WO 2011/ 061298PCT/ EP2010/ 067846 1 USE OF PROSTAGLANDI NS F2ALPHA AND
ANALOGUES FOR THE HEALI NG OF CORNEAL AND CONJUNCTI VAL LESIONS [Field] 5The
present iwoentliwmosel ates to a response/solution for useCrEP2E/06T8e@t MENt
of corneal and conjunctival |esions. Carneal and conjunctival |esions may
be due to dry eye syndrome, allergy, iﬂjury, cataract surgery, refractive
surgery with LASIK or PRK, chem cal burn, traumatism 10 irritation
bacterial, fungal or viral infection or side effects of sone nedication. A
corneal or conjunctival lesion is a |ocal destruction of corneal,

conj unctival or 3oblet cells. Such lesions may be | ocal or disseninated and

result in corneaVSBr@Ei BROSPAGERNRINS KEZALBRHAL YD éBA%Q@VF%IFOESTﬂ%feCtS
corneal ul ceration, A&.‘ﬁﬁf@F B9 AN 'CRRUNCH R SE Goe 2!

perforation, cornea eratitis, conjunctivitis, wounds, tiny
abrasions, etc. The conposition of the invention is able to inprove the
heal i ng process of these |esions. 20[ Background of the invention]

Corneal and conjunctival |esions are one of the nost diagnosed conditions
in patients ¢ @sulging t heir physician, and one of the nmjor causes of
sight | oss. These ASIOHS may be of various origins but are mainly due to
allergy, 25 infections (bacterial, viral and fungal), dry eye syndrone,
surgery and otoner dricauwmat iisientikese diesicens are haygdnde /and weron gaimnf ul .
Synmptons of these | esions may be dryness, burning and a sandy- grltty eye
irritati o¥e Shhptdits Hﬁ?aém§6tbéﬁbe§%FP%%H é%mﬁtﬁﬁ93U§€FéY%ﬁy,Q§HQﬂiy or

tired eyg%mga er an\éo 89%%9@%2%5’“@&9&9/ 0648462 SYEPLOFS @f ¢

pai n, ness, a pulling Sensation, and pressure behind the eye.” The danage
to the eyersurdmce iacreases dl@@@mfortcandrsen5|@wngyybo mﬁﬁﬁa0ﬂuwﬁn

Ocul ar surface |esions ne 0 be t ted and he ver i dl 5to
avoi d wof&é%%ﬂ¥cﬁwqﬂ% 2%?%5 ioﬁran%§%0on§8§f|8 gﬁfﬁ gf&ﬁ%ﬁt
which may dreadittiod,0spaetcviisual aenhiy and Qflllr@(ine§ﬁfé6tﬁ_bﬁ st ssemer e
cases. For the treatnent of |esions due to er eye syndrone, many

| ubri cat ierfgfes?&%tq%n%o%quﬁ%%ﬂ% hedFe58FS L eRiFsConHOwS N2 1t H@sselon
product s %n'%e Jo%alel&ggﬁla léé{mtfonéoPHéaQO nof, AGce! 1At eo£h%or*ﬂ]>q?§'e ng

process of t e5|ons eeper 1esions, fthere-are sone vita
sol uti onsse Mt .chsurdly hes pons meglKﬂglwmdﬂnomudhsbemthedeéfhmdl&m$wlt

Besi de, conpositions enhancing nuci ns se retlon be of inter cins
are extradel LGPAPCa1s  ATEINY ( PANCHERGPane OF  CURF Gbet prEd ey i ch
prow de proteatd,ve anenhdabri catingrebhect sednepi thekhalkiggll s.caspegially
those of cornea and conjunctiva. It has been denmponstrated that mucins are

secretedtﬁylgﬁﬁﬁht andneérnenceprrpeliral ceprngesi cdedeid dissehdriged on
the Surf%%%_ JéY%ltls, wounds, tiny abrasions, etc. The composition

of the invention is able to improve the healing process of

these lesions.
20 [Background of the invention]

Corneal and conjunctival lesions are one of the most
diagnosed conditions in patients consulting their physician,
and one of the major causes of sight loss. These lesions may
be of wvarious origins but are mainly due to allergy,

25 infections (bacterial, wviral and fungal), dry eye syndrome,
surgery and other traumatisms. These lesions are harmful and
very painful. Symptoms of these 1lesions may be dryness,
burning and a sandy-gritty eye irritation. Symptoms may also

be described as itchy, scratchy, stingy or tired eyes. Other



20 conjuctival epitheliumof human eyes (Greiner et. al., Micus Secretory
Vesicles in Conjunctival Epithelial Cells of Warers of Contact Lenses,

Ar chi ves wb 20pishzBnol ogy, 98: 1843- 1846 (1980); and Di IPCY/EPR010Ab7846 Sur f ace
Changes in the Anaesthetic Conjunctiva in Man, with Special Reference to
the 25 Production of Micus froma Non-“Gobl et-Cell Source, British Journal
of Opht hal nol ogy, 65: 833-842 (1981)).

Whenaddr essi ngt het r eat ment of cor neal and conj unctival |esions, an issue is to
activate and pronote the natural nechanisns of healing such as the cell

prol i f er avimes BGantk ¢ hecséer ePion, ofrafrevitsh fackot $ingusensaandngl yeosy|

ami no- gl ycan,. , WO 2001/ 061208PCT) EP2010/ 0678403 | L Another jssusis to
i mprove/ nhance t he hea i ng proc>és's and to el eve synp?oms\f associ ated or
not, w thrdneeys chindidndkt Xahdat asfg)tisityotdabeighhe 1megit .preesardrbed
anti-glaucoma 5 nedicine in the world. It contains |atanoprost, a

pr ost agl TR I2HPHEENAGHUEC & drEFIEehtaat (NG 1619 (FR00B%Y THIRS Groduct

is sold in aymild dese Dol | g ahed i eser el by hanzalkopium.chl ord de at
0.02% Even though Xal atan(r) is very appreciated for the treatnent of

gl aucoma,ulidertzdsi cgi,dewhiOhef@et d.eagbnmeoof laws clofmay ibeadueatoit he gprdesence
of the prelservative.agectq%. Aftgr a few nont hs of tre%thgent oftthig chronic
i fe-1ond di'SBASE XAl dtin(F§ 5y drops mayestart o ifri rate ARd wdlind t he
ocul ar surdsce.s Thus, t peaple s f efidigodi¢ oMghaucone iray isgbsequentdns

suffer fromcorneal and 15 conjunctival |esions too. Long-termuse of this
product %%l ¥l sushett BIIF 898 gGer Sdry ey ondi ERene (BERdertal .0r2008;

Ea et Aleld %gl%oﬁ%m@ld%%t 2QP8) g Thes £f %@G?E% € Qfe PrEsarved
medi cati ons, including XalatanC), 1s not advised for glaucoma patients
suf f er i ngprfacemsocut athsurlfeacerdi.seasesde20Eherledioran | Sisees f erepatdment s

havi ng ocul ar .surface_conditions, %nd al so sufferin f.rom‘%ﬁ%aﬁégn%ittho get
[

an effici'émttredt nERt U FOPE hei P 1§ alkbhel Gher ¢8s % e

limited efficiency. Beside, compositions enhancing mucins
secretion may be of interest. Mucins are extracellular
15 proteins (transmembrane or secreted proteins) which provide
protective and lubricating effects to epithelial cells,
especially those of cornea and conjunctiva. It has been
demonstrated that mucins are secreted by goblet and cornea
epithelial cell vesicles and discharged on the surface of the
20 conjuctival epithelium of human eyes (Greiner et. al., Mucus
Secretory Vesicles in Conjunctival Epithelial Cells of
Wearers of Contact Lenses, Archives of Ophthalmology, 98:
1843-1846 (1980); and Dilly et. al., Surface Changes in the
Anaesthetic Conjunctiva in Man, with Special Reference to the
25 Production of Mucus from a Non-Goblet-Cell Source, British

Journal of Ophthalmology, 65: 833-842 (1981)).

When addressing the treatment of corneal and
conjunctival lesions, an issue 1is to activate and promote the
natural mechanisms of healing such as the cell proliferation

30 and the secretion of growth factors, mucins and glycosyl

amino-glycan.



(and not worsening) their ocular surface |esions or diseases. US 2005124699
descri bes the use of topical applications 25 of prostaglandin E for

treati ng wo 2prignse2y8i ng di sorders of corneal and/ or conj BattEP@E/0eTSite hel | al
cells. This patent describes nore particularly the use of either
prostaglandin El or E2, alone, in combihation or in conbination with an
anti-inflanmmatory drug. Prostaglandi ns F2al pha are not WO

2011/ 061298PCT/ EP2010/ 067846 4 di scl osed nor suggested as a possible
treatnment for corneal and conjunctival disorders. Prost agl andi ns E
can be used fa@énathert rigstutents of o conpeareapdhednguhbei gl liesi arocadsnever,
it is al vay g breeriefeivcei aIS forco}nge patsiéanitag o8 h%ve rﬁi(l;% er r‘}]attihvedjt?reaet nent s
in case Of al Fergy or resistance fo tHe treatment. 7 "The AppYi cant

addr essed-drie tdlkeve-cited technical issues, and formulated a new
conposition for use in treating corneal and/or conjunctival |esions,
wherein the conposition 10conpri ses a prostagl andi n F2al pha anal ogue or
derivative théPeaf-an®h 1t het apetti ct]égoﬂilﬁtgj: BrEfEFaey iam T "okt aat i on
rangj ng fem0.001;t0 0 0O5% W0 Of the toLahtGOAROSI 14 OMoSAb&L, a
conposition being in a formsuitable for topical application on the ocul ar
surface @ Heinigridige Fofa lBanpndlindusf, del et erdrnsus tpedsenyati ve.005%.  The
conpositi.gn of the invention,was tested.in_an. _aninal el .of ocul ar
curTace ATt FBTTD ByatUnt e 4 BoE Bier P PARF IR 5 R i she
appl i cantoynopécedl kat uh hehcompasi taton0 0d2¢ he Fveventh ©ngldi Spllayed®nd s
toxicity sign on 20 the corneal surface, but surprisingly the conposition
have oculV&* *heRRTf Iit'opfer t Pes L RFheSENRER NP propert78s atk REE bkt ved

Wi tfy Xal &l evednt haygh,Xalat anir)pdiseseas: Acthue Bgens & prestagl andin

(PG F2 alpha. This is npst probably due to the presence of the
pr eser vatings cageriti wis et et . 25f Xat abardEer) ndvathsreyf attreasmantaski ridriggent

for the healing properties af the PG analo ) The conposition of the
| nvent o 1< U et of oF ¢! &UF t ABPESF6r UHe 1TAM HERE 67 bcul'St Sorfhke
di seases iimcltudingreonnreald and eenjlunctdwaadeasions, M@ 1speaidieaaldy
wounds 30from various origins (surgery, PRK, LASIK infections, etc.)
from glaucoma may subsequently suffer from corneal and
15 conjunctival lesions too. Long-term use of this product is
also suspected to trigger dry eye condition (Erb et al. 2008;
Eamon et Al. J Glaucoma, August 2008). Therefore, the use of
preserved medications, including Xalatan®, is not advised for

glaucoma patients suffering from ocular surface diseases.

20 There 1s an issue for patients having ocular surface
conditions, and also suffering from glaucoma, to get an
efficient treatment for their glaucoma whereas also treating

(and not worsening) their ocular surface lesions or diseases.

US 2005124699 describes the use of topical applications

25 of prostaglandin E for treating or preventing disorders of
corneal and/or conjunctival epithelial cells. This patent
describes more particularly the use of either prostaglandin

El or E2, alone, 1in combination or in combination with an

anti-inflammatory drug. Prostaglandins F2alpha are not



WO 2011/ 061298PCT/ EP2010/ 067846 5 and dry eye syndrone (fromi atrogenic,

i munol ogi ¢ or environnental causes). The conposition of the

i nvent i orwbasiffosi9Ber advant ages. For exanpl e, prostagl aodiersobReaispha have
been used in 5 ophthal nology for years and their toxicity, side effects
and pharmacokinetic profiles are well Known. The conposition of the

i nvention devel oped with a prostaglandi n F2al pha nay be qui ckly nade

avai lable to patients thanks to all the know edge accunul at ed about these
t herapeutic agents. As 10 there is an urgent need for a treatnent of
corneal anddorjaictivabupessbasg, ashe ahoiteobd arproseayl dndi woE2alagha
appears %%pd'oorni ate. . di’%%%t er, advant age of the conposition is that it
may conbi ne var ious mechani'sis of action. In an enmbodi ment of the 15

i nvention, the conposition nmay be hypoosnotic to correct the effect of
dryness. An ofmopteisgciaithssueh asnf obecexasplie oyt hihd olt metentadaed t o
the conposition to protect corneal cells fromosnotic outflow Thickening

and/ or nﬁiosrtn_l?railzi AgdagEeRfs UREY 1¥Pd0 HESadDEd tl_éo‘é?‘é?f' a Jri'ubrji%aﬁl_r‘l”ga‘yegffect
and 2 20wetddma i¢fif eclr the patNe@NOtbenaeabadi-ERn ithe (cRIpasintion of the

invention is isoosnotic. . The prostaglandin may be adm ni stered
t opi cal | yaeiet lngr ads eayy drropse sorstamdef itel dlhet daesstmergel , preferably a
viscous 25 gel; a solid insert or an ointnent. The conposition may

be in the for rﬂh%f_aﬁﬁi’é%r?@ %Hnggéehor t%%%a”PEBp%—éﬂHsgus tfseoéh%iic?ﬂ a
m cel | ar sol ution; Inthe form of a suspension; or in the Tormof an
ani oni ¢ drssuA@,20Gkd 06I288RETE EP2016% 0638465 6t cati anirc uerulisi areazAcicor di ng

to a preferred enbodjnent, the conposition is a cationic enul sion.

W t hout \ﬁquqeﬁgl tY* eo-q i HRA By b lti‘l%%?‘%lst h@hﬁﬁﬁllpc&lﬁe scl?wgsgtlglt%t t he
effect of-proastag! andi pr63akphandin F2alpha analogue or derivative

thereof, in a therapeutic amount, preferably in a
concentration ranging from 0.0001 to 0.005% w/w of the total
composition, said composition being in a form suitable for
topical application on the ocular surface and being free of

15 any kind of deleterious preservative.

The composition of the invention was tested in an animal
model of ocular surface alteration to evaluate its potential
toxicity. As expected, the applicant noticed that the
composition of the invention displayed no toxicity sign on

20 the corneal surface, but surprisingly the composition have
ocular healing properties. These healing properties are not
observed with Xalatan®, even though Xalatan® uses as active
agent a prostaglandin (PG) F2 alpha. This is most probably
due to the presence of the preservative agent used in

25 Xalatan® that may act as a masking agent for the healing

properties of the PG analogue.

The composition of the invention is therefore suitable
for the treatment of ocular surface diseases including
corneal and conjunctival lesions, more specifically wounds

30 from various origins (surgery, PRK, LASIK, infections, etc.)



5 could be expl ained according to the foll ow ng nechani sm prostagl andin
F2al pha anal ogue may activate FP receptor (receptor of prostaglandin F on
t he cel | Wwenoswusimee). This binding may activate secr et PON/EFRONETSABICI N
MUCSAC fromthe goblet cells, thus increasing the ocular surface hydration
10and protecting the eye surface (Chun& WC, Ryu SH, Sun H, Zeldin DC, Koo
JS. CREB nedi at es prostagl andi n F2al phai nduced MJC5AC over expression. J

| mmunol . 2009; 182(4):2349- 56). The prostaglandin may at the sane tine
increase matri x netall oprotei nases (MW) secretion which favor cell 15
renodel | iamgl aritrcel ¢¥# ar sghdpene hangeodur iagrohenheal i nignofhododrnds (M et z
H, Esseré% i v@f%@@%ﬁ %ad§¥§(ﬂ< N, Hueber A, Joussen A, Esser P
Krieglstein K éianoprost gfinulates secretion of matrix

net al | oprotei nases in tenon fibroblasts both in vitro and in vivo. |nvest
Opht hal nol Vi $hScicom@Q3;t 1204 4(f1 2eb Li82~Bht)ion has The tpreostaaglandige sy

al so i nprove wound healing via the jnductjion of EGR-1 (early growh .
response Fo%ct SiEAPSU W Hot? 11 d R H 2&6PRAo FEVEhen®eN| REGEn JW FP
pr 0sf anoifhHi@GeRAlsgTBH At efk d ndugt i opnof -t B%x%@&??s'sqaeofef%%rdt)é Hrewt h
25 response factor-1 by activation of a Ras/Raf/ m togenactivated protein
ki nase sirdraltiasykdasddde. oivbf 1 Phar aneolwe 1200810W28( 1¥hd 1togppsition of The

foll owi ng,schemas .illustrate the cascade of eve consecutive to_an
expost ¢ 1 e o nrent s Sa B aE RERERCE o A fEE P e BB e

2011/ 061298RETAEP2QL0Y 0678461 7o RGF2t @l phatiefity FPhrerept @b , a(l4) RIG PKC,
Ca2+ signalling t(+) IP3 and DAG t(+%t(+% 5I ncreases Ca2+ PKC t(+)
knowledge ‘accumulated abou these therapeutic agents. As
10 there 1is an urgent need for a treatment of corneal and
conjunctival lesions, the choice of a prostaglandin F2alpha

appears appropriate.

Another advantage of the composition is that 1t may

combine various mechanisms of action. In an embodiment of the

15 invention, the composition may be hypoosmotic to correct the
effect of dryness. An osmoprotectant such as for example
erythritol may be added to the composition to protect corneal
cells from osmotic outflow. Thickening and/or moisturizing
agents may also be added to exert a lubricating effect and a

20 wetting effect.

In another embodiment, the composition of the invention

is isoosmotic.

The prostaglandin may be administered topically either
as eye drops or artificial tears; a gel, preferably a viscous

25 gel; a solid insert or an ointment.

The composition may be in the form of a solution, such
as for example an aqueous solution, a micellar solution; or

in the form of a suspension; or in the form of an anionic or



5PLA2 (has wound healing activity) PG-2 alpha , (+) EGF + EGFR , (+) cell
proliferation 101 (+) 15-HETE (has secretagogue activity of mucins) 1(+)
LXA4 (i s wotntimsitsanmat ory and favors re-epithelizati onpCIBRetioMatst®©n of

t hese cascades may result in the secretion of mucins which contribute
significantly to the healing of |esi ond (Landreville S. Coulonbe S, Carrier
P, Gelb MH, GQuerin SL, Salesse C. Expression of phospholipases A2 and Cin
human corneal epithelial cells. Invest OQphthal nol Vis 20Sci. 2004 Nov;
45(11):3997-4003 ; Gonert K Lipid autacoids in inflammtion and injury
responsesiata andtt esmwof s pon vi hegerdof Itet ex ver 2098y e@( &b2gi88ny, the

Accor di ng, 1o ots#% i nvelnst |aonda t. %%1 peln{u ant sel ected as active substance a

pr ost agl andin alpha “or* ana ogue, J5deri vatives thereof, nore
preferably | at anopr ost, acid free | at anoprost, 15-keto-I atanoprost,

| at anopr ost nintitoxiude, windprest one, lb)sisrralbpk@st by r awapr osheotraf,| uptast and
ot her derivatives without limtation Accor di ngﬁt 0 an enbodi nent

t he conceémHatao o?u‘i?%%s%?)p];ag‘?a&lh&mﬁfrﬁ%tt‘ﬁ% 86%5@9@? ihs Fgipiicsed
bet ween Q.RQQL ard Ox005% yei ghtdyeight . + MORO11{ 061 298RCT/ERZQL0/067846

prostaglandin FZ2alpha analogue may activate FP receptor
(receptor of prostaglandin F on the cellular surface). This
binding may activate secretion of the mucin MUCS5AC from the
goblet cells, thus increasing the ocular surface hydration
10 and protecting the eye surface (Chung WC, Ryu SH, Sun H,
Zeldin DC, Koo JS. CREB mediates prostaglandin F2alpha-
induced MUCSAC overexpression. J Immunol. 2009; 182(4):2349-

56). The prostaglandin may at the same time increase matrix
metalloproteinases (MMP) secretion which favor cell
15 remodelling and cellular shape change during the healing of

wounds (Mietz H, Esser JM, Welsandt G, Kociok N, Hueber A,

Joussen A, Esser P, Krieglstein GK. Latanoprost stimulates

secretion of matrix metalloproteinases in tenon fibroblasts

both in wvitro and in vivo. Invest Ophthalmol Vis Sci. 2003;
20 44(12):5182-8.)

The prostaglandin may also improve wound healing wvia the

induction of EGR-1 (early growth response factor-1) (Xu W,

Chou CL, Sun H, Fujino H, Chen QM, Regan JW. FP prostanoid
receptor-mediated induction of the expression of early growth

25 response factor-1 Dby activation of a Ras/Raf/mitogen-
activated protein kinase signaling cascade. Mol Pharmacol.

2008; 73(1):111-8.)

The following schemas illustrate the cascade of event
consecutive to an exposition to prostaglandin F2alpha: (+)

30 stands for “activation”



8 According to an enbodi nent, the conposition is stable at room

t enperat ure. According to anot her enbodi nent the conposition is

pr eser vedwbyosiafei29gr eser vat i ves. Soft preservati ves mayPog/ERs@olobms4@ci d,
boric acid, EDTA zinc sul phate, sodiuntperborate purite, or

pol yhexanet hyl ene bi guani de. The ‘opht hal m ¢ conposition may contain
antioxidants (ascorbic acid, vitamn E, EDTA). According to an enbodi nent,
the conposition of the 10 invention is sterile. According to a preferred
enbodi ment, the conposition of the invention is sterlllzed by heat or
f||trat|6@F&M&MWﬁﬂﬁg(HdaﬁTéﬁﬁ@mpﬁanthdddmﬁhﬁd|Rﬂﬂ£<hyp6ﬁ$W@whimﬂ5The
conposition may be a conbination of prostaglandl n F2al pha or anal ogues, and
derivatives thereof, with thickening and/ orImpisatdurnz ng agents such as
pol ymers used for the relief of dry eye syndropae such as)for exanple

pol ywi nyl al cohol, dextran, polycarbophitreases ca’" PKC
20hydr oxypr opyl net hyl cel | ul ose, car boxynet hy| cel | ul ose,

pol yvi nyl pyrrol i done, povidone, PE& 400 h&@ﬁ@gp&ﬁshegmggéng%ﬂfg%%
pol ysor bat e 80, hydroxypropyl guar, hyaiuronlc acid, chitosan, dextran and

ot her_s W t houts%l m t%th ('I;t}e%%qul )ér@%r _M8Y, beceeiqd%(%oeilzo \{){I t h ot her

ones in the 25conposit np05|t|on may “be |ne§ Wwith

0
protectants such as for exa ycerol , dextrose, propylene glycol,
gl utamate, choline, N adecyF gﬁﬁﬁag@%w@%@e BECAASY OFeRara8s)

proline, L-carnitine, sar005|ne aglne WO
2011/061298pctﬂ@92®19/96?846nflamma ory and favors re-epithelization)

15 Activation of these cascades may result in the secretion
of mucins which contribute significantly to the healing of
lesions (Landreville S, Coulombe S, Carrier P, Gelb MH,
Guérin SL, Salesse C. Expression of phospholipases A2 and C
in human corneal epithelial cells. Invest Ophthalmol Vis

20 Sci. 2004 Nov;45(11):3997-4003 ; Gronert K. Lipid autacoids
in inflammation and injury responses: a matter of privilege.

Mol Interv. 2008; 8(1l):28-35.)

According to the invention, the Applicant selected as

active substance a prostaglandin F2alpha or analogue, and

25 derivatives thereof, more preferably latanoprost, acid free
latanoprost, 15-keto-latanoprost, latanoprost nitroxide,
unoprostone, bimatoprost, travoprost, tafluprost and other

derivatives without limitations.

According to an embodiment the concentration of the
30 prostaglandin in the composition is comprised between 0.0001

and 0.005% weight/weight.

According to another embodiment the composition 1is

unpreserved.



9 glycine, dinmethylglycine, taurine, beta-alanine, erythritol, glucose and
mal t ose. The conposition may have one or nore osnoprotectants.
The conposotoomen®y al so be conbi ned with ot her heal i ngPCh/ERg@Ens7880ch as
for exanple acetylcysteine, vitamins A_D, E and K, lutein, aloe vera
extract such as al oi ne, cyanocobalaniné and derivatives. The
conposition may be conbined with other agents which may stop infections or
activate the epithelial growh factor, 10 i.e. secretagogue agents such as
for exanple 15(S)-HETE, prostaglandins E and Flal pha, or anti-inflanmtory
agent s whi ch Awgdrelipohéal iemg dmésidome sy & heeclvamosmtagforacts girable at
conpleneq&%%ytkglg%%]pq% prost agl andi ns. Those agents may be antibiotics
such as for exanple chloranpheni col, 15 ciprofloxacin, gentanycin,
eryt hromyci n, vanconyci ne, im penene, sulfadiazine; antifungals such as for
exanpl e anphotrerdozidinB, ket oconazelre, cetondzeine, fdheconazgleeiticonaza e;
antivirals such as for exanple idoxurjdine, ac¥clovir, ganci clovir,
ci dof ovi PTG & Fer’oh, SBBIC, WASST 20 1 6star Aot b Hidatabitle;ves may be
antis i nflypmtorigs; guchpasifor sexanpl exmon- st er i dakyaphihrinf | amgmtel i es
such as for exanple salicylate, indonethacin, ibuprofen, diclofenac,
f 1 ur bi pr efeapoysitrcoxirsamter, ire i lddle Revertapditiicc kagemniidse! udi ng but not
limted to becl onet hasone, bet anet hasone,
25corticoster , COrti .dex de t al_m.t. :
difluprednateﬁ%%lu% ?ﬁ%%gﬁ%g f%ggﬁgﬁgﬁgﬁglaéé on?%%&ﬂgfgdéﬁﬁﬁﬂgigants
pr edni soneg,sadriexolaane], tiixeednt al,, AOT2gnci nol one and anal ogues,
derivatives, prodrugs, salts and lipophilic esters thereof, prostaglandin
E2 derivatives. 2011/ 061298PCT/ EP2010/ 067846 10 . 1 n anot her
enbodi nent, t%%x¥%%¥éﬁ%uFPc ﬁﬁen?mQBQl%%n onbf hed QWTQP%ﬁWk%ﬁiﬁﬁgadﬁﬁi
i ncludi ng rRdn thotn | 191 edrtio Vi tamdrdinyi £8MAN Fre¥btamhn dAnd nddam n K,
al phat ocopherol derivatives, retinol derivatives, lutein, aloe 5 vera
extract s tdiichcagr et t exanpife HPoi A8VeoMEga- 313 attgraciidsd dpanbesbalodm n,
L-cystin%ilgﬁrkqg§jne, acetyl cysteine, essential oils such as for exanple
oil of calen &Ia, cedar, lavender and their anal ogues and derivatives
t her eof . According to an enbodi ment the conposition nay be
10buf f er ed t o Ammiontdding t héopH shabl embydimehudi nghappraopm e e buf f eriss such
as for eﬁargal enphoscphate or borate buffers.

ypoosmotic.

15 The composition may be a combination of prostaglandin
F2alpha or analogues, and derivatives thereof, with
thickening and/or moisturizing agents such as polymers used

for the relief of dry eye syndrome such as for example

polyvinyl alcohol, dextran, polycarbophil,
20 hydroxypropylmethyl cellulose, carboxymethyl cellulose,
polyvinylpyrrolidone, povidone, PEG-400, carbopols,

hypromellose, polysorbate 80, hydroxypropyl guar, hyaluronic
acid, chitosan, dextran and others without limitation. These
polymers may be added alone or with other ones 1in the

25 composition.

The composition may be combined with osmoprotectants
such as for example glycerol, dextrose, propylene glycol,
glutamate, choline, N-acetyl aspartate, glycine, Dbetaine,

trehalose, proline, L-carnitine, sarcosine, asparagine,



The conposition of the invention may conprise thickening agents and/ or

noi sturi zi ng agents. According to an enbodi nent the conposition
i s packag®0 20bi/w128ngl e use vials, multidose droppers oPCPhEPI@OVaISHye-Tree
mul ti dose droppers. Method of use Anot her object of this invention is

a nethod for treating surface ocul ar condi ti ons, conprising adm nistration
20 to a patient in need thereof, a conposition of the invention as

descri bed above, the therapeutic anount of prostaglandin F2 alpha in the
conposition preferably ranging from0.0001 to 0.005%in weight to the

wei ght ofgltvigd neot ad 1roviipiokd 1y ©e | ntahi snenbbditrent antthe , carpddintiiton .of t he
| nvent i on,jj,s. 2opr ef gt ably adm njst ered ot ;Least once,per day, witha.

maxi mum of Tour i nsti [ ations per - day. P Anot rer ob) ect of “thi's

i nventi ondrea gmidiechtfsar treating surface ocular conditions, preferably
corneal and/or conjunctival |esions, conprising admnistration to a patient
WO 2011/ 061298PCT/ EP2010/ 067846 11 in need thereof, a conposition of the

i nvention, i.é % ORI HiBh ohptt P ngS aCPHRrFABEUFERardlrt S 1ng

prosf agl apdin £2al pha, or rapal-ague,) ora darj Matd e dhereofamd fs anpr ef err ed
enbodi nent, in the nethod of the invention,the 5 therapeutic anount of
prost agl andi n K2al phato¥nanaledgge, verderiasdtiact t hepedf iast helsomsosition
ranges frcognoo. 0%% atmomoe. 0%%%&'[ r%i\/‘\%itq@test o the weight of the total

conpositi on. van ageousal Y, e conposition used in the nethod of the
invention is free of deleterious preservative. In an 10 enbodi nent, the

pr ost agl andi n TF2alqhe canal iaguenads Isel ectietingéd omi t he ogheup agemsiss twhigrof

| at anoprost, acid free | atanoprost, 15-keto-I| atanoprost, | atanoprost

ni t roxi d&' AN SPrREs e S HidEt Gifr G$t 1 ErtEy dpico S 1 e dipr &ﬁo.wwccfp&cdﬁ%g to an
enbadi ment o t heceerRasSbLLAN 4§e@Ns AGURAUS 430! b0 x Bnp 1O VIisSGOUSIFATE,

sem -vi scous gel, a suspension, a solid insert or an anionic or cationic
enul si on PrRredfasrlaidins he compodiltélema,s P tdvet fofpt bimegeody opgents
artificial_.tear gel _or aqintment. . The sition .L.n the nethaod of
the | nventtion miy7be T S odiRtid tor Mypaaemeer ¢ = THE SaMb68 t15n ey Turt her
20 conpr icsenpassepreirectantB2a DshHt bessheal angiagentiosbubbens s thayckeni ng
agents, noisturizing agents and anti oxi dants agents. The conposition of the
i nvent i o ELSFS n t ABCRet hdtf nay %be unpFesRtved, PriesemPAa e Flree,

SeltlLS 8r eserued 1y Rrieser ved wi b soht presermat bygs:n According it sthe
Terne imipeneme, sulfadiazine; antifungals such as for example
amphotericin B, ketoconazole, econazole, fluconazole,
iconazole; antivirals such as for example idoxuridine,
acyclovir, ganciclovir, <c¢idofovir, interferon, DDI, AZT,

20 foscarnet, vidarabine; anti-inflammatories such as for
example non-steroidal anti-inflammatories such as for example
salicylate, indomethacin, ibuprofen, diclofenac,
flurbiprofen, piroxicam or steroidal therapeutic agent
including but not limited to beclomethasone, betamethasone,

25 corticosterone, cortisone, dexamethasone, dexamethasone
palmitate, difluprednate, flumethasone, fluocinolone
acetonide, prednisolone, prednisone, rimexolone, tixocortol,
triamcinolone and analogues, derivatives, prodrugs, salts and

lipophilic esters thereof, prostaglandin E2 derivatives.



25 of the invention, the conposition nmay be adm ni stered at | east once per
day, with a maxi nrum of four instillations per day. In an enbodi nent, the
conposi t iwo 208/@my8ni stered during three to five days. ARCT@mPAINNG618d6 t he

met hod of the invention, the conposition may further conprise an

anti-gl aucoma agent, 30an anti-inflannﬁ@ory agent, an antibiotic, an
antiviral or an antifungal, and other secretagogue conpounds. WO

2011/ 061298PCT/ EP2010/ 067846 12 According to a first enbodi nent, the
patient is not affected by glaucoma. In this enbodi nent, the therapeutic
anount of prostagkantiharF2enbehancpr ef drfeabl Fhieabaropriost agant henaomsssi ti on
of the invention, preferably ranges from 5,0.0001.to 0, 004%or.tqQ l.ess
Chan 0. 00408 16k oF et y o1 P 0 GOGEI 1oL 0L 8O3 T e Gt o ¢ hE -kergHT of

t he totalvieempesi W,onyiicantihi sEenbodt arnh, preded abliysathe conpesidhon is
adm nistered during three to five days. According to a second enbodi nent,

t he pati émcarderyg aﬁﬁééﬁéﬁlﬁﬁsglaﬁﬁghﬁpllnd?%?%a%ﬁﬁ%%inﬁ%HEG%Wna aloe

t hersapeutdecraanewe]gagftspr ostagl andig, F2 abphac pLeferabl yohat anoprost:,

in
t he conposition of the invention preferably ranges from0.004 to 0.03%@6or

from nor ecilten @yG0W doddlegsint,hdn .<005%,i pyweidgtine tave bwgigitegfne, he
total conpositi.on. In this 15indication, the dose reginen preferab i's one
drop perg%ﬁfnqﬁﬁ%ﬁ%é;?wfﬁahp?chgg LRfiBous o u?%o%aq%nd%laPr6§?%é?andin
i's put atldvheddeguat e eancemaalg @y iahdvateri vand wisxethdnedrmgneti c
stirring. If the prostaglandin 20 has difficulties to solubilise, the
solution may be submtted 10 mnutes to a high shear mxer. Also to _help

the sol ubili sdtG%F31&% urfacttdnt P4 EE ol RS ddded g% hée

sol i on ymyrye sld ghtlynhgat ednto 320G+ 5mM sHon s W0uding appropriate
2011/ 061298PCT/ EP2010/ 067846 13
buffers such as for example phosphate or borate buffers.

The composition of the invention may comprise thickening

agents and/or moisturizing agents.

According to an embodiment the composition is packaged
15 in single use vials, multidose droppers or preservative-free

multidose droppers.

Method of use

Another object of this invention 1is a method for

treating surface ocular conditions, comprising administration

20 to a patient in need thereof, a composition of the invention
as described above, the therapeutic amount of prostaglandin

F2 alpha in the composition preferably ranging from 0.0001 to
0.005% in weight to the weight of the total composition. In

this embodiment, the composition of the invention is

25 preferably administered at least once per day, with a maximum

of four instillations per day.

Another object of this invention 1is a method for
treating surface ocular conditions, preferably corneal and/or

conjunctival lesions, comprising administration to a patient



preparation of the oily phase by m xing the prostaglandin with a saturated
oil (such as for exanple MCl), preparation of the aqueous phase by m xi ng
t he S5wat ewoxolubi®8ngr edi ent s( osnopr ot ect ant agent, vi sc@siTfBpPRo1g/0aTse6t |
buffers) with purified water; incorporating the oily phase to the aqueous
phase; rapi dly héﬁting t he coarse enul si on obtained,
10preferably at 75C, decreasing the emnulsion droplet size by any suitable
means known to the man skilled in the art, for exanple by shear m xing;
cool ing down the enul sion preferably to about 1520C using an ice bath;
honogeni ZimgnehRe covtetioenulasi eampositionopef otdld yinddpusehrng - pdto a
physi ol ogi cal pH,. by using f.or. exanpl e OH or HCI;

optional%§§ é?ftffF%gtﬁéé ﬁ%ﬁ%%%y Z%au?%%?ﬁ%?%ﬁFlfDefﬁﬁP PBnS]Of a
t he neanigig fadihirsiilnverdtligs dheafiol bowk pgot erles ihave viehe Healelodwi

meani ngs: Soft preservatives: a preservative is a congound whi ch
a preferred embodiment, 1in the method of the i1invention, the

In

5 therapeutic amount of prostaglandin F2alpha or analogue, or
derivative thereof in the composition ranges from 0.0001 to
0.005% in weight to the weight of the total composition.
Advantageously, the composition used in the method of the
invention 1s free of deleterious ©preservative. In an

10 embodiment, the prostaglandin F2alpha analogue 1s selected
from the group consisting of latanoprost, acid free
latanoprost, 15-keto-latanoprost, latanoprost nitroxide
unoprostone, bimatoprost, travoprost, tafluprost. According
to an embodiment, the composition is an aqueous solution, a

15 viscous or semi-viscous gel, a suspension, a solid insert or
an anionic or cationic emulsion. Preferably, the composition
is in the form of eye drops, artificial tears, gel or
ointment. The composition used in the method of the invention
may be isoosmotic or hypoosmotic. The composition may further

20 comprise osmoprotectants, or other healing agents, buffers,
thickening agents, moisturizing agents and antioxidants
agents. The composition of the invention, as used in the
method, may be unpreserved, preservative-free, self-preserved
or preserved with soft preservatives. According to the method

25 of the invention, the composition may be administered at
least once per day, with a maximum of four instillations per
day. In an embodiment, the composition is administered during
three to five days. According to the method of the invention,
the composition may further comprise an anti-glaucoma agent,

30 an anti-inflammatory agent, an antibiotic, an antiviral or an

antifungal, and other secretagogue compounds.



25 keeps the conposition free of mcroorganisns during the period of use. A
soft preservative is a preservative which does not have del eterious effects
on the ocwbanigeifoace. It includes: sorbic acid, boric &cirapP2EHDDS4¢i nC

sul phate, WD 2011/ 061298PCT/ EP2010/ 067846 14 sodi um perborate, purite, or
pol yhexanet hyl ene bi guani de. It excl udé$ benzal koni um chl ori de, thinerosal,
pol yquat ernium nethyl and propyl parabens, chlorobutanol, cetyl pyridinium
chl ori de, benzododeci ni um brom de used at usual 5concentration.

Del eterious preservatives are preservatives which damage t he ocul ar surface
after one to Awlacirgli@dappbi cat ifamstorembed agent magkiangrageantprevenmding t he
prost agl andi ne from healing corneal and. caonjunctival |esions. They.i.nclude
benzal koni ur%c%&%l f(C;nf/i al,alf%mnae'r og[gl ,&f)losl’ y&tﬁ%ﬁto@rlﬁlleﬁl%]’ e %y&%aeﬁ(?pﬁ%{l&ﬁy

par abens,archinar obfit ppoktagebpbipyr Fdi i pnLhl oréderabenzodedecioniogm krom de
used at usual concentration i.e. at concentration ranging from0.006% and
0.2% Thér&peGPIE sAbUAE nRanstidh éﬁﬁ@ﬁttlé’nnrcoﬁl%%ﬁ?ifég%n 998 ddtdVe
subsf ance) sufifi cignty tey Hf oduce. & therapeuti c effoast op-ap.peylar Gonpgdition
so as to reduce or prevent a synptom of said ocular condition, as conpared
to an untor.@dtled épe. 0.002% in Meidldose pr éber vatiybtfred bota | edtsila

mul ti dose cont aitner Wwhi cht s%/st em al lowstavoi di_n %Ee u%ﬁ& of 20 e

pr eser vati Ve T& Wl nt dt -8t Br FTPe§Lent PEEF?S%F* éct anfs:©Chdprotéct ant s
are conpaundsiniich cpreeV entr ice) It deurst imgeordplsasnol ysi s when submitted
to an osnotic shock by penetrating in the cells and regulating the osnotic

flux. These conpounds include: glycerol, dextrose 25 propyl ene glycol,
gl utamate, chélGedN%cety| aspiftate, gryerhBSNbet alhs, PPEHENSse, S

prold ne, JleCRrid i pe, sancagide. 1aspalagi Repcgliveine, digethy.glcine,
taurine, beta-alanine,” erythritol, glucose and naltose. WO
2011/ 061298RCT ER2010} 96¥8UBNA BN F2 alCbeneakedndabdn) drctingglr dsgsi ams: are

defi ned any danmage, wWo L injury.ar irritati of the caqrneal
conj unot I e ton S e P8 7 S Ry S o T Gt
i atrogenite, 000URS| @@ CfOFmemvireodit alh .causess less than 0.005% in

weight to the weight of the total composition. In this

15 indication, the dose regimen preferably is one drop per day.

Manufacturing process

Aqueous solution

Prostaglandin is put at the adequate concentration in

water and mixed by magnetic stirring. If the prostaglandin

20 has difficulties to solubilise, the solution may be submitted
10 minutes to a high shear mixer. 2Also to help the
solubilisation, a surfactant or a co-solvent may be added or

the solution may be slightly heated to 50°C.
Emulsion

25 The emulsions of the invention are prepared according to

the following steps:



5 chemcal burn, infection fromviral, bacterial or fungal origin, injury
or surgery (PRK, LASIK) or other physical and chem cal injury or

t raumat i SWO 2011/061298npreserved is said for eye drops not POREPR019/0613e6

Eur opean and US pharnacopeia antimcrobjal efficacy tests. 10 According to
an enbodi nrent, an unpreserved corrpositil%n is free of any preservative.

Phar maceutically acceptable carrier refers to any vehicle which when

formul ated, is safe and provi des appropriate delivery to the ocul ar surface
of an effective 15anmount of prostaglandi n F2al pha.

Pr ost agl andi nF2al phaor Preseagt andi 2altpka ahdl oqiesse Abpr ostaghandihe is a
menber of a graou f lipid co unds _that .are enzynatically derived from
fatty acids ancﬁ)rf?as\c/%é’qur%lgrltnaﬁg% ur?ctslagﬁléfaitned?ﬁeﬂbo(dgfc ver yfoﬁr ()es}iaénéﬂlaendi n
20 F2al pha contamims 20 carbon atons, including a 5-carbon ring. They are
medi ators and have a variety of strong physiol ogical effects. There are
many different fam 4 %ﬁfé%ﬂcar@ﬁﬂiira%ﬁnﬂhas,aq%@@ﬂlsb%ﬂfbgsép@fi higial ane
particul ar receptor creating a particular effect. Prostaglandin F2al pha and
anal®gues bi nd a5 ¢ HNe sy ost B aedi e FRal phasrepepteFtaThe arm@ldgues may
represent the di.ffer 1 sof S f,or .exanpl - ,. 15-keto,
15-epi, 15(9) Szlrlossc'?)zfglr};nl ?Jga%rfgfc’nn%gﬁr}ffi%zfcf)pyégtiflag&arngﬁr?%sb%ﬁ%%é for exanpl e
esters, ethers, am des, nitroxide, peptydyl..such,as for ex | e

| at anopr ost, 30t ravopr%ggoﬁ%%?g%%ne&%i r?a]tl(%]pr 8£1tasgnd£8t h@qrn%s). *IR6°1

2011/ 061298PCT/JER2@%0/ 067846 16 Heal i ng agent is a conpound, which
initiates, pronotes, inproves, enhances or contributes to the natural

heal i ng process of lesignsdip thkethwmantbedyoathey énchudenacaindicystei ne,
vitamins A, D, E and K, lutein, aloe vera 5extract such as for exanple

al oithe, cyanocobalfariardy at 75°Buffers are conpounds, which naintain the pH
of the conposition at a defined value: they may include phosphate, acetate,
citrate, carbonate or @eracesbiuff erlse oreralcomsl nariogAacetheseod. by any

suitable means known to the man skilled in the art, for

example by shear mixing;

- cooling down the emulsion preferably to about

15 20°C using an ice bath;

homogenizing the cooled emulsion;

- optionally, adjusting the pH to a physiological

PH, by using for example NaOH or HCI;

- optionally sterilizing the emulsion by

20 autoclaving.

[Definitions]

In the meaning of this invention, the following terms

have the following meanings:

Soft preservatives: a preservative 1s a compound which

25 keeps the composition free of microorganisms during the
period of use. A soft preservative 1is a preservative which

does not have deleterious effects on the ocular surface. It

includes: sorbic acid, boric acid, EDTA, =zinc sulphate,



10Thi ckeni ng agents and/or noisturizing agents are conpounds that are used
to relieve dry eye syndrone. They may

i ncl udepovpuebmydeadssohol , dext r an, pol ycar bophi |, PCT/EP2010/067846

hydr oxypr opyl net hyl cel | ul ose, car boxynet hyl cel | ul ose,
polyvinyIpyrrolidone,povidone,PEG—400,$§rbopols, 15 hypronel | ose,

pol ysorbate 80, hydroxypropyl guar, hyaluronic acid, chitosan, dextran, and
others without limtation, or a conbination thereof. Ant i oxi dants are
conpounds that prevent or delay deterioration of products by the oxygen
present ispdiven gierb@0OMivey eyl iec| adeprvilvaskanethyileari wiBuaBDTA,. slodi um
bisulfite or a _conbination thereof. . cretagogue ¢ ounds are a
substancé”%ﬁé¥k¥%H§%§Z%%g?%é?msuggfﬁﬁéghto§ﬁém%£8g%?édIT#?%?%%%%ﬁ%ﬁﬂngd
manner suehthas f endexanyel ppestaghand cisl & owtt £hio Py onkite; ithe isEeriefr on

250f nucins. [Brief description of the draw ngs/figures] Figure 1
Ccul ar sWi&deScar s RENFRY 438t U or neBF Otéshiepi t heFd zat idn i n YW at
VWO 2011/ Q61298RCT/.ER2010/ 067846 17 Figure 2. Corneal scar area

nmeasured at the end of the treatnment period. *, p<0.05 when conpared to
Xal atan(r) or 0.02% BAK. 5Figure 3. In vitro confocal m croscopy imagi ng of
t he superfi calPedsiterdlousmpate sexy atiagise ¢ roc Hir@s sveftdaes ath iddy dpmagied
Conparedtﬂgaq%XHQHP%%%fé%gK% %QPSODe to multiple applications or act
as a masking agent preventing the prostaglandine from healing
corneal and conjunctival lesions. They include benzalkonium
10 chloride, thimerosal, polygquaternium, methyl and propyl
parabens, chlorobutanol, cetylpyridinium chloride,
benzododecinium bromide used at usual concentration i.e. at

concentration ranging from 0.006% and 0.2%.

Therapeutic amount means an amount or concentration of
15 active substance sufficient to produce a therapeutic effect
on an ocular condition so as to reduce or prevent a symptom

of said ocular condition, as compared to an untreated eye.

Multidose preservative-free bottle 1is a multidose
container which system allows avoiding the use of

20 preservatives to maintain sterility.

Osmoprotectants: Osmoprotectants are compounds which
prevent cell’s bursting or plasmolysis when submitted to an
osmotic shock by penetrating in the cells and regulating the
osmotic flux. These compounds include: glycerol, dextrose,

25 propylene glycol, glutamate, choline, N-acetyl aspartate,
glycine, betaine, trehalose, proline, L-carnitine, sarcosine,
asparagine, glycine, dimethylglycine, taurine, beta-alanine,

erythritol, glucose and maltose.



Figure 4. Hematoxylin-eosin staining of the treated rat corneas. The *

| ocates the epitheliumon the cornea. 10Figure 5. Goblet cells count in the
conj unct iwa 2at1/tsh®send of the experinental period. #, pROTEP2ev0GR788ONMPar ed
to PBS; *, p<0.0001 when conpared to PBS or to the Latanoprost Enul sion of

t he i nvention. Fi gure 6. MICSAC i mrunohi st ol ogi cal
| ocal i zati on on the 15conjunctiva of treated eyes. Figure 7. Efficacy
of the different treatment on cell survival and migration 2 hours post
scrapi ng and eye drop chal |l enge. Figure 8. Efficacy of the
di fferent tre&—'tormqalonaeél |lcorapmyatival ah@skPyeat i ofe 24ehdnes past ag6r api ng
and eye cgo chal I en% ure 9. Wund c.:JC ﬁure af 2 q?d 24 hours ROst

a ur O 101 corred n
scrapi ng measured "as |§ta cebet Ween T he edge of “the m)nocej1 | ular

| ayer. * copsrdk iwtzan dmma/rta@st@ Eﬁ&s@d ty the dratygnepryosty 255mdrsinen  of
the invention; **, p<0.002 when conpared to PBS or to the Latanoprost
Emul si on f&fomt helﬁméﬁﬁ%ﬁr WO 0612 98 PET/ EP20107 087846, 18 CaUSes/Fj gur e

10. Ki 67 dﬂgmf&%fl' si,ok-agi calridentifigcali on 0ht heptreated cells.s \Nofa that
the dividing cells appear in gray to white on the pictures.

origin, injury or surgery (PRK, LASIK) or other physical and

chemical injury or traumatism.

Unpreserved is said for eye drops not passing the
FEuropean and US pharmacopeia antimicrobial efficacy tests.
10 According to an embodiment, an unpreserved composition is

free of any preservative.

Pharmaceutically acceptable carrier refers to any
vehicle which  when formulated, is safe and provides
appropriate delivery to the ocular surface of an effective

15 amount of prostaglandin F2alpha.

Prostaglandin F2alpha or Prostaglandin F2alpha
analogues: A prostaglandin is a member of a group of lipid
compounds that are enzymatically derived from fatty acids and
have important functions in the body. Every prostaglandin

20 F2alpha contains 20 carbon atoms, including a 5-carbon ring.
They are mediators and have a variety of strong physiological
effects. There are many different families of prostaglandins,
each being specific of a particular receptor creating a
particular effect. Prostaglandin F2alpha and analogues bind

25 to the prostaglandin F2alpha receptor. The analogues may
represent the different isoforms such as for example 5-6
trans, 15-keto, 15-epi, 15(S) prostaglandin F2a, modified
prostaglandin such as for example esters, ethers, amides,
nitroxide, peptydyl such as for example latanoprost,

30 travoprost unoprostone, bimatoprost and others.



5[ Exanpl es] Exanple 1: In vivo experinents Brief description of the
protocol: 16 nmale SpragueDawl ey rats weighting 100 to 125g were randomy
assi gned wo 21grem9ps (4 rats per group (&)): Gol, Phosphater20wofibmsie 10
solution (PBS); &2, 0.02% benzal koni um chl ori de (BAK); Gp3, Xal atanC);

(o4, Latanoprost Enul sion. Foll ow ng géﬁeral and | ocal anesthesia with

ket am ne/ xyl azi ne and topi cal Oxybucal ne, respectively, the upper part of
the right eye cornea of each rat was scraped with a surgical scal pel 15
foll owi ng an application of 50 pl of 50% ethanol solution. The upper

corneal and | iHleigdingpiadestt al swer ecpeppved, (ghighy iIDOE1a0se rdicamstt <Fobr ex
was instg]l%d\kﬂyndi%%%k eafteg tn§1%§ﬁ9 kgg.t% agg 5 Qoy&s Po§&%ﬁgﬂgping
one drop of the “di f ferent “test” articles were appl re onto the cornea of the
20 right eyeeskheser| atiterohnast idd attees wenen epeaded eveey dayndlardes

days, and corneal evaluation with an in vivo confocal m croscope (IVCM HRT)
was per f YGRS 161 SF8) e raf YeF2TheS| dst PnsEi 13 i Bn. AtSHe eAdOBf HH&
expey i mental, procedyy e the totalsduratjonp of. the theatmentc is 5 days; from
day DOto 25 D4), the aninmals were sacrificed and the eyes harvested to
characterize the histol ogical organisation of the treated cornea. The

conj uncti val Bwfdgrst yaand FUmUohal | 2 1wdr eneyataated iy tHe aSsddsnent

of goble&x%gkkﬁgpuntsa andd% §nggnQ%8hk§tq58§§cal char;cteri ation . of
MUCS5AC secr tlonjﬁﬁbrd%i?e, respectively. 2014/ 06T 5§5CP 5010/ 067846
19 Resdtdes: Daytdaceor neataipaciiy demonshsadted t hatr feeari focatizon of
the cornea was dramatic follow ng repeated instillations with either

Xal at an( rO°TBH "2 1. 02 % BAR ol uti on. By opposition, the Latanoprost Emul sion
of the invention 5 favours corneal healing wthout these sight-threatening
scaf@. Fi gur e thiRikeeamigs pJ_a?éHE_QS nd/&Aat efos LA zahgdaYadeh s | OViRY
scraping and repeated instillations of the different test articles.

Cl ear |y, o duatden opreds 2 rEmylssidort cofr etlhie vienwant icore fsavrshrme .s dihe ye oraneal

wound heal ing,. as very 10little i car tissue i s present. anto.t.he
cor nea. lngﬁbﬁ%e S§P¥ggéng# thiéﬁﬁéﬁ?g’areéiﬁ%%r%%hsur 5ﬁgF%ﬁ%?BP4¥H each

of the tnealreteyepy(iseahilgur ec)luldsegr |y care dyatcanear ostcdimilisisen of
the invention presents a very nice healing profile when conpared to

Xal at an( BO WGV - 1He Ao1S Lat andpf st Enul si 8RCof "Phe i nEftd8Iv fas an
i mprpved &1 LR0Y el FBS sorpate | ¥EM ﬁﬂ/arﬁﬂk}fﬁﬁgﬁpﬁo%la_rm G,QSGARY: dat a

confirnmed that the cornea was I ndeed very wel al ed,” w thout the

f or mat i om@fd,scaris ada@suelttiamhi ded apehsrseentbnuthe ipiicbtries, ofor 20
Figure 3). %ptetphatt he sgar ti ssue (hypereflectivity) seen in the

pi ct ures ODBtAited “at "day 4 for Xal atan(r) and the 0.02% BAK solution is the
result of corneal edema and tissue disorganisation, thus clearly indicating
the toxicity ahthiexidadits | ters. Bympppaskti amatt hepadsemnce ot t hislay

deterioration of products by the oxygen present in the air.
20 They may include vitamin C, wvitamin E, EDTA, sodium bisulfite

or a combination thereof.

Secretagogue compounds are a substance that causes
another substance to be secreted in a controlled manner such
as for example prostaglandins E, which promote the secretion

25 of mucins.
[Brief description of the drawings/figures]

Figure 1. Ocular surface scars at day 4 post corneal

deshepithelization in the rat



25 hypereflectivity in eyes treated wth the Latanoprost Enul sion of the

i nvention denonstrates the beneficial effect of the prostagl andi n anal ogue,
as even twe2PBRetwatrol presents a slight oedema (i.e. Prh@E/EPINOSSB46hIte
regi ons between the cells). It is notewgrthy, that the potential 30healing
effect of | atanoprost was masked and p}évent ed by the presence of BAK
(0.02%, since the prostaglandi n anal ogue WD 2011/ 061298PCT/ EP2010/ 067846
20 present in Xalatan(r) was unable to protect the corneal epithelium and
stroma fromthe deleterious effect of the conservative agent. The

hemat oxyl i n-eosin staining of the treated cornea 5 confirnmed the positive
effect of the Latanoprost Enul sion of the invention. Neither epithelium

t hi ni ng, nor j.or.styo infi]t |.O i i ri infl r
infiltrates we@qr%g 5besejr'vg§0%ﬁééjhe5§%%n§§e\§4 tﬂtréa"atsrsmf%rcjlea edhe\%t %H{Jﬁtg%siaélhc?
Lat anopr asteEmalrsi opeof otihe 1 nhvertti.an (seenFigiedd The ADedenms and
i nfl ammtoroy infiltrates are particularly obvious in the 0.02% BAK- and

Xal at an( B-treatéd -ani mal s. The Lat anoprost Enul sion of the invention is

clearly associated with an inprovenent of the corneal healing process and

the preservatirQRelk corneal JintegribysoddEr amca osupehi oned g oy nbrofend ew,
t he Latanoprost Enul sion of the invention possesses al so beneficial effects
when conpaired il aPBSP{idont Yl ) 0 Xahat &MEBtsehde 01 D0, BARE peatedteydy. The

conj unctiyval I ar reserved (Fi gur. , as the nunber of viable
cells per4’f iaéﬁ%g@lostpa%%oﬁ Srﬁaor g\%gg_o éo%bﬁagl C((?e Oﬁglgjrne@'rmci ns-secreting cells

with an inportant role in ocular surface protection. It is therefore
i mportant t hat itgtver eMACS ACrse0T >t Diny-capaci syaofiitdese cekl sriesitrdl ntedi ned.

This was verified thrqugh AC.i mmunohi st.ol ogi cal_staining of the treated
eyes (B GHEGE. BE Agaiin the L DR 6ot Eniiro G GRWE nvent o
presented a better MJCS5AC staining when conpared to the other test

itemptreated eyiesirell®e Latanopr est 1Emdlosinen iof the toMenhbonvwastalge abl e
to inmprove the natural healing process and to control and alleviate the
negat i ve Signaf st wEERSA 3R HPosi §; PWB-02 when compared to

2011/061%%§£CLAE339é96@@fsﬁﬁen compared to PBS or to the Latanoprost

Emulsion of the invention.

Figure 6. MUCSAC immunohistological localization on the

15 conjunctiva of treated eyes.

Figure 7. Efficacy of the different treatment on cell
survival and migration 2 hours post scraping and eye drop

challenge.

Figure 8. Efficacy of the different treatment on cell
20 survival and migration 24 hours post scraping and eye drop

challenge.

Figure 9. Wound closure at 2 and 24 hours post scraping
measured as the distance between the edge of the monocellular
layer. *, p<0.01 when compared to PBS or to the Latanoprost

25 Emulsion of the invention; **, p<0.002 when compared to PBS

or to the Latanoprost Emulsion of the invention.



21 Exanple 2: in vitro experinents Brief description of the

protocol : human corneal epithelial (HCE) cells (100 000 cells per well)
wer e pl atwo 20n/612981 | pl ates and cul tured until confl uelCE&/EP241006T8fé uence
5 the cell nonolayer was scraped with a yellow tip, the nediumrenoved and
i ncubated for 30 min with 1/10 dilutiohS8 of the different test articles
(PBS (phosphate buffer solution), Xalatan(r) (aqueous sol ution of

| at anoprost at 0.005%, 0.02% BAK (benzal koni um chl ori de aqueous sol ution),
and the 10 Latanoprost Enul sion of the invention (with 0.005%

| at anopr ost ) . FRalurewilfy thié 1 riewtumentis todstgiagetli dlderdiilfutdadns nwerfe thenoved
and repl aced by, fresh cul tur di.,um The scrapi cl.osure was assessed 2
and 24h %53 atte\r/deacte(rerllséLnSt'. No%?un&%%stt:)éleoéifvo lrglrgolcl riglrsatalp(?ne"jrjrrar lrlergr(alzi was
al so 15penfiargrech amecelilcswadst.ured for 24 h post scraping. Results: 2
and 24h after the scraping, pictures of the cell nonol ayer were taken to
assess the efficacy of the different treatnment on the scraping closure.
Clearly, the Latanoprost Emul sion of the invention displays a positive 20
effect on cell survival and mgration (Figures 7 & 8). There were | ess dead
cellss, and thgedagfpalejof the cleft was nerely conplete 24h post scraping
with the Latanoprost Enul sion of the invention, while Xal atanC), 0.02% BAK
sol ution and even PBS displayed no or only little closure. 25The

conpi | ati on ofExampde dat A1 ¥ vioh @XpemiMentss conditions in the test
denonstrated that the Latanoprost Emul sion of the invention was able to

| ncrease Lhe pace :0f suouRdoeh ggursr wiid e BokhXaliat ap( s ANd QMK
solution altered itro. No closure was
300bser vemwlictyh rtates Ivatitogrt itngo 1t0dsttd tlersy (weee Risguicaen19) asasigng@ to 4
2011/ 061298PCT/ EP%OlO/ 0567846 22 dermnstrGat d b)éfthe % of nd %Qrffure 24h
post scr &Pyt hat” r éfkichs Ry T GWP 60%6And 8% For Xal'stk Uf)e and tHé 0.02%
BAK ol utdamt ires peedd vel 2 Byo opposbtheni kbat anophast i Beul (gi2en ;has o of
wound cl osure of 85% This is confirnmed by 5 inmmunohistol ogy data for

Ki 67, a prodlat et i oAt marédr2(88e S gufel 1090 - Mg 5osing veceerfs 8y Ki 67
(i.e. diwvwiding cel e pr t cl : of t scr.api- wound
in plat e\s'io'?ragat e%dvﬁ%%%véﬁl% Lat%gﬁtglprosk%%%rﬁuﬁ%se}ﬁoﬁ]%f%?ﬁe i r#\}gjnti otﬁgl%'llhi S
shows t he@xhygaldaigiepr opespeesivélyhe tbenpospér opaoft t b€ itheentight oreyeor neal
cells.

cornea of each rat was scraped with a surgical scalpel
15 following an application of 50 pl of 50% ethanol solution.
The upper corneal and limbal epithelia were removed (at day
D0O). One drop of Tobrex was instilled immediately after the
scraping. 2 and 5 hours post scraping one drop of the
different test articles were applied onto the cornea of the
20 right eye. These latter instillations were repeated every day
for 4 days, and corneal evaluation with an in vivo confocal
microscope (IVCM-HRT) was performed on day 4 after the last
instillation. At the end of the experimental procedure (the
total duration of the treatment is 5 days; from day DO to
25 D4), the animals were sacrificed and the eyes harvested to
characterize the histological organisation of the treated
cornea. The conjunctival integrity and functionality were
evaluated by the assessment of goblet cell counts, and the
immunohistological characterization of MUCHAC secretion

30 profile, respectively.



Exanpl e 3: Conpositions of prostaglandin F2al pha Conposition 1 |ngredient
Function % w w Travoprost Active Ingredient 0.002% Pol ysorbate 80 Wetting
agent 0. 0800 Gloptione Csnoprotecting agent 0.5% Eryt hri t @CTEPR@PNGISREL | NG

agent 0.5% Water for Injection Diluent 19

Results: Day 4 corneal opacity demonstrated that
scarification of the cornea was dramatic following repeated
instillations with either Xalatan® or a 0.02% BAK solution.
By opposition, the Latanoprost Emulsion of the invention

5 favours corneal healing without these sight-threatening
scars. Figure 1 presents pictures of treated cornea at day 4
following scraping and repeated instillations of the
different test articles. Clearly, the Latanoprost Emulsion of
the invention favors a safe corneal wound healing, as very

10 little white scar tissue is present onto the cornea.

The surface of this white area was measured at day 4 for
each of the treated eyes (see Figure 2). Clearly, the
Latanoprost Emulsion of the invention presents a very nice
healing profile when compared to Xalatan®. Moreover, the

15 Latanoprost Emulsion of +the invention has an improved

efficacy over PBS.

IVCM (in wvivo confocal microscopy) data confirmed that
the cornea was indeed very well healed, without the formation
of scars tissue (the white areas seen on the pictures of

20 Figure 3). Note that the scar tissue (hypereflectivity) seen
in the pictures obtained at day 4 for Xalatan® and the 0.02%
BAK solution is the zresult of corneal edema and tissue
disorganisation, thus clearly indicating the toxicity of both
test items. By opposition, the absence of this
25 hypereflectivity in eyes treated with the Latanoprost
Fmulsion of the invention demonstrates the beneficial effect
of the prostaglandin analogue, as even the PBS control
presents a slight oedema (i.e. the diffuse white regions
between the cells). It 1s noteworthy, that the potential
30 healing effect of latanoprost was masked and prevented by the

presence of BAK (0.02%), since the prostaglandin analogue



Ad 100% NaOH HC1 0. 1M pH adj uster during manufacturing 15Conposition 1
conbi nes 3 nechani sns of action: a prostagl andi n F2al pha anal ogue, a
wetting aygenvipwshawsor bate 80, two osnoprotectants plus aCmEroasootste ef f ect
to protect corneal cells. WD 2011/061298PCT/ EP2010/ 067846 23 Conposition 2
I ngredi ent Function %ww Acid free | a?%\noprost Active | ngredient 0.0005%
Vitam n A Heal i ng agent

present 1in Xalatan® was unable to protect the corneal
epithelium and stroma from the deleterious effect of the

conservative agent.

The hematoxylin-eosin staining of the treated cornea

5 confirmed the positive effect of the Latanoprost Emulsion of
the invention. Neither epithelium thining, nor major stroma
infiltrations with important inflammatory infiltrates were
observed in the «cornea of rats treated with the said
Latanoprost Emulsion of the invention (see Figure 4). The

10 edemas and inflammatory infiltrates are particularly obvious
in the 0.02% BAK- and Xalatan®-treated animals. The
Latanoprost Emulsion of the invention is clearly associated

with an improvement of the corneal healing process and the

preservation of corneal integrity.

15 From a functional point of view, +the Latanoprost
Emulsion of the invention possesses also beneficial effects
when compared to PBS- (control), Xalatan®- and 0.02% BAK-
treated eyes. The conjunctival goblet cells are preserved
(Figure b5), as the number of wviable cells per field 1is

20 improved. Goblet cells are mucins-secreting cells with an
important role in ocular surface protection. It is therefore
important that the MUCSAC secretory capacity of these cells
is maintained. This was verified through MUCS5AC
immunohistological staining of the treated eyes (Figure 6).

25 Again, the Latanoprost Emulsion of the invention presented a
better MUCSAC staining when compared to the other test item-
treated eyes. The Latanoprost Emulsion of the invention was
also able to improve the natural healing process and to
control and alleviate the negative signals of uncontrolled

30 fibrosis.



0. 005% G ycerin Osnotic agent 1.6% Pol yvinyl al cohol Lubricating agent 1.0%
Water for Injection Diluent Ad 100% NaOH HCL 0. 1M pH adj uster during

manuf act woreg11/061298 Conposition 2 conbi nes three nechamCImP2ab/06m86 ons: a
prost agl andi n F2al pha anal ogue, vitamn A and a lubricating agent plus a
hypoosnotic effect to protect corneal ¢ells. 5Conposi ti on 3 Phase

I ngredi ent Function

Example 2: in vitro experiments

Brief description of the ©protocol: human corneal

epithelial (HCE) cells (100 000 cells per well) were plated
in 6-well plates and cultured until confluence. At confluence
5 the cell monolayer was scraped with a yellow tip, the medium
removed and incubated for 30 min with 1/10 dilutions of the
different test articles (PBS (phosphate buffer solution),

Xalatan® (agueous solution of latanoprost at 0.005%), 0.02%

BAK (benzalkonium chloride aqueous solution), and the
10 Latanoprost EFmulsion of the invention (with 0.005%
latanoprost). Following the treatment, test article dilutions

were removed and replaced by fresh culture medium. The
scraping closure was assessed 2 and 24h post treatment.
Immunohistology of proliferation marker (Ki67) was also

15 performed on cells cultured for 24 h post scraping.

Results: 2 and 24h after the scraping, pictures of the
cell monolayer were taken to assess the efficacy of the
different treatment on the scraping closure. Clearly, the
Latanoprost Emulsion of the invention displays a positive

20 effect on cell survival and migration (Figures 7 & 8). There
were less dead cells, and the closure of the cleft was merely
complete 24h post scraping with the Latanoprost Emulsion of
the 1invention, while Xalatan®, 0.02% BAK solution and even

PBS displayed no or only little closure.

25 The compilation of +these data for the different
conditions in the test demonstrated that the Latanoprost
Emulsion of the invention was able to increase the pace of
wound closure, while both Xalatan® and 0.02% BAK solution
altered the process of wound healing in vitro. No closure was

30 observed with the latter two test items (see Figure 9), as



%ww O ly phase Latanoprost Active Ingredient 0.005% Medium Chain
Triglycerides Qly agent 1.00% Polysorbate 80 Surfactant 0.050%
Cet al koniwm2€hlmsrisde Cati oni c agent 0. 005% Aqueous phas@®@CT/EP2010/067846

10

15

22

demonstrated by the % of wound closure 24h post scraping that
remains very low, 6% and 8% for Xalatan® and the 0.02% BAK
solution, respectively. By opposition, Latanoprost Emulsion
has % of wound closure of 85%. This is confirmed by
immunchistology data for Ki67, a proliferation marker (see
Figure 10). More positive cells for Ki67 (i.e. dividing
cells) were present close to the edge of the scraping wound
in plates treated with the Latanoprost Emulsion of the

invention.

This shows the healing properties of the composition of

the invention on corneal cells.

Example 3: Compositions of prostaglandin F2alpha

Composition 1

Ingredient Function S w/w
Travoprost Active Ingredient 0.002%
Polysorbate 80 Wetting agent 0.050%
Glycine Osmoprotecting agent 0.5%
Erythritol Osmoprotecting agent 0.5%
Water for Injection | Diluent Ad 100%
NaOH/HC1 0.1M pH adjuster during manufacturing

Composition 1 combines 3 mechanisms of action: a

prostaglandin F2alpha analogue, a wetting agent polysorbate
80, two osmoprotectants plus a hypoosmotic effect to protect

corneal cells.



d ycerin GCsnotic agent 2.4%

Wat er for

I njection Diluent Ad 100%

NaCH 0. 1M

pH adj uster during manufacturing Nitrogen Inert gas during manufacturing

Conposi t w0 2811al6s198conbi nes sever al

F2al pha anal ogue,
gl ycerol .

an oil to

Composition 2

mechani snms of acti oRCTAPRII0OS6Eé andi n
prevent water evaporation,
WD 2011/ 061298PCT/ EP2010/ 067846

a lubricating agent

Ingredient Function S w/w
Acid free latanoprost | Active Ingredient 0.0005%
Vitamin A Healing agent 0.005%
Glycerin Osmotic agent 1.6%
Polyvinyl alcohol Lubricating agent 1.0%
Water for Injection Diluent Ad 100%
NaOH/HC1 0.1M pH adjuster during manufacturing

Composition 2 combines three mechanisms of actions: a

prostaglandin F2alpha analogue,

vitamin A and a lubricating

agent plus a hypoosmotic effect to protect corneal cells.

5 Composition 3
Phase Ingredient Function % Ww/w
Latanoprost Active Ingredient 0.005%
Meﬁlum—Chgln Oily agent 1.00%
, Triglycerides
OLly Polysorbat
phase 88 ysorbate Surfactant 0.050%
Cetalkonium . . o
Chloride Cationic agent 0.005%
Glycerin Osmotic agent 2.4%
A W f .
queous | Water for Diluent Ad 100%
phase Injection
NaOH 0.1M pH adjuster during manufacturing
Nitrogen Inert gas during manufacturing
Composition 3 also combines several mechanisms of
action: a prostaglandin F2alpha analogue, an oil to prevent

water evaporation,

a lubricating agent glycerol.



24 CLAI V5 1. A conposition for use in the treatnent of ocul ar
surface di seases including corneal and conjunctival |esions, 5 wherein the
conposi t iwo 200ampiidses a t herapeuti c anmount of prostagl ardirErPERaloptsas or
anal ogues, said conposition being in a_formsuitable for topical
application on the ocul ar surface. 24 2. The conposition of claima1,
sai d conposition being 10free of del eterious preservative. 3. The
conposition according to claim1l or claim2, wherein the conposition is an
aqueous sol ution, a viscous or sem-viscous gel, a suspension, a solid
insert or an anionic or cationic emulsion. 154. The conposition according to
anyone of claims 1 to 3, wherein theCERfBsition is in the formartificial
tears, gel or ointnment. 5. The conposition according to anyone cl aim 4,
which is sterile. 206. The conposition according to anyone 5, which is
i soosnotic or hypoosnotic. 7.The conposition according to anyone 6,
further conprising osnoprotectants, or other healing agents. 258. The
conposi tion adcor ditngcdmpe @ore of ocl aisws Int ghe7, tneremedmt t hé ocular
prostagl%m%%ggghﬂfggggggﬂfﬁ%ﬁhéfngeéggﬁggl and conjunctival lesions,

5 wherein the composition comprises a therapeutic amount of

prostaglandin F2alpha or analogues, said composition being in

a form suitable for topical application on the ocular

surface.
2. The composition of claim 1, said composition being
10 free of deleterious preservative.
3. The composition according to c¢laim 1 or claim 2,

wherein the composition is an agueous solution, a viscous or
semi-viscous gel, a suspension, a solid insert or an anionic

or cationic emulsion.

15 4. The composition according to anyone of claims 1 to
3, wherein the composition is in the form of eye drops,

artificial tears, gel or ointment.

5. The composition according to anyone of claims 1 or

claim 4, which is sterile.

20 6. The composition according to anyone of claims 1 to

5, which is isoosmotic or hypoosmotic.

7. The composition according to anyone of claims 1 to
6, further comprising osmoprotectants, or other healing

agents.

25 8. The composition according to anyone of claims 1 to

7, wherein the prostaglandin F2alpha analogue 1is selected



WO 2011/ 061298PCT/ EP2010/ 067846 25 from t he group consisting of

| at anoprost, acid free | atanoprost, 15-keto-I|atanoprost, | atanoprost

ni t r oxi deworopr@wsiddne, bi mat oprost, travoprost, tafl upr @ST/EP010/067846
conposition according to anyone of claips 1 to 5 8, wherein the

t herapeutic anount is a concentration of prost agl andi n anal ogue rangi ng
fromO0.0001 to 0.005% preferably fromO0.0001 to I ess than 0.005% nore
preferably from0.0001 to 0.002% in weight to the weight of total
conposition. 1010. The conposition according to anyone of clainms 1 to 9,
whi ch i s fpr eserved grpreservansvetfnee, ofel flagraasurnatt or preder Viggani t h

soft preservatives. 11. 1‘%h_ £QmQsi tion acccordl ng to arg)yﬁ ne Ofit(f}lo%'i 3, lto

10, further conprisirig an "anti-qgl aucom r<'§1)gser1t , ar%tal AR amma ory ‘agent, an
ant i bi ot ivg,opad sattneyi aElma@fopad sant itingadno sand weiferorsear.et agogue
conpounds. 12. The conposition according to anyone of clains 1 to 11,

contai ni ng buffers, thickening agents, i sturizing agents and anti oxi dants
agents. 2013. Sthe. SoipGSITHOH HECorth S 10 hrydre Or ol B nE 175 207 or
use 4 n the treateent pheswHacgH Oet ar AL T 0Rs hncd i g cor neal and

conjunctival lesions in a patient in need thereof, conprising adm nistering
sai d conposistiagn satdIreastnaheeuper rdaging t K rmaxd i bf four 0.005%,

instillatio r,. 25 day t he therapeutic.appunt of prostagl andin F2
bl oha. andl" 0 i %t her C0mboll Tt ontr e fHBin B BOOL ¢ 506 C0GSIAt haght —t o
t he wei ghtroaf Dheovot atocanpusid i an. wMOIRO11 D61288PEEL ERZ2010Y 064346

composition.

10 10. The composition according to anyone of claims 1 to
9, which is unpreserved, preservative-free, self-preserved or

preserved with soft preservatives.

11. The composition according to anyone of claims 1 to
10, further comprising an anti-glaucoma agent, anti-
15 inflammatory agent, an antibiotic, an antiviral or an

antifungal, and other secretagogue compounds.

12. The composition according to anyone of claims 1 to
11, containing buffers, thickening agents, moisturizing

agents and antioxidants agents.

20 13. The composition according to anyone of claims 1 to
12, for use in the treatment of surface ocular conditions
including corneal and conjunctival lesions in a patient in
need thereof, comprising administering said composition at
least once per day, with a maximum of four instillations per

25 day, and the therapeutic amount of prostaglandin F2 alpha
analogue in the composition ranges from 0.0001 to 0.005% in

weight to the weight of the total composition.

14. The composition according to anyone of claims 1 to

12 or according to claim 13, for use in the treatment of



26 surface ocul ar conditions including corneal and conjunctival lesions in
a patient in need thereof, wherein the patient is affected by glaucona and
t he t her apeuvilmemyunt of prostaglandin F2 al pha anal ogRETIEP2Q000784¢ O
0.005% in weight 5to the weight of the_total conposition. 15. The
conposition according to anyone of claffrs 1 to 12, or according to claim13
or 14, for use in the treatnent of surface ocular conditions including
corneal and conjunctival lesions in a patient in need thereof, wherein 10
the patient is not affected by glaucoma, and the therapeutic anmount of
prost agl avdifre k2 et pler apaldguecns 0n000d96e0c0roedd iemdweiqgiituncs itvee
wei ght ofy the, Lotal cqppopition, ARGs!DR.£OgPOS LD LS AdMJlistered during
three to Tive days.

affected by glaucoma and the therapeutic amount of

prostaglandin F2 alpha analogue is 0.004 to 0.005% in weight

5 to the weight of the total composition.

15. The composition according to anyone of claims 1 to

12, or according to claim 13 or 14, for use in the treatment

of surface ocular conditions including corneal and
conjunctival lesions in a patient in need thereof, wherein

10 the patient is not affected by glaucoma, and the therapeutic
amount of prostaglandin F2 alpha analogue 1is 0.0001% to
0.004% in weight to the weight of the total composition, and

the composition is administered during three to five days.



