WD 2005/ 110397 PCT/ US2005/ 016072 TREATMENT OF MYCPI A
[ 00011 The present invention clains priority to U. S.
Provi si onal Patent Application Serial No. '
7, filed May 7, 2004, which is incqr t
1w§3&§§‘2%§nce herein in its entirety. FIELD$€E%$%35&“”2
I NVENTI ON [ 0002] The present invention is generally
directed to the fields of ophthal nol ogy and cell
bi ol ogy. Specifi calfREATMENT @QFasYO®IAl tering the
physi cal and/or chem cal properties of an ocul ar
ti , slch as the sclera. Myre specifically, it
déﬁ@ﬁbesﬂ% RSIHE VR GBS iPE o BAeRGEROPNM stgmalTPtent Application
Serial NYEXNBIs) 150004 pi 20@f FWARLS | IRt % i in i
. the U S populatﬁgﬁ? and as higﬁggg&ggagﬁggj%ﬁééégﬁ%ﬁmnln‘m
entirgfppul ati on in sone countries. High degrees of nyopia
(such as > 8 diopters, for exanple) are | ess common,
but are associ at e HBHOBISH; B¥YENT1ONor i or et i na
degeneration. In the subset of high nyopes who :
ddU2bp t Hherersplenesnien sreeppralln diresgfiddo ieofislds) of ophthaimology and
cell Hidlb&V € ' ;
OB SR, R B AR, Dy SRUGH e Bt of an
oculapipespe. du¢tsastthresclara aMiorappecificsdlyoit destibesdteatnient for myopia.
bl i ndness, affecting approximtely 1% of the
popul ati on. At BAGKROGUND QE'BHEINNVENFIOMNN ef fective
treatment for pathol ogic myopia. [0004] In
d Y03 atViyepingidesisappioxineately 2pYoa thedd Sveonaldtian, and as high as 80%
: ' ol N ' i al .
of nERRSATARnh L8 B AR B B g, s, T
examplgplatchessrdongnat bthae eswbiated witapwglesgveectmriartinal degeneration. In

. tinal. ti ..Because..this stretching.and . )
the subpVok BB IBE Who TUERb o PRERHS Stion loR R loB Sl ot i grpte visual
loss caouds,i ofien| dneing tiefifinend sixthejeesiewof lifed elgengs, glathé®gic myopia is the

.myopi a are subject. to visual |oss.. The causes of )
teacingy (it o7 TR SRt LTERTE oM T b of Ji bopulation. At
presedtyBpieds 86 FrovéNERIABL S Qitrientd PIQSbRER miYpia. €Nhanced

turnover of scleral collagen and alteration of

stl®rh  ITpdgecsestiyhByPRie divt mEogeie et avgngation ¢fghe eye. The
exceséllS BATeniaASenl AL I RGHAPIRA myBpRRE ek §t§et&9finé 08 tﬁﬁhﬁlﬁ?ﬁ éhe ocular

are altered in nyopia, the'eye is prone to stretc
coats (pglsra andicheripretinpl ésfuedt Beshuserihis seiciing arpt tbswmg@ccurs preferentially
; £ I e e \ t .event .the :
n he TR Pl ol 0 R Sk T el P BB L 1% st 1o
visualdégendihat ¢angesmpd pickeral Vibireningt apdsaietchingt @ rdetaiethtiof myopia are

. ent .ocul ar. enl ar gepent raqressi on of i @

incomglSTRtY, WpATHORT i BT T TLGh 10T PHEET pllaegm aag) pration of scleral

glycodagfisdglydanpae tcontribGioeani he disbBet &0 Hiel BechihibL PISPIRE of the sclera
he sclera is a nmeans to prevent ocul ar

nodul us of >
are a“@ﬁ‘aé’i’ et tS’S\ﬁ-‘lﬁe 1S @FpEdo Stfﬁ“é‘é‘?’gég?it‘b Hredpadraftspt of mifagoen pressure.
CurreMlySthdr@ @b poven mehRS1oftdvenbthd ick 864 €odar WRENRHARN Bat occurs in
g a

[ n‘gr ove visual acuity including admnisterin _
degengfRBY GHYPPde WEHT PAPRPIF 0 Etrd b BrIveRf Hoplae iFrlateement, progression of

myopiaQo@ld BE dinfnRhdPhlClisual 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 visnal acuity

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



WD 2005/ 110397 PCTI US2005/ 016072 ocul ar tissue and
irradiating the target tissue with light froma
| aser, wherein the wavel ength of radiation is
,by the photoactive conpound and th
ra &g ?%n is conducted for a tine and at aﬁmwnmmmsmmwm
intensity sufficient to inprove visual acuity. In
speci fic enbodi nents, the photoactive conpound is a
green porphyrin. U S. Patent No. 5,910,510 is
directed to.an identical aving a particular
oculft S 14 Ao Btad {15 okt wishensagne e SBirpiathe pgvelength of
radidtief & &tSoied B ee photohéB@tecofPREHd na Mg Qhialileis®Y¥Kducted for a time and
characterjzed by unwanted neovascul ature, such as
at anptensity, Suiiginh i IFRTP Yy Viauali3geiSo miil SPericnuinkadinrnts ftheaphotoactive
compth@e rls ROFRRYEdrPhrA. 5. RN NARD1d BF'?lsS&igcf tg:ﬁ'tg% ii&htical method
ocalize in the neovascul ature)
ha“$&¢h@ﬂ@ﬂﬂdﬁm@ﬂﬂwﬁémﬁéovascuIature with Iaser Ilght
st | bG8k N RQr
cI uJes pﬁse ﬁr,]eovascﬁ?ts%g IQ%”@%&%%?& at&:cédltmns of the eye
charanmm iylo unwEnt@P 51e80Bcultthee, isnctads aAMED,i by iadminiE@MEe a liposomal
yt 300 mW.cn? to_about 900 .mWcnR. [ 0007]
formfa8h BAPH 5% PSR, 5T HRRipT AP obinE U FD doplpgalize i the

ncovmphmé Uslieest tyolrtadiagon D ﬂﬁ&\FayCLfDeiturﬁ Retorydn Eli@htc wherein the light

ap 0008 en 5,935,942 regards
absofpld L SHop PO R ALE e Peasle. ey Ui Patent No.
6,225,563, i lﬁgdlmaama&msge%rﬂ Ehdubl 8 GRS oYabBut 900 mW/em?.
fluorescent éye encapsul ated with heat-sensitive

19898 mesUahdatent Nos 928 382 tis diseciggein matheil \iad egpdsgtus controlling
dosxdlétfﬁﬁ‘p%ﬂoej?nanﬁbﬁle}d posonmes are heated in the eye to
rel"ease their contents wherein the tissue-reactive
gd@ﬂ@slr enHish Parans ¥a. 6e935, 93 | eganésd migthod® 0f toosvluahgg ohsculature in a
mamr!lagé}{l &y ?lglg%:u{i%e aidgtﬁ{t'u\é\feﬁ Sé g'nc ap%géﬂ%gcuht?%rﬁsrégnt dye encapsulated with
heat-seasitivie apcuﬁoelehand mgswa—krnaﬁmabgdnk eotrakt owirrsliclont Taé hposomes are
a6 8 B AL RO o, P BIRERhS i s,
 followad lilpﬁﬁmfsdjfrtg][tfflﬂu?&@dmt dj&f&}cﬁkOwﬁﬁmtlﬁH SksEddth@N TAE tidkue-reactive agent
specific factar effective to jnpair growth or
is a"P‘é"’é%‘ﬁé‘} é‘% ypseulgar ?‘B‘f%d‘ﬂ%})@%@l bl oqcﬂ@op@sa% apthg activated agent
hemfral¢ Scdiddes! 8O ILG01a0RE AtTRd Hhad r’@st P
- tg “SUMVARY OF THE | NVENTI ON [0 &f ﬁtw%@ AAethods further
compfife peadminiigteeels Guuespasdist honr %ffectlv@toey@ma ISEDWth or regeneration
ofa b?cSJd%Qé%l NtheQbia i]etﬁj S O&i’:lsafz?tr%@cgﬁéiatel 'aﬁlg%'ﬁg Féﬁg&ﬁs and kits.

ocul ar coat, e scléra, es nec

stability to theSﬁ%M%yuf%ﬁSﬁTﬁﬁﬁ NekRFfoRt retches in

pat hol ogi ¢ nyopi a, the adjacent retina and choroid

argogal SO Iﬁtnﬁ)%%)ﬁah%%re &rﬁogl@s%l‘éta&{e%&ms%ere e and sireiching of the

di sproportio e in the macul ar i on
ocuiaaﬁasupfet Thaputernirish a¢wly doat, thexdcieed. pravhdes rheshatscat (stabihty to the eye.

Wherf ‘a{en@&érg tl%tch@s fn? Eﬁ‘lhoﬁ) fc 1 S/F:&Q E}%I n@%ceﬁtt ?ﬁ?ngl QB rmd are also

WHCU ar tiss S atrophy
strethGiLl snd glel streehawg s disproppgiondte o e, madbtae régivn where scieral and retinal

trinnfR IORERHAC 13l BAEN, MimPlioh oF 2 Y64 bRk fhchg, Tt P, As the

macuraettlsm&ls Sitataht orbiin Mmlmkopknﬁ, @memg 1rraVEis1WeSV1@tIhl destl d Were the

e. preser ved. d?f rts_have q
progressx Rskeich ing of the sclera in the macular region to be armrested, retinal stretching or

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



2 WD 2005/ 110397 PCT/ US2005/ 016072 made to support
the macul ar region with an external donor scleral or
synt heti c polyner band placed around the eye, but
never been proven to be effective. I n
b%g%gggéent i nvention, there is provided negﬁﬁgéggﬁﬂmwn
conpositions for treatnent and/or prevention of
myopia. I n particul ar aspects, the nyopia is treated
or prevented through strengthening of the sclera,
educi n he st etchingﬂgf the sclera, reducing
maqe 1o HOPBhH® PHRLPEAN W doper sesaRl qzissyeﬁwteqq@olymer band
placeé h¥uad tHe%ﬁéJ Gubhhid B8 nERFBLnRGRn Y bd f¥esched era, and/ or
reduci ng t creep in the sclera, for exanple. In
parP9100| arln thaPreseris wiventiony Eiereorss PosIdEd fnyeﬂsqsﬂseandl composmons for
ﬂﬁ%ﬁ%% ajL |
treaﬁ‘hﬁﬁ Hl?dfoﬁgrgyénggﬂ gf 1%§§1;tﬁ£ fUrihar o g% {SI e n{aﬁfo}%a 19 treated or prevented

sclera, dand/or preve
throggh etmglgﬁleamelqﬁ the prilerirredusingf ths ciredrkihg of $emelchy reducmg staphyloma

fom?eitfgﬁ%ig@%a&%%&%hﬁﬁa gx?s %fatggnu r ﬁ’clfllcl:él mesctg%r}% EII!,IJCreeOf the scﬁera and/or
reducmgpbs mtelelm nsthaderm fdredanpit. [Elspartlhflﬁre ofe présehthiiventors fortify scleral

I TR TIME R T A N T,

stre@il@ﬁxsdlmﬂ”tklcmdsh oL iepA Sistuc by ltatinLiatihe i QP &M or RS &I thcture This
| ndi vi dua L crossli qug nol ecul es_that are directl
can 4 Et""P?Pé“ in 3 pYRRST A FEHIRe Sompstiong aa«émevmi@af B %greof in the
gwegﬁ&{aV|olet (LAO light (e.g. riboflavin) are known
in the art. Toxicological Iimtations constrain the
cofRl r atlngn empodinest peBigententipmte erassliking compound is provided to

the QQQEaEfoSEr%EﬁﬂK wih Q:‘éﬁ%gé??&ntﬁ%%d 'tpgés At ihgl% n%é’lv{é},lalt Crosslinking

ent a cage “form

mol@uémﬁhzé aregdifrgtly ﬁemvet (agt, ghysclalddhgiet)he areagivated aSmg ultravmlet (Uv)
t,ol. erate

hghg%%y ﬁg%qﬁ}{) taﬁo 0 ehr% Eflcf(xwo?o c;al}1 ll{nhtgthél'S cons a{nHtge concentratlon
of theoxagent t_S}aaD(fantHe&lthnstBnead Tatoverdomé khi¢ liitRiadS 8iahy units of the reagent

ther i s._uncagi.ng a od to increase
may PR Bt SHED SO PR L Do R TSI qsEghfe & monomer
or cb&)dﬂaﬁdr)ttﬂatﬁﬁwaﬂ t6leRel wiRhd Batdyl 00 fi@fhet h&utaﬁéﬂﬁﬁu&% Hhe art is the
rel ease many reagent nol ecules froma single
tOXI?ergqﬁthea@Y. iyrainian. do BiepreseRhinyralio tere ispupneagiieets @rmethod to increase

the I{)Jié&ﬁ?tﬁep?h&&p dbifcrae q*"oWe&zﬁn;ﬁé Qi@ &@d of ¢ aLuQ@ d?Pog?nenzatlon of the

vati on u5|ng either a S ng
cageécf@@u@tréieeﬁ@enw reageqt molggulesgront » s@glelhggmc)watronwmng Furthermore,

o 8P BB BRSSO bl Y her s
photae bf a@qu«'ﬂm e gyt {wee- Gﬂtgéedlolet bgipbomding[tG0 1)2 mokaplites of lower energy
I nyent i

e of the ent i . phot ocaged .
(e.g.r g;gfg Sa‘tp that rzﬁ'ﬁ & 8 ? 51@}1%%?%%[( t%r?ggtg}ze ﬁgtlx@tlon of the caged
cmnpnmnonents of the sclera. The crosslinking agent is
effective bi o nert the cagin and
Eﬁﬁ]r ralft a‘{"‘ieoﬁm{’%lé%@i‘tog LEi “tCHH‘ﬁ’ét&Hgﬁ’d R gtocaged reagents are

empld)lj}é‘cﬁ@ﬁﬂ@sshﬁlh&{eﬁﬁynd’r@ BétRpdnaaks b g GAFROUME cRditfrRo@ el s rendered
actign on a scleral tissue. In particular, the

effecé’?’%‘é’ﬁl?lﬁm RY theacAgEe a*il‘%ﬂ%?ﬂd&@@aﬂ%% ﬁéqssléﬁlwwﬂnd is uncaged,
there®) dreh@rin@WhB GohpbBRE Suittble! R £8899Rta kLG 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



the cage, active nononmers or polyners are generated

for crosslinking. A skilled artisan 3 W) 2005/110397

PCTI US2005/ 016072 recogni zes that this neans of

by targeted rel ease of the crossl
w89hkﬁ%@g particularly suitable for potentl?qﬂEQNEmgwm

conpounds as the conpound does not provide action

anywhere besides the intended targeted regi on, which

may also be referred to as the desired region The
nd| dual c pound

e G A S BROARS Crics
suitableafor pedaﬁ%l@&aih&:oﬂfpesmisj 8Kihe GosPoRAUASEs fo0 BrdvitR £86€ anywhere

isi.on of. the activation through
besids M iz 0RO BB T eh (Y B0 TR GC BTG o) 1 dcsired rgion. The
crosslhhﬁﬁgl Q§61R) couliObe 8X @R Bual RomBB@dNor0d wiRleeHl£SF §RRPASS, and the
th an end group that is activated using irradiation’

Phot%agﬂ"%@séw FelfFss thei Giess iBkIAg, FIFROYER fiom @F@Q&q paRithghe precision of
the a@mra%GHltﬁ%u% 1a't15ﬁ add %ié(ﬁ’ﬂe @ﬁ%‘etﬁg o‘i’f o FthiRB! Gor example, a

form particul ar irradi at i on
chaingf holgemes| Clﬂgmd Wlﬂhf@l adi meyppiiatds i!f@llvetecﬂ)hmg)madlatmn can depolymerize

into g‘ﬁhl‘ﬁﬁ%ﬁ Ur cr{:éé?nl{elgg%ﬁ&u%l §Lﬁx 1%(’11 t%n m'” t QP grtlr}/? Qultable form,

exclt ernative &mb
althopghy Ixrdparpcuian ttie ntdrbatroaq@nzmjh gm,emglydmg |b|ygsmg1et p}aﬁmu Bxtitation, two-
for ex le. [Q013] 1n _.a .spegi ut exe | ar .
phog SRR €7 S RBe B TP AP ot S1pTe o fBs natnd embodiment could
provide Ggegbduitet Bgerag asitg ulnaaiuad, afgleﬁ(an@&g ents, such as

OB o) B R e R i mply il o TptRsFRvAioN of a caged
crossHSkifE aberfd) SHoRdcASedURAFEnRX Ghdnals! @Ombih-Bized [ SMPIRLORE (FIG. 1), are

techni ques. Because many vital tissues are adjacent
emplpypd fgecrassiial theayederilt collagegeaidfogother selgraj preteing hron excitation using

two }9[]?)?69 t@@Amcﬂﬁg Bb&akd ﬁ’ﬁﬁ’y {qﬁal ttlgs%ﬁ§ ereea'aﬁcé'lt Fre stc{éﬁ antd it is desirable

agents cah be caged soO t ey are y ac
to liyy therchapprbpedificatidns ghthestleradlos, threo:gex@x ampbecaged so that thcy are

ol B R BSELARL TR ) Bl PIRLG SPRe g,
photd}c@ad elyoerphiclyde m»shrrdagm:\e; th counssnsie heonhigh ImeO-pﬁtgeld absorbance

Cmssrf'ﬁﬁt act Iﬁlglj:gged:@'Laﬁs\)re Irnglte?lg%h lﬂfs%f%‘jc]‘?'ll aéa}g%ms etsr%arlln%r such as by

retrolSiAbL e6jcdtit. CAGLchusgant cigd dgérft 45 BifREOBRLIY iftb Qhd &fera and orbital
sclera and orbital tissues. The caged agent is then

tissuese| Eb¢ icaqerlyaegnk s her aelgively sevaiad é‘ﬁinérf‘-"fa@‘ﬂﬁ?ﬂ’ 44ch as twophoton

excitht¥APROIRAge # Mbcﬁé}ﬁﬂ t@s@me t<:9.1s @l lsfifféring CTRY ﬁ'acnvate& caged agent
ti ssue, causi ng scl er al tiffeni ng. The i nactivate

mﬁh%ﬁgﬁ@ﬂﬁgéﬁﬂmﬂﬂﬂfW@Qégmﬂﬁﬁb t he bl oodstream and is
€X66 ed. yo[ Q4L Séﬂfboﬁﬂl%be nfRad: q?'})tmwl@edwﬁ)c Lh%nﬁieré Yo form a

provided to the era to orma networ
netwerh dYitiin mmwehwm,apemmmor& ﬂmumpkndn’am the compositions
of thla nstc el e&e%lragrt er t1sh n? SI talt U nsOe]c ! hS f::m omer units (for
racroner s a ol ecul’ fhat ComIpriEgs? glﬁ f un

exampie) aﬁgibn&giycbs a(rﬁmf amdaamﬂpd:lfandﬁtlﬂn;sl Bn eganyele) andaWb O more reactive

ooie e SPRGA 37 ALt SRR AT L1818ttt o

vinyll gréUp8.0@6 exaneC Tt QtiRIvn(is tehare® D61V Abfomer or macromer in a liquid
nmet hacrylate or vj nyl grou for exanple)

form o, ignsuriacs Ala disguet Ora%ﬁwle B of érbl?PélcYeé?Fé)rm iAtoga void (for

exambled 4t Bmpty lens capsule or a crack in a bone) followed by polymerization in sife. The

4



formto the surface of a tissue (for exanple, the

 umen of a bl ood vessel) or into a void (for

exanpl e, an enpty |l ens capsule or a crack in a bone)

by polynerization in situ. The 4
Wg’%‘%ﬁﬁgﬁw PCT/ US2005/ 016072 spatial ext eft 1of 16072

pol yneri zation is governed in |arge part by the

surface or void to which the nononer or nmacroner is

applied. In the present invention, an existing tissue
SPatthse %l? ggﬁe%‘g Pﬁ}én%athomg ﬁé)\s%?ﬂl;eedaﬁ (ijar% 0| rrerrlfaé%tolr %lld to which the
moncpxhext @podcyoreeriig agylhied. nﬁcﬂmmseﬂrlnﬂfﬁnﬂdsm raﬁ ekihﬁiige@s‘suél R\feftfeated by a

one_or ndant oups t.hat .can. be Ilnked to
macigEn “Brhdpe HORGHBUHLNT S PHIOTE SUer 41° (T6%ue, Tprparticular, a
phot&;ﬁbl;ﬁﬂérﬁablb SnafoRer dﬁﬂmttﬁlre&@dﬂbdﬂhﬁhhﬁ Bne éﬁﬂrﬁch'e endant groups that can be
ot0|nu%|ator to the sclera. Light is a ied to the

linkefl g8 P thers A ROTHRRURRHG of s Sol5F St Jife bt Brovided in conjunction

with COPMR WM tiatlf 141 %E Usfcf‘eré’f E%quyné%%he@'ﬂ(g the desired tlssue havmg the
photoinitiator, thereby resulting pol yneri zat i

photegrolympgsizakip Gawr’o‘gwdo 8p gmstsrf:ecsfmnwpwrs alldcphﬁ‘ftsllﬂetl@tble shqrftby resulting
in potll‘lﬁqﬁer&%ﬁﬁ{ ?E th® E%ﬁcﬁnt%B%)s tb réachst e% {p'n‘folgémqﬁ %rgclséra 3 to both. In

xture o cro mer su
Spem@hm@pxduymer iazaittone efnal macrqyimstovien istiiedt or pampolymemzatmn and a

ver rr t|on single. .
s E BB 1S HE o TR e D, AR Hr A Sion, v
photoru xditafiorot aynanebi e i mltaticmx fﬁxemipip&,, i$ apgiRpl tbeHle tgeted tissue,

he t eted t ssue, ereby ultin
thorchy PR ah FHGED TR o QB0 RO IEIaY BT SHbls Paspmer may be any
smtaﬂl&@;bﬂﬁ&hd%%x@%s afy polsihictiadbiugon ROIRA 160 gﬂt%ﬂ@/oﬁfn thd presence of
pol ymer.i zabl e upon exposure to light and/or in the

3 phﬁﬁogé‘éﬂ% dp pagicuisst Snhadepeity rthe |Rholonplymetizakle compound comprises
polwﬁ@%ﬂle@ﬂ%ﬁoup& rkﬁcipﬁkoi&fgﬂey&fﬁérﬂl%@b riaciy e %ﬂ%crylate dimethacrylate,

conpri ses neri zabl e end gr oups, such .
tnme&@pwlvei@,eandd‘r@dr yrdae oligpimat i—“hjﬂf aorders rreluhdicy yi atater and that is well

[ and
LT I
(PEG)e | REG-topcdyragred pbizy demimar atids)s umiy Gmnim agid)-copolymers, proteins,

po SRR LRGSR BB i, s o o

1ﬂmk¢&ﬁh&@zﬂﬂedﬁmxmndly (an1no aci d) - copol yners,

PE
g{’géa Slﬂ agsrgaé/ ﬁggl?l 0 l%lreﬁt;%%ﬁeé‘mger b%se C%nzgﬁgggrgpounds there is

photdomma@éaqioyﬁﬂdzmm i@sig® gm&um;sue[ QAR alnlix@redt8&dctdfonomer, such as
nbodi nent concer ni ng phot o nerlzable compounds,
poly M@ﬂénq glycih dimaethaeryl fﬂat(@EGPg\rl i Zatdndrp plp@m@éxator such as that

provid&d ﬁrfqb § | f5584Gnidld, |'Fh%'r9&e€ts Ha ?tbe Eﬁnﬁfs‘cé@cﬁﬁ%ﬁ? Q@5 1e manner, such

such as pon (ethyl ene glycol') dinethacryla
as by FaGbMpay mjcCtion) Tharmwaapbmmwhqtmatemtangumpmlstlhamtmned to

initiafd' éf?é/ %ﬁg@eﬁﬁt E]!l gf thg’ maEr%Ele?gf’tﬂP L&ermchﬂ\gglﬁfggl &8 SXISI'G?'EISSIIE:

ered 1 n any suita manner,
r d6@1shul bHre utld}zeucm ofia ﬂﬂm@mmanplmh;a phm:enz»ﬂmﬁmzable cormpound is

bene§cufql t atkil?e% IrtS sagr I S%(L;sythaﬂfgé cr:k%lce oqlph%toigi éolr é]mtafﬁ ET"I type of light

nmerrzation O e macroner 1 n
SOUrCH dnhplé@l‘dt izhd/ thdnediffelcnt ﬁ.lhotmnﬁ&w% afeO&tiot af hifferent wavelengths and

. Mtilization of _a phot.oi |at ith a. : .
Wlthdbffﬁ%? ;%L ISIeRsiSs 2 dBP 1861%3% "resltien Mitha hichtheyghptogiator can
be ex@itéd $ABegeBENY PhZ0Rethdiahe tph@toﬁﬁl@itcﬁ'eis QhciRA0HiQisHgld fHo®n or multi-

dictates the type of |ight
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source enployed, and that different photoinitiators

are active at different wavel engt hs and

withdifferent efficiencies. In particular, the
esolution with which the phot0|n|ti can

wé%ﬁs@és{s»éd i s dependent on whether the phot 5’%&%3@?’8}“72

is excited via single-photon or multi- 5 WO

2005/ 110397 PCTI US2005/ 016072 photon excitation. The

photoinitiators may be water soluble, inhibited by

oxygen,. a r.ef er abl bi oco bl. Di ffusion
photg e%ﬁ‘éé“ﬁﬂgfg*& WREBHEPS Rt et HECE PPy i @ﬂ‘w@e% Sgygsp and are
prefériifly Sict8mp@ibld. NRFGOSPOURE photdsiatdie iy he QBIBYal it Governed by the size
and/ or hgdr ophobj c, interactions of the
of HSHEARNNES andrtke hydrenhilinendien laidzorhpiaisinteaciinsfafsho photoinitiators

withtRd &FertM Dlsig di@sfon! ereQW?Se 1H‘0§Heﬂoziﬁznmmlg§&te%t time, and will

time, and wll ©preferably match usion rates
preforgdy p’ﬁ@ﬁcb p@ffyﬁé‘? izlgp| o BenphstenlynMirighblef dompoamby High efficiency
E’iﬂﬁfa [ a si se. i on
phot %r’y algér ;ﬁgﬁf gltel %é:?a\?slgne({aﬁﬂ gn Qﬁ&?g dfaﬂ?rg titnie, and photonitiator
concclummntw mtmmn:eui sPrgfandbiy, pemenFaptsfae mabihgb;tomoygﬁer tActfSiciency of the
phorRi R e bRy o s i nd DBe et SBSYpEbicon'San provide a method
of ppmd:cymg rm@g&n @mrylﬂ'glltﬁooﬁnﬁskﬂlﬂ ifiom \deleferipusOviifele af pEkheHzation. In
n carry od vessels from

r cting
specfiy BB G CPIRtGo B GRE ST P siouR pom-toxic, and
sensifi® efihgafibant TRRY@nRbhdeatfilch. LSO RhANGE, ﬁl@}aBe &lpfoited to protect
wat er sol ubl e, non-toxic, and sensitive to th
the vasrylatyre aflﬁ‘)(&?@‘btﬁe &d#dent rati on. Oxygen sensit ! VI ty
napyoPe exmt@lb&g@ndintﬁartﬁﬁ@[' %Bodlhlaﬁts Viashe W é‘ﬁﬂiﬁ)’fed' fhe Mble methods

near t'he scl era. 17] Although 1n partic
to phaiepedimernines mclludgm t0| wicagp kb paeht, tap lmﬁurtm:l &fimed hodimngle photon
o I i.nGl an a
em%ﬁ’m? (VPR TR on, G Al kR HORALS, °R, PR fBkets of the
nvegfoat amagiogi isatum?n foan@kampld ioppeedt arherxdd t@bographyl KOCT)-Doppler
i cul ar ects of t i nvent,ion
techfﬁ)i%a iy 5 RbloFRR SR a0q bFactssihe i e e sige Tor iradiation and
treatlﬁléﬁTOsu@DBsphﬁﬂeschl@@ll‘lﬁloUCEg)PatdnS @]ﬂlbﬂbéﬁ(.ﬁen&um a6/68 D013, which is
char eri target. scleral tissue fo

incotppraied; By 1§ r%‘i’l"l%l CFIL AR S ERYrEyS hio sexﬁ%lp]&es@? iPeeflditipnal specific
embddléemPﬁgﬁrgne@smidnfeatﬂo@m amE FdcBbedNeht 1046 km&&émg Whieh source, for

i ncor Por ated by reference herein in it
exan’@#ﬁ i Faspipgle Hh@wné%@%% a skiled yrizsan rocp oS t@pé@uhfghtdoes not have to
be fo%{ig%ﬁddnﬁ%ﬁt i)ﬂggtmaea%{] 6f g% tqggﬁﬁtlrg fﬁ?t@ﬁ% 1£ Qﬁ{ﬁﬁl%gt lFﬂngf'Lllt additional
source, Including a r sourc exanpl e.” For
specific egibedipkrot, aegienccieleated dor, treatnsdit hiedHumimiied avith hght in a programmed
patte?ng%gq{llll 1% d:&l.{;tﬁbte{ bR ?eg glg:ts bfgrgﬁ]%{) Fhoseh%{(%l lex raé‘t ag HIJ]céudmg, but not
limit¢h® pmgmnmadgamaﬁcﬁmﬁeze ot DHPrma:mmmkdr tirgRafor esqegite.f The treatment

irrad Fb P IS (ﬁe 3 %lgtaé\heqﬁt%xnﬁ%ér?ﬂeid %%R’ e?étg QP% thrc'»? ngi?érr%ﬂ acté)‘gjty, including
for u@ﬁ@mg‘ aa;rcrwumafg fhgdne oh Mbratigserfranpdlymdriziford BOS ephotopolymenzable
Skl|| d artisan but not |imted

udi n
companRg - ByARathegRec! i BWE?CL;W&% EHEPETRY E9TBH R fogfwregﬁsef source, and
the tleineX AR iLcontdBed HEBATBIY varidiy afjte@ﬁm?_ﬁ: s el Riin fgabut not limited to,
suitable intensity and wavel ength sufficient for its
galvagemieteasfegingiapties;, " i ncl uding for uncaging a
crosslinking reagent or for triggering polynerization
of a photopol yneri zabl e
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conmpound. I n another specific enbodi nent, |ight
energy cones froma focused | aser source, and the
treatnent area is controlled by one of a variety of
gs including, but not limted to,
vanorreter steering optics. 6 WO 2005/ 1103}'&;[[132003/016072

PCTILT82005/016072 [0018] OCT may be utilized for
detection in the targeted tissues, such as detection

changes in the conposltlon (such as scattering or

ec). fi ent or the organization
Rﬁﬁ cﬁé}r bﬁgmﬂ&ed %}1 igdhe &y %ﬁqeé such as detection of

changébf o |c@1ﬁpcs$ﬁtﬁlh (s4sh tal %aﬁ&ﬁgr&' [&gehr[?b."lt!h' 1 Ypecific agent) or the
position, and/or depth of the scatterers in ﬁ

°f°a§161‘fé1ﬂa‘>fz§‘n’o?°&ﬁf 2. Berpleri fgT provideedipenasiie mffa‘matwre gu@rﬁséiﬁat regarding
mobl i, PoSifibn, A/cd ldBGA QT s 2BEK: 11t1 ‘E}?eaécfé? nﬁ gn%cf the particular

activation and uncagi ng of t cross
regiagr opantprestr iforatliagrestsf andier p'h@tncptoby nteclzz:abit@ncmnpommgmg of the

vention is
crosl 81 S L ORISR S e R R0 o
t r at9tent ospepifievemiodoments theyiopérion Theroviddd b dudmmRly such as a
be. an i wn.to have ny
num g6 R ) (o T R oy B e o iRk i mdividua)
knovauseet edopfa ordﬁ@h@pﬂtﬂ@ taPpia, or ih@raP be € Bk individual suspected of
nventi on al so he used to arrestegrogre55|on of

deveIOBWgefﬂ&Opl% F RreEeyRYsHon may e diertsed Eniedt piestession of low and
- moddrk¥e PR t REERRMicCCOM A iR tAdRPER herapl RbMH AR adOpteclg] to minimize

chan%ss with |l ower degrees of nyopia and prevent t
changgs towves degreerctfamapia et revent the needviyr speatactd epristtion. In lower

level@%@%ﬁrplat hﬁérs ik %as@' 501 é%Lu&J eﬁ%L%lp@e %t‘am ﬁésox%%ked than in

I's less mark pat ogi ¢
PﬁmﬁﬁﬂQﬁybﬁhe scl eral stiffness may be characterlzed in

ts confirmed pathol ogic.
A * I3 BB RERES By nE B AR BERE S supocted o
confindeh tpathbbatc myomﬁ Mympranmlay aaldoabe | RRghimed SH@AgASdentification of
sound or parti rence

d d | t | h
sbnofi P PaRBAH o BRESERGL B wiSishnd porat cobrose piperometry, fo

exariplt) @ik dhia iR cronh BY @hiddiri@sewiaRen tHe8RBASreRhR were abnormal, and
abnormal, and, further may be associated with early
furthgranat by assatipi Mith sapy s@e%@gwrrg@ﬁs wrpesiions ef fenpresent invention

could 'B¥ efitliRteredOM delRbadahd 'sﬁﬁ}@é’t&fj t@shgﬂ? 36 'dabgd sc@&g strengthening,
gected to light to cause scleral 'strengthenin

PEHOF}’@# hodihe spatignt mAE Bsard-eistuaiedybh deteaninatisnuef ederbly thlckness and/or
st1ffng$t eE)n i3 ﬁn% SCkEE %etcg{éhcme%%r?nsql[eg%tpcﬁ% {)If Q&R could be

or ma es were detecte
repcagedr gt methochg’omdcpc@dmrce ngiowhige $wéeralsepeling dnd driasegve vision in those

d prevent or m nimze scleral stretching
aﬂbd%&éyg%@i@ Ve P& on in those affected by pat hol ogi c

moe213. [MQRifcuian agaets) cuhmsitiaspeths imeangrost bicedspaibie and/or

the i vent| r.e bIOCO atible and/o non-t oxi C
non-tgiE o ARG et S {04 TEHBREP e BFedoH FaRloyed i the context of
the in?BtioRaBkd Va i@ RgLileRRduil P afffie tHeQRE 8xd eyelightt he
i nventi on does not dana%e or deleteriously affect the
e;gozghd elg)e%arw:ar 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 1s particularty well-suited to avoid hardening of
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[0022] In particular aspects of the invention, the
nmet hods and conpositions of the invention strengthen
a targeted tissue, such as a sclera of an eye. In
enbodi ments, particular tissues of
Waa&d:lfupgtargeted such as those in which haf 8@&%&@£ﬁmwﬂ
woul d be deleterious. For exanple, the present
invention is particularly well-suited to avoid
hardening of 7 WD 2005/110397 PCTI US2005/ 016072
Sse articul arl

biood B AT e 0 B s AR ot Bt I35 et i,

partlcmlmrtetrxbudi1afene ﬁhlﬂﬁi‘bfﬁﬂﬁﬁeﬁtfmﬁ ePIpRSE Bdledtity BolliveAZRIAR |119bh% sclera and
sel ecti v mer i |on i.n the sclera, and in

oin
in Aoy 55 6r310e BROSdevbabioa o Mgk R dBAm.OHbich intibits

phok?b@ﬂﬁﬁzﬂhﬂﬂ] whi ch |nh|b|ts phot opol yneri zati on.
I n_anot her speC|f|c enbodi ment of the present

i HO@RY i onn apophsT seastle @rbadiraentof Jhenpregamt jnyention, a molecule of the
inver@Aidh&h@lstded @ thb Qndlﬂghé{ Il 'il&}:’haﬁﬁhcé‘logl'aﬁ C)’T?&Qﬂtgtgle %@ané’smon In

accept abl e conposi tion. anot her
mOth@mifWE?mbOd!m@lt{@leé@le@lq is algmiuplierst an @dphianmacologically acceptable

comp?}lé}g%ﬁr% n??%};ﬁ'gahg%o ?o%?lgg{glatﬁtl: %tdw‘l"{gﬁg qlﬁ r?%la\glfiﬂ 011511 speichﬁc eﬁnbodlment

the matigitleiip adhimsspresi i a:p}anbmdlqgmaﬁy acceftebloobmpatitton 8 the individual in

oy SR AR A P A, 3B rctn, e
injectioa) it@faocisardy e:ﬁ&npmahir@vcntms mjed:tﬁﬁt orQdpicAlS or @ample.

r ul bar i.njectio riocul i njection,
ﬁ{"i%i"gcm ja F‘Hfhéﬁfﬂ%ﬁc cBbOglieRt yiugifiaed indhe pigsent invention
is hgﬁtosntr@agﬂ . anfaREmEN A BRI QPB4 %nergplsamfrééﬁﬁdae f‘or%feﬁﬁ;hfa ic

enbodi ment, the energy utilized rn the present
i A0 i onin apethey Yirodient 96 thgpresantanvearion there isemethod of treating

myop ofdiBRNby Jé}% Sl 1851?%}% %%1& gr@fapﬁ(ihalfa&'én&)&aﬂpi Stretched sclera or

00251 I'n anqpher enpod resent
weakened enleiag nqmpmmg—aadrmnateneg hothe érﬁditidmta i nmgecuﬂwmmnaxm aunt sufficient

t (0] | VI
T T Y T I ———
wheran‘ lfelicaying drepexipsiing sta;i,ntlhla In&t:hﬂmd’ag staiglityhef thadhy indptebesa Improved

nmol ecul] e.in an anount,suffici ent r t e .nol ecul e ¢
mechFRuS ST BT e SHETEET B PR pbGF Y FHES 461 Spap e sclea
thicked®, e thiMiihi 00 tlEodtldLis reddiRd F Nalidd] HRWehigral Prfbdﬁ?&@ @SinbB&ased, the
t he nechani cal stability of the eye roves

Compfﬂisﬁéwauceﬁe@ﬁ S7ER 1 redycgh anltS? forly Ipan & Fieioh regifs eptpodiment,

the mOREuIOs dMRfigsefed 1S ﬁa@inh&%ﬁ&ﬁy f8depREREBIBosifidie Scl era
t hi ckens, the thlnnln of the sclera is reduced or

hd§426l,  tlpen gddilienah pmbedimerisofitee preremiiasentiont there is a kit, housed in
. e - dan 0
a suiiBRP %dnwﬁ& b&ngxgsqy%cona o 8itioh SR Pk Mﬁﬁ#ﬁﬁﬁﬁ%@ %351 as a caged

for I'n an a specific e
crosslinklingonghgent, o phdtvpalysieseabde ¢ammuph arniuatp@iitjxgbrc ath ynixture thereof. In

| 0026] |
BRI PBPRY 0. chOOREL AR P8 o of s

inactihegmd The ki msay heahiridecdafinad nen kltcfﬁﬂfiéatﬁ:g nagd/ar preventing myopia,
sition of the pres nventlon suc ca
reduc G JRBTH kRl e EUHEE Heph GBS riBr Fa e BABMG: the sclors
decre@sinptRbpilidhdei ol R sclef, re‘ﬂuﬁ&%&ﬂéé@oﬂtﬁ@ﬁ%ﬁ andl Bo foRth.
specific enbodi nent, the kit further conprises an

af027ht i dy @6lheE SRR jof JF oHESPL dnyiepfion, 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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i nactive agent. The kit may be further defined as a
kit for treating and/ or preventing nyopia, reducing
scleral stretching, retarding scleral stretching,
' g the nodul us of the sclera, decr

‘W?g&{ﬁggﬁge of the sclera, reducing creep ofﬁﬁﬁ"ﬂQMEﬂnanz
sclera and so forth. [0027] In another enbodi nent of
the present invention, there is a nmethod of
diagnosing an eye disorder in at |east one eye of an

i ndi ed on the | tri SIC ght
st oo Bt B2 0B 616072+ %G a Yt [ oA optical coherence
tomokRpBEL(OAT) Ivﬁﬁtuﬁmb&uﬁ’(hnﬁﬁreﬁ Highs & eded.to Harct SEhRicAYen e physical

ﬁ%lcal coherfnce grap h%@%’ %?mnth vi si bl e or
and/qr gpemaicalnafry A the Selgredn TG Ve &pesktP Spfsnqt gnyHbe structure in
the ey@ysqtag Bken @04 PontNERiER whRloH g Iﬂfmatnl'@e Sk B4rPatédbd 164 to study

can be used to see not only the structure In

the ntq%’éﬂwé thesstiygiresaf thesehemicn! safvee ofrthe tisus. Woithis ombediment, OCT
d/ ak P

i DA Yy Ul 6B S BN of D g popric

to perrhig guifekigestmens. t hi s enbodi ment, OCT and/ or |ts

ts t.ur f
LU 5, RIS ARHRFIE ADETGE Bl o
myomga i enitine @ad mexyt be p@ﬁ%]tsh&dsﬂyl Sthreidrdambarsa whichciagpirticdsar aspects

. at. di agnos enl argenent .in de rati
inciofi o8 Rar ety AR RE Yo bt R S Eye g apppier, for
exampRans, which in particular aspects includes

uItrasound partial coherence interferonety, but al so

cETIPSRPement ofthe Bresamh ryventiangtigle i p msthed for altering the

soIer@ffp%'nfﬂ?ﬁHua‘?f cdniisRIpe®e Rept Y QB Reride G Re | 55161% a molecule in an
method for altering the sclera in anindividual

amough Pirigntrig atlons tha mplscide toarprimbligtedn ithrpctern t4nd expbsztha molecule
to an'ZPl]Ii\?a?iH% godraa HWere HQ&w%Hﬁ% %%'c%r};\tcti\tra?es%é Qa\geé Hl%lecule into an active -,
mol ecufe to” accunu ate in era ; and exposing
form toh ehwmpcdmblezesma mnleadt,i thabctngligo tesaleng whateeativntdiat least part of
the sd$ tivating source activates the caged nolecule into
e sclerd.
an active formor photopol ynmerizes the nolecule, the
aqo@3acqt i oin iresmbcbdlmgntl of et eshi ﬁﬂet@tfonaﬁhdrfe&sh aRdd of treating
d),of the sclera. &%_ 01 Ip an enbo ﬁtnent of
and/op PEEYERHDS THYBA T INEisHal FOMRISRg HE §ep P P‘F’é&’ﬂ%@ the sclera of the

indiviiRay © EroRsiRumiat doftholidd Bbraprisad avith HGhdtbsbidhtable QABRE SL6HI, wherein
the step of providing to the sclera of the

upon .Htratqwa«@gpn é?f dheosaging resHY RO MesIRHIRE SRpPPEsl cippaliRky at least one

moleRIOLORE bdiyat BMp@mﬁ@%B&hﬂi%@ tihe MOGTRLIRe cHARind is further defined as
phot oactivati on of the caglng agent the crosslinking
a singlo pgedliniing mapdeduien R 2 ghain ebdessinking roleseias, or efmikties thereof. In an
e nen C ! h S 9
addltl%ﬁ}xl (E}?@C é'ic erTﬁP&ﬁt 2 etf tgg??&’i&gﬁ ¥ tént: SI&}%{ g§ C?Jr 2%{3191 Rolxsacchande
glycomhleogjb/@,n asoteogtyrain.n onfcombmstsdm ok | moytur® | tharedfes, Incfurther specific

th f. . ddi
embe it bl PrRE bl SalesT o (e B EPSUPEIE spmpem comprises
glycepuidefigdec C himr hdtitionad |eytﬂﬁ8ﬁmntso gh@/ @aﬂwa@ﬁ@ﬁtﬁp gbiipfdes igie photon

conbi nation or mxture t g‘ In rthgr i]pemflc
eXCItatlon two photon excitation, or mu t1- oton exmtatlon peciic cagmg 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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enbodi nents, the protein is collagen and/or the

crosslinki ng conpound conprises glyceral dehyde. In

addi ti onal enbodi nents, the photoactivation conprises
oton excitation, two photon excitation, or

wﬁﬁp‘%ﬂ%sﬁgton excitation. Specific caging agditte/Sa/016072

conprise an o-nitrobenzyl group, desyl group,

phenacyl group, trans-o-cinnanoyl group, coumnarinyl

group, quinoline-2-onyl group, xanthenyl group,

o OBSC G e o o R gt g gt apon, there is a method of
treatigf Qﬂ/&ﬂﬁ@%uﬁ%ﬂg}a@é@@@ﬁ hEbAA), cBlQQEf’s'iﬁg {8 s@? of provxdmg to the sclera

addi tj onal nt of the present |nven ion, there,
of the dndjvigiselha phetorelymstizably epiepoynd bpwve st loay w@@dgrw suitable for

polyﬁ@niaﬂgh Vinf Yl hotd=QIRE, SInRRi ﬁ}%n%xﬁ@supg tof], Vihg e % d polymerizes
he scl’era of the individu a phot op ynerlzg

with @éﬁﬁwﬁua malEcilg ofithy sslesa, Oéshetherid parteuler smbaditbrds, fthﬁr end group of
tqQr I

e RLYTEFIGERAIETon O SN NI oML [ B,

tdaCﬂytaseelnﬁqthmltte,adlmtfewlﬁ @tﬁmtme:rslateemaj/omvmjdcﬁnh gréup. In another

e R e SRR PR LB 15 e s, e

as pot}ﬂiftﬁ?ﬂeﬁd-@lgccﬂ}mmemydrﬁla& (PHGEM)yfoafeﬁumplé for @ &k drbpdi Efor example
h ﬁryl e, dlnethgcrylate trimethacryl ate, and/ or
end‘?’gfr BRSSP I Bt be %ﬁ A deTiRedeAtisingiRhefon xpisation, two
photdgfééékgglgﬂél\é %Egﬂﬂ%ﬁ%h@toﬁ QEDIOUBA 18 af spediNeemBBdiRRd tRSphotoinitiator is
wateryolupicet P RbRIHgles jritiied ﬁa@ﬁygeat ia a@ﬁlel/fpeCff@rembOdlmentS
R C. B a5 o ln 3B
eﬁposure to I?ght may %Ifu?t er def Pﬁggéééo in m?lsalndhOdOf
treatipf@nd/nr prayentingi WHEPi2 Wo an phrbvldnaiex@nmr&nng)ﬂlp sGps of providing to the
scler{rﬁ}‘ {ﬂe 18?& (%Q £% osg]ﬂiltk n p%und c %@' fil {hc 8gcltwatgblb caging agent;
photqahtmtsmmg ithel Iﬂtomacmmtabﬁﬂ’mdgmmehy aﬁﬂ(glrgﬁlhnkmgl anldalit bhomadlecule of the
I speci fic enbodi nents. [0033] In an additiona
¢ % nbodi ment of the present invention, there is a
g0y Of In dnbfet eMBodiREHtQIT tiRY ¢t inRentEMOBER i$ B nidthod of altering
|nd|V|du€ g r|S|n8 the steps of providing to the
one of (poze egharigal PIORERtGT alan owla F’é%‘l SOMmPFiFgE EBhPoRAtl of the following:
1) préadRg WithdloduBNRGRA6S Nk ah@DIdRaICAGLAGnREE Rbmpound comprised with a
phot oacti vati ng the photoacti vatabl e cagi ng agent
photogﬁfeva@fbb%gqalwmgt dthereim gporpriectitse Bheipectyationef the caging agent the
crossﬁ é]cglggélosélfhkéﬁpielﬁs? E@g*&%gbﬁ%@'iheo(jcufapﬁssﬂg Gnf 2@) roviding to
I nve t|o there 1s a net tering one Pe
the opwleh sissue aif the (lfp@‘l’lﬂ‘ll%sa ehotapolpwatizablet mmoeent bﬂmng si hgst one end
groupo(rs:]lﬁ a%fe Eo?ts& ﬁn rﬁzgﬁ%f o] l O\M bmrﬁ]a)éor,g ) o\eslrlg%l % ea(posure to light the
compommmpﬂgdlenmpmﬁs ﬁsblfgvlvhth amqhdfwteodahe vailabtisugagitogh. In specific

mher in Lupon sel ec ho oactlvatlon 0
ernbod ity SHH B DS CETBOLE Fhiehs GaE O GUGE SHEa el rabecular
meshlvBas br @tﬁﬁomhﬁﬁlul ein@hothbrespesi At amnbddimentCthe @f@gslglhn agent is further
prOV|d|n to, the ocular tjissue of the individ F

defingchast Gpr5ILAHRS it9AiiP & CBREBRME hadiuy tatue) DuptrieHte cahadimens, the

crossBRIGHP aSit [RBY Boif ﬁl&lh@éi’é YFRSHnk Rl Wwee@ngvoaor mofe, components already
phot©i nitiator, wherein upon exposure to % t he
present in the ocular tissue but itself is one of the one or more mo]ecules eing crosslmked
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Conpound polymerizes with itself, with a nol ecul e of
the ocular tissue, or both. In specific enbodinents,
the ocul ar tissue conprises at |east part of a
clera, eyelid, iris, trabecular r k
‘Vgg&gﬁgpﬁiM/channel I'n anot her specific eng% ﬁgﬁppoman
the crosslinking agent is further defined as
crosslinking itself to a conpound in the ocul ar
tissue. In particular enbodiments, the crosslinking
a s not facilitat crossllnkln bet ween two or
L B e TR EH ] (o PESERH PO ReTEL el TAPGLRE treating
and/oPpieviéritne Intydps iana iddividha, iR f GoUES 1B e
D e, CAring T BB EPkER B8 Wiera of he
indivifyg g5gropshinking crEpETIdesRmRsEed Hath sy E@é‘?ﬂcwfﬁ%@ﬁﬁimﬁ agent, wherein
upon pASHEtivaLich UPEHéchagﬁlf 5%69@%1{6”{9‘0&%“%9‘& ﬁﬁlﬁé(&'at deBGiinks at least one
nﬁg pia in an indivi conprising the
moleggleo9f dhen gelem- t e swosshinking cpmoundnmayltubuairthar deﬁned as a single
cross AR BRI S GO SOTRALRERlbls Trhe pofrent of the sclea may
be anp hatlemdt caramsoqh at)ieastha naaghmgmagmhtn trreific rmliin{blntsng a protein,
I I f
polys TR S aRis &R ottt Ry g Fembgion thereof. In a
speciftte bmbedlmast, ahe%lpm@bm isCéfagdn. NKhngh aBdigsH4l &p &fﬁ@%m%ﬁdlment the
t

@@ in of cr ssllnklng HD|?%%|GS The npl ecul e o
crosslipking, 3"%‘3}“‘ bEOTBRRSSHO BTl ey Iis @gother prestfic embodiment, the

photod@ikhtidnN@nfirfRes SALei ghofoRSbkdrbince) ”R\Q)dbﬁﬁéﬂ Sosbibafice, or multi-photon
protein, polysaccharide, carbohydrate,

absorl@p% odmsi fighety wapific mr@wé@@qnyctaﬁ caging @eerhicopIpiiess an o-nitrobenzyl

group; (¢ PP%IOUP’I éhﬁ? ﬁ%{:ﬁ}i3 Eﬁ% H chr%]r? g{mg%ier{:q%?i c éh‘gougrlga?rtgﬁ ‘?’T Oyifiequm"hm"z‘

only gmrms smwhgoummwmmfmms eslenyxyathernil gehydmthrhdenyl group, or
“ﬂbmgmg% ?r speci fic enbodi nent, the photoactivation
0 ses single photon absorbance, two photon

a[ﬁi@ﬁ]b ande ,an othexrminbadxmbmt Clfere d SiOfrbﬂ;BG eof iréntiag f dﬁﬂlob &freventing

pec e Ca ent coO [1Ses
myor 4 BRRRDS <oBRBLRE HosSt oGP InphR e Flerg gy, imdividual: 2
photoﬁdly&ﬁ&:@bkélcﬁﬁ@ﬂm)d ha@{rRUR leaStOAnFRRE @Hup%@ma for polymerization; and a
yj nol i ne-2- on %rou xant henyl group

photmgmasﬁawflﬂswwpogr%@ surg & @ﬁ'afxfaﬁtcﬁ@ﬁwndgwmwes with itself, with a

molec@Bt BF aGENYlerslr BHPpotlRr 15t | Peant Qﬁﬂiﬁﬂner{tow lenbNgroup of the
anot her enbodi ment, there is a nmethod of treating

photo%ylfg}zabl,eeg@maqqqg 1snflg§;eé qefingth dsneempreping an acrylate, dxacrylate
acry@a@ te Vltg ttehﬁm%l?dﬂgg%f %&\éﬂﬂ&ﬂgﬁté r lﬁfhﬁ;r aInoImo If specific

a p hot yneri zabl e COﬁp avi ng
embOdl@a@t tmeh@nmlgnmbbucqmued fiprfuplodrydodined ab | REG- bauad such as

oty R B e G YR SAREUE Sl b L.,

the phdﬁtba:ts'mh@'r @mmaskmﬁgk pHoforBabsearick) Wo@ﬂi’@@d laB®Mancd, BEmulti-photon

ébsorb%qnt ﬁ[lé %t?){%ttggoer ﬁ%ﬁc?@g%{e 3@ %%ang;,l nggim? for example.

dnoamyl atie, a lspdcafy YéAbRIimERt RACKHH 3b8sent invention, there is a
|nethacrylate trlnethacrylate or vinyl grou In
photopohaResizab §ﬁ%‘€P‘P‘}“€t %ﬁﬂ‘@ﬁ’l"%ﬁﬁm@%‘dﬁh@ﬁ%bﬁ (LT o @Eﬂr@le which
&o@ﬁ}ﬁiéf‘dde'fﬁeci Ut Hﬁ{vedﬁﬁﬁtlﬁegr an g’l%ﬁe@l%g egasti%ucrhlaﬁlrther specific
y(et hyl ene-gl ycol ) di net hacryl ate (PE
embo#ymt@gtép “poiywepirist ﬁeﬁurtgge@quﬁct ag MBvHE mantor more natural ammo acid

substitutions suitable for polymerization and/or wherein the polypeptide is further defined as
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t he photoactivation conprises single photon

absor bance, two photon absorbance, or nulti-photon

absorbance. The photoinitiator nmay be water sol uble

rJ.nhi bited by oxygen, for exanple. [0037) ln_a
W?%géll ?ggpenbodi ment of the present inventi O%C'I){Iﬁé?oé’m“n

is a photopolynerizabl e conpound that conprises a

pol ypepti de, such as elastin, for exanple, which nmay

be further defined as native elastin or an engi neered
hﬂﬁﬁlastén.ogn(;y%ihqr sgechic enbodi ments, the

oo dp PP S ordiaf? RO Bef] FRIPTLRINENG |9 P BR ShBRIcHFeups that are
appréyaiate fat pélpineizatich, dor sHoRshitibtidn, estisui t abl e for

po#¥ rization, and/ or wherein the pol ypeptide is

fu r dg'f a aditienal ¢qbogmepioef) thg @magent invention, there is a method of

treati bhliS2 QReRif0rgopih Y bR GndPRBuD! cIMRim30Ms RRby LA roviding to the

am no acids conprising one or nore chemnical Qroups
sclerg i theaindividyghp GErsslikans eymnoung aeger 2eith aphotpagtivatable caging agent;
hot®HRBY AinBithd Ak MRrivREb1P g 4 AR fel
Pho errbodingrent&?)f th‘er pres ntg ig%g%%%(} %)rﬁfsﬁlﬁggg{ %el(slscegﬁg molecule of the
sclerget hod of treating and/or preventing myopia in an

i nghyvddual, | 8] te f. providing to_.the .
OBl P B8 o SRR R
one aragerd nwichinical pruptves bi sab@itdreisagongrisigg bhe or both of the following:

haqt oactj vati ng.t he ot.oacti vat abl e cagi ng agent; . )
1) oot Ry Piateelt of BRSRO5ihe! i RotlinEPg o pmatha omprised with a
photdeti@itgble bQMROIgeht) vaRedin @ﬁorﬁﬁ@&ﬁh@?ﬁﬁw&fkivﬁthﬁ ' BS €Ring agent the
i.nvention, there is a nethod of altering one or nore
CrossipERG AYTERTUNA CEsElinks @ leatt onm makgrigof tesstlar Hawprand2hgroviding to
the RMBr H5sub Yrhn®hindiRigudiob |pﬁ¥\ﬂ08&ﬁneﬂﬁabfér&\ﬁiﬁ?xﬁtg Ih%xgné RE teast one end

ocul ar tissue of the individual a cross

group: SRS T tphpreratons and @ phoipibitiiest whersmbhmncagonge to light the
I ecti h [ j.on of the :
compBERT o HARE Pl ROe SRUPF AR BECLUAMEE, Pl gpn specisic
embodenaits, dreeocrial Geune eomprischat peulpan of & semed, selaa, 2)elid, iris, trabecular
i dj 0,.th ul.ar tissue.of. the individual: a .

mest L8 SEAREak 2l R SR ee R SR et b STt iakReizgfh is urher
defingd asuposlmkiaditelffton cpapyundrin tatocoiar tissd a

phot gi ni ti at or, .. wher ei on exposure to light the

e na et i REL S BAR cB the P I P ot method of
treatihd@ndsi Pr@enfin SGY6pia BY andRdiRidudiNeonRBRinkithe si@ROFLABIAL %o the sclera

the ocu] ar tissue conprises at |east part of ‘a )
of thegffyehal seetlighing pempepindicomgrised et poipactivgafaersing agent, such
that 18 cfiolh@Wag a @ﬁ&kﬁcahf adtihdcl BY i RRA iy & I%gt%&ddr&%fﬁhéﬁn a desired

_the crosslinking agent is further geflﬁe as

regiog oddkd fgske-ng Intasenepificembodmpbuhel ciosslinkngoemipennd yields a single

o . la . Lti krent of t o
cross i3 Folceblidblen 1P BrRHEL, IR R0 & BRAGE 0Bl e crossinking
compamd Yeldp tvew entbregerogsbpiiiag moleanies whiénvit duadtivatedpr & firther specific

t.he st of providing tqg the scler f the :
embofiinl E 4rossi s St BB EA e o uegt s s beoome
individhalt @aslinkiad ableukagbtg aabaidn. SN addiiédal hRific embodiment, the
i vated by irradiation

conpound. may be specifijcally. ac
Cross?’g‘%fﬁ?ﬁﬁ'@% 1%‘?‘8%@? Pﬁi%’gn%nﬁ aé’oa‘ég’i‘tf“ ddrolscly Bthegrelerme
Ugge. - Th An@hsestckirten® BD AR IphRBIL inVeiBort 1088 b UEMEA of treating

conpound yields a single . o
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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crosslinking nolecule when it is activated. Jr.

anot her specific enbodi nent, the crosslinking

compound, yields two or nore crosslinking nol ecul es

s activated. In a further specific
“%@@&dlﬁ%%t the crosslinking conpound Conprﬁgggsgmsvman

plurality of repeat units that becone individua

crosslinki ng nol ecul es upon activation. In an

addi ti onal specific enbodi nent, the crosslinking

reaction i,s of formng a bon h.a nol ecul e
PRl SERER o 2B M b oPob e Soapai o
forminy £6@Matent BosAnRYitiOMmotied @lofecuR o tiERdoPRue, wWith@AhbREule of the sclera,

d/ or preventing nyopia in an_individual, conprising

or Wﬂ‘ﬂé"’é‘t eg“ 81SPRAiEY CEPAYgmest {hfemeiehphthg fphpiggolymerizable compound is

furthicf et U RheLeRehIB diZake, £8
| east onecﬁg?gtyESU|tayl 1&9@_12 V%?ZOOSf%%%gﬂ% Q£nmﬂmchm3

uimgtiery yime.0u syl Gore- pal @Aﬁﬁn cpdroitigrent, almbf@tozaolymenzable compound is
rei p Bt 40

AL 241 R PORE P2 g et .

protealmother pnb’lsa:ehﬂreleof inhe sponﬁoumbodmdzdu mamb@rmlcmrmé comprises

poty BRSPS B PU R S f cxaropte

Ij y[O’OhHr dé‘fld: nbﬁbgamglchﬁmrduﬂirﬁﬁ AtheBBryddd &he features and technical

i acr tri.acryl ate, methacry) ate . , ,

acvalip iy FBF P I TPt RET PP Ge e fesgrpigropfihe fpvention that

folloﬁ'sf theseuepediseat ,A&dilﬁnﬁhﬁha&@|awﬁaxbaéagéseommléﬁ§on will be
urther defined as a hydrophilic polymer, whi

desca‘%ﬁ? bariprics ovieh fetehﬂ%ﬁwcp@&thf( Fem)s ofathepmmon brshould be

appré%:é@&i ¥y MROUNEE in 1H2 B¢ BRE ﬁiefdoﬁ B‘Pr? dh, d"Bifict dhodiment disclosed
ol ysacchari de conprises pol y uronic aci

may gerqaétlzahtslmeﬁ as e basshion thodifying QUﬁﬁfS!ﬁﬂmgmther structures for carrymg out the

snc BT Bt L0 TP L R DRI B at

such gghvi vl eret gesstmﬁtlctds glo puoe@mt fxonvﬁa spiohandrscapeddmthe adntibh @s set forth

o SR HBF IO oIS AP Rk By A i o
inverfidu it ge® iof orghﬁzatmﬂ afd im@thowiol bpdgtiondR$ehedeEh further objects and

herein er ich formthe s t of the clains o
advaplpges, WﬁL??F befier [nIgRBEY R tﬁsp%ﬁe*epatd@acwov Hise considered in
conné&dfioh vagh he atRenpahting Rghret NEisGO 'B)@% QLY lﬁ{@i@rsﬁﬁﬁchédﬁfﬂ that each
enbodi ment di scl osed nmay _ be read % utilized as

of the, fgirgs Bdrovdrg oy thspusmose egiﬂgﬁrfﬁgn Shhegscrption comiy a_tgi if ppt intended
as a de@ihfibh 'Bgth@lﬁ'im{srb? theﬁfi‘%ntﬂ“%?ﬁéﬁ s of the present

invention. It shoul'd al so be realized by t hose

skilled in thgpiei pERHRIPSYER 6RY

RES
constructions do not depart fromthe sp|r|t and scope

ofjobdag | np&@tmae BipRel mfdefsﬁahdmg'a h@%raaﬁsﬁ\%gﬂon refierence is now

clains. The novel features are belil eve
madedh Hresfotlewving dpssripfionsiieken iiheaspiricten Witloths aeemrenying drawings.

o[}ﬂ?ﬁl‘ézat I%n laiﬂgst s%defgf‘n E%g%ﬁ{)&ﬁrlqerg o295 e]%}{o?ocaged Il?aagent of the

Jects an advant
meumh@emﬁ@mod fromthe fO||0MAng descri pti on when

er nnection acc n
s, e P nGRE oL el bR SOtk g miure with &
phokmhﬁmoﬁach of the figures |s prOV|ded for the purpose
ustrati and descri t|on 0 not.
Codehoq PR 53 MglRien of ehimiy St SRnf & porqigiiator of the present
invenﬁbﬁs_sent i nventi on.
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BRI EF DESCRI PTI ON OF THE FI GURES [ 0043] For a nore
conpl ete understandi ng of the present invention,
reference is now nmade to the follow ng descri pti ons

l.d- conj unction with the acconpanying
WF%@%@]‘&%G 1 illustrates an exenplary en‘oog’r ?&%{pmmz
a photocaged reagent of the present invention.
[0045] FIG 2 illustrates an exenplary enbodi nent of
a nmonomer for mxture with a photoinitiator. [0046]
rates an exe ary enbodi
@Ugﬁm t |&:a of OPVF HY B"rcéegg%tm )émﬁc\/%emscflgﬁ m‘i‘gﬂ‘W)by treatment with
pdy@ﬂ@&ﬁk%ﬁ&ﬁwdﬂﬁahﬁﬁaaﬁﬁﬁﬁaﬁﬂﬁz [0047] FIG 4 shows an

Fgﬁpg |ne sclera nodulus by treatnent with
ﬁ’&"? > JFFEBIEY 2BiTEFATA R AER SEiPREmIuIVS dy4ggatment with

PEGBMS 5 illustrates an increase in human scl eral

nodul us by treatnent with PEGDM 0049] FIG 6

pr@0tes HH-eReRiovidey 2oy Aremerity Bmthons- phévephoton polymerization
iniideg@s ynmeri zation initiators. [0050] FIG 7 illustrates

an exenpl ary nt hesi s of ethylene glycol oligoners.

[ o[@QiQ] P adg éuﬁweaes emmpémwmtms o ptiytees ghcdfoligomers.

5 BFs, Py BI0s bR bt Btbllory) ARLSIS 3O TR0 Satymerization

tra ot wave
mtiatpesl ymer i zation initiator. [0053] FI GS 1OA- 10E

r at X | ar ri. r-sol uble .
oS o B R R o P B S i S oy Gititor.
( oGS 1OBIGS)E)OA{IOE5ﬂ1uleAtQ sode &:h@ﬂﬁla@xgmhﬁﬁyable water-soluble
anal ogs of nethioni ne, isoleucin and | euci ne for

mongiagss Gt d e ratet-saivblePhatomiaate s (BiSo IBAES of ¢ he

on I ol n I
B8 DT L LB A PP i i

use af Ren-gatired painogidp Lambadimans efitheisgentignd nodi fi cati ons
may be nmade in the invention disclosed herein w thout
depar t i ndPEPGRIRRON EUoH 4. UHERABTYE ENBODAMENTS
invention, A skilled artisan reco ni.zes that in sone _
entB83f nenftsviilchs repdilyempizsnt lemsisktlied d G they yarigps substitutions

and ﬁ&ﬁﬁgiudﬁ? S ERBM & @F Meﬁnbﬁl\&f%%géa%emg/vﬁ{hoa &%&Hﬁg from the

i nvéntion consists essenti al one or
scomwbsmnf of the inYRAEAR. | dnsl@Hedearbls@wcmaee thatrr eome embodiments the

mven%oﬁ Ehiss ggseﬁtﬁ%y'o?\éﬁm)f fldre elements of the invention and/or a method of the
invention consisis 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 mvention 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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. Definitions [0056] As used herein the
specification, "a" or "an" may nean one or nore. As
used herein in the clain(s), when used in

Bgﬂds}ﬁl&}ﬁ on with the word "conprising”, thi})@ﬁ‘gﬁﬁoeﬁmmz

an’’ may mean one or nore t han one.
herel n "another" nmay nean at |east a second or nore.
[ 0057] The term "bi oconpati bl e" as used herein refers
to a conpound that is not toxic or injurious to an

[ ound .may be . .
actlvaélgg oY ercg ng Hg %cl% as ﬁ%@ﬁ%ﬁg& Frf‘tﬁ eﬁgoé‘:tp’% gesgﬁ% ngﬁ tsspe having
the cdghdacqjﬁ}ﬁﬁlﬂm i nvention if protected, such as by a

cagi a or exanple. The toxic compound woul d
nISHE 7R tmn SieeEh e GO OPULRURY Bthea BRI TS of  tissue.
alteru\ﬁQnZQ:@@é &Q%%ot@@@@?%ﬁ%é%@@&ﬁemﬁ%y vai b%ﬁe&ﬁc Erﬂﬁo(hment the

cagi ng agent, such as with |ight directed upon t
term FeEESy [OoRIASRAHDNE AR I&apg‘@u@m@@ﬂwgrssw@tew@égj rr@dmpk@umal activated by
an enér@PeRkceThe term "caged” as used herein refers to the

functional groups of a tissue- altering nolecule

b&#958) pr dihectermn “pymplivoedicas urod bewlnerefins &t jhe numesical value of the

mai nt ai ni ng

mea&ﬁg&&éfgﬁr?dlt@g% o#r{r%%gx%l (%1%@8% P%%%egé E e?lﬁtaefjlglhg nol ecul e

u (R06D] ac tTiheadredt‘dosep” anused bergin rafari 1o ehe oA grhbieal tieforthation of

n ere efers to, the nunerical
a matgy o Rl B 1 st S Gl lRuResur et et Toisclor.
d[ouﬁﬂpd tThe Sérive SBedhbnitd) tabBityETds Alsed hHEIR Q&fer-gh@tﬂe%'bmty of a tissue
as. used.herein refers to the conti nual

of Orgﬁ? ‘a‘{j‘?}éll“tab‘le‘f%’?uﬁ%\tfqnahShéPe evgn Hades thedntlyaae pf iepsss knpopeq on it in the
body.particular, the material conprl ses at |east part of
the sclera. [0061] The term "mechanical stability" as
ul¥§2her dibg teat emgdelys™ areusesiberetry Teférs 4o ta epnstant @rcoefficient that

repres@ﬁtg aflch s Hﬁ?éﬁc@l@l fhi ScafdpfRC Eﬂegfé%]ee %J‘@Hl%h %\éﬁ‘g‘stzgxgg &l bgdj} possesses

| uence stresses | ose
a mec{l@@m prophey {suchnas phorargihuss elaacitys édt ehan@lrah Aekidled amlearareco gnizes

that ﬂ%ﬂ meée%(:al 1?5{11&1?56!1;;)6&& ggtthet g%%t mat%etﬁ oF g]eégﬁ?{?%% tge spec1fic type of

egr ee
modulps bsimn mea&mredb Gy m&e Shsmg maasmdh aid ¢althepeep ed’ﬂ the sclera, the

cont 5 LSS e BB b o

npmms]us dap esteh tmﬁt;lpﬁmex arditaliBt Tiachs@f heFBiAS&6RTE Mle: application of
nDdqus bei ng neasured, the

f t
ight thlyimp g&‘fﬁ%f%@%fr-‘g% (hrepen B diepsipH Raneaussaksprpfipre of more than one
phot01§ CT&E FrayliRClsoCRMEN hd &&n@ﬁ% fohfe Lickatitsh 488 didin %Qﬁm%ule by means

heal th) "and the tissue's 1ocation on the ocul ar

of absgrriisa. o] BPEFNLTRE sterah Phetans sipppléanoriisbx ot mazm gmiltasously. In a
spemﬂése%oﬁﬂe%{ Mnd BL nDIFh O%I f}x@ﬁ:ﬁgﬂ @4 (#]icsﬁﬁib?@m?ens hta tel'%%%}g to cause

activdte a e near
an ab@ﬂgng pompeungftomeadd drhantivaine 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 simultancous absorbance, and those in which the multiple photons are absorbed
sequentialty.

[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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photon. This may be also stated as referring to the
excitation of an atom or nol ecul e by neans of
absorption or scattering of several photons

[ ously or near sinultaneously. In a

‘Véﬁggdﬁﬁgﬁt the nulti-photon excitation is o{ﬁﬂﬁﬁ&ébﬁmn

sui tabl e intenS|ty and wavel ength to cause an
absor bi ng conpound to reach an activated state, that

is to uncage a caged nolecule or to polynerize a

preselﬁh(ﬂg rganz.gg%ﬁa%?ebgq% a?lofor%%y algd de%"g%sf mm% 81& gg%fgc embodiments,

myoplmlpamohggzd hosi dwgmtadc\hhdnh@ebmmlmua@ tid ¥Rb&attd &ith thinning of
sorbjing material thro ar_.si mul t aneous
ocuiaf RSP E PoRFH PRILEH PhiIG st (HEh FUIPLF S°Bhigh igeater than 5
diopté@¥6.e absor bed sequentlally [0064] The term "nmyopi a"
as used herein be referred to as

né65] sj We@ﬁ@s@lsﬁ@hﬁ%@-glwah@% based; cppmpeyndsrasyused herein

refersstg & CQQE%%%;%EH%S 81%18 %%T ?’t&lt%lé 8{85 ]i)%’%g %ggﬁgle ?e g{g&ﬂﬁ&% olycbackbone

monorrﬁv efgtidencralyenl iwu@kﬂr &vithout daﬁferrmgfeg@mum rtd dleg ceemrisafg some or no

other %@E&?rsglhéh %sggcﬁ' L"%P%gﬁ%%%%eﬁmé ee%§r1 e'tt}acwl Il%shne, arginine,

chondreitin sslfatt, kemtin witlfiie,tdad. nNinispepifid emmelithents, titi ﬁﬁuié:&dlaﬁ ah BBgomer or

' f the globe.. Hic
a pobfiF eB Nl B PRt prl Pt s RS g{ys?l'g%lf%%%%&)%hé term
" peiog] et Mtk asen dhiaopolyhiEizahlebas agedc rpiaUReErs &5 theSafllity of the

re refers t ound co r|S|ng nore_t han one
matef&im bapotyit gy Gng ¢ Ry FReFic Wb (ReBissV ek pibpramoloctles to form
chaind|DRRHIREs, Bf oBENUNENEmEbNCRoush bovalht Whridd Ol spdiifif 8hbb@ments, the
endgr0ups and al so conprising some or no other '

photowwaﬁ%%aéw% EFPEESS PAYMEaHM &ithdnaibenyhotepelyxenirable molecule or
subung% aqiaylbatvs Aﬁﬁéie&ﬁe offh kAt Cor boah Oﬂldga%éuia? aspects, the

ate eratin su fate, etc. nspeC|
term refrotdi staeRssone molcenlel dfak nlemig@sthanhmqag @hamcdr or Both propertics of a

tissue @P&tytﬂF‘tr a t?s%ié@@%s tlx{lkgfgrg%fﬁ@{?g glfcg?fl.rﬁtt %heosftregétﬂ ¥)lf g lasesue 18 increased

{or théitml’resﬂlﬂcpoh ynerengtahd mévaﬁedmeetaﬂdeﬂl)eihn pmﬁlﬂa&sp@td dfahe invention, it
teri to be ac ti at
is 2 oot tg R RCEET g HhO RO ot o 31 gkt wit

and“ﬁ&wﬂﬂnnﬁhamns branches, or other conformations
throug alent bonds. 1n specific enbodinents, the

pHEEAbol ;T FSTA P AN EIHRS OB 35 LSPADETERRIEfeahiofhe fvoidance of the
deve]&}ﬂ%h@f mBéps. ORFhNBRIiH 35l R eﬂﬂoﬁﬁﬂéln% 0 mySyP %errmanently avoided,

t her eof ol ynerization with a nol ecul e of
in altespatize amb@ﬁm@@iﬁ khe ongetpdmjopial indelepgde bt ﬁ#ﬁhﬁmemﬁe embodiments, the

mdmﬁ | ®h 'i:R n‘%&% vé?lgér?i 1%%{‘ ﬁlﬁHileﬁlaf Jﬁ@é ﬁlﬂ@?&g&&efopﬁg meyc)pxa

y3|ca properti a
s[968E hafThe tamls‘&q@ra’fo@ulsacs h¢rsinj miersetasthel oafied fibrous uad of the eye,

hat he strengt tissue is_.increased (or that
contmgo et }& ToR ainge%spy ?Ehc’pm nﬁwg\‘/) BRt S Yor retar ded). In

PEOEPICUl Ghe &smeisingleqihotdneaxmmnen’t asoned hdreinirsfes to the application of

ight R & T PPORE AR BHOGHT P Engle PHotoRn Fhis may also be

stated \ik tilkO&Mcithtint d fainQftém 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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[0067] The term "prevention of nyopia" as used herein
refers to the avoi dance of the devel opnent of
myopi a. Al though in specific enbodinents the nyopia
ently avoided, in alternative enbqdinents
“)toizg&gl&g%? of nyopia is delayed. In further 3’3952'?%2{’“6’016072
enbodi nents, the individual in which nyopiais
prevent ed is an individual susceptible to devel opi ng
.nyopia [0068] The term "sclera" as used herein
to ¥R f i or coal of, .t he
L ousTlh \%1\/?e E:rggrtr?grét oﬁfolp ol yus?fﬁ &e{%regaﬁ% foctht @pglipration of at
Ieastmlstsgmptmﬂl wf nﬁ)@ﬁﬁgir r'Efeﬁ toethmnritatding 6f PBBGLIRA strefching, retarding of

ation her ei eferstothe appl i cation
sclerftinp iy g (36 Fedibing aF G FlyPaalt & SXmmBla FurBasmors, a silled
artis@Ng 05 g de® hadfheareatnital odb ot RRd TingproRYvidhs %u&?as improving it to its
stated as the excitation of an atom or nolecul e gl

fullegtex{eat. ol nIFEEIap pERgClSr the tegmretersify PoTverting thgpr@grqgm@t onslowing the
Bsiéh SRERP, Suchil Qe dvBit ' 0%

pl’Oglleexél tati gdrgl | su of su%e{ﬁglgllneefn ?%ﬁsfﬁ?éf%gﬁ% Toas ﬁmﬁc etnthdlmem the

vision slahidigefge a caged nol ecul e or to pol yneri ze a

Ch!’@r hﬁ%glo% {:Leég%‘% ?8{)[% gg%tl&?er m> (?r eét't%#g ?571i9fthe application of

light ngmxgh my agivapetdmbkree mhmegteths near diteltaemlsi abﬁ@‘phﬁnoﬁ)ffwo photons

ey 38 O R BB BP0 184 By bt s

scattesmlgeoﬁltwb fpmmnﬁgslm@]tam&ﬁs@f d)t ng ¢ibR feathosl rtﬁoﬂfmt In a specific
ngth, for exapple. Furthernore, illed

b cler atlﬁ tr
embogipend. the ? ‘?rteé%‘ltttf%lsf’ itahlg HHieRSHY %téqu’félﬁthrteeacage a caged

moletifle b RY POl EndtizeiaQhotopbBthefiSable o i a §ifcif tc%mbodtment the two
full est. extent. In particular aspects, the term

pho“ine’ﬁ’@i;ls"t‘?%lsp‘i’%’i}‘etﬁltlr? ﬁ@te@% 3¢ gvelsnsth o @@ussmn\mbﬁgbmg gompound to

hPT2Q0LESEN s, TUAPI &, 1SUGH: r
reae for gxanp eS en a spleC|t fic grg?oo%l ngéhe Iﬁ&"h%% l% ap()lymeme &

photopplymierizalle coppoqd  Tweh ttwe nphotam ahsadirare exc |tatkat plm by different
PYOCE\?@:ES,U%%M ;?l'tlcﬂ r%f Fhitnt < CEI?M&FE Lr’%ﬁ’%{] ﬁ]ﬁ ez%frsglgjlmgg matertal though -

h may activate a no
srmul@nnmﬁcanlemnalmgmmabmbmfce tand tlpheimﬁmh thisttab @lotofls are absorbed
Seque%pig her way, it refers to excitation of an atom or
gcul e by means of absorption or scattering of two

H. piRiedesent slehtigously or in ¢l ose tenporal
proximty. In a specific enbodinment, the two photon

eX@ed24t i OFhei presdnt Suvé;nabh eis i difeerd| ﬂ‘oythanﬁea‘ﬁlﬁekﬁ' &R hpreention of

myop% %?%lﬁgﬁgﬁg? gfgﬂ %ﬁ%& d?fﬁ'p | éggﬁtllé‘%& %f the sclera. In specific

embo@iaeh, RMNclerd féestﬂét&ﬁed RhaYea, iahd paitiakhN id ﬁatﬁ’ffloglc myopia, and the
swtabl e intensity and wavel ength to cause an

preseRihEBPicR g EuiHs® l}hla sitstehing QrHrediren contiaed giretrhing at tiérat partially,
whicH t%cref;? iR GPeafer GRERM OhE Qéf&@ of Lmﬁeﬁemhlxggé?f 4fdithnal strength of

hot opol yneri zabl e conmpound. Suc
the scighs obmineeifie smbedirenty Frecuethydsdind ﬁ@mecmtlonp pfere §®eslera to arrest or

slowfxrggtj E’%&r{‘&rﬁrb?ﬁe in which the photons activate the
absor bl ng erial though sinultaneous or

néM73ki m@ﬂnanaénwsl Iadﬁs'tzsiublawitb sizanok styhmwnsi of mpnipthort ficeptible to
deve]&p\'f‘@g %f%bﬁnﬁ mg@fcégr ?ucg as"s lér%?cta Iy or%ocaily, at least one of the two
following compounds: 1) a crosslinking reagent caged by a photoactivatabie caging agent;

and/or 2) a photopolymerizable compound that is activated selectively with light. In particular,
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I1. The Present Invention [0072] The present
invention is directed to the treatnent and/or
prevention of myopia, particularly by affecting the
and/ or chem cal nature of the scler

‘”§g§§9?£&7 enbodi nents, the sclera is stret chi ggnk%my&wwu
myopi a, and part|cularly i n pat hol ogi ¢ nyopia, and
the present invention alleviates this stretching or
redUces continued stretching at |east partially,

e SRSl 8 4 LRI 0. 28 SR o

the sSl@ﬂa&Ioas nbNsteeichPRG fuithere Th @tthériiake, atth@el@lidR0sHuARds applied to the
onpositions affect the sclera to arrest or slow

Scleri) POERESEITSR BRIy W(g) [I@@m 1@@(@}1@1&;3 fgllpwing sufficient time for

adeqhdddli HdtBalonWol BheS bSRSpAYmEZiBIcOiBenf AY YRII&uRs accumulate within
susceptible to developing nyopia is adn1n|sterea

multiglectssess. wyhdmgitbasdlgraobivendhat (the scra jscenisehnierasfedtiéh an energy
souce ot P B8 U AAAATRR TPaRIE 1R AR WML BRERRE Rycents occurs
selectavehn and [ib¢ \pietopelytyienzablenpoiacules izt adtiramdt deleatiedy or preferentially
isalectively with light. In particular, 17 WO
witi§ B 00% PeT/ US20087 016072 there |5 use of the
III. cavipapiads such that the nodulus of the sclerais
i ncreased and/ or such that the sclera does not
st[f@t4g h ainyspéoaﬁd; brebodithentepf ﬂhe Envease, nﬁopla,nglatieﬁaay algh be referred
ied to.the a
e s AL o N
direcSyibi itciTaits ¢dus®i Byod cordd ety & ReegbrSdntliobbit £y@nth&fis fohger than a normal
oto olynerlzablﬁ %U@% (%he nol ecu) es accupul ate
eye. ted prpRie B afly s ywedl up glose 3t gy erdidicwléy e fagapess. Myopia
oftent Iﬁ&hfebﬂﬁemsﬁhﬁfe% haSualflly e SRk pfo@&@ﬁtzafl Wir§d t@&hgﬁnﬂo&xcence and
source, such as light or alternatively ultrasound
stabiljzge iy farky Pdrtheed;t EIDENSSBRY Micludy biwagdistaaceovision gnd/or vision that
seemSELGEL dpbsiuiffisk t he phot opol yneri zabl e nol ecul es are
actlvated sel ectively or preferentially wthin the
sdP&15h. IN¢ar51£l}t9Cble$ peeiy]is| mlﬂxﬂnldebﬂlt%MOchndﬁmhsthm‘ is easily

correétﬁ&e 'V %{btsh arﬂ%g RJII% \M\yse% co ?t? chr Te %{;trveef e‘g&‘%ﬁe 191 specific

riear s ness &S wifen
embodmrﬁsoﬂmmentnnﬁanﬂnm regﬁrdt et isdimited bwtﬁbsea:dse@fwhere the myopia is so
ctI s, js caused by a cornea th
severg R Pt prhalfeis b SP° PESPRIASCIAR HedipiigD. Pathologic

myop@Y Svhid¥eRa P bBb be defpeepiocastdeprealtivy H’é@ﬁlaV\@bica}l‘)pb@iﬁS&ivelopmg by
but have difficulty seeing far away. Myopia often

the seropdrasepds Ph 1 Thfr sitetching, of | he %E%@abr%@?%gltbeﬁﬁ in some
embome%@s tré}.ﬁﬁ’xﬂghn aqg%g%s@.ﬁ;e GRd sé%?e 1o§§ 80¥ikibg %ﬁmﬁaﬁhbeaﬁﬁﬁg the fifth to

adul t hood; sSynptons may include blurry distance
seventl] %qcetif-saﬁ kifeo rmvp%qiﬁﬂﬁmh?étme%m ig plsa plepbngposl growth of new blood

vesse%‘ﬂﬁéo%ﬁécﬂgnzgt%ng%em%&h jedness usually is a mldly

tatin tron t is easily correctible,
i HOGYoht |Ti@t@gmsofwny¢pug isaé@@mmeddm me4ssreprent of refractive error in

dlopterg fax1a"i tlé g?h a4t é‘uon he 8%%'3 efam 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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enbodi nents, the present invention regards, but is
limted by, those cases where the nyopia is so
severe it is considered pathol ogic (about two percent
f cans are afflicted). Pathologic nyqQpj

‘Vgﬁ?é (%g§ also be referred to as degenerati%&Tﬁ§gy@3¥“n
typical ly begi ns devel opi ng by the second decade of
life. The stretching of the eyeball may worsen with
age, in sonme enbodinents, resulting in a progressive

COVREY ot iR R astF of hech ot o prY pkB R PRovided o 2

sclerat B @F@slirfk dtleS? nidte AVMRLIB N GEQWVER, BEreB@WrIURR strensth to the sclera.
v el s (neovascul arj zati on) beneath the macul a.

€ 1 Z¢
In Spﬁfce%?@]*bﬁﬁﬁ@%%gth%érf’éﬁhniﬂﬂ@g%gemsma:éb@ R EFiGYp some tissues and less
toxic BEASUbGERS bireks. I8 Ee@&:ﬁivé’lg t%%{tﬁ{g deBvatidh %@glfer c?rﬁsesﬂéﬁlﬁé agent to the

| engt h determ nation, an I'nical exam
scleragigsre tilppotriexipmeteandl topicietfesie inymore sWeptifle $iksues aieravoided. That

: .' e > rsuant -to the .
. o LBy SRR, ML (2408, n o ror
blockinguheivie. | pdBokight dargeting, the Quiimgredent pref@rémiatialin a scleral tissue, the

cros 5P At U5 o 5SS cp it B 581 s

T
C 0] rc
preseffingsistiatl iguEnbadinredicad MO RiBOBE tiRdhking agent.

P 2005/ 016072 0077 n- partjcul ar aspects_of

Ry ot ism?,lf%aefe?‘{%@fﬂﬂ% g Areazgntyp g iefligidpy molccule,
althouh Si¢ | 14y coMpfiEed 8 SEHANK 0@ NoBRNKIRY CeaBHe Ghidt €SehByinBRzes * thereby

sclera, thereby providing strength to the sclefa. In

allowigg aelpgse Of BHFEIF FoRtlisking geagents dar| rosrlinidng witlye selershyolssule, such
as collf@EE toxic to some tissues and |ess toxic or not
toxic to others. By selectively targeting activation
o0l cKaesslinling mpzenjemayths daged usiog ermumiice o€ sirstegiss. Caging
0 I aot.ent: i t.OX| tsiLn. nor :
may {0kocbthie BY GRIAL oe BELE LIRS Sk RR o sggotve precursor o o
caging eowp! iFokiemgmpleate sidetimin efterapdne hiié clybtwiak ynaynactdge® with the

by its, caqi. wi t.h one or re blocking npieties. |, ,
photo b BieC APt sip BV BTy 8 SR Bren g i with o
nitrobetzyibraaider dltetriafisti@ratdgit® foiCda@ms!prétking the[u@@GRHical synthesis of the

rosslink with one or nore

.becones . uncaged and .C ] ) _
proteifFige SPsLPAAT BERIRC SYPBSET T AE PHE (B PRramaq sased amino acids, by
direct G@ndlHmAIAHERHora AL IR HroWirs isthb 8n S Bhdell 'oh Hn@AE& Cuppression, or

[0078] In specific enmbodi ments, the crosslinking
by su P8 puxoFAPRiG graincRidrctard with the cagedlanieughds t  nay
CRIERGI Serf 12 Abobinfss i pkbmna; . oo o
o gjggo%l y[rer?g%g, " thgrgge? ' aﬁgl\s}mg(ﬁr{ rg%%ggéézg%? to render it inactive,
prior iqubtalipitionctoobe bilemki ang it soastimated fipem eposist it ki Boergy tdurce. In a
. g e - C col . agen. [ 0079]. . e
specif, B Ao e EAt I B ehoefE SR Tl i iy ecid sice
chainsst Tladse ghesablCam mugificaton Wwith aomorpingsfred, byick heatphb@-removable
.he native, uncaged nolecule with a.reactive _ .
protec P& EIIFRS, Imc{lu&le &yse% galaﬁ%artg‘;eoglﬂtanﬁ& hlésl(&o{%| ysine; pRparagine, glutamine,
arginissd, de@ieatibeciing be tyaoaimy) fRCIxame)es tBlafp)id¥aY PhBtoGBMBehble protecting
wi.th the 'P ot o- renoyabl e o-ni trobenzyl group by o
groups pnelides, ¢y rebRnEY: HEDEOPRSEAR NG GEIBNHANQNLL Fougariny], quinoline-2-
onyl, xanthenyl, thioxanthenyl, sclenoxanthenyl and anthracenyl, stilbenyl, and/or derivatives

thereof. These protecting groups are added fo the side chains as described eisewhere herein.
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nitrobenzyl brom de. Alternative strategies for caging
proteins include chemcal. synthesis of the protein
using solid-phase peptide synthesis starting with the
woPBisARsbAt € caged amino acids, by direct
trar?gl at ?onal i ncorporation into proteins usl:;cT(fjusmbm16072
nmet hods based on nonsense suppression, or by
suppl enenti ng auxotrophic strains of bacteria with
t he caged amno acids. [0080] In a specifi c
me t to re
O s g Rl D@ 39 prds By TGt Pt B ot s

one agmmb adid lrﬁldanetanﬁ! atecill appoactiex mﬂulﬁyecdgﬁlgamheﬂéﬁf ) east one amino acid
ecifi crassl i nking

adecl?aé% gsélﬁq as, grﬁl& ?ygg:éne 3?5’?{}%%:? gﬁgn\%‘fet Blsg(ﬂlflﬁ&y%%q &sgqr%géne glutamine,

argin@Basdtise, thiQBitheA RO, &1t ciibthdtiohathbedf, WolnBrigs a photo-removable
rotecting group, such as a_photo- renovabl e

proteciing, sreun. /§ Clb &) atpl}gast iME |CAYBEYS Binpdine-Zanak txg.p@enyl thioxanthenyl,
selenélabih@nftaBd abihSdcbeh Nghd/drgibegyl g@&@afcﬁ‘%%ﬁplegllﬁ'm&e@mbommem

arglnl ne, serj]ne, threonlne or tyr03|ne
the crog Te3zRRinis| laactigptes Huewshr cagngaib|a qzbimpm q:cmgrast agent, such as

mmogmqﬂ@ssorlh%guﬁ%s o-ni trobenzyl, desyl, phenacyl,
trans-o-Ci nnanoyl, coumarinyl, qU|noI|ne 2- onyI

x §M8Rkny| Themlmmwom@eﬂeé SO xR e anafifictive concentration in

n | eer ti.ves
o BRI LB oA O DAL L8 s
tlssueaﬁnsjﬁsmt plbblénﬁhs é'«mi‘the edhaduel, Bincd 9re\i& 2085ing bO B factivating energy

Us2005/ 01607 11. Thus r ossl i nki ng
souroy B A PR P LI FRPe 1 GH LR ghecBirp (e gsions where the
cagedl @aktuleyeccaiiulifc ati fotl RBicdURIHRME AtRatiny SbrgRakebiéf, the caged
rm by cagi.ng erein at | east one am no acid

mole%lf&é&*ﬂ PrinaE A & FiomeEys v e Mdepamndgardiver, for example. In a
specifit] UBB&hRnt, Nhé tda@ld enolduR ﬁenotaﬁﬁ‘ﬂl@lﬂgbp?ormcg LR Afiner and is

arg |n|ne seril ne, t hr eoni ne tyr05|ne
never%lelﬁfﬁ ?i‘@fqt@nff@lﬁethé &pdy. qurfprablydessathishshavt #8 ovabifier administration,

s o A o b eyt

séﬂoéﬁbx aft hwngl IenﬁvndinwntShﬁJacmﬂyctu,le anadtipled s6 ial spediftd binding ligand

r I n. anot h r , . the
that ngd&oss t(];] % i r%ggg Rt II]ic’ls‘:‘mlﬁn ac q?rﬁr %’ﬁhtalégﬁbp’ﬁ’beclﬂﬁ may be
endoganmuslltb mmm eontAshe @qlmszely&‘déﬁfbraﬁto e GERRUBP k@Ssiinking the
; | posones. [O 8%11 The m)I H’i(’ be formul ated
rarger Jolgelif GEGOrouBhah erPEEPTy B PATIEBR. fiif melegule will be

deliveet@Sh hRHet doBSdifratiMsith %gﬁgbﬂlsm e FRR Rl vanous protein-
mo) ecul e accunul ates in non-affected tissue, this

binding glomging SpebragHsucine SFPPepdomanes a7¢ asatiated Mib hepneleduire

V. tPﬁ&%bbl?ﬁreﬁEaﬁJheEﬁ%Hiﬁ?ehwg energy source to the
sclera fenders selective activation on or within the

SE0BYR. Bhb BfeséR b RABNMISHRS bNBole RIS IR BGMLSS to the sclera, in
accunul ate are not treated with the activating

specifig fatbggimanttdp strejpeshonta deagtngl ! thevickeal Hesie madfar morease the modulus
of the | BREL 1248 iR PLakIE: @Ihbdﬁnﬂéﬁt? the¥d ytsn)?ogﬁ?g gﬁ §no"?1@ q%s%[t in treatment

l'iver, for exanple. In a spec
and/orcal‘ge@ltml culyepip sinngt lepg rane u¢yeopf atoxmbvudualangfhararsnm particular
S,
embocﬁlxpl tgr 3 Flgt\éﬁglgjplg{ %ﬂ. ?erc?lte g eﬁx{ Eeépgdgl \\;é such an effect. The
photo[mﬂymm‘lzsblb a—bmpmnd lﬂﬁbdbfmjlff aypuidbs kit ysol le@ast 1 éfereaksy Yhe modulus

of the %éeﬁoalillrdﬁ)r ?éc}reearses t‘lj-n erIc:gtﬂ{ g% 'Ehg r;c':lera, for example, or so long as at least one
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[0083] In sone enbodi nents, the nolecule is coupled
to a specific binding ligand that nay bind to a
specific target nolecule within the sclera. The
| ecul e may be endogenous to the s

‘”P?&%gyﬁgg selectively delivered to the Scle%§§@%mﬂghmwn
crosslinking the target nolecule using two photon
excitation. In these enbodi nents, the nolecule wll
be delivered in higher concentrations to the target

l.n.a_s pegl i vari qus prot.ein- )
symplorh B o g RBT St SRR AT o s BTt BrBrReS gl te physica
mﬂkﬁﬁﬁ@@bﬂtﬁﬂmﬂkﬁbfﬂhemﬁmlecule V. Phot opol yneri zati on

n%@%Jrg%&ak ﬁ’ﬂﬁ? s 2@§g?%tl%$,éelg%ﬁ:h§?n 3%‘ at't Helngrigr that is capable
of beﬁ%eﬁélﬁrﬂnén%bﬁﬂl ﬂ%bt%nﬁt‘iht&t e ad @A Rlta kaastinPar indf%ﬁdual in need

scleral tissue and/or increase the nodul us
therefffh érh@ apdecile ayds pnsidered drachye, arbidi prEifular coied of the invention is

ina rBH)eb%'l e&melfoa{ LBE PR AHP @a%%éteﬁlulrﬁoiéamet AR . adfffBion of the
ention of nyopla in at |east one eye o

molecruh@jtwﬂléuatﬂwldwaaﬂdn@ actipetigarupoe gkpasuredntsodinergmtssyrca the molecule
o] I i I

becofIORORAEMIRY R RARY f bdBiD NS shen A fig, sclera. 1

particokr @Enbadiynestu;i, ttlaabb@ylkmnmmos octiwngmeasg e mooomeas esd/bhevith one or
Df ys, ql‘?tera ang{ ﬂcreaﬁes t he strqu

more fofepiles; uf é’?"’ SCpig) USHSHSIE 2 FoUB o) BEMRIE | dAg

embodﬁ&ntﬁ@h&‘&@ﬁﬁﬁéﬂtﬂ)ﬂ%?nﬂ?ﬁﬂy p@?&@ﬁiaﬂ&ﬁ%?& nRMOREORoGhd a scleral

ted at least in part. The nolecule

opia is gﬂfllorq

molegfat W %y SOl loERT SV HRSTRGEIEERF, PRITIEGFinenE¥H Bipan, dermatan and
chond?bBRQNIph&8-beded phdted gIBHE and K 8RAI b%té&?fykﬁrﬁ.%&ﬁnm and biglycan, for

aspects of the invention, a mxture of "a nononer th a?
example. capabl e of being polynerized and a photoinitiator

ar ovifed ' >

AR SRR R RAR Lot il 2 ov o
more |nm1%tlep,a9¢upfﬁ 81K STOWIS éortexwﬁpm,rﬁe wwmj.rrmnza@on $agurg, either through
polw&??atﬁ)o%l m%&&%ﬁn{)ﬁg&g‘ rpolymer G%ligggn t etggiy#%ﬁéacmn with itself,
througlopdlir@eri zatiow witt at Iean @ne roleaaie lm/ﬁta dleralippeue, Oxhasigh @olymerzzauon

with R OBy PSS T R DR AU TG AT OIS TB ARG g ote-soluble

monolﬂ&ﬁsz&@bl%ﬁfﬁiedhﬂFIdeOAI cul ar enbodi ments, the
nerlzatlon ccurs .anong the nononmers and/or with

TBrRaThHHaE Ot ae Bhatenolmarizalle comapia egnprises a

polyp@;?cldeagﬁﬂ as mBfurd} e RRPh, @ngibBerd BBEnD8F & hitlRl thereof, for example. The
enbodi ments, the pol ner|zat|on conpri ses

engingaed, Rlestinzmay bp peTdugediBraseRitalio mapnes, aldpeghain specific embodiments
one ofHFe HxlnF-!y &Hﬁ%f%sﬁ@ Lle2G&R d%'o?f %Qﬁgﬁ@qu Aoy %ﬁﬁ 1 or by s1te directed

pr ot eogl ycans ur onan, rmat'an and
mutageueqmaﬁ ® p@iaste:dbopdeﬂ@b ghopdesndastianfdr ekamgen Chemlcal mutagenems of a

nucleng %LI.%C&:IHHW%(F gy%{)})ﬁéhrr?%g%?nzgt:g})&genéhlg acent% W—%ﬁggétﬁ'aminoﬂuorene

or afidekim®&d, &s exampta sandtrereed)mutargmeexsnmvmﬂl ywrsinctheast and also
addreSH IR Bipnre ! zgﬁ{é@ﬂ&hz%a 72, S4USE0POLSaBSs. 83k S1k: 5,635,377, and

5,789,166, for example.

fler particular

[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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pol yneri zation wth other nononers or polyner chains,

t hrough pol ynerization with itself, through

pol ynmeri zation with at | east one nolecule in the

i ssue, or through polynerization
‘Wég&ﬁgﬁgq%f these enbodi nents. Nonlimting exgﬁg{ MQ@PWH

pol yneri zabl e wat er-sol uble nononers are provided in
FIG 10A. [0087] In particular enbodi nents, the
photopolynerizable conmpound conprises a polypepti de,

as . nat.ur al Iatin d.el astin,
photofettheftZar BB ieifk Sbasneriy A SERE sty Mbipiser tor Gaqdifed elasin
is 1ongahyecbﬁ1dmheldu:@l$jdvd:r@atamy sui tabl e manner, although in
one or nore am no aci ds of

'f i‘lc enbo[:i m;(nts
&ramaIcr of aRFRIHCLKIOTRE APBIQMOIE e SaaueapesIpmprising
at leastidh ofl tHeETt @flm RIAAGBHBRI $n ﬁitu@up Wﬁé@ ?Edté#ﬁs én!aPotr least one
encodes el astin, for exanple. Chem cal agenesl s o
modified of wusHA amine) apdy Mstdinghbuvied liyted ip dsamisolusyric acid and those
showIB&pTﬁ{léllBMf)ﬁ'ne N- acet oxy- 2-acetyl ~am nof | uorene or
[ otoxin Bl, for exanple. Site-directed nutagenesis
|s well known in the art and al so addressed in U S
Patents—5; 220 GG_I' 5—284 iﬁl 5- 354, C_:'C; o~ 335, 878;
r5 ggg] 51&3 EH&SE@S gég 789 1665 for exanple.
Abb &Wﬂe&% attachment of tvvoABli’r rBAIJ’é‘nPré*ECHbcryl or
Aad AG YA tHoQBiBR acilN€ €1 asti N Mayedg, U in :
B oo 005! 110305 B | DS BOE RAEH T
Baadpr@t@puh%m(nfail on, in spec Hylc enfdiaxghisme A

Bale) T Vad ATOCHENP ATy vef SBY1 | 4 AP SBAGTO PR Bl oo
Abu O zpﬂnm@%gg@d enconpass arr @0l g%tﬁogggd{gl@c es

conprising at least one of fhe 20/conmon "am no aci ds
4Aby py %éﬁmn%hmwwsxym hl@sli‘lfil@ﬂ agidof ﬁﬁm aﬁebilfﬁ‘fo)@wrdlmast one

LLLY uoll clIII MU ac I LILLY 1 uut IIUL
Acp | %Amﬁl%c‘%)r%%am nobutyric ac Iéband lIF‘r%gséﬁo own on
Ahe TEMLAmhohéﬂtﬁw;c ZABLE 1 Mbodi fi gde and alibmsuakinAmM no

Agi-ds—Abbr—Am no-Acid-Abbr | AmnoiAcid. Aad

Aib 5], &né%aﬁowt&ﬂ%%% Et Asn N- Bt Msths pat-Mgihyislvamead 3-
A noadi pi ¢ acid Hyl Hydroxyjysine! (Bala(3-al anine,
[3- Amino-propionic acid AHyl! all o-Hydroxyl ysine Abu

Balbz- Arﬁmu@wpwtmc @R;d d 3Hyp 3- HyIdH@x; Di-Mlethytisolebabg 4-

Al b

Ay P AR IRUBIOF CA8 Alp 6. Am nORBEYol & AT gE™

Dbu | $Q@ieBrBthdbatyric acid MeVal | N-Methylvaline
Des Desmosine Nva  Norvaline

Dpm | 2,2'-Diaminopimelic acid Nle Norleucine

Dpr 2,3-Diaminopropionic acid Om Ornithine

EtGly | N-Ethylglycine

{0090} Exemplary phenylalanine and tyrosine analogs include p-aminophenylalanine,
p-ethynylphenylalamne, azidophenylalanine, (O-acetyltyrosine, O-aliyltyrosine, p-
bromophenylalanine, m-iodo- and m-chlorotyrosine. Exemplary analogs of methionine,

isoleucine, and leucine are provided in FIG. 11.
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Abe 2- Am noheptanoic acid Alle allo-lsoleucine A Db
2- Am noi sobutyric acid MeA@y N Mt hyl gl ycine,
sarcosi ne Bai b 3- Am noi sobutyric acid Merle
jsol euci ne  Apm 2- Ami nopi el i ¢ acid
WQL %&ﬁ%ﬁyl | ysine Dbu 2,4-D am nobutyric ac?ﬁbﬁ@?mmn
N- Met hyl val i ne Des Desn03|ne Nva Norval i ne Dpm
2,2'-Diaminopinelic acid Me Norl eucine Dpr
2,3-Di am nopropionic acid Onh Onithine EQGYy

N I gl.ycine [0090] . nmpl ar enyl al. anin

t yﬁ}gg?/ne %ﬁal ga%pglﬁﬁsﬁ%ﬁe CSWP%‘HB% e‘ﬁyP’gfeé‘?ﬂt‘ﬁﬁy pro"‘ded with a
photolamﬁtdsry NyhePptRsithieib@n hd‘?efe&bl)d@&hﬁﬂblulﬂé amd B&relates to the light source

C}acetyltyr05|ne

| tyrosine,
Bt phekyPd %.Sﬁ@lﬁ?ne{né%me%tﬁd%nmr%%wrr issinhibited by oxygen,
there@‘r@ﬁﬂérﬂ Yt pRA@ues Wi Jﬁﬁ&h fc@ 'ﬁ{rélgmg siré%t) usﬁggthat would find

"'euci ne are provided in 11039
the stpepgtheispy gsletrtiges zucl] Eﬁotbi]wa'ﬂn @f @mﬂ d}s@qegsweﬁxamnﬂs @f photoinitiators.
1&:@%’5@ & REEEST R4 6, linerRARY
nclu hot o:ﬁﬁﬁl? atlor The Lot é]%lcnﬁ%a‘#%?d?o\iﬁbw%}?)tmmﬁfﬁom that are single
photowaobfrneg@attwbl initigleds Qrcth @heibe golymetizatioh urgmtorsoﬁhngle photon initiators

ocludsy BlenPlabqoEn e 18K Bl (2 3RT T, GBI BRIAEDAT perfiives 0oa8s
fam), ma@ctgnmqmg/annnqomikiumsl 8 1420wkl tos 506 athef. obr axaingleng Two photon

t.heni ng ssue
polyrfgew%wgewﬁﬁ oRgndts hERs et el iteeBharBor bl ood
vesafliktioxanpl es of photoinitiators, include those
provided in FIGS. 10B-10E, including water-soluble
[IIIIQD] ni thatmglsculdsads e @r@bfﬁghﬁantlﬁiﬂ QfeOfbrmulated so as to provide an
nerization jnitiators or

t Wo
effect&m FIUZHER Of 0 dESiset Jfssue s?rlﬂﬁrl%f BhoeBh oty G molccule

accuniullétésU He nShLeffyctRC aisap hdnoRend %’rbM&hht%e for (1%J 31%@\&85@1 since precise
acyphosphi neoxi de deri vatives (X>385 nm, and

targetgi ¢{ghe AaaHEN FNSFEY SeECY S0 thexglepmianders Gelesiive, activation within this

tlssueemlrgglon-g‘%e?@ﬁts AblechAb YERAATAL 4@ ot tpéa{éfi%lﬁlrtﬁe activating energy;
i ncl ude fluorene-based photoinitiators,

thereiyte, the orolesiikes reoman [rRo9R] and hes ahivliessed we thofkidogs qmdéséaner In some
t [ OV,

erbol KGR, b8 Mo bR HE RLAC 2 % R BN aBgtigena hat may bina

to a sﬁctﬂmugﬂaca cnm]m:lmn’mﬂib@ltar@nbcﬂerkhe, ifrdéstred,| gy formulation with a carrier

tes in cted é|ssue this

that dﬁﬁ o 801}08?19;1 85 tch |'[ISSU§] nc[g apr&g%geembodlment various

proteih 8ingdéigl dib@aﬁfs sthasaeﬁdmbaztlprﬂ deNEhYHre SBEGRA bBthtth€molecules of the
sclera renders selective activation within this
invenfiqis s e Ot her regi ons where the nol ecul es accumul at e

a[eeoset trheahfRtkeWol Mhd NBrrRAdcANIdGRAL OY part on the mode of

administration and on the nature of the selected molecule. Any pharmaceutically acceptable

excipient, or combination thereof, appropriate to the particular compound may be used. Thus, the
compound may be administered as an aqueous 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.

VIL. Administration and Dosage
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therefore, the nolecules remain inactive and are
elimnated via the kidneys and/or liver. In sone
enbodi ments, the tissue-altering nolecule is coupled

i fic bi nding |igand that may bind _
Ef%ﬁﬁigﬁgsurface conponent of the target Scpgﬁg%%ngumn
|f desired, by fornmulation with a carrier that
delivers higher concentrations to the target tissue.
In a specific enbodinent, various protein binding

d ins such as in zi er dommi n§ ar.e.assogi. at ed
SR HBPuE s e B R B e oS i sy of a wide
vanet;.iaif Lw:ﬁ_ysofncluhﬁlgf Sismlialiyom piriduldepdadichdhtParts amidifiged locally
nistration_and on the nature of the

(Suchsaa%@%@% arnficationafy Stz PRACEHIR WIACHYD. ¥ cspsplibbas injection for
exam$¥fi pi ent, or combination thereof, appropriate to the
partlcular conmpound may be used. Thus the conpound

9%k adirdrst %ﬂfé‘?auea@ﬁle&ﬁg splrsalosar s GEdely siependingeon the mode
of adf@RtGabn; Ctﬁ@?&ﬁiuidtﬁaﬁ’m hidh it b SRS 919,?13:!13 Bl'the form of lposomes; or

tranSderna npOS|t|On in an oral rmul ation
whethen itr isvenpas Id ertargehstieoiic ligand sutloesan ianti ety i ayran( mumhlologlcally

Bk 645y 01| ALEARRN L 28 g8, SSIRL AT R, g poce, v

formwation cthe mods oChinasistritmpms amiEth¢ ddsege lexsbnddjestm¥htl of these parameters to
Adm ni strati.on.and sage 23 WD 2005/ 110397
6t RSB B S S PR PRI ouah Lhe el ecul es. of

VIIL t Bfetgdy\é0idtdeon can be adm nistered in any of a w de
variety of ways, including systemcally, in
PE0OEL Ul dihe entrggisomrts Sorhyrises arfyostiniulet tﬂﬁt&d?ﬂeﬁt@@l)} Wncages a caged
sclera

uch as direct t i cal aqulcaépﬁ
cmsslés%mgoféﬁﬁea? of RienqlgRengs = BFabic FRBRqH. [4fibough energy
sourceepdREknoviOB IR arl RReHPISS f@:fmstdf%ﬁéctgy %utrcee% MG d¥HgRCH Brasound.

can vary w dely dependlng on the nod
In spegifisi gpRAdIAETS inglnehates PRtephpBIstY, ntwwh@rpra phateghemistry, or multi-

photozfr\/vﬁﬁcﬁb&]gmlﬁjiqyuﬁﬁeﬂ N ebﬁe&gﬁ %%dn'nbﬁ%i?ﬁ% n?;ﬁw hﬁgt 15 utilized.

is coupled to a target-speci
si¥A7las dhe antipusophrarostera isedrirureblediyicc adleqpive axbbtowtwatlon of the

molecﬁfegg{;ﬁgg?vﬁeﬁzoﬂ ?‘ﬁg %? 'ﬁﬁ%él%fecf %fn HJ}IBZ ?lge' c’hos@ ?lfou d n%qu ¢ %CHI’ISted with
respect fie oth‘@d @allaﬁle&dimfm satarra:ﬂa dhuen@n d’ratdimmj aliagyion| cff\/tealatment and time

mer o SR SRS R bR skt PRy A of e
params@ts ﬁ?u[d@tﬂﬁﬁi]us'{hftcﬁpﬁﬂ@e ﬁﬁh&[o@ﬁeﬁlwfp&ﬁsiﬁzeﬁar&ﬁ&n without significant
sti us, that re pec. unc es a, cage
damagg;te e ey fgue-&a éﬁlfﬁ 6(3( Ka&tlwgh%\w howdo go so.
PlobP Ol YaBHbAA Cnd PRENVAR eblatéd foh%ghot%ﬂ%gypuoﬁpfb& Csnple, are

are well known in the art, exenplary forns ener gy

well kapyp detheiarcplthoesh exmmrley ragthads aiieeErived in Eip% é’iatent:No 6,267,913,
USs. P%{EHP% f@!i‘fzss:us RO @61@15%% Phigh Qf‘efh%“ihé&ré atel W? r&ggh&%erem in

phot ochém'stry, or nulti- photon photochem st
their egtifety. zed. I n a specific enbodi nent, nnnochronatlc

IX. l }x%'%&s for 'Ili)tel-:lﬂeﬁﬁg 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
' 24



[0097] The various paraneters used for effective,
sel ective photo-activation of the nolecules in the
invention may be interrelated. Therefore, the dose
so be adjusted with respect to other
w%g?(lﬁ#g?sgl{s for exanple, fluence, irradiance,1/US2005016072
duration of treatnent, and tine interval between
adm ni strati on of the dose and the therapeutic
| rrad| ation. of these paraneters should be
ed ce .enhanc t .of visual function
metn IR Béfﬂf’eﬁn A oS R TERTS o e BietHih mvERas, &S Cmplpyed, and
these aleﬂ'bkii; Imadbas fudiaaniviesissaglot a givtieuibowisiy do so. [0098]
CEQ&OSIH ns and nethods related to two-photon
bti ore RrEposeg drrgimeent fplomyGRIR | Rl iR ATAVentien gf tiphibition of
develgirhd}® B8 hyeia 1P hék yh "%: Q&lt@rﬁ Qﬁ@tﬁﬁr’ etﬁ%dilﬁ]e W S
at ent yefﬁﬁ DOy CPl R L pEaRAL 6 473 B AT MYah patients
the tregtyogny, @wseaitmsw ﬁreepragness]mt@merdaﬁe@s@ b akustion @F the treatment
ff tneﬁ@sgn | inichNBlabi&NLdd 68 Y f
eHee ectrs1 01(3:9 ‘ r11 a parti 81&% gf"mé?%e e (?5%1%5@&[ %%Eues such as
ultrasnplmﬁe ﬁPil Golnehelcs dbmpgr aph% snageetist i‘mﬂdcebyn&gmg] duisius @hotography,

annff @RSk 1|5§£e1§1 & t!iﬁ‘l 5 %glﬂh;fl e ”t' on Ggﬁs M@ Haigis 2000). These

hmqod;ubansb@ﬁls@lntoomakanndasw&umm 8f |onﬁime aiseauerishd:m Mo @x@iple, axial
tarded conpliance is

[ |
lengthdg%ﬁsc Cz]é‘%blﬁ':rrs%gﬁhlag 3@3’@? and so forth. These

PUIBNEL e/ vimystikiledRAGHIAR tﬁé( eﬁ‘étitffvéﬁls.f—‘of 24 t¥fment can be used to
2005/ 110397 PCT/ US2Q005/ 016072  nethods in the art
study Ja¢ ghanggh dn dpe pwdral i papsrieshof dheofissupefosreamnte, permeability and
hdrfOA® Bildr RPerRA&S. THRLRNEIEN 0B peinllBBiB RLAS,
mee qualitative Iasg\? or anauanpl tati vg@ssay ﬁgﬁg% ?ﬁ'ds such as
MRI g @%@Eddqtecelaﬁnemommmatm opitha Useing Ichambay ¢xpevmts @lsen 1995).
Expec?é'd é Qﬁ%@ g P%Ehagfrctali (%1% agre %%&ngclpy oB{xtaholt Be ﬂmnteﬁrYO gr necessarily
mcIudp,amp@meg shetah alqdnbla,t remésed ouhgf s Il’raidtlius;rmﬁ'ba:s\ad bdilﬁpressmn modulus,

t he |seas Eval.uati on .of t L
decreBEOHARDEL afl e o 2GR Comy P By e Bheplggicplarocedures
may bgtased mqmumewmftmhagﬁmm(mmeanm qﬁle:a)os URRap®S1997, McBrien

optic rence tonography, negnetic
2003, géts‘i?ﬂ |ﬁ‘?‘§8’ipha§% af]g%gﬁgmahot ography, ~scanning
| prez] oploihalsidoa@yentsStor tmdagi¥ caa’eﬁgaﬁlaﬁ@hﬁﬂmus%ﬁ&ude ultrasound
Goss 1997, Haigis 2000). These t echni ques can
and WNERTORagationda thesSii enent s of ocul ar charact eri stl cs
for exanple, axial |ength, vitreous chanber |ength,
and gl obe shape. [0101] WPI‘F% studies to evaI uate

t f f ness of the treat nent can_be used

{}ﬁf@ ﬁ‘%ﬁ RYEE PRamplRs hsIehby [an perample, and R ot intended
to limit teSd8pe df @i iB%AEBH & ad8hsmELI | 1 ty and nechani cal

characteristics. Quantization of the perneability may

be done using nethods spghAnps g VRT or particle
detection in conbination w th Ussing chanber

e NG RFAIING St M%& TR RO gEbAE R oo

limted to EGDM) TREATMENT

ey

[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 molecnles may be used to obtain the desired results, including thickening,
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i ncl ude, increased shear nodul us, increased Young's
nmodul us, increased conpression nodul us, decreased
conpl i ance, and decreased creep. Common bi onechani ca

ogi cal procedures may be used to i.f

WBI} %’;F(r%glét ment effects (Downs 2003, Jin 200%%‘{# ?5%’016072

1997, McBrien 2003, St. Helen 1961, Exanples 1 and 2
herein). [0102] O her enbodi nents for neasuring
strength and nodul us include ultrasound and wave

remfo?cgﬁg (f%? %rﬂ(g%ﬁﬁ 8%61%&1'83%? Pg EéA '\/%}E\%XQL 01 3 ]g-ﬁrgglé be igagtive upon

admirdgteitibn tand Ndry detih atddoby ildtally tdiectsd epeepflitehBgtit n;\tqntrmﬁnd The
ner . EXAIVPLE ] | NCREASI SCLERA MODULUS B

apphcf@eﬂwéﬂqiﬁﬂ EREMEPY el )be 1 Rephareseeloarelly presoKgd method, prefersbly
retrobuREAIdENEESED4] The present invention includes a

nmet hod for treatnent of myopia by altering the
plBAISEal A2 gseific example, éb%mﬁ‘pte@ nggfiecules caehecqpalied retrobdbarly and

gwen%’@@'ﬁ@l n@s BUGHu R fera t&n@a%ﬁ% %{gﬁf ' egmnﬁar LHm’fus:on may be

[ ecul es My be used to obtain t res
momtpwd| with r@.lqrw[:@;k etngsngther 25ached 20 0B¢ 11897 molecule or unattached but

diffusg-grr %% I 936(27@? ﬂlé) %Q r'ft'x %bl ﬁ&lgss anit{llkl neg%tlvirﬂze%gy irradiation

enin er a. ecu
with dneeyt fore:xmpple Uddighnifet thapiopar amdgeomhy (Beat 3vaiedtolybtain desired
T FIWRCE R T R T T

molecRl¥a) dTERA6D 66 Al dhy scupfR! Q‘)d&ﬂ:hﬂ&y Iihwﬂaodp Fefued @ah¥nations can be used to
retrobul bar adm nistration. [0105) As a specific

ddﬁ”@%ﬁHﬁ?gmﬁﬁﬁﬂmﬁﬁhﬁﬂ?9§“ﬁ%Iecules can be applied
r ﬁflr()@ffl'” bay by speathc Gkasile Dt RoRBuied Qh’éteﬁxﬂ' %ed lybdaUSE mixture of

into the sclera to the desired depth ['ecul ar
poly(gtiasienesglyeehmy divecthaerdate or dBE@OMY f | whes cent pbelgmitiator  ([(4-

benzogirl])g%‘zt%@gﬁrg%tﬂg at 0&91{1# H@nﬁ&%&s ogﬁﬂlagﬁ ldgrﬁ?ﬁéﬁgtéor% rﬁaétenal. PEGDM

. usi ngat t e sane ra
is ongqelitablel wateridlhr tipk deafiest bamuschehitbebibpt toviat miyxbgnzed its water

g di .0 neys.ay,

Solublklhé %B!rj g{ﬁebrl&a)glspgégﬂl %%14@530&( %en?raglet{%(x Igg?tﬁr Stduld be water
solubld dilder @ompaasiul %, but Teeadtivatiai auveength, ne: hdivages bffieldney, the free
. resujts can ust ed based on the a.ien need, )
radical B o an A DRI YRS P POADUSHH e ghieyfghe desired
treamﬁﬁd re¥isy THE bRy sdurdelprévigosathetBdd &MNScabl@Retbati @16 treSment and in

determine if further treatnment is necessary. [01

this exqanple Uyels jupsdcat dvginimailaito whpidag be ysphior waiive étué@%]an the cornea
(Woll%hsﬂ% X008 £ pﬁe cIHl@day fightpheowig lpveqe(}hmy 8L BenAREXh&h 8>400nm) and

a photoinitiator
multi-plgion Plb@‘ﬁézt?ﬂ f)epth ReBetFRfcRNawsHell ﬁ@?%?l@n&@é]lt)fe \REESise Hoeedimensional

JocaliAfoR oINS JAL | on material . PEGDM

[0107] This example demonstrates the ability of such a ireatment to increase the
modulus of sclera and therefore 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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is one suitable material for this treatnment because
of its ability to be polynerized, its water
solubility, and its bioconpatibility (Rlley, 2001). A

ngigﬁdgh?ﬁjge phot oi niti ator should be water ﬁgﬂ‘?‘%‘“’?’ﬁ%ﬁ"n

npound 15,. but the activation wavel
activation effici ency the free radical production,
and the toxicity are variables that may be adjusted
to achieve the desired treatment results. The energy

e R TR TR —
porcird diet 36 10s pha imdiRm) REAE anl S@eh fréfhideHuribly, 0T§§dé@'e&§m9 Rere placed
cornea . (Wl | ensak, 20 e clinical

. t
in DUBGes AP crieEs: salise I EvCrbrger ¢oA80amrior fo inital
meas@BElentTBF te- RIS ORodfIR GRS e B€ H‘Ieh%lﬁﬁ@ gIJpélttleQ Bf the sample. G'

|l ess cell toxicity, and nore precise th
was 1eepERd Pyearillaobe ey wet on aoTAtlhmﬂeeﬁtMOO hearaRdr fitted with a

novel-EmatstoS Q}% 13 @ﬁ%@i&a&@&lﬁaﬁs Eﬁﬁ&és' 6@6u91f}i:>12$295a(ﬁ1g1 center to center

treatnent to I ncre of 'sc
distanch en efsqrere dattiem glitkerson ed Kiogeiskd, 2805)dhasredIEB£wall shp, common in

oo SR LD B el Shbh A Php b B R, o

tissuedeshguﬂllbchtemoﬂomh&ﬂﬁf a Z'E?CI @iutioh bath of DPBS. The tests were run at a

I t hyl ene- gl hacryl te (PEGDM with a
COHS‘%% 8%‘%?% SS?Sar(g %f ﬁ? ey °He/feAdEHPd phl min. The
scleraCQREQRIW @t tHeh r@hoREGM thaﬂeo%):tet hnd f18ceh BRI RRs YPFarying percent

af fected o] en concent ration in the tissue.
©25Faot eSO e S eGP TSP DS CIGEIM) 10108 wi of the

exem;ﬁﬁz%sﬁh&&ﬁltfilo@"ﬁﬁ %Enz%?ﬁb%{z@buﬁhéﬁﬁﬁnﬁgﬁwno?l% cﬂe ‘i‘ﬂ& tssue was

romthe%sterlor pol e por Ci ne eyes (<
soakedt sedpjorusir dghawn talam quit op B lngomandaradden @yueﬂse&cumwm, and then

placec\("%P )FUfEEﬁr%g 51}{&1{%)&%@2% %g?% pﬂ?%g&iﬁ% | %EUf { il g}v 1‘?1%' sleghed chamber

for ours
the s:zmg:a‘shertmmﬂ$ inofn d[mrmfa%hﬁmmﬂ&)m 48 arg@n- mgﬁﬁtﬂofﬁhere After

stlc [ es,of the sa
5 mmtrir.lgegs Wil Cfloby Osagllgp,l ;Eaht ?,cler agrexpgrgﬁ o%é%&m-rw irradiation (5.0-~5.5
-mW/ch23 tforu B@ miis %Rg%&efdneso mtper Afteit trediavibd An@ ph&¥oy@merization, the '

s e B L BB Do SRS LR St BN e s e

measudfl @irtHaEfnd Srotddar; as frakemspnmansukor nfi el d, 2005)
t hat reduces wall slip, comon in biol ogi cal

Resulfsyhpl es. The nornmal force during smggl e | oadi ng was
CWI0R  adfeeh dpia a9inhdn FlGet reprasee rewkis Bomi4 fipuatsestions (AVG =

SD). Wath 2289, MH@sM sr&llﬂmﬁ?l P&Héh *P@HHMQBC&R? ﬁﬁhe% Ignylronment

tests were run at a ns an tude stress
than imhg asrrpwiremment é%ﬂléﬂa@%x%(mcm@d/asé 8§’i6‘5c% ua:rqzaee |res;beufveny) whﬂe the

r e ved f

small arst clyti@oer %ﬁ{’j‘% %%C {269%317%'02%5;6 q% ﬁ% es% & ge resuits
from 1()®er2®%wma&1msBE@Wmelq¢(oat hyl ene- gl ycol )

dj hac:r t €4 GDM) of t he exe | ary

ph’g? i ni t1at aléfr [(}(Sgra[?@ﬁ]}%\%'} “Bé’ﬁﬁﬂ CFa SRRy THRAYS Fﬁ"atment with
photodiﬁssfﬁﬁdl@]e mbh@nérs &aeleayvasempalmese g&ﬁﬂnbﬁtb @anﬁrﬁf bdth an oxygen

hour, ken out of solution and ed dry with a
depenqjanﬁwoge e hgtopRrlyerization and a dose dependence of the modulus. Oxygen
dependence 1s 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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pl aced in one of three environnents as follows: I)

agai nst a glass window in a seal ed chanber the size

of the tissue; 2) in an air purged atnosphere; or 3)

j on- purged atnosphere. After 5 mn i
ngmlg}r]%(%gl?ati on, the sclera was exposed to 3%@?&"5%}%’&6072

irradiation (5.0--5.5 nmNcnR) for 30 mn using a

mercury lanp. After irradiation and

phot opol yneri zati on, the scleral sections were

.pl aced in .a BS rinse for 24 hoyrs,at 22C. The final
remaif R R e ThE B e TR MBS Sokegp dsdent modulus
is expa&ed BécahftSleésniubpatt toMRE Wkibitng ReGoHkS added AP ovfeebncd@tadions. This
point in FIG 4 represents results from4 tissue ) _
permiselupingnef thaveschamipsl proparhes,of sdgrpbasd ebFefittie dosage, in specific

embodifHeHR! THIDEE N ihddbWIRGAleH SheOSEHH ardhstthen@hSR B radical scavengers is
environnent than in the air environnent (241105 %

depletedcthe ewstion @rapgets wehindeicdaseit weddarriger| yihis wisthod provides the
. . » 0 0
w8 ISR RIADNSK Bl UG aRINASR AR T,

| ower concentrati on PE ﬁyﬁbons. [0110] dearly,

the storage nodul us of the sclera can be increased by

treatment with photocrosslinkabl e nononers such as

PEGDM THHREARBOY SehERA AT RVATIR AL ANTEGRIEY

dependence of the photopol ynerization and a dose o

dggéhhene“é descuibid ppdirasle’ b fgeEmentd &yemaaie enps possibly utilize
molecBIER SEHEH P@Z@MO It Agidend %Eﬁ%ﬁlégfdc%%g@;{botva EftreRSndlecular wei ght

free radi cal scavenger, and controlling the oxygen
monoweisCiBAY 12tiei s tondiffiseent propemicsraguch ro vhidimess. sgrefigih, flexibility, and

- ' .ating the reaction. In addition,

p&nxggéggﬂé@%péﬁgﬁhtﬁg area may be | ess susceptible to

pBlIyer i AatdionwvandmpRyecd\®© AIOHIdel 038R an sclera perfused with PEGDM

solutioglgrra%léﬁﬁgxg%ég %v?tgglﬁ\é i{gg{rgf?@gtjgg%hﬂn gsg:d \Q\Qﬁclts?ralt fr‘fegn’ty as measured in
the stetggroasdubai@G'on- dependent nodul us s expected because

| ess support to the existing network is added at
Meth?‘g‘\/\er co Icr:E:eSBt rations. This -pernmits tuning_of the

midhdhi c resp Apprfipmeter speraldisshesortinns depsrug B theppsterior pole o
humartl 868 @yesi (A7 RRG.thi) Gising KR SHInTB B Ene pHABh.OTRSS s\eéﬂblgs)were placed in

i solates the tissue and as the nunber of radical
Dulbeggozs hpsahate pufferetbinling €APBYar 24 hewrs ahd or iasdel snitial measurements

of the Yokl 31%(1%?11’8 (ASs thbasWRWréhe dlasBE BRBertidbiSh ‘i’a? h%! was measured by

provides the additional benetit of sealin

oscillatory siheart testp oavee it retryraendt ABA 09 eugkiou fitted evitht aidyvel cleat tool

. EGRITY..
e A S TG 8, ST S A Do
squaraTiatjee aNivhyrsproasd Kloynfigld, RD@% whith edudes svaludip, semilEGDIVbiological
In 2€ditio to variabl e ge cri bed ve,. different .
sampii £% MU S0 00 T oS v T s &b G Mfssue was
equilifta@P it 2 @finutedimie 3P0 filaionamth oSDPBAGUMe tdstsexé®irhi ka constant
.and pern?gblllty, in the treagsd tissue. .
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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[0112] Studies were enployed to determne if human
sclera perfused with PEGDM solutions and irradi ated
with UV Iight would gain increased structural

i oy as neasured in the storage nodul
“ﬂh(}brbioﬁg]dg&y ! ;‘irlscg% 005/016072

[0113] Fresh 8mm di aneter scl eral
sections were cut fromthe posterior pole of human
donor eyes (<72 hrs p.m) using an 8nm trephi ne
punch Ti ssue sections were placed in Dul becco's
sphat fber al i.ne DPBS) for 24 hours.at 5C . .
madlgtm% Q ?ogﬁvﬁ}fgﬂ ol rre%)s s(ﬂ % 3 JPethy gy agZ‘%d‘Eﬁaﬁ’é“On and

photoﬁ)lyrmnmﬁ)ﬂuﬂre soferdl Bectidh@ sieteCplpteaie fat DEBS @fnsé B 4.5 hours at 22°C.
oscillatory shear tests

le. G s neasur.ed b
The fial Bodibug ax EHBREUrARSBBH" HEE REIPEITS §3 OB he jpitig raodulus.
neoEl] Cl e8d sdef@h FIGPAMRE LihedB] hBaLISOEFEscS |v»ﬁﬁ‘1t Acreased PEGDM.
450um si des,. 600um | ong, %Oum center to center

concegratiogn F&om thiz datg»cman%leq%rfweeﬁﬂ degerdearsofmeddus can be determined.
Kok el q{ulgﬁp@er%é&% §t?eﬁ%ﬁ§[§ed tkea% wr&%@ﬂl\d: flutions, and

bi ol ogi cal sanples. The n orce during sa
the resglieliipgjcatasthatothe| [odylps een Ih@adxmgtedtthehztmsémse-dmdent behavior.

Altho g.lujt@ﬁ as‘“l.ﬁlg' {ngff & Hﬂl&% 43 de%n%m%slg ?Algrt I‘xvo%gnfga%engence of the

Were run at a con
modubisy asspe(ci:ﬁcpal))bahdlemn gifl the n‘l‘areﬁqme noyledidarr ﬁdl/gﬁte 6] nfo@bmars in the
tions }: tfﬁit hen

sotu i ipe iR gl nheeus By dinm® Fl prgAtiet of s ow gbigsuc
w d ol ecul 875
pofby(i?hyr‘éni‘:& i‘Em“?' ggﬁfé‘t‘@‘gg?ﬁ;t e (ch/svom with 1%
w w photoinitiator
EXEMPLARYRODYVFRIZATHRN IYT BIARORS AND SWNAEHSIS TTREREOF |

ti ssue was soaked in solution for I hour, taken out
of0136] ut ilmwn@ndmpaud@bbr@inw Nﬁddpoaimﬁﬁmlpepmpmmdtzhemployed the

compé nﬁqg gre?&@#tﬂﬁk g@t}v%eﬁ%th Othlat%r Aﬁﬁgu Sao\gagagb g'photmmnators

| Sssue e ra WwWas
may b3@5hmdUE’K2$ 1IN 200 Eﬁe]slf@ﬁﬁ@s'is rﬁ(ﬂi’)/eh)&%ﬁi&ﬁdr@ P6B¥Rrization initiators:

i ati -' 4 cn?) for 3Q.m n using a nercury

I Ldr]i‘zqi Af t@nr‘i('??g‘atf)w%}?%’ﬁ)e%ﬁ‘g'méﬁgg ®pol yneri zation, the

s(ﬂles]al Senthbansf @mmamm& acqaw 4 Mush woRRaded DSenf @714nRol) of 2,7-
The fi nal _nodul was t hen measured

t 22C.
dibror o gErEHETGR N g o & 8 U9 ST Of Py isPchigauAatssand 200 mg
of 12-bRWhd] whSaciee B0 L &4 15vSD ankiEmE BaRGR: 'f&l&%‘ﬂ#ﬁdlﬂg 1.5 gm (26.8

i ncreases with i ncreased PEGDM concentratio
mumol} ¢f KOHat Bhe rastiah muxirearasséighundse ﬁemav@mlglfc Fbeltaction mixture

dfi8d BE a8&hE500 N of eth hderd EH’:R(EQ

Ve st engtﬁtgn%dmk)y tr eezflliij}ri)lre‘r%etlé t\E;VI Eé%l\ﬂ%to ut'l onﬁlt10n ﬁﬁer shaking

well, thhergapsulayss wasciepziated phhwashied apaid withsthe hnneb eTexpeatiedayer was
. e d - depe n havi or th h further

dried éfea E??X‘ﬁ‘é*y&?}g“% | I"{E’gg%&r? BENSY SHsPche cu"fl ajoa éﬁé‘ hexane, the

crude gedectde vorllafmdue of GHITI ms ldaded melCiht icoluarbesh dempd Smh 0-70 %

o e AP SR THSEAY P00k L FRISELS g 1. e
fractiopf WeteGblcd a0 ebridetsated tolghe 4.5 £a4e:h bSht ComPatilyBLE 3

[0119] Synthesis of Compound 3: To a flask were added 2.0 gm (11.8 mmol) of 4-
bromophencl, 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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EXEMPLARY POLYMERI ZATI ON | NI TI ATORS AND SYNTHESI S
THEREOF [0116] In enbodi nents wherein a
phot opol yneri zabl e compound is enpl oyed, the

is preferentially provided with a
WBQE@@?‘%? Tiator. Al t hough a variety of phot0|Pr?|T{qS§?03’r0§6°72
may be utilized, FIG 6 illustrates the synthesis of
three exenplary polynerization initiators: [0117] (1)
Two- phot on Pol yneri zation Initiator [0118] Synthesis

s RO PIL L ) SoLF B Gorck e TG TSR AfSEr ipkiregrall the organic
Iayer(\ﬂa% s%pdiﬁf@d andO¥ashBl b bivth 1B HiRRO h@%%@ﬁﬁcﬁa@é}%%%e@gver sodium

crown-6 was added 80 nL of
sulfa\ﬁ,@p@ ponopma}t%,e%h@ygeéa]&()@) was lcg'qdﬁd ngg; hegrangnilyd §ruddf product in small

amod§5E cmelzre%ﬁrda@éa Mt rc%mfséaﬁwag bﬁzfe@dwi‘ﬂ;ﬂ deo é{)@ﬁﬁcwhem the

overnlgt e reaction mxture was d
fractigufiliveny 1860 byfT1ek K. Ce eBataeantt n0®smtzm by hﬁf light and CAM

stam%) rah@ r%he\?\gésswgi %ttl@fst \%re %\iﬁég he% c ncenil‘ﬁatﬁ{' ?ch V%?LIgI qg 5 %) of-the

comp’ébmdmr gani c Iayer vvas dr| ed over sodi um sul fate and

cent Si | d with
PIBERR" " Syattiesi o5l el TR 2ot R BpR b r epe. gm (43
mmol)as¥ tagstrdd ad.6he guj umamy\r@s 261tk evs Wd 0. @82791111{61?_ of Pd2(dba)3
%/ hexane he fractions were identified i/
[THSQ%E‘;%Q@ wleneaggigneydipallagiung) (0, ang 185 qmgi (@d7 mmelt i ndPPF [1,1-
Bls(d%éﬁylﬂgﬁblﬁﬁoﬁé}ﬂycﬁﬁé] "éﬁ@ﬁ(ﬁ Al e 1d1fer8l Mhe éeaén&h ril%rz wéé stirred under

he conpound 19] Synthesis of Conpound
arg@nafor IZQSYRmvaelﬂeNﬁdtf‘e@dZOdl@nC( 00, @grfﬁélljlmef) of -sodium tert butoxide was

Imméafa?é?PQ O'The%eth%g‘x{i%gué?u@?é%eg%d th%!u% H’d °C, for 39 min.  After

odohexanoat e an cr own-
coolmE) ﬂnﬂ_m@ﬂm@m rmgedsoutiof (oHie Pleterdr tubé oltd am@ahlbyf ettigli avgiate, and the

. .3 The reacti wa .
souibp {9l i TR R RS i o7 0 BB Bl SoRFEE s s
(100 pad wes loﬂﬂf&ﬂwiﬂyhe@ﬁe N2 &ﬁ%}brﬂbdﬁiﬁ WSHBGJTM@%CH;@Q%BS loaded and

e o 39 390 R ot Y SRR, B0l et enied by T

(EtOAQY elexaas= 9ePardaedzansy washgd, againg detitdd fRoRd WeR. pooled and
was. dri ed over sodium sulfate an

Th I
Conceé‘g%eg;igginéi @a gaéglsltye)aﬂfé%q C"M’GB“‘bﬁ) was | oaded with

heye (Heli e QRuad 5! NS Bdd 1 AR B ofckP
vvgs Igade and t he gg%unn was eluted wiih O %g:i]d%dosggm

(1.28 appal) 29theompeand 25d.0 £r @eili Brobwel eomphend i4 |8@dmﬁy(0'ﬂ§03 mmol) of

POl 00 mE Aol o ST DA P e Bad e was

stirredynuder ergeenfor 20 eun tapd giag deged tg 1 (7ES, B7¢mo (7.0 Irrenol) of sodium tert-

butox rﬁo_ r\r%hsllmntg {aﬁ 1(\%(\2 1r1 e§§3}&2’§t§dfs%& C%’vgl’%%%%@ yérag@a atfi(l)o °C for 2 h.

After eostpngy tie rﬁlxtuﬁ)e &8s gordd Butnafohe Sidénkambé nbe 200/ MG ethyl acetate, and
0. 082 mmupJ ), of Pd. ﬁhg‘ $%}

the s “F‘r"lné’(aﬁl"f?é r'Fehiehts ﬂ%)dgpfbg}’qr é%qlk‘}ﬁwst”é*}tf anghepneeninged. Silica

gel (100 gh¥ wiBMaliedivitRIEE(,] the' crude product in small amount of CH;Cl, was loaded
Bi s(di phenyl phosphi ngg ferracen

and o3 GHENSoTHEH SABA RSO LI ane e 130 § Tyl acetate/CH,C
the fractions were identified by TLC (EtOAc : CH,Cl, = 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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argon for 20 mn and was heated to 110 C, 600 ng (6.2
mmol ) of sodiumtert-butoxide was | mmedi ately added.
The reaction m xture was seal ed and heated at 110 C

ng%t[msgi?usﬁg. After cooling, the nmixture was %%&52&3{016972

Shl enk tube into 200 nL of ethyl
and the solution was washed twice with the brine,
dried over sodium sulfate and concentrated. Silica
gel (100 gm was | oaded vvith hexane, the crude

r t ip small unt CH2Cl 2 was | oaded and the
po@ﬂﬁi waSYrEhests %‘a@?t’)lflﬁmﬁ‘ 19 FPet-#Y) Bralddamarolexaprampound 5 was
adde& B@o[ﬁﬁ&@ bf DRIV A ﬂﬁd)rtﬂi\c%gc B AeGnL Qﬁt@o@b cogﬁﬁﬁﬂge{} 1 mL of

9), visualized by ight, and the désire
mlsop?oaafksai@m Vot eeasbel EuxEpdwat SiEeshindsr ddgem fggi ¥ and2thg resulting

m1xtl§rz a9 d?@tte@gy ta&ﬁn £ Q@Hﬁu Shﬂ% f{(oﬂ}%]saiv@ﬁ;%ﬁ %%g\g% dmg éhe residue was

Conpound 5:" To a 50 ube were a
- co-evapora@d iiree Jimg$ u{;ﬂ;ﬁpb@nﬁj Phe drue grodt&bmpooitd 5,0fill be used without

80 ng (0.087 mol) of Pd2(dba)3 and 100
mﬂhér%%qﬁgg%% ?rm)l) of DPPF and 20 nL of toluene. The

r datz3}on Fﬂi@(t? wirh&tm&s an etdmpiag syiickeis r@ngofetlﬁ)ﬂén&g@ydaii ahgomers

agg ﬂ?gu? 10 G gt 2[{0;?%%%@4 %Op g’%@?’gf ylene glycol}

meth{ili exficid K@pﬁﬁﬁmeabﬁﬂaﬁlﬂe@ saufdofatry THO, GhflOthe %ol’ﬂtwn was cooled into
After ¢ the m xture_ was poured out of the

| i
an icemiaiss ba oBéf‘.%ﬁ 6! 20 rmel) of Nebinyimigerak oif @vas addpd maséon by portion.
The 182%tigh nARtWBH a\B oMy Wi-GE1 W xb&nttagpéeirhl@%tﬂﬁ b%%%}éesft rring. The

sodi um sul fate and_concentr at ed l1ca gel
resultjpes mvug s epepledinty she same icp-tater hribdddt em l(zhﬁﬁhllfl(ﬂ) of toluene

sulfomﬂ[&m@f SSRGS PR e ln‘ﬁ?ﬁféj Q_&sgf}gregntbg’ %Pél(ﬂ'tj 5 Bg\@(?lvgnt(y/as remmoved

luted with 2 x 250 nL of
and tbft tepidua vas diletfeCHY@Eding 1SAenk védichlorenatieme andl@ 00 infli efibrine, after

shakiP%/ év%bghéﬁg%%ﬁcelay%g é ar, fr%da Cgc? )glﬁghed opgln!boé?e) ?181& %#gthe brine, dried
over gw@inee stifEet el tancgitvged). Jilige £AK100 86h) ohs tdagedcONP UL, the crude
5, .30 2005/ 1 7-PCT/ U 2 05/ 016072 0122]
produd, i el R BT ST e g BB e g with 15 %
CH;GHYAPRONhS feesord detee idnsfddiyi TIC ofHLASH e, TFA 92), v1suahzed by
ic acid)/20 nL of CH2A 2 cont ai ni ng 1

trif uoroa
Iodin a“é}ft e dpsire oftmaalgﬂ Weam@ledmé BERrEh IBIYE b gv(é%S %) of the
Compgﬁﬂdr*yed under Argon for 2 h and the resulting
m xture was diluted by addi ng 40 nL of toluene. The

sdPZSht  waethesipel bamapendfiela 28 |gtm(é Sa@smol) of compound 7 was added
30 mE OF DYAP A SeﬁJ]Ltc!TrJ%ge alng%% %4% t(fﬁ3tn8ﬁ1 %ﬁﬁtmg suspension

pro uct conpoun use
was hoated ff ald wrder A{@]}Z@']Bm% Afteq deingsil mﬁ!scésena nheepeexﬂpé &by dissolved

in 15@1% cﬂ‘:di({.h%or 1?1%%%116 and glla f?g thg .béﬁf? :%r%aflli:g n%ﬁ%s)seéﬁratgé ]drled over
sodiumcﬂu;f(atgtahg( bment@tgc? cﬂdzlnca g‘l?ilf:mﬁl:ﬁltm to;(htdy\piltica}h@n 86 Ehhde product
. S adde 0 Ile t SOl Ut |1 on JNAS
i s B 2l et B b VB (. 0 o OB/CELC
the fr@cftlohBHefd'thﬂtff&ﬂ&Jy Tic (CHSOBAAEHCPo# §i 99), h)z’udﬁ@éd b)olbdme and the
gﬁ’ﬁreactlon m re was graduall}li warmed to roo
desired %?rét"tﬁf%pwl?cﬁffrﬁ OPNEITARS & &Y £ 1 iekge4 Tl the compound &
[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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resulting m xture was recooled into the sane
ice-water bath, 4.1 gm (21.5 mmol) of toluene
sul fonyl chloride was added and the m xture was

t verni ght. The sol vent was renoved
wo'2 ﬁ g Y
?’egéli ugSg?\NaS di l uted by addi ng 150 nL of P %stzoa%mmmz

di chl oronet hane and 100 nL of brine, after shaking
wel |, the organic |ayer was separated and washed one
nore tinme vvith the brine, dried over sodium sulfate

. nd. Cong | - ( was .| oaded with

oo A SERSF A AP SRS e

and bmﬂSe)itﬁaxéé avithntl ﬂri]llﬁ,eaffcdal"/tl Bl i\&Sd QMUﬁCgld ”{He}fd’c‘umglr%d @ue((:)us solution is
ractions_were identifie

extra et 1o IR O LE U SGe31e. PGS JHFowyso e adiied to 14 by

addmfghSNd%&iO’I-Bdscfhitﬁiﬁt:) omgef vxt@ﬁguﬁgggiﬁggu%&in&p%%%@&% tQice with

(82
dlChl(g?IﬁFtﬁé%q Q 6f15@dﬁ%buﬁae gomiged extrigiswes, dGdrmyet podifm sulfate and
conceﬁﬁﬁf@@fbnf:j? £m¥as. O@@)Ctﬁ‘{i}s p'%? EQTR@; % and 18 nL of water

and 0 gm (123 nnol resul ting
m%lﬁéhsu ovynthgsis of éampdunst 168 TC 166 deg (0¥&Fommol)erfriogipbund 6 was

NS e —

iodideQ ganl of Wﬁﬁdmme@mdﬂé thL off dighdbromethanes At Wehction mixture was

s OS850 B r el 0Ty M 50 . o

dichicasraethinep the CHiRGb2 mmel vodeshanshct RethaQl NTRROM SolflidH, Bfke with 4
with 1-5. % CH3CH 12,. thefractlons wer e

% c1tr|1cueé:l1ﬂ §o‘11]1tg)(1} 3139 ORGEW. dep@eyez sod zg;n sgl@ate and concentrated. Silica
gel (Sﬂlg&i'}a{fdszlsmeb)hu{m@}l{@z, tHé“éi’uB@Srodﬁ’&% Erﬁgl E:B@zﬁﬁ @@*Hf@ﬁrﬁs loaded

and concentrated to

and R 98 P TE 10 f FEaPR G2 avstions v idensifihby TLC
(CHg(ﬁﬁ .Q’?H)@T?L)S of) Grg%g@éé g& ?ﬁ a@éigfgg'l U%’Oaﬂatthgfies-{#g fractions were

vat er ?’47 7
POOleQ M%véﬁ?ﬂtrﬁﬁdéﬁxmvn 820 fﬂlgeg‘*rﬁeébﬂ tbmcomncmndm@ was stirred

Ar ng solvent, the
A T
POT22)S2 0 @B LohH WAR clemdt SA@I&HRho@fn Fbl%mﬁﬁ&mhﬁﬁidﬁ
S i on d Q of eth et at .Organi c | ayer
wgggéfepa c?l gﬁ%ffﬁcﬁ" e??%/fn& SYRFIER}S 1VIRL obf @ 45iggle photon
polyxmhizfti'oﬁuaﬁhtdr soI ution. The conbi ned aqueous sol ution
X with 20 ni of ethyl acetate. pH of
3 e S O Compaid e (st Bk wie adiiy 4.6 g (30 o) of 4
bromoNaSXdi&hitbh&@d1, Wl @ddedsHdl thi. BY dRASHE i el’&lie! é&ﬂltlg@%vr?ﬁ cooled into an

extracted twice with dichloronet hane

ice-watg{athy Rii0riae (B33 pualsof st myminsthl gl aras @é@nmw wsapcaton The
reactichixtn@ r\?fsnér?()lzg wimid fo 988k %%n%) e%(ﬁ 1?% ﬁ%)h?li §rring. The

conpound 9 Synthesis o oun
resultingmixquggasraeioled dito dlongaogrick- ﬁ'atmisdth &dded (252mmrgpl Y F.coMmpound 7

I f Q.78
and 1.%(?%?6@&_9%@?’%9%%%}3? %]IIICP thggmgtare awéas Ighl %L%vemlglﬁtﬂder Argon. The
solven{ was einyied pnd i resithie 2&is diluted belkddiho! IMAL baGRhiofdMethane and 100

oo BB PG BBl B S S5E A it

the brine, dned over sodium sulfate and concentrated. Silica gel (100 gm) was loaded with
CH2Cla, the crude product in small amount of CH,Cl; was loaded and the column was eluted

with 1-5 % CH;OH/CH;Cly, the fractions were identified by TLC (CH;0H : CH,Cl, = 8: 92),
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di chl oronet hane, the reaction m xture was washed once
with 1.0 N NaOH solution, once with 4 %citric acid
solution and once with the brine, dried over sodium

nd concentrated. Silica gel (50 g «

Wﬁ%‘%ﬁ%&\?\?th CH2d 2, the crude product in s Tﬁ%ﬁ%}f’{m“n

of CH2d 2 was Ioaded and the colum was eluted with
1-8 % CH3OH/ CH2C12, the fractions were identified by
TLC (CH3COH : CH2A 2 = 5: 95), visualized by.long

visual\%%é %%g%‘%%%tW%fh& ets%edgﬁril/c 1%155{2%%&%;0%]23 gu gonggnrt?aﬁeél to gwed'? 1 g(93.1
%) oftgeaipotndlDl. [0128] (2) Single photon Polymerizati on
I E‘i tiators tl[h 129 Wavel engt h Si ngl e- Phot o

L
192k i SXPPEHS ?%??W@ﬁl@?‘q?oifeéﬁ B 6f cgnpqunddd rvms@édealrﬂo mL of

dry THKE rwh@er the S0 SoRitibA Wak c&leBinfd @gﬂﬁc@%&&ﬁ bath (-78 °C), 3.5 mL
nmerization initiator. [0131] Synthesis of

pol
(9.8 nmpoh) 6fiAG M1nBukq in hexangiwageaddechglonsly. Zhe regaiigromixws|was gradually
I
vl O OB PN ) B0 8 0 v
bubbledtwtaisesolugian ior 1 8. ghhe(ratign mmul):* vm‘s siared DVBnmghte réefter adding
20 mI%%)fl 1t %\gii@mlgsgﬁ%og%[ ﬁ?&db%e X m]iengars 8%%6 trate (rﬁéet rg;zgue was dissolved
in 20vinIhioki dﬂ:htnrmhetlhmest the |o|ngmlcﬂa§eer W&SWbsﬂ‘ledl gwitexditli @ Yasitric acid

solutl%@lo o Il (gqj m&g n'gblffﬁ%e | C\gas gltlgﬂt(ﬁb\meg %m&% ﬁuct m small

mouﬁdﬁeoﬂwg vid Godtied t andethwasiubdf ik elltedWeitin il g, @lﬂ@ﬂ/CHgClz, the
The gﬁgl vent was rempved and the residue wa

fractidgs e A e g S AROH f CHican o iAot HavZahay Togne, and the
desirelfrabforB WeREpootddt B coRRkiISd Welile 0.5 Peas0y 95‘ Bf Qle c@ﬁiﬁénnd 12.

was separated and washed one nore ftinme wt

bH133] d (iethog ¥ pvedagthvinglePheter Palimcdsiion rﬁw @tp@ d.
o gdlg&]a g¢xc (4 qguﬂq%s V@Sexleﬁ)iﬁﬂﬁd tﬁécléllﬁ éggl%Cafgskﬁog;\gaévglength single

e product In anount o
-photoan@lymhrezatlgnunmtms eluted with 1-5 % CH3OH CH2d 2,

LIt a5G 5 SRS E o 039 o O T b s 35 RIS of 4

(bromuinsthgl)benecbleyorcodtre addantd mh@fwhmrﬁem,f%aﬁLlamﬁmv\mcez 2 mL of

. ol ed d concentrated to qive 7.1 93.1
rimer Byl 3B AT s 55 it € sTp Sesdyas sty et Therepsidue was
dlssolQecﬁmgﬂ?'ol . Fongeel addsnas. eodes vil adledof ThedmikndEfvas cooled at -
Wil e the resultlng solutlon mas cooled into a dry

20°C fog &Iy dst White pasiRItAe Fymeyl ang el Afigr dryiRgotver afhl@ goppm, 0.55
gm (90 BULY oriti REXRNSFoHRE, c%ﬁ’ﬁ@%dsllso%é’obtiﬂ&i reaction
mxture was gradually warmed to room tenperature and
re-cool ed into the sanegpgawpicezacet one bath, and CO2
gas was bubbled into this solution for 30 m n. The

reaction m xture S _Sti d ht After adding
20 mL of 1.0 N m%ﬁﬁ%ﬁﬂ%s‘@ # the rrixture
\#ﬁﬁ onc tratﬁﬂ t edres d%tﬁ was lSSOl ved in
30 s b e e agﬁﬁe@ }na%w%gatwagmpmgresswe
high rhéh€ ré@eivbs fetP4bGIbkf irfectibh @f a compound of the present invention, such as

J

m...

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 prevenied or
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solution (2 x 100 nL). Silica gel (70 gm was | oaded
with CH2C 2, the crude product in small anount of
CH2Cl 2 was | oaded and the colum was eluted with 1-8

% Cl2, the fractions were identifi

W((?C%g%gﬁg:gggzma 2 =8: 92), visualized by Iodllﬁc(e}ml?éﬁo }0%072

the desired fractions were pool ed and concentrated

to give 0.9 g (44.5 %9 of the conpound 12. [01331

(ii) Short Wavel ength Singl e- Phot on Polynerization

retardeﬁ nf’i%%s jogt s g%ﬁ%gr%d Esluglh% gt a&%\g zt Irgﬁ]td?e s gf%%r@‘ﬁwsf coihile the eye is
folloxp@i &ﬁﬁhhlmiak'gﬂmmﬂusﬁnﬁf&rexaxfxﬂ&,&ﬂ}nasydﬂei‘bﬁ& SitePferometry.

5. To 0.5 gm (1.88 mml) of 4-
COPER oty s e AE Gloft Bigersdl mamfign,ofhere s a method of

1denti‘ﬂ7*lh§ h@fsQleb bd @eﬁ'fbd Bhsc8bhehe RAshsR- l?ghMeaﬁ’érmg from targeted tissue such
trimethylam ne. The reactlon m xture was stirred fo

as sclgray Ogtifal, evherapes w@u Offe with sisihle ondyraredi light ua/wd to detect
f

s oAb aR0f R A TRl Bl WA AR ot 0 e

only ﬁEeS@rugﬁuteatnethﬁ Gyebut alsal the nplefitydot the tsmtcttdp:ybm doppler QLT and the

AW D B0, BBt s v

used W@I—mﬁhﬂ'tl‘@:nawaﬁlfﬁhq 9:186]wﬂhna1&rqdqmpmi&sab b duided tireatment.
T O TN T

sdﬁnconpound of the present invention, such as nononers
of pol y(ethyl ene-glycol) dinethacrylate, and t hen
after about 15-120 m nutes undergoes 2 photon
irradi ation of sclera in the posterior pole region.
Fol | owi ng pol yneri zation of the PEGDM the sclera
nodul us is increased and nyopic progression is
prevented or 33 WD 2005/110397 PCT/ US2005/ 016072
retarded. Treatnment is repeated, such as at about
2-12 nonths | ater, for exanple, while the eye is
foll owed for axial enlargenent using, for exanple,
partial coherence interferonetry. [0137] In another
enbodi ment of the present invention, there is a
met hod of identifying a tissue to be treated based
on the intrinsic light scattering fromtargeted
ti ssue such as sclera. Optical coherence tonography
(OCT) with visible or infrared light is used to
detect alterations in the physical or chem ca
nature of sclera in the eye. OCT can be used to see
not only the structure in the eye but also the
nobility of the structures by Doppler OCT and the
chem cal nature, in sonme enbodinents. In this
enbodi nent, the OCT and/or its variants are wused to
determ ne the nature of the sclera with.altered
properties to permt guided treatnent. Treatnent
coul d be the photo-uncagi ng or photo-activation of
adm ni stered agents in or near the
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sclera. 34 WD 2005/110397 PCT/ US2005/ 016072
REFERENCES [ 0138] All patents and publications
mentioned in the specification are indicative of the

wb%i%lfﬁosgi} those skilled in the art to which ﬁé}%sszoogflgéﬁen

Invention pertains. Al patents and publicatioh

herein incorporated by reference to the sane extent

as if each individual publication was specifically

and individually indicated to be incorporated by

reference herein. PATENTS U.S. Patent No. 5,220, 007

U S. Patent No. 5,284, REFERESCHRatent No. 5, 354,670

U S. Patent No. 5,366,878 U.S. Patent No. 5, 389, 514;
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are h&@8, igd@‘pomlte& byPafedice I‘lslﬁ)i:heﬁsai:r%S6 2?215&5 61% 3 &clél?ﬂdieﬁhal Nﬁlﬁgcation was

. 4 14. .U S . Patent . 6,225, U. S. Patent .
SP@“@%%X gfl% 2’#““‘5@? inlaligto Eg%mefp%ﬁ gefeygnes bepgifient No.

6,472,541 WD 00/ 31588 P#}MI ONS Downs, J. C., et

a]., Viscoelastic Charac i % on of Peripapillary

us SERIRAIBALE Fropelties by, Quadrant I Rebbi
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WD 2005/ 110397 PCT/ US2005/ 016072 Goss, D. A, et
al ., OPTOVETRI C CLI NI CAL PRACTI CE GUI DELI NE CARE OF
THE PATI ENT WTH MYOPI A Ref erence Gui de for
zbd%hfds@’{}\?’ American Optonetric Associ ation rctAe0s016072
I gls, , et al., Conparison of inmmersion
ul trasound bionetry and partial coherence
interferonetry for intraocular |ens calculation-
according to Haigis, Gaefe's Arch din Exp

Gose, B Aol brd R P LI AL B e Prom et S S8 K¥ or e

PATIENICOSEHIME QIPY4 Resrare Ghgle fShekaicibis, AhfeEss Oftometric Association
1997Carti | age: A Mol ecul ar Mbdel and Experinents,
Macr onol ecul es 2001, 34: 8330-8339. Knapp, D. M, et

Hai gla,l w Ritg alopgyariodn sfageiREside Lutrﬁ,euﬁd/iﬁembtrﬁ ald pgen cSfkerkd
fi ned conpr esil on, J.. Rheol.

41(5),
mterfgré)mc Qn ippqcyles niggqtﬂaqg@gpq:cgﬁng ) Igiggls @xafe] eArch\Clin Exp

Ophﬂmﬂnglﬂfogtm sil.efp i n devel opnent and pat hol ogi cal
onpl i cations of opia, Progress in Retinal and Eye

Jin, I‘ﬁe@éﬁiﬁ@ﬁkﬁ ZGGO%&‘GC? of ISQFPS@QB Intepetions batwesty Glyeesaglinoglycans on the
She aﬂ'@ﬂlﬂﬁséﬁ{ (%{i‘l%%_r N Hﬁ?egﬁllml Xd%ag(g g&i n%enégf/laarogmlecules %001 34:

Cryot her apy, ansscl era aser
8330-BAs%hni ng, | nvestigative Qpht haI mol ogy & Vi sual

Knap C]b eﬁc Gt %IA%eﬁgb%%g)ff a%cygtltu%ff‘d t% %o%h%%lsggg: %ijg'cggé?esd%iolrn%}!éssion, J.

on o
Rheohﬁi(éa,tSs:ptenﬁ:sd@emh@ I9¢ered cartilage constr uct

McBli\leglta gaﬁa%éen?l ﬁmgpé%zrggaslﬁ]@wn VE?? A alnsgglg)lat oglq%q:og?phcatmns of

myoph, Prdyedsw@R etiival fad E}F&fmée@@y 20@3 bhesosyen Sclera 1.
Anel. astic Behaw or,. AmJ t hal mol . 1961 Cct
Olsens 3. Wagit 2k, Hpp %q%%lkl’erwabﬂﬁsgéfﬁﬁs ofAge, Sayqtiarapyy Transscleral

DioddLRef, hay Sﬁl/gH:]aI Tﬁﬁinﬁé Ghvelni gAY @?gthﬁl'hﬁﬁ(ﬁég & K/'lﬁlg % %ICE %g 1995,

treat ment of keratoconus.
Vol 3¢3¥o. %282%6P903. 36 We clai m 1 Use of a crossl i nki ng

RileyC®TPO ! i
1ev SRR RO AR oo 006 0Pl S0 e
consuunbkrharadtmsucs; dournd offdvrodratst Serenco MaenmbdinMdediecine. F00L; 12:983-
990 the treatnment of nyopia in the individual, wherein

"said crosslinking conpound nay be specifically

St. Heﬂeﬂ, Rv,ad etkvdry W.IK. ?ﬂhﬁﬂdgymft}& }ﬁﬁﬂﬁiﬂtﬁerﬁill ozslsdla}snklseimloa Am]J

Si.r r n the tissue. 2. The use of claiml,
Ophﬂ%ﬁg f%l (ﬁ‘g %—F%sﬁ nki ng compound yields a single
WolldE4sS 6., I9pleémMaE, NSYiRE gl %Mlﬁﬂlrﬂdltrh\ﬁolatcﬁxhﬂtﬁfc@(ﬂemsshnkmg for the
treatment of keratoconus. Am. J. Ophthalmol. 2003; 135: 620-627.
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3. The use of claim11, wherein the crosslinking
conpound yields two or nore crosslinking nolecules

when it is activated. 4. The use of claim1, wherein

the crosslinking conpound conprises a plurality of
repeat units that becone individual crosslinking

nmol ecul es upon activation. 5. The use of claim1,

We clagpfrer ei n the crosslinking conpound is capabl e of

orning a bond with a nolecule of the sclera. 6. The
se o erein the nol ecul e of %he scl

Cpr o a croﬁ% %(W&pqu&g coglp@g%rﬁla %tpgctiv ta{)fef‘: caging agent,

suitableqbysaﬁ%mmmmteie@& the sPleRl 6Tosl iMEHBuald In e GURRERALE 8 medicament
t her eo 7. The use of claimi1, wheérein t he

for the dreatnarit tdfvayerin ipobprindiwidusi, n@heéelp hraico arossibykango eeropound may be
sty KR a3 B o SRS L ROEEL B e
1, wh@heiumet b cmmat dacivhy@tin Qhe camtmﬁﬁg BBthpdunBNfeR} a single
absor bance. (10, The use of claim1l, wherein the
crosslinkimgimpejeaiie whep Biippftivaedan o- ni t robenzyl group, desyl
roup Y, u y [
g’ounaﬂl‘g;ﬁsg g)r?oé&aﬁ{ g Uﬁvhhg é’lﬁre}'ﬁ Q:r& Hlﬂaag) com%ogrgcg jelds yfwo or more
crosslinging umlemhemmmlnmadnvgedxup, sel enoxant henyl ar oup,
nthr oup, stllbeny group. 11. The use
cl f\gm 1 Wb Gy mlgag SAmpeUIdieompTiSeed plurality of

repeat u!ﬁi‘cs Eﬂaﬁgé&ﬁie‘ iRdivIERE! B8sslinkée riHBc c}géseuﬁil Sﬁﬁitﬂhl’

wherein the desired region”is i1dentif
8l t r a¥beinsk of clagk rig wheein theagoss@nkm'ﬁompppmcbrs capable of forming a

etic resonance imaging (MRl). 37 13.
tmnd“ﬂﬁ@%%#gﬁl Jga%ﬂg§nerlzable conmpound havi ng at Ieast
ene Mph&tyse SHF todhihe 5f Okherbial YR MAAGLIODF fdi E@l@t‘ae Qr protein, a
in

bei ng adm ni stered to the sclera of an individual
polysacelipgidaamedrbehtydrate. adlyep snm@mgiapmta firoteoglyear, peatomhinatién thereof.

opi &, j he. i leldu 1 oge

Phot ottt thske 8t iy d dPhereibofie Bitiodieh B ogmpisgs, ingle. photon
absorbagédypound i s capable of form ng a covalent bond with

anot her nol ecul e of the conpound, with a nolecul e of

$he sEhertse of Gipmh botwhereln thehphefoectiyhtion sgompties two photon
ﬂmoﬁmﬂ@§r6In the noi ety of the photopol ymerizabl e conpound

further defined as conprising an acryl ate,

ﬁ_l acrYhatwe bf i dainy| Bt esherdirt hther phicadaetivation comprises multi-photon

di net hacrylate, trinethacrylate, or vinyl group. 15.
absorbaitfa se of claim 13, wherein the photopol ynerizabl e

g@;”{;g’gﬁguﬁéof HEI8! WiElei 8] caBfhigthoBN U BHLS fn o-nitrobenzyl group,
desyl group, phenacyl group, frans-o-cinmamoyl group, coumarinyl group, quinoline-2-only

group, xanthenyl group, thioxanthenyl group, selenoxanthenyl group, anthracenyl group, or
stilbenyl group. ,
11.  The use of claim 1, wherein the desired region is identified by diagnostic imaging.
12. The use of claim 1, wherein the desired region is identified by ultrasound

imaging, OCT imaging, OCT Doppler imaging, or magnetic resonance imaging (MRI).
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16. The use of claim 15, wherein the hydrophilic

pol ymer conprises polyethyleneglycol (PEG, a
protein, or a polysaccharide. 17. The use of claim
16, wherein the pol ysaccharide conprises

pol y(hyal uronic acid), dermatansulfate,
chondroitinsul fate or keratansulfate. 18. The use of

3Gt 12 of PR RE BN M BRIAACT 8 0 PGy suitable fo

polymeirigatiot, tein&rbledﬁ;fr beigd aﬂﬁmﬁl%ﬁred&o eh@sdldrl 0O bn &dlividual, in the manufacture
ngi nee el astin. 20. The use of claim 19, wherein

of am Rigion Eertesgirests of myopi In the méffvuh)@i,.t@@,e@mnﬂpmh@gouuuator
bl e

L T

anothertmeleadg Dﬁ’ehercerhpehms twith d mofeuniehﬁlthmidrmeﬂ vath By n 9

ne or_ nmore no aci conpr|S|ng one
o dHeRE ol Tab ShawBera BF iyt don let@ Bperizable compound is
further RIGHNERAS dathpod Bﬁ’f £ Ok ! la?gﬂl;gﬁ,
= use of clal h 1%g, \Aﬁggg?n tﬁéel&leazépotggcr td P% gte J{Pr?ethacrylate
trimethagrylats euvmml giouegi on of the sclera i dent i f| ed by

e o B o e o eyt hofogt 2Pl PiBROGH] gt defined

as a hy&® ﬁ[lapb@ﬁ{&l fied by ultrasound imaging, OCT imaging,
pl'er imaging, or magnetic resonance inmagi ng

tfR ) 88 wa. ofiseclaim algy O’B’btrlenkl thy clydpephilic c aglyther comprises

ct| ahl ent, suitable for
polyethglehﬁ%@ 0321 taéJ %’[ﬂ’% ?Réﬁ"g ‘%of an individual, in
the ﬁEhHﬁ;Qé:bﬂkﬂﬁn:D% avhepael mmpéac&%d& Bsmbﬁ%tpﬁsmﬁya%omc acid),
ia in the individual, wherein said

dﬂﬂmﬂ%ﬁBﬁ Fachoydrotinsulfaia gr kerataganiaty. s photoactlvated and
| f ot
T e .

a9photfhacts vhrtlain ¢8.calyiraiy thgehitin isSiikthabdeinka as RBiiVO:lastin or an

ad ]nlstered to the ocular tissue of an individual,
engme?\ﬂ"d;‘? &1 upon sel ective photoactivation of the caging ,

agent ThQsCbPSRIn 11 3

80t ThOGsLbPSRlA 151 Rlafe %@:ﬁ@%n%él%a%ddsﬁﬁ% lrthel 88fked as having
one or pprstrapuhlamnd acit Isebstmupmm iwulitdbdey fon poBnerieasdn. 0 n e end

L ng THEPoF i 40 SRRk b Pginecied Slistn of Farifer defined os having
one orl MBfe nBhlabturd] OfBIRChciWe tdnprivhgtl Shdiok i IﬁBl%r ch @ﬁmnbﬂ)ups that are

upon exposure to |light the conpound polynerizes
appropriate for polymerization, for photoinitiation, or both.

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

23.  The use 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).
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itself, wth a nolecule of the ocular tissue, or

both, in the manufacture of a nedicanent for the
treatment of nyopia in the individual, wherein the
crosslinki ng conmpound and phot opol yneri zabl e conpound

are.to he adm nistered sinultaneogusly or . )
seﬁfﬁnt‘ﬁ%ﬂ q@a crasslinkipg e%@p%lfndcsvagiew@@l,yam@io@wﬂmée caging agent,
ocul ar tissue conprises at |east part of a cornea,

selitablg, for peing ddniinistered toathe solersr ofmas mdbvikyalpm the tridnofucture of a
channel . 27. The use of claim 25, wherein the

croedshmenti Mor agent tréfmbmtr tdfermoedib ned 8% individual, wherein said
crosslinking itself to a conpound in the ocul ar

t pRsiRtivadble caging agent is photoactivated and crosslinked with at least one

molecule of the sclera.

25. Use of a crosslinking compound comprising a photoactivatable caging agent,
suitable for being administered to the ocular tissue of an individual, wherein upon
selective photoactivation of the caging agent the crosslinking compound crosslinks at
least one molecule of the ocular tissue; and

a photopolymerizable compound having at least one end group
suitable for polymerization, suitable for being administered to the ocular
tissue of the individual, together with

a photoinifiator,

wherein upon exposure to light the compound polymerizes with
itself, with a molecule of the ocular tissue, or both, in the manufacture of a
medicament for the treatment of myopia in the individual, wherein the
crosslinking compound and photopolymerizable compound are to be
administered simultaneously or sequentially.

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

crosslinking itself to a compound in the ocular tissue,
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