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[0004] KERATOCONUS

[0005] Keratoconus (Rabinowitz, 1998; Krachmer et al., 1994; Bron, 1988) is the
most common corneal dystrophy, affecting 1 in 2000 persons. Keratoconus results in corneal
thinning and is named for the conical shape that the cornea develops. The progressive distortion
of corneal shape usually becomes noticeable in early adulthood, causing increasingly severe
astigmatism, myopia, and higher-order aberrations that become difficult to correct by spectacles
or contact lenses. When distortions reach the point that refractive correction is no longer

possible, corneal transplant is the only option.

[0006] Methods to strengthen the cornea and prevent progression of the disease
are needed. There is evidence that crosslinking of corneal collagen that occurs in diabetes

provides protection against keratoconus (Seiler et al., 2000) Additionally, groups have reported
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of both @Mﬁrald&hﬂdﬁpfmdcglﬁ@r%léﬂéfdﬁ Upwantad|crass-ligkingrod spllages in vascular and
G u r 4))

neural I—L}ngfrg 1)% dféaq/%g zgé(cé)urlzé ?)g gﬁg)géa’r(ﬁ %9% e)rsl gcs) of 11;%1t Rvated riboflavin

wouldt k& F@Bﬁeﬁabllmdﬁ etse degdadingowevepdW S ight ﬂSZ?%en’&ﬂBjo cytotoxic and

and 29% respectively conpared to untreated controls.
compatilyg eexpRasrenris Higt CPmehtto Heati bereoaontsheraaiie helf sminute iradiations
r f Ol
(WOH%IﬁgQ cér}otsdge%shhﬁmglgge ggtt g s r%) g% “é qﬁeﬁd?(g%ogﬁédeﬁydgm nd Curr Opin
Ophthglnyad e 2806 ¢ Mikat856- Gﬁ)/vaWﬂldeI aoosiskinglof ngleodl goinhadgempanents in the

vascrlar nd neur str;@tur%f nlght have

poswrk?érﬂo TUPHA YTAT @1 rapfidpy and prighitiglly "r‘r&lﬁ nyOPjc/RIPgRgssion, there

remaifd PRfeliayl @noﬂﬂﬂiihcdcr@%elmlﬁﬁgegt?ha@ﬂagcdd?d bhh&ivaREakfhg short exposure to
however, UVA light is potentially cytotoxic and

akﬂS@@Mﬂ&ﬂébb@f@xposures in the cornea to treat

& BT ST S o RSy N PO TS, e SR B whi e

1ncorp6ﬁiﬁé(h Qeeain ObY I'refpdride, Gpeidiad rfﬁéthod’sogﬁ ﬂ-s?lﬁg']f)crgs'@ﬁnlﬁﬁé chemlcals to

VWi | e cross-1inking of scleral stronal conponents in
covalaniy cqgseterdlenl pollagcnoudlpri bl sgleral direlells totharagse gelgral tensile
strengﬁlo'if rhg(])cﬁllh&sy aIr e%{;%I%M&P hﬁll?gsoig{eﬁ‘agdlo&bssﬁiﬂg&?, S(¥IS Fhs undesirable

a need tor a XI'c cross-Tinking agen hat coul d
toxic1tb€pr@ﬁﬂbi; \b@toagmgslnm@leﬁhmli ineptpes Labie b@uctdrel @dichtadx diBrupted to release

ht source [0016] U.S. Published Application No.

the Cr%g Fhegirals; fea E‘E)‘H’E‘%]ﬁfism%\‘n%ﬁh‘?fﬁbﬁé}l@“mi‘%%r%% gt gxgposure and in
smneﬂ@ﬁﬁ&ﬂt@%cﬁfé &nce, discloses nethods of using

crosslinking c en1ca|s to covalently connect sclera

col l agen and/or other scleral proteins to increase

scl 6[0@17]t en§iveg thstlirei'qgtdmsmf erogtnl Weerapien éora@mtmgdteratoconus and
myoplraogﬁv& ]%S;al%?sg% %%t suﬁgﬁlgg rtllﬁgsr ?}if(enegﬁe %V\%‘gh qurg%netsiln\rfgl ton fulfills this
need. phot o-1 abil e structures which are disrupted to rel ease

the crosslinker chemcals in a controlled manner,

thereby Iimting the area of exposure and in sone

i nstances toxicity §ﬂﬂ@@ﬂ§(ﬁﬁb@ﬁﬁFnEPOen t he

limtations of current therapies for treating

ker e[b@ﬁ%‘?nusTﬁ@ q)resent invention concerns a therapy for affecting one or more
mechanical and/or chemical properties of a body tissue in an individual. In specific
embodiments, the present invention concerns one or more photochemical therapies for affecting
one or more mechanical and/or chemical properties of a body tissue in an individual. The
therapy may be for any tissue in the body, including at least an ocular tissue, a blood vessel wall,

aveolar structures (e.g. in COPD patients), and damaged heart tissue, e.g., for the mitigation of



nmyopi a, new therapies without such [imtations are

needed. The present invention fulfills this need.
weeoraspsnf the | nvention [0018] The present i|iPWBENS1007T1082435

concerns a therapy for affecting one or nore

nmechani cal and/ or chenical properties of a body tissue

dilate%?@@{éﬁ%yno%h t&ﬁ%? Iakfhp ec I)?fﬁ]éle t ergﬁgfsolgﬁg d91c3f} ocular tissue.
Exemﬁlﬂﬁf @dﬂlﬁrstlssﬁ’és ath.ae tai fégst tﬁ@ %oﬂféa TR &a r@iﬁl‘&%&&‘ealtraﬁéﬁﬂé}rmeshwork
cheém cal properties of a body tissue in an individ
conjunpitiga, chheridypd salyretigal spaceany ti ssue in the body,
including at | east an ocular tissue, a blood vesse
g’gl}gg(&%ﬁxggﬂagqe%fg{é’:uegrﬁ#orde l’éler{t e ptrehsergp VeIRlaO%ll ennpﬁ%%s a a%erapy that is
an imP¥oveRes/ w208atiElTdy US2Rk4/ 8 2435n cdjulaata@ghcatlons In further specific
cardi onyopathies. In particular enbodi nents, the
emb041ﬁ)§ptép9lelpgeslﬁgiéglvplg}ondﬁlpé%\(ﬂs aponp |M§-§UédlatICEk€%m§pty for crosslinking of
tlssueso %Hélfe‘{ls fhk SBHRT ok RGkLd ﬁ)raeg(allnE%StSchH% FOENER WOctﬁJi §48% one or more of
nerve, trabecular junctiva
the fohdimihgledemphldy spebifehiiowt quﬂtetmﬁﬁ@ﬂﬁ}:oﬂmo@mle@atf da@ be activated with
. ...epbodi the present invention enploys a ther )
visibig Rt t aFiecqihg FSF A ﬁ’[lé/%%‘}?nﬁ‘éf’r IR ‘%/fﬁletﬂséb"r s gy improve the
mecha‘h?crai 3;&6 pQEH &f BRPIbEARE | @NSesidtNpfddfdsBiGE SRAE, T Ffr example; 2) the
nents, the pr esent i nvent I on 1 nproves upon
photommaltcrrr ethaindnmay dat imgndiscef owitle roimhalngiin gindfor minimal risk; 3) the
ues suc&ﬁgs t he. corn

photmg& oracop}pggrll nqonv\&gﬁllc&ol,? @lg gthg:%lg se ﬁ@ﬂ)got&nltl%tﬂgpompound activation

occurd With 9k NG eRXITRhBAYorS BE hdtbBdtat e tdmpbhindactivation occurs with less than
phot oi ni ti at or conpound that can be activated with

or equg} to 39| rainjufeg wiradigficnt faexample. nechani cal and/ or cheni cal
properties of a tissue, such as inprove the

mec 6(55 al B e@e?ﬁ&hﬁree??@ofdlﬁlgﬁs Sf) {h%quetn?lﬁﬁ etﬁé B}esent invention provides

pr ogr essi ve asl a
one oiphoiteaifihd foloofingosedou m):iarl‘rBerdm&e iphdtoodticaedcom gdundifor shgthening a
pain and/or mniml risk; 3) the photoinjtiator

tissue é@’ﬁb(ﬁﬁﬁae lcgrnf% 9 SekeTas f?roe)@gml%}rls @mggmt%thag{jms low toxicity and is
actlvaféh ﬁl I(I::))]I‘é ent. %)ic%ﬁ}gﬁm%lﬁ)%lhl\fﬁwrQem P8t d@rltvgtl%ftﬁereof that are

I's | p hot ol ni trator COﬁ'pOUﬂ
capablgcof wdinimsiraioo urosteai tlhht Iobsuatet ﬁannee(dr teegeradvet epiB@lium (such as for

TN IR A, TR —

of dnig QNA(dASelf, OBE aftfr @%(Efl@aftlohh%aﬁ UArb@WMHRT cBRBES epillelidmh in sufficient
fective photoinitiator conpound for strengt%enln

concenlsielo sych (b6 omealcora iora Sraeaticdlr s Bél)ouns and/or (b)

1nject18n %g?:ltgéﬁttg ﬁ t%tﬁ(%antla Es)lng %_g\}/lv%%gégegrhe%%ﬁg?%dd{or;) 8¢ &ucg a%haélon duration
using Qfghtdzq{phﬁﬁtfd)ﬁ/zﬂﬁ)ut Bemsiafitet BAlesaliederiBable t6faffect the tissue, such as to
adm ni stratjon routes that obviate the need to renove

stabilighthepsbrperhtiasericaaéorfespmpléer at oconus treat ment of a
cornea) are described, including, for exanple, (a)

toDi[@@il]appE;(&ﬁfSliaﬂn applications of the present invention for ocular needs are
provided. In particular embodiments, the invention is employed for the cornea, including the
following: preventing the need for cornea transplant (keratoplasty) by halting progression of
keratoconus and other corneal ectasias such as post-LASIK ectasia, pellucid marginal
degeneration; enabling patients with keratoconus or other corneal degenerations to safely

undergo refractive surgery; and/or stabilizing corneal shape after refractive surgery, particularly



of drug that itself, or after nodification, can cross

the corneal epitheliumin sufficient concentration to
WO e@8ls20Be corneal stroma in a therapeutical | yPCT/US2007/082435

effective anmount; and/or (b) injection of drug into

the stroma using a fine-gauge needle and/ or 3)

reduce% |rrad|at|on d ration _usin ht agékled

if kerafennus ecqpes,padifcsied) degwprd. (ERHR ‘?“étl YO{ig SPeI%VPVIfiﬁ% means for
stabﬂ&étﬁﬁl{ﬁ tlsMy%e&QH R &R1 InkRRirdgSr shidRfle He sthéa, Ql@l‘h@ §@ht-activated
for exanple. '[0021] Exenplary applications of th
crosslipkegenth vislbénlightn f or ocul ar needs are prOV|ded. In
particul ar enbodi mnents, the invention is enployed for
t he ea, ,hncl udi ng .t h f Ilomn reventing the
nee&ﬁﬁiozﬂ CorA%tggu%lflrlg Sgl[cgn el(”nl%(g(rha opgthe? Venibon %mﬁlto?/s visible light, in
alternfveretssli@entOf the keé@hO GRBhksora 0@l Lt tﬂlﬁrav@wt e ahfr@@& aﬁ‘glhﬂs In further
such as post-LASIK ectasia, pellucid margina
specifigeRjehreimentorthe SFeaBNt KRN 1ot PPHES B REMEINEEENAStiption using two-
phm988$8&hf NEeldegsnerations to safely undergo
act ve surgery; and/or stabilizing corneal shape
after refractive surgery, particularly -7 WO
2008002308 11nPCE#/t1iS20(pet B8 8@ 3be iifivéatioat ol rphstdigGeiwescompound  is

|fe ted afferward. The present inyention als . .
emploffib i HEES FEANENT Bk Amopa e FUSTBH BPICET 3 gb 2] ypRepas tissue in a
subjece.N the eye, including for exanple the sclera, using

light-activated crosslinking with visible I|ight.
[ 002 é Al though in particular enbodi nents the
i nvdAe34n ehpneymberindsitehdreighare aj methgdl oé akearing @ mechanical and/or
, r t ze ultraviol et
dwnn&ﬁ%%%%g§Q&§tS&ﬂﬁP%S ﬁﬁqﬁ? éﬁﬂléﬁgggé %#enbodlnents
the present invention also applles to phot0|n|t|ator
act i waprooilingsa pigotdinittatqrirotmpound tonutidsiie phie eabject, and
activation. [0023] In certain aspects of the

a1 1 ot SENEEE PRl e, R0 BRI sHEhBELHHBE o fe tisue.

an endogenous tissue in a subject. [0024] Sone

QUEBREL MBRt Shdtimaiaforat8mpoutRt RREcRf ahbisehi R@clnical and/or chemical
mechani cal and/or chem cal property of a tissue in a

suavedy of tertispucsi ng the steps of: a) providing a
phot oi nitiator conmpound to a tissue of the subject,

and [@%%ﬁ(:t i @&1% %rgfébtgpg?&ﬂé) hal Fﬂlt %Ijeatpg métSP gﬁﬁgrag%yﬁ‘ [R024 ] wherein

Vi Si lig ion o I SSue,
the m¢gxthod & furthe@defined avpaungtheliing diel tyssad, tsetbsliAngreehdRue shape, changing
and/ or chem cal property of the tissue. [0025] Sone

ﬂwSh@ﬁﬁéﬁh%%ﬁ?@(ﬁéFQﬁWHEW@nﬂﬁgxﬁethod of paragraph [0024]
wherein the nethod is further defined as

st rep@idieni 99mk Rewblidshe h&tidlirt it MBthbASf HhSgHBh [0024] or [0025]
shape, changing

wherein the tissue is an ocular tissue.

[0027] Some embodiments herein are the method of paragraphs [0024] to [0026]

wherein the ocular tissue includes at least a portion of a cornea and/or a sclera.

[0028] Some embodiments herein are the method of paragraphs [0024] to [0027]

wherein the ocular tissue includes at least a portion of a lamina cribrosa.

[0029] Some embodiments herein are the method of paragraphs [0024] to [0028]

wherein the tissue includes at least a portion of the cornea, the method is performed substantially



the shape of the tissue, or a conbination thereof.

[ 0026] Sone enbodi nents herein are the nethod of
w@a008952ph [ 0024] or [0025] wherein the tisSuRCT/ES2A7/082435

ocul ar tissue. [0027] Some enbodi ments herein are the

nmet hod of paragraphs [0024] to [0026] wherein the

ocu}ar. i ssue includes at |least a portion of a corn

a .
concufipflo ity € &Peieal Opeiaa) Sah i BRYBIIASH § WEYKRA 18,% herapeutically
effectitvBEarfi&IROghieh ARLAGT RBNS: [HO2HK bP o BOG 7dperMiRr 8bhledi N formation

ocul ar tissue includes at |least a portion of a | am na
conditggmi. br osa. [ 0029] Sone enbodi nents herein are the
nmet hod of paragraphs [0024] to [0028] wherein the

tis ;ncl udes at least a portign of. the.corne
et 100 01s o9 RE e bat BBk BorbR e 1 BesnduP 58 R0R0% o 10020)

whereCT/ US2007/ 082435 concurrently with a cornea
operation and the photoinitiator is provided in a
therapeutical]y effective anpunt whjch directly . .
r educesdt the spbisgt bas or lﬁﬁtrlsgﬁgr(g{vpkpgm(goq,rh@g}lar deformation condition
def or [ Q0 o | : | e
ar et he o O dr e ok g o TR DBy & Acomileusis
a) the QuUIEgtectasis, mrst-pBotatefnactiie lafratdavmly §PREQ eefsia, post-infection
ocul ar deformat.ion condi.tiqQn conprisi.ng one. or nore .
of ker a?céa&ﬂ,l lRe’rlp a _ei:ta%lg,r ﬁggg}ia HE&OP?ngPt the cornea, degenerative
ker at oninkgpig] Roulah-ASlola, @ElLAS s@phPO/h: BANLOK BBl Blaucoma, or
kerat ectony (PRK) ectasia, post-infection e€ctasia,
per i pheloal teestomglancombeumat oi d conditi on of the
cornea, degenerative nyopia, regular nyopia, sclera
st aphyl .. Qcul.ar. hypert Lon gl [ W .
tensi oo sl Eu Y PR TG, PEBIRIcaRL gl Bieyamgunt which
a t her agiedetly apdatsyoredifee @t irv@ucasmehentiskvbf e oddidr elefdrihation condition,
treats or_directly reduces the risk of the ocular
def or mei%n condition, and c) the visible I|ight
irradi ati on occurs over a period of 30 mnutes or
| ess. [goéll]visﬁﬁg‘ﬁgﬁmggfamt)&uﬁe&%r 9 p@fi&d Bf‘%) AEE QG 9Ess.
par agraphs [0024] "to [0030] wherein the subject has
corneal ectasia. [0032] Some enbodi nents herein are
t he [A@ilHod S6mpambgdiaping fi@an4fe the MADBA Pl paragrepls [9024] to [0030]

h tﬁﬁ squﬁit has erat.oconus. [0033] Sone enbodi nments
WRETCHEPE PIRVEF €98 hE B CHEH  of par agraphs [0024] to [0032]

[0032] Some embodiments herein are the method of paragraphs [0024] to [0031],

wherein the subject has keratoconus.

[0033] Some embodiments herein are the method of paragraphs [0024] to [0032]

wherein the individual has degenerative myopia.

[0034] Some embodiments herein are the method of paragraphs [0024] to [0033],
wherein the photoinitiator compound comprises a photoinitiator, a PEG-photoinitiator, or a

combination thereof, the photoinitiator having the Formula I:



wherei n the individual has degenerative nyopia. [0034]
Sone enbodi nents herein are the nethod of paragraphs
WO 0®8432080 [ 0033], wherein the photoinitiat or PCOOIR2IOTIOR2435
conprises a photoinitiator, a PEG photoinitiator, or a
conbi nation thereof, the photoinitiator having the
Formula I: -9 WD 2008/ 052081 RCT/ US2007/ 082435 COOH
RL Ra HOO O R2 R3 wherej ByR2, R3, and R4 are
each i ndependently H, hal og NC2 and
phar maceutical salts therdg i035] Sone enbodi nent s
herein are the nethod of parsagfFaph g4] wherein RI1,
R2, R3, R4 are each independeptly H, Br, or NO2.
[ 0036] Sone enboﬁlnents herell\are t he negpod of
par agr aphs [ 0024]"“~Q POGRE PRE_2 5
phot oi niti ator conpo
fluorescein. [0037] §
met hod of par agr apk
providing step i S furth

Y, Eosin B or

drein are the

) 6 6] \v-reln t he

r deffned as prOV|d|ng t he
photoinitiator topicallly or by injéction. [0038] Sone
enbodi ments herein are @ net hod of FPeatlng or
reducing the risk of an ocular deformation condition

syp] act f p

whanti A R s hBoRIREN ATt flenP POIE: 081 fhamaceuica

sahaﬂmumf to an ocular tissue of the subject and b)
activating the photoinitiator conpound by a light

o di $8eE ISR BBt BT PERIGFHpRD04 wherein
R;, RORYI R are SRhOhIEh@MHIG N L 000, [ 0039] Sone enbodi ment s

herein are the nethod of paragraph [ 0038] wherein the

photoinitiator is provided to treat an ocul ar
def dP¥li onSewagmbiogmentrohargia arheapethed eqparggraphs [0024] to [0035]

whereﬁlf élg %h&t\éﬁ]ﬁt@é{lﬁy&ﬁncpﬁmna chmﬁllg%%a OIQ OLY 2%0%{ ]%S o? ﬁtuéregceni 0 VO
2008/ 052081 PCT/ US2007/ 082435

[0037] Some embodiments herein are the method of paragraphs [0024] to [0036]

wherein the providing step is further defined as providing the photoinitiator topically or by

injection.

[0038] Some embodiments herein are a method of treating or reducing the risk of

an ocular deformation condition in a subject comprising the steps of:

a) providing a photoinitiator compound in a therapeutically effective amount to an

ocular tissue of the subject; and

b) activating the photoinitiator compound by a light irradiation of the tissue,

whereby the photoinitiator compound directly treats or reduces the risk of the ocular

deformation condition.

[0039] Some embodiments herein are the method of paragraph [0038] wherein
the photoinitiator is provided to treat an ocular deformation condition and the therapeutically

effective amount of the photoinitiator treats a symptom of the ocular deformation condition by

-10 -



strengthening the ocular tissue, stabilizing the
ocul ar tissue shape, changing the shape of the ocular
W@ e®8082080r a conbi nation thereof. [0040] SonePCT/US2007/082435
enbodi nents herein are the nethod of paragraphs [0038]
or [0039] wherein the ocular tissue includes at | east
on of a lamna.cribrosa, a cornea and/or. a

Strenggk?ﬁ he LBYa 1SS0 ﬁ%‘g’éﬁﬂ’édﬁhﬁé%‘tl?r MRS aBF’eql‘“ﬁgmﬁfetPﬁ shape of the
oculaerss&a()@QE@rﬁbﬁla{l&p&l&eof0 [0040] wherein the subject has

or is at risk of having an ocul ar defornation

condi tion conprising one or nore of keratoconus,

postlOddYer - denE smbadinrensi lnqnelneirfatmmlertb@ﬁtbépﬂ(rmaphe [0038] or [0039]
wherefiUthE %E:lﬂar SOSISJ.t mCPuPi ol Otrlee;s Ctrltl\()% 0 %rlz?r}nen%tcrol ss PR@r

ectasra, pos? ction: eétas’'a, periphera 6t as

rheumatoid condition of the cornea, degeneratlve

nryor['()(a41]r eglbmae empopingen®y heseih aratheshahby bbpaagraphi [@038] to [0040]

ertensi on gl aucoma, or |ow tensjon glaucona [ 0042]

Wheresbﬁ%ﬁ whisd drnehisat figk ef havingean sulartefrsmation pandiipngarmprising one or
more L&0 %élatcgcgn{l@ Oﬁ&&t Jadt %s?ét&i tihe sﬁﬁuk?ﬁto%{egglgan‘gﬁgﬁK) ectasia, post-

condition Is degenerative nyopl a 004 SO
photorefroatierkenttecttvey €PRKaeetatieporetntiadtion fectosin agnppaisl pOSBEJrheumatoid

i, P2 ot ARE, SSilar detormmtin condL Lo L2, ceu

hypert@ﬁélmgmaéorﬂ@roawva%&oh PR8dmho [0043] wherein the
photornitiator conmpound conprises a compound defined
by Formula |I: COOH R1 Ra HOO O R2 R3 wherein R1,
R2, [f@2]andSmae gmbodinumty hrdeipewlthetstheqd ofparagephs [H938] to [0041]

wherel R PR RET a8 b B S 1B e enbodi ment s

herein are the nmethod of paragraphs [0038] to [0044]
V\,her[ed)48 t heSpheteaibbiinicatOliereiampo thednabop bf pasgraphs [0038] to [0042]
yet hyl ene glycol derivative of a conpound
Where%“e%? EsEht fgﬂl ONAtIOB CREFIHOT 1S HeFHAM"USome  enbodi nent s
herein are the nmethod of paragraphs [0038] to [0045]
whergody;t hes&h@*eﬁibeaﬁﬁe’%ft@ﬁer&ﬁ%@Hﬁ%&tﬁo& apﬁz!&hgra?ﬁs [0038] to [0043]
dlrectly treating the ocular deformation condition
whereuptba photoimtiiatert ¢oorpoohid tormppies tagionippivad defined fydienduladr
30 mnutes or less using light conprising a
wavel engt h of 50050 nmat an{Jlum nation intensity of
from1-100 nmW cn®.

nea and/or a sclera.

wherein R;, R;, R3, and R, are each independently H, halogen, or NO, and pharmaceutical

salts thereof.

-11 -



[0047] Sone enbodi nents herein are the nmethod of
par agraphs [0038] to [0046] wherein the photoiniator
wo go0pomp8ded by topical adm nistration. [0048]PCON§2007/082435
enbodi nents herein are the nethod of paragraphs [0038]
to [0047]wherein the photoiniator is provided by

i nj jqn. [0049] .S ' her ej t

ot ROUGT pAPHGPHSRATIOIRTEI G D648 HohE PERHEPREI0038] to [0044)
whereREHE PholoifiBMEr EdMpiRaToRlprik&aSpolgetRPEhd OB cOHf ddR8tive of a compound

cornea, the nmethod is performed “substantially

represegpd by Fermulg Imi t h a corneal operation and the

photoinitiator is provided in a therapeutically

ef f [ Me apount .ch directl educes the risk o

postOBSr at robe eBPHASert A buals PERHERRAM Fuht 3folbefel o tooss
wherePO MR PhdIOHII RN SohpsdidNisatapable USE dRéctiy BEAINGI thiet bl deformation

_compound for _ manufacturing a nedi canent for a direct =
conditigneppapeiumination Rfehe iPGAOFTLHAT semPenddier P vty or less using light

' L e ' _ )
comp G a0ty LESKAE B B I BhSineFOTRRLNRy of SO 11 RO B

use as a nedicanent for directly treating or reducing

t he [p04K of Same eobodmeabesf lonemtarotheanettdd bHparag@pix2j0038] to [0046]

S0 nbodi nents herein are the use.according to any
where(jy thy REOBHUEH RV g BRI PEBSRII, [ 0051] wher el n
the direct treatnment, prevention or reduction of the
ri skoofg] t hsomeUudmbodd@bk NBdrkiaN aORd the@bdC QNPFAr8EEpIAN [0038] to
I ncreased nodul us of an ocul ar tissue. [0053] Sone
[0047 briserdin therphotdivipr s prpeided by ibectigtcor di ng t o par agr aph
[0052] wherein the ocular tissue includes at |east a

por t[b@z{bgoz hSQ&e %ﬁlb%{ﬁ%le%ﬁdléeﬁ&nta?fth%%&ﬁ%’ g—fﬂ%rg@%@gsp@gg?] to [0048]

i ncl'ude e entirety o e sclera an
whereinl the\VMu2H0@s 05 20QBiddePGT /16452 Q0x0rG&62 48 Dhe LOMBAL] thSanethod is performed

enbodi ments herein are the use according to any of the. )
substaﬁp%lgyb &P%lr]ﬁgaﬁg\?/]gb Rs cTr@eng?pelralqnong]thwg?@i%tl%t% 1s provided in a
therap@ﬁt%aﬂgl é%%fcﬁ{fé.rﬁfﬂogﬂt g)‘ﬂﬂﬁiﬂ i@yl Ra8& SRE Gk (5fogin Avtsogte o?eé%tive corneal

group” consisting of keratoconus, post-|aser si's
deformatiogidoudikienat omi | eusi s (LASI K) ectasia, post-
photorefractive keratectony (PRK) ectasia,

post -infecton ectasia ri pheral ectasia, rhe toid
CondPbitn® opStnanuB iR FouthaiSe 68 fhbanaCrFLgR Sfpound for

manufd¥@Rhg.a seiREAenS fRPhYieoBtreAfh@br phdtRB:idEBSia@Nocular deformation
gl aucoma, | ow tension gl aucoma and conbi nations

conditidipyethf phptousHitoSPosntodi ments herein are the use
according to any of the preceding paragraphs [0050]

¢ . bar . e Lo .
0 0B, e A SO AR o e s«
medicamenttfhedinsd yacatngomngdidngathy rek of he opulecdsdomgtion condition.

[0052] Some embodiments herein are the use according to any of the preceding
paragraphs [0050] to [0051] wherein the direct treatment, prevention or reduction of the risk of

the ocular deformation condition comprises an increased modulus of an ocular tissue.

[0053] Some embodiments herein are the use according to paragraph [0052]
wherein the ocular tissue includes at least a portion of the sclera and/or the cornea and optionally

includes the entirety of the sclera and/or the cornea.
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par agr aphs [0050] to [0055] wherein the ocul ar
deformation condition is keratoconus. [0057] Sone
wWerisdsaent s herein are the use accordi ng to aPgT/o820011682435
precedi ng paragraphs [0050] to [0056] wherein the
photoinitiator conmpound conpri ses a conpound havi ng
the C%riggi 00 R2 erein
[ an dS‘PéEeﬁ S’é’&%tﬁpﬁﬁgﬁeﬂ’iﬁé@ﬁ | "r—cico‘%grgotj’e%y ¢y the preceding
paragﬂéﬁfs [@OSIO RB 308G %&}-Heir&l@the o%ﬁiaﬁr defoRBRGARH conhg%al eﬁ"&ﬂ@d from the group
nmbodi nents herein are the use accordi ng
consmpng c@qu:rgtocp;msagxoatplhse[r@@ﬁﬁ]ad vih eyit he@@mlmsm F(LASIIK) agcgasia, post-

each. i ndependent
photo AR e aY & LT g Do PRy G PRRY! B haheumatoid
conditiire 68 Gth® GoriAl agsaRARIvEORSOpial Pedu@R5Blyopahetieial dtdifiyloma, ocular

phot0|n|t|ator conpound conprises Eosin Y, Eosin or
hypertensio glagedmg, low Sennon 2808 208 coPbMAUSECbTL 982435

[ 0060] Sone enbodi nents herein are the use according

to ft r r 0, 0

V\heﬁg?{snﬁ i heggﬁgtegfbﬁﬁitrﬁeglttsg?&%% ﬂg ﬁe d[l&% &:Z:Q])rd'ix%s{o ngg(lf the preceding
paragaphsy[@0HY]l te rﬁ@()Sé@ whelin dhe rocwlat de»ferrmhmnemﬁdltlbﬁ) @6ddgeantgve myopia.

enbodi nents herein are the use according to any of the

ot BhTCi abae CBABOIHAN STRAGHBIE B HEPGUT (p an of the preceding

paragltaf)l%a{bom to PO0T5¢ WhetenPiht RRulal §&foRhatldi@oREMbA S keratoconus.
def ormatii on condition upon illum nation of the

phot oi ni tiator conmpound wi thin an ocular tissue for
30 iPtles Spme egbodimants hersinbire the gist accpog@Rio Gonef the preceding

paragr%ElE 2@95@&% %% Yl g rh;éfa af F}[ed%]‘éfﬂlilf? flat%? g%ég«% o é)%léa%ngst ogorﬁpound having

thePbmﬁquanent is for topical adm nistration. [0063] Sone
enbodi nents herein are the use according to any of the
precedi ng paragraphs [0050] fo [0062] wherein the
medi cament is for adm nistpeati™g by injection. [0064]
Sone enbodi nents herein ar§ se of a
phot oi niti ator conpound fo facturing a
nmedi cament for directly alte
chem cal property of a tissug.

wherein R;, R, R3, and R4 are each independently H, halogen, or NO, and pharmaceutical

salts thereof.

[0058] Some embodiments herein are the use according to the preceding

paragraph [0057] wherein Ry, R», R3, R4 are each independently H, Br, or NO,.

[0059] Some embodiments herein are the use according to any of the preceding
paragraphs [0050] to [0058], wherein the photoinitiator compound comprises Eosin Y, Eosin B

or fluorescein.
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[ 0065] Sone enbodi nents herein are the use according
to paragraph [0064] wherein the tissue is an ocul ar
wa e@ss20and the direct alteration of the nmechaP@TEB2007/082435

and/ or chem cal property of the ocular tissue

conprises an increased nodul us of the ocular tissue.

[ 00 ome_enbodiments herein are the use. accordin .

to Sﬁ%ﬁr apﬁOI[‘lBGG%’FﬁHK}WéSr STRIN: e e icagecpiding o any ofthe preceding
paragiaPd [B8] 36 (DT twRerBAT thi Pho®finitil®r 26hPoand BSplidd¥ HPolyethylene

cribrosa, or the cornea and optionally includes the
glycolalerivateteytheeof he scl era and/or the cornea and/or the

lam na cribrosa. [0067] Sone enbodi nents herein are

t he accerding.tq. paragraphs [,0065] to ..] 0066 .

wner L1 he Bt BRL R ERe R Bl ifthcqt the preceding
paragﬂaﬁl’{si 09501 todDO60]Skhedéin hHéltlﬁtgoi&litfa&ﬂCHotﬂIﬁﬁnd sedapabledf ety treating

t he %ﬁoup consistin% of keratoconus, ) o o
or redpejag theagdy ofadigiastlag dptprgpien gAdiiInnoaysrnatippsf e photoinitiator
compcﬁl(flh%vc’lhﬁn af? 85’1{1511&%?{1@{0?]:36%Lﬁt\é?o}(l%gsaﬁs%ﬁ\q i le(lrgﬁ@ .

ectasi a, post-infection ectasia, peripheral® ectasia,

rheunmat oi d condition of the cornea, degenerative

nyodD@62]r egbbme empopinegnts satiarat tist aphadcamniing wcayaof the preceding

e RS A ) 2SS g A aion,
PCT/ US2007/ 082435 [0068] Sone enbodi nents herein are

t he [pe@3]acCcobME RenbolinkakABdraihark QREUe Msfd@igNtot £ of the preceding
ocul ar deformation condition is degenerative nyopi a.

paragippigel9> @0 adicipimths nprslicaimentisdor deminstatierty mijasgon.

to paragraph [0067] wherein the ocul ar deformation

Conipg(jj Pei ?ﬁljﬁg ARG RS hélgglz %]3 (O e 8%2@'}[0868@&%0{ gompound for

her e use according to paragra
manufpOU68g awhediearerttifer phredthi micringt 0 meclampalindd/oorhiselSp@perty of a
) compound having the Formula |I: COOH RL Ra | HOO O
ussuepy R3 wherein Rl, R2, R3, and R4 are each

i ndependently H, hal ogen, or NO2 and pharmaceuti ca

sal tigodder e9bme [HoHImSRTeRIP L TRNL:Se I’ﬂl.@&ﬁrhﬁgatroepﬁr%raph [0064]
use according to paragraph [0070] wherein Rl, R2, ,
where4tha tigsugais lan iondepéwde and ;hel-(ﬂireBt altegatidyQsf, the mechanical and/or chemical

property of the ocular tissue comprises an increased modulus of the ocular tissue.

[0066] Some embodiments herein are the use according to paragraph [0065]
wherein the ocular tissue includes at least a portion of the sclera, the lamina cribrosa, or the
cornea and optionally includes the entirety of the sclera and/or the cornea and/or the lamina

cribrosa.

[0067] Some embodiments herein are the use according to paragraphs [0065] to
[0066] wherein the ocular tissue is in an eye of a subject having or at risk of having a condition
selected from the group consisting of keratoconus, post-laser-assisted in situ keratomileusis
(LASIK) ectasia, post-photorefractive keratectomy (PRK) ectasia, post-infection ectasia,
peripheral ectasia, rheumatoid condition of the cornea, degenerative myopia, regular myopia,
scleral staphyloma, ocular hypertension glaucoma, low tension glaucoma and combinations

thereof.
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[0072] Sone enbodi nents herein are the use according
to paragraphs [0064] to [0071] wherein the
WQEbwBo5208t i at or conpound conpri ses Eosin Y, EORCHUR00T/082435
fluorescein. [0073] Sone enbodi nents herein are the
use according to paragraphs [0064] to [0072] wherein

t he 0|n tiator co d conpri e poI eth | ene

gl yé§56°83er. A G 31%% She B Agrortn oBaagraph [0067]
where 2R o@ﬂglo(@éf&%ﬁﬂti%nr&@ﬁ(ﬁhﬂn ?srd% Eﬁ‘é@at%@nﬁﬁﬁ@r di ng t Y

par agr aphs [0064] to [O wherein t

phot oi niti at or conpound |s capable of dlrectly

t redfP6R) or Semeamibrglimends rhegdn gfe thheso@adading to paragraph [0067]

def o L onditio illumpation for 30 m nutes
Whereb“rélF é’ggar (&Jer%"rma“lo“ CH?&}goﬁpﬂ‘%@‘t%"““% wavel ength of 50050

nm and at an illumnation intensity of from 1-100

rrW qﬁ@ZO] 15S¥ifr 26080208 AerBGTdr&BR00:E 2824aty to[ }QﬁE@r}lphs [0064] to

enmbodj nents herein are the use accordjng

[0069]o‘é(P%r§FlafBﬁ BhQtOEIALOL BTN FOTARICE @ﬁomﬁeuqée%ﬂ%ﬁ@ﬁ ffojrgula I:

for topical adm nistration. [0076] Sonme enbodi nents

herein are the use accordi ngAQ paragraphs [0064] to

[0075] wherein the nedi cang for adm nistration by

i njection. [0077] Some enbl |s herein are the use
a. [ 0076] wherein the

accordi ng to paragraphs [O‘
direct treatnent, direct redd¢Ti on eboni sk of or
di rect prevention of an ocul a def ormation condition
conprises an illang | ‘ ' :
wavel engt h of 50050 Nyt
of from 1-100 mWN cn? g enbodi ments herein
are the nethods of p# 2 , 0049]
wher ei n the dur aid F 5y ovi di ng and
activating steps is betjeen about 1]and 120 m nutes;
bet ween about 1 and 60 n'nutes bet;;en about 60 and
120 ninutes; between about 1 and 30 m nut es; between
about 30 and 60 m nutes; between about 60 and 90
whareinlR e R,, RpednteRn agbangh iBd:pandenil® H nhalodeas pr DEd weelnpharmaceutical
§@Ut 5 m nutes and about 10 m nutes; or between
salty Hi5tROT1 i nute and 5 nminutes. [0079] Some enbodi nent s
herein are the nethods of paragraphs [0024] to
[ 0048071707 &R HmbMagheid Hehgn e hRd ukS aceR@Rbe@d PA8graph [0070]
t wo, three four, five or nore tinmes. [0080] Sone
whereanRodi-nentRs aheeash independen@y e Binor NG, par agr aphs
[0024] to [0049], or [0078] to [0079] wherein the

?Stn'& jljﬂgn%fg {nsbfg?ne!n?sn? Glint 4}9 egﬁsgegatrcc?ﬁ%u{g %b%a?fgrilﬂ% [0064] ¢

[007 1 whereidsthe pRotbiditg@s: dofgduad G(bthpﬁ:semEJOBliheﬁ, EosiioB boflg&@escein.
than about 1 m nute; or no |onger than about 30

seconds. . . :
[0073] Some embodiments herein are the use according to paragraphs [0064] to

[0072] wherein the photoinitiator compound comprises a polyethylene glycol derivative of a

compound of Formula I.

[0074] Some embodiments herein are the use according to paragraphs [0064] to
[0073] wherein the photoinitiator compound is capable of directly treating or reducing the risk of
the ocular deformation condition upon illumination for 30 minutes or less, using light comprising

a wavelength of 500+50 nm, and at an illumination intensity of from 1-100 mW/cm®,

-15 -



[ 0081] Sone enbodi nents herein are the use according
to paragraphs [0050] to [0077] wherein the nedi canent
WO 2008052081 ovi sion to a tissue foll owed by photBCT/US2007/082435
activation and the duration of tinme between the
provi ding and activating is between about 1 and 120
bet ween .ahout 1 and 60 m nutes,
aboﬁb&éﬂ an ormrnhoﬁmeé@s %%Pv@é%ﬁhea}bs&ﬁcc‘ird%dtos@ragraphs [0064] to
UXW4F%HM%§ﬁheE%H%EEBmQQQﬂhoﬁgdéﬁﬁnﬁguﬂkBUteS bet ween
about 60 and 90 m nutes; between about 90 and 120
m nut es; between about 5 m nutes and about 10 m nutes;
or HBeTen Sewatmboginmntehernid are the wet assordjreo®2pargaghs [0064] to
Odl nts herein \r e the U ccord ng to paragraphs
10075 BB RE MRtk B S biE R EnaSaRERE neolcament i <
for actlvatlon Mﬁth Ilght for no | onger than about 30
- 16 [0€7 720085 6xn2 @&boBGIdntSRAEA/ £8 2d3hse dticoudirgSto Prdagraphs [0064] to
nger than about 20 nminutes; no | onger than about 10

[0076}Tyvharleglsthe rﬁigeptotfpg?ugpeqthg]ﬁecéBthots Ofﬁlﬂij?%gr digggt p{:_g:ﬂ@]étllon of an ocular
deforr%%@%n%ggﬂl[ton Jcom[pﬂléﬁseanf glﬁlgggal,t r(])g gée E)I%ta fﬁg% gsn\ga\é flentgth of 500+50
nm at fue dtumiestianidtensichof frath lathdanWeges of the present

invention in order that the detailed description of

i PPEa) | Pomt Pbed Bt i e TR o PVEHPPORD24 o 0040]

whereW the daeatidaSE rtinkhegetwgﬁf e b i8ing Wit thtﬁa@fn? steip€ iSbdH8&t about 1 and
of the clains of the invention. It shoul be

120 mipygescichwess #fiput dlhusle6d kiinttes) bhatwedmeabnut 6 {3eminutes; between
about qoarlllgeﬁ)t ﬁl?r{]uutte%n %et\xp glg %‘Eg‘&bﬁ?@%m ﬁutgs ?)% eséﬁdabgatyap §nd 90 minutes;

betweéle sb@ito0gnatine rrmﬁﬁtwaiem@ dbout sanﬁmwgld)aﬁout @ nsiaies; or between
urposes of the present invention. It should al so be
ﬂxmtﬁ@ﬂPP@é@ dgyminksse skilled in the art that such
equi val ent constructions do not depart fromthe
SPi bs7And SGAPCerbadiiend AR 80 &% SO Nk 0024 to
appende clains. The novel features which
[0049h ef (@78 wherehethe hatlaxcttie rapsated oo, tWhethrem/ﬁmt,l fom,or lmodrh times.
as to its organization and net hod of operation,

bot 1001 naSPet GBHNTIBARE HE" T Foul g BUGEY G5 PRRCRER (0024

[0049F @1 SOOED] @6l [0079¢ HREGH ltmmvmhng fep iA66 WHRaNHaAGbout 30 minutes; no
figures. It is to be expressly understood, however,

longer than alait RO FRinptes: 1o lgngesghansabayt &Q imisetes:gro lopger shanpahost 5 minutes;
no longgr l!hLujl g%)turt ?tnlng teagldnod]%ﬁgér cg?etu{ zﬁ{(}gpﬁ %/ﬁcggcgs I s not

as a defrnitio s of the present
|nvent|on. Brief Description of the Draw ngs [0084]
For [081gr e Bompleatbedinmahes béraindire gheotiset dveojdirgs@nparagraphs [0050] to
j nyent i reference is now made to

t
[0077hg(§€rie}np Fé‘i‘f‘éh‘iag}?ghls tpr E’E?H}S&ﬁ"i’c'iol iSSUF fq]lrot\xf?g%y p%oto gctlvatlon and the
duratiéf Wﬁétweﬁ BV RAMing @ 8RlivAinE Rbelwde Mdut 1 and 120 minutes;
exenpl ary apparatus to honitor ey€ shape changes
betweetupbay 1 and 60 minutes; between about 60 and 120 minutes; between about 1 and 30
minutes; between about 30 and 60 minutes; between about 60 and 90 minutes; between about 90
and 120 minutes; between about 5 minutes and about 10 minutes; or between about 1 minute and

5 minutes.

[0082] Some embodiments herein are the use according to paragraphs [0050] to
[0077], or [0081] wherein the medicament is for activation with light for no longer than about 30
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application of elevated pressure. [0086] FIGURE 2

diagrammatically illustrates ocular inflation due to
W@Lb@sasmwel i ntraocul ar pressure (di nensions arBCT/HS2007/082435

nunbers of pixels of a digital imge of the eye).

[0087] FI GURE 3 shows exen‘pl ary data from ocul ar

i nfl t|on studi es _where ucl e are unlf
ity i e SR 6§ LOZR G PG BT pJorgs than about
5 mmﬂ@é" rn% 18fger @fanlabbuof m?r%tem&'lﬁo | dhef PR %o&%@%e%ﬁs 85
%est eyes. Ccular inflation studies in all
foI I ovm ng figures follow this protocol as further
det d00%d | nTh¢1 éor%n@h@sogbmd gome ¢piohe dFatppeGyREteghnical advantages
of the \Rﬁese n%ﬁe%lr a1 / é/lr rr? tthoif tfhr :aggg dliegsrﬁlapt]?o];ﬂI afgti\}vggnafﬁttliloq 3t follows may be

better (uld8Btboand Aﬂaﬁﬁ)daﬁﬁwﬁ%s Vi@l yddveBiagess ubjtRe tigkntion w1117be described
WD 2008/ 052081 PCT/ US2007/ 082435 an el evated |1 OP. Ti

hereinaftey which deysm Hrssubipcireh i &g & e dyentiomo df shepldgle Iargﬁwated by
those S04 kt e afgg‘éggﬁes C%&FF%IP% % g{%”aﬂﬁédl L (ﬁlFﬁosL&{ may be readily

activa |||Zet e Ssclera
utilizeld @0 8 Plasik fcsIREdiSyisdh Oﬂﬁeswd)thelystﬂmhﬁesfﬁ)o nareygiig ant the same purposes
I ve | rs of

of the %)gs}:%wl%glﬁf%%g? gwé!gh a?sgﬁ@frﬁa lize Mlo‘;ﬁa o &d a?trhqat such equivalent

constrl&FRE Ub InbBHSParRI R tlﬁ:@'nﬁ%@‘%o Pebrdfke ﬁllvgrxltﬁ;necg sb@rth Th EH% appended
t=0 corresponds to | bei ng raised fromnormal |evels

claimg oTl&Stmmi—@atur@halmgberer beh@ﬁtdamdnemﬁamemlsm ofathe irtvigetion, both as to its

organigyfon s ab 08 o EPe B pertiet MR AT obtsbSahdaftdhiiee S be beter

underiGGINSTrEXE N foflotvirfsS Uk s&@stidnONShen’ Adhfiise@Pat heddedtdl with the
exam nation of Eosin Y/ TEOA (Goup 2) and Eosin Y/ TECA

accompeamnyiag éngJG‘SO llutplsztp ba éartretrlsr a@@ﬁrrtooeylwevay thatr epgh eafetie figures is
prov1(%d§or t?l gugpose oiplllustra%kojl aB\%i %escn‘pplgn 8}118/ and és no %te?(he%nas a cgeflmtlon of

the lintifkeofabdprdReaik ind@nt@s not retract ed shovvr ng nor mal
sclera and conjunctiva. c) Irradiated area of a G oup

3 (control) rabbit show ng mld inflanmtion and
noder at e scar ri ngri¢fyDescEptign obthe INawvings aphi t where
the conjunctiva was not retracted show ng nornal

scl gpgggnd £oNj Ukl béﬁﬁple&r ﬁrQié@stén@hr@ of fhb Q)‘r'és%l% inDEH AL feference is
the scleral/conjunctival border where inflanmation

now nzadd ts twrfpilowingele scriptipecitak¢rOM3Dhj uRLGURFItT heaavdomBarghiggrawings.
typical results fromocular inflation studies wth

Eosr th their cornea epi.theliumintact
red 00 Inenf CVRE b A hEGHE Ry MRt B gapees during
apphc&fmﬁﬁtbl&atesirmwsﬁmpl cal results fromocular inflation

studies with Eosin Y on eyes with their corneal
epitheliumremved prior to addition of Eos

(neé{g%@menfg}WﬁEd@ &fqgéqmmﬁtéc@élypm}ggraéos ocular 1nﬂZtlon due to elevated

intraocular pressure (dimensions are in numbers of pixels of a digital image of the eye).

[0087] FIGURE 3 shows exemplary data from ocular inflation studies where
enucleated eyes are uniformly held at an IOP of 22 mmHg for one hour followed by 23 hours of
an IOP of 22 mmHg in control eyes and 85 mmHg in test eyes. Ocular inflation studies in all

following figures follow this protocol as further detailed in the Examples section.

[0088] FIGURE 4 shows exemplary data from ocular inflation studies where
three pairs of treated and fellow control eyes (12959 and DPBS respectively) were subjected to

-17 -



[0093] FIGURE 9 shows an exenpl ary chem cal synthesis
pat hway for creating a PEG derivative of Eosin Y.
WO 0®843%2081 GURE 10 reproduces confocal m croscopyI/URmgees243s
showi ng (FIGURE 10A) background fl uorescence of
sclera, and (FI GURE 10B) penetration of fluorescein

G—acrylate after 10 m nutes cubat
an elefﬂ@ﬁpﬁ%ﬂht s:ﬁ Pheertrsp Si Pele VTR al?FFreﬁglF ‘E?Jf 35" mmHeg 10P.

Changels HPP§ 8EDERI RS el U0l adERHRI s @bflf@ﬁ" tosﬁﬁlﬁ'ﬁfb the sclera.
ter a 10 m nute incubation and subsequent

|rrad|at|on 553095 FI GURE 11A shows and exenplary '
sI i t00&p ap shese¢xempheadan érondeadardnflitingi Bwrdies where five

pairs e'gfefﬁiga? ésl'fgléﬁuégtétg s?t Qse(Ego%ﬁ]sn?%C% 6%& nggctﬁc’fglyy&ere subjected
to an H@E[tédsﬂﬁﬂﬁfﬁ&&é@&oh% nilh & I(}Eﬂ”Bélﬁﬁ rdrbddUiln hbBnalSkidls to 85 mmHg.

es _showing A) the full i ckness of an Eosi
Chang?s ip P§ gglgd)]% éi‘aﬁl@gstl(apr, hegyisibledight aptil\g'llﬁdeEq_SllA)Y Blylhty to stablhze the

cence within the stroma (Filter 2 in,
sdmngi&”ﬁ%%ﬂh?%ﬂ%ﬁﬁgre 11A); O and the autonated
fluorescence intensity analysis using the MATLAB(r)
sof t{0@3(4. [ BEYGREFbGuREvsl 2xsiplasy Sﬂsisme I sactﬁmis mages hiftopathological

examipony ¢ Sert RAPEQR (e s RehEpnary e T Ekey Blrgug pppseated rabbit

eyes. a9 Wradite@ht@lordeGraRpi2 ABbit 3hdwink infild (BRIH®MhAM r¥derate scarring.
imersion for 1 hour (or * 6 hours) in treatnent

b) Arsobla Coowp 2 (bt wheye durosimncatd was a@w@a@qbwwwnwmal sclera and

conjuliZ PRI D] NOERTE N pOBT Tl 1AM ipfammation and

modera@N@agingNd) PFe Pt LOEoUpBN-26BiR i@REd BB cohjifctWaris nolret@B@d showing
"an" when used in the present specification in concert

normajjselgra prd GRITENGEYADr ABPYYY,In |chﬂ1$}HP5h gdigaee thel .‘gqlqifgl/con]unctlval border
wherquﬂﬁ}l&atl(%pﬁldogc%%g%ere Ihgqwords “conprising” and

rses tes an open claim or claim
I|n1tat|on. Sone enbodi nents of the invention may
congDB@21]of BIGERESTIAtandsdenhowl tlypicmlf resaltefrom porlar inflation studies

el ements, nethqd. ste and/. o ods of the.
with EQRGOP1 ghes WA (i QHeaN B CamiHaR: (TRRYSFREHol Gpital image pirels).

conposition described herein can be inplenented with

respgggd2]t o BRYURENSA anABHQHoWI ¢ ?i@ﬁ'lpfé‘éﬁﬁsj 80nde&asd Redtion studies
herein. [0098] Definitions [0095 The term "cornea" as

with Fesenl Sﬁ@lnefms reitle their gotnal epithaEpar wntoved amwier ghagsidetion of Eosin Y

cover{ng fhe fron of the eye. It normally
(meas%lreme 19 a2 ta Image pIxc o
unctions efracti ng surface, providing nore

t han hal f of the focusing power for the eye. There are
no 003 veBEEUREIMshbhe agekafplarschenticdl Synthesis pathway for creating a

PEG derivative of Eosin Y.

[0094] FIGURE 10 reproduces confocal microscopy images showing (FIGURE
10A) background fluorescence of sclera, and (FIGURE 10B) penetration of fluorescein labeled
PEG-acrylate after 10 minutes of incubation. The plot shows the normalized average intensity of
fluorescence as a function of depth in the sclera after a 10 minute incubation and subsequent

irradiation.

[0095] FIGURE 11A shows and exemplary slit lamp apparatus used to measure

drug diffusion into tissue such as the cornea. A) Top view of setup. B) Fluorescence as seen
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usually clear and has a shiny surface. It is conprised

of 5 layers: epithelium Bowran's nenbrane, strong,
weses®sl s nmenbrane and the endot hel i um The ROF/O8W07/082435

al so houses nore nerve endings than anywhere else in

the body. [0100] The terns "crosslink" or

"crossli ! used herein refers t 0 ton of .
from the cagite :ﬂib@gﬁﬁd ?lsa%t %EW@W%? ehAyrigs A) rf%f‘r Hﬁéﬁ%ﬂ%“ of an Eosin Y
treate® Q(Lrln@zg@?ltm @&UF%u{‘Bil/lA))e B) Gdchied ﬂﬂ&%ﬁjcehé’e Q/ﬁthfﬁrthe stroma (Filter 2 in,
| agen nol ecul €s to forma network of interlinked
as shmﬂl lingggunepl byl €k ahé|the antygestdre flubseseencoviateasity analysis using the
hLAT#%E g& [0101] The term "ectasia" as used herein
e ¥y i | atation or distension of a hol | ow organ

In specific enbodinents of the invention, the term

ref 069410 bHIGURE 10f sBswOslitl lamp imhSesV¥D tB@@ﬁéﬂﬁﬁZ)@%ﬁucleated porcine

PCT/ US2007/ 082435 tissue, such _as the cornea.
eyes fhat t Wele §gated f pigheenpgshi HisHt spithahignedefisingact s(top row) or after de-
eplthegﬁl%z%g&zgh%tgdnq qb’&l?@x &nﬂg{}‘%&? ggrsmhogllrrg angf)t lr%l)ﬁ/rs)blen gazgmtegt solutions
(Eosirt Yieorceanpli@r ybovereaihcalluran nelirdsipomndske fatnadaitmsin Tlahle 2).

particul ar cases, ectasia is the result of

Lacer Aos! Bk RO cAl LA A ey (022

nmedi cal condition in which the cornea, which is
nor ned9» r OHNEeeptRVRItR ﬂ§ngast§1€lﬁﬁ’g bhdet BRARSVEARIN, the words “a” and
. t hi nning and/or bul ging of the cornea. The shape of
an’ wlrrél wethén geuresenf spastifialien ireFongettivih g Worghrompsising, mcludlng the
« b & g Si
i B S b VBB At B ML AR i g caim

or clalinS limitaP60 08 /S emBodinRaRSH tﬂé’l dlveﬁlﬁbrﬂmﬁjd Eorsikt ©N 6r étﬁnsﬁobhentlally of
of the eyes. [0103] The term "sclera" as used herei
one of Bk SNt h@ethad PsopulRIenttiedary the ippintien, Ibix g@ntemplated that

0
any metROU e R E%%gﬁ%’féw%g?%%ﬂ“ el VA respect o any other
nwﬂmdmmpom@egumo&ha@&ml&mﬂneIast|c fibers and is often

referred to as "the white of the eye.” Miltiple

%b congy Io the sclera around the eye and

cont |ts W@ﬁts At the very back of the eye,

the optic nerve is attached to the sclera. The term

" scl[e09y] asTHS efmNeopied” ak @b&l Berti@ ehes GBJﬂ@rtrzfnisFJ 1OhtS dome-shaped

coat of the eye, continuous with cornea anterioly and
coveripg ®f élm frentefy the eypo dt @qm@ﬂy)func{t@ll@@}; am@aqt@,gnqurface providing more
than haﬂceog ﬁg k&:%lsmgqa fW%% é&{]tggnteﬁgl g?lg%ha%f“éa%%ﬁ%éag lI'l? th <f50rnea so it is
usually hﬂieatrlzslﬁu}m.s £>Sa1lffp| swsfacd, dt nechapticdl ofpapgdst:y epinhl:lude Bowman's

but are not limted to tensile strength, conpressjon
membganiee iR [Pqsesniets membiaagaRd tpeRotheliugy o R eergre aliadouses more

nerve ERHAANRSS Hﬁ%ﬁ§§§%§ﬁﬁﬁég&i Exanpl es of a chenica
rty i

pr op ut are ot limited to the

[0100] The terms “crosslink” or “crosslinking” as used herein refers to formation
of a covalent bond between two molecules. For example, a collagen molecule may be
crosslinked to other collagen molecules to form a network of interlinked collagen molecules held

together by a covalent linkages.

[0101] The term ‘“‘ectasia” as used herein refers to dilatation or distension of a

hollow organ. In specific embodiments of the invention, the term refers to bulging of an ocular
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nature of chem cal bonds of the tissue conponents
(e.g. collagen versus crosslinked collagen), anount
wW@Roosasse1 of hydration of the tissue is capabl BCD1S2007/082435

retaining, the biodegradation or turnover rate of

tissue constituents. [0105] The term "changing the

shape of the tiss refers to.c
tissue G G e caPsH- EQIP gb\%ﬂi’rﬁ‘énstpe If (£ po ﬁBﬁ"r&tS ftg‘? eeipyia iy Aystcplly-induced,
althouéﬁ' 3P %lt&fnatfilvet LRBOBmbRts St ﬁbddt'dﬁg tb @@rg@fysﬁﬂlemh? beldd® to the exemplary

tered shape. For exanple, a cornea may

medlca]eqqndlt@mkle;atcp@ghaphrxjpdmycu}gmsesofsctaslap[saﬂ;t: r@ultmﬁ@asbr Assisted in Situ

desi gn { nduce a shape in the cornea which woul d
Kma“ﬁﬂ%?%vgﬂﬁﬁﬁibision of any eye. By combining such

shaping neans with treatnment with a therapeutically

ef f got02je amhe drnOfkerb&dndk’Niat waddhereinhRfGO RS @Chedi€al condition in

shape of the tissue can be nmintai ned after renoval of
Whlcht the cormepeWhight is mopgalbe serdp devaloring cats Bie WPF €rqrpghinning and/or

ot b UG 2 Y QU082 o o o v i v

eye orefith ety wethadighnitensitiot ettina evHidtercammouint diseepad rvisdort. (Keratoconus is a
directl se alteration of one or nore nmechanical or
progrestixnflisedse ﬁmf Ut pGcus Ingtepr pEsRfdhe 8¥es suffi ci ent
degree to treat a synptom of an ocul ar deformation
CongDIOiﬂn TR Ccfln Fhgerh®af use8 Wetin FEERT PRIHOuUgh, opaque (usually
condition" as used herein refers to a disease or
white)p lppteir dirowsh eeeg eofi the telye, eqmm@f)usawstbbff@ma wtedrly esdlthes optic nerve
hange

Posterio?lryﬁclf (PR s el o TR o Gl PG o “the white of he

e." QIGIAGR thilscllisMBRAREOR RUSRSa &oGh@ e ykAnd CoftrélNts movements. At the
Specific exanpl es of ocul ar deformati on conditions

very bagle P{ithe cyer e optig apae inpitasied Eohgiscleths ThuteRmagclera” as used herein
refers If(? 'El‘%t&ﬁ i 01(1§ Q&at Lé‘l?ht e)%ogétﬁfnlug% &/ﬁfl%&) %2 %{éf'l)oly %Iniethe optic nerve
post operative corne I on conditions
posterjp@Bt - | aser-assisted in situ keratom | eusis (LASIK)
ectasia and post - photorefractive kerat ectony (PRK)

ect po |nfect| peripheral ectasi
r heﬁma(?%l d iﬁ%ﬁﬁ“ﬁ 6‘}?‘3 zl‘m‘f é‘n@/‘Blf ﬁléeémcﬁé)é%ﬁ? é)[?la\;gsue as used herein
refers W%'tﬁ@p}fyﬁglﬂl Iﬁff)péﬁi@&%fﬂhe a5duer dxaSbRRIY Emhamé‘zﬂ ‘iiJropeéty include but

gl aucoma ™ (i ncl udi ng ocul ar hypertensi on gl auconma an
are nolt dwwitedrigiterrsilglsaremgthedomjresk@\] stithgtht @expral strength, modulus, elongation

ot cyBIEAPLOLLRSE S5y DS ol G518y 19 B SRR o e

natureldf Gemidasibbh@ bf glﬁttlssﬂld']&&nﬁd'iﬁmsqa'g eNRiedY veRud Bﬁbsilﬁ{kﬁh collagen),
of initiating species, e.g., free radicals or cations.

amourgf achics ot hdratee RE RIS isyis WPl Pfietaining.ribe biodegredation or tumover

rMeofhﬁugglﬂEanQhOto'n't'ators are generally divided into
asses. Type | photoinitiators undergo a
uni nol ecul ar bond cl eavage upon irradiation to yield
f red0t@di callse tEype“dhbhngipfothei slidpk abDrike utided’ ’g@efars to combining

i pol ecul ar ction mher the excited state of th
Photowﬁ&t% trﬁafm?ﬁtaw% P Aeapg farg W% the §f@esa RE2 HsPuscia) Séab(ﬂéze the tissue in

the al&%dnéhtab@t ¢h) e&ﬁnﬂl@ng I8trRa fhBebd ahigcdiily t¥aped by means of a plastic
p hotoi niti ators of

mould designed to induce a shape in the cornea which would improve the vision of any eye. By
combining such shaping means with treatment with a therapeutically effective amount of
photoinitiator, the corrective shape of the tissue can be maintained after removal of the shape

altering means by illumination while the shaping means is in place.
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both Type |I and Type Il are known whereas visible

I'ight photoinitiators generally belong to the Type |
wW@k@s®52081 skill ed artisan recogni zes that the RPCDUS®OT82435

photoinitiator dictates the type of [|ight source

enployed and that different photoinitiators are

acti ferent. wavel.engt and with differe
ef f ﬂéf ci eﬁle fhmp él?etr?R?HPﬁaﬁ% ‘{%FSFétlg‘b APPURL S tBtﬂi“‘o?‘nmo‘mt required
to dlré’é‘tltyrbaﬁ@ Gleerhdl BNBEObA @ hREh &AL P ehENal BbpkRies of a tissue to a
dependent on whet her the photoinitiator is excited via
sufficisntdgigeceph deairn mpterntof an phdaodefenaitioatconditioThe
photoinitiators may be in particul ar enbodinents wat er
OBl DRIl IR T L FLRERRM e o s
or phyisit@l sedn@é an thange @f aCRbfieawhihgeyakned dyndd@ the dén&ision of one or
t he conpounds, and the hydrophilic and/ or hydrophobic
more jticBratel BASYSr It npABPedimenisathéy chags i digiension causes a change in
ti ) u e b t
Vlslonbr 353)::_5? @1?06%21%% g)g c?c'ruie%t (?}éefgl?n{tﬁ)%e% 141(#]ns ﬁlfclu?sye%%rﬂeal deformation
conditphetsociniat ikatasonas @ndbﬂlnlg&qhﬂs&arhﬁ@tﬁ@:onmusaﬂﬂﬁt paBh operative corneal
Irradiation tine,

ener gy, 0i ni |
deforrgg oot R RAHIAT Sed M FReRERIET uSﬁx{L@eﬂK&@f@Sla and post-

photoﬁﬁra&ﬂ/e' NRREGShy L PRRYCEANE ef foseifRGonOfectal®, peripheral ectasia,
photoinitiator. ThIS i nhibition w il provide a nethod

rheumafoigcondgon nf t}rgtxgcgm daganpiatige rhyopih, vegd®l mybpiemdaryl staphyloma,
del eteri ffect f phot I t1at -21. WO
and o3G5 G i e S 0g 9 B B Ao g 1 BTGRP RY

In specific enbodi ments, photoinitiators are enpl oyed

t hatfoaosg WaTRE terp! plﬂit@mtiaﬁﬁ\” ta@Xis€d haReth &@aSithbid/ GorthPound capable
t he amount of oxygen concentration. Exenplary

convepigtabporped hglaire@ewgﬁcg%@éaﬂddﬁ% Sivessblptigto} rrm F%Pnnwﬁéméwgﬁ in the form

of 1n1t‘12%§§‘%§§ ) %%?%&ﬂ ﬁ Jl}oc%ﬁo?rp %ﬁ%@d E’t ljll ?@Eé}%ngﬁ Bgr Qxﬁl%il initiating

radlcal%pa@é f(ﬁrﬁtetipphdwlmtlaﬁﬁ@&@%'éﬂl&aﬂy divad€d9htoltwe dlasses: Type I photoinitiators
"modul us" as used herein refers to a constant _or
underg g pnpEnptulah pend rdevagempen diadintion Hunesld clips yradicgls: Type II

photoﬁﬁﬁlrtﬂ}ls ehndh%% Q%@ﬁcﬁlgr WO By IRUDIEARCE AT schRdye the ]i?hotomltlator

possesses ~a nechanical property (such as strength
intera@$ asthi € bdcpnd horlewmikea (mpd@iitiatar)stol gdnechteafred salicatse 0 phatemitiators of

both 'Jgﬁp ﬁ&ggﬁl} ﬁgﬂ?r% ktn%gzlgo l&%’%W&“&ﬁg&hgghéth’%&fﬁ)é%g tgslécfrﬁ!g)s) gelong to the

Type MRASYI e skillB® afRECFdBENID&! Rt (MBAIRBIE G pAB@idifatbNEick@IQhe type of
of the sclera, the condition of the tissue (as in age

light seprcheatpioyedant! thatdiffesent @hgtomt@%wlisme o¢fivicrad doféerbatrwavelengths and

with (%tg?rglgt ekfﬁglx \Aﬁc ls(:iﬁt%lrtWB ;til%% gedsglrl%gﬂlvﬁgl \ggoglﬁle photoinitiator can

be exé&itedlSisi ddpkideneloaswhe&h&Oghe! pbtdihitiatn Sk |e§c1'f€ﬂjbliau§iﬁgle-tph6ton or multi-
bul K nodul us (K) and the shear nodulus (G

photors grfitafifesThg R?Pt()mlﬁﬁ@és may be rrbeprtlfaﬂarsemlméhrﬁ%a M@seréﬁluble inhibited

by ox % ' %Byar ([gpe]félgi)ly cérﬁéemblé) %ﬁlfﬁglohléfsﬁﬂg %ﬁ)l@ﬁgt%rs into the sclera

rs to“a ete tissue type oun
and/oﬂmmw 1age@brmtd by e seyperf thencomgraanasyhod irenidsophiliveand/or hydrophobic
1nteracotﬁ)lfllls %% tﬁeI Sh%%gn;tlato?s \Sthtﬁ"ll%ﬁé ggs?lle(sg Iljc’g’slljred diffusion rates will be fast in order
to minimize treatment time. High efficiency photoinitiators are desirable because irradiation
energy, irradiation time, and photoinitiator concentration are minimized. Preferably, oxygen acts
as an inhibitor to lower the efficiency of the photoinitiator. This inhibition will provide a method

of protecting oxygen carrying blood vessels from any deleterious effects of photoinitiator
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whi ch establishes and/or nmai ntains the shape of an
eye. In other enbodi nent, the ocular tissue
W@ vBH05208t es to the vision of an eye. Specifi CPERHAPITE32435

of ocular tissues include the sclera, |amna cribosa,

and the cornea. [0111] The ternms "direct treatnent,
activag%la rVStflﬁ'b Ihg}ltit(‘ralgraéglen 1ct ?}’ngqu]?lg]}:lt:%,ly %gg]?tllaggrgte%f? tqﬁlrélql,lg)&?l that are water
solubl)é\'h §loB-tbkie, PhAt QbMidveat®r a TRy of rgx%‘r?@ri:tecon%ﬁtpatlon Exemplary

ti ssue conponents to cause a change in’tissue

photoiprtopes t 1nel=;1de Digrepduntls eclt Aiermulai Ihheatelnp HBGAGWRESL 3959, sand  those

prot BRI RS DR PRI i A IEBprcaion v

2005007 8. chem cal agents to change the structure of the
ot her chem cal agents and the changes in the other

chemi cal agent cause a change in tissue properties.
exarBl®lof ~ThateracimgsidisoianivpsllReapintpigs Reh¢anstagt %mﬁ:éﬁcwnt that

[ 7
bl R AR AP 00 B 0 A A s
a mech#rasas |propertyd sdabr as Stl(ehg‘thm‘r(eémﬁcnty, adbr scingrlal A sisBadestisan recognizes

resent inventian dq@s not enc ass indire

The Cc
that they i3l PAEBHS CRRFAEY! TPt oMo d B EFISA o ppecitic type of

modululi He@fd heallr€AT iBOmaRAH bbBe! hkRuAS, UGN MEM &P of the sclera, the
additionally refer to the anelloratlon of at | east one

condltgynpf ¢im oﬁswn(aduse@eomheaithhdanﬁl ha tisuch lastiam anc theapcular globe.

exam 5 1 BB R R Rt LSRR G KRB Bs gt of

elasticht§! &Eﬁlc rﬁbdhﬁﬁ§8ﬂ {éﬁsﬂeslﬁb&ﬂaé) thRivaMt RBdulRE (BFh&l Ble shear modulus (G,
weakeni ng. Furthernore, skilled artisan recogni zes

or someftigies @ 1y pkatretered ab@sthﬁ mOdﬁ]@é @f tigiditirpr ove vi si on,
such as inproving it to its fullest extent. In
par &bﬂd ar FRPe: S"og‘uﬁ]a? t%s%ﬁem; ad ﬁgeﬁrhérglnplrefeﬁe o 'an(gférag tissue type
pro res ion of S ression o

found dhe bosnssadihted wa i etyleo nInssmie eaﬂaodﬁg@ne Itled dovdarmis@p i@ aGtructural tissue

keratoconous In .a specific_ enbodi nent, the vision
whichgsiblishe; @ad/o gpasginy i hapqief aheysy WRihe fankdypet thgpgular tissue

contribltE&o tﬁ§ vHRADART é nSfS&ﬁf?cr éxal Qrgalé'% on)QHEPHMeéle@BHE %ﬂenﬁlera lamina

nore than one par pol y(et hyl ene-gl ycol)
cribosh.aak blmeornemoner of ethylene glycol with or without
di ffering endgroups and al so conpri si ng sone or no

ot h noners such,.as, far exanpl e,. di hyl ..

o 1 " nAB e R yr g sty et tirectly reducing the
risk ofhandrd tiike efdrfiat lﬁlot&ﬁftﬁtdrrba%éﬂ fiRdr@py Qfhere tHe §1ﬁ><ﬁ§m&1a@or directly

enbodi nents, it is defined as an oligomer or

1ntera<r§@ Wtﬁxetrss%eqmp@jeﬁ@ tp [auseEpern e} Iufhiste pgqpe@teﬁyﬂfgfeét treatment with a
( Q s

prorofHER  GATARELE i L DRGSR MR i

intera&h @htheshresiSmoreasdtBérschemidd @agahis ko thanke titd @arckhye H€ehe other chemical

obj ects up cl.ose but not those at a distance. The
agentsp%@s@ﬁt‘?h?l?ﬁ?é rfiteh othsr ghqmpigh)) agepbFause | ghapgrs imfigpue properties.  An

examﬁ@g{feﬁﬁlrgét W&Bﬂnﬂlatémtréﬁﬁfeh{s' & RSRRYIHRNE S published Application No.
20050271590, where Eosin Y/TEOA is used as a photoinitiator of PEGDM crosslinking for

reinforcement of scleral tissues. The present invention does not encompass indirect
photoinitiator therapy. The terms “direct treatment,” “directly treating” and the like as used
herein additionally refer to the amelioration of at least one symptom of an disease or condition

such as an ocular deformation condition. By way of example, in myopia, symptoms include
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nmyopi a i s pathol ogic and is di agnosed when eyebal |
el ongation is associated with thinning of ocul ar
W@ e®s0s98i N t he posterior portion of the gl obePCHU§W07/082435
nyopia i s defined as greater than 8 diopters. [0114]
As used herein, the term" phar maceutically acceptabl e

refer othose sal which are, within the _. )
Sdemi éHB@h f?ﬁﬂ HERR RS, of u%f tweag‘iﬂ”?%b ﬁérﬂ%‘e&lmﬁ%e aj gkilled artisan
recogrﬁ%ttﬁgttthﬂrreﬂn{eh?doés'n%%H@&i t%flnﬁmnﬁs@ﬁ‘ dsul:l@‘é@[mﬁt%bfﬁ%'@to its fullest
hout undue toxicity, irritation, | ergi c response
extentarini pahnteculdri kseaecta,ndleategneanfmrtsupratf@tmgt the aprogimsooialuireslowing the

progregglglgelf t?llléé(lluﬁ%ra({eg%’lg‘?ﬂflogpggli eéjt %glg% #lygtgg’%lﬁ}]f% or erattoconous In
a specHRIEMBIMWHent2ihe vivgdd stktIpMa. | n the art. For exanple, S.

M Berge, et al. descrl be pharmaceutically accept abI e

salts in detail in Phar maceut i cal Sciences,

19 (94721, Ih%éq’f@ér‘iﬂ’b@thﬁ/@r“élgﬂ\y r@fder@féeas ‘PP@ B%Plﬂlsrefers to a
Compcg.ﬁlg. C%ﬁllpngfng%rg%d OI% a&jtlfﬁ LJ)E' I\‘Hl%(fts }((feh% ?JO?} Ba%Ebone monomer

ation e conpoun ent| on,
of ethglepaghicel yzlthwrr\emhxtut raiyffmrfgr arlghape aad aﬂsroeearﬂpnsﬁing some or no other

functi h a sujtaple. r ent, as descri
mono@%‘ﬁe?%ﬂq I SHAMR ‘ESPS fégo’é?nler é‘eﬁﬂﬁgs‘é‘e?ha?fé[ fonlygigs arginine,
chondp(ﬁtlﬁ Saedhe qgei’éﬁtﬁlr?suﬁat% Uk, qglsﬁe&ﬁé EmboditiehRef T@&e@lneﬁ\Q@ﬁ@ohgomer ora
he conpounds of the invehtion carry an acidic noiety,
polymuchMmg hhaepracd uits af ¢thylace glytal-©@FRIGH -9 her eof
rray, include netal salts such as alkali netal salts,

&Pllzjjldl l’”ﬁlé) [e Qit’rg;fsoi)lauugs %?e‘fw@édﬁlé‘s B}%ng%ll}{ also & refgrred to as near-
s1ghtemmee$s @fthr@ rh@ﬂrtyst@@ blch@ Rkéeyolsieae @b adse bun ast @¥scCataCidtance. The
addition salts are salts of an amno_ -23 WO
presenp GogRISR (8 sutetty s el Zpoenand degiepupf muyaRisd lini sRcific embodiments,
r j ..
myoplaqg gﬁ%k% %111(9§ 5’1&%&59&5 Ee&?@épéléﬁ%a%%hgs ags\r()g{??%r\lggh thnmng of
ocularalﬁzslsdewfn ﬂmtﬂmsmngapomoaoofdﬁe%ﬂnﬂe dBglaasiopia ﬁ(ﬂeﬁmed))aalgirf&lter than 8
acid, maleic acid, tartaric acid, citric acid,
dioptegycci nic acid or malonic acid or by usi ng ot her
nmet hods used in the art such as ion exchange. O her
pharngpegut i galksg 1?&&%%@*9&%1 S FrSade DG Y QCADAAL Galt” refers to those
al ginate, ascorbate, aspartate, benzenésul fonate,
salts Wez wat jthini thebéapeof somdamedlcztiuu@grmre,, sugtalptp iaraeen contact with the

tlssue%ﬁ)fglﬁ ho%ﬁglllngqg\g%rgdélgf}lfdtg Bﬁalhg}l%gy(ﬁllﬂﬁgﬂg X]a ﬁ}?rgﬁtéci)nle gﬁerglc response and the
like, dndr fFBtRmrhAdHiBRAL Qithtl HEOBRIBIOBaletit/rigk Ya@s. aphasiatieally acceptable
O%I uconate, hernisulfate, heptanoate, hexanoate,
salts ;amlaﬁswarbexyhz aeydsr o obehinesel swmrauads. | e peBiksarndn the art. For
ctat ate, I | i
cxamife 5ot AQUEALE PGy GRS Bhuuf PSR acui i .

PharmatémichinS¢ienceb 66:alt €9 (0Y R} Mcorpoxaddhecinpby néfti@hes. The salts can be
panoat e, pectinate, Ioer sul fate, 3-phenyl propi onate
PrePafﬁﬁé%ﬁlﬂhfi‘éﬂnao‘ihé depkisolagoy andpwrifictiep .%H&t@mpﬁu@é% gl e invention, or

lf.at ¢
separagé_if nl%‘écecm&s‘% flte@ Base to? ff Al fﬁﬂ%’tlgﬁéflﬁfiﬁ es'ultablle rea,lgeralltr,] C?S described

[Fuenes onat e, ecanoate erate salts
generstl]yebéllok/e FoRegraagdt atfraeebadekﬁinlctlm cahkad irevetedamiith a suitable acid.
met al I ts
Furthermore, w ere the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof may, include metal salts such as alkali metal salts, e.g.
sodium or potassium salts; and alkaline earth metal salts, e.g. calcium or magnesium salts.

Examples of pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino
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i ncl ude sodium |ithium potassium calcium

magnesi um and the |ike. Further pharmaceutically
waewepsakl e salts include, when appropriate, nRCIE/UK1007/082435

amoni um quaternary amoni um and am ne cations

formed using counterions such as hal i de, hydr oxi de,

group %ﬁ%@@%ﬁ%ﬁ%ﬁ BribEoc e & HREPE R geid: plosphoic acid,
sulfurﬁualéﬁf A bakhrie QRRUST @Rﬁlo\fgéﬂlé Ebld@%dﬁsz%dacgﬁé %blﬁ BEAESacid, maleic

application of a nethod disclosed herein within a
acid, tpetaricortidfcittic meidt hatinicsacsdiprf inglosivtdcyd e tpswingnothémmethods used in the

nmedi cal roce re 0 _prev reduce the risk of a .
art Suglbtaé Apn aﬁxc -pgﬁr[ﬁ?,ce{,lﬁ%atﬂﬁrr %c(gg]&tabll saltg, 1%H$ él&lpate alginate,
ascortRte0f 8paitan; a'beﬁ%nfegﬂfﬂnﬁ@ t hegizO4tOC @akulfate bdratlee BMYrate, camphorate,
i nf or med by the(g;ldance and exanples her ei n and

Camph%%ﬂf@ngﬁec@saqgl eycgpeganepapinn#g. diskicase. &@ﬁ?@ﬂ@lﬁatw%nesulfonate

o 808 TR RO, WIGARRLLSER. O S, PRI henca

hexanSzﬂeChjdk@o&lﬂbOlihgmﬁkﬁeuﬁnésﬁllﬁnatiaact&&pnﬂ@ la2fate, BiratdSauryl sulfate,
45, 50, 60, or 120 mnutes or nore after a

malatq,réréﬁl%aéq: rﬁqlg%adp%thar[e@qli@]ate éot}a@gmaleaﬁ%xllfgpatgﬂmc%ténaﬁ djfrate, oleate,
oxalatge glnﬁtd’f@agg‘m@'ﬂx rﬁggtﬁ:a érQLﬁFaqé” 8. W@hﬁg 0 i(ﬂl\c’lﬁl \aﬁgﬁ)sphate, picrate,

apl ng r surgrca a terlng a corn a SUC
plvalateaspnopﬂmsuestm‘zhrattﬂ Sutcnneke,r aulbare| eusioe, t@li.o@Shrhé)e op -toluenesulfonate,

undecF hoétﬂe? rVe z?tgtsslél ’h alﬁefﬂtéef gg&? RKGP@% Oailﬁxlaﬁlhé kla ne earth metal salts
include %thﬁﬁﬂ ﬁfhlﬁlﬁvbcﬁgssﬁlm V@K:%Jlrﬁ nﬁﬁéhe@lfunf LAMRDA Fﬂgﬂerrﬁiﬁhﬁﬂaceutmally

about 780 nm I n some enbodi nents, the visible |ight
accepqalg,le sajtq IW@OW@SMQPW/HQSMﬁW quaternary ammonium, and

i LSS RFRE b SBRUR D51 T8, Ry SO ol e

phosphdte, ni@Re UbwéRkyN RuilSnat) ankdr-@9n salFertte. 450 nmto about 700
nm [0118] Enbodi ments of the Present Invention [0119]

In enbodi nents of the present invention there are

et Z@gﬁéand“Pe"}%gg / Edb%%ﬁtl&l?}nc rilgl!llj?glt t\xg[ﬂ”n oﬂ%do rhereln means

hani'ca em-cal properties
apphcatﬁbrt bfea hethyd afisciosed hetieli Witkih.a peniod eif ttlmmth@tas 86fficidndy close in time
tissue is an ocular tissue, and in specific

to a mehisaldirARSIREE tormievenk o tgruge the fisk pEa eeﬁeﬂ%%{ CSFIPEE?té)rnan thg,procedure.
A meélcﬁa%ﬁ)fe%ﬂ)ﬁ'ﬁl n%’ i nsﬁ% ﬂ{b‘ceﬁmogﬂmgtwell 16 ﬁ&fd%‘?ﬁ{e guidance and

i nvention co ng one or nore nechani cal
exampderd /horeirc heewdi theirebyr opeabld ed’ détetnhieingc dreneppropuath Bmifgr In some

embocgﬁysg{f}:j {lil\élrflg)gﬁcatt Fﬂl’Il Ker t{i) ggsgfjoé? {}gré]i%d% nrea trr)lga%llcfai procedure, and in
specifleSSABREABMS uplihS, 10r 13§92@)t 25NYEHY50us, HavsD, deVisem & 120 minutes or
mninal |y invasive, safe and rapid method to introduce

Huﬂeﬂh@@amﬁmﬂﬂpﬂwﬁ@ssl|nk|ng in, for exanple the cornea,
| ani na cribosa or sclera. Wile sl owi ng the

[0116] “Corneal operation” as used herein means any medical procedure which
involves reshaping or surgically altering a cornea such as laser-assisted in situ keratomileusis

(LASIK) or photorefractive keratectomy (PRK).

[0117] “Visible light” as used herein refers to electromagnetic radiation having a

wavelength of from about 400 nm to about 780 nm. In some embodiments, the visible light is
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progressi on of keratoconus is one specific enbodi nent
of the invention, the invention also provides the
W@R0ioBI05298t 0 crosslink or pol ynerize custom nol BEC/IUS201/682435
ot her parts of the eye, such as those within the
cornea, sclera and |lam na cribrosa, for exanple The
resent inven | es to a_diversit

ion a
clectr "}ﬁﬂlﬁl? Eﬂﬁiéat’i"ﬁﬁ\%néﬁ ‘?‘%& R 33 from ghog ‘@0 P 1o Ggnm. b) from

about @Q@Hﬁm At %Rt PhPhA dr%?froﬁ%@ﬁtl 45NARE) aRETGF nfr€qui 1 es
re-shapi ng. Exanples relevant to vision include

kerat oconus, posterior keratoconus,

post er ed in.sity ker on1Leu5|s ( LASI K)
ot 40} B3°" B Eotienls SLPICRE TR TREMAELT omy (PR
ectasias, post-infection ectasias, peripheral ectasias

(such as pellucid marginal corneal degenerati on),
r hedfBtBi d Borramtadgnentsf oft Kee cRyesras, m@l@@@ﬂer@ﬂ@veﬁre methods and

comn S ST OBy, A s 5L PR 8RR, o e

in thedsydg! efpadimlidtuali clal deytalnetBeqnhe eosdel Radn edulaf tissue, and in specific
exenpl ary topically applied or injected phot0|n|t|at

embodignty Getacalar gt 1 cPEER &F S8R olNgbRutiatler VRl FETgfagn embodiment,
the pr@s@ﬂﬁﬁbétﬂ%&h%gnée?nsaﬁlfeﬁﬁg oﬂé 8951%§e°'1lng élgfcai(ﬁ{(ﬁér%gﬂl?éd properties of the
Using insight i1nto parftitioning and transport of
corneayvhi@casl fesar mﬂoflddaémthrknemoconma can nodify or generate
a new nol ecul e that penetrates the epitheliumw thout
epithelial toxicity. Photoinitiators that perneate the
cor nggpojadefualesirt iditcnd, b %rév@f?t QY Hedbio Whe WrkdrBroconus, the
suff|C|ent concentration to achieve clinical effect
presenti inkiergerly skaygedevigsot oainithaiit |11®ws1veh otfei aid rapidrethpditto introduce
th gﬁrneat§>£he .cor neal E it hel niare eécelleqt e slowine th
erapEU SIS S TS FEARRTR ! ‘i%er gy 40O L RCIgE.  While slowing the
progre8§iberof. kePRBELrRAB Gt AnBi dpeéifier &ntfdimemSoMRe 208422 AL invention also
PCT/ US2007/ 082435 interest do not perneate the
providep theehiliegp ccressiinkpapel y@arizhen stun imaecdrsi tatoghar parts of the eye, such
I t at
as tho%é v@ﬁﬁn tE ei ﬁgll“g%r éﬁ:gé; anzhl%l%exﬁl {:Jr%yf%ﬁé;fﬁ %Q%I}éﬁllgnv'g#t %&géﬁt invention
apphes howdivhﬁﬁty ofeenditionst inediic trestigse ofi d faué isaxpablengannot maintain its
tissues to potentially damaging WV |light. Treatnents
normaj sBapep Aggiol dgauifFat e HPRPIAL | SpiFleppay fy sisjongteeludg fegratoconus,

postel{Jﬂek dﬂaﬁJﬁén&f aé(%&—'lé@@ll— dsgg@dfgﬁ n gjl ﬂ%ﬂﬁe&?sus(ﬁgbsﬁﬁe() t%&\{asms, post-

Irradiation are avoi tion, one Is
photoltebaeiveZeraedsslyi(ARKN gctasing gost-méattian |eoua81apqienphensl dotasias (such as

avoi d .crossl i i n.unt ted tissues.
pellucftl Sapeiial Cgned) riEnsiio SlBiae tpationh ofaa qoreg desenerative
myopl'anltegﬁlﬁf tyopiaVRIdtalt BHhErRAS Lﬁl@uc‘o&ﬂﬁeanﬁ%ﬁhﬁlqgnsﬁcﬁl ahieta.
he“necessary degree of crosslinking for a patient.

Results indicate that irradiation tinmes |less than 5
m niPEdllar eThosisveiters havsi glevglppeds Bortivigaliheackevent pembination of
e, N | n
exemﬁell% 8uttofalrg%W%gﬁ%l%egsg}aﬁliﬁc\v/ezis )F&ER%H a% nd 1?1%ijepfrf%h u'cr?ltgu‘gﬁ) to generate

sufficieheabedinkingi tvi aitesd Srogleydibn as ka@tdceﬂﬁ§ Usapdinkigt tito partitioning and
care providers, such as surgeons. Further control of
transppytgpft medtcrleat inkh B ARGy %‘3 52R imedifoRr gengrates a| Rt gpplecule that

penetrgﬁpttg%%ﬁﬁgl e entgﬁﬁﬁgqltl%}%ﬁg%o%ﬁ:htge PRYoIfiEatER! thgtefjérﬂf&te the cornea

adequately diffuse into the corneal stroma in sufficient concentration to achieve clinical effect
with subsequent photoactivation. Photoinitiators that permeate the corneal epithelium are

excellent compounds for permeating other tissues, such as the sclera. Some photoinitiators of
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cornea) can be achieved by extending the present

i nvention to two-photon or nultiphoton activation.
WOH0B8M308ON usi ng hi ghl y-convergent infrared |PghUS2007/082435

further reduces risk of irradiation- induced toxicity.

[0122] Li ght Activation [0123] In certain aspects of

I nventi on one e tors. ar .. .
interesy :218\?1088‘%{“‘(36&6%‘3%6 ’éhecli“é‘g?ﬂét 4?@“38% W‘éﬁ}? sthogna by injection.
This aﬁ@tv's Y)ﬁ& %jtreﬂt t\x;ltﬂohgfetmov'ﬁ‘{ e léglthehlr}ep‘ftﬁéﬁlﬁh NNekE Wﬁ%eﬂt&% show that

light may be of any kind, in particular enbodinents
one canstraat gssblle@ Wilqhgtrtt expasing avsugi; &t poteitgihly, dagragingf [y ¥ rlegit. Treatments are

providit B a5 A bF R PR B O B R PRI caused oy

uv irrddigiddl el dvolifedi rmagidaddOonk Sis @B QY RAalide0d3Mlinitid@ using irradiation
duration of the exposure to light may be of any

pattengsl}ptaé(g]dé:r kﬁsh@klgg m Wﬁ@r getgd tispuest d) hg atenpilyed pheog)itigipeconcentration
and l%ﬁ[ %{t%}lsq o LOIM tl?lg l- 151’e 11[111e pl%rfl ‘%(P ltg refﬁ%P Gl S ecegggrg degree of

ure is i'nuous I'n sone
crosslinknigSfot npsatienk.t Regidlts nidicaaéjdiat irﬁhﬂﬁitloﬁﬁ}ﬂ&i@tlﬁss thiahes inhrgiﬁés are possible.
plied for about one qr nore seconds, one or

This Whﬁhoggn tagy tgHment imgrfeom dlrsinufes uspeciipatlavemmandsuv ligt o about 5
mlnut%:sJ &HH Vésﬁ %E}H{)l\'}\%dthe oc%Hulleef%ytrthQQ Yh 19ﬂ%al'§n QU s I?ahents, and health

east ut es, | east a three
care pmmdﬁressuchtas Isefgsbnsabﬁmthefrcwntrnh ofuli g, acat(atioaa(sﬂchahmgmctivation at a

et RS s, S BRSO S5t g By of e
corned) €@t b&eKiEv B? SREHIERS the@prek&RShvARRYT o HREpRdBN L Smultiphoton
at | east about eleven mnutes, at |east about twelve

activapipmuegyatipn qsggshlg]alb;mgynvqrgemue@atred hightufueder wdu¢esgesk of irradiation-
g aQout fourteen mnutes, at |east about fifteen
lnlw%%ﬂﬁkg and so forth. In other cases, the light is
applled no nore than about thirty mnutes, no nore
thanoedmut LygntActivaiien - 26 WO 2008/ 052081
PCT/ US2007/ 082435 m nutes, no nore than about twenty
m nutes, no_ nore than about fifteen mnutes, no npre
t harOTZout In &AM nEiPeets %o heoimyentie AMo@F MPHe Photoinitiators are

prov1cf&1rlb'to%§ or Mo RsEuds nﬁr{hég&w aftl GAtachl A thh ghtMARhough in certain

t han about seven m nutes, 'no nore than out~ sI X
aspectyitutight, map beorfeantyhland, ahopmtlcfulmeembcvdnmests ino vinibleelight, ultraviolet

ight i RS 86 107 &Y FAR PHSUE SIS ek BENRBpIoGCepion. In futher
partlcﬁlﬁlaé’in&hﬁ’ﬂ&n@ r‘&ﬁmﬁ]e'lig‘h?lrrah%aﬁ]ls & Upe(ﬁr y light sources

for visible light irradiation |nclude | anps (e.g. a
N@rcurg Xenon Arc Lang opt|onallé filtered to emt a.
subdBtZ4f | Thhduigdoe Pk fhgtarppsure s bghy maynbe of any suitable kind so long

as the lé%l%gt:]mlg %@%ﬂsygredacf g%é(i érgg’l% 11%9 \?\Aﬁlt }},]%tu%?ﬂearsgecty (it Slggglt exposure is

continbb@) talthsghriai sbmedﬁmrld &Ninte@ i tteRAD Mg additieral fa@pﬁc&;[ he lighe is applied
ti ssues and photoinitiators, conmpound(s) involved. One
for byt CBRiOF FIoFHSIeRBPRE 0F pre; RSy ORRe A NOTE BOR] dfstpecific cases, the

light i 'agpﬁed RIreStdsy aBAH one minute, at least about two minutes, at least about three
minutes, at least about four minutes, at least about five minutes, at least about six minutes, at
least about seven minutes, at least about eight minutes, at least about nine minutes, at least about
ten minutes, at least about eleven minutes, at least about twelve minutes, at least about thirteen
minutes, at least about fourteen minutes, at least about fifteen minutes, and so forth. In other

cases, the light is applied no more than about thirty minutes, no more than about twenty five
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time of illumnnation for a particular application.
[0126] Photoinitiators [0127] A Exenplary
wWeh@Bo5208t i at ors [0128] In certain enbodi ment SPOF/US1987/082435
present invention, one or nore photoinitiators are
provided to a tissue of an individual so that the
minut gy 60 GFE SHBGEDoPSHBE MBS AB GBI B S PoBh GG FBRES no more than
about Eéﬁ%ﬁl‘ufk‘st ﬂl@fn%festhﬁﬁ SbolR e HBRtdsOn Aok SBUE aBdut@ikht minutes, no more
i ndi vi dual so that the tissue is strengt hened and/ or
than abprtpeverf minugesuao inwre Hlanebewk, six mioees, aiormers gt ghouhfive minutes, no

ically effective amount of the
more G BRI Tk s & ol (o iveh Fiapiseong gropp han about ovo
minut@&TBHAG moROMER 86but Onédini@eé| y cause alteration of one or
nore nechanical or chem cal properties of a tissue to

a sufficient degree to treat a synptom of an ul a
def dPhatli onE é%m%lmy light Sp@rf%]formvb@dlahaleeéhatlon include lamps (e.g. a

Mercu?? giteﬁbﬂ] ﬁtgé Lo Yongg?/ T'l?tgl% 1t ehptea I%]di)\égtrgf' ll%\ﬁ/l‘ta %Vélgﬁglhsa}slasers and

ot oactivat abl e an upon ot oact tion
light- dﬂﬂurtﬁgt dlyd@f([Eﬂ)S [aghtlie gsﬂierﬂil}eusmd(ah aniigtahsignd/ 10100 mW/cm® with the
em cal properties of a deS|reg?t|ssue In. sone

partlc@%gahhgﬁ 1tyt(i‘FQe S S iAoLE opther, agtoa@,p@e tissues and photoinitiators

compcﬁﬂﬁts@'lﬁ\}otl‘iféﬂt One b s NRthEMP A lITERYS, bel e to adjust light intensity and
photoinitiator is a visible Iight Type |1

time op hibtnoinatidan @t eparticObBAPplicatigrer t ai n ot her enbodi nent s,
the photoinitiator is a conpound represented by

For ha ceutical salts of Formula |I: -27
g@i‘% oszggﬂ‘pﬂﬁfl‘? 007/ 082435 COOH RL Ra HO 0 O
R2 R3 Formula | wherein R1, R2, R3, and R4 are each
|nd ently H, ,hal ogen r In certain
igﬁgﬂnts RL. Ar2, E§Ihﬁﬁ'§ﬁgggﬁ£ﬁ ? ependent |y H,
Br F, or MI.InonreMmmrmMS R2, R3, R4 are

eachoirglependentian HmB¥diRendNOBf e %)tré§eht ohb&ftion, one or more
enbodi nents, Rl, R2, R3, R4 are each hydrogen (thIS

photom:ltmmm At provised do Rrfowe @fsarf indoridund ¢p rtil)at thymeehdnegal and/or chemical
nent s

propelglg% ﬁg g}e tcs[sHé: arec%tﬁ%gu ngln Pegific em‘t}(\% sasong OSIHnlorg)phoFol%mtlators are

providetlitb la @sieof earbRENiaRN1S, thdklthe BEsueR3 strébtiihed @a&/r Biiape of tissue is
éthls conpound is also known as Eosin Y).

altere In certain aspects, a therapeutically effective amount of the photoinitiator(s) is

employed, which refers to the amount required to directly cause alteration of one or more

mechanical or chemical properties of a tissue to a sufficient degree to treat a symptom of an

ocular deformation condition.

[0129] Any suitable photoinitiator may be used in the invention so long as it is
photoactivatable and upon photoactivation it directly affects at least one mechanical and/or
chemical properties of a desired tissue. In some embodiments, the photoinitiator is a Type II

photoinitiator. In other embodiments, the photoinitiator is a visible light Type II photoinitiator.

[0130] In certain other embodiments, the photoinitiator is a compound

represented by Formula I and pharmaceutical salts of Formula I:
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[0132] An exenplary conpound of the invention, Eosin
Y, will be used to described the present invention in
w@e@apsaosdet ai | . [0133] Eosin Y is nost conmonP@T/KR2eri082435
as a water sol uble xanthene dye and is a commopn stain
for collagen. Eosin Y is a Type Il photoinitiator that
is typically used in conbingtion with triethanol am ne
(TEQA). However, as with @
photoinitiators, any suiflable qo-initiator can be
used. Having an absorptio around 514 nm Eosin Y
is activated efficinetly DBy gl ty, visible
(green) light. -28 WO 2008/ 0§ US2007/ 082435

OO Na O Br J\ h Br CH2CH7OH HOCH2 CH2
N, CH2CH20H Br B *ably, Eosin
Y itself has a well record of

ions as shown

erxgUPeenonst rat i ng
bi oconpat i bi | ity . Ophot oilni ti at®dr syst ens.
Aut hors Application hkayama et. dl. Henostasis of
Li ver Tissue Orban etf2al. cCardi ofascul ar
Applications Cruise et. &brmulpdthak et. al., Islet
Cell Encapsulation / Desmangles et. al.

whereM Rf, BenRapsdiRahieasach EHdepariendly Bt halagen, or Bdsder nal
Pol yneri zation Luman et. al. Cl ose linear cornea
i nci sions, . Carnahan ef. al._Secure lasik flaps
AIIé@kgﬂet.I%ﬁ?“aﬁb?ﬁ?o P%n@h&ﬁ’%ﬁﬁPﬁECC%PdH&HFBﬁ?“b’H’BLIV“

NO.,. (I'ﬁo&ﬁél%ﬁﬂ)adiments, R», R3, Ry are each independently H, Br,or NO,. In still other

bi oconpatibility in
by Table 1. [0l S

embodiments, Ry, R», R3, R4 are each hydrogen (this compound is also known as fluorescein). In
other embodiments, R; and R4 are each NO, and R, and R3 are each Br (this compound is also
known as Eosin B). In still other embodiments, R, R,, R3, R4 are each Br (this compound is also

known as Eosin Y).

[0132] An exemplary compound of the invention, Eosin Y, will be used to

described the present invention in greater detail.

[0133] Eosin Y is most commonly known as a water soluble xanthene dye and is
a common stain for collagen. Eosin Y is a Type II photoinitiator that is typically used in
combination with triethanolamine (TEOA). However, as with other Type II photoinitiators, any
suitable co-initiator can be used. Having an absorption peak around 514 nm, Eosin Y is

activated efficinetly by low-toxicity, visible (green) light.
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West et. al. Thronbosis Inhibition [0136] In

particul ar enbodi nents, the photoinitiator is conbined
wWawaok/ose081 or nore | abels, so that the | ocati oPCEHOSZ007/082435

anount of the photoinitiator can be nonitored once it

is delivered to the a subject. Exenplary | abels

i nclude a fluyQrescent | abels which optionally may be

sel ect ed tor essRlaat wavel engt hs of |ight which do

ly @ctivate the photoinitiator. [0137]

y neasurenents of al nost 150

exi st (Wl | ensak, 2006) t here

jict ve fornul as for d| of
chem ¢ e cornea (Prausnitz anﬂi§%%nan

§ i ncreased |ipophilNcity can
hcros2 the epit HBIGHRCHAr r i €H,CH,OH
(Tangl i wret al ., gP94; Sasaki et al., 1995). Al so,
renmovi ng charges from pharnmaceuticals may i nprove
permeability. In vitro neasurenents -29 WO
2008/ 052081 PCT/ US2007/ 082435 correlate well with in

vivo resghpy for epithelial permeation, pgpgaded the
tlssue specinmen has its eplthellun1|ntact In sone

nts d<of OV|ng Q
For B}iﬂﬁ 1818%1% 3 Eomﬁhr&gulé t hheas epi t“ﬁ s{a%flshe? ?rack record of
biocord patitelag €n b rénge v bpislidadomsedsishowE Bl Tak)el 1at e derivati ves
t hereof. One such nodification is to add a short PEG
to tABYar bdirate silfteratys, desgnssiaing obiocoppatibilihgfe Eosin Y
photoippt@teysaste@s Eosin Y (PEG EY) by tosyl ati ng PEG OH and
grafting it to carboxylic acid site. For exanple,
Autliolps ee | engt hs of commerApdichsiomvai | abl e but exeppl ary

Nakaﬁ%ﬁi"a%f'aﬁane USET. 'T%staﬁﬂ%f@ﬁr%uﬁ' 0138]
Orbaf {F P T OTTEr 1T {1 CROS, GRYREwR ADMEARAI | .
Cruis"r’t'gésg Hogh Soans and P e dbPESHEON e gne | hto ¢ he
DeSﬂ%&é gk &t hFIQI s _of corn IOCQFM%
Elisseaffiefyalof npdel syst ens lrewstese Rolyatagizatiaen
Lumpottydlysi ne, pol yar gi ni| §8gseguleyicgosneal mejsidngal ur ohi ¢
Carnalcinckt. adler mat an sul f at ¢ Sekar dhsik flpkfate, chondfoitan
Alleyiidlet.al.e, or heparin sulpwileeaRht @vBanvi@s | ati ons pf
Eosin Y or new phot0|n(ymﬁggﬁnqyg&ng&ﬂps to tarpet
West%‘i?eﬁ' fic interactions A mbdIW RAmGdn (1 cacy. | 139]

I I veElYy UI I"IIUl UI I UT at Ul [ ULaU] 1T SUIIE

enbodlnents the photoinitiator(s) may be delivered by

any SU|tabIe manner and using any suitabl e regi nen,

SO |[OI@ as bh][fﬁk:ﬁ]ﬁﬁ@tﬂb@&inh@ntﬁfthe(p‘hbwﬁnﬁﬁfﬁﬂ ng combined with one or
In particular enbodi nents,

more l‘gh%lf;,oqoﬁqhgq the éqc‘(agyn pRd/germnowt & t]@eoblﬁqf%lp}t&;ltorwn be monitored once it is
deliveldd t%ctflé Qb epty &gsialgélﬂﬁlg}{fél'e rbgﬂﬁdféstc@htnﬁgelg %Jh%sgptlonally may

cont acts yasp Soa In photolnitiator
be sekoted to ﬂuoresce at wavelengths of light which do not substantially activate the

Al t hough perwEabi

[ =

photoinitiator.

[0137] Although permeability measurements of almost 150 different compounds
exist (Wollensak, 2006), there are no reliable predictive formulas for diffusion of chemicals
across the cornea (Prausnitz and Noonan, 1998). Trends show that increased lipophilicity can
assist transport across the epithelial barrier (Tangliu et al., 1994; Sasaki er al., 1995). Also,

removing charges from pharmaceuticals may improve permeability. [In vifro measurements
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forth. Eye drops nay be enpl oyed, and in sone cases
the photoinitiator(s) is Iyophilized.
weh@Bo5208t | at or (s) may al so be delivered to a RPOFOBW07/082435
t hrough injection into the stroma with fine- gauge
needl es; this stromally injected phot oi ni tiator can
i.me. bet ween

correlit)tﬁ &e \mtlf ?r;{z)z&? trfgsgfa%reyngﬂ%fi%ﬁr%&?ia]@,l BAVY c;th‘gélssue specimen has its

ep1thelfigﬂlll"1§1¥a%E:i I Qme "éﬁ{b‘()ﬂgﬁ@its Qﬁ%'rﬁ&h§d an Ci*rnﬁﬁ)\(/u%eﬁéﬂ@gat@(gh 8f Formula I
variety of factors, including the diffusion rate of

compauings tlphmgmtml etputhtlorn(l 89 td decocashats tchangetbyt ingldng cabdxylhee derivatives

thereoit g)gll lohd ogllfltcgtg?ff ﬁﬁf@,%ﬁi@lﬁf t ?’E%S (o) tﬁ?{%%@ﬂ%ﬁ? e gshtF For example, one
can prb € PEG—grhfte(T B6siR hotFEGHENY )Qiﬁbi}ﬂﬁtlﬂ'ﬁﬂ%ﬁ@@}ﬂ) aAY bfh@hg # @ carboxylic
e individual, and then followi ng an anount of tine
acid sxt@ Bpseianpla dbree fragBhorf siopimaraialy @eyilahlesbut caemplagy BEG-OH can be
P 1 EM! on and/or sufficient |evel, for
used: ﬂﬁ}4§& 1s?({%dd)é:rrléldlatlon may t hen be applled For
exanple the photoinitiator(s) may be nonitored with
sl i t{01381ps @hel/smonmorthechlckesti kyasobpas wddae dongprises a complex

phot oi |t|ator reaches a certain thinp a , ,
arrangﬁ%‘r"{“i & I%ﬂl ag‘?nsgfﬁ’él ACTAENIAS an%ﬁ&?ofgrﬁfepgg’f:ﬂﬂs(s)ln%ht into the
molecﬁﬁl} iY@t @F el LthSibatidnNfrBmPAE skl & mEAA"RL@mst @8llagen networks,

photoinitiator(s) is -30 WO 2008/052081
polylyP@e/ mﬁm@gﬂﬁmszwacymm,t diyaldronid |agid, tdqmlatatlnr alége.t keratan sulfate,

ertan and then t .
chondfsPor i drdpesh e HeGeHoR SgHiR T giRein Yoguapptoinitaor
compdyHay i tafget bpelBichRleYREBNPIAAL ik Rhdel cfi®dcydel i very and

phot oactivation of the photoinitiator(s) may be of
any suitable dur at| on, although in specific
enbd8iiEnts, theBti rrebellgel’éir?fg’ﬁét%m@'éﬂ)l’of seconds,

m nutes, or hours. In specific embodinments, the anount

of 4{)% 1''S 1ARGME é?ﬁ‘(?od% L Che gg}i{)mm@@or . r}ﬁéf%e 8lRkted by any

three mnutes, on uptoaout 1 m nut es.
suitabkddaririeo aad uspg any smtabtm«agmmns(s lonighe adbierapéwicalbe tiferive amount is

n|t| i ver hot oact i v
emPlOSf‘fgt g‘f H?Iitlf: {)F gélﬁﬁnf%ﬁﬁ Of(ﬁglﬁla ébfs %qﬁk {ﬁdﬁgp@&bﬁy, by injection,
by coﬁg&bﬂ(mt:l\ﬂﬁm os‘&'s'@aﬁr%d rel@&@%nta@fs?q)yni 8{5511%%508@3%5 pRotoinitiator, and so

m nutes, a m nut es, about utes, on up to
forth. a}Eggtdrg_Q&)mam bmtmgloyp@lﬂ@i] inCsoni¢ sgsee the m@bt(nmh@tnr(s) is lyophilized.
hot oi ni t.i at ated t

Photo{]ﬁ(i;)ll4 s)léllé%yg% tglﬁlg V(’:‘6§/d 0 a ﬁﬁl}%%ﬁhrB?q{‘i 4 [ ggg uétﬁ C}he stroma with fine-

gauge n@Ed18N; %Q&rorﬁhll}l 1n{e@fm pietdinBAr S3SdifiFe mtd $1Rm 0 Pinhelae.
i ght systens, | um nation by an indirect

opht hal m)scoEe delivery systemare all exanples

i || UR Nt i ohhe Hewi Rebyeaneriigneigitiatps ety ang ntrméatwe@ay be adjusted
for mC?Ol{aH%aﬂglgé afll %%'y‘&%@%dfkﬁ%t? k/{lhet Y f % ’?)I?Ahg% ﬁ? Vﬁig?(ﬁffﬁglon rate of the

ni‘que nay
photoinltat@pr opr Ithft eangety el arg hi Sﬂ)e Csfabhlltg htbf die @hotomltlator(s) under the

Condltgglg r@g géllgg]téﬁetgl:tlgi} ?fggl E{Hﬁ:@&ﬁ:é@?? glgeglfs{tg)l. Qﬁlte p?errPOII‘ﬂElatgf'(S)t may be provided
to the individual, and then following an amount of time to ensure that the photoinitiator(s) has
reached a particular location and/or sufficient level, for example, the irradiation may then be
applied. For example, the photoinitiator(s) may be monitored with slit lamps and/or confocal
microscopes while the photoinitiator(s) reaches a certain depth in a particular tissue, and then the

photoinitiator(s) is activated with light. In a particular example, the photoinitiator(s) is
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photoinitiator(s) in use and other paraneters
di scl osed herein. [0145] Treatnent of Medica
W@00d05208hs [ 0146] I n specific aspects of the PCT/US2007/082435
i nvention, the methods and conpositions may be
enployed for any nedical condi tion of a subject in
er eof . h in art|cul

momt%rﬁg P ’rtspege‘i’i%fﬁ%a ‘Hn% Féto ﬁe‘:rerté’élp %&Fﬂ\}éﬁﬁ’%ﬁ?lmtlamr@ is
activated ‘Mgﬂelfl ¢, for ot her manmal S, such as a horse, cow,

dog, cat, goat, sheep, or pig, for exanple. [0147]

Treatnents nmay be repeated in the individual as

need@t2]For Thxampin of imedwtwert photandifiator delatemeand phogoactivation of
the pho{%nr(lggto%‘(s) ma%{)g b aI‘(lj a StraglliJl t(ﬁrlé%ro%vﬁ o\?\llig% Ir;]ne ?‘pteﬁg:: Wldim%n s, the time
is on heedQUs sfeé@ﬁi(sﬁ”ﬁlﬁﬁutes[ Ol A8lrs A.In Gpedifi¢ eMBOdi@ants, the amount of time is

Conditions -31 WD 2008/ 052081 PCT/USZOO7/082435
about [opg A9iNuiex ab%dmom%esmab@lﬁé TefVBHULES N O tUpefoeatiagit 120 minutes. In

a Lar f 0 It

addltl(g%lg tspgc' ic © C, rrbo P(rirle?r?]etﬂs tﬁe: 8{1 51'1 g)e&g%ﬁmtéhgn[bl%%ﬁt r dehvery and
photogoiRidrs ef thekpeltmblnﬁmmras q@o]s)hgem t(han kiboatt @Eomirsite, about two minutes,

post - LASI K ect asi as, PRK ect asi as, post-infection
about é‘tgf:%lg}uélges Pyt gp]g.}tese@}gglg m(nbulgpcsha & | P{pRfeg on up to about 120
minut&®r gi nal corneal degeneration), rheumatoid conditions

of the cornea, degenerative nyopia, regular myopia

and/ or scleral staphylomas, glaucoma, normal tension

| ayg , and ocgl ar In sone

g (L)[ nts, t heé E%g&é ngrggilaﬁglrlmy be used

prophylactically to reduce the risk of or prevent an

ocul[@t44]def Dlumahatoom ¢foplabtdindiatorncdateti tigsuafnynagrfbet lme:omplished by a

for 0|n rticul .enpbodi nents, the
numbﬂe? ﬁVla e %fgrs%%a&l% Zbllatoﬂﬁ@ dRIYEY Sy SRTPy ]\i}(ﬁ’rt Rptilight systems,

illumifRRR B beTindnde ro%ﬁ!hﬁﬂmos@oﬁeo‘@lﬁverf RStQh ar@hl&txafIIeH illumination
operation to reduce the risk of "a postoperative

devicescrsadibi adaptabdg ke thecoreneald methodydistlosed bomidi t hopssuitable device or

whi ch C li.catipns .of ..such eratio 0
technigie Gty B TG A Bl e TR SR SRS bR PRt s ot tight ac an
appropii$ inteheig okt a tduefioiertl dmobit o8l BMEOMased RBA&all$ on the specific
progressive | oss of retinal %angllon cell s associ at ed

photoigjtiakores) pippsengfothen agpretess disglpyasl iseedst. Mbst of t en,
this optic nerve danage occurs at el evated i nt raocul ar

éﬂkﬁ gT??hﬁﬁPthpﬁﬂdﬁ%lEHhﬁﬂun&bt unconmonl y,

ver i den opt1C nerve cupping can we seen at
nornal i ntraocul ar pressures (normal tension
gl aybbid) . Buspgoyiespaets afochavbrvieetion, iavieethhdyumd dvmtpositions may be

nt raocul ar re defornms the supporti structure
ermplogfd i@ sEaciehEPUBIOT HER P En B RS naRhqigh i gaicular aspects
the sub @t Ref hias, lih @ﬁﬂhe‘f? Qllsﬁé’c?s thé knvdRUbA QY BRAulFor oRWRRImIfals, such as a

|l ezza AJ et al. The optic nerve
horse, cow dog, cat, goat, sheep, or pig, for example.

[0147] Treatments may be repeated in the individual as needed. For example, a
second or more treatment may be applied within days of a previous treatment, within weeks of a

previous treatment, or within months of a previous treatment.

[0148] A. Ocular Medical Conditions
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head (ONH) as a bi omechani cal structure: a new
paradi gm for understanding the role of I10OP- rel ated

W@ 200895208nd strain in the pathophysiol ogy of PCT/US2007/082435
gl aucomat ous optic nerve head damage. Prog Retina Eye
Res. 2005; 24:39-73 2. Bellezz AJ, Rintalan CD

Tho et al. Defor ion of the lamn
cri ngngﬂ H\Aéi Sbodipents thj(;rﬁjaq IRYHEP WA i 1§ gﬁ?tfn;‘?nt of an ocular
defonﬁﬁ%ﬂﬁrédﬁﬁmoﬁl el %@Hﬁ%mﬁcﬂﬂﬁ%ﬁts @ar&zhﬁﬁ 'HéforMaﬁmS‘ébndltllon comprises

003; 44:623-637 3. Yan , Downs C, kin C,
keratogg@s mostt:nmokpmmcgnuy pﬁst L%IKochMSélrm)seaRKy ectasias, post-infection

ectam%n &)eblgﬂartﬁlg%? airsrlg?r,] Céll g% g%llgcglrg:/{erﬁagﬁi%gn(&)lrﬁﬁl g%gggéht?(gngsa}heumatoid
conditidn¥estt tHepbdrhiad, nadlgenbritiveC myopfd0 fegul #A8ihdofiA- Afllh) scleral staphylomas,
I ntraocul ar pressure induced posterior deformation and
glaucamg, ckaspiahdensiva. Blapeaima. 414 Bedain hpmitsagiony el se@gecmbpdiments, the
metho'ﬂg1 q}%g{}él &1%)9 %%n{lsretd Hltoghﬂ?%t a%egg(t'rfé; ?%eﬁé{gfgs(%faér pp%nt an ocular

deforrﬂzttfdﬁpi’byldltloﬁnﬁﬂu@lﬁg engiof eey fdﬂ@o@ﬁg’:lnlip@lrﬁ&ulaﬂﬂrbodlments the methods
connective tissue susceptihil to damage
hereinge ekt (e PR PRI I"Gﬂb@f éP%éﬁt?r ur}d@r@e% 3 pASIK, PRK or
other édrieal %Férgﬁ&ij{o%dﬁfe'tﬁé Hﬁiséf a ]Iyﬂ'tdy%rdtﬁfe @cs@%@ég’@ﬁér%r&fal deformation
the structure's geonetry ( e volune an
conditivows pattogy compcavmhepf aichppapaots. es (ti ssue
stiffness)." (Yang J, Downs JC, Grkin C, et al. 3-D
-32 ﬁ\g 008/ 052081 PCT/ US2007/ 082435 hi st onor phonetry
of il ormal and early gl aucontt Y Honkey optic
nerve head: lamna cribrosa and peripapillary sclera
Posi[bimn andidudb@ilk Niess leadibe s4us@Rdtt highdlOlosVitdgroSetiout the world. In
2007; 48:4597-4607) Therefore, if we alter
glaucquag, thgig ishrapresviee lost ARrstoal gq@gh@ewlls@ésmat%éﬂth&ﬁpmg of the optic
nerve glf:zlé(ﬁ (rl:\g(?rsg ’o?tglg, tﬁ%r :lPa]lQ nteg%;&grgé%g :oggurg at Ella{/?fteci hﬁ%ﬁ%lh@gessure greater
than 20 mmreHN Neabhcdn@oply plgivesst, @dtbnnf:altdpas aelbflelcnﬂplﬂg can we seen at normal

dlsorders Furthernmore, in patients at risk for
intraogylay Rigisres; MgEBalfenpop EausPMRY JRvigams arfl cetrrkiredave shown that

1ntraoé1ﬁ£ur lﬁgé‘sﬂlreaﬁefgfrﬁssﬁllérs% }}26&19% lé@rucq{?lte' & thd %EM@ n@ﬁr@dthe lamina cribrosa as

amage), simlar str ning of the €tonnective
well as Klsspfelpapullmtyescleam(ﬂ]aBmlngmeoﬂF &vavne rJ C, Beﬂﬂtzplap\]l dtat.yThe Opth nerve

head @g\lﬂg{ 6% g(%rg? rﬁﬁ\é nsttlal?:truréﬁaaﬁ%\g Iptarh g%r] gstan mgm?le role of IOP-

relate® §th6 hhy §tkafn i %tpama)%hifﬁ&bg‘@ ﬁ%@d&Bmﬁﬁﬁs aﬁdl@ﬁ&% head damage. Prog
erl allladzpcsc era to 1 ncrease resistance to

RetlnprEﬁSBGSr &00prddfs &4 78 Sf Bﬁﬂ%l@h Rllpmk&ncﬁJn iThpapeen H¥G| o abd>eformation

of the; IS} Gt SR PGor sl Bl PR R YT splo PhtRb g, tmves

Ophthufheol PR IScDf 2003¢ 44y23-63 di3 evhgd JatDéh®s @M @igkin C, et al. 3-D
cri brosa and/ or perlpaplllargvsclera Alternatlvely

histomarphametty eh the samepl bdagrslyi elueeraspres siaskenenyc nerve head: lamina

crlbro?a??ﬁ@ %%HP%ﬁﬂﬂ% s%ll]é‘rblbg(g R Gnd rtRQFyesLVUtr&tvkﬁhégﬁﬂalmol Vis Sci. 2007;

particul ar use
48:452b16070| Ihtngcalat ipwatire nnd]fceﬂ hresteHot defoirhatiinosind thickening the lamina
selectively within the target tissue (s), the |anmina

cribrogd, cHINGEtL e h G #S %Pglﬁéﬁlcppté tegto g¢ |tp t]geh%xons as they exit the eye
with re iR él'a{ﬂcg)rﬁdt&?su@ptﬁf athIBﬁy. “From an engineering standpoint, ONH connective

tissue susceptibility to damage and permanent deformation should be directly related to its
structural stiffness, which is a combination of the structure’s geometry (tissue volume and

morphology) and material properties (tissue stiffness).” (Yang J, Downs JC, Girkin C, et al. 3-D
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optic nerve were thus stabilized, glaucomatous atrophy
of the optic nerve could be prevented or sl owed.
wQ 0883208 Non- Ccul ar Medi cal Conditi ons [ 0154PCT/HS2007/082435
enbodi nents of the present invention, the tissue
treated conprises a portion of a blood vessel. For

hlston}%&%erys Sf, gllhe‘g?ld Zaanllc% Yq gﬁacqr%ét?ﬁefrq%rg#%g ggtqg lillrlervsf:n}lead' lamina
crlbrogd §§d L AR ﬁd%fi%eaﬂdhﬁlléﬁn&‘s Offn R @@ﬁﬂi&ln%@ Vis Sci. 2007;
devel oping or to st rengt en an existi ng aneurismto

48:459kdoe Theefores kif ofe talter iﬁiitmogthee)sslel mgghdnical LHIDpﬂTthg of the lamina

cribro%,?g%i?(? hreaf;nttcg E%ratba 1550 tEE bs]stle hggﬁ%léesﬁ%e en%&r% thsion glaucoma, we
wouldStieR M Re&H ROt thE §rddr&sivn ACKAE BliRding AisbRRrITBLRAREore, in patients at
herein, the risk of herniation or the risk of

risk fqrrgdpecague thase nidt pPetamiyperensie (Redied] nrgeqularpreskes without optic
nerve ﬁ dS (gz{[ﬁ%ggsé 1{1112& tIIehgc'tﬁ%? %%ag ﬁle ecg %Hlpé I&l%ﬁl% éﬁl tli%/eﬁlgl cribrosa and/or
perlpapﬂlar}e Bélsra WheldnEtVod Sr hediek nhs trisk ngt digwcotaeorAtave of @development of
structures to reduce the occurrence and rate of
glaucomyeol ar degeneration. -33 WD 2008/ 052081
PCT/ US2007/ 082435 [0157] In other enbodi ments, the

ti sgpes)r eatrgdeiaByy e t@ﬁrﬁg @4 A8 &f/of 11RS a&nl perlpaplllary sclera to
subsequent to a nmyocardial infarction. Damaged rt

increas¢ wsyanpmio fressste imdytadaleainiayion, iphotqmtlhwd smﬂérbeilm]ed;tod introcularly

andlorgPRioRRHY FiG o HATIaH0h. 1RBaf ESTERka g meNehmRRHe pupil of the
eye ahd Yfb&ed At GRS BAiAh FibkhemdiRr shrpaparat feriBKI@Rativ&ly, irradiation
reduce the rate of |oss of cardiac punpin ca acity.

could bg pslicdr§iorya ghibtanensrappraseh abing avEberaptie aro wtiphoton irradiation
. em.cal_ Pro 0459] .1 n .c r ai . iy
mlght;lgg: daéa(r:ttlcsuhaégf £ 28h LY contfoqlnhg a(ist 8011[1 g‘ ltshé hotom Tk tor sQlectlvely within the

e |1 nven eaterat

target BBQRAB), ¢l lagiaeHaQdribrédaemdeal paripapRiaty scﬂéra aIftthé Sippoiting tissue of the
. assayed. A varjety of materials testing techniques are
optic pgyy; ek Bus pabibaed. glavsrmpious Arelly efrthe Opeg nexafpyld,be prevented or
ﬂowe%0ung's nodul us of a tissue nay be neasured using a TA
nstrunments ARLO00 rheoneter (using a cleated parall el
pl ate geonetry). [0160] In certain aspects of the
i nvdftiin, the aBt er aNoorOaflamMedsnl €onditimsayed by
Vi si bly identifying a shape change in the tissue. For

exa , Lon assay des ed

i By ol el iebiordhe Mg 2B e et BEa dRgRllcomprises
portiokl RAtEY blobg veaesed FonekaRgle] @bloddl @&8d1Mall at risk for an aneurism may be
strengthened according to the methods disclosed herein to reduce the risk of an aneurism
developing or to strengthen an existing aneurism to reduce the risk of the blood vessel wall

rupturing.

[0155] In other embodiments, the tissue encompasses a hernia or tissue at risk of
herniation. By strengthening the tissue according to the methods herein, the risk of herniation or

the risk of increased herniation may be reduced.

[0156] In other embodiments, the tissue treated comprises Alveolar structures at
risk of degeneration such as in COPD patients. The methods herein strengthen the Alveolar

structures to reduce the occurrence and rate of Alveolar degeneration.
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[0161] Other instruments and techni ques known in the

art to characterize nechanical properties of a tissue
woreapsab2e1 be enpl oyed before and after treat meP€T/USIveTE82435

know techniques may be found, for instance, in

Ahearne M Yang Y, Then KY, Liu KK An indent ation

tec aracte ze t e .mechani
Vi s%g{qﬁst i ?)‘F?fpeé’fﬂf? ﬁﬂéﬁﬂleéﬁ&w %?Yc %@a%%ﬁﬁﬁé]ﬁ@ tissue e.g.
subseﬁﬂt B QB o&idial 209¢(iSEP; ﬁ%ﬁ edl 808« Jﬂ§sueaﬁlgyc%t kt?é:ﬂgt}@ned by the
aabouni °S, Adam PA, Munck J, Puech M Hoang- Xuan T.
metho@p hewead tohylgtreveehewst funetérs tratioreretiacst de Jateagpdgssagheartdnaction.  For

ach [ fter. cor.neal el lar fl Ref r
exami BB p Fe by s af T o B ety Figh BGlis reduce e rae
oflosmf@fcﬁﬁwla&mﬁh%e adryein. [0162] Exenplary Ccul ar
Treat nent [0163] An exenplary treatnent procedure nay

be as foll ows. At0|cal pllcatlon of fornmul at ed
eye [BF5Ys c AR ofi A el@ésmnoipw iMediiapigal pgdigs ChemigalyBreperty of a

-120 minutes before irradiation. This provides tine

or the agent(s) to diffuse into the sclera. After
about 1- 120 mnutes, the eye is irradiated with
Vi si[B1¥]] i ght cdrtain ahmuﬂs df-tbe mveuties thd alk@atiod\bt ainathamcal and/or

chemlf: \r/p?ég%gﬁpqt}@atp % Isg%ﬁ%fig?A %’-_‘g‘gfft Iaftér{:alsp tlg(s)tgn%l tgé:ltmllc?&e% are available
to one@REiMah MhCarbaFAnN&efpRalibies’s alddhiRf ﬁYl@Sdérrﬁﬁsb&ﬁQashﬁed using a TA

used to rinse the eye after admnistration -
InstruO@E/ATEID08 TheR@Rt¢S2O 0T A OB24E Parsilel plategaomoiry. t i at or

and before photoactivation. Suitable nodes of clinical

L)gﬂ[gﬂ@]t at inoged&lmnzéspegtg% %%:nl%g% é{bg;éﬁ]%Saét?%Yloﬂ%f arl Ssue is assayed by
visibly hdentigyingm skgper eanpg inl e agsepe @ir daviphg ﬁhheodmairl ®@flhtion assay

seated and deliverin ht using a slit |anp system
describggbedpw yisyalky aleﬁﬁuas%srtg%we:: ling ghan %ruff E@Ca%r%@td@a ingfeapggpintraocular
pressu‘é&' era via a subconjunctival or subtenons approach.

Ui table light sources for irradiation include a |anp,
a laser or a light-emtting diode, for exanple.
Sui t{aM1d meOtwdsinsoumans rold tdbniqueadinatnom ph¢ tat o characterize

e REL S5 B 5SS 5P 5 PR aemen. s o

technig®dsNehad H Gbdrl, B} fif@Anceewl C}ﬁleaﬁ{e MISYRg &, fTREr KOPt L KK. An
coupled to a laser, for exanple. The treatment

indentgtigib techrigyge th ehammf:rezm ths vaqsbagital andeviseolelastac arppetih ©of human and
porcmgrcofc’nlegél\s Arfélr]%%{n%a n} A (de@eg)g_?ﬁgé)sﬁgaf(}e taﬁn lflﬁ)r haraboum S, Adam

Tissu

egener a ves

PA, Mthek JoPH&H, Ms Hjaf€ bS8 (Iﬁiﬂd:dl @Bfﬁéreﬁl@f rel'sﬁfaha& fdcttﬁ, topography, and
changes u5|n? for exanﬁ cor neal topogragkic

pachygetx vk formepk lagpedige flana hdrefiass Siiss, 200helapi2bbiféritd: gl the other

relevaﬁ{arefe?@&% ggﬁ‘r{ﬂ% ‘%Hlten as necessary (for exanpl e, at

I nterval's o 36 nonths). [0164] The anount of
Ilght exposure may al so be changed to adjust the
degrieecjf ExesplarplOdodprt Tiatatmentoccurring in the
tissue. This may be quantified by neasuring the

decr[S?g‘ﬁ 'MAn exemplary treatment procedure may be as follows. A topical
application of formulated eye drops comprising Eosin Y is given to an individual 1-120 minutes
before irradiation. This provides time for the agent(s) to diffuse into the sclera. After about 1-
120 minutes, the eye is irradiated with visible light for about 1-5 minutes (1-100 mW/cm® at a
wavelength appropriate to the specific photoinitiator, for example, 50050 nm for Eosin Y).

Ophthalmic-balanced saline solution eye drops can be used to rinse the eye after administration
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fluorescence intensity of the photoinitiator during

the irradiation procedure. Crosslinking in |ocalized
W@e®@ass208y be done using |light patterns and evREI/US2007/082435

activation by nultiphoton Iight sources. EXAMPLES

[0165] The follomrng exanpl es are i ncl uded to

nonst.rat e err enbodi of the venti.on
of the R%O%%lﬂﬁ‘i?r B%R % r“‘eB %‘leBS}OI} Bléa madey P Flnigg| dmplgmentation of

1rrad1att1i617?}t inth8e Ha@RRNIHAUSS e %?laos':ﬂggné Ii50§1|3§n %ﬁr@li@@rlﬁg 3foht through an
| ow represent techni ques scovered by t
0peratmgvmmrmcspet or hawmeg therpavient] seatad tahé dpln‘eemmrgdghmlsmgre slit lamp system.

con SBS5EL) oD T DI s SRARAALEIS o snons

approdchl Bhitdble lifig sdtices RatUlddiation lricOlie a0fhmpt E]Qas@f 658 ﬁght emlttlng diode,
di scl osure, appreciate that many changes can be

for expmipleneSwisbls methodirioepih e 1rf4ﬁiaﬂttloarpettqﬁnsléplégetd0mﬂ@ tissue include
rasterlgé tlllé 1rpal8ﬁa‘ctl ?ob%a{nhkgmg a S;I:‘) tnAI 1 rht érgo?diaiior u% Eg lﬁtdl%ltal mlrror device, or

using EX%P&H;{Eic]coﬂpled to @tleet,Hor bx@ﬂrpl@ ofrhel trﬁﬁhi’éﬁﬁit&lhﬁt@ the current shape of
PEGDM_ pol yneri zation  using Eosin Y/ TEQA
the SCﬁ%taari rhaftﬁ & BVS BRSO oBADS2 6T PCipiEt YD Y/ gl degenerative
01 aghhdrg
myoplLl p@ﬁ%g ttlfggnrﬁ%% qg\é%lggso%h%ngO&l %Hgfectrg{'vaeﬁn trrgdrr’l?l)fEeggﬁ)g refractive changes
usmg,‘fbr’l’ ﬁ@ﬁhpdrs cameall tbpograghiv esspdsoteot. nif shapeehande PG the treatment may
cros sli | for r i nf orcenent of %Ier% tls es It
be repﬁ%fg 0 @‘FS;?aréi i BWP@H PHYEBAT Y QPPER
conparably effectlve in the absence of a target
cr ogslénki nghe haBiugalf 1ot SepoRESMy {185 be éﬁh'ﬁ?&?torkﬁijﬁslﬂ €he degree of
strength of scleral tissues. It was particula
crosslmhe»gﬁg@ttle gequang i ty plesurel Thiveep ba idpantisd hbrergeaéa@@gaﬂe decrease in
f of str t he
UOI'CSCCIl(f‘C IIIl C ltP/

localiZ@AP4rexd ﬁﬁtyeﬂ;y dBﬁ)e ik ingt eght QiattbﬁﬁSandV\HdihOwdtlvlaﬁble ngi maltiphoton light
be bound by the theory, it is believed that Eosin Y

sourcqgy sufficiently pronote the direct crosslinking of
coll agen and other scleral conponents to enhance the
strength of scleral tissE?AﬁhPEE ly. Wiile this dose
not preclude the co-use of crosslinking chem cals such
as PEGDM the results with Eosin Y suggested a
si niD &SI or W afelnwings epusgleb| ereusinniydedetr s dahordidte preferred

oo B S R B e N R PREIRYE s B 2 vt

technifh&SHRclosed in the examples that follow represent techniques discovered by the

ther eutica

h
'§ig tptr}]1 %anlato; %ufm% e 1rra(ﬁ %mn o?roceciu¥e Crosslinking in

inventors to function well in the practice of the invention, and thus can be considered to
constitute preferred modes for its practice. However, those of skill in the art should, in light of
the present disclosure, appreciate that many changes can be made in the specific embodiments
that are disclosed and still obtain a like or similar result without departing from the spirit and

scope of the invention.
EXAMPLE 1

Polv(ethvylene-glycol)dimethacrylate (PEGDM) polymerization

using Eosin Y/TEOA photoinitiation
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[0167] A nunber of different techniques were used to
initially evaluate scleral tissue strengthening

w0 p@BUOsliosy tensile tests, oscillatory shear PCT/US2007/082435
measurenents and the eye expansion assay di scussed
rmre fully bel ow [0168] The ability of initiator with

ci dPIHlas Frifevner BURiat o ae PH P ARBHFIE No. 2005027159

the I@@%Vss ESsial YITIEONCa$ %ﬁt AIRDSati vEChIRSGinitRRSEt O PEGTIMMosslinking for
di aneter) were cut from porcine eyes and tested on a

reinfoitAmients of inriendl stissRI000t wire surptignglyudiseqyesedc Hettledtin Y/TEOA was

I el .plat t to tify ch y
compzﬁ%%}a ﬁecg?eeamzwg gg creyﬁ, daf aﬁ% ncrlosl%ﬁlélggﬁ%s tal (e.g. PEGDM) for
enhan@iR8t @k Nitfengthobs sWRIE SRLECt qd \f/@r phifictilagl @eapétddd @bt a Type 11
I CURE(r) 2959 (2-hydr O)r% 4- (2- hydr oxyet hoxy)
photoigK iy ﬂvaszcap@b}mﬂ $trq@g61§awg § gl @la fogitherypapticly useful degree with
Ik
111um1%235)31 %8 8‘1“&;@%»{1 11\'1?‘;9%6‘0 le A Ellgttll)ltgﬁ(%r%g tt% 16)1% bound by the

theoryhasis sblan&\sn:dl thav Eest (YI tnyly |snffﬁ:&lnlt1qucmmuhaﬁhe¢t @bustlhieiag of collagen
Eosin Y/ TEQOA was selected as an exa

and othertehi $aBRAGENE é2 ﬁ%‘i*?élF?/ Ene repetd; 4| Sélerfilgﬁfuef digetly naVhile this dose
not plg&g&@t eéd—ﬂ?edopé(rosﬁf?ﬂ( alelm%a-w @u&lh%aFEml #8 Rfults with Eosin Y

scleral tissue increased wth 12959 plus PE

suggefteceat wimiler, forandatione wamgmissiblte usihg tdpenshangdyi U.S. Food and Drug
nodul us mcriased wi th decreases in oxygen (oxygen

Adml?lﬁtﬁ?t’&ntagpmtvﬁ pol yneri zation). Similar results were

achi eved using Eosin Y/ TEOA plus PEGDM As discussed

above, it was surprisingixAhPng 2 hat conparabl e

i ncreases in nodulus occurred upon treatnment with

12959 or EosinY/ TEQA al one. -36 WO 2008/ 052081

PCT/ US200 Posgrspense gychypchanicabprgpgitics hhHeatedtissHe | at i on

nodel of nyopia and kerat oconous [0169] Stabilization
r sRapgni v, t

enugpeaﬂe q Reyesﬂ)‘%r(g rr(]ﬁgfg%h?gefhﬁiqgés &quﬁéeﬁgoﬁ tlaﬁg%fvaluate scleral
tissue Wtrdngthlaaingl fre:Judomge tesdlet tes@at edcidinedry hehedrelnicavureyentsasnd the eye

contr ol d accel erate aspects of the
eXPanPB%&?SﬁZ‘;d&%SﬁE F&‘?repﬁ‘@gé’ﬁ 'n vivo, the intact globes

are mechanically tested by inposing an el evated

i nt repedyl ar TRE epsiuyCof an®itfor NGRh CONRAROHt drBRlinking compounds to

intraocular fluid to an el evated reservoir of
strengfheh e sdere vrﬂsoslfﬂhléy eviluftednen sleﬂonwerlq DRBS)s ofiisshesackiens. Sclera

L0, of t mrersed in at a
sectlons {es%llr,lnr (eha Eéﬁr (jut fr@nug?rcn}e eyes éu)l/ es rdoorITl] %/ %nle Eruments AR1000

rheomE&b bisirg mleafcb@l pardllaTgltat gedmélig it€ Gedbif ¢ clt@pBeial m@cndus pre- and post-
scleral tissue; when subjected to elevated
treatmepk Bye gygaépplg, phateitiatery warg pedectedyfor @Bpﬁégaluatlon IRGACURE® 2959

QRIS RN AR oLl vy, v v

triethanblngho lEssiar ¥ /BEON).t afiRGASIYRE 02;9’5(96(112959))mlst \&0 UV hght activated
photoinitiator that has shown low toxicity in cell encapsulation studies. Eosin Y/TEOA was
selected as an example photoinitiator responsive to visible light from the group defined by
Formula I. The shear modulus of scleral tissue increased with 12959 plus PEGDM treatments,
and the magnitude of the change in modulus increased with decreases in oxygen (oxygen inhibits
the polymerization). Similar results were achieved using Eosin Y/TEOA plus PEGDM. As
discussed above, it was surprisingly found that comparable increases in modulus occurred upon

treatment with 12959 or EosinY/TEOA alone.
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ort hogonal perspectives over tinme. To prepare eyes for
the tests, the epitheliumis optionally renoved from
W@ b@sosrosea wWith a cotton swab, and external fRET/US2007/082435

renoved fromthe globe. (Note that perneation of the

photoinitiator into tissue is exam ned separately

bel ow.) The eyes are then soaked in control

(Dul becco's PBS) or treatnent solutions (e.g., 0.029

mM Eosin Y, 90 mM TEOA EXAMPBE)3 for 5 mn. After

soaking, the eyes are patted dry to renpove extra

sol ution from the surface and then [ rradl ated for 5

mn fro HEl BY R H94 i S AH LAl :

34 nVVch at 50050 nn1for E05|n Y/TEOA The eye IS

then | oaded in a cell of DPBS while the intraocular

pred8leH (1 Brpilizstiomeiracalansbipstis 8B lvaiedyin(itrd using prias pf enucleated
eves iR N SHIEPTEL VERED pSUE A L AR A BBt g RER LR TR e ettow eve
as cor®@l.ME@ namik arsChReRratd AspetBraahé [tgldilﬂgoge@rr%y@ prédeh@iid @o, the intact

nmet hod desi gned by the I nventors detected
globessarg quh%Iaﬁalgynte@ff:d igv dmpedndan Flvated SdnecRRPIesTES: Gt fyginge connects

I

the infRIRBETIHERS g Ry IRERRIEYE: 5T UMty DERUTRR bufhred slfne (DPBS)
while ﬂremxmrrioir ef tHeeye yeingatisahinaDBBS nt winbicot mtssnid GHGU Rdil). Enucleated

f ocul ar ape inflatio opia -37 WO
eves Somgroua0nbH 3%@7%3%@@318 il?%y Ta8¢d ) pFlgRk tissue: when
subjec%\ﬂ t%célé\)é?édei%rgmtlzﬁ?' e&hRtin rwtré-%ﬁé%@m@zb Véﬁtfg?esglt@@lyqpﬂééstdﬁtward and

his method to stabilize tissue dirée Eyés were

the SwaéM@ﬂaXpaI@iSE%Ci@EE@ dndr3)5 min and exposed to |ight
(10 MVcnR, 365 nm for 10 mn on the anterior portion

ver SOFHER® Rt ol T o BTt o BRI AREY eRtRRA from v

orthog@hﬁlsﬁdﬁ[féct&&% Sk @ik, Tm]ae@baaé elas fob tiE5teli¥Hehe e@ﬁeéhum is optionally
time, the treated eyes hold a steady shape while t

removge fyounheFormspewit  APITLBNAN. yné RpEHY atpmnevw frO[rrod"mlobe (Note
that p%%&?on%f‘tﬂe élﬁ%gglltpart& 66 0% R %§§rh91' h s%%nr&tgly%tefo%spgt'[@? Igyes are then

I ssue revent expansion; ver, a viI'si
soaked iiigyldntad t(Dudticech’ ﬁcBBﬂ;Icattramnmdoth@ameds al |0}O2196mDPIEbah Y, 90 mM

sultedfrcllnl | application. Eyes were soaked in
TEOAG Ih DEB SHfarpodih After seglgw eyes %%lgﬁieﬁélﬁy HleMYVEERIra solution from

the suﬁﬁge taH@ %eﬁq}ﬂa&ﬁle@%p? n%ﬁrfﬁﬁﬁ”’tl?e fr@ntvdnﬁ' Phn h’oﬂlhtthe Q:)%ék with, e.g., 34

mn on the anterior and
mW/cm mt émiiﬁslrptﬁ@tléwsumhf/"ﬁﬂbm dﬁlecefyenh&leeymded' fua g cell of DPBS while the

t reat nent al sa _abl nsi on
intraoguificgpputs) 18Py 754n@Red at 85 piid & SeReme Dy Ry crphptaken every 10
minut@Ct8r 3ppfR@Rfelyd abiQnrd by RS W8T e theadXlidhsiod of the cornea and

pr oceed with 'ow concentration fornul ati ons. The

sclerayi slihgl éorpgayng whbelp verce dnfAfionemethod designed by the Inventors detected

stabilization of treated ocular tissue when the other methods were not sensitive enough to register

a change in modulus.

EXAMPLE 4

Correlation of mechanical properties to eye elongation and in-vitro stabilization

of ocular shape inflation model of mvopia
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exenplified by Eosin Y/ TEOA showed qui ck treatnent
time wwth lowintensity, visible light exposure and
WO 0805p08DI ni ti at or concentrations simlar to PCT/US2007/082435
concentrations used in FDA approved pharmaceuticals
i ncorporating Eosin Y TEOA. EXAMPLE 5 Toxicity

st udj [0174] Toxici studi e re. perf dto e
et dPFTHE | Fettna o St BHIcS AR IOT. dapgs pked the abiliy of
this me@8& kd QeG1iaDANEe WRESLYS HiytARLE shakedSR 0138 819586 nin and exposed to
nodel for nmyopia and’in"clinical trials. Extensive
light (1DtreWd¢rat, 368xirs} fort Ifamind ot whe antsriethportipo @b tisatyeind 1§ min on the
of Egsin and TEOA. Becapse,of such a promsin .
postrRr ORI P OLiTE BIPPCCRhICa oP R v e Qb Bl g s aised
immedi@eBNiol 89 mitHg. DvecOmBatht ichicteybhélaa &yRly shApOWHRE the untreated
to test the in-vivo response to Eosin Y/ TEg)A and
eyes contgiuppay expyjih (FEXEB&EUPe, the fol | owi ng experiment with
various delivery techniques was used. Six adult New
Zeal and Wiite rabbits were given general anesthesia
W t HO178% Tedhalwich 13359 parvad ehadidssibBiteree dstyigies keye tissue and
and topical 0.5% proparacaine to the ri g%ht eye (0OD).
preventrexpapgpi: RepEever dyEPlg dightiactipded famuljtivagwapldheangsally be better
Sulted\%% % %Hbsﬁ{a glr ?pl-@%%cu ' ag&%sgﬁgrr?cge Egcglﬂl{ ﬁed'%gﬁ%ﬁlg%n z BS%?.SQ,’Z%M TEOA
solutidrbfommming irsd then wetévaraidey éxposurd8 WEIbRODGHt Q3L 68X /cm?, 450-550 nm) for
. PCT{1U82007/0 435 th&l conj unctiva ag% t he conjunctiva
> min8 dheAiterey o rehE HOECH PP RPN RYp T RS UFAReshYyas also able
to preVent ER! &{pRhSoR{FIBYRE 5PN applied to the sclera in the
foll'owi ng manners. Photoinitiator Delivery to Rabbit
Eyes Group 1 Eosin Y/ TEQA m xture applied to all of

t he sed,sclera.Goup .2 Fosi.n Y/ TEQA m xt ) .

appl LR o BRGNS Sh M alfviy BE e b b ififion oy, we were
able (6" pHRed BagH Now/ JEHEBnyRIdNC k@ nAMHonedThe akibleOfighh@ctivated system

exposed sclera (Cont r\gﬁlﬁ% [0175] After 5 mnutes, the .
exemplified tydEqyie Y \TES A ke versk fiigh teegtopgnt dipgpo ithelopointengiy, visible light

- . for. ' he i NCi si

expostis 109 Bt SN SN ot b R e BEL T FOR approved
pharmaceutighls inceeeirmarg BashCUNTRMAL i val i njections of

cel estone (75-150 microliter S%Land cepahzolin (75-150

mcroliters). Al ani mal BX iven i njections of

carprofen (5 ng/ kg) and buprenorphine (0.05 ng/kg)

and 2-3 drops of neonycirgxicRokddlexi N B sul fates,

gramcidin OD. Eyes were exam ned for any signs of

pain or inflammtion such as redness of the eye,

di sdibilde, Tetiogy studies wieee egriringd thilephmane gphs lrmetations and light

hot.ophobi a. Eyes were .exam ned once day, for 1 week . . .
exposPAZHEGHRE! Booiu ko o P EAREY Bt “GBuR SRR} [ErmipRiEdN i cliica
trials. aEktefll @Bk atwRY iy A ioz@sle@ @hd BRCcompatibility of Eosin Y and TEOA.

Because of such a promising history of low toxicity, this formulation showed great potential for
biocompatibility in the eye. In order to test the in-vivo response to Eosin Y/TEOA and visible

light exposure, the following experiment with various delivery techniques was used.

Six adult New Zealand White rabbits were given general anesthesia with 1-5%
inhaled isofluorane administered by mask and topical 0.5% proparacaine to the right eye (OD).
The right eye of each animal was sterilized with 5% betadyne. Throughout the procedure the eye

was washed with sterile ocular balanced saline solution (BSS). A 15 mm incision was made in
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treated eyes were renoved, fixed in 10%formalin, and
processed for light mcroscopic exam nation

W@ Boglospobemat oxyl i n stain). The presence of anRCT/US2007/082435
inflammatory cells was noted. [0176] There was sone
swel I'ing and inflammation of all operated eyes for 2

e <o S RS ST D LB S S s hud 20

mlcroﬁﬂéfs%f%@ utiBh %@g@drt@ el s%fe,lrzi in (REPSIRRARE BlahN&sresults are
shown in here were no signs of pain or
|nflannat|on in any of the eyes 3 days after the

Photgﬁﬁ)ﬁﬁgyb@h tgrmﬁ)q,%ﬁggam nation thereafter. Upon

N st ogical "examnation there was mld inflanmmtion

Grofl'fl_ TEQﬁﬁ APEORMING apBliQIS Al tEORpdRidcldd sclera

border under the irradiated area in animals in (}mm 1

Growi¥ 2Eodiher/BEOWaSi ki@ QpplétEtoiall maliBikRR ciddlarsGad &f tA@sclera

it he cont rnl ayac nf (:rnnp 3 Tha = ses- rafl Ras-
Growgn8l | Ebdih af/YEOQdV@ﬁCIMEpIﬂled'td) almof ﬂ‘E|expd5Bed Bﬂeﬁr(&]@ﬁ&oll) n
f\l | 1 Nt Al [ N1 771 Th
APUI | IIUIIL a.l UI UUPD I_UJ., ,J IIIUI U VVQ.Q II\J

S|gn|f|cant difference in the sclera of treated and

control eyes, indicating that the mld inflammation

and rin kch ' S .

o ERIC, AP SBBS i s gl B o o i
(~450<580118n B4 ThW/cnERfdy5 imsesesTlaf intRnt i dicadnfiiesvas were closed with

mat ches .t hat of normal eyes. -39 WO 2008/ 052081
suturipgeTAUSPODS deceied subsompictve iniseiiesaali Girstomne féeAaf migieliters) and

tqi gati iJei

o SRS S AUBHD, AL ApAE SRR AR S mat) o
buprelﬁdmﬁiﬁit (Th2 nokit)aamdsha pieopsndf] Imbrrgninnpdbfhlikia B\Bhllfatss,ugtzﬁnhmdm OD.

or estlgg cor neal stren eni ng as ﬁ th%@f&? pr
Eyes WGP £ GRORD 8 TR Fole S aRg e ¢ FepRerhe eye, discharge,
ptosm%?'t}ﬂ:%yeh@ &1 HafTs p&RS 100 pXODEESbiA.F EXSROE c2iBiRed8RES 4 88FF0r 1 week
above "di d not al FOMISUPfICIent photoinitiator to

then qnedetweskefot I?read@imqmehvvﬁdfs styfisedjireacks albranamdls were euthanized and the

treatedsl.helygsn tel}Fe nnrlegl%%cg fi 1X¢ (ﬁ 0 ]:Hr%ot émgiri Z%I’g C?rcgas%ldi R)%i lli]gc'}it microscopic
examifidtidnl (FosiAtHeyhatdx§h BRIMhThe bidséicR o any hfRETNHtbryadRIWas Boted.
tissue strengthenlng under the paraneters tested in

t hi sten1 Sufficjent cornea h initia

abs P PRilon TG B8 AEWe aVEl DBy SHBUAnasP 0 operatd Sles for 2 days
followg#y ¥H@eﬂrbé€3¥u§eov?ﬁis Ngast (AsIBRAN§AN Lhat & dudiVbEliek fi&led to result from the

application of the photoinitiator to the target tissue

Surglcélmr@mrmtselfrhlﬁgprmgtﬁtw@desulst,s al@(ﬁhpwgtle FﬁGéRRé?h@u dheigfwere no signs

di st ensi on the pocul ar flatio
of palg )(/)g tng%ntmﬁltagdg Bél)y of tgelx%ﬁs %&z&/s af%:r & t]g/rocf‘%(fl]lrrjee%necf Fzéch examination
thereaftbe e@bérhﬁﬂsto%'gl@ﬁﬂéxﬁﬁm@ﬁ&lﬁﬂfé&dwby mildénft@mmation and moderate scarring
adm nj stration of nolecul es designed to alter the

along gresontart v selasadiosar uﬁé@f&h@lrmdlatt%arémrt Hempkiin Qragshrid 2. There
was a%ﬁasméﬁﬁdﬁog%ﬁéﬁ\%\%rﬁw M &I e e)}é'ggf"%u% 3 The | irises, retinas, and

ciliary bodies were all normal in appearance in all experimental groups.

[0177] There was no significant difference in the sclera of treated and control
eyes, indicating that the mild inflammation and scarring which occurs is a result of the surgery
and not of the treatment. Likewise, the viability of cells in the nearby tissues of the treated eyes

matches that of normal eyes.
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Enhancenent of Ocul ar Drug Penetration. Critical
Reviews in Therapeutic Drug Carrier Systens. 1999;

WA s{s)ps®8t 146). Wth appropriate drugs that di BEeT/ps20pTie82435
epithelial barrier, epithelia renmoval will be
unnecessary. For exanple, there are reports of 4-fold
increases in drug deliv he aqueous after use
of topically applied prJ@g%§%§¥ﬁéi(Ehlers W Crouch E,
Wlliams P, Riggs P. Factors Affecting Therapeutic
Copggathiiat beManitoPh6pdrtiéNioR9E 8RIQAon Al if-virfo stabilization
Traumati c Hyphema. TOVS. 1990; 31I(11):2389-2394). In
particul ar, §rQp|iaAbhRB%S REbE HodsiUtikeRRoddhORAT aCai ne
and tetracaine al ter the funciioning of sodiumion
channel s and thereby alter the electrophy3|ology of

by dBBne, T aoaF TR slnio L, PO N robd GRS Testipe comeal

strengméhﬁi(gtﬂs%sth%ta‘ﬁb faskdrh@sendue RFESEREEU&DY). FAS Bhdvén In FIGURE 7, using
addi tion, these anesthetics alter the cell to cel

the brigf Fesipg’ /Iﬁowh@eaé@mmn dpseribesinbey e gidi nog alley suitcians pbateinitiator to
penetrgt% t?ﬁg’ rIrlf% ?%rr %dbg?%ggtf’ %(g‘ll%ﬁ &El’lé@ﬁ nglﬁ;%o é? %?Jést %{o?cgﬁltlgfor c]rosshnklng.
This 1§ ﬂlt doagariben §&h the s(&leﬁ/wﬂ[othmﬁfﬁcﬁmﬁly&bpcbrbe ﬁhcttolnitmeorao IpBﬂﬁilt adequate

Wth epithelium_ intact. After approxinmately 15 m
tissue ¢ yengthening uder thee Rpametset seichdn s tedshebhisas Suffiéient corneal

photo%%{la_l Lrjg%)(s)w 7be al\(/:gi%i mggg@g@%%@ %%esf;%theh}lm covering the cornea to
allow d[IBd:tl'ImphmtlopeIfahc @hbto'mii[lz(lmS@)] th¥Wtariget tissec ABIGMER Bed3 criitireresulted is

epi t hel i.al renov rocedure i s, an _acceptable ne
complffE geeialian phoTRTR SRy of Mo teystiar UG Bieer VB ICORE ).
denonstrated that Eosin Y is anenable to chen ca
nodi fi cati on which inproves its penetration into the
scl dPH7And Porgehilitynite fpenpleate ghe regithelmm n:atld@ﬁt enhanceghdy the co-
ene

admln%s&ra[??1 8f g}ao? %Ieets (%%1 udpg)lo {:eirE 6%6( (ﬁl%@l((a&l ég%@lgzj V{% 8ﬁ lfile epithelium

(Sasalal pr&nﬁﬁﬁ&q& MuXai @, 0€isHids SO We®arhiraWit MakasHRSDIM € Ichikawa M.
reducing the charge on the mol ecul e. ThIS chem ca

Enhangeygeitti e wareﬂm Perctpyonn CritigednBeyiaws o Therapautissheng Carrier
d 0 r 0,4C

Systerﬁl %9‘92 gl‘;?t%f) %52§4u62 ot rltélng]f;ﬁ‘gﬁmtg aﬁr&vﬂ‘}‘é‘t (ﬁ‘guﬁt i Q}Slﬁl\éﬁal barrier,

epithemi) tiridvad ivild be whiidee RESS. df@@xahplel thetehae wp@tt@ ohéfoldahcreases in drug

activjty and c i nfl uence the efficiency and tine
delivegy (i Jbe &ﬂufﬁ%t%r% #¥atlo Fopméle/aw%eérr@w%%@hlers W, Crouch E,

NiaRRNBL R ¥ Fa&SM! AR i TRALE | ERCERRSiof MU &hical A
wi lagene’ra%%y be g ?anced 5 é?ﬁ%t the(gggfre Otlne(ggﬁ#sénnmcmxom
Acid iofTraumatadi gphieara. tIﬁ)\b@ptlQﬁ(i) 74 (1nNe3ssRins). [Reartexhmyptopical anesthetics

m Xt ur es . of n Y and PEG Eosin.Y e
such a5 pOBIFACHINS ﬁﬁeﬁaﬁ% aﬁﬁo Gi P%ﬂoél}ngpg%‘%‘g%%‘?\ Cg?ﬂi“e {shand thereby
alter thé réﬁeca@pﬂﬁﬁﬂ@gdy bf E@dé@thleﬁfﬂm [ Ofbks BX P hokNtidtdiftb®ice across the
were performed usin | uorescei n-grafted PEG bearing

eplthegnmgf@qzlytam diffysionpd Cgpqgg@ imadecatny soeh ahthoshegpresented by Formula 1. In

addltl(g %geesa%gslthétlcs a Eer the PR ncgellvmbln Inpg tnli] e eeplﬁlellum reducing its

effectiveness as a barrier. In this alterative approach, drops of ophthalmic proparacaine (e.g.
0.5% drops) or drops of tetracaine (e.g. 0.5% drops) are applied to the cornea with epithelium

intact. After approximately 15 min., the cornea are treated according to the methods herein.

EXAMPLE 7
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defined by Fornula |, has simlar size and
hydr ophobicity to Eosin Y and ot her candi date

WEhbwsos28t i at ors defined by Formula 1). |ntactP@DUSI0NE082435
gl obes were imersed in a solution of PEGfluorescein
and 12959 in DPBS for specified tinmes. Then, the

por cine eyes re i.rradiate W t 65nm | i ght to
"nduce coval %&%Mﬂ&m t he

tissue. (photocrosslinking by 12959 serves to
i mmpidgize WigleRECBbWI d8@ribBa Ealthélﬁll %rﬁ@)s‘dl q}ﬂééeﬁﬁrecﬁnan acceptable
be |naged ) The resulting depth prof

medich] purcedwei for i treating athe ceysc Itlee dnweators riageoﬂelnmnatmtﬂcésth@ Eosin Y is

ctiogn cut. th e, t.hi ckne
amendiiol St pPaRRnal BEn B ORaTE BoRER G N dagnd comea
with tRd epifHeGn@NS thét! Antdde ekhi®plee PYlybihyRna ghRbl EFE®Y isMoalb@Sy bound to
FI GURE 10; After 5 minutes of contact with a
the caghoryk growp of EPEGCYdM g URSNY ) yaicd, allpandtiCaEren X to bodissolved in water
despitﬁr%(?ugg%a%% %?fgt%héeﬁs ttlfe\sqsngge@élglcpT%lQ hg{n%c%) rn‘g)gi?fr?}]&%u{l enhat}ces Eosin Y

penetr@@dr B1ed tivduknd rédilcgt tHenamdunt BEChéhical @quiredo@t &hieve suff1c1ent tissue
enetration to 500 nm crons_was observed. These resu

strengiheRingateovateat madgfiatian WigpPEe Al ey Be @Oﬁ&hpwabﬁctylty and can
mﬂueﬁ&: e etﬂlﬂgﬁdcgfs chﬁtlﬁg%H%Eeoffﬁ{otcﬁnﬁHio} ?&! Gl '1§1ng6& %enetration
pt enment |

r eac at which tissue rein
resultaiﬁsfrdnednocﬁ@da&@]ls Blooul&Egsnarally &n d)aFA‘ﬁGecEagamst\fhstdﬂd'reelstime course of

th porcine e assay . net.hod
Hfadl%“QPﬁ%P%leﬁ tFF&éWﬁt% 9% Péﬁaﬁﬂmrf‘é é%%é]EPVn Y may be
used t9 ﬁcﬁlémﬁftp bp@dizk @h@toﬁnatei pafeaadlo@ﬁl\al tRE uﬁn%lcgufs@ ol Aldiation.

Modi fi cati ons have been nade to all ow repl acenent or
removal of -41 WO 2008/ 052081 PCT/ US2007/ 082435

Filt 1 a 0 ace digital canera at .a )
CondfLEr Bferfuah Qi Fe muhd piRLRlPeilei Raratied PEC bearing
an acﬂyﬁltedateﬁhbl Qipp@glt@denﬂqrfcm@ ShaM e FFlibretdaeh, @ﬁbtﬂa@p&oﬂl_?tﬁﬁlul Within the genus
during examnation. [0183] The fluorescence of Eosin Y

definednfabiFesmuig k dayisewilat szpanethydidpbabightpftp 1losim Y ap other candidate
e
photm‘?ﬁtta?(gg d}%—%‘ﬁ ‘e)? q:fy%glsaglf Splé%gg %mfclﬁ_[ni gﬁi&&t glfe ﬂ@gﬁﬂg&gﬂ{ a solution of
PEG- iﬂmﬁéicelml ang 12939int IDEB$ domupaci(ibd kitres. Ih&a&lsﬁﬁoﬁ)ﬁl@%emw)me irradiated
these filters allows us to distinguish

of o
with 3§§%\‘¥1th§|hé@ infagercop plsph qoupiipgelibp dworesprin Enths disgisy fBhiocrosslinking
by I2§ﬂy3¥\ér098 H HRhoBi Qctﬁe (P;E(?h g ?(pmrlﬁ g@gﬁ)u\%ﬁ Rap ?ehimaged.) The

[ters in pl ace resnly enucl eat e treat
resultlpg deptheprefyle of \ﬁmomswuabi gedtad salet evaviimegddia a tissue section cut through

the thzﬁkuor e(é'ct%erz %jezlePz{Jg t[tl?a r{uP.FE:Ii %E (gtalfn)rt]t?aég oéqr}]gl%lafeg Eé{%grg gzlmndreds of

microfd @itd @b dkfRAGthih LM leP B ARRAAFUSUREN®) S AGEW8 inutes of contact with
defines the corneal surface, averages the intensity

a solfont bl PEfadaigacomigater pametratepy ks 10A miwomopnengrearidevident in the
s _.the versus d In this.nmanne
ﬂuoreEcegce Blllcgo%rgplg ggﬁ (L}Xstuﬁ eseC“rPrSlu ngﬁgrf 3% rnll,llautﬁw g{ contact s\glé}é a solution of
PEG-drig ®pjuche! ipeimatarien it SS00i Slidrbitva®dbkdtvéd1e THekOM@ults indicate that
0184] Enucl eated eyes from 3-4 nonth old swi ne were
topicah ppiicAgen Py m Biredrd X r 30 minutes is adequate for a suitably modified drug to

reach depths at which tissue reinforcement is desired.

[0182] For Eosin Y and PEG-Eosin Y studies with porcine eyes, an assay method
was utilized that relies on a modified slit lamp which can conveniently be transformed into a

clinical device (Figure 11A). Modifications have been made to allow replacement or removal of
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Medi cal Science. Fresh eyes were shipped in saline, on
ice. On arrival, the eyes were imediately (<42 hours
WQEowBAosmst em) cl eaned by renoving the tissue sPET/US2007/082435
attached to the eye. Then the cornea was phot ographed
in both scattering node and fluorescence node,
...__providing. baseline conparisons for ckground

Fﬂtersf{ 6‘64 23@&%%95‘ :\ ltt‘ rfidfmeht atf fﬂ%ﬁﬁ%‘ﬁsﬁ g{é flg?fP e slit-ppurce. and to

hold eﬁ@él&eﬁ@d% n%%ﬁhttﬁ@éorfe%m\é%nvﬂtﬁﬂlg%x%ﬁtaﬁgﬁ or left
intact before the eye was placed in of treatnent
solution (Table 2). Eyes were |left |n solutlon for 1

of BB cofte BEERRA S Rb EEP apreis DB e Labutehr fgin profle in

the strafd witH(QE @SECEMNSEBperTHELing NE e, i dhl CorBYEEFiMért INpdstsBVD+20 nm) and the
epithelia were debrided and phot:%raphed agai n.

light settasingl fremn the pemed(Kiken 2 passat S0P mnkpUse of Hicse filters allows us to
dlStlnél{léﬁogc%agr%acl? h?lﬁeon{t ?Jgg elégené:% ?[é&%%ﬁ € o%a%t s%gwl ﬁ](g ?luu%gcence (field
appearbrdagd wah obantilees {pthcel. b 0238y Sfhcledted], @éhte(Bpolr@tna 2%¢s we are able to
[.0185] Table 2. Treatnment sol utions m xe
deternpipe s oresgshes preftle tyarghaugdhes gomed . th{cts&ee]@lgure 11B).  Using the
et | d
MAT]B@E J?éﬂtaﬁtgté;fstllt Hlé:%al gl;l%setg%n? Ftl gg?géﬁdattug H30sfotware defines the
cornezd esmfmcﬂ lnatragest thauntbﬂmetyeq:ﬂ théd @hagenati diffedent éegd&nmt thatcbowa, and plots

Eosin Y.into th cornea. Signjficant en tration
the mE‘PSlFébgFﬁ%“SY %Rffl s‘I§ ‘?‘ﬁemé’b‘tetrh%fﬁ%ﬁ t’& v pPPHE L drug that

crossek 'ﬂ%aép@tﬁehﬁ/ﬂl bid it aRuARBER M Maki®RaSol uti ons ( 2 and 3)
t hus denonstrating that epithelial renoval nay be -42
WO 2008/ 052081 PCT/ US2007/ 082435 avoi ded by applying
a suPt34di enEnedenterheyeatfioon 3of mphiht di niviticavere, obtamned from Sierra for

rtlcular ot0|n|ator pres nted b
Medidff Sclefi Bl CPna B SRPPRE T FABM o e Ll guialigy eves were
immediARBLE4DARR pddtinkbrich® @dinkd ki bifoPing 3B tisduB dtifad@ched to the eye.
that t he epi t]ijtel I um absorbs Eosin Y. These results
Then ﬁﬁdwrltqaawas phographiad i bath seatteengrmodseandoidlicreseanaeomode, providing
t t
basclipEORBARIRE B bRKLRIng Phibre Bl Tl al FLERS R dne cqmea. The
eplthebymt\hzes @hiet h'aelhommvﬂaya p@fklsﬂl bl Yefbmitact Béfessthd ey @ras fplaxed in 2 ml of
o the str for variations in the nethod

treatmsgt S&’lhtiﬁmderﬁ'i’lﬁ & yanerﬁ #%tﬁwﬁttwﬁ fh | hemoethetpremoved. rinsed with
appr0)£1 #fﬁTﬂtQ) %ﬁt?e%& E‘@Btshgncpgﬁét lﬁzé?inﬁil' lsdtﬂ '@éatte?ing and fluorescence
st abi |zet e scleral and c rne

shape in vit
mode.[ O&8 ]theSd:}atb Ivhthzmtact)npldfehew@rs ﬂeip&ied ahﬁ\phzmgfa@hcﬂ wgwin.e Removal of

I e used
the epltﬁlglum at tius stéfa 1solates huorescence due to drug that had penetrated into the stroma.

Treatment Solutions EosinY (mM) Triethanolamine (mM)
1 0.0289 90
2 1 90
3 10 225

[0185] Table 2. Treatment solutions mixed in Dulbecco’s phosphate buffered
saline.

[0186] Penetration of Eosin Y into the stroma with and without the epithelium
present (Figure 12), demonstrates that the epithelium inhibits penetration of Eosin Y into the
cornea. Significant penetration of Eosin Y across the epithelium is evident in corneas treated

with high concentration solutions (2 and 3) thus demonstrating that epithelial removal may be
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to study the ability of |light activated conpounds to

strengthen the sclera. Follow ng the procedures
waelewsioseed above, whol e rabbit eyes are cl eaneRCUS207/082435

fat, soaked in treatnment solution, irradiated with

light to activate the treatnent, and then nounted in a

avmdet[()is }? q%%!yglé% nd 1%1%2? gérg:g{}%gtgo%u $E é’ﬁﬂgﬁl‘gﬁgg{)mﬂf P]agggu Iar photoiniators

represE@8€ bY Tofmulal.. aﬂi MRHEESh {AnBk¥Eofihe siBmafalde (BT 18N dnages taken
pi ctufres taken over 24 hourS to nonitor the shape

with tM@lehurﬁrpwentunélcaﬁamaamee@whlmm obugirles Edramye iith results show that

e tabi l.i zat e
the EGgEy el B3 ppBRRR . incudBe deriiigndnle s giptha by increasing
epithefROp&nftabiliéf Qhd CRREANIhAL 108 ARPrbedl by (@ epi@tsiuhi WRFT possibly be
conponents: M nim zing the anount of photoinitiator
releasefb @ ¥y SHR i17te thes stading. i alawinghos heuipdonsad e mageodr pisdrugfdelivery and
Lelty, while increasing the anount of
treatmteﬁt)ﬂ%%lmtlator coul d reduce treatnent tine. Increasing
the photoi nitiator concentration would increase the
nunmber of radi cal SEXAMPRIESI(PROPHETIEHE
concentration, absorption by the dye could limt
oenetratlon of I|oht and onI_ aIIo a t| ation on
tlpgten 0 ze tha scleral a g{Lca, \shape in vitro

conponent S sten1of E05|n Y and TEOA nay not show

opt iHfilact Pirhtizatome! evrshangr-Mig Zﬁ%lﬁmbwtsﬁe EoRis difenyes will be used

to stugz(r}gg‘%a%ﬁ% E(%iiel ttr %c:ttll(t‘/gt%ﬁfer T rh%% nﬁ/ﬁn td s n@PWI ?l?é-r%/éel&% 1@5M10W1ng the

proceduest ddvelcﬁ;ﬁﬂl%ové’h etholenidbbat@res contckahed iofrealld fut B\@aked in treatment
top on to the sclera surface:

solutigy bwr?ﬁatﬁg ty 5 vy e, Srmets Db ouNA TEORPBS bath and

conneb®d ehrbiigh £ GYSERmicNEE8RTb R atsb® salrRHE & oil | 'm?e ﬁélgl%l & the reservoir
I ncrease pho oinitiator concentration wthin

18 adjltsmglstuglasndn OB o 8§ eninble, and| BicWyr2QRST Oﬁzwlhours to monitor the shape

US 007/ 08243 penetrati o | d al,so . .
changg. 1 Urera g B Ptk oW raReco e Rtse o atipUR oS iR gructied with
this tebtl. Mddne Vaki@Bled tdBetestbd frR1vde; M N Wi || be used to exam ne

the effects of increased diffusion tines. [0190] Del ay

time between photoinitiator application and
i rrdf8l&fti onPhotainitigon |qmcerb@tlmeﬁn¢| pffongof  constituent components:

Mmmﬁ%%g (ng B‘JTO?BtOSf ﬁltu%t?ltnq atorcllle% % ?lgza {)fl %Fm\ﬂdd reduce the risk of

usio toInI T or S
toxicitlh @hile lindrédsingohe aplon At d)fblb’h(ﬁcﬁlﬁdia&iﬂtcoﬁ]d&*edﬁc&&bdahﬁeﬂtrtﬁm Increasing
topical application w /|l becone nore uniformwth

the Phor%tla@f GORFHRS Pty WAk thingreptfe thej rygrper jof radiFaly @gnargfed it at some
conceﬁ?ﬂ%ﬁnﬁl{s 1%?1 b ftlgéjﬁ‘}?:t (,QJ#J[H ltulnﬁ gﬁetﬂlrtl%ﬁ Nl htTQrﬁi onrlnss allow activation on

stabi [ i zat'i creating g and
the scleralfcormbmx&sé I bk hdidjtion, [the bweo s«bmplmreadt bysteexxbé EdslngY tihd $EOA may

el t f I 20 min. [0191 di at
not. e GEAIT 1O EliT Gt Tpr GEEALIE oY oGNS,  RangSS of Eosin Y

concet-Adn! &R0 @ZonATRS AWM BT TEGA 2Hea#RALH floh®BhM to 90mM will be
exposure (450-550 nm @34 mWcnR) filtered froma

testedTher no

[0189] Photoinitiator contact time during topical application to the sclera surface:
Topical application relies on diffusion of Eosin Y and TEOA into the sclera. Increasing the

contact time should increase photoinitiator concentration within the tissue and increase the
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Oiel 500 Watt Mercury Xenon Arc Lanp. Wiile this
dosage falls under nmaxi mum perm ssible exposure
woO povsos208ccordi ng to ANSI standards, reducti onBCT/HS100TI@82435

and intensity would further increase the safety of

this procedure. Eosin Y has a peak absorption at 514nm

and tching t i rradi ati on wavel e IS .
penetrafief, H@ptﬁnquto%qufaﬂqodngm? celdic RRLER P Hﬁgf’ﬂ éo%}Bﬁ‘Eﬁ“BP? oryoaking times
from 15191%9{115 P Phin \Eﬁf’ﬂ)é"us\éd @(F‘éixatnhﬁe BR{EfERlof RN @FrubiBE times.

Mercury Xenon | anp, calculations for a narrow

bandwi dth (28 nn) source centered at 514 nm predi ct '

i nt dﬁl;SPQ]i esDalaprtivachitwgethplidtoinistarappkestioh avelisadidtpn: In the time

mWV cnP r, an ui Ient rradi,ati qn .protogcol.. e
betwe%( F}rbtgs p ?tﬁggtlagﬂrd ?f léeh ¢ i[ {F \ﬁnfil ir g 158 u\é/étg Jll%}“lt diffusion of the
photoidi@fa@drntiN&ctie, MhBiidTHA dohédtiafbh QfhdidniEBrahREERSAGM thital application

treatnments. Qur prelimnary results surprisingly

will bgepmmasmerst enifpan with LEme. errCtrQSSh@klax Wi ntheakghugy shredated to the
COHCCI&? o%f nl}%@(%l%ltla%ozt%ﬂ%% }q}]é; g@ﬁ%é\ﬁ% g@f&:&' ?%réatc’ln% l%,radlent and more

uniforﬁﬂ@b@lhnkllﬂg Ivéillibe rﬂtlﬂ(lﬁll&iy. ex@ﬁﬂhﬁhﬁisgie(a@mﬁfhgong as 20 min.
Strengthening the sclera and/or corneal in vivo [0192]
In-vivo treatnents, in particular therapeutic
tredP it s, Irwdpatlogea@ﬁ%ﬂd y  Thavgirgat rfﬁB‘ff‘éPFﬁ {9 aAcBievanyabilization
i t i r 8

empibl S SPLINBE Ak BENRGla130a50 Y B0 A0 SHBLREL fm  Therme

Oriel $0( Watt-Meétcunh¥émeoh ArcslofhpioWerile thiy dasirgerfalés wratei oraxinnam @ermissible
mask, . and t pi cal % ara aine. .The e .W Il be

expoSE SHNIES S NE Ho SN BEEARAES. HRGTGh FLE oA sty Eould. further

increald@e QYR8 ¥f thls R6c RN qgjosﬁﬂ"Y%'s' |a%feak Q@éogﬂﬁﬁdat 33k @nd matching the
solutlon (BSS) An incision wl e in the

irradiagionjwaveltength, to dimd shatld aopiove ef/ﬂdldnmes ABawd FOG8/ad5RPBAN spectrum of

B M N R e—

(28 nrﬁ)‘-‘ stEe8 céfterell nE SPL e Riddict Shiedyitie N R4 BEIShf the current levels (15
delivery, and activation. [0194] Photoiniti ator

mW/cane} foy ap pquipplspiiafiatian grotegol.| Evszosurﬂ t@peednd integsithwill be reduced to
deternlgﬁé rtf?é3 lfl'll?ﬂlru%rﬂ 1%%?1%812 "ti tn%ée% ar&nrf%ﬁttfggﬂlgen%r a(%jregreﬂlsmnary results
surpnﬁpglty hiehioalstramthaonl) LED’]eIﬁittﬁi@ att325i e m@s&thaopﬁmtoftomm7 mW/cm®
vi scosity of the phot0|n|t|ator solutions w |l
over fivgapigiee s YEIGRNEAT Xebitias thsrshane S RENaIhPY oFpiee Htﬂa&g{l fodel.
(e.g. Rayflo, Rayner Intraocular Lenses, Ltd.). The
formulations will be left in contact for durations
deternmi ned as opti )0 ocul ar shape
i nflation nodel. Egggggpg otgﬁﬁPrggﬁggfmnll t hen be
flushed out with BSS. Inmmediately after the rinse,
ani mal s wi || $eensthehangithestlerdland/pr esyaert én ofvo
photoinitiator in the scleral and/or cornea and
ing tissue, of enucleated es W

surr ﬁ%ﬂ e
ev al[ﬁ d ubthye EFHRGESI MPRTGERp ﬁge%e%‘ét g?gl'ﬁnﬁ%tst mdll generally
invol Ve YR6®MifiAbH A 185he BOSIRy (6 @S sSBAWD BRRY 8f h AibjEEC

[0193] New Zealand White rabbits will be anesthetized with 1-5% inhaled
isofluorane by administration via a mask, and topical 0.5% proparacaine. The eyes will be
sterilized with 5% betadyne. Throughout the procedure the eyes will be washed in ocular

balanced saline solution (BSS). An incision will be made in the conjunctiva, and retractors will
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fluorescein (FIGURE X). The fluorescent signature of
Eosin Y present in the mcrographs will be analyzed
W@ o0odessmi ne | ateral spread and penetration de@r/ks2007/082435
[0195] Light delivery: Localization of the
crosslinking to treat specific regions of the sclera
be att d with a fiber optic.coupleq to an .
be useg:,tﬁc%ppsg é? pg q_r 1tﬁln§pagﬁ, aXﬁrlthggs (1@2@ fi FrJoc g%rafatpﬂsgwpbbe used to
mdepe[?ﬁ&@ﬁtﬁl fhdy t%‘éffe&%f M&[v)ér%h@@é’cﬁraﬁ@ﬁ ermined in the in
tro work describ above, a fluorescently | abeled
tracer nmol ecul e that binds to tissue upon |ight

gﬁglt[ggé% i va | étopgfwfg(kxlggrﬁ' El’ﬁogmt{] glga | 8 élggctec{] mto the retrobulbar

space f @ M@kl Qreavhddt be adﬁb&sﬁe@r(ﬁp’soﬁhwQh@&fdrﬁabl(ﬁﬁh or without de-
space and/or fromthe corneal surface. Sufficient

epithefipligationy. | In qyder tg ethrfa@éﬁ santaes Hpe Vasahaofhe phptobdiziansolutions will

be mC%rleHs?(ﬁj qgl h%lxtu%% ﬁthtaﬂmla n\'{lgéo%fagtl gs hlantﬂ) _I_anner Intraocular
n as' det'er’m ned above
LensewIltd. ). b&" hwa@hﬁdati/tmts hv1B$8 left hecantdbidrsiveattdnanbeadineand optimal from

the eyes enucleated. Craosslinking will be eval uated
the mfv(gziro @ébllaﬁ sléqpa 1Bfl%ttqnsqn8ﬁelofE)§‘@§q pléqtpl(gﬁlatqfs‘fvﬂ]gthen be ﬂushed out with

BSS. r%jg%?tﬁz&gngﬁ% ik ¢SS QR als [xg)ﬂ' BOLuchQNiz&d. U Yhe geg’éﬁ@§ oPEhcﬁomltlator in

recei ve conplete treatnments usin
the sctypali amdzerdcormrad iahd csmsromiﬁhm nssmedoﬁentmiﬁhtetgeyﬂs Wﬂbbe evaluated using
npl es abov '

Contr roups Wl |l recei
conto L SRBEEHGL 61 AFEITabr(0F GRAGTREHBhT W OHbL: oF (RED sbove for PEG-

fluore@@td @GUNE 8h. ThghfuokREemR B n ¥l o PEYEH 'thl)l%sent in the micrographs will
formul ation. After photoinitiator and |ight delivery,

be anajyred ¢y detpuinhine bgerpll wedaddndipeetB8Sn depthenove  excess
formul ati on. The surgical incision will be closed with
sutures. The aninmals will be given subconjunctival

i nj g0199Yns pfgheeélnzey: i NodadiRitiddl AtthCIrolidkihe!te s s ecific regions of
(steroid). The eyes will be examned clinically

the sclgrywil pnastegtptshaivih 8 fibereRtisroapied o 2% aghn daser @dﬁé@@ Oéfan LED (525

nm). %y%@%%@ﬂg@%gy%}légrg\ép %8958 41851?)9 ?%d in the in dvzgﬁ Cv(veork described

abovedaylubmscehtiyaatieled taver andecude waekintioto hssﬁﬁﬁipbn h%ht e&tlvhtlon will be
month the animals will be euthanjzed, The treated ey

given {j} pqnjwgistipe wiidhe PhotRaiivater ioapuiasione Figyre XhaExrese 8%%‘8“10“ will be
ﬂushefl :#?rh gl %pgir:[%)/ A ef ?]%Q\%\ﬁnlw At thQ gom-gaﬁ s@{ffc%.e n§1fff gfegta M¥ht will be

be not The clinica
delivemdstbctpatstietaogidécal coirmefal thrvgh dhey fibeisponsetovin]tiatdherogplialling (intensity

on.a . le |, to no. infl ion, .2 .
and aggiidh 3t §iaSS Apeaielde e ard b e 08 FOGersIabbis cutanized
and theNdyeQRARAIERL. 20¢h A1iRgH@ will DeSEYRAR A f3f li@PMBId Y ecision of activation

MPLE 10 (PROPHETIC)™ Strengthening the sclera

using fnelesneneomimeadcopn vi vo [0197] | n-vivo Treat nent,
Ex-vivo stabilization: Following in vivo appli cation
as described above, eyes will be tested ex vivo for

st ajpl9gat | voxicigre @RpWidfl6 bbbl epilieebcaivg dddlete treatments using
optimized conditions determined according to the examples above. Control groups will receive
the tested photoinitiator formulations without light activation or light therapy with a vehicle
formulation. After photoinitiator and light delivery, the eye will be flushed with BSS to remove
excess formulation. The surgical incision will be closed with sutures. The animals will be given
subconjunctival injections of cefazolin (antibiotic) and celestone (steroid). The eyes will be

examined clinically for any signs of pain or inflammation, such as redness of the eye, pus in the
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second eye will serve as a control. The rabbits wl|

be eut hani zed at various tines post-treatnent (Table
w@r008@5081 eat ed eyes will be tested for stabil PCEHUS29A7/082435

usi ng the pressure induced, ocular inflation assay

descri bed above. Table 3 - Ex-vivo Treat nent Effi cacy

I n bbi t G oup, Post - Treat nent Ti ne
eye. ai igtTiof BRESFHERES I TbheHE] BEDET e Efalorf Bt After 1
monthotﬂ@ aRimdIPHAl B& %H%ll%dl |THEBtké31tt@1' é}/eg Wgﬂl be $EAGRAMISR in 10% formalin
ubjected to 85 mtHg | in an ocular inflation assay

and plpew@i fredighs rrdetgscrqpi;ceckaabm@n ExANPScEcd of @ﬁ’jfemﬂaﬁﬂfnz@ry cells will

St r t heni and/or corneal in vi
be nofgito T <h5al "l B hfeglodisf ReRbuERogrongets el Br whifgn a 1104
scale Wﬁ pi éki: jaD t@) Hb AEBarPhfSor) 2SeAED LsiHakilashRbon OBl @fubl to moderate

adden SA., Formdeprl vation nyopia in the

lnﬂangmﬁtwe@néﬂgq(l@av|8@vep®m@émmw@pn Vi sion Res. 2006 Jan;

46(1-2):267-83, Epub 2005 Aug 31). A white plastic

hem sphere is placed over one eye of the guinea pig

at 5 days of age. EXAMPLOBI19 (RRORYETIE) f or m

deprivation, there is -46 WO 2008/ 052081

PCT/ US2007/ 08435 an. average of -6.6 D nore nyopia and

146 m axi al ePEHgHeAmgt 2 apd/opcqrpeal i yig) | ded

fellow eye. This rmdel W II be used to further

vaI th agor n : e

o A0, LR O éea%‘?teg%.Vh‘{é,’%@"{xﬂgléz?‘?lh@n?83819Blggg]v’v?haé“ﬂ”am“ :
describecbelmvﬁ’emesvwﬂll be ested roniml fov Stabitizafioe ©neseyé Gridue t@éa,ted and the

secon€ g;ten%{,l]egfgoas%ﬁe?gtpgp ('@eolgb 1@) wﬂlgt;,'l‘egeult,l%,a(gtﬁtere%gtgaergo(ug g{g}eé gpost-treatment

(Tablen’B’PpEﬁuélgt&Pe L) will 80&tell for sfh'b‘i’ﬁz\éﬁoﬁﬂlgl'ngatﬁé’ kégs@'lﬂ@@ed ocular
Pigs Form De pr| vation Cccl uder Treatnen Glpoup Eye 1

inflatily ess2y gyseribedgt®ve. A Yes No No No B Yes No Yes No

Table 3 - Ex-vivo Treatment Efficacy Test in Rabbits
Group Post-Treatment Time
E 1 week
F 1 month
G 3 months
H 6 months
[0198] The eyes from one or more groups will maintain their shape when

subjected to 85 mmHg IOP in an ocular inflation assay performed as described above.
EXAMPLE 11 (PROPHETIC)

Strengthening the sclera and/or corneal in vivo in a myopia model system

[0199] A model of form deprivation myopia in guinea pigs has been established
(Howlett MH, McFadden SA., Form-deprivation myopia in the guinea pig (Cavia porcellus),
Vision Res. 2006 Jan;46(1-2):267-83, Epub 2005 Aug 31). A white plastic hemisphere is placed

over one eye of the guinea pig at 5 days of age. After only 11 days of form deprivation, there is
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C Yes No Yes Yes D Yes Yes Yes No At 4 days of age,

the right eye will be prol apsed out of the eye socket
w@eashsmspost eri or sclera exposed. This regi oPCTUB1001@82435

treated with the photoinitiator (e.g. Eosin Y)

formul ati ons from above using a Weck Cell appli cator

soaked i hotoinitiato lutiaq After waitin
an vl B 48 YRy 9t Hof R P8 clasaligh SPPRY © the unoccluded

fellowag@v eFhi§ RS @/ﬁf d uﬁe%gﬂoantlﬂ\éﬂ \l'ahggte'tﬁe pRbBin@chtdiOformulations and use
i iduce radi cal fornation y he photoinitiator. The

paramefges finprh |the foeggobeg axpptisertd. i n t he socket and the
conj unctiva closed with resorbable sutures. A series

ol imals wll . under i denti ca
o odiliie,  §6e ettt vibr iediebh spOBER Group A), normal vs
treatecpﬁ‘l‘%ﬁb "@G}du%t]?)r tBted ﬁéﬁgdl 3. 'tfe'atedeﬁy(}?ncd@}%uﬁb) @d&nyopic vs. treated
Vel cro arcs are glued above and below the right eye of

myopigGraw Pl.gs in both the treated and control groups
and a white pI astic diffuser will be fastened_to t he

Fornbleep)ﬁratleﬁned. Infrar ed ker atomatry to determ ne

corneal durvature; @ébﬁher I ength usiing hi gh TTRAHEAEY

@rgﬁpasou d (AE}M—F) and HeE ast I.-V.e. errorE};éql ng s rea'ﬁyez
A VA A A TS 14l B
higt ol ogilc st Jdfes of | the w Jae,s._bﬁiaZ]_Ihe No
PVGQ frorh t r eat&s nyoplc grolfs willl naintSfn thejr  Yes
shApe whdn subjescted to 85 Yesdg | OP in aXeocul ar No

inflation assay perforned as descri bed above or wll
At 4 dmi of age) thdreight sleapl baprolapsedsutcafntharced sbakec amt thel posterior sclera

47 WD.2008/ 052081 PCT/ US2007/ 08243 Ex§rrp e 11,
CXPOS%%Q@B% 2510 W[lﬁ%@éfeaﬁ with dhe PRPEHIGeNn (S dieiyXd Jjeawéatlons from
abovePiEREM SVWiK It gl ﬁf!ﬁﬁcﬁg)r' k&P GH! MotoiRltRERUERUASH After waiting an

i ncreased cupping of the optic nerves in both eyes. To

approlpnaw tide (ﬁ@@tﬂrmmateS) &t ddseminat almryveothettiratedangina will be irradiated to

ndoe R e S BRSO a5 oL PEAL LB gocher an

the cdﬁhtﬂféﬁv@féﬂfs&ﬁ%th Fds¥@able KPurBl. NAItRBed 8F @bnirdleadiMAIsNRill undergo an
cribrosa is irradiated usi ng a two photon light source

identiepl peroedireabutt Wishquhmpplicative of lettheit photaisigiator jon kirggatidie At 5 days of
| t
age, \%?%5‘ Qi cs a¥§ eg %HS e\é\ﬁns %e%oe\;z Elgen{lgiw Geé/? C())f :%%[n%gi)?gsé_llg rbz)(t:) the treated and
contrdD@rdub@ aﬂlcﬁdi‘rwlhﬁe plaktic diftased Vﬁﬂlﬂied‘ﬁlstbﬂeﬁad ittt V €lBrosdaen; ce Can
be aided with the notion sensitive optical coherence
t om)8r aphy device well known in the art and descri

bed
for [02Ndt andé Liondyyssof pbg.cthe fHypsre avillohe Ngmoved and the following
measufdRatd gv‘h@%%dperformed. Infrared keratometry to determine corneal curvature; Axial

length using high frequency ultrasound (20 MHz); and Refractive error using streak retinoscopy
after cycloplegia. Following these measurements the animals will be sacrificed for histologic

studies of the whole globes.
[0202] The eyes from treated myopic groups will maintain their shape when

subjected to 85 mmHg IOP in an ocular inflation assay performed as described above or will

maintain their shape in vivo as compared to control eyes.
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Exanpl e 12 (Prophetic) [0204] A patient with nyopia

el ects to undergo LASIK To prevent post-LASIK
W@10895281 eosin Y/ TECA is applied to the stronmedT/b807/082435

foll owi ng excinmer ablation. The flap is then

reposi tioned. Increased corneal stiffening fromthe

phot oi ti at or based t[eat edu es the risk of

post - LASI K ect asi a. EEF’E’%E’I\EE( d'rop %‘5@] Al patents and
publips@di ong ?ﬁf&h{ redo }lbé?l hitge $PREbhh GREdAR \@ftﬁ elevated intraocular
|nd|cat|ve the I evel of those skilled in the art

pressure aphi inhrensed tupperg iod thp eaptiai myved 02 ®6Th Ameh: ks peevider mechanical

o PP M3 o APLERL EPBBRH G5, con Y7
are mFalzfeﬂ) }n‘ﬂr&@ﬂéﬂlly L6id8 7 p&%eﬁlhﬁd)mjprgachs Fivel & 60! @inukes Rter the lamina
ndina, E. N., Vinetskaya, Andr eyeva, L.

D.
crlbromﬁswm@rw ugihg| astiogplepn ﬂp@hh sRECH fliregted |abthe lamina. Resultant cross

hnkln%)fﬁep ﬁ&;ine%{{%’] Iﬁcs:%lg ngglﬁ rtﬁga%ln\égl%%’&%gég_lész ?li]é]é _/a)nd resists subsequent

deforrﬁzﬂﬂﬁS]Fa@ehn@ef/ theVamfna with thei Nphotdn irfadidtdhaolies whi He @ded with the
Scleroplasty In Surgical Treatnent OF Progressive

motlowgﬁptave (ES;JéalEré)‘hemgee toRpREr MY odavigeo e h i{goggf in fhyoary gad described for
1nstan&el1%7[§F Fat[:rg%%%%hcﬁlém & r200§/0g'18%448| urenkranz, M S.,

Br ess Bressler Donati , G , Lew s,
H, Lim J. |I., Menchini, U, Mller, J. W, Mnes, J.
M, Potter, M J., our nar aves, A.,

C. R
Rosenfel d, P., SchachXfMP, @P""EE?HH dt-Erfurth, U.,

glt ?ggﬁg\,{,}lﬁ lr_|9 ﬁ%atlenﬂvﬁﬂ %[3’%[!1 eléets F%%S@(EGRS}AK JTo prevent post-LASIK

ectasia/gpsie pail EOA ts,h)@phgytodhe st.r(zrgal\)s@d;_fgkb@x/mg 2@gimer ablation. The flap is then

repomﬁgtb%ia Zggagé géﬁgagﬁtlffég%gﬁﬁ%{l gbeh ! ?S}ggtlogbaseg tg;'élgpent reduces the risk

of post-BAWIK®c@kiaa random zed clinical Trial - VIP report
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Accordingly, the appended clains are intended to
include within their scope such processes, nmachines,
woreweHsesur e, conpositions of matter, neans, nRCTIOM07/082435
or steps. -54 WD 2008/ 052081 PCT/ US2007/ 082435 CLAI M5
What is clained is: 1. Use of a photoinitiator
conpound for nanufacturinggggﬂﬁgicanent for a direct
treatment or prevention cul ar deformation
condition by the photoinitiator conpound. 2. A
phot Qinat Lsicdliged genmpound for use as a nedi canent for
directly treating or reducing the risk of an ocul ar
def ormati on condition. 3. The use according to any of
Use op aabetfiimgater apmBowiideios innpfistugingeicmedicamentdar a direct treatment
gf ?Péggﬁt{ f aflloc dlﬁl?&'é’f&lng?ﬂiogfcohéi’iﬁoﬁ 'b§ .‘fheﬁﬁhoﬂ&ﬁi&%&’ lc%lhpound.
eformati on condition conprises an’i ncrease nodut us
of an ocular tissue. 4. The use according to claim3
wWhpliceoinitiae compoand forssxensi nmedidese@t fol dasdtlyatrgingicnreducing the
of the sclera, the |lam.na cribrosa and/or the cornea
&ﬁlaogﬂ}%ﬁﬁaﬂregapq*%%&%dﬁe% entirety of the sclera, a
| am na cribrosa and/or the cornea. 5. The use
F66 A5AARBrdify A IhyAf thdpreREBREIaltfs GhaleBhWagkeal featént, prevention
ocul ar deformati on condition is selected fromthe
gr aeprctiomgifsthe ngskobf ke arvlendaprmpaen -condidien axogipstsed an increased
[ rg)dsiut u keg eitrotrrimlleeusi s (LASI K) ectasi a,
BSPS OO P ALY Ve kerat ectomy (PRK) ectasia, post-
i nfection ectasia, peripheral ectasia, rheumatoid
Thaaké acvordihg tdelabarnedcrethegeneunt iivae inylapdésaat leagul m@ition of the

myopi a, scleral_staphyl onma, ocul ar hypertension )
¢ eidc Svalamigncriagsy o thg ROFHAE ORI HGlusles the entirety of the

E@g{a%’fa\tl\l}%ﬁa dﬁ‘r@g%aiﬁ/&%ﬁ%&b%got o any of the preceding

erein the ocu rmation condition is
degenerative myopia. 7. The use according to any of
fThe peeawdiduge ¢b ainys ofmtike girecetling cleimawhtefiorthatowinr deformation
condi.tion is keratoconus. 8. .The u ccordin 0 _any. L
GrElie BreleCtata oIt APUROPEN e HarnBr Ol TG bisted in sit
COARPMRsis COMHTKS @2 adiaC %UP( tbrb@xdting KebRedtOmPUPRK): ectasia, post-
-55 WD 2008/ 052081 PCT/ US2007/ 082435 COOH
infection ectasia, peripheral ectasia, rheumatoid condition of the cornea, degenerative
myopia, regular myopia, scleral staphyloma, ocular hypertension glaucoma, low tension

glaucoma and combinations thereof.

The use according to any of the preceding claims wherein the ocular deformation

condition is degenerative myopia.

The use according to any of the preceding claims wherein the ocular deformation

condition is keratoconus.

The use according to any of the preceding claims wherein the photoinitiator compound

comprises a compound having the Formula I:
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10.

11.

12.

13.

14.

15.

RL Ra HOO O R2 R3 wherein R1, R2, R3, and R4 are
each independently H, hal ogen, or NO2 and

weba@sosogut i cal salts thereof. 9. The use accRCTUSPOT/82435

claim8, wherein Rl, R2, R3, R4 are each independently
H, Br, or NO2. 10. The use according to claimS8,
wherein the photoinitiator cogpound conprises Eosin Y,
Eosin B or fluorescein. 11 se according to any
of the preceding clainms wh§ | he photoinitiator
conmpound conprises a polyg She gl ycol derivative
of a conpound represented b 2 Qoby- 12. The use
according to clainms 8-10 wher¢in the pﬁotoinitiator
conpound is capafl e of direc{ly treating or reducing

the risk of the ol ar i'6n upon
illTumnation of the pound for 30
m nutes or | ess usinf The use

according to any oF tThe erein the
medi canent is fdf)topic ©14. The use
according to any of thel precedi ng cllains wherein the
nedi cament is for admifei stration b93injection. 15.
Use of a photoinitiator conpound for manufacturing a

o SR, oy € LR LR ESDATEN S Bl

saltP@eldd82007/ 082435 16. The use according to claim15

wherein the tissue is an ocular tissue and the direct

teration .of the.mechani cal_and/ qr chem cal .propert
3he Eh2aiRiiRe b EuHes COmFgRe tin s R RBLGEh RisgRaretly H. Br. or

&fo,t he ocular tissue. 17. The use according to claim
16 wherein the ocular tissue includes at |east a
gprtion of a sclera, a lamna cribrosa or a cornea ,
hel usp aFemdng yo ichémur eshargia theypheteinjtiaser ¢depawil eqognprises Eosin Y,

/ nea and/or the lamna cribrosa. 18. The
%@%ngi%gggFﬁgéﬁb any of the preceding clains 16-17

wherein the ocular tissue is in an eye of a subject
Mhw iusg acdordihg rto siky aff thaypraegdiag etaiohs twitneis ehe phedinfitiaon compound

the group consi sting f . kerat pconus,

5P e Sl A SISk gl ioh der VR 6F A FBPP SR nied g Formula 1.
ectasi a, post-

The use according to claims 8-10 wherein the photoinitiator compound is capable of

directly treating or reducing the risk of the ocular deformation condition upon illumination

of the photoinitiator compound for 30 minutes or less using visible light.

The use according to any of the preceding claims wherein the medicament is for topical

administration.

The use according to any of the preceding claims wherein the medicament is for

administration by injection.

Use of a photoinitiator compound for manufacturing a medicament for directly altering a

mechanical and/or chemical property of a tissue.
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16.

17.

18.

19.

20.

21.

photorefractive keratectony (PRK) ectasi a,
post -i nfection ectasia, peripheral ectasia,

WO b@atsosi d conditi on of the cornea, degeneratP@BUS2007/082435
nmyopi a, regular nyopia, scleral staphylom, ocular
hypertensi on gl aucoma, |ow tension glaucoma and

% Qb Vbi.?graatétlfz% S%Eqr;g eof ISd &%F%’gﬁh% rsﬁlesg{a?ﬁ%?%t? I&E atg %sglleaar?a the direct

drasi&l ot 'tﬁéemeéﬁﬁﬁﬂ:'aﬁan(ggr cﬁ@ﬁﬁcﬂ%ﬁroﬁé}ﬁp&dtﬂa%&lp&rOds@lhem:omprlses an
18 wherein the ocular deformation condition
kerasoatondgus oPthe ofhler tissee.accordi ng to any of the
precedi ng cl ai s 15 20 wherein the photoinitiator

g)fl:" %?_co%n g I 2 a](?c %1% \/\Eog:\ré ear glsé{%eméglﬁgu l aleast cil portion of a
Rde@l @ ledata ¢ﬂﬂﬂ6m6ﬂ@rﬁoknéa|‘hndh@btﬁmany 11(1U1ud‘d@2thal’¢ﬂtlrety of the sclera
pharmaceutical salts thereof. -57 WO 2008/ 052081
P P8 gormen 8ndasthe Jamimp sribgsa.-accor ding to cl ai m 21,
wherein Rl1, R2, R3, R4 are each independently H, Br,

SiSnE PRREGHD I s 157 WhEB&IIA

the p fgﬁﬁ? %gt r co n%oun%’goﬁbrfsés E@%%ﬁn Y, 03|lssuelsman
Byoof 4 bubgeat haeing or adriskTdfchavse zaaumlﬁtdjmletctrddhannﬂme group consisting

wherein th hot oi ni t.i at.or conpo co S
561 CataOon oD BsP SRl ath o 60k FSNB OGS G TASRE® cBuasia, post-
bEAbRFABE R KBMardc@siY | @RIK) 8Qasial NBodsfe@fdiOkethfg, tp@rlpheral ectasia,
clalns 21-24 wherein the phot0|n|t|ator conpoun is

dapatatad ofonddione of | thet e@racd. ndegsnenativ cmwgm heeguilask myppia, scleral

h
AP GeitE RoPeuSlin” Ra g, ol EERAGHA W combinadons
way&fengt h of 50050 nm and at an illum nation

intensity of from 1-100 nmiWcnR. 26. The use according

to any of the preceding clains 15-25 wherein the
fgiveaAeserding tc? elalmtlépwb%rplnataﬁn%vléf Agformptionygonditipa ig«lsgenerative
ﬁﬁ%B {oding to any of the preceding clainms 15-25 wherein

t medi canent is for

The use according to claim 18 wherein the ocular deformation condition is keratoconus.

The use according to any of the preceding claims 15-20 wherein the photoinitiator

compound comprises a compound having the Formula I:

COOH

HO (0] o

R, Rs3

wherein R;, R;, R3, and R, are each independently H, halogen, or NO, and pharmaceutical

salts thereof.
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22.

23.

24.

25.

26.

27.

28.

adm ni stration by injection. 28. The use according to
any of the preceding clains wherein the direct

WO e@ansoat , direct reduction of risk of or di PEDUS2007/082435

prevention of an ocul ar deformation condition
conprises an iIIunination of the nedicanent in the

fr:lﬁs‘ zlgfg F“fa‘-{?r g?‘}/ g v @@/ 50 50 ng%aih are eac iﬁ@p@%ﬁén%@ H, Br, or
NO,.

The use according to claim 21, wherein the photoinitiator compound comprises Eosin Y,

Eosin B or fluorescein.

The use according to claims 21-23 wherein the photoinitiator compound comprises a

polyethylene glycol derivative of a compound represented by Formula I.

The use according to claims 21-24 wherein the photoinitiator compound is capable of
directly treating or reducing the risk of the ocular deformation condition upon illumination
for 30 minutes or less, using light comprising a wavelength of 500+50 nm, and at an

illumination intensity of from 1-100 mW/cm’.

The use according to any of the preceding claims 15-25 wherein the medicament is for

topical administration.

The use according to any of the preceding claims 15-25 wherein the medicament is for

administration by injection.

The use according to any of the preceding claims wherein the direct treatment, direct
reduction of risk of or direct prevention of an ocular deformation condition comprises an
illumination of the medicament in the tissue at a wavelength of 500+50 nm at an

illumination intensity of from 1-100 mW/cm’.
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