1 POLYMERIC SYSTEM FOR DELIVERING A PRESERVATIVE-FREE PROSTAGLANDIN-BASED
NONVISCOUS SOLUTION FIELD OF THE INVENTION 5 The invention concerns eye drops or an
ophthalmic solution whose active ingredient includes;at least one prostaglandin, said solution containing
no antimicrobial agents, notably of the quaternary ammonium type (such as benzalkonium chloride
[BAK]). 10More presis@hyrandvisrtne eomntexti ok dned nvertksrva potumeric sabivesy isysbemmsagstoeen
developed to alloy ke presiagiandipsolution to be as effective as a solution containing BAK, but without
the disadvantagesS from a toxicological and allergenic point of view. PRIOR ART 15 Prostaglandins are
well-known active ingredients administered topically to humans or animals in the form of eye drops for the
treatment of glauddfd AhEGIOHFNEEAYe of these formulas is 1 drop a day in each eye, it being
understobd that prostaglandins can also be used in combination with a second antiglaucoma agent such

as, for example, beta ZQblacketoncarkonie anipidsass iohalgRs OsAlRNMA-adieRelBIs @gaRRtRnt e first
disadvantage of prasiaglanding s ap G A oA RLIRLIEMEAING AL ERERAUR A,
solubilization step%e ore including them int e eye drop solution. 25Furthermore, another constraint for
the formulator is tBYFOF LA S BRI ARSRHB AR IS AL hRalkr aiup i ehRrded e b ambient
temperature, in practice over a period of 18 to 24 months. Another characteristic required of the
ophthalmmic sol ytioﬂdﬁetﬁtatiimﬁcumm i_feuﬁhaémﬁéablﬁ“ thereiaé'taimﬁpatbelpaekagbl'gérywyﬁfelmihiﬁ Baaifed,_ notably
plastic packaging giehasi RS0SHY postiEns dBE, BO Querdastoanstiaint shabaamarise is
avoiding contaminaion,of the, phihalinig salution by anumiciobia agents, notably ip fpuldose
packaging. This problém can be so ved: however, using sing eS8 irfl pﬁclka@ng or a Specialized
system for this (ABAK(r) or COMOD(r) systems, for example). 35 Thus, to date, most
prostaglandin-badérl@phtiialmic solutions on the market include a preservative which, beyond its
antimicrgpial properties, also ensures solubilization of the active ingredient and, partially, its stabilization.
An example of this is the Rradugt seld by, & FizRT URdRL ING Xalaan (. Rrendiwieh, spmiines, latanoprost
Y ghqa lrI!? %oulét%‘o [ (glorll}stjg&at, J %%L gic ﬁy I!;[g ]

and BAK at 0.02% by weight. It s e pointe espite the presence of BAK, these eye drops

are not stable at dHBIBH ¢ BT8P ¥ RS BReSIGPERBOR, SRS B Jeratva SPsissrokitstely 5C.
Furthermore, the fiavganiedrdpany delih egehdrsp st atharihderstnodgani Drofaadndios eisining timatoprost
and BAK at 0.0050cbyinveighbirtdowwe wath masey qidbligapiansotis cagtiagautheadseonf antipicy alaial
preservagives, an@lQﬁ%yﬁf%ﬁéﬁlh%ré%‘ﬁ_ﬂ‘i%%ﬂ %@%ﬁﬁﬁﬂ@n@@ﬂé bRRIegy, as is not'ably the case of
glaucoma, due to tolerance problems (on this subject, see "The New Class of Ophthalmic 10Agents:

Here's how to choose the right prostaglandin for the each patient” by J. James .
The first disadvantage of prostaglandins is that they are not water-soluble, meaning that

they require a solubilization step before including them in the eye drop solution.

25 Furthermore, another constraint for the formulator is to propose an ophthalmic solution
that is chemically stable over time at ambient temperature, in practice over a period of 18
to 24 months. Another characteristic required of the ophthalmic solution is that it should
remain stable in relation to the packaging in which it is stored, notably plastic packaging

such as low-density polyethylene (LDPE).

30
One last constraint that can arise is avoiding contamination of the ophthalmic solution by
antimicrobial agents, notably in multi-dose packaging. This problem can be solved,
however, using single-dose unit packaging or a specialized system for this (ABAK® or
COMOD" systems, for example).

35

Thus, to date, most prostaglandin-based ophthalmic solutions on the market include a
preservative which, beyond its antimicrobial properties, also ensures solubilization of the

active ingredient and, partially, its stabilization. An example of this is the product sold by



Thimons, 0.D., F.A.A.O. - Optometric Management, May 2002). It thus has now been established that
antimicrobial preservatives are toxic in long-term use, to such an extent that today there is a tendency to
limit their use by reducing their 15concentration as myich as possible in eye drops or, even better, to
eliminate them completely from the formulas. This problem was taken into account in document WO
97/29752, for exapiple, whightiistlgaes the-dise ahaineondhicsagentpidhetdanaphor{iypesinstead of

BAK. In the 20 proposed: Giinidae iGRAK L ONFEMLEFHOM S, rvited §p 804 % Q¢ wrighty & ¢epcentration
of Cremophor(r) ES%_aﬁelntgaO 050/t° b%)welgl%aa%{)rodu t sold qu con, called Travaftgn r), can be found on
r

Il
the market, comblnlnge ‘?I‘“ra%)[l)er%s? AR'En énrhl%tp eosr:g?e 0 yngk?attee OHAS AisdP exﬁmﬁr(e)ﬁ’osed in

ophthalmic solutions td° FARGENgFedbft-dMirEeas opraspssliorryt BIRs 4adertfs daspisey eRifthle, of the
product sold by NowabiisngeerathpréesoliByK br &) 56 mbwdgtunoprostone with a mixture of BAK and
polysorbate 80 at 0.015% by weight of the solution. On the other hand, document US2004/0082660

describes an Oph:ﬁat.t %EOML%ﬁ&HHcQBO%QBl coﬁ?/%ecc%%alﬂ?%ﬁ %H#EF &Bi%&%@s%%&?&e%f‘%%'ysorbate

80. The problem e inventioh proposes to solve is therefore that of deve plni a

prostaglandin-bad¥&ar ATt e A8 20t aea A iReBifolRi AR ERIRRIGRYS: 3 ORI B SRR Yrobial

preservatives; 35iglknetaniedoees tinseansarseilaion(en drssiehicebinserbhardcl iesdf fphiismas a

minimumy); it is corgatihelsvith ibe plasipatkading prosthitindiis fusual yastopademotaply LixRE

packaging; 3 - it iqg{lﬂggg@m%gﬁgq@ye@%mﬁpﬁﬁgggﬁ&gmﬁ%@gg@)pressure (TOP) as products
o]

available with a BAK base. Another objective is to propose a formulation that is sufficiently fluid to be

packaged 5using an aseptic packaging technique such as "Blow-Fill-Seal" (single-dose unit).
DESCRIPTION Ot R 0K premestablishedehap antiaprabislquceappacs Mavicdiivegngystdin enabling
prostaglandin to ackwithsd@the sate tifetilsonbss as dHatdeportediwititiBAkisBeyonthéisgptieservative
role, BAK, and mem @anefishy Auaieinaly somRNiTeROlBEHES:, have bse:callediisoane eftast providing

greater penetratio&gﬁlretgagpﬁg}%eﬂil@%%lﬁgg molecules into the eye tissue, but on the other hand they have
a toxic effect (irritation, 15 ocular dryness, inflammation, etc.). The delivery system developed in the

invention therefore provides equivalent penetration and activity using a different mechanism of action. In
any case, it does hbishHavblehe wisdakemiagesceduneieotneantondl OredEVats derottarmbAR Nge. 20More
precisely, this inveitncaheamsdn aphthalinig:sal wiahe@ittipgor” type instead of BAK. In the

20 proposed formula, the BAK concentration is limited to 0.01% by weight, the
concentration of Cremophor® EL being 0.05% by weight. A product sold by Alcon, called
Travatan®, can be found on the market, combining Travoprost, BAK and Cremophor®.

Polysorbate 80 has also been proposed in ophthalmic solutions to partially reduce the

25 concentration of BAK, as is the case, for example, of the product sold by Novartis under
the Rescula® brand, combining unoprostone with a mixture of BAK and polysorbate 80 at
0.015% by weight of the solution.

On the other hand, document US2004/0082660 describes an ophthalmic solution with no

30 BAK and containing a mixture of latanoprost and polysorbate 80.

The problem that the invention proposes to solve is therefore that of developing a
prostaglandin-based formula that meets at least the following conditions:
- it contains no antimicrobial preservatives;
35 - it is stable over time in a solution at ambient temperature (18 to 24 months, as a
minimum);
- it is compatible with the plastic packaging in which it is usually stored, notably LDPE
packaging;



at least one prostaglandin; a solubilizing agent; a gelling agent of the carbomer type; a carbomer
polymerization-inhibiting agent; 25- a co-gelling/co-solubilizing agent. As mentioned above, such a
solution advantageously contains no antimicrobial prgservatives, advantageously of the quaternary
ammonium type, and even more advantageously benzalkonium chloride (BAK). 30 In the rest of the
description, "antimicroighpreseivadiviidiesignates afpeasansiivedvithrgitmies oliel) prgpedties, i.e. a
compound capable of prpligcting thg gRhhalmic solution from possible microbial contamination. Such a
preservative as meant in the invention is to be distinguished from preservatives acting on the solution's
chemical preservation, for 35example antioxidants such as EDTA. 4 group including 17-phenyl-13,14
dihydro trinor pro<tagiBFdRiESH $sBpopiRSstef @&%ﬁ@ﬂ@st&aw—éﬁﬁpm&a@%mr%anekﬂgséostenm
isopropybester (trasioprostyeiivc phanagiignahprpstagiandifBkRa Aihitie) 1(pdienykd @it dihydro trinor
prostaglandin F2a ethyl amide (bimatoprost), tafluprost prostaglandin F2a ethanolamide, bimatoprost 5
(free acid)-d4, bin@gg)%{ﬂjslt-gﬁ I R 8?\}” amide, 13,14 dihydro-15-keto-20-ethyl prostaglandin F2a
(unoprostone), 13,14 ihyo‘ro-15- eto-20-ethyl prostaglandin F2a isopropyl ester (unoprostone isopropyl
ester). Advantageously, latanoprost is used. According to another characteristic, the concentration
of prostaglandin ift theApolision liss1diyeloved i 000 2dhdrD. 95%nwwhib Dewvesitigaedip, thegprottaglandin(s)
can be combined itharseffontl aclivasiagredntdotaabarith other classes of antiglaucoma agents so
they can thus work synergistically. For example, these may include beta blockers chosen from the group
including timolol 15 ma etate and ctarteollol glll%’ided carbonic atnhydrase inhibitors.such alst ose, for
example, chosen from t ésd%rc?ﬁ%‘i%éYﬁ&f’n‘% GrZofamide chforide: of alpha-adrenergic agonist such as, for
example, brimonidé frtratallEkainile cHE RTINS E B Hrostatranaity dhel MatseoidEkdieinclude, for
example. Xalacom{o)ec#fig @rtd_tikanpptostd).0056h thd itheloh®&%be R 0Bardon(ry <AdlerganatBimatoprost
0. 03°|A) + sTimolol Q&afarDuoisay (fﬂé‘laﬁiﬁﬁﬁbff,r%\/&}? rask Od@Qé/e%g/ *‘s%i@i@'@lkgeﬁ%bdl NP "tﬁ@tiﬁﬁeﬂfa@n o )
antiglaucoma age, u no. % . ti indi ove, suc
LRGSR g&iévf%s & M\{‘éﬁen?l é‘gﬁs%%%iﬁ 0V Of NG R 8&&?@@1&9&%@%& s

a solution requires the presence of a so-ca zing agent capable of solubilizing t
prostaglandin(s). THISSIBRLHG Agise BYerarasly NoHBREe SR ANt £GBEILO AR T RA S @ive

properties. IdeallyththBs"\§dbirg-be macrogolglycerol hydroxystearate (hydrogenated ethoxylated castor oil
or PEG-40 30 Hydrogenated Castor Oil; CAS number 61788-85-0). Another potential candidate is

polyoxybd5 hydromfee@r&@egr, Fﬁﬁqmgf?ﬂiééchﬂgé%ﬁ%ﬁﬁﬁ{ﬁ&%&&%%JMZ'M' 6), or polysorbate
20 (CAS number 9005-64%&% or Oggl rsocg[atl)qé%el d%? (CAS number 9005- 67-8) or polysorbate 80 (CAS
r

number 9005-65-6). The oncentration of the solubilizing agent in the solution is typically between 0.1 and

20% (w/v), advantageoushy HebiEdE 88815 and 5% (wiv). 5

- a gelling agent of the carbomer type;
- a carbomer polymerization-inhibiting agent;

25 - a co-gelling/co-solubilizing agent.

As mentioned above, such a solution advantageously contains no antimicrobial
preservatives, advantageously of the quaternary ammonium type, and even more

advantageously benzalkonium chloride (BAK).

30
In the rest of the description, “antimicrobial preservative” designates a preservative with
antimicrobial properties, i.e. a compound capable of protecting the ophthalmic solution
from possible microbial contamination. Such a preservative as meant in the invention is to
be distinguished from preservatives acting on the solution’s chemical preservation, for
35 example antioxidants such as EDTA.

The solution claimed contains at least one prostaglandin as its active ingredient. In

practice, there is at least one prostaglandin in the solution and these are chosen from the



and 14 mPa.s (cP), when measured with a Brookfield RVDV lll rotational viscometer at 25C. This solution
can indeed be distinguished from an aqueous gel, typically characterized by a viscosity between 400 and
800 mPa.s (cP) and which constitutes a long-acting fprm to obtain sustained release of the active
ingredient. 5 This invention is based on the development of a suitable gelling system, based on the
combination of twergelling RIS etaIn1a, M NisehUS tHabMe g gelhdiy Bystsoprapiirstgealling agent, a
carbomer in this casenRUAIK AR, lrpAMEZin0 aRcfaKiNY i RIRWLItase Ralmerization,
expansion or m?‘"i‘ﬁ”ﬁg%c jngelform fs %gm'g’r'ﬁ? eb%?ﬁgréa?{lf?Abéﬁlalélrn r"f}g)?”tfo%a"?af‘}%em Inhibits
the polymerization of eycar'orrPe-ra Can bé&*a Sotirce of's um ions advan ageous Sodium EDTA,
sodium acetate off so8itih ¥RidsidRIMeiRNRsDyEfuRreY PInstaeierRiB| aitsthaesiridre RIMHARERSAt such as
glycerol (see FR 2684805} Fuirthenpnsotelthietearpometligl presient folthdisolutid f-kttetahzd
cr?ncer?gationS, AGyUIBROMS!Y, DERNBERAAE).13 3a1d @%%&Wb&e@%@ﬁﬁly,ﬂﬂﬁtﬁglaﬁﬁﬁﬁ qozr;t}centlrationI of
the inhibiting ageny i i : - 1 In lum.ions, for example
0.02 to 0.1% for 5153?6%52E%?gﬁggéo%%%/?o%gf%%%#g) bg@gﬁ(é/ﬁc{ é?;l/lglg’, %c&)}?%g??]gﬁe%%éerol; a second
agent, called a co-gelling/co-solubilizing agent, is used to ensure the 20 desired level of viscosity and to
potentiate the soldisitivigiitntouatheiceivsarignedieitc prostatiandint Mekagayhicallyha gowieressuch as
polyethylene glycoeb(Re).00Y iy @esiatives such as polyvinyl alcohol (PVA) or polyvinylpyrrolidone
(PVP). Advantageously, its concentration is between 0.5 and 2.5% (w/v). 25In the frame of the present

invention, a carbog1er is deﬂﬂedtﬁccorls(}lﬁn altl%itZse) %é{lr?})?c%n armacopoeia Afﬂﬁ cross-lénkf%d polymer of

. . nventi € pro n €. combin 1ith' a sec ve 1ngredien "
acryllc acid of very ni ?‘I reoi%atI\Yé moPec mass,”comprising a Farge pro or€f|0n Oof car Xy}IC groups and

by its CAS numb voth theRehs s Eaviit NG PAHCE BT SPIBRAI SRR Wt KT B gsEgaythe
invention: 910 / 9341/ S34p1¢,IMEs¢ 94y BT Llahct TRk cagvbrsagiouslyePrdi BOlhditieetiraroé of the

presentiinvention ;REGammastagsl isidafined BesRIsinghasthRIFsOREAMRIAACARPSI@mpR, "a mixture

of polymers with tﬂ%&?}:}%%' iy %}B %@%ﬁfﬁl&ﬁ%@%ﬁ@'&'éﬁ’f&%@% ‘ﬁﬁ?‘%ﬁ‘é%t% AVRIAYS ymber of

oxyethylene groups”. The type of macrogo y a number that In the average relative

molecular 35mas§.s’I\ﬁ?ﬁ@%ﬁ\?&%tBﬁ%B&?{eﬁg&aﬁo&%FﬁgO&%Wﬂ?ﬁ‘ﬂ&? 95B5 B840y, 84 . 6 such as
polyols (sorbitol, fortekkasiise)nthidg. Mayxaselde antioxidants or buffer systems (for example, sodium
hydroxide as a nextilatiziiy-agent) Latanoprosoddiogyso T pneferoexdembodiment, the claimed composition is

made obghe Singredigpts Ij%ggfgaﬂhgi@g%gg{@\mg@quryﬁgggygl% in the mentioned amounts:

E(F){er)iI;[)OﬁJCTS FUNlSiu'I(')I]C%aNV® -%II:'COITEI%IuI\//(l)'f‘)‘rlbsﬁQW%I’FAl‘g%/glgPOrgj’% .Carbomer 974 P gelling agent 0.10

In practice, the antiglaucoma agent accounts for between 0.1 and 0.5% (w/v) of the
solution.
25
As indicated above, such a solution requires the presence of a so-called solubilizing
agent capable of solubilizing the prostaglandin(s). This solubilizing agent, preferably
non-ionic, advantageously has surface-active properties. Ideally, this would be
macrogolglycerol hydroxystearate (hydrogenated ethoxylated castor oil or PEG—40
30 Hydrogenated Castor Oil; CAS number 61788-85-0). Another potential candidate is
polyoxyl 15 hydroxystearate or macrogol 15 hydroxystearate (CAS number 70142-34-
6), or polysorbate 20 (CAS number 9005-64-5), or polysorbate 60 (CAS number 9005-
67-8) or polysorbate 80 (CAS number 9005-65-6). The concentration of the solubilizing
agent in the solution is typically between 0.1 and 20% (w/v), advantageously between
35 0.5 and 5% (w/v).

Another important characteristic of the ophthalmic solution is its viscosity. This is

advantageously between 8 and 20 mPa.s (cP), even more advantageously between 10



isotonic agent 3.50 PEG 4000 co-gelling / co- solubilizing agent 1 EDTA Na+ ion source 0.05 sodium
hydroxide Neutralizing agent gs pH = 7.0 Prostagland ne F2a Active ingredient 0.005 Macrogol glycerol
hydroxystearate 40 solubilizing agent 5.0 water vehige gsp 100 ml The formulation of the invention
can be presented in single-use (single-dose unit) bottles or in multi-dose bottles, for example Abak(r) or
Comod(r) or the eqidivaleirt; syah) boite stlalievinit thBreykefidio RS/ 0\ E applikehOveycsarasieadays without

preservatives. The ssgbjgghof i W%ﬂoﬂl&éﬁuﬁea(ﬁm Hﬁ@d(%ﬁleaq%gu%\h@ Qemyiiidage bottle
containing the oph}lhalmlc S%|Lﬂ) on desch[ qéj above ntamlr{%no addltlves 15

f li
Indeed, the solution’s rdz’[y, QOMBIRET With th 866%0 uc sécpob ?1 packagedcl(r)lng PE container,

makes its producﬂ%‘i*g@&ﬁﬁ]sgaﬁ?ﬁ%twﬂht‘BFSli@@PﬁﬁidﬂWe of the ﬁﬁ#ﬂ?éﬁ%f@?@%e solution according to the
inventiorpis stable for at least 18 months, or 20even at least 24 months, at ambient temperature (25C -

30C). Of course, thgJdnyeniRn HINLANGEIRS dbeupmolitbe ophthaimiasiuier aswisscihagabove in the
production of a megligire ?t‘i%&%‘%%(%ﬁ;&ﬁﬁ?‘%géﬂt?%%&? &%m%&s%%ﬁ%lc\!rf!&sdgf’@é?'E\}stt%edUce

intraocular pressure and/or provi rotection to the retina
a first gelling agent, a carbomer in this case, normally suitable for polymerizing and

forming a gel but whose polymerization, expansion or maintenance in gel form is
10 inhibited by a so-called breaking agent. Said agent inhibits the polymerization of the
carbomer and can be a source of sodium ions, advantageously sodium EDTA,
sodium acetate or sodium chloride. Alternatively, it can be a polyol with a low
molecular weight such as glycerol (see FR 2 604 906). Furthermore, the carbomer is
present in the solution at controlled concentrations, advantageously between 0.05
15 and 0.2% (w/v). Obviously, the relative concentration of the inhibiting agent is also
important: between 0.01 and 1% (w/v) in the case of sodium ions, for example 0.02
to 0.1% for sodium EDTA or 0.5 to 3% (w/v) in the case of polyols, for example
glycerol;
- a second agent, called a co-gelling/co-solubilizing agent, is used to ensure the
20 desired level of viscosity and to potentiate the solubilization of the active ingredient,
prostaglandin. This is typically a polymer such as polyethylene glycol (PEG) or
vinyl derivatives such as polyvinyl alcohol (PVA) or polyvinylpyrrolidone (PVP).

Advantageously, its concentration is between 0.5 and 2.5% (w/v).

25 In the frame of the present invention, a carbomer is defined according to the European
Parmacopoeia, i.e. “a cross-linked polymer of acrylic acid of very high relative
molecular mass, comprising a large proportion of carboxylic groups” and by its CAS
number 9003-01-4. There are several grades of carbomers which can be used in the
invention: 910 /934 / 934P / 940/ 941 / 971 and 974P, advantageously 974P.

30
In the frame of the present invention, PEG or macrogol is defined according to the
European Parmacopoeia, i.e. “a mixture of polymers with the general formula H-
(OCH,-CH,)n-OH where n represents the average number of oxyethylene groups”. The
type of macrogol is defined by a number that indicates the average relative molecular
35 mass. More advantageously, PEG 4000 having CAS number 25322-68-3 is used.

Of course, the composition of the invention may contain the usual additives excluding

antimicrobial preservatives. These may include, for example, non-ionic ionizing agents



25tissue. 7 Thus, in this context, it has been demonstrated that this delivery system is less aggressive to
eye tissue than the solubilization systems in the prior art, insofar as the reduction in intraocular pressure
is more regular and linear after administration of the golution. 5In practice, the eye drops are administered
at a dose of one drop a day in each eye. The invention also concerns a therapeutic treatment method for
glaucoma in humainch ek poindalsseetisistiogaxninsidli Mhdnenpyerious!ymipsatipecdooplithakneselution at a
dose of one drop gday.ipAach &4&: ARRIPLeSeRlaRR/IGatgR.fpVeals that contrary to the technical
solutions disclosed in the prior art, administering a composition according to the present invention leads
to a regular and progressive decrease of the intra-ocular pressure (TOP), without an intermediary initial
TOP increase. ThHARKEHE pieseritebHisb SSAdIREF OPedeldiisde ranresEigiics Witde 18 aliend-effect at
least equal possibheteditars Withlouttireirdgddalng tolatheeysthis gitestonicdPrgould: be due to the
presence of the delivery system able to counteract or at least to attenuate the agressivity of the

solubilizing agent
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circles) on intraogqabipriessure (TOP) issaisc 2kigure 2 reports clinical data cdaerning the tolerability of
EXAMPLE 1 compesitigooversus Xalataya(phiithkoctlasissibjagtivasymptoms score upon instillation; B/
ocular subjective syfrpioms not upon insiillafiag, &l overall conjuncfival hyperaggaia. 8 I/ Composition s
according the presentin egtio.ra. el EXE I'v'%PiI_E I Corpposition. PRODUCTS C'_I‘\j'i;%Sil'v'lAL FRORMULA
sodium hydroxide cutralizing agent = RPN AT o
(9/100 ml) Carbomlf)sr - gefiing agent 6:10 g Sorb ol 7 isotonic-agent 3:56- g PEG { co-gelling €@-solubilizing
agent 100 g rostaglandine o clive Igredaien .
Macrogol glycerol _
hydroxystearate 40 solubilizing agent 5.0
water vehicle gsp 100 ml
The formulation of the invention can be presented in single-use (single-dose unit) bottles
or in multi-dose bottles, for example Abak® or Comod® or the equivalent, such bottles
10 allowing the eye drops to be applied over several days without preservatives.
The subject of the invention is thus a single-use (single-dose unit) or multi-dose bottle
containing the ophthalmic solution described above, made of EP-quality LDPE containing
no additives.
15
Indeed, the solution’s fluidity, combined with the product’s stability when packaged in a
LDPE container, makes its production compatible with BFS technology.
Furthermore, the solution according to the invention is stable for at least 18 months, or
20 even at least 24 months, at ambient temperature (25°C — 30°C).

25

Of course, the invention also concerns the use of the ophthalmic solution as described

above in the production of a medicine to treat glaucoma in humans or animals, notably its

capacity to reduce intraocular pressure and/or provide neuroprotection to the retinal

tissue.



EDTA / Na+ ion source 0.05 g IN sodium hydroxide / Neutralizing agent QS pH = 7.0 Latanoprost / Active
ingredient 0.005 g Macrogol glycerol hydroxystearate 40 / solubilizing agent 5.00 g WEI-grade water /
Vehicle QS 100 ml Ib/EXAMPLE 2 Composition: PRODUCTS CENTESIMAL FORMULA (g/I00 ml)
Carbomer / gelling agent 0.10 g Sorbitol / isotonic agent 3.50 g PVP / co-gelling / co-solubilizing agent
2.00 g Sodium acetaike inMds domsolitdadndeg MinsaduuredydrakisadiNeytspizingsagenic@SMd = 7.0
Latanoprost / ACt'We’WEQ%@Qﬁ&QQé &lubilization systems in the prior art, insofar as the reduction in

intraocular pressure is more regular and linear after administration of the solution.
5 In practice, the eye drops are administered at a dose of one drop a day in each eye.

The invention also concerns a therapeutic treatment method for glaucoma in humans or
animals consisting in instilling the previously described ophthalmic solution at a dose of
one drop a day in each eye.
10
The present application reveals that contrary to the technical solutions disclosed in the
prior art, administering a composition according to the present invention leads to a regular
and progressive decrease of the intra-ocular pressure (IOP), without an intermediary
initial [OP increase. Thanks the present composition, the IOP decrease starts earlier, with
15 an end-effect at least equal possibly better. Without being bound to a theory, this effect on
IOP could be due to the presence of the delivery system able to counteract or at least to
attenuate the agressivity of the solubilizing agent. Moreover, a composition according to

the invention is safe and well-tolerated.

20 The invention and the resulting advantages will become more apparent with the following
embodiments supported by the appended figure.
Figure 1 illustrates the effects of 2 eye drop formulations containing 0.005% latanoprost
(EXAMPLE 1 composition indicated by full triangles and Xalatan® indicated by full
circles) on intraocular pressure (IOP) in rats.

25 Figure 2 reports clinical data concerning the tolerability of EXAMPLE 1 composition
versus Xalatan®™: A/ ocular subjective symptoms score upon instillation; B/ ocular

subjective symptoms not upon instillation; C/ overall conjunctival hyperaemia.



Macrogol glycerol hydroxystearate 40 / solubilizing agent 5.00 g WEI-grade water / Vehicle QS 100 ml 9
1c/ EXAMPLE 3 Composition: PRODUCTS CENTESIMA L FORMULA (g/I00 ml) Carbomer / gelling
agent 0.15 g Sorbitol / isotonic agent 2.25 g PVA / cqrgelling / co-solubilizing agent 0.50 g Sodium
chloride / Na+ ion source 0.25 g IN sodium hydroxide / Neutralizing agent QS PH = 7.0 Trayoprost /
Active ingredient 0.Q@¥#ngdviaorsgetdad miaxgstsaraievenlobilizing agent 0.50 g WFI- gradewater /
Vehicle QS 100 mi

la/ EXAMPLE 1 Composition:

CENTESIMAL
PRODUCTS FORMULA
(9/200 ml)
Carbomer / gelling agent 0.10¢
Sorbitol / isotonic agent 350¢g
PEG / co-gelling / co-solubilizing agent 1.00 g
EDTA / Na+ ion source 0.05¢
IN sodium hvdroxide / Neutralizing agent aspH=7.0
Latanoprost / Active ingredient 0.005 ¢
Macrogol glycerol hydroxystearate 40 / solubilizing agent 5.00g
WFI-grade water / Vehicle as 100 ml
5
1b/ EXAMPLE 2 Composition:
CENTESIMAL FORMULA
PRODUCTS
(9/200 ml)
Carbomer / gelling agent 0.10 g
Sorbitol / isotonic agent 3.50¢g
PVP / co-gelling / co-solubilizing agent 2.00 g
Sodium acetate / Na+ ion source 08¢
IN sodium hydroxide / Neutralizing agent aspH=17.0
Latanoprost / Active ingredient 0.005 ¢
Macrogol glycerol hydroxystearate 40 / solubilizing agent 5.00g
WFI-grade water / Vehicle gs 100 ml




2/ Char acterization of the EXAMPLE 1 formulation: 5 The solution obtained is opalescent, free of visible
particles, with pH between 6.6 and 7.2 (pH-neutral formulation) and osmolality between 270 and 340
mosmol/kg (isotonic formulation). The solution'g viscosity, measured with a Brookfield rotational
viscometer (Mobile no. 1000 / UL measurement chamber), is between 8.0 and 14.0 mPa.s at 25C.
Furthermore, the sol@ioMraE 3eompesitiurstrated to be stable for at least 24 months at ambient
temperature (25 or 30C). 3/ Effectiveness of the EXAMPLE 1 composition: Evaluation of effectiveness
in 15reducing intraocular pressure after administration to the eyes of normotensiye albino rats The
effects of the eye drops in the EXAMPLE 1 formulation on intraocular p easl] U%fr‘e evaluated in
normotensive rats, compared with clinicafR@Paifabfe eye drops, i.e. 20 XEfREMd)-Aeach product
containing latanoprost|at a concentration of 0.005%. Importantly, Xalatan@)eoniikins the antimicrobial
agent benzalkonium chloride (BAK), whgrgas the XAMPLE 1 formulgtion glpes notl Sixteen male albino
rats (Wistar) were invglved in this stug 'me;)(s ere dlsttrlbuted into 2 25 groups of 8 animals each,
dedicated to the EXAMIPLE T tormulatlor and to the reterence product Xalatan(r), respectively. All the
animals were treated inthe ||g||YéyéC%v%L? ILnbgll/‘lgi)l-"f%]#U]lllgTﬁ ai%;n*gl Udbll unbcoeve%y 2-min, for a total of 2 fig
of latanoprost. Intraoct 32 NS HIBASUFE > "Thaldbrebound tonometer”
system on both eyes 1 h ' gle@ Ney er gdidinistration. The results of this
study are shown in figure 1 In the mmosajt&h@ _§@d3efn)(alatan(r) 5 |adnoinigtered| produced a biphasic
change in TOP, i.e. an increase in the initial pressure (+11.4%), with a peak at 1 hour, followed by a
prolonged hypotensive respdrEesiiomy 49 8 Yotae/ sflebitiangaespi, with an o9 redliction peak at t=4
hours (-18.4%). The same dose (2 f'\%f)f | ano 9§te£n 1the EXAMPLE|1 forrlraglapon reduced the TOP
constantly and progresmvmymmhg‘%%, 9% Teduction at 4 hours after topical administration. This
10effect lasted for 4 to 8 hours, Wlth a maX|mum TOP reduction peak (-20%) at t=6 hours. In conclusion, it
should be pointed26GihBiasteimies ; yhid@Nthat is present with Xalatan(r) but does
not existawith the EXAMPLE 1 formulatlon in normotensive rats; 15- the EXAMPLE 1 formulation brought

abOC;Jt 2 redu;t'?nt ﬂ%T Q%ﬁﬁhﬁ‘td&a{ﬁ'@é'}’se am@g tgdbat Qié%tﬁEE fﬂtm&t@ taﬁkpumq&eimmlabiﬁdreftere;}cet
product, i.e. Xala e nce o [ utio, €s no romise its effec
on the reduction o?r%‘ f EFCU ar %01 e anc(% tn]t%ahﬁg&msiﬁféc%nfr%gg%n% Lﬁm(?tof)erance to the
EXAMPLE 1 prodﬁ%ﬁ%‘f‘ﬁﬁ%}ed with Xalatan(r) was tested at 28 days with two instillations a day (50 pl) in
pigmented rabbitslTehelstuysgavestie, ioHawind) vebudtBradkileldentas ofgeneralcotdidnbes afl.the animals
presentegl normalgdevelopmsittindemsmafcbpdyveaight sgoad heslthrandiparticular symptoms. Water
and food Consum@ﬂﬂﬂe\fm&%?\!ﬁg s%%m%l has been demonstrated to be stable for at least 24 months at

ambient temperature (25 or 30°C).

3/ Effectiveness of the EXAMPLE 1 composition: Evaluation of effectiveness in
15 reducing intraocular pressure after administration to the eyes of normotensive
albino rats

The effects of the eye drops in the EXAMPLE 1 formulation on intraocular pressure were
evaluated in normotensive rats, compared with clinically available eye drops, i.e.

20 Xalatan®, each product containing latanoprost at a concentration of 0.005%. Importantly,
Xalatan® contains the antimicrobial agent benzalkonium chloride (BAK), whereas the
EXAMPLE 1 formulation does not.

Sixteen male albino rats (Wistar) were involved in this study. They were distributed into 2
25 groups of 8 animals each, dedicated to the EXAMPLE 1 formulation and to the reference
product, Xalatan®, respectively. All the animals were treated in the right eye with 4

instillations of 10 pl each, once every 2 min, for a total of 2 pug of latanoprost. Intraocular



In terms of ocular tolerance, administration of the EXAMPLE 1 product did not cause any ocular effects
except a slight, transitory redness in 1 animal out of 10. 30 Xalatan(r) did not cause any ocular effects
except for a slight, transitory redness in 2 animals oypof 10. Whatever the treatment, cornea coloring was
observed in some animals: 1. EXAMPLE 1: slight to moderate for 6 animals out of 10; 2. Xalatan(r): slight
for 4 animals out gfekQirdFBOBontiohgesurdslight thénodekaie iebduadiralmenrt 0fknl his betlar effect is
commonly observgd dpfing telgsance (gsts MNONgJ8nRAledHailviapigaldministration to the eyes for
28 consecutive days. No other ocular effects were observed during this study. 11 The administration of
EXAMPLE 1 or Xalatan(r) did not have any macroscopic effects on the organs. The histological analysis
of both eyes (treafdd & tirtfchiedidiFiothavdanafigrsghsdihratiEiggantisdots: thetla@tinent. 5- As
was the 6ase for Xdiaitastrgdipeodurninistiatianicofanga MPI(EP 1idichnot ¢rease amybmicroscppisweular
effects. In conclusion, #fter#we Lsikx instilationsivied H afftivia Epbibaliraopastse S8a%)dor 28 days

in the right eye Qfé’i%‘iﬂ?%? %5’1%&%%,"&%3ﬂ%ﬁ%‘gﬂ?&ﬁi%ﬁg‘é&% FOWREG QPSR e z%ﬂ@ﬂ%&é‘%@@ control
group treated with Xa atani[j 0.005% eye drops. The acular eﬁ?ects observed are considered to be
non-specific and &5d&AtI @H%pf(cjslte’ﬁe%{f’eg)@é hE il AAERLaREy sEUEsh bR e @aya BofkE quently,

under these expenrmgrtaivebhditiopgnghe Himinbwhaeoator XanRifer Taygs! teflaririsdatieny Wel on the
macroscopic and effierossepitblevels, lasnasithe wasenton Katatalgtiod pdak Cloahtestshonrshe EXAMPLE
1 composition: 5-1/EFFICACY 20Introduction A 3-month exploratory, randomized, double blind,
multicenter, cross-over, phase.ll pilat clinical study including 30 patients was designed to compare the
pharmacokinetic:{ne(fﬂlégglf{l%%dt§a e 9% Pﬁlenﬁiﬁlﬁg/lgﬁ% 1'o%hthz;)|mqlo ical prgpa?ation (Iatanc?prost
0.005%) compared V\}Hﬁr%lhb?ﬁé?aﬂpimwﬁﬁ%@dél%?éb%ﬁibﬁsﬁgowé&%%wﬁ@ Biheasd proS$Eit 0.005%
(Xalatan(r)) in patientsitedendX did§hosktbwitiiaopem angi®glaucoris or ocular hypertension. The
objectivesof this studyhyasxtapemparedhtuaiRropashsi pslatdosedunibrphtheimigapreparatimy(without

preservative) and Xa@ﬁﬂ%ﬁ{}&%&t%ﬁi&@&é@%ﬁ@ﬁ@ ifﬂﬁ‘@aﬁg'g’%‘i’ﬁbﬂr%?é%‘ﬁ%g)p 6622 Wagks reatment with

one medication and 6 weeks with_the other 30medicatioh in newly diagnosed glaucomatqus patients and

in newly diagnosed p@ﬁ&?@%ﬁﬁ%@ﬁgﬂﬂy}tﬂ%ﬁmE 1 solution ‘does not compromise its effect on

the reduction of IOP.

20 4/ Ocular tolerance to the EXAMPLE 1 composition:

Ocular tolerance to the EXAMPLE 1 product compared with Xalatan™ was tested at 28
days with two instillations a day (50 pl) in pigmented rabbits.
The study gave the following results:

25 - Interms of general tolerance, all the animals presented normal development in terms
of body weight, good health and no particular symptoms. Water and food
consumption were also normal.

- In terms of ocular tolerance, administration of the EXAMPLE 1 product did not
cause any ocular effects except a slight, transitory redness in 1 animal out of 10.

30 Xalatan® did not cause any ocular effects except for a slight, transitory redness in 2
animals out of 10. Whatever the treatment, cornea coloring was observed in some
animals:

1. « EXAMPLE 1: slight to moderate for 6 animals out of 10;
2.+ Xalatan™: slight for 4 animals out of 10;

35 3. »  Control group: slight to moderate for 7 animals out of 10.

This ocular effect is commonly observed during tolerance tests involving repeated
daily topical administration to the eyes for 28 consecutive days.

No other ocular effects were observed during this study.



This study was conducted according to accepted standards of Good Clinical Practice (GCP), the specific
guidelines if any, and in agreement with the Declaration of Helsinki (2004) and local regulations. 12
Protocol At the first visit (Visit 1), the patients were chpsen at random to receive one of the 2 following
treatments: Latanoprost 0.005% formulation with a preservative (Multi-dose [MD], Xalatan(r)) 5once a
day at 8 PM for 6 wedlks imbotiseyasi damoapreist 01085%a fasrfulationowithaubpyesetvaiiver
(Single-dose unit [SDi, EXAMB LAk once a day at 8 PM for 6 weeks in both eyes. After these 6 weeks,
the subjects were exchanged.and took the other study medicine (with no washqut period), in other words,
haso v reveived (B AR A LR Frecamab B i A st
preservatives during tHESECeHBoMRE ol el idkeEsdeThe second period also lasted 6 weeks. All
patients fvere attendets 3vaisits atshéir¥estigatior eentirestating chEXAMYLIhé ifidlusidawdsityDay 0), the
follow-up visit (Day 42yaostthe oakyisit-tRay 84). TOP was evaluated in each eye at Day 0, Day 42 and
Day 84, at 8 AM ( 30 min), 12 PM ( 15 30 min), 4 PM ( 30 min) and 8 PM ( 30 min). Global efficacy was
also assessed by the investigator. Safety and tolerance were also evaluated both %tgle patients and the
RS

investigators. Restit&P6' T alIRs QY8 salemudione AlioRity okt AVE e ed after
treatment with Xafban’p) lor BX Amp LEthevighh cvo P ati Bagutih sahbiss, s skehbiogelatmépets Xalatan(r)
EXAMPICE Xalatawéi} observed, similar to the control group treated with Xalatan® 0.005% eye drops.

The ocular effects observed are considered to be non-specific and essentially due to
repeated daily instillations over 28 consecutive days. Consequently, under these
experimental conditions, the administration of EXAMPLE 1 was tolerated very well on
the macroscopic and microscopic levels, as was the case for Xalatan®.

15
5/ Clinical tests on the EXAMPLE 1 composition:

5-1/ EFFICACY

20 Introduction
A 3-month exploratory, randomized, double blind, multicenter, cross-over, phase II pilot
clinical study including 30 patients was designed to compare the pharmacokinetics,
efficacy and safety of the EXAMPLE 1 ophthalmological preparation (latanoprost
0.005%) compared with another ophthalmological preparation also containing
25 latanoprost at 0.005% (Xalatan™) in patients recently diagnosed with open-angle
glaucoma or ocular hypertension.
The objective of this study was to compare the latanoprost single dose unit ophthalmic
preparation (without preservative) and Xalatan® eye drops (benzalkonium chloride-
preserved) after a 6 weeks treatment with one medication and 6 weeks with the other
30 medication in newly diagnosed glaucomatous patients and in newly diagnosed patients
with ocular hypertension.
This study was conducted according to accepted standards of Good Clinical Practice
(GCP), the specific guidelines if any, and in agreement with the Declaration of Helsinki
(2004) and local regulations.
35



1 EXAMPLE 1 8 AM 22.63 16.20 16.91 -0.71 12 PM 23.56 16.43 16.85 -0.42 4 PM 22.55 16.47 16.28
0.19 8 PM 21.62 16.71 16.43 0.27 Diurnal  average

12

Protocol

At the first visit (Visit 1), the patients were chosen at random to receive one of the 2

following treatments:

e Latanoprost 0.005% formulation with a preservative (Multi-dose [MD], Xalatan®™)

5 once a day at 8 PM for 6 weeks in both eyes;

e Latanoprost 0.005% formulation without preservatives (Single-dose unit [SDU],

EXAMPLE 1) once a day at 8 PM for 6 weeks in both eyes.

After these 6 weeks, the subjects were exchanged and took the other study medicine

(with no washout period), in other words, those who received the first formulation with
10 the preservative received the formation without preservatives during the second period

and vice-versa. The second period also lasted 6 weeks.

All patients were attended 3 visits at the investigation centre during the study: the

inclusion visit (Day 0), the follow-up visit (Day 42) and the final visit (Day 84). IOP

was evaluated in each eye at Day 0, Day 42 and Day 84, at 8§ AM (= 30 min), 12 PM (+
15 30 min), 4 PM (= 30 min) and 8 PM (+ 30 min). Global efficacy was also assessed by

the investigator. Safety and tolerance were also evaluated both by the patients and the

investigators.

Results
20 The results are presented in the following table:

Average IOP obtained after treatment with Xalatan® or EXAMPLE 1

After 6 weeks of treatment
Mean IOP at Baseline ® EXAMPLE Xalatan®-
Xalatan
1 EXAMPLE 1

8 AM 22.63 16.20 16.91 -0.71
12 PM 23.56 16.43 16.85 -0.42
4 PM 22.55 16.47 16.28 0.19
8 PM 21.62 16.71 16.43 0.27
Diurnal

22.59 16.45 16.65 -0.20
average

25 The differences between mean IOP between the two products were not statistically

significant whatever the timepoint. The mean diurnal IOP was reduced of 6.14 mmHg
(27.2%) after 6 weeks of Xalatan therapy and of 5.94 mmHg (26.3%) after 6 weeks of
EXAMPLE 1 therapy.



22.59 16.45 16.65 -0.20 25The differences between mean TOP between the two products were not
statistically significant whatever the timepoint. The mean diurnal TOP was reduced of 6.14 mmHg
(27.2%) after 6 weeks of Xalatan therapy and of 5.94ymmHg (26.3%) after 6 weeks of EXAMPLE 1
therapy. 13 Efficacy in reducing TOP was therefore comparable with both treatments, with a "normal”
TOP being obtainediaiter botirdreaignedPs.was Qendicleriaghipedsleasitte mentsaitiha@hysiblagic peak of
TOP at 8 AM, Xalaignfor-hasba Leustingheiiestan & @Bathahwas slightly better by approximately 0.7
mmHg. However, 5this difference is not statistically. signjficant (vO. Fust re, this tendency
decrenses throug It RE g e RS UG Col TS T EReitici Lok LAl ST i duate the

effect throughout tR&'eiag st XARBREVEsteligiinhsHeame aRR SPari¥din tHa dieatfoR study on the
TOP redéfiction in thoyidhGteasives naissti@dorbespanttynte=EXMPLE 1 formulation is effective on TOP
starting at 8 AM apghiiRmains Jual @%@‘f@?th&ﬁﬁs@ﬂ%&%ﬂaﬁgﬁ%cﬁyeﬁlﬁﬁ%umék@@&ﬁlﬂﬁg qg@tgin”any
preservatives. clusion, diur te t re, not stafistically
different, with an eiﬁé%g&nl %hgl‘rwa%gtgﬂr}zgd l&/ﬁi ?E)é%?lse%%gn;?rlr%a}gfl@égﬁ %ﬁgﬁﬁiﬁgﬁé I‘OOE Eﬁ\logut the day

icacy, ¢
with the EXAMPLE’&%‘%R atioEHA Mg HE BreSRIRAx Vel 819/ SAREIPY HtButidH 2¥he aim of
this study (clinicalredgetiphiaswimpigasviorassess the safety of EXAMPLE 1 (Latanoprost 0.005% single
dose nan-preservedmyqueiopshedisusvialatandioaitmnoprdsstf00a%presensethe e grapshid/lowing once

daily treatment fof 3 mANtS 1A OCHIRAL WY RBIIEERNE HeUBYCRMAR PRUENS 2R eERERk IRt national,

multicentre, randon%isseergdtlgvsestigator-maske , 2 parallel groups study versus reference product in 360
evaluable patienténireated for 3 months. Once screening visit (D-42), one inclusion visit (DO) and 3

post-baseline visitd €9181512, BEAANER DRI "ok totalhst 4433 R6BISVFerB¥ 1BERIG2IH04 patients
were included andiffdomisdd amd#B2ciookhtinestindy theatmentalRH3 imothe EXARIPhéEntagraup and 189

in the Xgdatan grogpedghalli3R2daatianisreampleted therstmd)s:dQ@ dadnans XA MERLE tigkgoup and 186 in the
Xalatan group. The Safety Set was composed of 213 patients in the EXAMPLE 1 group and 189 35

patients in the Xalatan group. The modified Intent-to-treat (mITT) Set was composed of 353 patients: 189
in the EXAMPLE 1 group5aI /dsfézéFiFYthe Xalatan group. The Per protocol (PP) Set was composed of 177
patients in the EXAMPLE 1 group and 153 in the Xalatan group. 14

Introduction

20 The aim of this study (clinical test / phase III) was to assess the safety of EXAMPLE 1
(Latanoprost 0.005% single dose non-preserved eye drops) versus Xalatan (Latanoprost
0.005% preserved eye drops) following once daily treatment for 3 months in ocular

hypertensive or glaucomatous patients.

25 Protocol
International, multicentre, randomised, investigator-masked, 2 parallel groups study
versus reference product in 360 evaluable patients treated for 3 months. Once screening
visit (D-42), one inclusion visit (D0) and 3 post-baseline visits (D15,D42, D84) were
planned.

30 A total of 463 patients were selected, 404 patients were included and randomised and
402 took the study treatment: 213 in the EXAMPLE 1 group and 189 in the Xalatan
group. In all 392 patients completed the study: 206 in the EXAMPLE 1 group and 186
in the Xalatan group.
The Safety Set was composed of 213 patients in the EXAMPLE 1 group and 189

35 patients in the Xalatan group. The modified Intent-to-treat (mITT) Set was composed of
353 patients: 189 in the EXAMPLE 1 group and 164 in the Xalatan group. The Per
protocol (PP) Set was composed of 177 patients in the EXAMPLE 1 group and 153 in
the Xalatan group.



In the Safety Set, there was no relevant difference between treatment groups for demographics and other
baseline characteristics, except slightly higher rate of female patients in the EXAMPLE 1 group (53.5%)
than in the Xalatan group (45.5%). Age ranged betwgen 24 and 93 years with a mean SD of 64.7 11.5
years. 5In the Safety Set, corneal thickness at D-42 ranged between 500 and 610 um with a mean SD
value of 542 22 um thetteafedANP Likeik grasmandefod JiftzretreinthecXalatam@mugolfie farean

geatrgent du_ratit_cl’l'ﬁli(_ﬁﬂg"i‘é(ﬁ{%gglr%i?’W%%@%ﬁl@tigﬂu?{c{@rgﬁm,i%@éﬁﬂ%ﬂ%ﬂﬁ?q{?ghél;éﬁ%r%?%rﬁQfg‘pganfe
ased upon instillation was i reatment group. sulfs Ocular a vents Ocular
ndverse ovents (ALSHICTE fe ErAMEEE: @) e R B AERE ot &5 11 69%) in
the Xalatan groupi2Tefs Rro¥esretfait Strsars AttiegaranesSP1e 6f tteathentyPoups was drug intolerance
which was reportdd ihel$01886 Ppatventeni thelaxAMPDHE2 gnged varsis 4(2.4% )opatientsiththe Xalatan

group. There waspng seyveraReWasdiscomiaitirape s tne EXAVPIE df gugupandmpstother ocular
AEs were of mild %m%jg{%% intensity. Ocular AEs with a relationship with the study drug were reported
qup.

in 8 (3.8%) patients In 2 EXAMPLE 1 group (including 1 patient with 1 moderate photophobia, and 1

patient with 1 mild BpIREHISEATSHSILEE, (RBy AW RRET e R ndmstip Bh U HE R RSRESE8 WY versus 10
(5.3%) patients inkrratameamghoogs tsedsipelyidridaieswerRdtivmndaehtieatmsatiapyRE in 2 patients
from tha EXAMPLE 1 group (1 moderate drug intolerance on D7 and 1 moderate eye pruritus on D28)
and in 1 25 patieptdpihe Xalatan group (1 moderate allergic conjunctivitis on D9). All ocular AEs causing

drug withdrawal were r?lg&\cleedr s;[ge%en tstudy drug according to the investigator. All patients recovered when
drug was withdrawn. Ho §Efi6GS OCular AE was reported in this study. 30Systemic adverse events

Systemic AEs wel&PGEerin 2813 A56) patieBafcthé EX AVPREPatigsuR ves s S¥REE.9%) in the
Xalatan group. Naneupfidreusy’Sté¢hhic’Abs e rSatelatenioaptithstudyt daggdnt threlExXMPEdEdlkegroup while 6
AEs rencsrt(edhin 4&2%%&1@1@;@’6{%W%X@'%ﬂﬂeﬁf@é%@[ﬁv%ﬂ%ﬁﬁf&ﬂi@y Uo.es%ygmgatmﬁ% related toI
treatment (2 hea j atient lzzjness igrai itati 1 muscular
weakness). All Wﬁ%ﬁ%\ﬁrﬁﬁg |§t§?\§sl}%?€g0%n§ r%’fla 0'} %’f@&%ﬁ?ﬁt ltgﬁeg@x%&%?_%ﬁlp@g#ﬁ%% gcl)qr?e mild

migraine in the XaRAER Yroap IS St Yl Willidr A TSk parRmaN-Es QRE A Yenblis AES
(SAEs): 5 patientavigiaieé rEldrvimpderntg inigps{ty tibia fracture, 1 major 15 depression, 1 syncope, 1 chest
pain, and Ifibula fractiline/disowitpaticiationdng Xaladensgidudn(g venatgolie) NG .k patietatianship with
treatmesy accordipg MMFNE%@%@R@§H@?§M&W¥M%&%@Eﬂﬂ%ﬁ@bﬁ}’%&'!l’ Shgeqeular .
subjective symptom&lslcpnri > upon @gg atlorg I_{’Brugltlflgl, b fé]i'”[ﬁésm lngistlcl%ﬁyneo, %eagsré/nee%? sensation,
foreign body sensve‘{flon) were glgnl |.can?ﬁ/n1essaﬁe?quen In the Er§:<l hlllf)f group than in'the Xalatan
group on D42 (p=teEo1) dhuiertpetisdn iheSekaibiEoBlow). This was primarily due to 10
burning/stinging: F129%stwdy drh@Kaew DitiBappr-uedd yn68%v4E156.2 Yetomt®ARnighe IOOSVBRE 7.3% vs.
19.9% on D84 (p-gedpl) anrddadraniiusblerfifcySnDI%nen Rddeandsd dfumtsoRBrendadh.Total

subjectiyg ocular SYMPIQMSCERHPABIPTHANEN.AL SRV R NP SR DISh IFXAMPAR 1 Xalatan

causing drug withdrawal were related to the study drug according to the investigator. All
patients recovered when drug was withdrawn. No serious ocular AE was reported in this

study.

30 Systemic adverse events
Systemic AEs were reported in 28 (13.1%) patients in the EXAMPLE 1 group versus 32
(16.9%) in the Xalatan group. None of the systemic AEs were related to the study drug
in the EXAMPLE 1 group while 6 AEs reported in 4 (2.1%) patients in the Xalatan
group were considered by the investigator as related to treatment (2 headaches in the

35 same patient, 1 dizziness, 1 migraine, and 1 palpitation and 1 muscular weakness). All
were of mild intensity. One major depression in the EXAMPLE 1 group and one mild
migraine in the Xalatan group led to study drug withdrawal. Six patients had a systemic
serious AEs (SAEs): 5 patients in the EXAMPLE 1 group (1 tibia fracture, 1 major



P value* D15 n 209 186 Mean SD 0.25 + 0.81 0.40 + 0.89 0.085 95%CI [0.14 ; 0.36] [0.27 ; 0.53] D42
n 208 186 Mean SD 0.15 + 0.51 0.41 1.03 0.001 95%CI [0.08 ; 0.22]

15

depression, 1 syncope, 1 chest pain, and lfibula fracture and 1 patient in the Xalatan
group (1 renal colic). None had a relationship with treatment according to the

investigator.

5 Subjective symptoms upon instillation

Overall, the ocular subjective symptoms score upon instillation (pruritus,
burning/stinging, sticky eye, eye dryness sensation, foreign body sensation) were
significantly less frequent in the EXAMPLE 1 group than in the Xalatan group on D42
(p=0.001) and D84 (p=0.001) (see table below). This was primarily due to

10 burning/stinging: 5.2% vs. 14.0% on D15 (p=0.004), 6.8% vs. 15.1% on D42 (p=0.006),
and 7.3% vs. 19.9% on D84 (p<0.001) and to pruritus (1.5% vs. 5.4% on D42 and 2.4%
vs. 6.0% on D84).

Total subjective ocular symptom scores upon instillation at each visit (Safety Set)

Visit EXAMPLE 1 Xalatan P value*
D15 n 209 186
Mean £ SD 0.25+0.81 0.40 £0.89 0.085
95%CI [0.14; 0.36] [0.27 ;0.53]
D42 n 208 186
Mean £ SD 0.15+0.51 0.41 £1.03 0.001
95%ClI [0.08 ; 0.22] [0.26 ; 0.56]
D84 n 206 186
Mean + SD 0.18+0.66 0.46+1.05 0.001
95%CI [0.09 ; 0.27] [0.31;0.61]

* ANOVA adjusted for country
15 The corresponding results are shown on figure 2A.

Subjective symptoms not upon instillation

Overall, there was a trend for less ocular subjective symptoms not upon instillation in

the worse eye in the EXAMPLE 1 group compared to the Xalatan group on D42 (0.47 +
20 1.19 vs. 0.65 £ 1.54, p=0.057), and on D84 (0.47 £ 1.37 vs. 0.69 £+ 1.73, p=0.053).

Similar results were shown for the contralateral eyes.

Both in the worse and contralateral eyes, irritation/burning/stinging not upon instillation

were less frequent in the EXAMPLE 1 group than in the Xalatan group on D42 (7.2%

vs. 13.4%) and on D84 (6.8% vs. 12.9%) in the worse eye. The corresponding results

25 are shown on figure 2B.



[0.26 ; 0.56] D84 n 206 186 Mean SD 0.18 + 0.66 0.46+ 1.05 0.001 95%CI [0.09 ; 0.27] [0.31; 0.61] *
ANOVA adjusted for country 15The corresponding results are shown on figure 2A. Subjective symptoms
not upon instillation Overall, there was a trend for legg ocular subjective symptoms not upon instillation in
the worse eye in the EXAMPLE 1 group compared to the Xalatan group on D42 (0.47 201.19 vs. 0.65
1.54, p=0.057), andthsulBthd Qiférchcdd Wereth6CcchsidesGsAhd)ciynilghirkauiishaers shewnifor the

contralateral eyese,Baih Jf IE\WPBE ancheNLIRIAIRALEYER ﬁ?@?&@@é@%&'%’%@}@(ﬁ%ﬁ% BN instillation
were less frequent in. tlhe EXAMPLE 1 group than in the Xalatan group on D42 (7.2% vs. 13.4%) and on

D84 (6.8% vs. 12.155}55 1P worse eye. The corresponding results 25are shown on figure 2B.

5 Slit lamp examination
Overall conjunctival hyperaemia was less frequent in the EXAMPLE 1 group than in the
Xalatan group in the worse eye with a significantly lower incidence in the EXAMPLE 1
group than in the Xalatan group on D42 (20.2% vs. 30.6%, p=0.003) and on D84
(21.4% vs. 29.1%, p=0.019). The corresponding results are shown on figure 2C. For
10 other examination no difference between treatment was shown.

Global assessment by the investigator and by the patient

According to the investigator, the tolerance was very satisfactory or satisfactory for
more than 97% of patients in both treatment groups. However, the rate of very
satisfactory tolerance was higher in the EXAMPLE 1 group than in the Xalatan group
15 on D15 (65.1% vs. 59.7%), on D42 (74.0% vs. 65.1%) and on D84 (71.4% vs. 62.9%).
Considering all assessments significant differences were found between the two
treatment groups for D42 (p=0.013) and D84 (p=0.047). The D15 results failed to reach
statistical significance.
At D42 and D84, more than 99% of patients in the EXAMPLE 1 group and more than
20 96% of patients in the Xalatan group felt the treatment to be convenient.
Altogether, the safety results suggest a better local tolerability of EXAMPLE 1 over
Xalatan with less subjective symptoms upon instillation (in particular pruritus, and
burning/stinging), and less hyperaemia. The tolerance was rated more frequently “very
satisfactory” in patients treated with EXAMPLE 1.
25 In conclusion, this study demonstrates that the local tolerability for EXAMPLE 1
appeared to be better than for Xalatan, with at least the same efficacy on Intra ocular

Pressure.
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16 Although the differences were not consistently statistically significant, there is a trend in favour of
EXAMPLE 1 which confirms what is already observed for symptoms upon instillation. 5Slit lamp
examination Overall conjunctival hyperaemia was legs frequent in the EXAMPLE 1 group than in the
Xalatan group in the worse eye with a significantly lower incidence in the EXAMPLE 1 group than in the
Xalatan group on D42 (20.2% vs. 30.6%, p=0.003TlAiNd® D84 (21.4% vs. 29.1%, p=0.019). The
corresponding results are shown on figure 2C. For 10other examination no difference between treatment
was shown. GlobE}I_a ses%nﬂept by t]"n(ta inveﬁtigfatqr and by the patient According to the investigator, the
tolerance was very sa I|ls.(i?gc:]ioar§n OF Satisfac (5:ru. OFmore than 97% of patients in both treatment groups.
However, the rate of very2istasom e » was higher in the EXAMPLE 1 group than in the Xalatan
group 15 on D15 (65.1%awl891iz%y,aganD42 (74.0% vs. 65.1%) and on D84 (71.4% vs. 62.9%).

Considering all assessments|signifisanirdiferensas-\wexe found between the two treatment groups for D42

(p=0.013) and D84 (PZO.-%Z}bJIJH% t%ll? Iﬂgﬁ%{%ﬁq{ﬁ%mﬂregg& statistical significance. At D42 and
D84, more than 99% of patients In the’'EXAMPLE 1 grou nJ’more than 2096% of patients in the

Xalatan group felt the tréAtR0eR {8 SRR 28 fbgether, the safety results suggest a better local
tolerability of EXAMPLE 1 over Xalatan with less subjective symptoms upon instillation (in particular
pruritusj@nd burning/stinging)s antnlesshypanagniaradtheiioleiance vas ra@asRackifregosinglyt"very

satisfactory” in pasierigieRIEGWHLR EAMPhE L, #RUNCERGINE BB IBIR $HHchy demenstrates that the local

tolerability for EXAMPLE 1 appeared to be better than for Xalatan, with at least the same efficacy on Infra
ocular Pressure. 30 17 CLAIMS 1 - An ophthalmic solution including: at least one prostaglandin; 5- a
solubilizing agent? a gallHe e ARBREAd LAl EBNePypeehdackiisthét Bulyheaoatidiaimmingcagent; a
co-gelling/co-solubilizongageimg bent Sbkiteends0dlamh@d Hodlaim. 1, characterised in that it has a
Brookfiglgl viscosity at 25C that is between 8 and 20 mPa.s, advantageously between 10 and 14 mPa.s. 3

- Solution as claimed g, gl Jfocﬁa%m%ﬁaiha%‘iﬂéﬁgléﬁ&ﬁw the;conganiaton gt ihe fabamey gelling agent
is between 0.05 and 0.15% (w/v).

antimicrobial preservatives, advantageously of the quaternary ammonium type, and even

more advantageously benzalkonium chloride (BAK).

20 5 — Solution as claimed in any of claims 1 to 4, characterised in that the prostaglandin is
chosen from the group including 17-phenyl-13,14 dihydro trinor prostaglandin Fq
isopropyl ester (latanoprost), 20-ethyl prostaglandin F»,, (+)- fluprostenol isopropyl ester
(travoprost), 17-phenyl trinor prostaglandin F,, amide, 17-phenyl-13,14 dihydro trinor
prostaglandin F, ethyl amide (bimatoprost), tafluprost prostaglandin F», ethanolamide,

25 bimatoprost (free acid)-ds, bimatoprost-d4, latanoprost ethyl amide, 13,14 dihydro-15-
keto-20-ethyl prostaglandin = F,, (unoprostone), 13,14 dihydro-15-keto-20-ethyl
prostaglandin F,, isopropyl ester (unoprostone isopropyl ester), advantageously

latanoprost.

30 6 — Solution as claimed in any of claims 1 to 5, characterised in that the concentration of

prostaglandins in the solution is between 0.002 and 0.15% (w/v).

7 — Solution as claimed in any of claims 1 to 6, characterised in that the agent inhibiting
the polymerization of the carbomer is a source of sodium ions, advantageously sodium

35 EDTA, sodium acetate or sodium chloride.



15 4 - Solution as claimed in any of claims 1 to 3, characterised in that it contains no antimicrobial
preservatives, advantageously of the quaternary ammonium type, and even more advantageously
benzalkonium chloride (BAK). 205 - Solution as claimgd in any of claims 1 to 4, characterised in that the
prostaglandin is chosen from the group including 17-phenyl-13,14 dihydro trinor prostaglandin F2a
isopropyl ester (lagan®gicok), aE@}ﬁthydi prastagiandin F2a7(tniflidpiosienohisapsepiiteisiars(kavoprost),
17-phenyl trinor pjogiagian [tg, gyrg{g CyskdzRhenyl-13,14 dihydro trinor prostaglandin F2a ethyl amide
(bimatoprost), tafluprost prostaglandin F2a ethanolamide, 25 bimatoprost (free acid)-d4, bimatoprost-d4,
latanoprost ethyl amide, 13,14 dihydro-15- keto-20-ethyl prostaglandin F2a (unoprostone), 13,14
dihydro-15-keto-20-efiRinBstelrmshir anp 2hsbirsp} e Sehamrtastonddprsoyding ) co-
advantageously |atdnoprost 306t Sodupidyras albasvedironariicogclapmsclutong, phigedgtenseadyievthat the
concentration of pastaglRNAINS 1R1EBESPPILQ N LISPRSIWRAPYS:ORR AN V5% (W/v). 7 - Solution as
claimed in any of claims 1 to 6, characterised in that the agent inhibiting the polymerization of the
carbomer is a source of sodium ions, advanta eously sodium 35EDTA, sodium acetate or sodium
chloride. 18 8 - Sb?utlg?}lﬁéoﬁlﬁﬂéﬂ’ﬁﬁiéfﬁ%f SS9 7, %?%ngﬁgéﬁtm&ﬂﬁ%ﬂgtg’&u%?@}?g agent is
macrogolglycerol foydtdsapstefarateths aQamS@mmem@sa@Iaﬁrﬁéoprrﬁﬁ@of claims 1 to 8, characterised in that
the co-gelling / co- 5solubilizing agent is a polymer chosen from the group including polyethylene glycol
(PEG), polyvinyl ajgohgl,(RALOL: gquéanxlex[(/%mms(wmol(éhaae utiqny a5 elaimeddn.agy /f claims 1
to 9, characterlsed in thaglthe %olutl n is stab e Lh t18 mo E}t ?Ie ttemg&g ature (25 or 30C).
10 11 - Solution a$ claimed n ars1131/1 F claims™" 1 aracterised in t atC 16 Solgtion s 1compatlble with
single-use or multi-dose bottles made of LDPE contalnlng no additives. 12 - Solution as claimed in any of
claims 1 to 11, cha?actedise i tHaintdlisocpotailsian! 16dtiglatccomsedgetithosencinoamthe group
includingsbeta blog@spuearoRisrRRYSHR SRR HI AT RIPRA-BHISABERIFAABISIR anhldrasRolution as

claimed in any of ¢laims 1 Jxﬁdlﬁ pg&%%%g% %&gig@t it also contains an additive chosen from the group

including isotonic agents, antlo ants an er 20systems. 14 - Solution as claimed in any of claims 1
to 13 for its use in treating glaucoma and/or reducing intraocular pressure. 2515 - Solution as claimed in
claim 14 consistinkin topltanaaeminestaritity oheleirop lofoskidcbatetionseddayhe sadte egetimhamans or
animals. 16- Singleldisecocimidti-dase boitlgronpdadhdibg Escontainingtno atdditidescant@ibitgihe
ophthalggjc solutiqgggyered by any of claims 1 to 13. 30

14 — Solution as claimed in any of claims 1 to 13 for its use in treating glaucoma and/or

reducing intraocular pressure.

25 15 — Solution as claimed in claim 14 consisting in topically administering one drop of

said solution a day to each eye in humans or animals.

16 — Single-use or multi-dose bottle made of LDPE containing no additives containing the
ophthalmic solution covered by any of claims 1 to 13.
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