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M Wi t ciwOoRELABEDe APPLI CATI ONS [ 0001] Thi s applicati on ekcaiuseottijogsobenef i t
of U S. Provisional Application Serial No. 61/369, 232, filed July 30, 2010,

and U. S. Pr | nber 2,
2010 bot h dg&?g@gﬁg%pgﬁ:ﬁ%fﬂegﬁﬁgﬁ%r atég g'!&eEﬁtl rety
herein by reference. BACKGROUND [0002]C0rnea| haze presents as a whitening
of the normally ear corn a. Thi 0ss,0f _transpar of the cornea can
cause synptons ﬁ§h@NﬁBCF$o t i@n9;®ﬁ8h5wd”bi1 d&géheéﬁ?neal haze is
common fol |l ow ng photorefractlgﬁd@%bﬁqQo%9ﬁ¥ PRK), laser-assisted in-situ
keratom | eusis (LAS 1K), and | aser ep|thellar kerat om | eusis (LASEK) to
correct refractive errors. In these corrective procedures, the higher the

| evel of nyopic treatnent, the nore severe the resulting haze. Corneal haze
al so occurs in corneal infed®EDATENAPPLAQATSONSNd i n ot her opht hal nol ogy
surgeries, such as |lens and cataract surgeries. Corneal haze is a
si gni fi[0e01] pr obhigrappticatior! adtmgawe/b@m@ﬂtow.sonﬂ)vismmmmﬂicraa@ﬁ Sesigpn of
the obtained refraction, and nmay create ?)are and induce deterioration of
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conposiihcapsratad imtidiogsiretyateremnbyrefemmiceand/ or treat corneal haze are
hi ghly desirable. BRI EF SUMVARY [ 0004] The di scl osure provi des nethods and

conpositions for treating and/ orBACGKGROUNDCOr neal haze/opacity. In one

enbodi nent, a nethod of treating corneal haze in an eye is provided. The

met hod conlé]mses adm n| stering a conposition_conprising a therapeutically
ef f ect i[O untoBTea hagerprRRfNts ap acyiteHng Rf theenormallyclear cornea. This

loss of transparency of the cornea can cause symptoms ranging from blurred vision

to blindness. Corneal haze is common following photorefractive keratectomy (PRK),
laser-assisted in-situ keratomileusis (LASIK), and laser epithelial keratomileusis
(LASEK) to correct refractive errors. In these corrective procedures, the higher the
level of myopic treatment, the more severe the resulting haze. Corneal haze also
occurs in corneal infections and traumas, and in other ophthalmology surgeries, such
as lens and cataract surgeries. Corneal haze is a significant problem as it reduces
visual outcome, promotes regression of the obtained refraction, and may create

glare and induce deterioration of neuron signal transmission.

[0003] Prevention of corneal haze is increasingly important as the number of
refractive correction procedures and other ophthalmology surgeries increases world
wide. Accordingly, compositions and methods that can prevent and/or treat corneal

haze are highly desirable.

BRIEF SUMMARY

[0004] The disclosure provides methods and compositions for treating and/or
preventing corneal haze/opacity. In one embodiment, a method of treating corneal
haze in an eye is provided. The method comprises administering a composition

comprising a therapeutically effective amount of a compound selected from the



WD 2012/ 024376PCT/ US2011/ 048048 group consi sting of an EP2 agoni st, and EP4
agoni st, and a conbi nation thereof, whereby the corneal haze is treated.

[ 0005] I n woabtrer43abodi nent, provi ded are net hods of treawiusgoiaonsveal haze
in an eye, by adm nistering a conposition conprising a therapeutically
effective anount . of C und .havi structure: oR4. whergein each
dashed 9PHE CPBRPELG AT o Hie? BoeiEhEBdd P BURREL BF acambialop hieroRl, Re and
R3 ar e \gRgbl e BshEaNhbhYe &ekestegd from H or 01-06 linear alkyl; R4 is H,
01-06 al kyl, 01-06 al kenyl, a salt thereof, or an am ne thereof; X and Y

are ea bsrerepdsiy f - Ty ; and
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wherein each dashed line represents the presence or absence of a double
bond;

R’ R?and R® are each independently selected from H or C4-Cs linear alkyl;
R*is H, C4-Cg alkyl, C4-Cg alkenyl, a salt thereof, or an amine thereof;
Xand Y are each independently selected from H, OH, =0, ClI, Br, |, or CFs3;
Z'and Z? are each independently selected from CH or N;

W' and W? are each independently selected from CH, CHa, aryl or substituted
aryl, heteroaryl, substituted heteroaryl;

m is O to 4;

pisOor1;

ois 0 to 4; and

V is CHg, aryl, aryl or substituted aryl, heteroaryl, substituted heteroaryl,

wherein the administration treats the corneal haze.
[0006] In yet another embodiment, the disclosure provides a method of
maintaining transparency of a cornea by administering a composition to the cornea,
wherein the composition comprises a compound selected from the group consisting

of an EP2 agonist, EP4 agonist, and a combination thereof.



Vis CH3, aryl, aryl or substituted aryl, heteroaryl, substituted
heteroaryl, wherein the admnistration treats the corneal haze. [0006]In
yet anot hwo 2ersaai7aent, the di scl osure provi des a net ho#Cofusp@iloisisi ng
transparency of a cornea by administering a conposition to the cornea,
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provi des a nmethod of inhibiting transfornmation of a fibroblast to a

myof i brasishpasitiomcempesisg ao@emﬁuﬁncstlseeffﬁqn@ YoapoisditarohPeagonisti ay a

therap}uﬁ,%call effective .ano f an EP2 agonist, an EP4 agoni st or a

combi n ﬁgf’ﬂ F 8lup CORkIEgd Efé? TI ON CF THE DRAW NGS [ 0008] Fi gures 1A-D
| brobl asts treated

show i nmunohi st ochem
with vehicle (Fig. 1A 3 -1 (TG 1315 Fig.
1B), TGF- 1+ prostagl andl n receptor subtype 4 (EP4) agonist (Fig. 1C), or

TG (Jdo08y ost pgupsyli A- w@ﬁ@@h@frmﬁ«&ﬂyt@@h&n(c%%ﬂam@arﬁan{aﬁlawunlmn TGF- (31

i nduced transformati on of nyofibrobl asts, which stained >gbeen W th

anti - alfmﬁ@tslﬁﬁtsttreatﬁ@w@ afticla (Fig- $M) tranaiemaog sewdhiastanpeta- J00G i fjur e 2
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Vst er nr@FoB$+waaglgndm*eedpwn@ub@lpelz (EP2) dysrastqFighenny. rMeseipded by gel
el ectrophoresis; anti-beta actin was used to quantify the total protein

| oadi ngn@weRshiransermTationEef mystiprobiastn W'T'G@ﬁtﬂ”@q‘ gEgan Wtifﬂ @etizadohEed in the
speci figabdiiMa Ge Rl E&MAPIRRLRG 8t dfistry.

[0009] Figure 2 is a western blot showing the effect of EP2 and EP4 agonists on

biomarker of myofibroblasts (a-SMA) in cultured adult skin fibroblasts. Parallel
Western blots were conducted and total cell lysates were resolved by gel
electrophoresis; anti-beta actin was used to quantify the total protein loading

amounts.

DETAILED DESCRIPTION

[0010] Certain terms as used in the specification are intended to refer to the
following definitions, as detailed below. Where the definition of terms departs from
the commonly used meaning of the term, Applicant intends to utilize the definitions

provided below, unless specifically indicated.

[0011] “‘About” means plus or minus ten percent of the number, parameter or
characteristic so qualified.

[0012] As used herein, “alkyl” refers to straight, branched chain or cyclic
hydrocarbyl groups having from 1 up to about 100 carbon atoms. Whenever it
appears herein, a numerical range, such as “1 to 4” or “C4-C4’, refers to each integer
in the given range; e.qg., “C¢-C4 alkyl” means that an alkyl group may comprise only 1
carbon atom, 2 carbon atoms, 3 carbon atoms, Or 4 atoms. Although, the term
“alkyl” also includes instances where no numerical range of carbon atoms is
designated. “Substituted alkyl” refers to alkyl moieties bearing substituents typically
selected from hydrogen, deuterium, alkyl, alkenyl, alkynyl, hydroxy, alkoxy,
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followi ng definitions, as detailed below. Were the definition of terns
departs fromthe commonly used neaning of the term Applicant intends to
utilize tWwe 2defizei7ei ons provi ded bel ow, unl ess speci fi caCryuszodiossased.

[ 0011] " About " rreans pI us or mnus ten percent of the nunber, paraneter or
characteristic, so lified. 012] use ref ers to
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car bon-useddmreto tiblwver bikashy!’ aefér@&yamgnylrmbieaes@@gmgofforauot@tatﬂaum to about
100 carbon atonms, and "substituted al kenyl" refers to al kenyl groups
furtherc%'é%ﬁ‘ PRI"®ne or nore substituents as set forth above. As used

herein, "lower alkenyl" refers to al kenyl noieties havi nc%@f roml to about 6

car bon [90%4k. [ A8 uspAdereind alemyireferalt@ piraight pebeanched cheinhygrocarby!
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wer
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[ 0015] i nt ai ni ng)
Syl s AR Sefers C ERy R et R it 0 ool B 248 LBAUERT O ¥ 6
car bon c:arbm;atomsi substl tuted cycl oal kyl" refers to cycl oal kyI groups
further beari ng one or nore substituents as set forth above. [0016] As used

herein,[0ba5y| " Asiused Heeeiaf WyeloatkydTrefyrs to@yclitg(ien ringecor@aging)faliéyiup to 14
carbon atons and "substituted aryl" refers to aryl groups further bearing
one or Meiedes frealyntainihg igdine fapgamobaRru 3 up to about 8 carbon atoms, and

"substituted cycloalkyl" refers to cycloalkyl groups further bearing one or more
substituents as set forth above.

[0016] As used herein, "aryl" refers to aromatic groups having in the range of 6 up to
14 carbon atoms and "substituted aryl" refers to aryl groups further bearing one or
more substituents as set forth above.

[0017] As used herein, “heteroaryl” refers to aromatic moieties containing one or
more heteroatoms (e.g., N, O, S, or the like) as part of the ring structure and having
in the range of 5 up to 14 total atoms in the ring structure (i.e., carbon atoms and
heteroatoms). "Substituted heteroaryl" refers to heteroaryl groups further bearing
one or more substituents as set forth above.



[ 0017] As used herein, "heteroaryl" refers to aromatic noieties containing
one or nore heteroatons (e.g., N, 0, S, or the like) as part of the ring
struct ur evarrdi2ia¥i7ag in the range of 5 up to 14 total aProFaIS2110ME®48 1 Ng
structure (i.e., carbon atons and heteroatons). "Substituted heteroaryl™

f t | further,. bst it uent t
fortn dBOYET" “VBs sbeg Peay itaronusisl o7 chamPLts [ers k. d8a Ferarn, - - o
"het er gyt {i%., Big-cORLRTIAGYSGIoRs cBhEIiSing DrRasHAb R tefotYRls! (g.gé iN€O,

ri ng-containing) groups containing one or nore heteroatons (e.g., N, 0, S
or the $.iadhe disepas pagfof thering styusture.cang eaviagdn theviangeiaf & e ta Ahge of 3 up

het er ocEhah alifE Pody Supt B te LV RS B oS thied Poig BRUSE RERAP beari ng
one or H&él%c?élﬁgﬂogggiﬁr%e@oéﬁéleé ﬂirtHbrE!ﬁ‘éVigﬁldn%Odﬂhéﬁe sgesitlsteiaB, set

"hal ogen" or " " refers to fluoride, oride, brom de or iodide (F,
d, Br,fodh abpveThe terns "fluoro”, “chloro", "bromp", and "iodo" may al so

be used when referring to hal ogenated substituents, for exanple,
"trifl JOPBBEt hyAs Uspdbeogins"haegertia@réhaljde’ ethre i Hukjde, ohidrites bramigleky| - OH,

h h | thyl, and the Jike. [,00211.As used herein,
ol Ryt Rrp Rt EL B on 1Y SHEE e luerBEchPh wiBmeatd PR R BN A ne
l'i ke. [tQQQQdd“ﬁ/héﬁedféﬁ@rﬁ%'tdlhalbgéﬁétf&@}ﬂis'tiﬁ@nksf feceaihplel rif@romdtgjlers to

any salt that retains the activity of the parent conpound and does not

i mpar t apYopddi Ak @BaY nefehet Rk raRiaUs Bk RHIEE RN htRoRyRERS], O

which it 1s admnistered and’in tthe 'context in“which it 1s admnistéred
conpar diydroxyetlyl pandtie lerpound. A pharnmaceutically acceptable salt al so
refers to any salt which may formin vivo as a result of adm nistration of
an aci do02tpt heAs sigetl heogina“ghkydalcyl Ugpfevsi to lani alkyldetend sdch as etremoael d or
salt. Further, phar (@ut ically acceptable salt refers to those salts which
retain qrﬁ@amqﬁ,@@dctgg Pfectiveness and properties of the free bases and
whi ch are obtained by reaction with inorganic acids such as hydrochloric

aci d, HP823br _on*f\é Ué@ij derein| ?mhair@ag_@wgallwqcpe@tag@ 8@"[”;{&&”%@@% S_aBi”dla,t
M R T R g LT
aci di ¢ deletetioonal ugtomard efiegtden the subject to which it is administered and in the
context in which it is administered compared to the parent compound. A
pharmaceutically acceptable salt also refers to any salt which may form in vivo as a
result of administration of an acid, another salt, or a prodrug which is converted into
an acid or salt. Further, pharmaceutically acceptable salt refers to those salts which
retain the biological effectiveness and properties of the free bases and which are
obtained by reaction with inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic

acid, p-toluenesulfonic acid, salicylic acid and the like.

[0023] Pharmaceutically acceptable salts of acidic functional groups may be
derived from organic or inorganic bases. The salt may comprise a mono or
polyvalent ion. Of particular interest are the inorganic ions, lithium, sodium,
potassium, calcium, and magnesium. Organic salts may be made with amines,
particularly ammonium salts such as mono-, di- and trialkyl amines or ethanol
amines. Salts may also be formed with caffeine, tromethamine and similar

molecules. Hydrochloric acid or some other pharmaceutically acceptable acid may



derived fromorganic or inorganic bases. The salt may conprise a nono or
polyvalent ion. O particular interest are the inorganic ions, lithium

sodi um pabassiuami7écal ci um and magnesi um Organi ¢ sal t eCrays2tia/ommwde W t h
am nes, parti cularly amonium salts such as nmono-, di- and trial kyl am nes
or eth amneg Salts dg L cgafogmad wth cafelne t.romet ham ne and
simi| ar PEBlae h agpm fhat NAYQPsH PEBInY Bt Met PR ARABLRE O5P y

accept aly-RirCHifg My V\D 2012/ 024376PCT/ US2011/ 048048 forma salt with a
conpound that includes a basic group, such as an anmine or a pyridine ring.
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aor other clinici
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agoni st, or a conbination thereof. Met ods of mai ntai ni ng cor neal
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bi ol ogi cal ent responsible for the formation of corneal haze.
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attrib ecreased Intra I'ul ar crystall'ine’’production. Yn the
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keratocytes into corne fibroblasts an of i brobl asts, and stinul ates the
do. nov HTTPHESFL OGP ORRAIaRe GHELD SHATTALENAGER I RGO PIO “been
di scovme%%ngl cépéﬁ@ éﬁ’éraaeﬁ@f%&e%% iBMsHastd Fas (ré

nmor phol ogi ¢ transf or tlon of fibroblasts to nyof |bro%?a ts. Wthout
wi shi ngdentifles amihedorispagnyiological eventrrespesiple fot thesformatighof coueaa

reduction i th nunber of . Oflb obl.ast ess_transparent,
e el e M BERSR o Y con 28R aeDs wif BB e BRBat el hr i ot 1 at i on
of an @?ﬂ’lb@@ﬂl@"to EB&re@géa'|r$t¥faé‘eﬂ*|0|afr%¢y§3§ﬂ|h@9rc§d@’ﬂ|@ﬁoﬂﬁ%é ﬁéalﬁh‘g E)ﬂdéé@@' asts
to nmyofibroblasts and therefore can prevent or reduce corneal haze

f or mat i GAF-Floviggprmtherransiergation efruiercenitsotiaenies inio eetnes iPEORYei ded

adm ni <t myBroBfasid MR APl nB P i SARNERS of SxfeiBlnthAlh En, ™

agoni stprofbives.EP2 and/ or EP4 agoni st inhibits the transformation and further
treats corneal haze formation. WO 2012/ 024376PCT/ US2011/ 048048 [ 0029] I n yet

anot herjogpppdi NRhbas Hela® dlsEHiePSE that HRILEAE EPISa§EHBE! ceinstedent TGF-B1-
induced morphological transformation of fibroblasts to myofibroblasts. Without
wishing to be bound by any particular theory, it is thought that a reduction in the
number of myofibroblasts, which are less transparent, reduces the development of
opacity of the cornea. Therefore, administration of an EP2 and/or EP4 agonist can
reduce the transformation of fibroblasts to myofibroblasts and therefore can prevent

or reduce corneal haze formation.

[0028] In this regard, in one embodiment, a method is provided for inhibiting the
transformation of a fibroblast to a myofibroblast by administering a therapeutically
effective amount of an EP2 and/or EP4 agonist. The EP2 and/or EP4 agonist
inhibits the transformation and further treats corneal haze formation.



t herapeutically effective anount of an EP2 and/or EP4 agoni st can be

adm nistered to an eye to maintain corneal transparency. [0030] Any EP2 and
or EP4 agwoist2/ea3tébe enpl oyed in the disclosed nmet hodsPCThsRois4808®mpounds
selective for an EP2 receptor (i.e., Conpounds I 1, and 111), conpounds

cel ot abf", "By b bedimey oo R ool e BEsB o coL v

cl ai ”EQhé%tdég%ally{@%’C¥Mb%n@&ﬁﬁt%f%n@?%hwt@4 b@@mﬁ?ééﬁ)gé HinfiRlsesed herein
conpri se adm ni st'ering a conposition conprising a therapeutically effective

anmount tefaneeysoigpoainiainoormepldranspataneye of f or nul a | : wherein each dashed
line represents the presence or absence of a double bond; Rl, R2 and R3 are
each i rf@epehdenthy E52 and ed EPAcaganisircaBloeCémiployealrin dhé giscldi€dirmetiod€l- C6

| kyl 6 al ke lt th th fi X Y h
nobper AN RSHAs SHE QPO SR Zyeteplordre. Eoregotees . iz ar e
each i ndpneadRilddecrieast 86 ﬁP@F@c@?t&r(l &, Compount NEnY&/\akky each

i ndependent|y sel ected from or substituted aryI het er oar yl ,
subst i tnartselawvercomgdundmthat &gotrtbzetlbot}h EBZ @ndrER4 receaptors can ke ullizedni s

CH3, ar ar bstituted aryl, heteroaryl, substituted heteroaryl. WO
So12/ 0348 FEbE RSRERS 45048

[0031] In certain embodiments, the methods disclosed herein comprise
administering a composition comprising a therapeutically effective amount of a

compound having a structure of formula I:

wherein each dashed line represents the presence or absence of a double
bond;

R’ R?and R® are each independently selected from H or C;-Cs linear alkyl;
R*is H, C4-Cs alkyl, C1-Cg alkenyl, a salt thereof, or an amine thereof;
Xand Y are each independently selected from H, OH, =0, ClI, Br, |, or CFs3;
Z'and Z? are each independently selected from CH or N;

W' and W? are each independently selected from CH, CH,, aryl or substituted

aryl, heteroaryl, substituted heteroaryl;
m is O to 4;
pisOor1;
ois 0 to 4; and

V is CHs, aryl, aryl or substituted aryl, heteroaryl, substituted heteroaryl.
7



[0032] I n one enbodinment, Vis (R5)n wherein R5 is hal ogen, 01-06 al kyl, or
01-06 alkenyl; nis O0-7; and Uis S or O [0033]In another enbodinent, nis
1, Uis Svandi2Rg4i7e C. [0034] 1 n one enbodi nent W2 is tirCoaisena/04§089035] I n
anot her enbodi nent, the conpound has a structure OR4 [0036]1n yet another

enbodi t he _conpound has a structure oR4 [0037] Further enbodi ments
pr ovi dg‘aag%oun@sor\%o?wbgd@?rﬂkﬁ?e

G0

wherein R’ is halogen, C4-Cs alkyl, or C4-Cg alkenyl;

nis 0-7; and

Uis SorO.

[0033] In another embodiment, nis 1, U is S and R®is Cl.
[0034] In one embodiment W? is thiophene.

[0035] In another embodiment, the compound has a structure

[0036] In yet another embodiment, the compound has a structure

[0037] Further embodiments provide compounds with a structure



WO 2012/ 024376PCT/ US2011/ 048048 oR4 OH [0038]1n certain enbodi nents, the
conposition conprises a therapeutically effective anmount of Conpound I:

[ 0039] I n woabtrer43abodi nent, the conposition conprises &crliseapouosgcal |y
effective amount of Conmpound I1: [0040]1n another enbodi nent, the
conposi tion conprises a therapeutically effective anobunt of Conpound II1:
[0041] I n angt her enbodi nent, the conpositio nprises a therapeutically
ef fective anpunt of Conpound 1V:
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[0038] In certain embodiments, the composition comprises a therapeutically

effective amount of Compound I:

HO cl

[0039] In another embodiment, the composition comprises a therapeutically
effective amount of Compound Il:

HO

Cl

[0040] In another embodiment, the composition comprises a therapeutically
effective amount of Compound llI:



o 01 yOH\ _ H8 [0042]1n another enbodi nent, the conposition conprises
a therapeutically effective anount of Conpound V: 0 so _
WO 2012/024376 PCT/US2011/048048

N/\/\/\)j\OH

OH

[0041] In another embodiment, the composition comprises a therapeutically

effective amount of Compound IV:

0
S

\ / OH

N\
\\\\\

° %j
==

Ollitnn

H

[0042] In another embodiment, the composition comprises a therapeutically

effective amount of Compound V:

[0043] In certain embodiments, a combination of compounds can be employed.

Ol

H

For instance, in one embodiment, 2 or more EP2 agonists are administered. In
another embodiment, 2 or more EP4 agonists are administered. In yet another
embodiment, an EP2 agonist and an EP4 agonist are administered. Any number
and combination of compounds can be employed in accordance with the disclosed
methods.
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H5 [0043]In certain enbodi nents, a conbi nati on of compounds can be

enpl oyed. For instance, in one enbodinent, 2 or nore EP2 agonists are

adm ni st ewedo12m4zaot her enbodi ment, 2 or nore EP4 agoniPSTAISa018/048048

adm nistered. In yet another enbodi ment, an EP2 agoni st and an EP4 agoni st

are admi.pi siered An nber .an mbi nati on of co un can be enpl oyed
AT TR R A T N i M Tt
[ 0044] Wﬁwd&fsﬂaﬁlﬁé‘fo‘r ugetlrﬁ‘%éjh'%@rﬁ&&e@#sél%ﬁ@%@fjénaé% Bé'%ddd)lrr\ab gCOprOUﬂdS
suitable for use in the nethods disclosed herein, can found in,” e.g.,

Donde, [@enag, et eiLMQMED@INWPr@ta@@aer:D@cwatl\m@ras/égen@sfoabowgéngs for

Lower i Intrao ul ar ent 875, 7 t el

TS0, Wb aRP st E S efensd 8157 By cBonde e 461 19D FiheBnote

| nt r aocadi@DPVaEeE 8s Adebts Baﬂ_gmfenﬁgbh!ré@édl@ﬂ%@@éf@@@%&ter@onde et al.,
Treatment of | nfl ammat orggB wel Disease, U. S. Patent Publication

2005/ 0 F3i2toR20R4ORIAABEHOPEIR Sy TTériBIans OhIaIyaicey Bowiat Disanses s
t t 4
Focal 1y e isaliag pPOsH BagBE 2o PERVRA 2 o Rl RLdEBr R R, e hae

oi nt nenkferente ks egla*esy sol utions, suspensions, etc. For instance, topical
adm ni stration of a solution can be acconpl i shed by adm ni stering one or

nore drjopaspf aTHé scrsed cPhpdditohs cdrPb@RdeVSistated &8 en @ etlbeéﬂyffﬁrﬁﬁt is,
I ntraocul ar adm nistration can be acconplished by pl acerrent of

bi odegrtagigpllyeof mas?ﬁulaurlu "éﬂpléﬂltf@fmé?at'pﬁ‘_émqhéﬂﬁ gmtrggng;y@reams 99|S
[ 0046] FgIREOUl L Saloi GATRAST ELORSIFAIPE Aol ALAG) BPEdofRmAAds, By be
prepar 60 by CORBIMT NG & ther apeutiCal! y eft ective. anpun 1G4St one

conpourgtcanplisbHed ytaaintinisterirgsems ofleré dsoof ddistlosed solution into an eye
pharmaceutical | y-acceptabl e salt thereof, as an active ingredient, with
conventin &&d o yioakae cQFFIGS’%'@E@S%ﬁ@amP%QSWQQP|'§Q BV@I‘ﬁC@m%[Hd by

prepara&lmg%&@@ PRSI T BHb! RBbfod B af epbcal ocul ar use, The

t herapeutic anount typica vveen about 0.0001 and

about trgiv) [Bgéﬁ@ SARH 8(995%”@0@9&0% n&'ﬂggﬁ? ﬁ%(&(ewa/ M &Adsquﬁ'ﬂ be

forrrul n cer ain M C SO |ons ca

pr epar e:da pmp@gecﬂbpIwmbmm?laqabraﬁmuballﬁeﬁe&tiv@mmcum df@jtwaste;lnecl e. In other
enbodi nents, vehicles include, but are not limted to, yvi nyl al cohol ,
povi dorfOMPRHILESGrSiRgIto fae Hiﬁse@ép'l%lc@élée HA B&@ﬁ%@@unéﬁ'ﬂm@%ﬂﬁé@W?ISG't

cel | ul pH of such
opht halqrﬁn&éeotsf‘o% ?ﬁ%ﬁ@%l@ﬁ?@éfgr’g@era fﬂgéhérlacﬁ%ttg@ne ”B/eét%(v%ééla out 4.5 to
about &Hharoacebiicdl e&cipignds,7arid by preamatqpodbpnit dosadrifdrers s.wtabtmﬁorThe
formul gtion al sa_cont ai n enti o rmaceut.i a ac eptable
br eser JaPRILAtE e B AN Sl Bamdire bPicaly s Betwdert SSH

0.0001 and about 5% (w/v), preferably about 0.001 to about 1.0% (w/v) in liquid

formulations.

[0047] In certain embodiments, ophthalmic solutions can be prepared using a
physiological saline solution as a major vehicle. In other embodiments, vehicles
include, but are not limited to, polyvinyl alcohol, povidone, hydroxypropyl methyl
cellulose, poloxamers, carboxymethyl cellulose, hydroxyethyl cellulose and purified

water.

[0048] The pH of such ophthalmic solutions should preferably be maintained
between about 4.5 to about 8.0 or about 6.5 to 7.2 with an appropriate buffer system.
The formulations may also contain conventional, pharmaceutically acceptable

preservatives, tonicity agents, and surfactants.
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WO 2012/ 024376PCT/ US2011/ 048048 [ 0049] Preservatives suitable for use in
ophthal m ¢ solutions include, but are not limted to, benzal koni um

chl ori de,wohbvalmrsanol , thi merosal, phenyl nercuric acetrarasand/ 048048
phenyl mercuric nitrate A surfactant can be, for exanple, Tween 80.

0050 rs nma dded. as ed or .desi.r abl e
Lont o) B48] |7 BrdseniAllBsBitatl B USe s ophfialaG seintces i dtoe Bt faIgt
sodi um|ghitedy ﬂod%en%kﬁlﬁhpeﬁléhb@rdrﬂ'@robﬁml ttﬁlm%@a@'pﬁéﬁ%lkﬁbrc@ﬁ‘ c 86tafd her
suitabl e ophthalmcally acceptable tonicity adjustor 051] Vari ous buffers

and neans phenyidpuricnjtrale. Assurtastaniasandze, If@rngxanplehéweegua .ing preparation
I's ophthal mcally acceptable. Accordingly, buffers include acetate buffers,
ci trat 0B60F er sTompibibg ptasoremid\ebs adddd Iaerraiereiebtﬁrfc@ssiredASUtﬂablertorhiaE}es may

b d dj th Hof th f t . [.0052] Th
conposi AV GHE LR Uk DEATed I B GnEab . BT Br e Qe B o |
ant | oxi dtice, rHiRPLAd Ydep aaawotrr&lsuﬂsméwhtﬁémnémiy ddcBblse 10, sodi um

met abi sul fite, sodiumthiosulfate,” acetyl cysteine, butylated hydroxyanisole
and buttyh@ttyé@dmsmroxytol uene. [0053] Additional excipient conponents that
may be included in the ophthal mc preparations are chelating agents. A

non- | i f005th exdapdes biffens axceptabfer adjestatg pid negyebe uisedesddongtee tde sodi um

althou her chel t|n sed | | a n conj uncti on
BB P Rt S it N g ek
amount %de@&b%ﬁf@%,'d’tréﬁé%ﬁf&s, pHRbRate H)u”lﬁr@%'n@rﬁorate buffers. Acids or bases

may be used to adjust the pH of these formulations as needed.

[0052] The compositions can further comprise one or more ophthalmically
acceptable antioxidants. Suitable antioxidants include, but are not limited to, sodium
metabisulfite, sodium thiosulfate, acetylcysteine, butylated hydroxyanisole and
butylated hydroxytoluene.

[0053] Additional excipient components that may be included in the ophthalmic
preparations are chelating agents. A non-limiting example of an acceptable chelating
agent is edentate disodium, although other chelating agents may also be used in

place or in conjunction with it.

[0054] In certain embodiments, the ingredients can be used in amounts
indicated in Table 1.

Table 1
Ingredient Amount (% wi/v)
Active agent 0.005-5
Preservative 0-0.10
Vehicle 0-40
Tonicity adjustor 0-10
Buffer 0.01-1.0
pH adjuster g.s.4.5-8.0
Antioxidant As needed
Surfactant As needed
Purified Water Up to 100%
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Amount (YO w v) Active agent 0.005-5 Preservative 0-0.10 Vehicle 0-40
Tonicity adjustor 0-10 Buffer 0.01-1.0 pH adjuster q.s. 4.5-8.0 Anti oxi dant
As neededwoO 2012/024376 PCT/US2011/048048

[0055] As mentioned above, in addition to or in lieu of topical administration, the
compositions can be administered via intraocular implant. The implant can be
placed at any appropriate ocular site for treating the cornea, typically in an anterior
location. Such placement or insertion of an intraocular implant is well within the skill
of the art.

[0056] The implant can vary according to the preferred drug release profile, the
particular EP2 and/or EP4 agonist employed, the condition of the eye to be treated,
and the medical history of the patient. An implant is suitable for insertion (or
implantation) in an anterior ocular region or site (i.e., subcorneal insertion) if it has a
size (length, width, depth) such that it can be inserted or implanted without causing
excessive tissue damage and without unduly physically interfering with the existing
vision of the patient into which the implant is implanted or inserted. The implants of
the disclosure include at least one of the compounds disclosed herein dispersed
within a biodegradable polymer. The production of such implants is well known in

the art and any method for making an intraocular implant is contemplated herein.

[0057] The selection of a biodegradable polymer matrix to be employed will vary
with the desired release kinetics, patient tolerance, and the like. Polymer
characteristics that are considered include, but are not limited to, the biocompatibility
and biodegradability at the site of implantation, compatibility with the active agent of
interest, and processing temperatures. The biodegradable polymer matrix usually
comprises at least about 10, at least about 20, at least about 30, at least about 40, at
least about 50, at least about 60, at least about 70, at least about 80, or at least
about 90 weight percent of the implant. In one variation, the biodegradable polymer

matrix comprises about 40% by weight of the implant.

[0058] Biodegradable polymer matrices which may be employed include, but are
not limited to, polymers made of monomers such as organic esters or ethers, which
when degraded result in physiologically acceptable degradation products.
Anhydrides, amides, orthoesters, or the like, by themselves or in combination with
other monomers, may also be used. The polymers are generally condensation
polymers. The polymers may be crosslinked or non-crosslinked. If crosslinked, they
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Surfactant As needed Purified Water Up to 100% WO

2012/ 024376PCT/ US2011/ 048048 [ 0055] As nenti oned above, in addition to or in
i eu of twpi2eslo2asymi ni stration, the conpositions can bePauirtSaiizioesoesl vi a

i ntraocul ar inplant. The inplant can be placed at any appropriate ocul ar

site for treating the cornea, typically in an anterior locatjgn. Such

o1 acemaH USUa B8 106 T et pauehP ey ST I es T8eherA STESHINECE e ski ||
of the @&l IR38EARe, crdsfRkegan vary according to the preferred drug
rel ease pro¥i | e, the particular EP2 and/or EP4 agoni st enpl oyed, the

condi t i[@BSQI theoeyg %S?tg@arkriﬁ%ﬁﬁﬁion%?%g?%p?ﬁﬁbgt 0 n';w,leH%r Yolfhet&igipat i ent.

An inpltant 1s suitable I'nsertion n an’anterior

ocul ar inelgdemxpgers iahd nitrogen, pautitLoameakygems dheioxyyenfmay bé apseserd iase
(length, width ngegthé uch that it can be ins rte?l or_ i nplapted. w thout
caus ngP¥xE&UAIOKY B8 GHS-EAIEE MG S TOTGEKO GALRATY Sy BiASHFA PO H Ry | ng
Wi th t*&t@ﬁ('aﬁbl'tﬁ@,IiKé.lsTr%‘nFﬂfofngq‘nWbé%ﬂésémta%,é!kﬁio‘ébc%‘r%,'dﬁ?i' &Rind. s 1 npl anted

or inserted. The inplants of the disclosure include at |east one of the

COWO“%BG@LSC'Péﬁzﬂmé]‘%‘?h?gr‘iﬁxﬁ&%ﬁ%d@rﬁ&yﬁﬁ%t '@%ﬂaégﬁ@%eopolym- The

production of such 1 npla known “i e’art any net hod for
maki ng copolymérapand polyisaptizaridasscaropd espd aAheldidedramnong {HEOBO) 8dterssalrect i on
t he desired

f a biodegradabl e pol trix to b d will vary with
el CastRNt PO BRSO A28 e GBI REIG/A SHERISCSH: ot | oo
that ar@r@agioher afd 'cBHHMionléLthel%][o%i (Eg;??ilgr‘n@ré 8flgllEolid A% [HcRE AERPAID T LY

and bi odegradabi[ity at the site o tation; "conpatibility wth the

act i ve pagteulanintérase mawre thethtp rod bisdsignedatiompie rcantrobed by iiee ktiedefgr adabl e
ol yner ,mat,ri,x, usual l. onpri se t l,east about 10, at |east about,6 20, at
POt iR 146 Raid I RARRE o agr MahofeR b npRualli oS Rkt 50 ™" at
| east gPOEA)DpoRimérAaY bRIRYDORD abdlt 86-855asdbcR0BL7:90, WEABHIt FB65%Nt  Of

the inplant.” I n one variation, the biodegradable polynmer matrix conprises

about 40% pigfeweq Mariaifon, ReSG/hPIPAHA cppolsBIeRiDUSeH - dartainempadimenisra ces
whi ch %ngﬁu gd;}ylwgldoﬂww%emg u&ﬁz not limted to, polyners made of
S et fie

nononers' 'such organi c esters or rs, which when degraded result in

ot o BAbET | ABAEBRSER e AR BRSSO e o e,

nonomergmpBuhddl disclbSedfefbin, TREh 8hiEEsSa 3&FaratNesmbbyitier Asteidpiial on

pol ynmers. The polyners may be crosslinked or non-crosslinked. |f

cr ossl ilpkaeculamhagministration. Such additional active agents include, but are not limited
to, ace-inhibitors, endogenous cytokines, agents that influence basement
membrane, agents that influence the growth of endothelial cells, adrenergic agonists
or blockers, cholinergic agonists or blockers, aldose reductase inhibitors, analgesics,
anesthetics, antiallergics, anti-inflammatory agents, antihypertensives, pressors,
antibacterials, antivirals, antifungals, antiprotozoals, anti-infectives, antitumor agents,
antimetabolites, antiangiogenic agents, tyrosine kinase inhibitors, antibiotics,
analgesics, antiallergic agents, antihelminthic agents, antiamebic agents, antifungal
agents, anti-angiogenesis compounds anti-glaucoma agents, anti-neoplastics,
antimetabolites, immunosuppressants, protease inhibitors, and various growth

factors.

[0062] The disclosed compositions can be administered prior to, during, or after
a corrective procedure such as PRK, LASIK, or LASEK. Administration after a
procedure includes a dose once at the completion of the procedure, and/or in the
hours, days, weeks, and months following the procedure. Administration can
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WO 2012/ 024376PCT/ US2011/ 048048 are usually not nore than lightly
crosslinked, and are less than 5% crosslinked, usually less than 1%
crossl i nk&0.20{20088FFor the nost part, in addition to carbomsand/olseds ogen,
t he pol yrrers wi |l include oxygen and ni trogen particul arly oxygen. The

non. o SRRl B 14 Petios LU AusH ot eobepbidas e dfmenf AT PREMNETLSH ¢ ogen

may be qr8a68dd.aFuAREdehe EYRDOsitiBAS cﬁﬁ‘b'eoadr{tlfn@a@@r]e'a(%b sn&or to both
hydr oxyal i phati'c carboxylic acids, either hono- or copol yners,

pol ysamyiesy pgeeedad. be used. |Included anong the pol yesters, are horm- or
copolyners of D-lactic acid, L-lactic acid, racemc lactic acid, glycolic
aci d, ({GDG&] act 6omeahhdze istirezddd onlsen hmambuntomsé\;amy ef cbrnghi/lcate ¢ and

| actic r a ular in ere bi ode dation is
cont r olthgkg oAl Heveih i oaebe il tdalst s roavesher eaNENsR oach
mnorrerent.raagol w41 Astre COrdedret o Lakighl hBECHatapReAN@EveIsYs RoRIkPA %

about 15-85% about 75% or about 35-65% In a preferre varlatlon a
50/ 50 mmc@me@rm@uress propdrtianal t;et’rteamveew)oﬁthuegny@plcxondrtloorhemg)ol ymer of

50/ 50 PLGA |s A |onaI active a S can ut i I

o on undtaaled s iERhel, A i S8 erB Ehvard BORG B T Be Hongieleeld . o
conposifid peatedrif thaPpaféntdevieldpsaessi|iay., astutroosh r@o%OVlO%Skese% antdh | 3enal
active ag)ents i ncl ude, but are not limted to, ace- | nhi bi tors endogenous

cyt oki e, ergw]%detstaqommhwﬁdeabtaeeamnwntﬁeabtyewelly deualogstimatpatienf uence
the gr ot fqf s?u”ét8{j hel*réﬁttqé%ﬁ'ﬂ’nérefc?rgre%%ﬁﬁia 8 ?)Eég\éeﬁﬂﬁlﬁﬁ qt;%'[ e EliGn of

chollnerglc agoni Sts or ockers, aldose'ré ors, ana gesi cs,

anest hejoresal rarel ddvie®h est, foldwingi anédragatheqrgced@et s, ant i hyper t ensi ves,
pressors, antibacterials, antivirals, antifungals, anti pr ot ozoal s,

anti - r[besu] vesTh@dphtHallc t@ﬂﬂﬂlafﬁlon@'&bhrB%t@Magbﬁn f@hid é\ﬂwb@é@lﬁﬁ" c agents,
tyrosine kinase inhibitors, antibiotics, anal gesics, antial ?IC agents,

ant i helmetered apaleatios, sueh aam%eontamyémeguIp@ﬁﬂuwtthgétromntoﬁacﬂl

ant | - anglABERGR o EUROVIRA RO SRS PR ATEILS oA R SRR RS Frace

ant i net nosuppressan protease 1 n ors I OUS

gr owt h dragitable. méﬂQﬁi?d -ld¥ic giastt asdrigipano Yehemily contaihdeadotmabber @§ pri or
to, durlng@bor after a corrective procedure such as PRK, LASIK or LASEK

Admi ni ¢ QO Tax rt“é$0|btt'9rﬂ JeBBIRAEKAYR MAYEONiaIR e FrRareatnit ﬁ@s%npl etion of
the procedure, and/or in the hours, days, weeks, and nonths follow ng the
pr ocedUPB65d i ﬁhepaﬁenbﬁswm WIZOQQM besgyePamMatypively @dagnaantlingue f or

a peri e devel opnent can be prevented or

reducegq"ﬁ%r[:h ai@fg‘pen‘gg "be adm nistered to only one or to
both eyes, as needed [ 0063] Corne@a@aéﬁggf ‘'treated"” when the anount or
severity of corneal haze that wou |y develop in a patient

simlarly uated is reduced or % dentire For instance, the
degr eo of BB ERARSATIS Yok TR ISy PUNPBIRSh RS GRLGR | ve
procedure is proportional to the severity of the nyopic condition being

t r eat ed0068kr ef Miedrods. gdumentietal skindibselaste, hydancadidinkin fipipbirsis ange

S0 romiilseiioneEhEfe bipnaSba fRl) AblerRENIIBTURTS Solekriop RARKIAY”
that tyQélsavele clenetdnshigh gugsds Bolbesta's inddifies ebgirtehediure DVHIN )

therefore enconpasses prevention or a reduction of corneal haze devel opnent
f ol | owi Mo éo(gbgf%&qvv@ $frEER e @enicillin and streptomycin at 37°C in the presence

of 5% CO,. To study EP2 and EP4 agonists mediated signal transduction, cells were
seeded on 10-cm dishes. When reaching 90% confluency, cells were treated by an
EP2 agonist (Compound Ill) and an EP4 agonist (Compound I) at 100 nM and 10
nM, respectively, or vehicle at indicated time points. Cell lysates were used for
western blot analysis.

[0067] Adult skin keratinocytes were seeded into 6-well plates with pre-installed
cover glasses. 80% confluent keratinocytes were treated with EP2 agonist
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[ 0064] The ophthal m c fornul ati ons can be packaged in fornms suitable for
netered application, such as in containers equipped with a dropper, to
facilitatwoapplizexsi on to the eye. Containers suitabl e Por/usecap/ovsose
application are usually nmade of suitable inert, non- toxi c pI astic rrateri al ,

and general | taln. betwe about 5 and utlon

packag | t ed
bl s RSP ER SR UmaB i D5k 3R 2 bl Sln G0

her ei n,wigfut Mkt HHLIBHTBRIL wiabPAdiild at the MAYTRNAIf NOWR o GORIYeC FReh8h@eyIIfge,

gender or ethnicity. EXAMPLE 1 EP2 and EP4 agonists inhibit TG--61-induced

myof i brw@esgiainedysardi-Bedl onnuooegionbemisiy. amliperstdieecwithid' B-diemidbbast s,

et 1 o PN (AP R BRlE PR KBty ER Bl BRH SrerlFh e HieRa G o

gl ucosextherfads uneet 20®dnr@aifRasomedi um (DVEM with 10% fetal bovine
serum 1% penicillin and streptonycin at 37C in the presence of 5% CO>2. To

st udy F[BBGSPd EFd paeefhihe nﬁﬁﬁﬂl'b?étﬁgststkem@érnﬁétﬂﬂﬁé’ég’aﬁl' 98ult SRl fibrésastsS eeded

on 10-cm di'shes. Wen reachi'ng 90% confl uency, cell$ were treated by an EP2
agoni stwgrecrtioredi until 70% eentinerEPwashed vath mmmatmuume)redtsaioe (RBSand 10 nM

respectivel r hicle at indicated t Cell. ly es _were used
[ ooPes dndfinty Jornkidh Sefuf e BefRind for'dAFalS. Ph: sifiial el Pt neq Tat o
6-vel | tpdAabewith TOFB€al DBhAhI fOnE OV &1 cahBREsA vﬁ@%)@ﬁfgbbhéf\l - @y nocyt es
were treated with EP2 agonist 15 WO 2012/ 024376PCT/ US2011/ 048048 Conpound

111 at Gooprawndtl -ePnM gbMeBicledendela in adtesheeivmtbee measliwpdl Shwbetalor
Then S0 B SIS At b s Bk g Bhb sh s sl <

Then t he I rmunocyt ochem stfy and co- st ai ned

wth 4 Wéswnalhsicﬂiwnﬁp@iftﬁméd todabeitgrAB! gxprétsidh phalphavsenesthirsuse actin
quantified over DAPlI stained cells in at least 5 fields under 200x
magni f i(€®Maw. thedasdere! pyefiBiaRlasi® nyof i brobl ast transfor mati on assay,

adult skin fibroblasts were cultured until 70% confluent, washed with

phospndDSBLI { el Vere WEsheBsih Gald e rse dmesced isee il s bssBdfam 1o
or i CHRSTEE RN Rdnn B ik R B R BB AT S gl G e

f or 96 GAR Protein fevesm Iygatlewg@quamdueur(b(cTrfBﬁoh&tu@éc‘dr(Bnnﬁsi ;gtmm\bésayﬁh
USA). Cell lysates were collected at the end of the study and Western bl ot

was perlﬁ"te)lp iREEet ISni @oVesiRin &iglr a8 §0uAl @Woanb%faO@F&sw@Srﬁ%ueé al@ach
(a- SMA) gnd Ner B EEteB o B IPhBRAAS L Sel-bound proteins after eletrophoretic

resolution were transferred onto cellulose nitrate membranes, which were then
hybridized with anti-pAKT, anti-pERK1/2, and HRP-conjugated second antibody.
Fluorescence signals associated with target proteins were detected upon exposure
to fluorescence-sensitive films (Cell signaling Technology, Inc., Berverly, MA). The
membranes were then stripped with buffer provided by the vendor, and subjected to
the same procedure with anti-AKT, anti-ERK1/2 and HRP-conjugated second
antibody. For measuring the expression level of a-SMA, mouse anti-a-SMA antibody
was used at 1:1000 dilution (Sigma Aldrich, USA). Beta-actin, a house-keeping
gene, was also quantified on the same membrane as an internal control for loading

amount.

[0070] To perform the myofibroblast transformation assay, adult skin fibroblasts
were cultured until 70% confluent, washed with PBS, and then starved in serum-free
medium for 48 hrs. Post starvation, cells were treated with TGF-beta1 at 2 ng/ml alone
or in combination with Compound Il -100 nM, Compound | -10 nM or vehicle for 96 hrs

in a fresh serum-free medium (TGF-31 from Sigma Aldrich, USA). Cell lysates were
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[0069] Cel |l s were washed with cold PBS three tines and |ysed with a lysis
buf fer contai ning phosphatase inhibitors and proteinase inhibitors
(I'nvitrogeon20Ban4dcego, CA). Protein |level in |ysates wasTqsaoioisogs

(bi cinchoninic acid (BCA) protein assay kit, Pierce, USA). For Western

bl ot d at h bj ected t
ol oot r apnERed e et o BiEhER BB TB eert Beeal RO hes on aere
t r ansf edxppshspint 6F disHd-shes® muddiabeti Ve the rv/aik@homy@ntsrb@uas&ybr idized

Wi th anti-pAKT, anti-pERK1/2, and HRP-conjugated second anti body.
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exposure to fluorescence-sensitive si gnaling Technol ogy, Inc.
Ber ver ISMANR) arkathef myofivrahestajeb daybeostcultysingdna serubufree meation (drgs. by t he

d bj d. d / d
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[ 0077] Fyrt heyr nore ny.references to patents and printed publications
througﬂgﬁﬁku§h %0%%%5?%/(# E‘a@qiecﬁpp&tngegar‘?gﬁ”msdual ly incorporated herein by

reference_in their entirety. [0078]1n clgosing, it is to be understood that
t he enﬂQH?ﬁlsnt sCSFtaHWH%mPﬂ@'mﬁﬂt%ﬁfHI'%&N@@B@” ﬁé‘? descrined hereisinaydion tee t he

princi gide%gre fh’éﬁnb@?(t% fo%ar GutTRe! ﬂ\lﬁiﬁbho'@f ddifide May be

enpl oy e scope o0 he |n ention by way of exanpl e,
but notvambtlbnsmhahewdeatrtb@drmhboelrrcfm’usé wijlbetornaappardrtido phesseeoit | nventi on

or sentOTRAER BRI 1 FRLPRN eedao dae fiTapoBOACEPYorhe TBR AN AP GRS | beod.
WO 2012%4QR436550< 1832Rbiky 0t RBARrakibhdBs appropriate, and the inventors intend for

the invention to be practiced otherwise than specifically described herein.

Accordingly, this invention includes all modifications and equivalents of the subject

matter recited in the claims appended hereto as permitted by applicable law.

Moreover, any combination of the above-described elements in all possible

variations thereof is encompassed by the invention unless otherwise indicated herein

or otherwise clearly contradicted by context.

[0076] Specific embodiments disclosed herein may be further limited in the
claims using consisting of or consisting essentially of language. When used in the
claims, whether as filed or added per amendment, the transition term “consisting of’
excludes any element, step, or ingredient not specified in the claims. The transition
term “consisting essentially of” limits the scope of a claim to the specified materials

or steps and those that do not materially affect the basic and novel characteristic(s).
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What is claimed: 1. A method of treating corneal haze in an eye, by

adm ni stering a conposition conprising a therapeutically effective anount

of a conpeondizelzeéted fromthe group consisting of an EPZ/Usganiosgoss and EP4
agoni st, and a conbi nation thereof, whereby the corneal haze is treated.

2. The d of claim1, wherei corneal haze is caused h

oot or dATABSANR & BV BRYOT PREFIMBAcEr IHEPalba PHPEssY desPHbehPnEusi s
(LASI K)gnablled RERYIn.€pi t hel i al ker at om I eu5| s (LASEK). 3. The nethod of
claim1, wherein the conpound is an EP2 agonist. 4. The method of claim1,
wher ei co a pé;.t%ré wher ein
t he conpgzﬁ]d igpg'gﬁ‘léirmczrteeggﬁg% bﬁ?/d%éjep @@E)éwgﬁ@ ﬂrr]r%fr?t&ltgﬂrcggan?s or

i nt r aodbfaughorptrasispecificatidnnarehiodiviofuatly ewtorpgrateccoemneéaby hefeesnae iartheye, by
adm nistering a conposition conprising a therapeutically effective anount
of a ccﬁ?g't'i%tbfd having a structure: oR4 \/\herel n each dashed line represents

the presence or absence of a doubl e bond and R3 are each
mdepeﬂ@@ﬁ@] sk desiea. i iold e B'ﬁdQﬂ?t(@ I]h;ahg‘@re@p@qmermquwqugﬂ% al kyl ,

Cl-C6 r gach
 ndeperta éyd 50 nérelfple,HISEERl: ofhe BRI o' FeSeniofiftial ORI o
each i ndeoléoaltmnsl thas rlagdieedmbiayed@ieavitiil) the scope/df thednWightene Each) by
Isﬂcblgf Ie,[]vggygte Srgilnlggb jngtré%‘q?m%tio%!_gl’ter%ra}/i\l/e confi guut?’g |(|)rt1$ug‘re t%e rr\e/se thet eroaryl,
invention may be utilized in accordance with the teachings herein. Accordingly, the

present invention is not limited to that precisely as shown and described.
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mis Oto 4, pisOor 1, ois O0to 4; and Vis CH3, aryl, aryl or
substituted aryl, heteroaryl, substituted heteroaryl. wherein the

adm ni st ra0i2ore/2eat s t he corneal haze. 7. The net hod of PClraisnoi6/o48ther ei n V
is (R5)n wherein R5 is hal ogen, 01-06 al kyl, or 01-06 al kenyl; n is 0-7,
and U Iéﬁ—@l\}ﬁé O 8. The nethod of claim6, wherein nis 1, Uis Sand R5 is
a. 9. t

hod of claim6, wherein W2 is thiophene. 10. The nethod of

claim6, wherein the conpound has the structure:

What is claimed:

1.

A method of treating corneal haze in an eye, by administering a composition

comprising a therapeutically effective amount of a compound selected from the

group consisting of an EP2 agonist, and EP4 agonist, and a combination thereof,

whereby the corneal haze is treated.

2.

The method of claim 1, wherein the corneal haze is caused by photorefractive

keratectomy (PRK), laser-assisted in-situ keratomileusis (LASIK), or laser epithelial
keratomileusis (LASEK).

3.
4.
5.

The method of claim 1, wherein the compound is an EP2 agonist.
The method of claim 1, wherein the compound is an EP4 agonist.

The method of claim 1, wherein the compound is administered locally by eye

drop, ointment, cream, or intraocular implant.

6.

A method of treating a corneal haze in an eye, by administering a composition

comprising a therapeutically effective amount of a compound having a structure:

R2

bond;

X

wherein each dashed line represents the presence or absence of a double

R’ R?and R® are each independently selected from H or C4-Cs linear alkyl;
R*is H, C4-Cs alkyl, C1-Cg alkenyl, a salt thereof, or an amine thereof;
Xand Y are each independently selected from H, OH, =O, ClI, Br, |, or CF3;
Z'and Z? are each independently selected from CH or N;

W' and W? are each independently selected from CH, CHa, aryl or substituted

aryl, heteroaryl, substituted heteroaryl;
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11. The method of claim®6, wherein the conmpound has the structure: 12. The
nmet hod of claim6, wherein the conpound has the structure: 13.The nethod
of cl ai m&Q 2o42éme37a t he conpound has the structure: o YOTUS2011/0¥8444. The
nmet hod of claim6, wherein the conpound has the structure:

m is O to 4;

pisOor1;

ois 0 to 4; and

V is CHs, aryl, aryl or substituted aryl, heteroaryl, substituted heteroaryl.

wherein the administration treats the corneal haze.

7. The method of claim 6, wherein V is

U
!
;
(R®)n

wherein R’ is halogen, C1-Cs alkyl, or C4-Cs alkenyl;

nis 0-7; and

Uis SorO.

8. The method of claim 6, wherein nis 1, U is S and R® is Cl.

9. The method of claim 6, wherein W? is thiophene.

10. The method of claim 6, wherein the compound has the structure:

HO cl

11.  The method of claim 6, wherein the compound has the structure:

HO

Cl

12.  The method of claim 6, wherein the compound has the structure:
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o Ul s ol\i Ho 15. A nethod of maintaining transparency of a cornea by
adm ni stering a conposition to said cornea, wherein said conposition

conpri seswa 20merid sel ected fromthe group consi sti ngPoffi/tsr01EMB280agoNi St ,
EP4 agoni st, and a conbination thereof. 16. The nethod of claim 15,
wherein the conposition is admnistered prior to, during or after a

procedurej|sel ected from PRK, LASEK, or LASIK 17. The nethod of claim 15,
wherei n tlie conpound_ has strycture:
N OH

13. The method of claim 6, wherein the compound has the structure:

14. The method of claim 6, wherein the compound has the structure:

0
S
“\\\\ 0

T
Ol

15. A method of maintaining transparency of a cornea by administering a
composition to said cornea, wherein said composition comprises a compound
selected from the group consisting of an EP2 agonist, EP4 agonist, and a
combination thereof.

16. The method of claim 15, wherein the composition is administered prior to,
during or after a procedure selected from PRK, LASEK, or LASIK.

17. The method of claim 15, wherein the compound has a structure:

22



18. The nmethod of claim 15, wherein the conpound has a structure: C 19.
The nmethod of claim 15, wherein the conpound has a structure: o0 20. The
met hod ofwol2aimn2iFs wherein the conmpound has a struct ur @CTAS2011/044438

HO cl

18. The method of claim 15, wherein the compound has a structure:

HO cl

19. The method of claim 15, wherein the compound has a structure:

o

The method of claim 15, wherein the compound has a structure:

21.  The method of claim 15, wherein the compound has a structure:
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21. The nethod of claim 15, wherein the conpound has a structure: H38 22. A
met hod of inhibiting transformation of a fibroblast to a nyofibroblast in
an eye, byoadmymixbtering a conposition conprising a therapaistoiaaksoys
effective anount of an EP2 agoni st, an EP4 agoni st or a conbination
thereof, wherein the admnistgation inhibits transformation of a fibroblast
to a nyofibroblast. 23. The thod of claim22, wherein by inhibiting
transformati gn_of e fiBbroblast to\the nyofibroblast, corneal haze is
prevent ed of' redlced. . Tje metbod of claim 22, wherein by inhibiting
transfoymathon of the \ibywoblast to the nyofibroblast corneal transparency
i i i ned. 4. The nmethod of claim22, wherein the conposition is
adm ni steyed p o, during, or after a corrective procedure. 25. The
met hod ofll cl ai wherein the corrective procedure is PRK, LASIK, or
LASEK.  ©

22. A method of inhibiting transformation of a fibroblast to a myofibroblast in an
eye, by administering a composition comprising a therapeutically effective amount of
an EP2 agonist, an EP4 agonist or a combination thereof, wherein the administration
inhibits transformation of a fibroblast to a myofibroblast.

23. The method of claim 22, wherein by inhibiting transformation of the fibroblast
to the myofibroblast, corneal haze is prevented or reduced.

23. The method of claim 22, wherein by inhibiting transformation of the fibroblast
to the myofibroblast corneal transparency is maintained.

24.  The method of claim 22, wherein the composition is administered prior to,
during, or after a corrective procedure.

25. The method of claim 24, wherein the corrective procedure is PRK, LASIK, or
LASEK.

24



