIBR b T egtar e
P@963SSeThe terc aniticstlot@t exptation(Busbd asreit fe@@tditherapplication of

. el asticity, for exiggégz. A skilled artisan recogni zes

light thaignay pgivaliy gwlem ghisthg @sanimyianequs aksoeptiopeeihpgre than one
Pf 1 %@aﬁz‘ﬁé'ﬁ% tafel%s SOEGING 6 the BRitQfio "B MBnPE!

pmﬁonea@%re , the %gterfaﬁgﬁgﬁng neasbrég?gand igP?hg&ggggbynwmm

of absofptioheors s¢attesing tdfeseveral photons simultaneously or near simultaneously. In a

conditl%%
ex

specific embodiment, the multi-photon excitation is of suitable intensity and wavelength to cause
an absorbing compound to reach an activated state, that is to uncage a caged molecule or to
polymerize a photopolymerizable compound. Such multi-photon absorbance can take place by
different processes, including those in which the photons activate the absorbing material through
near simultaneous absorbance, and those in which the multiple photons are absorbed
sequentially.

[0064] The term “myopia” as used herein, which may also be referred to as near-

sightedness, refers to the ability to clearly see objects up close but not those at a distance. The
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condition of the tissue (as in age or health) and the
tissue's location on the ocular gl obe. [0063] The term
w0 pstiiosphot on excitation” as used herein ref epGI/US200H1€16072

application of light that may activate a nol ecul e

t hrough the near sinultaneous absorption of nore than

one photon. This may be also stated as referring to

the excitation of an atom or nol ecul e by neans of
preserﬁqwn@ibhqg sﬁﬁabﬁg%rt 8l 158 s0AndS §YRER| oPRAYEARS In specific embodlments

si mul taneously or near sinultaneously. I'n a specifi
myOplenb@dthnhmc anh e dmagmqseqb wdeoreyelxadi ¢langadioniis asfocitrdt wbh ghinning of

intensity and wavel engt 0 use.. absor bi
ocular tbsﬁﬁ%squ%F daoptggghpglﬁlog ({} tb%tg& ﬁ-gglg MYRLY 15; @e%%d as greater than 8
dioptetdlcage a caged nol ecule or to polynerize a

phot Oﬁ0| ymeri zabl e conpound. Such nul ti-photon

alf98fbancldec termt MY@FW&@%B}Y@M {]%E@hbasmi geapwsd” as used herein
refers lggs S%F%gld%@ﬁsg{é ‘}Qﬁegﬂaﬁ&% e[%?t%l %?r&ht%ﬁ: o\cfz(tg%y qu-glycol) backbone

monorabseli diiayiees-glgos Wlﬁﬁ&&)\/ﬂhblﬂ\blffdfﬂng lead grolipd armldedq@rwhmmmg some or no
are absorbed sequenti al 4 The term "nyop
other REBYMFSSUFthas, {RT SIS Jéf?ﬁg@@ OrXé‘Pee FReslyipethactHlate; lysine, arginine,

chond i@ s QARE Sk%ratirnesfuﬁ‘ét% LR th ?pe@ﬁicj dhi¥odifeb, G815l dfiREE as an oligomer or

obj ects up cl ose but not those at a di stance.
a polyfiee peregrsing thewepsatedninits of ethylebt glytdr(-QCH.€Hds-rs and

o o tre bR BnaloBgRBEEE IR A b BFraresfisopl B ity of the

materiadS 08¢ adtBdtad B 1ight hal iRGue re@@tU\lvﬁli tﬁdn$s‘éli@§ ok BtieRnolecules to form

posterior portion of the gl obe. ggl@r% iais
chadebmnﬁw 85 oter serdprpations @vavgibﬁefa&en b 5? n gppsificeprpodiments, the

photopho[?)?léglgﬁiﬁgif e%ﬂﬁ)rg!esy Bgfg%ieh?ﬁ?%%ﬁe&oﬁ%mﬁg%gol aerr]iliglﬁg molecule or

Inre to a oun onpri si ng
subunip dicréc] p@iym‘ehmdt@npmlﬂy (1 eidigdubnef ht ydota) obbatkbdim @articular aspects, the

noner of eth ne- col with o \Ni hut.d'ff n
e '83}1%&%@? o byediel S gicabror Dot ropertis of a
tissue MQHﬁrastléh'@Hloaﬁus {OhcRiRIRh&or didiBhAYhe §ttdn ?ha@fea tlssue is increased

I met hacryl ate, |ysine, arginine, chondroit

(or thas alredgucgon lmastaftngth 1§ lprcfvan@d oerqtard{:cﬁ glp @@nfcubr aspects of the invention, it

. enbo s _defi ed as_an one
s & cof gy SRS e e SRubEL NG Eora bt Wl B BB Rg ent wit
and withddrt Initift0R66] The term ™ photopol yneri zabl e" as used

herein refers to the ability of the material to be

ald06Vlat edhsyem gHeveatian of mygpia” @eatqd hﬁfftlh refersrig é1oaygidance of the

develog 8{0 ?Fnlgl?’l olﬁ g(}\tll't:f]x gﬁ S%gélg}? %nl[%l Elgr}]e gla ig Pe%ﬁéﬂl%ﬁtly avoided,

in altegatioé embodimentshibe phset ofpmlyypieis dedyedn IE tﬁn‘ﬂrelr sgific embodiments, the
atlon W th anther zable

yner i
mdwwﬁﬁi @c‘M'l“é GrYoRIS ATV ERIR rwln&ﬁzﬁfwﬁ%ﬁs??& edf Iy ¢lpping myopia.

NROESIU! € TRE tLine S8 s uld RER refels RAIE Fidraibrous coat of the eye,
aspects the termrefers to at | east one nol ecul e that

conthrvgdscqrha phgrsily and thetephic oa1vs3 posrtethmi}h properties of
200k Ue TRIGRAL RAL @R orSR HETREM! H0uded nRST SRSEH e application of
Q0 Yot Tl ?P‘éﬁ’éﬁ ‘f‘ £ yed b BT tseen
light that may activate a molecule through the absorption of a single photon This may also be
stated as the excitation of an atom or molecule by means of absorbing or scattering of a single
photon. In a specific embodiment, the single photon excitation is of suitable intensity and

wavelength to uncage a caged molecule or to polymerize a photopolymerizable compound.
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(or that a reduction in strength is prevented or
retarded). In particular aspects of the invention, it
w0 g00a/1opound that is able to form an ol i goneEPCDUSA05/016072

pol ymer under the irradiation of |ight with and
wi thout initiators. [0067] The term "prevention of
myopi a" as used herein refers to the avoi dance of the
devel opnent of myopia. Although in specific
eIfp@1] TeNThe {hA MLORA bEmPEHFRREHNt heRYiDtd&S to R amelioration of at
alternative enbodi nents the onset of myopia is

least geg aymptom af muyopiseer gqﬁ@git@ ithe egtrdiignethe sclemad stretching, retarding of

h AL V| [ 1y Whi ia s prevented is a .
slerd Jfh 6 R et B B AR ol SR Tt dsprmore, o sk
artisarl hexolgaizes thactiertitatnient ds&ndieked t ihgirevsvibion! IRh AV iproving it to its

fibrous coat of the ere, continuous with cornea )
fulleshttent; dnpasirylar Repeshs: e R vefers 4o PEVrRiNg,the poemessionts slowing the
e . L) i . .
proer SIS 01 SR BHFLL R Qs 5 LIS 05 et Bodimen.
visiomsphtebzdse t hr ough t he absorption of a single photon
Thi y so be stated as the excitation, of an atom |
Eb‘f?d ecul & BFnddRPIGIONBEHR I S dFes EgereFafsg 1 heaapplication of

light Whidfll BaypBANARE a hibl@ufP@Edugh Gh& HBAdiMBMncold SosdiBh & two photons.
hoton excitation is of suitable intensity and .
Statec{/)\m@Oélwgtwm & refecsatpecxgitatigieef sroitemupremolectle byohsame oif absorption or

' hi I i.Z unpd..[ 097 The term. . . .
sancip P OB IR S0 S P LR U H i 1o o spcin
embodiffitnt, ah@tw®ph@bn atcilagasis dseitshlepitanitphindwaptiand@h to uncage a caged

refers to the retarding of the scleral stretchin

g9, .
moleculs; ofr i RALYBFTIZSA RRUPPAVINFHI2Rl, cogtPopBy.a f fEcififeembodiment, the two
phoroSEA % B oF BB R) SHPH D O NATEABe g g componna
reach t peatctbatedd siate, ndtat nesedtat auncager ov ecagedsi wnlecslaclor a®  polymerize a.

I pr ovi it toits fullest extent hi, particul ar .
photob @Rt rampir PSP SoHPHITCh € hr 8t alise oy differnt
procesdEs, S iRWdNE tthescP I SVIRES ItRO HotdRk ORtRateS N aBSorbing material though -

~ degenerative opia, for exanple. In a specific
simulignepygionagar-simylangoys asoshaaes, lahg gwse jrophich tiheva phatens are absorbed
Saywﬁ&a photon excitation” as used herein refers to the

applFication of light which may activate a nol ecul e
II. tThe®ygbsenloEnvemdionsi nul t aneous absorption of two

photons. Stated in another way, it refers to

ej72at i OThedpraddntaim@ntidn iDldeetee Yy tH¥eadsnRht and/or prevention of
absorption or scattering of two photons sinultaneously )
myopigy pafHcelagy @yt%f?ﬁgp%phemh(yﬂcali eri_/oqqlilegncglb@@qufq ef the sclera.” In specific
i Y . . Lo of . .
oo SRR TRt 4L AR AR A S 8o AP Spia. an 0
presertt anpaitipneallexates hirostogdiipger irzdidlee cootipedndretdhing at least partially,

e e N T E NI O R

the scRES OInbd §@cBRMAVHAER, the AR A€ bbYipbSGortaatet: thtR&kra to arrest or
is, to uncage a caged nolecule or to polynerize a .

slow ppgressiel 9fmeyopiabl e conpound. Such two phot on
aRﬁﬁSPanC@en%%quE Qlll(?ncl%la&aq Vplﬁm Qllggg & %%ptoms of myopia or susceptible to

developing myopia is administered, such as systemically or locally, at least one of the two
following compounds: 1) a crosslinking reagent caged by a photoactivatable caging agent;

and/or 2) a photopolymerizable compound that is activated selectively with light. In particular,
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processes, including those in which the photons
activate the absorbing material though sinultaneous or
wmemsAsi3oul t aneous absor bance, and those in whpchusives/n16072
two photons are absorbed sequentially. Il. The Present
I nvention [0072] The present invention is directed to
the treatnent and/or prevention of nyopia,
particularly by affecting the physical and/or cheni cal
there 'I‘safléér&f L by oﬁﬁises‘h% tHaf tlﬁaorﬁeﬁlflh§o?m3%gleﬁ?ﬁt1ﬁfre£§%8 and/or such that
era Is st etce I n nyopi a, and particular In
the sqhert ok goCstrydpamy; fuather. t heelpi[eesem ai tangetetlilgght source is applied to the
IIeV| ates this stretc

cont
sclersgyr, G RS ABRdRaIsal t PR feu i P REr ey O e fGeient time for
adeqlﬁfee@ﬁﬁbtﬁfoﬁleﬁﬂtthe tghotdpR1yhsdrEhBle Oigeh P aHE SmbREUIRY RMmulate within
addi tional strength of the sclera. In a specific
multiglathissieseieludingetheselagd SCiaae thab theossiars snpreaipele dargethd with an energy

cl f
s ESE B 2L AR50 P PSPl PP

selectifedpiand athe Phdapplynidrizable weleehlopiary acirapddasdlsctively or preferentially
adm nj stered, such as systenmically or locally, at
within hgseletne of the two fol | owi ng conpounds: 1) a

1L C'Mf‘f# jhnki ng reagent caged by a photoactivatable
cagi ng agent; and/or 2) a photopol yneri zabl e conpound

t E@é 41 S aftdpuatie dndelistdnt V(ﬁ{ tﬁe Wivkftidd, @hopial I%nch may alﬁo be referred
p rt| ul ar, fhere 1's use of e conpoulnds” such that e
to as mmngSdrte‘ss toeeurs Mlena\lghtsentcrmﬁzhs ege frdsesrin Stomhof thatretina instead of

) he sclera does ot stre furt er ej t her

airecty &8 TRG3s GRREHOY b gRireE BT isatencr ity & et 1l 1Gtaes fhgn @ normal

eye. Néarﬁgﬁte@ﬁ)eﬂiﬂé @y}ﬁ@ﬂlﬂy%eéw%n P%Qfse Mut ﬁ@\%cdlfﬂ&llty seeing far away. Myopia
iments, follow ng sufficient time for adequate

often gnaytifeplsuini erildsen, ttwealbh@@@pmsm@grezaml@ wefepttBrougheadolescence, and

stabllflﬂzrgic fug:%tr . @glgn%gg,{ %&ngpt}%&ts zﬁ' {Bgiuttdl Fﬁj&‘ré Idfsz#lgg Iv\é’smn and/or vision that

seemﬂﬂméxs\fﬁoyl shaingeged with an energy source, such as
ht or alternatively ultrasound, the uncagi ng_ of
crl I8 i nkiNFRySighisRaTe sisyalbuirs & apiddly | debiljfatifngy cppdition "Bt s casily
correo'?ﬁ%t opolyJEe rl!ngtﬁ{?éeg W?th %fégs%§ QBﬁaﬁgtbr\’%ﬁ&tﬁgl ﬁﬁééryel Mn specific
or preferentially w't the sclera.
embodlid@n] thHerprespetink erdioabgrtdsybnt is lmfltetirbe thnvemsasowhere the myopia is so

opi a, .which al be referr as : .
severd 3R <Pt deliostts GPeTuHEh PREGH o eATERFIRg hafliigd). Pathologic
myopfao Wl'ﬁ(ﬁﬁsmh? afsb et reRireliNg ak AbidRrating h%%l@ﬁﬂédl@/%égﬁls%velopmg by

. This 1s caused by a cornea that is steeper and/

the smnéyteca%tof i lefel Jﬂigeﬁretqlmg af ribe rﬁypbaéy@layr\@/@rs;@mmtbopge in some
embot% eg SC ms%ﬁﬂfnéglgl n%r%gxg Fé’\ge anciJ QGM(%OOII%SS 8$ } glr?n rr%rﬁllnerllglt durmrg the fifth to

sevenﬁqfudcaidesrof litfks Ukl Spygcikie eﬁmsesmmna;g the &sSils b Yan Wb hsendl lgfowtlo f new blood
adol escence, .and stabilizes in early adulthood,

vessels (naow aipy| aggtior bepgdh hedayladi st ance vi si on and/ or

V'[(ﬁi%]‘ thife degree of myopia is determined by measurement of refractive error in

diopters, axial length determination, and clinical exam of the posterior retina and optic nerve.
One of skill in the art is aware of references pursuant to the different classifications of myopia,
such as is reviewed in Goss et al., “Optometric Clinical Practice Guideline Care of the Patient
with Myopia,” American Optometric Association, 1997.

IV.  Crosslinking Embodiments
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seens cl earer upon squinting. [0075] Nearsightedness
usually is a mldly debilitating condition that is
weamshysgorrecti ble, in nost instances with gl BEEES2005/016072
contacts or refractive surgery. In specific
enbodi nents, the present invention regards, but is
Iinited by, those cases where the nyopia is so severe
i s considered pathol ogic (about two percent of
ﬁmwganslne}faﬁuﬁﬁafrldsﬁéc%d%f thEahNAkeH] §cf$¥§f?ﬂ(ﬁ1 1‘@%&1‘9 1%Teﬁ6vided to a
e referred to as degenerative nyopi a,
sclerakb@grcrsshrdceoum prnmg hylecies webo ndenaetfm@yqirowdlfng strﬁmh to the sclera.

et chi e all ma mors n wt in sone
in speicaTaPes, b8 Grefging -FRROBPEBE e dnf® Sa sue 15 and tess
toxic biOBSt t8%ic\tb ki, OBE sBREiVety wgétﬁn% dcA@atlonf dftht @roiEkMid agent to the
decades of life. In specific enbodinents, there is
sclera avhege Has g@tntgy(wapotgpw,ttwlgpffppéwrbmg@dsua@@pgélestlssues are avoided. That
tio ul 0
is, the( E‘x%‘gé’lﬁﬁ&r@ ?eragélﬂa I%)lccijé%g er%?nfte%é C?Rg 11{%%% % 1Ls g%gllcx)g w1?h one or more
blocklhgfm@eﬁlesveUﬁdsrf tiphti Ilargzktlﬁglﬂﬁ Saguag(a@nt pesfgrehtially in a scleral tissue, the

ern1nat|on and clinical exam of the posterior
crosslinfirg g 4E BEATES ke ey R Wi AR ghgre golccules already
preser@ YRR sOkrdl BEQE DR EEIntRIMuSPREth: Wie I b LhifRhe agent.
cIaSS|f|cat|ons of myopia, such as is reviewe %n Goss
ef0038] " dptspewtie iembotlinmintsalthePerasdinkmgGaagtel inan Qaiedwf] molecule,

atthoul 3 TRb Eohnetiit gy, KRB, Srer e TR Rer S e fieneperies,” thereby

allowih@ réladst iof whafiple SResliskifg rdaBents FOreRéIsRking wethos §d1érAkinBRcule, such
reagent is provided to a sclera to crosslink one or

as collagine nol ecul es in the sclera, thereby providing
S th egl odi t . .
o DA ISR SSIPARELS ol oo
may bandcomplshiedtiyctrentingdhe hatives uhcagetl heslsculByigeh egictive |pyecursor to a

. targeti actiyatjion of fhe.crosslinking agent tq th

cagings ol LifERaTPle. {10 ﬂsfch@w%ﬁwmw% Siskiecmay Pecaged with the

photo-tdnéMbR IMBEBBEAA CarbiS SHE Stréfifg 2Y O i&lne.- (Flﬁﬁmi kﬁ&n with o-
crossl i nki ng reaged? I's rendered effectively In CP

nitrobé¢nzylbremuiggi Adtprmdtivia strafeg@s foronaginigl poetking gnQ‘rmdf.’eCtheﬁBcal lepuhems of the

protein, g 5p - FEts P e RS A P PG aneroBE G faged afino acids, by
direct ﬁﬁﬁﬁﬂﬁﬁlaﬁﬁh@oﬂﬁ@bﬁh@ﬁ@ﬁtﬁ|pr615m\$\4u§1|ﬂg REh&s IR EorTRbREM @ ppression, or

already present_in the scleral tissue or co-introduced
by supplsgesntiag awkattophivestaing o5 braiginyithterraged gomgjacids

S fic - .
Iﬁggb : dué}?%ﬁ@ éfg(ﬁ ﬁodl éugﬁossﬁ %f&%&? Sag%% ltéc f']egl?fr:]r 1t inactive,

prior toflo@ﬂlczs@dn toktha g;C]EEﬁgtﬁthlStd@at/atedﬂ epel pmisuze®, dn éftegyelyurce. In a
Specifig SRR 95 LGRS PR GBBRRSS 2 GUANGGH g amino acid side

hainsC OT A8 &henk Q8 18lm&difSAlonnkitN g f6R8 & £2988ot bl
et using a nunber of strategies. R glﬁﬁggﬂﬁﬁys photo-removable
protecting groups, include cysteine, aspartate, glutamate, histidine, lysine, asparagine, glutamine,

arginine, serine, threonine, or tyrosine, for example. Examples of photo-removable protecting
groups includes o-nitrobenzyl, desyl, phenacyl, trans-o-cinnamoyl, coumarinyl, quinoline-2-
onyl, xanthenyl, thioxanthenyl, selenoxanthenyl and anthracenyl, stilbenyl, and/or derivatives

thereof. These protecting groups are added to the side chains as described elsewhere herein.
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may be acconplished by treating the native, uncaged
nol ecule with a reactive precursor to a caging group.
wo-o005exBapl e, the sidechain of the am no aci d PgEUSI008016072
may be caged with the photo-renovabl e o-nitrobenzyl
group by treating a cysteine-containing protein with
oni trobenzyl brom de. Alternative strategies for caging
proteins include chenical synthesis of the protein
Ufi039] sol T}ﬂrspfh%%ﬁ‘osﬁﬁlﬂ&hgj%aééiﬁ bﬁﬁeg)r&bﬁrmvaﬂmﬁnrﬁe{y édﬁ?pnse at least
appropriate caged am no acrd irect translational
one amn@oaqybrmduorandmr@lrpamtr@pﬁn@ @sm@z eagirtgn oidhetrars etlleast one amino acid

nonse sion by, su ing_auxotro
sidectBt 3D 5 OB LRIS hop e el Bls S TR n B st etutamine,
arginihd) seri@etirddntneg MPOLInEEHt a @nbiINEdhi thkleb JoBRFREY alfhoto-removable
caged to render It inactive, prior to localization to

protecting gseuRersHCh ahat 19ast aneaeqUMARINGH Autnepuylr xanthenyl thioxanthenyl,
seleno?gt’?tflgr}/ i ﬁa&& raﬁﬁrraéeﬂylaaﬁcgglcéthb g' f@%a n:e In another embod1ment

Cros I ng reagent conprls foteln avi ng
the crasslidkiag deagehtaisnmactiMacsiethermgh a:lagmgtm anodirbdonad | |comtramt tagent, such as

otectin roup, such as a photo-renovabl e
““mDEW%ﬁ ? ‘SW%ups i ncl ude cysteine, aspartate,
g[ﬂ@@@ﬂat el‘hehh&%d:lﬁé ARy be ¥SinNBate@SPR BPré\Gde S SRR @oncentratlon in
argi nine, serine, thieonine, or tyrosine, for exanple.

the de@t%ﬁls%@ dilthehgh in seme eatbogingns é@tﬁnﬂ@cgip cgpemilatsk udewn-affected
tissue, Qh{y 1& ngpgﬁ%ﬁ/ematlgq‘ﬁly he @(Iﬂg &Ilylsrncé {eﬁlsg téllrgam%m)fy tlhe activating energy

sourcet Ibl thx a¢lefaadiyders s@émemaﬂmdmemdn cﬁtrwit}ﬁﬂltﬁtr @wﬁl)(bt.her regions where the
sti|l benyl, and/or derivatives thereof. Thes

caged gpejeades AcrugRtipsranet aued it heeadivaing kasTY; fsrefore, the caged
molecHS ?érb&lﬁ%&‘étﬁz@%ﬁ%@e R a'f%ﬁi 098k kT(ﬂllé?S ahd)Br liver, for example. In a

crosslinking reagents o e present invention hay
specificoapbodimeat, theastgedneolacilpads awitdhareuldoe taxid iar eny maner and is

neerlBg Rl PSR g 18 By B R T stmivsaion,
and m&ﬂelﬁré’f@%%l le&y t%ﬁlh b 24 hySlsAfer ABRNAAGISE, Jl utam ne,
%ﬁnlne serlne threonlne tyr03|ne or a

3hat |1@r$0mlqeqmimdlm@t§$mh¢ mecallq)mcmpieén@\ﬂameelﬁc binding ligand
that m% 1%(? tto rbgszx%c%ptaré Q Sul(?1 t\w{ B5He § qgrggof g'aliargé/t tholecule may be

I ne- eny |oxan

endogéﬁu@ﬂ@xmlts&lmy br &ﬂﬁhaﬁ%fﬁ’e&@&w& deBVet®to $itd bcb@rﬁ)ﬂy crosslinking the
group, for exanple. In anqgther enbodi nent,

target emagsznl@ rH@l%gtW‘éeP@éWP preitpieret Iny Hicedl Wém%a@}% rgolegule will be

delive | Fl)lgéf %Fglb%g%h%'ﬁﬁhngﬁggatt ’ssewce:"rgg agg éfﬂ(') f%ﬁp&ﬁ&g %ous protein-

bmdmg dopmmlsdch anleefihenpparelooansend asabdiarad mthtthemzbmuleed
ssue, me enbodi nents the nol ecul e

V. %ﬂﬂﬂ?%?@%”?ﬁgﬁgﬂ“ﬁFﬁ@@?@d tissue, this is not

p ematjc for the individual i nce _preci

aBRAE T ngheremet BEeri S nards il AR ca BNl to the sclera, in
specifi® %h%@lrﬁ&fﬁéj@)r StreBShBIE i 18t Phitlo¥ e RRrANiste MdldHiRcrbA@ the modulus

sclera. Qther regions where the caged nol ecul es

of the geleramahdtie part@u}a@temmé@n@@s mesmphwevlwt:alwéttemﬁlgn@ n@rﬂgyn treatment
refare.cthe cage G repain in Vv ndar

and/or el?r% ntlo e%f myopla, e kl g?] es§ Slﬂanf}'Fo nvlgglw oir gy(}gan'pf ' particular

embodhherﬁs, a photopolymerlzable molecule is employed to achieve such an effect. The

photopolymerizable compound may be of any suitable kind, so long as it increases the modulus

of the sclera and/or increases the strength of the sclera, for example, or so long as at least one
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speci fic enbodi nent, the caged nolecule is not harnfu
or toxic in any manner and i s neverthel ess excreted
wo easiidse7 body, preferably | ess than about 48 PODIUS2005/016072

after adm nistration, and nore preferably | ess than

about 24 hours after adm nistration. [0083] In sone

enbodi nents, the nolecule is coupled to a specific

bi nding ligand that nmay bind to a specific target

I I

symplggl gﬁg&k%\gl% gh@h&eﬂgegsag rl%%lalgr}ﬂ?te T &%Ieecgféa ;ggf?l}a?éﬁl’er? the physical
and/oddiermeai@donemetsroétlmcﬂmua by cr ossl [ nkl ng the target

l e sin wo photon excitation..ln these :
B e toper et APt P feh . oy Shomqrapraat s capable
of be{ﬁ@nﬁ‘(ﬂ%éﬂidd‘)ﬁh&i b pHofSnitiafog ke HiVEdR.: tol A sBlefPBE ah lifidividual in need
enbodi nent, various proteinbindi ng domai ns such as
theregfe ff be ﬁ@lgqulgﬁp@lay e sansidered wagtiveoan meacpqmqu—]art geatext of the invention is
in a n 8 e‘?rz e fgﬁ? t 9'11%[‘}?{#%7&:@ 1Jh9 h Jk P&Q Qéxﬁlmstratmn of the
8 esen |nvé utrl9zes a no ecu e
molecatbmionths tinditidonl fral tth actbatied apon BxERe i ah erﬂag))disdmm she molecule
to strengthen at |east part of the sc

becomgs dpJympHesde dbercbn dngrerfiney Eheomodpiys saadzofrastreg efig the sclera. In
particRi@f tehl%Hhﬁ{en?sm?Rg BB Pizh RS Sc Y 8inBhO I Rlondikh &ld/@Nith one or
result 1n tréatment and/or preventionh of myopia In at
more |ne@istulemen dhe soferantissneli sticiuad colldgan, IfQI examplar t ircwither particular
nts hot opo eis e

embo oo 160 O LR AR D P BEL e TR PRGBS 460 a sclra

molec@RITALR ChsBY 1d3€n, oglya@sanﬁnbggﬁﬁh@ isﬂo%gly&@nd O} @8ndn! dermatan and
i ncreases the nodulus of the sclera and/or i ncr eases

chondreitin sulpbagtbasestpreisagiyeansy and the pmalk araseag]ycaps, slecararapddglycan, for
exmnag | east onesynptom of nyopia is aneliorated at | east
I'n part. The nolecule preferably alters the physica
afosef CHH’(H' phdtojpolpmeritabés cahpdumes thss tie .defineB a3 cbmpnsmg one or
partjcul af aspects of_ the invention, a mxture of

more RGHRHFEISUERAL of SOHPRHPEBM AR % ) RHMPP%‘&O%HHC%{S cither through
polymlréhgétﬂinn{ﬁthacstﬁér ﬁ{oﬁoﬁEﬁv&d?&yﬁ@r %hﬁﬁé %?ougﬂ ;%T%merlzatlon with itself,

I vidual 1n need thereo The nol ecul
throughqmdyrdeumﬁon ratt dtVeast erecnolecude prthe sdaﬂalanssce,mrebmougﬁ polymerization

nvention is.in a non-pqlynerizable f unt i |
with (P g A e o RsReabo OGS CGROHCsahP A e P ater-soluble
monoﬁgrstajagp{mi@gqh gI¢ o gahe i ndividual and its activation
on exposure to an energy source, the nolecule

b ks P8l mwlére@mb@m@.eé%ytheneh%@%qlﬁgewélen%upwd comprises a
polyp%?%/eogucﬁt sgl?g{“r?lggi%%@ylgﬁne%ﬁ{deé@stml OBr B kgt P%h?(g, for example. The

I zati on otcurs anon
engindspiiDelRstth mragal/b@rprwiiucbd @i @ny suitabileemanhee C alllt}emgh fin spexific embodiments
scleral . tiss such as col |l agen, for exa

one O NER IO 1E4R Sf SIETIHF ALFEL UPOREXPRSHIFSrd { Bhigal or by site-directed

mutag@ﬁm 65£PoRALNBRIdeZRE QRo®s RashR nf?)‘fr%&alﬁﬁl‘éu Nthetnief! Rit@Eenesis of a
mol ecul e, Such as col | agen, gl ycosam nogl ycans,

nucleipacideoag lyﬁcmmqveﬁmleupfmmto Brozofaimmenen i -asletomolr2oadetyh aminofluorene
or aﬂ%i%%{}]eggie g;%g%ga%q L Ot$F g&ly fec dela SF ng%etﬁlfge S “known in the art and also
addressed in U.S. Patents 5,220,007; 5,284,760, 5,354,670; 5 366,878; 5,389,514, 5,635,377, and

5,789,166, for example.

[0088] The engineered elastin, for example, can be modified by attachment of two or

more methacryl or acryl groups. The elastin may be utilized as the monomer for
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exanpl e. [0086] The photopol yneri zabl e conpounds nay

be defined as conprising one or nore noieties, such as
wenasgroaps, for exanple, at which pol yneri zat PONUS2005/016072

occurs, either through pol ynerization with other

nmononers or polynmer chains, through polynerization

wth itself, through polynerization with at | east one

nol ecule in the scleral tissue, or through

photo%&%ﬂ@f@ia‘t%ﬁt 1'n%Beé’M'1& @m‘;&ﬂn{%ﬁtsm?’[ ﬁ{lﬂé%&ﬁ%@e@dﬁﬁ%% @%@gﬁydiﬁed elastin

mting exanples of polynerizable water-so
is longybvahadschamécaly oersdeld. i n FI G 10A. [0087] In
icul enbodi nts hoto nErl abl e
p@{%gﬁ %re(&ﬁ}?ﬁ)s Oéy'st}B é P]alga HO é%(ﬁ%]tl% ﬁf‘éluences comprlsmg

at leasebAS bf he RNGIN@BH AehiRd AGHY Th ndiraBy FinthsiiRAINEERR and Pkt least one
exanpl e. The engineered el astin nmay be produced in any

modifigd qramiususteginiap  ackd, tinduding it sk dinfited t@n%@@ilrwénty@cmed and those
11f§ﬁ§1%9f&9 aC|ds of elastin are altered upon

posure to a chem cal
of a polynucleotlde that encodes el astin,

h
SHoWrg or by site-directed nutagenesis

for exanple

by exposure to'Benzo[a]
ani_nof | uor ene Meditied and Xinuswil Amino Asidsipl e.

75§Bbﬁé-'N-acetoxy'2 acetyl

AbbrSi

tanidbAetd ed nut agenesis is

Wabbr. knodmidonAt¢ide art and

5 284 7Rﬂ

007

Aad 5
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[0090]
p-ethynylphenylalanine,

bromophenylalanine, m-iodo- and m-chlorotyrosine.

azidophenylalanine,

isoleucine, and leucine are provided in FIG. 11.
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thereby rendering it particularly well suited for
avoi di ng strengthening of tissues that would find the
waereoengsheni ng del eterious, such as the wal | s pET/DkmO#016072

vessel s. Exanpl es of photoinitiators . include those

provided in FIGS. 10B- 1COE, including water-sol uble

photoinitiators that are single photon polynerization

initiators or two photon polynerization initiators.

p 0 n hepy n

R o e o G yaded with 2

photoifjtra885 T}mehotcandlaqlmm prﬁé¢rabﬂwneatm scluble snd korrdla@s nontheolight source

tat el SISl P R OH B S o ST HACH i dplbirbpy oxveen,

thereb§¥eiRtifg it\Bartiduddritival | bl!ﬁfbﬂ fbﬂ@@ﬁ&mﬁ@@eﬂ'@ﬂx@l@r&g &Stishiestth® would find
present invention are fornulated so as to EYOVIde an

the strémgtb@tmg/éel@aﬁl@emuah iagihg wallhef blood rvegsels sExamples of photoinitiators,
1nclud?lrt]ﬁ£8 h?%bfu?égiclﬁagg%tsl E%qbﬂeﬁ&gld%e\}/‘%? %ﬁ%?@ﬁ&gﬁﬁ%% %iat are single
photort pelyinedraticuiaitiatoss ocievopstetirsgolyraegaition gmoﬁtotdw 8ingle photon initiators

|on ener souy ce the scler
includg hshy U PP UL BIAES (oAt ias hORhePhegside dagivafites 0385

nm), mrq%lﬁdﬁ@/amh@quaﬁesa%uwd) alif R so@%mj IRt 8dnWid.h Two photon
the activating energy, therefore, the nol ecul es renain

polymsmltonmtlaﬁ@ds melade flppicnerbased phatortibatiisd feepxampld/ or
N %9r égngone enbodi nents, the tissue-altering
) ?éﬂﬁ? I'S coupled to a speC|f|c bi ndi ng |i gand t hat

JBpesL," o i, RoRRER byl RuralPE Ay 50 B FS provide an

effectiVO Ronét@ltriaMer Sn thg hREir&D AgRR! MathoQEs ih Gohlk€ehBéd@Rents the molecule
tissue. In a specific enbodi ment, various protein

accumplefrgi WgneporPaied dises. ds Tz oer méobéisrpm fejothei indivagual, since precise
target@%%‘? tagt(flva ]pL hﬁ’{‘%&s %Ctldl e sglfe &%g%@xg@%g\g)@pg?t[v%ggg’ ]W1th1n this

ure o ornu ation
tissue.t @emerrm:geomfwmmm mcbleailemcamdlaamrt het tedtad withthet fteivating energy;

sel Iecule phar maceutical |y eptabl e .
theref%iéﬁ F@g? eérrerEEa‘HBﬁl%Ht’? HR&rBYRate ‘ﬁﬁrﬂﬂfaf ﬁ%ﬁyé apg/of fger. In some

embodf?ﬁéﬁtb b %ESL&OJTQEHQ chdIBYIPR MaFEd I B léﬁemﬁ@ﬁm@ﬁfgﬂ%ﬁg that may bind
may be adm ni steréd as an aqueous cohposition,

to a speoificcalfacoagropértenb of thastaraett yodans wrobdedireds by f@rnm@bemmlth a carrier

that d?clbvre o?ll&ﬁ‘l ﬁbncithr%?qngr §| the ﬁjargg& ?% e, ( sﬁ%h gégcb en%@)afilg}em various

proteirPbintitgl R surh 8¢ ledcit® mppelaadr@nné Reraelciatelhwith the molecules of the
formulation may al so i nclude delivery vehicles, such

lnvmﬁﬁﬁ Ilposones for exanple. VII. Admnistration and

e[ og'%é] nﬁlufeh Ofhet m%tﬁ)ﬁukﬁg Q%Peﬁlﬁenf rb\ﬁftntoho'ﬁle mode of
can nlstere I'n an e vari et ways,
admmnstmdmml hindy o8 ythe aatucabf yhe saheopeair tniotaeh ey Anpqﬂanmcbstidanly acceptable

exmplelé%mar%rgg{t]rll%:tllgg glgegl ?Aglrg%%?qutgghg éﬁ%hﬁé‘%{"%@%@lg g]l,ay be used. Thus, the
compotfd R bBaAnliRsREdd 8 ah Uqueous composition, as a topical composition, as a
transmucosal or transdermal composition, in an oral formulation or intravenous formulation, in a
local injection (such as periocular or intraocular) or a combination thereof. The formulation may

also include delivery vehicles, such as liposomes, for example.

VII. Administration and Dosage
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exanpl e). [0095] The dose of tissue-altering nolecule
can vary w dely dependi ng on the node of
w@eawsnimsdT ation; the fornulation in which it iBCT/US2005/016072
carried, such as in the formof |iposones; or whether
it is coupled to a target-specific Iigand, such as an
anti body or an inmunol ogically active fragnent. As is
general ly recogni zed, there is a nexus between the
tppo4pf  ThRGEh the ﬁlbfécfll@g Wﬂh@ﬁﬁ\@ﬂtloﬁ b& B4R stered in any of a wide
adm ni stration, and the dosage |evel. Adjustnent of
variety héswayp,amahﬁ@tr@ systamitalty, an partidubal embasombithat isoadrigistered locally

' i.ne. V1. E 006 he. . .
uen 30578 BoRPE bR sa ey, PRGN SOUHER. PERSRbuE yecion o
exampid)cages a caged crosslinking reagent or

phot opol rizes a photopolynerlzable conpound.

AlOpﬂélugh %é‘ﬁéiogi/ of HspueaieHRBMRECHIeIABWATY Yidehedepending on the mode
of adn%fﬁsﬂﬂ i&: ytgg ??%ul&fone@%ﬂlxhsipﬁr&aﬁed NELHEE i ﬂl%hfon‘ﬁrof liposomes; or
rasoun n speci enbodi nent’s, S|ngfe phot o

wheth@htio cbepiied tto \a, tat gad-spvofio hggphiotsodh esnastanylbodyr or an 1mmunolog1ca11y

sctive S ivats ° ROHELHFGRERPEL DS 2o heryed, T Gges gt molecule, the
formulifi6n MBE hRUE oP RUAIERiSn, UHa thd Rsafd At AMRstniRk BF tHe¥eparameters to
phot’o-activation of the molecules in the invention may
fit a pagticilart eamplenattonds paisthlesnsireutindhe dose shoul d al so be
VIIL aﬁgust ed W|th respect to other paraneters, for
%uence, irradiance, durati on of treatment,

b d
o, 508 B L i e o

crossliARIMG PRAEINS 0f %Uio@obﬁqeﬁdbyﬁpﬁdtob@l‘yﬁfeﬁdwle cOmMpanEe m?‘ﬂthough energy
of visual function vvlthout Si gnl cant damage to th

sourcep gt el knaygy i the ae, exesiplary dermgrafiesergy surges lmcladahéhtmwltrasound
In spe%l%cde%ﬁbsot%(ljnﬁgxggg%]rx gﬁ%ﬁ'ﬂhlo%ﬁerﬂﬁﬁg ”Rz&d“gﬂ' ﬁl;?)lhgtto@ﬁlerﬁlgtry, or multi-
photort ;bl&)t@jhbmlmytlh tnughedeﬁﬁ msbanﬁc afﬁbdstbdﬁntahmndéﬁom}abe tglitris utilized.

Patent No. 6,267,913, F % '\ﬁ‘ 541,

A8T0 008 158EYS RATEISLER dsey forigh smfforsa g %9h°t0 -acfivation of the

molecﬁ1@§ B RBGRyREhAE Ity B 1hfé?1‘efate%m1“h&%fo¥e th&Xdo RPN QY be adjusted with
Therapeutic EffecCts 99] In a particular aspect of

respect ke othey @atammterst foe eg@meka flugnest freadigaricendurabign pétigatdrent, and time

interval Ges AT ROy, pF Ofie BoS2 Y, e FibtBihis ifladBin. A1 of these
paramé&brsadhoQUb@kdfub@s Ue préduce GhB@reshent bf Oiéua[lgfuﬁétldrhﬁfnhout significant
sclera is at |least retarded, conpliance is decreased,

damagg tets deylag ssugaandcp skilld asdsands wall awREdO RISt er s may
g@g?@as urc%%rd&hiz)ﬂém Er?tﬁlnggl%g?fé%;ed 10 tw?) }ﬂ)%n QZ%BR{H%H for example are

r afte res I nvent'i on” ar
well k&dsmﬂl dry e, arﬁraﬁhds@saemtdnpd&thnﬂy ataedeacxmlmll intlasi Pmtentstsla)ﬁ 267,913,

U.S. Patent No u(? 2% gl? % VS \Qf')s(ﬂ?’ 31588, which are all incorporated by reference herein in

their entirety.

IX.  Assays for Therapeutic Effects

[0099] In a particular aspect of the invention, the sclera is strengthened by methods
and compositions of the present invention. In an alternative description of the invention, the
modulus of an ocular tissue is increased, thinning of the sclera is at least retarded, compliance is

decreased, creep is decreased, and so forth. These parameters may be measured by suitable
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[0100] The proposed treatnent for nyopia results in
prevention or inhibition of devel opnent of nyopia in
wmensmyspl ¢ patients, in particular enbodi nent BCT/US2005/016072

myopi ¢ patients the treatnent should halt or slow the
progressi on of the disease. Evaluation of the
treatnment effectiveness in clinical practice can be
done using accepted di agnostic techniques such as

method l AROUNFefoRPIADSE afkRNRE BRARIL QPR AR iRAREH lfe employed, and
resonance | magi ng, fundus photography, scanning | aser

these rogthodsainapbo gypalghtivte dssayporapiwahtatatiod aagyy. et c. ( Goss

1 Hai.gi s _2000)... Thes echni ques can be used to . .. ..
00k o RS F RSB E o CHAPSR L B G PcRreVgigion 6 imhibition of

develoPXRAPbEmMydKiadh nbfMgfdpic itlehROUSpAHaRembRINGERs. @&M¢chyopic patients
gl obe shape. [0101] In vitro studies to evaluate the

the treafpent showldwdt ot sleWhe peagremsion fathe WesesgedEvaluafiaadsf the treatment

effect1%%f€s§é Eg%%ﬁ%?i gree{cprg% EI i%tey@éalllr? dﬁs‘?ﬁ{ﬁéﬁ?i&:‘gl élaélji}%tl& t§<§1ﬁ'1?ques such as

ultrasonind) apticatl icshdresce Quavgtaphat mapgnadic febmnaper meading,i fuydusayhotography,
.be done using. nethods such a

MRl or particle ..
scannipg daset PRIHhIAL éca%F‘hta‘@mnoamftaifnﬂggy,nﬁ&c@ﬁ%iw Haigis 2000). These

techni&i%@etfainnﬁ@ttﬁe(f @ s€ike LORNrenferRESE BELIGHBRGSS etidlics, for example, axial
mechani cal characteristics may include, but not be

length] vifreowscchpmber lengbeaslaglobgshape| ude, i ncreased shear

Hlus, ,increased Young' dul.us. increased

B s b RS 10 St de RCMRTiyricih of RS igpment can be used to
study HeCicBasRs iar @ePphyskRaNpropeiteshari tgucafst eX@gllogp&dleability and

procedures. may be used to quantify such treatnment
mechapicpbehasactanistips Quagizatianofzbonermealiby mapbe dareppsirgymethods such as

0 . St n:-.1 . .RS . i .

vt @08 ac L o BATRIE 0 e Bt Bln 1999
Expecied chuntlees ih hfeabaonicad chardcterdsties pragpagadd, bnt not beHamisal ©roa.necessarily
_ EXAVPLE 01034 he.fol | o n QxaanFs are offered by
1nclud9‘d9cr5§se§)§gﬁa§|né’dl e LIErRas ogqﬁ %HH)QH uts,ompllfepﬁeld GOfppression modulus,

decreaS&OREAfant ) nil Q¥GBAsEE Eret:% eBMniBAYIShecHaROMPIG rheological procedures
I NCREASI NG SCLERA MODUL BY POLY( ETHYLENE- GLYCCQL)

may bOUNET HAGRYILAT sich REGDMnt BRiEAs NBNWNE G204 JimRe0 hrkewpnt1997, McBrien
LN L incl udes, a haod.for treatnent of myopia by

2003, %‘i @Fqnn%%tlhgxaﬂi’@%ﬁ E%‘?d%bergll%l%‘m cal properties of the
seheza. lOh@nenodamphte foff mebRinkse@hgBNind modulus include ultrasound
phot opol yneri zabl e nol ecul es may be used to obtain the

and waysqweRagatiesip the sclere| udi ng t hi ckeni ng, rei nf or ci ng,
crosslinking, and strengthening of the sclera. Such
mol ecul es wi || be inact i KXAYPRESdN ni stration and

only activated by locally directed energy, like |ight
oli01031t r addadellowWihg examples are offered by way of example, and are not intended

to limit the scope of the invention in any manner.

EXAMPLE 1

INCREASING SCLERA MODULUS BY POLY(ETHYLENE-GLYCOL)
DIMETHACRYLATE (PEGDM) TREATMENT

[0104] The present invention includes a method for treatment of myopia by altering
the physical or chemical properties of the sclera. In one example of such treatment,

photopolymerizable molecules may be used to obtain the desired results, including thickening,
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application of said treatnent will be in a
phar macol ogi cal | y approved nethod, preferably
WO silos/eadpbar admi ni stration. [0105] As a speciFdDUS2005/016072
exanpl e, the inactive nol ecul es can be applied
retrobul barly and given 5 to 60 mnutes to diffuse
into the sclera to the desired depth. Ml ecul ar
perfusion may be nonitored with fluorescent tags
reinfor@lrgh efos@idiRe @Hd SQergMenipA8H thy 8ci18m! &k S dbcukRallidsiasctive upon
~but” diffusing at the sane rate as the nol ecules. The
adminispheoulaed adn actetedby dotdllyadieattdsly enargydiileet fight o whrasound.  The
oo SRLEY s eGP ARy o s b B DB} BT 288, preeroty
retrobulbiradindhis@itidd.me for desired results can be adjusted
based on the patient need, chasen nolecul es, diffusion

t i0AB5] | i ot spseriicexample. teinactiyg mpelachlss carrhe gprdied retrobulbarly and

. LN _ N ‘
aven X260 RGNS AR50 (HISLOE sl WALl g gcion may b
monitaréd nitte dlloesscett abgaraithdreattsskel] t@a the xmactiee oholecule or unattached but

..._.pol hyl ene- gl ycol } di | i th o
aitfusiFR gt B iiedaisy (1 MBS o SnIFT ey Sraty b RO <Gy imadiation
with egéE | fh¢lekaBR tqug%m, B8t FIepRNRLERL iRl (M 86 inﬁhi) to obtain desired

is one suitable material for this treatnmen
resultshdhgugediafion time 4pyi deisirgd resultsecap dleyadpisied ddsed ansthogetént need, chosen

olubi.lity,. and.its bioc atibilt il e 2001). A
molecis Ao e ik boesh 852 TRBlsrimslrot POt gl be usea 1o
determT @ Geritigkr bRatnkdit istitGesd@lyi vat i on wavel ength, the

activation efficiency, the free radi cal production, )
a9406lhe txiacprefifty exymplcapl aolesies haf BRYabg isedd at guxture of
eV e dasi at ul t ., The, en L
poly(e eI, QERhER RS CRHDER) | B Vot fng it ([
benzoylb&elyirhethpldmnmoniym dreexide) mes Khodes asis ddmabsttagive inmterial. PEGDM

e L I Lt
solubiBQULR® it HibcoRikiBNAR (KIS d00np evedi@BR! fhdisitRRPsh8ld be water
mul ti - photon, for greater depth Fenetratlon, | ess cel
soluble dike (Tamyppouaddl o tb¢ aetiydion wavelatgthe id eefiMation efficiency, the free
radicallldgrC ‘lﬁéstfo?lgltaﬁé] t?{] tec}xgqtlylt elqr?s\}ag?gltg% (t: anl%{}]r %% ?B%ﬁt{%é ?cg'%lcl%eve the desired
treatmé GRS € ThB endrpg sdutse ploviied & hietladctibeillgfaotieating the treatment and in
. strengthen the tissue, Studies were enployed to .
this exg@pler HVria usgdeatrley e ommilgr toryhat hag BRenSIER forrf P 4digs on the comea
RBOFP U ikl HRRSR Vi1 PGlefdis] bl
WIGELER05ELS DEAEAFSRL NS PBo M s o400mm) an
multi-plotet, iacgrydtet dep(tPEERIVhtion, 1dss aclptoaictynartd mbwrpredye thfee dimensional
. the ul us was dependent on concentration of PEGDM
bcmmﬂwalgggFFefH?n?eaction.mas af fected by oxygen
g[_omﬁnt I ghisOBxdniplé RIRmbh @ thVRibIRGSEOKRE] a ﬁ'é@t%{éﬁg RMincrease the

i ameter scleral tissue sections were cut fromthe .
modulgoef sal¢raang dhesefofe strengthen the tissue. Studies were employed to determine the

following: 1) if the shear modulus of sclera could be increased by perfusion with, and
photopolymerization of, poly(ethylene-glycol) dimethacrylate (PEGDM) with a photoinitiator, 2)
if the modulus was dependent on concentration of PEGDM, and 3) if the reaction was affected

by oxygen concentration in the tissue.

Methods
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por ci ne eyes (<36 hrs post nortem using an 8mm

trephi ne punch. Tissue sections were placed in
wolobense’ s phosphate buffered saline (DPBS) frrT/2%2005/016072

hours at 220C prior to initial measurements of the

storage nodulus G, a neasure of the elastic

properties of the sanple. G was neasured by

osci | | atory shear tests on a TA Instrunments AR2000

B S0 0 00 e K i i

porcine ep¢sef<3t dire poxt emorthingtwaimeeanodmia tsaphareeunalt.t T'seye sectxons were placed

i DRSS a0, KoralL el PORB VAL Lpduces YelheSlLE: 1, i

measufeiBtEof PRdtdFedRBdattls BN a Abhfke boadiddgiic tphﬁ)ehae%smhe sample. G’
was equili brated for 2 mnutes in a 37C sol ution

was mgasubRBEy o¥¢iHators sheandasts orup Tat I@t@mstsamm%ﬁﬁpthepmm ﬁtted with a
novel g’leatet c‘é’l (g?raﬁgi)wﬁ&%_lsﬁgagrgl gtrs ésﬁgxglgs”&%héoo&gh% Slgﬁ})um cent%r to center

distancfeedimti 8gudre tantit ) Nickasureirl Kaxﬁhﬁenﬂ 30@3) thit 12@hdek vaiissligf common in
varyln%ﬁpercent (0-25% w/ w)
bwlogwl 1epley | die-rpabforegy ﬂ%@gnaaémlp dewdingpaEemd- MY t Hifig, loading, the
t:@bAi
s Y I CEPTILICASCSAE  og, Tg ss vre
constahi sapktudastrengkdth) iand angmlhn fequeocy (1 rellsec) foalkeepermdtofof min. The

sclral Py EHE BifB POV G R/ PRHERERE FIGCelap PoEOmSgf varying percen
(0- 25%%855@43} ?aﬁy(awle@wglyeo@ cﬁﬁeﬂhe&ypak@@mnmewﬂhzm%/w of the

he t'i ssue; in an air purged atnosphere; or 3

exempéa«ry ammwnwmeﬁ%pnwﬂimw)mm@ﬂa@nnmnm dromideh the tissue was

soake {n{ sgog ?tn: %rr] 1(@% éﬁ L@bc\ﬁa n%fiu%fo%oa%g ahﬁ%d?’ g i n&ﬁN Kimwipe, and then

placedlonb oy thragpnviAfingsntd dsr dtlows:i ONagaieht a glass window in a sealed chamber
phot opol yneri zation, the scleral sections were placed
the sizf gt therbisies; 2 {s@h $ipPUrgad pEipsRhese: op 3Ein %@gpmﬁmge%&m%ﬂe After

hg e f —

5 5 VAT, U SRCH SR RISGES e o bl (50-55

mW/ciaR5for430 epnesery & nnfafsurb'tlampr o/hftdr triadsatien sedt plotepo{ yiwEization, the
th a 25% ol ut

sleral STV AP I £ G0 s QI Bt PORRADE2 nahts Arifeodsiys vas then

measufRAMisIHR2NAE fdmd prbdddiee 46 foh efeqnriial moauIdN6S % i ncrease,
respectively); while the small gl ass chanber all ows

Resulishanges (267107% close to that of argon. Less change
ri@309lt s E@dnﬂa@\mntd@rﬁi&wwpre@wtpm grohu#itisege sections (AVG +

sD). Wb DA GUERIPY, sdMort IR Gt o BogRlus oririR aff &e Gnvironment

than inhB QFRMTir6mtaEntas4 REHGBVL iddese afk p@sdsr%nh&emnfdspmlbatyh while the
an oxygen dependence of the photopolynerlzatlon and

small glasseclapishalawe changend2omd 4V ¢d clag ygdbatqdpsaerendess @hange results
from 1 @r%%h %m‘m n PRGOM sgfﬁﬂgﬁ{]cy of oxygen to act as a

ee radi ca scavenger,
[0110] Clearly, the storage modulus of the sclera can be increased by treatment with

photocrosslinkable monomers such as PEGDM. These experiments confirm both an oxygen
dependence of the photopolymerization and a dose dependence of the modulus. Oxygen
dependence is expected due to the tendency of oxygen to act as a free radical scavenger, and
controlling the oxygen concentration in the tissue may provide a useful method of regulating the

reaction. In addition, vasculature in the area may be less susceptible to polymerization and
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controlling the oxygen concentration in the tissue may
provide a useful nethod of regulating the reaction. In
w@aastiiism vascul ature in the area may be | esSSPCT/US2005/016072
suscepti ble to pol ynerization andremai n unchanged
while the surrounding tissue is treated. The
concentrati on-dependent nodul us is expected because
| ess support to the existing network is added at | ower
remaift QRGERELAVhiR e st%lﬁldE&?g“ t‘f@sﬁélsttféﬁ{eﬁg TRE cgﬁ&n%&&?@éﬂ‘eﬂhew modulus
properties of sclera based on solution dosage, In
is expsqiet bédapseelebroslipperitts theThastgigasswovknel addadsznlla\t/eiscdnhmtratlons This
as the. nunber of di cal veng [ . .
permit SRS, DEnReT IR GrOMSF S Lae AN UoPBdoTn, fosage, in specific
embodMehtd. IThead1&RvindW SsorRENOE REQYVARIES thbQuaderl bf ARk scavengers is
benefit of sealing the tissue to prevent dehydration
depleteds rtbe gpastion tiiecests gphingotag/masEt v euEREASENOF THSLIEFAPd provides the

addltlc%%-gmk’fﬁ@‘?eam e t;g%e[tgglp}possﬁbhs'gaﬁg)ﬁ pﬁgueéh%uﬁﬁ €5 ldg. 1,

opla nm
such as PEGDM In additi r,i abl es descri bed
above, different nnlecufggAgiY%ﬁg nononers nay give
rise to different properties, such as thickness,
st r engt HNGREAISHE] OFtSCLERALpﬁéTRH&HIURAL,INTEGRHY

treated tissue. [0112] Studies were enployed to
daer)n neAs deduvived incEearaplpet f usstheni tfor B5GPM may possibly utilize

| ut d ted with UV Iight woul d
molecy g skt P ECHO Mo D HIBP R (e i ab)es S oriBad ahath: fiSgae molccular weight
monorﬁ&@rlﬁgf giRARELISo @ifferMRt ﬁ@gétégls]a%ﬂl AT RRRn &I RIE @xibility, and

scleral tissue sections were cut fromthe posterior
permeglylity, of thaweated dissusr eyes (<72 hrs p.m) using an 8mm

t i ne pupch. Tissye s I i n .

{AEBEL co ST war g RS R B APRudt id BiaBeRerd Bprfusgd with PEGDM
solutiohe Wh8 1ﬂrhd15t€d RFIHOUM ngmr\wul@lgalmas&a@mﬂhstuml ifitBgrity as measured in

storage nmodulus G, a neasure of the elastic
theﬂoﬁﬁ@ﬁQQIN@%Gof t he sanple G was neasured by
dem:jil Il atory shear tests on a TA Instrunents ARZOOO

t erFr£s|ht8t rﬁ dM@Q%%dQQM%SS %l & %cmiooelr? &{aifronfnL él})eoposterlor pole of

square c ng,
humarCésioe EyésC(<GE hikep.nd) ﬁdn&?g’laﬁ‘&@m ﬁte}ﬂﬁ{m@ﬁ&)ch alTigs@€sections were placed in
Ni cker son and _Kornfield reduces wall

Dulbegqoj sphasghae huff?reéﬁelpr&gﬁl%l’aﬁskfah%‘ﬂ égurs The (ARl g geasurements
of the QHHgE gno\?\iglgﬁ%gg u}«,l ?fégétﬁl@ of\he eIaQtu,l%oRéftl'&Bf {he @%%Cd B%s measured by

br at ed utes I1n a
oscillagoy sheonteitatan ofl PDDBﬁ'um'EhB AB20QD viwometanrfitttd with a novel cleat tool

(parallglo\_rtéglﬁe%t anp! !?%Ig ggo%é IrS}d%a @uTalzc}Fgrﬁ%ﬂ%ﬂgcléﬁ i e% er c? gtance on a

squareSIBRcE ORTLURES ahd K orRfi@aeoish vt kddasss Wil VBp, Ydoﬁiﬂnon in biological
percent (0, 10, 50% w and nol ecul ar wei ght (550 or

sampleg7 5TMomasl yfpre Hprias sagiplectonyingi wast HENy | After lopdigaihe tissue was
equlllbratgg f(:)Lro/ﬁ 1141nute£1 o 8'3%&1 sgfu?lon bath of DPBS. The tests were run at a constant

amplitude stress (5 Pa) and angular frequency (1 rad/sec) for a period of 1 min. The scleral
sections were then placed in solutions of varying percent (0, 10, 50% w/w) and molecular weight
(550 or 875 MW) poly(ethylene-glycol) dimethacrylate (PEGDM) with 1% w/w photoinitiator
([(4-benzoylbenzyl)trimethylammonium bromide]). The tissue was soaked in solution for 1
hour, taken out of solution and padded dry with a Kimwipe, and then placed against a glass

window in a sealed chamber the size of the tissue. The sclera was exposed to 365nm UV
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([ (4- benzoyl benzyl ) tri nmet hyl ammoni um brom de]). The
ti ssue was soaked in solution for 1 hour, taken out of
weodostiiosm and padded dry with a Kimad pe, and tPenus2005/016072

pl aced agai nst a glass window in a seal ed chanber the

size of the tissue. The sclera was exposed to 365nm

Wirradiation (~4 mnWcnR) for 30 min using a nercury

| anp. After irradiation and photopol yrreri zation, the
madla%Ghe(ﬁi &WEﬂn@)ﬁSfoiNef(ﬁ RIPGRA B adBRY TdniSe fAfierdiadiation and

hours at 22C. The fina rmdul us was then neasured
photopggymglzahens@mcm%mm were fpdaced he ai BPBB afinspdduk dshours at 22°C.

As F h h [ dul us...
The it b S el o hOBTE BREEHYT &1 Rof ghmodulus
t fp1s4pat as f&nrmlmub Athe WRhEHY indBSANGERC R8s Wit ilddsased PEGDM
can be determ ned. [0115] Hunan sclera can be

concerfrationg FHER &s Bytas roapleewar weight depamignse p{impdwys camkp determined.
t sul
856 b 236 OB TR 0 8, PEEIR Sions,
the restltsdyndieate thatuthie inmeldvs 0cznhebermpeeatedmdoehak}eaﬂomd@hﬁdent behavior.

dependence of the nod s, i.n specific enbodinents of
Althwgﬁearﬁ%ﬁmdanma hoehhad %dsfﬁffgw meltewar veightt ¢ppendence of the
modul§§| e g&elﬂcn&lnus&%n@ 58l Wvehtid) dhéREHAY %@A‘;\%E@)réomers in the

physi cal properties of the treatéd tissue
soluticEXENRINR I Bl YWERIZATY O fid] Physi GR8rowsdicS RdESIagd tissue.

THERECF [ 0116] In enbodi nents wherein a

phot opol yneri zabl e conpdXAMRLEBpl oyed, the conpound

is preferentially provided with a photoinitiator.

ORUHSREEYMER ERTO A Sl ffkreor

p rizati i ni ors: [17 1). Two- phot on, .
B | J8ienBihe s Sp8ieh o Phafbyhidkied e SPPedfihiusmploved. the
compodhd T@pr@fefrblﬁiiikly\lﬁdiﬁdaﬂdﬁﬁ a%)hEtcﬁhlﬁhétZr 7A1tho®dh) a Odricty 3f photoinitiators
di br onof | uor enebegconpound 1), 4.8 gm(19.1 mmol)
may bg ahilizegy FlGy. Geillpg Wéh%lweélwahrz@exwlw ppbﬂ%frr@morelmtlators

dde wat er, followed by
M@g ﬂ q%ﬁ? H}p%gfoél%\?&% lgrkngug e reaction mixture
V\[zﬂil&]t ir rS@dthlansI ef CAmgomcbi’reifn iaghask wEheadded @ty gm (7.71 mmol) of 2,7-
. di | b 0
dibronfyflyoiig (HRrvefunchip: 8 8e (EbY GAPenor Kt By ARG HIoRe and 200 me

of 12-drbenW YaNhddcl VAL VEPMSDALAY 9L apdzave@smgw@(gay Bddthg .5 gm (26.8
the brine. The organic |ayer was dri ed over sodi um

mmolsafi K@He Hme@@menwta@ #@s s8ired wdey élrgc(nl@@ngg)lt Vil reaction mixture
was dliu? %%t ggs iy eat% F%Fe[ahe Co{i(%j mit tl tﬂg%n{x% aolaim ok After shaking

well, the éfabocClaiddr] \%d‘lwpaﬁafbd dnﬂamfsha@ hgam Svitkethe brighe nmfel dgarlly layer was
TLC (CH2A 2 : Hexane = and the desire
dried queaéecﬂlBﬁlsqu@f%arﬁb%qr@entaqﬁ%ﬂ c§H’§é et Gh8demb Wge \md&d gvih hexane, the

crude é%ﬂuit 1(1){odsn%fll ér&&n?% | aszgﬁlz \/\é?se [ogé%g%n%t gﬁﬁ‘é f%fs guted with 070 %

CHZCIQYhexh-ne the fractions were identified by TLC (CH,Cl; : Hexane = 7: 3) and the desired

fractions were pooled and concentrated to give 4.5 g (84.7 %) of the compound 2.

[0119] Synthesis of Compound 3: To a flask were added 2.0 gm (11.8 mmol) of 4-
bromophenol, 2.7 gm (10.8 mmol) of tert-butyl 6-iodohexanoate and 100 mg of 12-crown-6 was
added 40 mL of DMSO and 5 mL of water, followed by adding 1.0 gm (17.8 mmol) of KOH.

The reaction mixture was stirred under Argon overnight. The reaction mixture was diluted by
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br onophenol, 2.7 gm (10.8 mmol ) of tert-butyl

6-1 odohexanoate and 100 ng of 12-crown-6 was added 40
workoosfii@dMS0 and 5 nl of water, followed by addpamyud2005/016072

gm (17.8 mmol ) of KOH. The reaction m xture was

stirred under Argon overnight. The reaction m xture

was dil uted byaddi ng 200 niL of ethyl acetate and 200

nL of the brine solution. After shaking well, the

adding ??ggﬂ%&ﬂﬁrac@@& zﬁw%%b%fgf ‘gg%gﬁgoﬁ% & S%ﬁlﬁ? }x}%ﬁ the organic

€ organi c | ayer was ri over SO I um Su
layer svasl sqmmtemamchmmed?aghmmt}g tle Hribe0 Thwejorymsc layadeds ddi¢dover sodium

o T T E
amou@"gﬁ:@ﬁébﬁx@9§ loddB& aﬁ& Qﬁé EORMNWREE elu%n‘gvltfl'(ﬁ% l%’ dﬁ-@lZ/hexane the

. Hexane = 1), visualized by UV Iight and
fractl@&l\nvgteadﬂmﬁeérw The (@ébCizedHexaaeﬁ bnb), mnellqsddiyeHVahght and CAM
stams[ 611 gk?t G ast reﬁ f%acglggv\ewégen%%(ﬁﬁcg agrd coq@enggtgéq%_gl (ii76'3 5 %) of the
compbite3, vvere added 1.5 gm (4 3 mml) of corrpound 3 O 65

nmmol ) of aniline,

Pcﬂézl(Z&ﬂ)a) 3Syrthgsis(@fi %@ﬁﬁ%nﬂcﬁe n“é‘aéeslodﬁb)sdﬂ?jﬂﬂ tP'é%IW@Fﬁ gddpq 1.5 gm (4.3
1 P ;
mmo@l s(‘%)%pq;&né%hggg?éo)ferr cggc[eafnhére]d@dnﬁt(ogfgzt ofnl?e)ngf Pd2(dba)3

[Tris(dibenzydidendaoetont)dipalladiwas (8)}i mnéd 9ﬁ|nd@' (@rigomol) 26 DPPF [1,1°-

Bls(dlg)hm)&ghqsé\ﬁlpo)g’e at edg]éa%ﬁé&i)omﬂﬁé &S rr&h%g@éag}lm iﬂlﬁgtu?ef was stirred under

argonrf%i'E‘Qb'rQﬁ AW Bedt@Btos ER) @ @dmBeabedinil) é-fﬂ-gbd%ft% butoxide was
mn. After cooling, the m xture was poured out of

lmmeﬂlﬁ@bShd@dk Tlnﬂaeeapmrorr@(mrewasosea@ﬁ@ld heetet st d 10 2Rdfor B8 min.  After
coohn§glglfet \ ‘i)xs Hieew a%s\'\gour 8%%;1“ 8@ E}te }}lenég tuEI l?l?rtlg ?;(‘)8 df,loid(%hﬁ r?)cetate and the

solutlmiﬁva‘s %@lﬁﬂ t\MlddwhleﬂﬁﬂﬂmeI dréedeavietl sodiirg duidite iafd S@iﬂiehtrated Silica gel
was | oaded, and_t he col umm was e] ut

(100 &w} waml%ée%’vgh tprange the srderaqdicé In sl apgitiod ﬁ%ﬁaﬁézr was loaded and
the ¢ .sirﬁwa[ efr«ﬁtte@xwa&%bl@%gﬁg acdit XABgare, the: fra%)noné’bv%l’kagl'eﬁ%d by TLC

and t he r acti ons were
(EtOAIDnifrkmmteaFeld ﬁ)ovgua/llzed by @V( light5atd thef desined (EIIanqlxmsn\derA pooled and

ound 5:,To a 50 ni-Shl enk tube
Conce&g?ts&gﬂ%‘é g g%gﬁ?r(ef %CWP)’ %J compound 2, 1.0 g
!)mmﬂ‘?ntl@smc@ﬂ'@@hhﬁgu&d 580T¢® {Pn@83h1eRPkdbeOfvere added 0.88 gm
Pd2 d nd 100 ng (0.18 mmol) of DPPF and 20 nL of

(1.28 mmglé . campeoundadt | 8ng 2Rl unaoliaef sempound ﬂ:,n&@rm&r(@@m mmol) of

Pd2(d{)(?))3 % i um@xg%ft?bé'\%@@ggf \%gg%l rl}l&n::bg nqg qf (?glg d\gg; el.geam 1)mxture was

stirred’ @@ddr a@gonTiok 20rinas] seahededtd]l Head eC&VOalhg](IQ) ﬁﬁloﬁ)Ode gbdium tert-
h. After coollng the m xture was poured out_ of th

butoxie|veasimmagiately pgdesh ol ha repgtioamirfure s seaded anddheated at 110°C for 2 h
After §9 d‘H{%Im ) urmce{gm?é@' &ft thﬁJ‘%ﬁlQl%(l Fﬂ)k Mo (rfl?% 6)?\5%)’1 acetate, and

ate an oncentrate I cCa ge
the sohﬂ&nlvmdwhvd ticOW2EItRe bititee doedidesrppdidonctulfate swtedohcentrated. Silica
gel (1616TD gr%gtwaglc%gv\%thm@ﬁzég,at%g(cj:rude product in small amount of CH,Cl, was loaded
and the column was eluted with 2 x 250 mL of CH,Cl; and 2 x 250 of 5 % ethyl acetate/CH,Cl,,
the fractions were identified by TLC (EtOAc : CH,Cly = 5: 95), visualized by UV light, and the

desired fractions were pooled and concentrated to give 0.7 g (45.1 %) of the compound 5.
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and the colum was eluted with 2 x 250 nL O CH2d 2 and

2 x 250 of 5 %ethyl acetate/CH 2d 2, the fractions
wowsos/1iident i fied by TLC (EtQAc : CH2A 2 = 5 : BEI/US2005/016072

visualized by UV light, and the desired fractions were

pool ed and concentrated to give 0.7 g (45.1 % of the

conpound 5.[0122] Synthesis of Conmpound 5 : To 0.30 gm

(0.24 mmol ) of conmpound 5 was added a sol ution of 20

TE : ¢ cachd)
cOOF) o nstihisis BPCBREBhAE sEa N 5P i IR of compound 5 was
addedn xdlutien w830 sili 6f EEA YnifRiorcdcginadidyf2(2mb Ar@HiGecontaining 0.1 mL of
.. resulting njxture was. diluted by addjing 40 nL of .
tr”SORrBPXFé‘ﬁﬂﬂ.e- Tﬁke JEACAR tMiXHEe MEfot B EFdarRfief HrepRdPrideh iid the resulting

mixtutOwgy éﬂlﬂ@@%?‘%@iﬂg @fg rﬁfqm'gl?ﬁ)lﬂ\énteh TthglsHﬁ/@ﬁtbﬁ%_Jl;énﬁ(/ énd the residue was

product, cofhpoun be used wt urt her

- co-evgporated ¢laree tines Wil ®3jenE] GheZridd protdwat @snmmng e mpll deyused without

synt.hesis route of ethylene glycol oligoners. [0124]
furthegéﬂ?ﬁ‘éa&ogs'of Conmpound 7: To 5.0 gm (14.3 nmol ) of

PeO123¢t hYFENG i0LiMedds)aneRERYlarneéyn@iesistryite e@kthMend 23k ol oligomers.
V\gd; agded 50 nL of dry THF?‘ V\}ﬁi}fhe the sol uti 2% vvgfsgl 8

cdN24d i ndynthasis eleCompeundpit Ao S0 88 @rh3(mmed) ofnpaly(editylene glycol)
meth}h‘l%rﬂe% ?tgﬁ]cgmﬁ)((/@l 35@5 kva‘é‘@&de%gﬁ):lﬁ poqrd'iq'( Eglg?%i/gﬂrgg%ém&)@utioxhgas cooled into

reac ure’was gra y wa
an icd-enagpe bathy 0 3werh Kl 1.02mmoWhefl Wald tih miinagl oil veasr kided pofifpn by portion.
m xture was reco Iq& into the sanme ice-vvate{l. bath, 4.1 .
The regctipn MixtupgEps eAuqlh Wamedda reIRy FIRHRYFS WihiReksh afdestirring. The

1tRAROMENREreX HcBo M@ Sntdt thE Is8ifle Q¥E LIS bhath, BNE oROIM NG
resutrgm)vedeand tﬁeoresriltdue v?/asedi | ut eed bg/’addlgﬁlgb\i[?a L 7 of toluene

sulforyl chlocide oyasradtlpdiaed dredmb@ererwasoftirtsdi averniglftt erhesdvdvenngras removed

well.. the or i.¢ | ayer s .separat ed d wash one .
and tiftesicpy ts MR o QR 196 7 BR Bl HloR radRna L R, BE of brine, after
shaki@ 0l Ohe tgdnad €fer Biab srged afd QQsipd)ondatodeaane it thb brine, dried
CH2d 2, the crude groduct in small anmount of

/ : CH2d  was
over Jog e quiHe anhsornuaRd walice gl §H0emh wes soaiedpgth-HCHrOlg the crude
L thef |0 ' hdelge T , i 0
pocf S EGH00P B LAZILLEE PO G REY, s i 15 %
CH;0Y/ @tk Chntheviieacsonroetreddartfied dig CHE (@HgOH t- CHpGle=B: 42)g visualized by

. .
oo, S elec BB BTBA oot oA APhes RIS e S 4528 70 of
compédied 30 nL of DMF and 18 nL of water and 8.0 gm (123

mmol) O NaN . The resulting suspension was heated at

580138] undentiesiger Goneronnd Bt ToAT. @m (Séomaio)off comipownt 7 was added
20 e P PNEPE 58 T L ST penin

was hedté® gt 3BT usded AL BoS oV drailght. anflerGomMoeedltofabloent, Belresidudd®hs dissolved
_ (100 fgn) was | oaded with CH2O 2, the crude product in |
in 150smq qf daghderemetirangppd] 90 Wdsof tha bbe. 4ganip dayebManenaeased, dried over

ol 1 b 0 SRR B LR RSO TR TRy o
in smdy atouditrne, CHyil, tMag loaded and the column was eluted with 1-5 % CH3;0H/CH,Cl,,
the fractions were identified by TLC (CH30H : CH,Cl, = 5: 95), visualized by lodine, and the
desired fractions were pooled and concentrated to give 2.4 g (86.4 %) of the compound 8.

[0126] Synthesis of Compound 9: To 2.4 gm (4.82 mmol) of compound 8 was added
80 mL of THF, 1.8 mL of water and 12.5 gm (47.7 mmol) of triphenylphosphine. The reaction

mixture was stirred under Argon overnight. After removing solvent, the residue was dissolved
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desired fractions were pool ed and concentrated to give
2.4 g (86.4 %9 of the conpound 8. [0126] Synthesis of

w@Eooopause? 9 1 To 2.4 gm (4.82 mmol ) of conpounelcBUSESS/016072
added 80 nL of THF, 1.8 nL of water and 12.5 gm (47.7
mol ) of triphenyl phosphi ne. The reaction m xture was
stirred under Argon overnight. After renoving solvent,
the residue was dissolvedinto 40 niL of 4 %citric

into 4@ﬁiLd015431’/6J&1't1§U‘ac§‘(§‘ cb1d2h &Hd @Wo RERYLuRFLRkE- O %a%?d"fa?er was separated

| ayer was separated and back extraCted wth
and ba&zk eixtra¢ted aaibdl Guilluof én% citnie acmimlutenil abheeousbisal afuecows SOlU.thIl is

| § extragt nc i et h acetate. pH of
extracle SPE 00U B0 O PN Shse et et rarenf By Tiin R ieed to 14 by
addindNest! sROM | @ytatiokhe %@Ukéshﬂﬁngbﬁﬁél@ Sl O\Daéﬂﬁe%tracted tw1ce with
extracted twice with dichloronethane (2 x 150 nli).

dichlogasgihansd(Zext 98cmE) - welhe ehmbiredo exiFactoweiensirsed pmreSOénmn Sulfate and

conceriRREERYNTEEToRRA) dr b ohdlindt. ' 7o £00"mg (0. 082
nfoaRy) OI:] Sathesis rod Cﬁ)rﬂ)ﬁﬁmdd@edl“ @900 mig (QOKEmmad) pf 6dmpound 6 was
nmpoun

0.7 |
added 5SERReaibos rvrtngl BytRisng & POUEL0. 78, romaD Q2-choro-1-methylpyridiurm
iodide( .0 in2t BYTRA @th AReik? arm—29ﬁlLQ5fQimh%r8fﬁ%thﬁ@ €The Qg%tlon mixture was

feaction mxture was stirred overni ght under Arg
stlrredThteerngat:tundnr mirgomr e Thageatitiont maktine adsli dipt&D bmadﬂing 50 mL of

aenioff G HeE TR R o SAE VB Tt MG U KPR Conce win
% citrigQlkcidt sJoQﬂm@%d@ﬁ@@w\Mﬂtlﬁb briee, Bfiéd\ever @dsdlaﬁl s@MEt% aﬁ@ @blwéhtrated Silica

sul fate and concentrated. Sili ca‘gg 50
gel (5@ g etpsvipaded cpicCHChnthe crideenrpd ura;ﬁmalﬁ agwaml ofafﬁﬁzﬂe was loaded

f
and 0 gt Red BTMCF £ A Gl T e BBl Rl hied by TLC
(CH;OH.COHEE3OH S: QGHZ\Ghti%lhzecﬁby %?g, wavedength I’Jé/dalhly tHeodwgired fractlons were
wavel engt h and r.ed actions re pool ed
poolediid Copniutste &1 5 270gn6 £F 636 aghaierasad JB. ¢ ne
crRgund ( iﬁsln%fééa%%lon(p’@lyr&m i6n BiQAteR Pol ymeri zati on
I ni t| ators Long Wavel engt h Si ngl e- Phot on

FONIMNer i z(athoa)g WW Qnaﬂb‘ﬁlngl(@ﬂ@}onmc@m&maltlbggmmapeS an
| hesi t f | ot _
ORIer F167 o8 "TReBpES o By iR 58e e otingle photon

polymdrzatidf isitibfopsk were added 4.0 gm (20 mmol ) of 4-
br ono- 3, 5- dlnethg henol , was added 50 niL of dry

WOIBH ¢ hSyatiesis i06 & ompoueddi e o hilaskaerecasdah et glﬁa(i?ﬂ mmol) of 4-
bromoQS ?-(alrg&hgéﬁerﬁ)l,% :)dd%?1 SM bfd%]’ﬁ-?lﬁ %hl% tlhe @@ﬁtl@ﬁl g@g ?oled into an
port1on portion. nm

e reactl Xt ure was gradu
ice-wava bty 0t99 gro¢p2.6 enmpel) alf Naél i mivieral 2ilhwashadded poitioni b}gportlon The

The.resultin ture s recooled into
reactl%ﬂel@l&x}érﬁewa%g?aﬂual V?i%r@%myewrwﬁgmﬁ Phif gtirring.  The

resultn;g Qll)ameoxf/as]i%cé‘dl&i’\ﬁh‘t@th‘éﬁﬁﬁe @&d\ﬁgte@@ﬂh 18 g 12 8IBmYBDF compound 7
l'uxed overni ght under Argon.

and 1. O gm of 18-crown-6 were added and the mlxture was refluxed overnight under Argon. The

solvent was removed and the residue was diluted by adding 150 mL of dichloromethane and 100

mL of brine, after shaking well, the organic layer was separated and washed one more time with

the brine, dried over sodium sulfate and concentrated. Silica gel (100 gm) was loaded with

CH,Cl,, the crude product in small amount of CH,Cl, was loaded and the column was eluted

with 1-5 % CH3OH/CH,Cl;, the fractions were identified by TLC (CH3;0H : CH,Cl, = 8: 92),

32



sol vent was renoved and the residue was diluted by
addi ng 150 nL of dichl oronethane and 100 niL of brine,
wa@bdoenimsbraki ng wel |, the organic | ayer was sepe@EBUSI0S/016072

and washed one nore tinme with the brine, dried over

sodium sul fate and concentrated. Silica gel (100 gm

was | oaded with CH2O 2, the crude product in small

amount of CH O was | oaded and the col umm was el uted
v1suah‘%c“3 %ocﬁne@a%@'ﬁ&ﬂeggraéﬁ)@nst\béefpﬁéﬁa 'aﬁ&‘%oﬂ&‘:ﬁﬁated to give 7.1 g (93.1

entitied by TLC 92), vi sual rzed

%) ofthrycbmppnmlland the deS| red fractl ons vvere pool ed and

c ntrated t.o 've 7. f the ¢ ound

155015 SRS B bt frindine 45 .oF pampoutf[PEA Rdaded 40 mL of
dry THRMYPRRChS leé&@tﬁlgﬂ@tﬁd)n“@ad'@oowd idiya dHfhiceMbBétbRe bAR (-78 °C), 3.5 mL

resulting solution was cooled into a dry ice-acetone

(9-8 mpaglhof 2:8sModpuLiginchexpng yag addad) slowly. Thg rrachiBnLmixfyse was gradually
eactd
warmelaeté g@&r th?e a or%wgélr%d;[rgﬁﬁléer% urcgp éér? dc)t%tre{éb e b‘Qﬁlé and CO2 gas was
bubblddnh'@ thfsesoshama fdf §0 nie- dberantobailittureands GRRdgasmigis. After adding
bbl ed to this solution for 30 mn. The reacti
20 erﬁl% t%Né{QQ@?lgtqwaé&ds% L Rgure X3 sPneeipted, ¢ Ee r«’r?tdovafwas dissolved

in 200Lnfl. O Hidhici8hidiHaA8 VAR 8448d lajdiew Wakkid M‘@%e with 4 % citric acid
concentrated, the residué was di ssolved in 200 nL of

solutiogi @ dO®mdth Hikica gﬂié%ggﬁrwa@ lbéaiﬁér\vlﬁza@H\z@bh@d cn’weqreroduct in small

amoun 5 S KSBELS) TR AR G4, b0y s S LR,

fractiof§dre adamlﬁted 3% TZI:CQCEHMS |(3‘H201}l£1| —a&d91)thsﬁ1@llZéﬂnb}V\@&hne and the
eluted with 1-8 % CH3OH CH2C the fractions

desireq fagtions wsge pRelqd ad f@qsmatedemzaez) Lggd4.52) Of\rh%epamozl@a 12.
di ne, d
LS, 7 ) G WAGCIEfigh Shbc S AGbh SRR OO

1[3134]01337JIG( i9| NuSkhoes aVeyehpelagt byrBhasgl euRhof elort wavelength single
Pol yner.i zati.on Initiator [0134] FIG 9 illustrates an
photonpqlymetizalion Jnifigoli s route of short wavel ength single
P3N PRLMIKBEL Z3E T @Rnipdlkd af or . fIQ1353 thesd sm@fol) of 4
5o)‘undér}"S'lloOS mp? 88m’m|{w 2t milol) o
brom((rbq:thm)lpmlzh}yhe)lbem mm&@déSmL@f@b Q{fon_rg, h_mdf of ether and 2.2 mL of

or of et her. a
ety HRog Thdsehtor by ShatigRE R BBl oyt e sidue was

d1ssol\1%d iR 0lSviaNt ofWASthERITRME R0 MleofTe@isdrouis addsd.dTHS Ghix&mle as cooled at -
nL of nmethanol and 80 nlL of ether was added. The
20°C fﬁf Rthy e Whife pessiniateatormed aprtfittered 3 After dRdngRiverea high vacuum, 0.55
&Gl e dryi ng over a

gm (9(ﬁ£ o?é%%e%rggﬁggg%%%ddgﬁ%S %? s ﬁ]%lﬁél%y red product,

conpound 15, was obtain E 4 TREATMENT OF

MYOPI A [0136] In a particular enbodi mrent of the

present invention, a patient with progressive

TREATMENT OF MYOPIA

[0136] In a particular embodiment of the present invention, a patient with progressive
high myopia receives retrobulbar injection of a compound of the present invention, such as
monomers of poly(ethylene-glycol) dimethacrylate, and then after about 15-120 minutes
undergoes 2 photon irradiation of sclera in the posterior pole region. Following polymerization

of the PEGDM, the scleral modulus is increased and myopic progression is prevented or
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hi gh nyopi a recei ves retrobul bar injection of a
conpound of the present invention, such as nononers of
weoiogfi syl ene- gl ycol ) di net hacryl ate, and t hercEU$®D5/016072

about 15-120 m nutes undergoes 2 photon irradiation of

sclera in the posterior pole region. Follow ng

pol yneri zati on of the PEGDM the scleral nodulus is

i ncreased and nyopic progression is prevented

[ Qs reblfiel,BPH ad 5 4b8 GhrePFod twhile th
retarde%i Eé %tﬁh%rei-ggt e rE'ﬁPlgzrl exa%ﬁ?ﬁ?%onﬁﬁ cf % exaﬂ%@ey hile the eye is
followkd Ifdrmmrli efilergeaentiisigy) lfar gxempiw, parsiahgphefeace mafqnd)metry

p oher nce interfero ry. [0137 n_anot her

S e BT cerpREBRR PhJBhII hnbShe Herit Hodnethod of
identif9fng! A8 kY bOGeited bidSn! the li’[ﬁrlhﬁ@ #bROschAS ek @Om!th@eted tissue such

intrinsic |ight scatterl ron1targ§ted tissue such

as sclegg Qpltlealacohwncft mmmmhy Dt e grsape pr (md lightHs used to detect
alterat10|n§ él} g} [ sfcgf 5 a?r]h%gn%al glgc é% 8% ?csf%r% é{in ?%ea na (&”rl" é:a% fbe used to see not

only tis& htemuﬂenntthe eQy ®ut Q@J teamobtlity 9€dhd Snkt@res bl Mﬁpyert(heT and the
structure in the?ﬁﬁ/e but al so the nobil |ty of

t he
chemical mghye i8ssoBiE pBRRsTBEnteCHn 4hig Wden@m elm O dtamder ifspvariants are
used té %Perﬁm%oﬁik MBS of ItHe this R Adk i P %rﬂﬂd%lﬁﬁed treatment.

ts variants are used to determ ne t%e nature o
Treatnsaa:lt erwdd hetthe phdteuechgmoeerhotesctivatipe pfmctmlguqtqjeij agents in or near the
treatment. Treatment could be the photo-uncaging or
4phot o0- activation of adninistered agents in or near the
scl era. REFERENCES [0138] All patents and publications
nmentioned in the specification are indicative of the
| evel s of those skilled in the art to which the
invention pertains. Al patents and publications are
herein incorporated by reference to the sane extent as
i f each individual publication was specifically and
individually indicated to be incorporated by reference
herei n. PATENTS U.S. Patent No. 5,220,007 U.S. Patent

sclera

No. 5,284,760 U.S. Patent No. 5,354,670 U.S. Patent
No. 5,366,878 U.S. Patent No. 5,389,514; U.S. Patent
No. 5,635,377 U.S. Patent No. 5,789,166 U.S. Patent
No. 5,756,541 U. S. Patent No. 5,798,349 U. S. Patent
No. 5, 910, 510
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990. St. Helen, R, MEwen, W K., Rheology of the
Human Sclera 1. Anel astic Behavior, AmJ Qpht hal nol .
wd9®i10sh7 52: 539-48. Wl |l ensak, G, Spoerl, BEPCT/US2005/016072

Seiler, T. Riboflavin/ultraviolet-A-induced

crosslinking for the treatnment of keratoconus. Am J.

Opht hal nol . 2003; 135: 620-627. W claim 1. A nethod

of treating and/or preventing nyopia in an individual,
Goss,Q0TR! kEIINOFTIMBTRRC AL IRICX PRI TEE Gﬁnﬁﬁtgﬁﬁ@{l}zﬁ Bf THE

indi vidual a crosslinking compoun rised wth a
PATIENGt WAEH MY AR efergherGuide fidr, Clsuchnsg, HamertChE Opotompaitio éssociation
1997 MY be specifically activated by irradiation to

produce crosslinks in a desired region of the tissue.
Hai g12 wTkealmetdioshrizbn 6F MhirbionWieLs8iit biBfety QRS bhrtki Eerence

onpound yields a single crossllnkhh& nol ecul e en it
mterf‘?r@m@armfvram&raocw lensecalpstation aegording tadlaigisnfisaese’n ArpleClin Exp

und yields two or nore crosslinking
oniEARSEL ki TgrcoTmS

en it is activated. 4. The nethod of claim
Jin, ML, Guduzinskn A hEffectad Hi¢cnostadc hnerpaiond bewrgpth (BRSs@minoglycans on the

Shear R G 10551 o ol B P o FApBRen S Mol gnp001, 4

8330933¢Ia|n11 crosslinking reaction is capable of
formng a bond with a nolecule of the sclera. 6. The
Knappyd?.Add ebil.,cRhgales, ofithennsiitadripparbtadiegéregafin térdined lcemaression, J.

Rheol. 21@5%@1&{% /R Ysgechari de, a carbohydrate, a

ycan, a proteoglycan, or a comnbination

McBrtelfleNle G&mtleTAe Rutd bifortle @cfler@h@déﬂe]opnﬁh@ Bed %\ath(ﬁleglcal complications of
phot oacti vation conprises sin hot on _absor bance.
mYOP’FhETOr%QSﬁé‘H gtinal pad Ryq Resgaeche? PHot3Sact i vati on

Olseng?.gwr.ﬁ' e}%ﬁ,\/\%mmﬁ’ g@ﬂeﬁa‘i‘ P@I%f‘eg Eﬁ”ect? of Kg@ (EF?MPIQQ@? fTransscleral

ereint |vat|on
Diodenhdstr, apd Smgimdaﬁh'rmhmhafﬁstﬂganvér @phﬂhielrﬂ[tddg}o& VisadlBcience, Aug. 1995,

Agi ng agent conprises an o-nitrobenzyl
VOI3€$§%SJT§%£??&group, phenacyl group, ?r"s--cinnanoyl
Riley,B.QUPet £40 FHﬁﬁﬂllBﬁ{&n & FE@-ba@d'lﬂ'@{d gBR-affec %lsyueggn%ﬂféered cartilage

xanthen I gp t hi oxant henyl group, sel enoxanthenyl

éen

constrgptmhxpracmushcpsa 191211 @ﬂfMg‘ggna]@ Scenee: Déatertialg moMedicine. 2001; 12:983-
990.

St. Helen, R., McEwen, W. K., Rheology of the Human Sclera 1. Anelastic Behavior, Am J
Ophthalmol. 1961 Oct, 52:539-48.

Wollensak, G., Spoerl, E., Seiler, T. Riboflavin/ultraviolet-A-induced crosslinking for the
treatment of keratoconus. Am. J. Ophthalmol. 2003; 135: 620-627.
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11. The nmethod of claim1l, wherein the desired region
is identified by diagnostic imging. 12. The nethod of
W@ bk@smaB97 wherei n the desired region is identiPdEUSIYS/016072

ul trasound i magi ng, OCT i magi ng, OCT Doppl er i maging,
or magnetic resonance imaging (MR). 13. A nethod of
treating and/or preventing nyopia in an individual,
conpri.sing the step of providing to the sclera of the

We cldifgdi vi dual : a phot opol yneri zabl e conpound havi ng at

| east i I izati.on:.: ..

oFiat o AnfietiBa GF Yrepiile ARYE: fhlenfll T Bl 4 e AL comprising the
step of pnpoding tbsthe apkid of dfe froliviiluey aacoesimkergt cdopuindi comprised with a

anot her nol ecul e of th oppound, wi.th a nol ecul.e of .
photog R TE o FRAEE iy sutsd Tt TR Cgoutiat Ml BF sBralfigaliys activated by

irradia¥iBR fShrd dhdtecroBiligkyinQf ddsied RBRAINQTGhe/iRGé.2abl e compound
is further defined as conprisi ng an acryl ate,
b

d?-acr yThg encthed g€ rojaimy &, vwhetdimdhe (ceasalinkingrsomperyd aiedds a single

11 o vinyl group. 15. The net hod of
crosmi&ﬁﬁ@@%@%@trﬁ%(ﬁl\gh{gﬁbt opol yneri zabl e conpound is

faur t heThdafethndbfadaim hywhapini the ergeslinki®g corpounthgelds two or more

et hod of claim.15, wherein the hydrophilic polynmer
CrOSShgg‘ﬁ‘ﬁrni“g%“éﬂ?f‘o‘Y IHVIaéHIé"éF‘icol (PEG), a protein, or a

PRl ySaphRbingd@ of tlaim M HERINAR DbssGhidhgtdfpotitlotidtises a plurality
_ t he pol ysacchari de conprises pol y(hyaluronic acid),
of repedie nmitst thatsheicomt endicidoal dresshinlasgimoiecales npdeacitvaneul f at e.

8. T f.claim 15 wherein the h i || .
ot ymol FEren a8l lonink e ot el SoPlpig ggbond with &

molecB OF Gierkctehe el astin is further defined as native
elastin or an engi neered elastin. 20. The nethod of

c¢-ai m e mgteadeph ol angihseser dbe anelequls of sthe yelereds a protein, a
polysagu a&i'ag,da (taa‘?‘b ! }.lil'art?ég, agl é’%rg{ﬁg%@f:é}?ﬁ%%&L?Qﬁnﬁ?ﬁé#ﬁ%mﬁon thereof.

strt'ut’ions sur't I za
net hodTled nedtlaidnofl 8laimhierehdreinhthe grhgtonegvadnetcmsirises isitngle photon
further defined as having one or nore non-natural
absorbapteny aci ds conprising one or nore chenical groups

that afge IRERPOF IS QF vaRkiABhE Z;ﬁ{oit&@tiveftgﬁ comprises two photon
photoinitiation, or bot h. 22. The ‘method of claim 13,

absorbai@sr ei n t he exposure to light is directed to a region

05. t heTl?eC Imeetd%)di gF rHaiirfni ?,dwlBXregrl ?t%ngﬁétiogctljvg&% r(]:gfnprises multi-photon
absorbance.

10.  The method of claim 1, wherein the caging agent comprises an o-nitrobenzyl
group, desyl group, phenacyl group, trans-o-cinnamoyl group, coumarinyl group, quinoline-2-

only group, xanthenyl group, thioxanthenyl group, selenoxanthenyl group, anthracenyl group, or

stilbenyl group.

11.  The method of claim 1, wherein the desired region -is identified by diagnostic
imaging. |

12. The method of claim 1, wherein the desired region is identified by ultrasound

imaging, OCT imaging, OCT Doppler imaging, or magnetic resonance imaging (MRI).
13. A method of treating and/or preventing myopia in an individual, comprising the

step of providing to the sclera of the individual:
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23. The nethod of claim 13, wherein the exposure to
light is directed to a region of the sclera identified
whyooshimasound i magi ng, OCT i magi ng, OCT Doppl BET/US2005/016072
i magi ng, or magnetic resonance imaging (MR). 24. A
met hod of treating and/or preventing nyopia in an
i ndi vidual, conprising the steps of:providing to the
sclera of the individual a crosslinking conmpound caged
with a ph ' [ nt t :vating
t he photog%ﬁ?@g%%@%gg%gaﬁﬂghg%g%@%ﬂ ﬁaﬁggéggﬁ%%%'ng at
Ieast.%_%inolqculg qf the, sclera. 25. A nethod of
al teff! 5 oﬁép%ynﬁn%%KWE@H%nical properties of an
ocul ar tissue conprising one or both of the foll ow ng:
1) providPﬁngB“$¥@3ocular ti ssue of the individual a
crosslinking compound conprised with a
wherephnongappspae teplight gegiopponpe istcapatie pEfonmingoncoyelestbindewith
' [ t L0 he cro ki ng
anothf SRUSARESEAL BRpRind WinaSHLPASEFAL 0E: B SRR PRE:
otdll ar Thé smtthpd aoitl cBRmpr oy iviiengdnt thet hdiddg ubarthd | Ehdtolymerizable
of the_i div%ggal: a phot opol yneri zahbl e conpoun
compiad; 1ﬁgfu e defuie e CURRF SRS GB actylatgp digcydate, triacrylate, methacrylate,

dimettRRHYAB! thiZ kR 12BN vanRRAJPI Ni ti ator, wherein upon
exposure to li‘ght the ‘conpound pol ynerizes with

i t3el f Thevmethasl ofbotletw|ld, vhetehre thecphatiopalyrsenimpleoconymtuind is further
of claim25, wherein the ocular tissue

6. Th hod
‘mﬁne§8ﬁﬁ£V§%§Eg?%Pg@@?'part of a cornea, sclera, eyelid,

i 1.5, ThabgetHodr ofeshwar K5, owh&dind By Gl@bBMdlic BdlymERe comprises
nmet hod of claim 25, wherein the crosslinking agent is
polyethylepegdycol ftEGib @ psafeinr orsspalnserehpridesel f to a conpound

H{y therReHleodt dSM 16, wherein the polysaccharide comprises poly(hyaluronic
acid), dermatansulfate, chondroitinsulfate or keratansulfate.

18. The method of claim 15, wherein the hydrophilic polymer comprises elastin.

| 19. The method of claim 18, wherein the elastin is further defined as native elastin or
an engineered elastin.

20. The method of claim 19, wherein the engineered elastin is further defined as
having one or more natural amino acid substitutions suitable for polymerization.

21. The method of claim 19, wherein the engineered elastin is further defined as
having one or more non-natural amino acids comprising one or more chemical groups that are
appropriate for polymerization, for photoinitiation, or both.

22.  The method of claim 13, wherein the exposure to light is directed to a region of
the sclera identified by diagnostic imaging.

23. The method of claim 13, wherein the exposure to light is directed to a region of
the sclera identified by ultrasound imaging, OCT imaging, OCT Doppler imaging, or magnetic
resonance imaging (MRI).

24. A method of treating and/or preventing myopia in an individual, comprising the

steps of:
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providing to the sclera of the individual a crosslinking compound
caged with a photoactivatable caging agent;

photoactivating the photoactivatable caging agent; and

crosslinking at least one molecule of the sclera.

25. A method of altering one or more mechanical properties of an ocular tissue
comprising one or both of the following:

1) providing to the ocular tissue of the individual a crosslinking
compound comprised with a photoactivatable caging agent, wherein upon
selective photoactivation of the caging agent the crosslinking compound
crosslinks at least one molecule of the ocular tissue; and

~ 2) providing to the ocular tissue of the individual:

a photopolymerizable compound having at least one end group suitable

for polymerization; and
a photoinitiator,
wherein upon exposure to light the compound polymerizes with
itself, with a molecule of the ocular tissue, or both.

26. The method of claim 25, wherein the ocular tissue comprises at least part of a
cornea, sclera, eyelid, iris, trabecular meshwork, or outflow channel.
27. The method of claim 25, wherein the crosslinking agent is further defined as

crosslinking itself to a compound in the ocular tissue.
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