1 POLYMERI C SYSTEM FOR DELI VERI NG A PRESERVATI VE- FREE PROSTAGLANDI N- BASED
NONVI SCOUS SOLUTION FI ELD OF THE | NVENTI ON 5 The i nvention concerns eye drops
or an ophthal m ¢ sol ution whose active jngredient includes at |east one
prostagl andin, said solution containi ngf no antim crobi al agents, notably of
the quater nar y, AIRAL WO [Pl BHG0LARG RIAGRLKAT MG PELAS L Bk APMOT ©
precisely, and—Tn ntTomn, a poryn ystem
has been deveNGPHSCQUS SOLUBWNt he prostagl andin solution to be as effective as a
solution containing BAK, but wi thout the di sadvantages from a toxicol ogi cal
and al | ergeni ﬁIERpioliltr ETINQQN‘?Y&N PRI OR ART 15 Prostaglandins are well-known
active ingredients adrmieY ered topically to humans or aninmals in the form of
eye drdps for the treatment of glaucoma. The usual dosage of these fornulas is
| drop a day TR @aehiddy@ncdrhs BRI B@psBHaR FpRMEIntih 36 lusrosha@! andé Mer&adnt &0 be
used i n combi naon, Wb @ second antLal augens agent, Suchyas. Lar cxaml e,
beta 20bl ockers,  Carboni c arPny ace i nnhrbreors oral ﬁha-a renergl egagC)ni sts.
The first di sedsdnpbigedeterprpsmaghandypes(sich ashanzatkheiymghloridetBAdaber - sol ubl e,
meani ng that they require a solubilization step before including themin the
eye drl(ap sol UM on. . 215l|:urt error e X?npt%hcler I%P?lstrqi nr{trif I trhe ftonr1 It?‘tr?r isto
propose an ophthalm ¢ °s8'ut" B ST ©f e INEN Ol AT PSP 8T Bver> T i At anbi ent
t enper at ur e, flavelopedtto dlewobhe progtaglendip golptionltg beas 2eqtyatah 8 solnfion prtaining

char act er i st i pAKeautiwigduQhe LioRlvORRLD AL L0 SObIbEiEAnd SickRake jotnt shawkd T emai n
stable in relation to the packaging in which it is stored, notably plastic
packagi ng such as | owdensity polyethylene (LDPE). 30 One | ast constraint that
can arise is BR®RANRAg contam nation of the ophthal mc solution by

anti mgrobi al agents, notably in multi-dose packaging. This problemcan be

sol ved, howevegr Si singl.e-dose unit ckagi or spegj al i zed system for
Thi & (AR or PEsRRERE T dRPER it e BNy Sered SRS o fan

pr ost agl andi nabasledh Gpierhadfieyedrops for therigatorent ¢fezlavaekatThe nedalidesage rtesser vat i ve
whi ch, beyondfdrh§ladRtii dfos bRy  cdoh @RENtHeRS, undbiSo® hatip8sadMdiRichh 2B ben of the
active ingredi th. and. .ng?rtl a{l % |t%| stagl lization. An ex&gpl e olf E"QI s is the
product sol d BYY Briobinafiy artt Aes Sl at LisR U EYHh A dh 2% ol HEEP FaPEhopr ost
and BAR at 0. bi2okelyy caseérghanhydiaseshipbitats bealpioradrandresuagonibtat , despite the
presence of BAK, these eye drops are not stable at anbient tenperature and

must be stored cold, . a t enper at ur e. of oximately 5C. Furthernmpre, the

A Ter gan: compaity e EhafeteGrane Haagin® e RPN wERP eSS R

bi mat opr ost athdy BAKiras squtaipssebstemesiferhincludmsehan in thaewe dsebdolwiani ons di scour age
the use of antimcrobial preservatives, and particularly BAK for long-term
treatngnts in_opht hal nol , as .is.ngtably the case of glaycoma, d to

Lol ar dice pr OB RN Cbm ey bR T TSR HE® A e Fo o Tk e

10Agent s: Her diais hibsmitadlychibbse et tiwe ni agiftieny teomemgranadpracfigrovehepard v pait i ent "

by J. Janes Thi 10Rsnthd ARoshefetraleetXtic re§Ric@MB el dphiMRMAL SR is MBY 12004 - 't
t hus has now been Sz?j? %b“

hed t hat ant.im crohial preser es are toxic in
e e et SRR BT P bR S Rire? FovBh iR PR § L hei ¢
use by reduci suighahkwedensity 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
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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;
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agent: 25- a co-tzelling/co-solubilizintz agent. As nentioned above, such a
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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
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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% (wW/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
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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



The invention al so concerns a therapeutic treatnment nethod for glaucoma in
humans or animals consisting in instilling the previously described ophthal mc
solution at a dose of one drop a day in each eye.
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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

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.

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

even at least 24 months, at ambient temperature (25°C — 30°C).

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.



0.005 tit Macrogol glycerol hydroxystearate 40 / solubilizing agent 5.00 g
VEEl - grade water ' Vehicle us 100 m  11il EXAMPLE 2 Conposition: PRODUCTS
CENTESI MAL FORMULA (g/ 100 m ) Carboner { gelling agent 0.10 g Sorbitolisotonic
agent 3.50 g PVP ' co-gelling ," co-solubilizing agent 2.00 Fr Sodi um

acet at eNa+ i on, sour . N .sodi,um hydroxi de. ' Neutraljzin ent. _cis pH =
7.0 Lat anorms?h?%’ }Rg:tﬁli%\?gmfgﬁ% é%jgl I?é’ig fiﬂ]?%%g%&%ﬁ%rﬁgé%ﬁ %t&f 3%’8{5% geﬁ)% r%)?f/lg? earate
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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 IOP 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 | composition
versus Xalatan®™: A/ ocular subjective symptoms score upon instillation; B/ ocular
subjective symptoms not upon instillation; C/ overall conjunctival hyperaemia.



9 ¢/ EXAMPLE 3 Conposition:
gel l'ing agent O.
co-gellinco-solubilizing agent 0.50 g

15 g Sorbitol ,°

PRODUCTS CENTESI MA L FORMJLA (g/100 m ) Carbomer /
i sotonic agent 2.15 g PVA /
diumchloride / Na+ ion source 0.25 g

I N sodi um hydroxi de / Neutralizing- agent us pH = 7.0 TravoprosActive
droxystearate/ solubilizing agent 0.50 g

i ngredi ent O.
W n- gr ade wat
fornul ati on:

wi th pH bet ween

P/%ﬁgg'é’ﬁ {%ngc%rdﬁ%ggéﬁr §Pingd

5 The sol ution obtained is opal escent,

BAbmam] Codpdspldnneut r al

free of vis

terization of the EXAVPLE 1
i bl e particles,
fornmul ation) and osnolality between

270 and 340 nosnol / kg (isotonic fornul ation). The solution's
Vi scosity, neasuretd—wth—a Brookf+etdrotationat—vtsecomreter—(Mbile no. 1000 /
| T neasurenent chanber), is between 8.0 and 14. 0 nPgq.(ENKESPMAL |Furt her nore,
the sol ution has been denonst rgigsudes be stabl e for |atpdeei.a24 nont hs at
anbi ent tenperature (25 or 300). 3/ Effectivengss 9{ hne BEXAMPLE |
Corrposi ti On- EV'\l uati An nf offorti vyvoanao L rodiial nLg Olﬂ )\r\r\ul ar
. mruat 1T url \U | CIT T CUUT VTITICTOS S LA LJT CTUUuUl Ilu LA ZAYAY pressure
after adn nistrati a /@éllilpareendt ensi ve 0.10 g
Sorbitol / isotonic agent 3.50¢
PEG / co-gelling / co-solubilizing_agent 1.00 ¢
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
(g/100 ml)
Carbomer / gelling agent 0.10 ¢
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=7.0
Latanoprost / Active ingredient 0.005 ¢
Macrogol glycerol hydroxystearate 40 / solubilizing agent 5.00¢g
WFI-grade water / Vehicle as 100 ml




al bino rats The effects of the eye drops in the EXAMPLE | formnul ati on on

i ntraocul ar pressure were evaluated in nornotensive rats. conpared with
clinically avail able eye drops, i.e. 20, Xal atan(r), each product containing

| at anoprost at a concentration of O. 005% I mportantly, Xalatan(r) contains the
antim crobi al I koni.um chl ori de (BAK), whereas the EXAVPLE |

formul ati on d(l)czg%%%/{ﬁ%nsiz XUUER" % e al bi no ﬁat s) (Wstar) were involved in this
study. They were distributed into 2 25 groups of 8 gnimals each. dedicated to
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out that: there ils an earl \WwhYREEL,RS\RRiRNhase t hat |s %@ﬁlent w th Xal atan(r)
but does not exi ST W Th tThe EXAVPLE 1 Tof rulati on in NOF Dt ensi ve rats; 15t he
EXAMPLE 1 fornul ation br ought about a reductl on in 10P that is relativel y
simlar to th3tClolyrageriad e ) dioai | abl e reference product, i.e.
Xal atag ; the absence of BAK in the EXAI\/PLE | solution does not conpromise its
effect on the _redyction of 10P. 204/ ul ar .tol er EXAMPLE 1
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a slight. tra?f@i"?‘%?}“ﬁ%ﬁ?f@@ ‘?rr?’%zcanl mal s out of 10. Whatever the treatment,
cornea col oring was observed in sone animals: 1. EXAMPLE 1: slight to rmderate

for 6 aninal SsPEFfe&fve&&s o th& 8L APILE §'éoﬂ_1liﬁs1i19ﬁ ﬁvﬁﬂht‘i@# §f QHtctREnek'in 353
Control_ group: STTQ orm erae or anlmas ou ur of 10 This ocular effect

i s conmmonl y oESEENELIY radter; administralig TR opi cal
adm ni st rati oalbine alye eyes for 28 consecutive days No ot her ocul ar effects
wer e observed during this study.

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 pg of latanoprost. Intraocular



11 The adm nistration of EXAMPLE 1 or Xal atank did not have ally nmacroscopic
effects on the organs. The histological analysis of both eyes (treated and
untreated) did not reveal any signs of 1Bat hol ouy, whatever the treatnment. 5As
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recently diagnosed with open-angle gl aucoma or ocular hypertension. The
obj ective of Iduogclagl@mlyt Wa8d b@p(ﬁﬁ){@@@;ﬁt@hg&he | at anoprost simle dose uni t
ophthal mi c preparation t hou [ eseryv ve) and t
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hypertension. This, stu uct e cor cce st areds of Good
G Phi cal Practi cutiiih RS SO0 RS ah FHBE PR RR, 1 F R Eerent i e
t he Decl ar at i on thf aliserios jof IBAK QUOﬁﬁXéIMPIHi)d:abluh@gdﬂeampm@pmm@e Py offcstoh At t he
first visit (VishdrediotiohBEIGgti ents were chosen at randomto receive one of

the 2 followng treatnents: Latanoprost 0.005% formnulation with a

preservative (Milti-dose [MD], Xalatanw) 5once a day at 8 PMfor 6 weeks in
bot h éyes; 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 - In terms 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.



Lat anoprost 0.005% formnul ati on wi t hout preservatives (Single-dose unit [SDL1],
EXAMPLE 1) once a day at 8 PMfor 6 weeks in both eyes. After these 6 weeks,
t he subj ects were exchanged and t ook tz;? ot her study nedicine (with no washout
period), in other words, those who received the first formulation wth 10t he
preser vati ve 1 ecglvegffie, 0Tt anpntoUL PRESErYAL ks durfng.Lhe, second
period and vice-veéersa econd period as P ppa‘fl ents
were attended 3 WfF%tFt)lsthﬁtOf&ah% i nvestl gation centre durl ng the study: the
[ n;:I usion visit Tfh@ﬂﬁst&))glcztlhﬂaf&ﬁlb lo®WothPey\és $tidatel] Ray Lﬂaar}atﬁd)djld A6t fev@lanyi Si E ( Day
84 10P was eval uat I n eacw 0 Day 42 and Day 84, at 8 AM( 30
min), 12 PM ( fég“%lBF?ntho)'ogMW s thﬁgfea%é? and 8 PM (1 30 nin). @ obal
efficady was al S wesshe e fQ)“)Xitlﬁ@l i headminigragen oRKAMPLENUdidglobhaye ey wer e al so
eval uat ed bot h hyictob®pRralcighéffecgnNd the investigators. Results. 20The results
are presented in the Fol | owi ng tabl e: Average | OP obtained after treatnent
with Xalatana ' or EXAMPLE | Mean 10P at Baseline After 6 weeks of treatnent
Xal at ani ¢ EXAMPE®cikaioat afik- two dailyEjeaniRitiens) o8 SAMR of EXANPRIH 11 6lagnoprost

0.005%) for 28 days in the right eye of pigmented rabbits, very slight ocular effects

10 were 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



-0.71 12 PM 23.56 16.43 16.85 -0.42 4 PM 22.55 16.47 16.28 0.19 8 PM 71. 62
16.71 16.43 0.27 Diurnal average 22.59 16.45 16.65 -0.20 25The

di fferences between nmean TOP bet ween t & two products were not statistically
significant whatever the tinepoint. mean di urnal TOP was reduced of 6.14
mHt z. (27. é;%ﬁ%fﬁ?r 6 weeks of Xalatan t herapy and of 5.94 nmHg (26.3% after

6 weeks of 1 therapy
At the first visit (VlSlt 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 I

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.



13 Efficacy in reducing TOP was therefore conparable with both treatnents,
with a "normal - TOP being obtained after both treatnents. Consi dering the
measurenents at the physiol ogi c peak of TOP at 8 AM Xal atana' had a reducing
effect on TOP that was slightly better E’)y approximately 0.7 mmHg. However,
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i ncl usi on vi sfl‘"t ? g3 g@ts ?)Im)%lt Wﬁ%(sw sﬁ??;}’ ?erelﬁ%) é\%l’% l%l anned.
30A total of diBrepatwignes ey.sdlectereed 104 9adail eht 'Borwief el O ohuidiethedind
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189 in the Xalatan group. In all 392 patients conpleted the study: 206 in the

EXAMPLE 1 group and 186 in the Xal atan group. The Safety Set was conposed of
213 patients in thed-B@NMIE 1 group and 189 35 patients in the Xal atan group.
The nodified Intent-to-treat (m TT) Set was conposed of 353 patients: 189 in
t he EXAMPLE 1 r% and 164 in the Xal atan group. The Per protocol (PP) Set
was conposed “Batients in the EXAMPLE 1 group and 153 in the Xal atan
group.20 14 TnThhamSHftkis ytudetclinichldess / whase hld) wa tevasess e fdffety ohEE ADERIMeen

treat ment gr oyREnbEHstDTOY sﬁ’i@fk! Gcse AR pRENRII éﬂgf&)ﬂﬁrs@@%ﬁ%h%hﬁﬁé St except
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of 64.7 11.5hymedensivesTalandvenaBarf patienSet , corneal thickness at D42 ranged

bet ween 500 and 610 irn with a mean SD value of 542 22 imin the EXAVPLE 1
group and of 343 2 p.min the Xalatan group. The nean treatnent duration (on
avera 83 da rs”)’o s simlar in both treatnent groups. Treatnent conpliance
based upon i nbtdrhdtiahilomuitesntre, 38%oimisedagivedtigetat-mesked.g? quapllel @roRes wlutls.  Ccul ar

adver se event §ersus 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.
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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 (I tibia fracture, 1 major
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depression, 1 syncope, 1 chest pain, and Ifibula fracture and 1 patient in the Xalatan
group (1 renal colic). None had a relationship with treatment according to the
investigator.

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
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*
DI5 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] [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
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 +
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
are shown on figure 2B.

D42 n

Mean SD 015 0.51 0.41 1.03 0.001 95%1 [0.08 , 0.22] [O.26 ,
D84 n 206 186
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ANOVA adjusted for country 15The corresponding results are shown on figure 2A
Subj ective synptons not upon instillation Overall, there was a trend for |ess
ocul ar subj ective synptons not upon inégillation in the worse eye in the

EXAMPLE 1 gro r 0 n, D42 19 v 0. 65
T 54, p=0. 07} ThERITRR @R et N Rl 30 R RSB ] S%‘f%aff* ghEaye i o
results were @N@‘Wpff]i%AMﬁbEclowblﬁlalcallféﬁ]élw@yésalr%bt @bsmwe e S{BPEspan
contral at er al inetyl@sion.i rritati on/ burning/stinging not upon instillation were

| ess frequent in the EXAMPLE 1 group than in the Xalatan group on D42 (7.2%
vs. 13.49% and on D84 (6.8%vs. 12.99% in the worse eye. The correspondi ng
resul t$ 25ar eSEHemn cominiper e 2B. 16 Al t hough the differences were not

consistently etahil s@mmhw h$pegithiid @adless fidqedn@id the BXANENGE | Brobi@w@nlin ¢ EXAVPLE
1 which confi f(n?zsttan I elrvv;c‘)%aed € Wltﬁ% S{glnﬂ"wfu%h/l X/nlplnCI nce Pn tﬂf E&%\%HLLEa I On

58lit lanmp examnalgrou onj unc reque in

t he EXAMPLE 1g@rpdimnt iathe |Xﬂlqt¢negl)qap amalﬁ4?g|(w |Vﬁ 6‘?}6%\/\/@r%@03éy9éldvﬁlt R84
significantly( 2Ilomervs Izr@cuwlqjm&)wﬁ mmoﬁé%mlﬁg les@EsOMP shdvanon MighkReCXaloat an group
on D4 (20. 2%% 1nat1 nr% ffer nc)ebe&ve QB al?8 t(nﬁ %VS 29. 1% p=0.019). The
corresgondlng % PT are own 5 re 2 SF(WHbther exam nation no

di fference beﬁl@elmwes%mﬂﬁ’@mhewestghmwdWthﬁmtlehtqsessnent by the investigator

and by the paht@®nding 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.

30



According to the investigator, the tolerance was very satisfactory or
satisfactory for nore than 97% of patients in both treatnent groups. However,
the rate of very satisfactory tol erance was higher in the EXAMPLE 1 group than
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on D84 (71.4%vs. 62.9% . Considering al 17 assessment s si gnificant differences
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(p=0.047). The D15 results failed to C&adMSstati stical significance. At D42
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carboner type: - cRrktfilai®hao! yneri zati on-i nhi biting agent; - a
co-gel l'i ng/ co-sol,ubil zin 10characterised in that: the solution has a
Brookfiel d vi scog}etsﬁ’/lu%?“ hfgtﬁgﬁlgﬁeq Vésché?'\ﬂg%sngglatzlﬁgmﬁ nisnaﬂé?%r,ngﬁﬁﬁn‘{ he sol ution
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claim1, characterised in that it has a Brookfield viscosity at 1525C that is
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quat emary afhoni Gt UpE CRETL taﬁéé WE#Y no benzal koni um chloride (BAK). 20 4 -
Solution as clained in any of clains 1 to 3, characterised in that the
concentration of 3t-h&olaésndasreling€! ini clgmagent2,i chalaatrived rin Ghdd 5t acdaits 26% (W v). 5
- Solution as cl gidRdolifl F¥vRiveS bR quhtehiAr amBSARAGR! hdaftadeBudyNas the
prostaglandin 25 i1s hoseql fro%e group including 17-phenyl1-13,14 di hydro
trinor prostagl aRArHESE shsgigr “ester (latanoprost), 20-ethyl prostaglandin
F2a, ()- flé&prostenol isopropyl ester (travoprost), 17-phenyl trinor

prost agl andi n F2&-aoiutien askhirpdacm yrl-of 3laibds 10ko By dhtu@ctbdised trthqp tiebaghtedtidh N F2a
ethyl ami de (bi MBtQPLARMEr clIRf bbHAf 8 SLwbdnQ524 80H; fwhga et hanol ani de,

bi mat oprost (free acid)-d4, brnmatoprost-d4,|atanoprost ethyl am de, 30 13, 14
di hydr o- 15- ket 0- 20- et hyl prostagl andin F2a (unoprostone), 13,14 di hydro-15-
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solution is between prostaglandin F; amide, 17-phenyl-13,14 dihydro

ester (travoprost), T -pl'(l)eh)]/'l tlc')ino
trinor prostaglandin F,, ethyl amide (bimatoprost), tafluprost prostaglandin F,,
ethanolamide, bimatoprost (free acid)-ds;, bimatoprost-ds, latanoprost ethyl amide,

30 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.

6 — Solution as claimed in any of claims 1 to 5, characterised in that the concentration
35 of prostaglandins in the solution is between 0.002 and 0.15% (w/v).



18 7 - Solution as clainmed in any of clainms 1 to 6, characterised in that the

agent inhibiting the polynerization of the carboner is a source of sodium

i ons, advant ageously sodi um EDTA, sodium acetate or sodiumchloride. 5 8 -

Solution as clained in any of claims 1 tq 7, characterised in that the
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11 — Solution as claimed in any of claims 1 to 10, characterised in that the solution is

compatible with single-use or multi-dose bottles made of LDPE containing no

additives.

20 12 — Solution as claimed in any of claims 1 to 11, characterised in that it also contains
an antiglaucoma agent chosen from the group including beta blockers, carbonic
anhydrase inhibitors and alpha-adrenergic agonists.

13 — Solution as claimed in any of claims 1 to 12, characterised in that it also contains
25 an additive chosen from the group including isotonic agents, antioxidants and buffer
systems.

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

30
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
35 the ophthalmic solution covered by any of claims 1 to 13.



