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DESCRI PTI ON Met hod and conposition for treating ocul ar
hypertensi on and gl aucoma Technical field of the

WO pwentizecq The present invention relates to a PCT/JP2009/060211
preservative-free ophthal m ¢ agueous conposition
cont ai ni ng prostagl andi , fter) F2a anal ogues
for treating ocular hyE@ﬁggﬁ and gl aucoma, to a
met hod for treating ocul ar hypertensi on and gl aucona

Methpd adéicoingesitipn dordziating oapes KYIPQ;“ st nand gucema n need
of such treatnent, and to a nmethod for increasing
aqueous solubility and inproving stability of PG2
aanal ogues i n an aqueous conposition. Background of

TedhhRal fMEREENInP&EZm anal ogues have been widely used
for the treatnent of glaucoma and ocul ar hypertension
because of their effectiveness in |owering intraocul ar
pressure and their | ow system c side effects. PGF2 a

The?ﬁ@ée?xg Hﬁl%fﬂl&ﬂ &s & é{)&gelfzgﬁvéﬁﬁ%% RHEa2Aica@ cd RURSosition

or exanple taflupros at anoprost, i sopropyl
nopr ost on . r ' ] -
contitE A endtif OB EARu AR BRGEL e SRR RO Ren
. Taf|luprost is a new generation, fluorina
sionfabiRugya o8 o UL RS et A bR ASPEdpl Hlebqme oy
hypot ensi ve agent ,(EP 0 850 926). concentration. of
adnpipgstering 5a i %@mﬂtﬂé’e@ FPIeqt {1y R e ?fe&“%?&gc?ﬁat?é
very low. For exanple, the effective concent hﬁgn of
methg ferpinersesing av U9 S0RbHEY a0 IHPIAHIRS S F\i‘ﬁﬁéPgﬁ ? o gBipsues

0.0015% in an ophthal m c conposition has been found
in anaqpeowsidofngosition.

Background of the invention
PGF2q analogues have been widely used for the treatment of glaucoma and ocular

hypertension because of their effectiveness in lowering intraocular pressure and their

low systemic side effects. PGF2a analogues include all of the known PGF2a ana-

logues for example tafluprost , latanoprost, isopropyl unoprostone, travoprost, bima-

toprost and the analogues shown in US 5,886,035, US 5,807,892, US 6,096,783.

Tafluprost is a new-generation, fluorinated PGF2a isopropyl ester analogue, which is

a potent ocular hypotensive agent (EP 0 850 926).

A concentration of PGF2q analogues used for a treatment of glaucoma is very low.

For example, the effective concentration of tafluprost from 0.0005 to 0.005 (w/v),
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cient for the treatnent of ocul ar hypertensi on and
gl aucoma. However, as |ipophilic substances PGF2a
w@rabaogies such as tafluprost are |iable to bePGhsrRrobkw@0211
to resinous (plastic) containers or bottles commonly
used to store ophthal mc solutions, and thus the
al ready | ow drug concentration in the ophthalmc
solution may be further |owered. Preserv tiv%s .
profatallnabaet (BT 3R BHOGHR IR RIS haRsehiaysode sulti
effect on bacteria and fungi have traditionally been
ciegstod thenfrentint hiad freice las dirpersensiconand glauceden- tasyeviep asAipephilic
the preservatives are required to be stable and
sulptates RGF Yo tmlbgumsgenh zetadiugrest atwi lidbieta bealsorhed to resinous
sition by interacting with the ingredients, for
(plest RV RO R afd¥rsheHo@tssanushynldiuspetsstog aphtlthlssosolutignst hed thus
ingredients into the vehicle or base (see EP 0 969
theBARad FRwW afib&oReentAndnER tHe SPHEhHRA soNAVAGRYSHd RGP Kwered.
commonly used preservatives in commer cially avail able
ophthal m ¢ sol utions are benzal koni um chl ori de (BAK)
and ot her quaternary ammoni um salts. O her
harmaceutical ly acceptabl e preservatives for
P“%eﬂ?ﬁgswic solutions are for exanple boric

aci d-.pol yol -zi nec. chloride (.EP 1.115.406) .or_ chlorine .
PGP RoNTh AU RBR g Sl oot Rifealn Gen@ A g have
|l uconat e, benzethopi.um chloride, sorbi.c acid,.
trad RS RrFnSBER AT So BT SURRUHGEy B AGUSOE 16 s dh preserva-

_ phydroxybenzoate., However, preservatives are also
tivesgsmeqsred fie berajable aadimspsgPlnfo hemagguempishiiebilige the compo-
di sorders, and for safety purpose, it is preferred, )
sitiohdy intesctiog satit thatihgyadiehtsafoscaample bit hameoganepudy dispersing

benzal koni um chl oride (BAK) is as | ow as possi bl e.
or Bsesdeiny ahd ingrddieds into the vehicle or base (see EP 0 969 846, EP 1 916 002
and EP 1 547 599). Nowadays the most commonly used preservatives in commer-
cially available ophthalmic solutions are benzalkonium chloride (BAK) and other
quaternary ammonium salts. Other pharmaceutically acceptable preservatives for
ophthalmic solutions are for example boric acid-polyol-zinc chloride (EP 1 115 406)
or chlorine oxide compounds (EP 1 905 453), chlorhexidine gluconate, benzethonium

chloride, sorbic acid, potassium sorbate, ethyl p-hydroxybenzoate and butyl p-

hydroxybenzoate.

However, preservatives are also known as the major etiology of keratoconjunctive
disorders, and for safety purpose, it is preferred that the concentration of a preserv a-
tive such as benzalkonium chloride (BAK) is as low as possible. Preservative free

ophthalmic solutions have also been developed.
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opht hal m ¢ sol uti ons have al so been devel oped. On the
ot her hand, BAK has contributed to the prevention of
wo b@odegs@adat i on of pro stagl andins and to thePCT/JP2009/060211
i nhibition of absorption of prostaglandins to the
resi nous con tainer walls. The absorption of
tafl uprost and ot her PGF2a anal ogues to the resinous
contai ner walls has been a problemespecially with
cont ai ners nmade of polyethylene. Due to its
properties, such as sufficient flexibility, softness,
Orgde @the hanh FRAK A5 coriyjibaied todlg DHey ¢sia ,@fﬁg% degradation of pro s-
pol yethyl ene is the preferred material of choice for
tagheslmgingo dlie mpittition nf ebsooptposifiprosieglasding ¢o Hid rgsinpus con-
unit dose form In addition, absorption of PGF2 a
tainsrak dgu&he tbsdrpigon eSiaflopstamt athaePGRAL lasaldgpendsheresinous
surface area of the container walls. A unit dose

coRtbRRAKAlll Bk BRAaApDBleNESpeSHBY it EiHtdineds et dTalolfethylene.
conpositions and the contact area of the preparation

it Br& UM i | i¥ntl X961t y! RYAne RPSI PRI ARk Surabilit
D%&gﬁgranal %églg{sh?{%uﬁ% Icl:ont ai nle}; Wafula Y [gcgfa sevgr era d

| . : . '
s b st oo b Al P ma L B e R DR
i i.ble to.prepare stable, .p rvative-free
of GRPREHIG e EmReH i I SPSHBH Ui dR KaEs 2 anal ogues
and whi ch can be packaged and stored in containers
consi sting essentially of polyethylene. According to
EP 1011728, aquequs. prostaglandin conpositions
In picikiamyedsoTRtinn Py B3y @Al SEEtOANA SsnUsCORReT Y2l depends
than those packaged in polyethyl ene containers. Based
onghrfagrearsa abihejcoptaines matllg. Bfunitdage prapiaratipn eoptains very small
skill ed person is not encouraged to choose
ampohyet dphtledmicesmpasitidns eing thocaitad|aravefi the gsepaorioai tndhe
material, especially for
container is very large. Thus, absorption of PGF2a analogues to the container walls is

a severe problem for unit dose preparations.

Therefore, before the present invention it has in practice been impossible to prepare
stable, preservative-free ophthalmic solutions which contain PGF2a analogues and
which can be packaged and stored in containers consisting essentially of polyethylene.
According to EP 1011728, aqueous prostaglandin compositions packaged in polypro-
pylene containers are more stable than those packaged in polyethylene containers.
Based on the stability results of said publication, a skilled person is not encouraged to
choose polyethylene but is likely to disallow it as container material, especially for

all highly lipophilic compounds such as PGF2a analogues. Polypropylene-

polyethylene copolymers comprising polyethylene as a minor component are also
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all highly |ipophilic conmpounds such as PGF2 a
anal ogues. Pol ypropyl enepol yet hyl ene copol yners
W@ vpn#sscg pol yet hyl ene as a m nor conmponent BECEJIP2009/060211
al sopossi bl e but not alluding to polyethylene as the
sole material or as a major resin conponent (EP 1 829
545). Furthernore, alnost all of PGF2a anal ogues are
practicallf insoluble in water. It is fhus necessarz
possiplasbitvet allading Herglyethyisme 38 thotalpmaiaripl Phasia o igsin
order to fornul ate PGF2a anal ogues in ophthal mc
comgminghi R 888 péT).al |y for unit dose preparations. In
EP 1 321 144 and US 2007/ 248697, a nonionic surfactant
has been added to the oph thalmc solution to prevent
a prostaglandin derivative from being adsorbed to a
FurfiR$inBré) WEnEA R & IPEFE2 oQdhasgual henphstidatly dosgietis ah evatdrelt is
difficulties in formulating highly lipophilic
thu? oSk aaY 3419 aR8HROHRSId o PEIakiliBANEY IRE Th SlRISETD Redulate
or exafhple in EP 0 969 846, EP 1 666 043, EP 1 Q|
PG% %é afi‘zﬁgglwg if 9ﬁ1/hgf}1%g§8h}?1{6{nls,oé§ﬁ¥c|1?@y RRuniERsE ?Pep’%%hons. In

eserv ve-Tree conposl is therefore an

ject of .t i nvention r oyl
Ep g T ring O B0 R G Rh RePhE i hadet 1y o
nd substantially no presetvatives erei.n the .
thalggie sp o afeVﬁeay:azB@ﬁfﬂgga@S*&3?&@5?{8%&5%8&@“*“ 0 a resin-
cont ai ners consi sting essentially_of polyethylene |s
ousfoPiERtTe B he tiGRBIsdP ﬁogmeasaéﬁ%ec%ﬁ&ﬂt cSriitormiyatipg hizhly
_ stable and bioavailable in a preservative-free .
lipgphélpapresiagiandinranalogued iswaish b brca destrafgdder gxgmple in EP O
cording to the invention provides a significant

962846)iERAL 66604 tERyE 048 728and WO 200704263 buithgyidemot mention
clinical need of preservative-free prostaglandin eye

anyiprepsvitdre-fitacmopasition.

It is therefore an object of the present invention to provide an ophthalmic aqueous
solution comprising PGF2a. analogues and substantially no preservatives wherein the
absorption of PGF2a analogues to the resinous containers consisting essentially of
polyethylene is prevented and wherein said analogues remain soluble, stable and
bioavailable in a preservative-free preparation. The aqueous ophthalmic solution ac-
cording to the invention provides a significant clinical advantage as there is currently

an unmet clinical need of preservative-free prostaglandin eye drops for glaucoma

- patients.

Summary of the invention
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patients. Summary of the inventionThe present
invention relates to an aqueous ophthal m c sol ution

wo 2009114886 | ng ocul ar hypertensi on and gl auconmaPCT/JP2009/060211
conprising PG-2 a anal ogue as an active ingredient
t hereof which sol ution contains nonionic surfactant,
stabilizing agent, and substan tially no preservatives
in a contai ner consisting essentially of polyethylene

TheTpresqit dsention prlaigs fon aduseus ephihglanic solting dpiigeatige ocular
treating ocular hypertensi on and gl aucoma, which

hypesithsidn enhplaicwsa eamprisisg GHY amlemyedsas ashne maredient
sol ution conprising PG-2 a anal ogue as an active

theicd @ vditihesalutiomesoaafing mordosio Isjiefettantnstabiditingf agsat, dind substan-
treatnment, wherein the ophthalmc solution contains

tial RORY ?ﬂ%é‘rvﬁtﬁkvefs af haBhtairel @bhdistz ngssageily, ofgidyethylene.
Substantially no preservatives. Further, the present
invention relates to the use of PG2 a analogue for
nanufacturing an opht hal m ¢ aqueous solution for the

Thé r%gémmenﬂ n 91% te@(@g n{uﬁﬂé& Rt t%ﬁng b@biaf PFbrtension and

ere sal on contal ns nonionfc surfactant,

o R cgmpi%%ss% S 8hts o ALEIEDVRHASE BRon
Anot h
cofiatiotl B PP BT ac%u’sﬁﬁére@anﬁﬂaer#éeﬁhé e '?lonve.eﬁgf
stability of PGF2 a anal ogues in an, aquepus o m.c
said patmesh, Whest tharriyhaiméc $lupen s?ntamég’gpi%c SRR, Yfoiti-

opht hal m ¢ aqueous sol ution containing PG-2 a ana
ing lagguieanchahstimiiell e Paeserdtivesst abi | i zi ng agent and
substantially no preservatives, and

Further, the present invention relates to the use of PGF2a analogue for manufacturing
an ophthalmic aqueous solution for the treatment of ocular hypertension and glau-
coma, wherein said solution contains nonionic surfactant, stabilizing agent, substan-
tially no preservatives and is stored in a container consisting essentially of polyethyl-

€ne.

Another object of the invention is a method for increasing aqueous solubility and
improving stability of PGF2a. analogues in an aqueous ophthalmic solution, compris-
ing the steps of preparing an ophthalmic aqueous solution containing PGF2a ana-
logue, nonjonic surfactant, stabilizing agent and substantially no preservatives, and
packaging the preservative-free ophthalmic solution in a container consisting essen-

tially of polyethylene.
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packagi ng the preservative-free ophthalmc solution in
a contai ner consisting essen tially of
WEiogasisys ene. Wt hin this description, "substarCT/at20§9/060211
no preservatives" or "preservative-free" neans that
the solution contains absolutely no preservatives, or
the solution contains pr e servatives at a
concentration that is undetectable or does not provide
Witlinphis sesarépttione “sbsantiallyBre ereseregty $sptor oRIFraHye-free” means
figures Figures 1-3 show the effect of polysorbate 80
that (Herednti@0contMhs ebsdlielyatospre pirivgivesf opphe seluwign icoatajrsgy e-
tafl uprost to | owdensity pol yethyl ene containers at
servhiiv@ent Qi dohesepltioa ARG entifiddt¢cvatde of dodvengd gl yeide batreseatatye
0C, 25 0C and 40 OC r espectively. Figure 4 shows
effe§Oncentration of acid formof tafluprost in rabbit
aqueous hunor after a single instillation of
BAK- preserved 0.0015% tafl uprost in ophthalmc
solution [BAK(H )], non-preserved 0.0015%tafl uprost
.qpht hal. m c | ML contai ning 0.20% Tween 80 [ BAK(-)
Brle%%f@%ﬂﬂﬂé)@r?fg%ﬁ ff{gl%)rl(rgg]non- preserved 0.0015%t af | upr ost
ophthal mc solution containing 0.05% Tween 80 [ BAK(-)
0. 05% Tween 80]. Bars present standard error of the

. mean of tafluprost_ acid for ncengr atd Qn ach ..
FigWPimb g s sdease g SR 6 By COBRe SLat Marnahs fgrorbtion of
significant difference in tafluprost acid formcon.,
pressevativattiesriaflsrosicerdowalensiyy polysshmifde coBt Gy AEARG Jitferent
0. 05% Tween 80 solutions (p<0.05 with N=8). Detailed
conclasetiops oHihe pblyshebatanateriiG, BaREHnd M Giaspactivaht-s are
added to the ophthal m c solution according to the
I nvention

Figure 4 shows concentration of acid form of tafluprost in rabbit aqueous humor after
a single instillation of BAK-preserved 0.0015% tafluprost in ophthalmic solution
[BAK(+)], non-preserved 0.0015% tafluprost ophthalmic solution containing 0.20%
Tween 80 [BAK(-) 0.2% Tween 80], or non-preserved 0.0015% tafluprost ophthal-
mic solution containing 0.05% Tween 80 [BAK(-) 0.05% Tween 80]. Bars present
standard error of the mean of tafluprost acid form concentration at each time point
and asterisks represent statistically significant difference in tafluprost acid form con-
centrations between BAK(-) 0.2% Tween 80 and BAK(-) 0.05% Tween 80 solutions

(p<0.05 with N=8).

Detailed description of the invention
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for their solubilizing effect and to prevent the

absorption of PGF2a anal ogues to the resinous walls of
w0 b@gerssai ner. Exanpl es of noni oni ¢ surfact aneGI/ar2609/060211

pol yoxyet hyl ene fatty esters such as pol ysorbate 80

[ pol y(oxyet hyl ene) sorbitan nonool eate], polysorbate

60 [ pol y(oxyet hyl ene) sorbi tan nonost earate],

pol ysorbate 40 [rol y(oxyethyl ene)sorbitan .
Nonivorio paffavitams eie added i by pehtinisepdsias acsardiph) B i gy@tion

pol y(oxyet hyl ene)sorbitan triol eate and pol ysorbate 65
for the@sylubisidwyiiene)d oo bieven the abseption ef PGF20 analogues to the

pol yoxyet hyl ene hydrogenated castor oils such as
resifUs¥PN BN eaRaiayd FeanpRl od noakhdr swwiactabfs are polyoxyethyl-

pol yoxyet hyl ene hydrogenated castor oil 40,

ene Pﬁiyyé%éfgg ¢ %ﬁ%l%%ﬁ@@@%&ﬁ(&?§&9len@) borbfla@f@nooleate],

polyoxyet drogenat ed castor oil 60,
R R R I G R S
oGy ol rer i GAU ) SUBGARPRL RS B
pol»%%{%ﬁégéﬁ%'eﬁéﬁr%%%w ?{”“}{ 5@&9%5?%9%@ly?’%%%étgw%eaforbﬁan

P ic F127 0 :

eistpm Y P TEHe OO ELIeHPT GRORI 12 REAO SR

40 stearate and sucrose fatty esters. The no ion{c i
drogmafederator oil dAnpdzoxisdylens jdjognafed casipgiodlAl gRlyoRyethyl

preferred exanple of the nonionic surfactants is

ene holyzonitad easder ¢ipH) yidprylpotyeteyvlensbydioganptehasttiedt &,

O her preferred nonionic surfactants are
polyRily¥ 0¥ ¥aie iylypre plopgicag ghabétsuchss polyixycdgland160) poly-

pol yoxyl 40 stearate. The anmount of nonionic
oxy?%ﬁy?&%qg@)( Sycd1Plulenio PES 1) pbIviosysitilyléni ¢42 )aard poxdipnepstlene
(67) glycol [Pluronic P123], polyoxyethylene (54) polyoxypropylene (39) glycol
[Pluronic P85], polyoxyethylene (196) polyoxypropylene (67) glycol [Pluronic F127]
and polyoxyethylene (20) polyoxypropylene (20) glycol [Pluronic L-44], polyoxyl 40
stearate and sucrose fatty esters. The nonionic surfactants can be used solely or in
combination. A preferred example of the nonionic surfactants is polysorbate 80

[poly(oxyethylene)sorbitan monooleate]. Other preferred nonionic surfactants are

polyoxyethylene hydrogenated castor oil 60 and polyoxyl 40 stearate.

The amount of nonionic surfactant(s) in the ophthalmic solution according to the in-
vention can be chosen depending on the amount and type of prostaglandin analogue
and the specific surfactant(s) and is within the skill of a person in the art. For pol y-

sorbate 80, the concentration is for example in the range of 0.05 to 0.5% (w/v), even
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vention can be chosen dependi ng on the anount and type
of prostaglandi n anal ogue and the specific

wehaeBsnt (s) and is within the skill of a pePGDIP2009/060211
the art. For pol ysorbate 80, the concentration is for
exanple in the range of 0.05 to 0.5% (wv), evennore
preferably 0.05 to 0.1% and nost preferably about
0.075% It has al so been found by the prese

moré prederblys).@hitet 0.4% evd moghpiesia blitabaut B 78te- Eth‘é"s also been
nonionic surfactant has an irritative effect on the

founeicyntaalpr ephtt neéturs thayetoodrigh emcadiralieeokie @epiogis sutctant
bi oavail ability of prostaglandin fromthe ophthal mc

has 8©ritdt98 e fEe orethanpleal epitihdivaabgendnd af ddysrsiffeghon the
upper limt of 0.5% of the nonionic surfactant

bioaR4] 1%@! Qﬁ{p‘?os% 1h8diR FEoth e phigmipbdihabmifor eehmpledn the
accordin e i nvention aI so contains stabilizing

cas¢ c%%%%%% é\lnqmggfs %Tﬂu GBIl hORoRbnicGuAactaRBd A gsErBaterB0 is

tion. Preferred exanpl es of
stabilizing agents are ethyl enedi am netetraacetic acid
pos E@ salts thereof, such as di sodi um edetate, and
dlbutylhydroxytoluene. Al so ot her stabilizing agents,
such as sodiumnitrite, ascorbic acid, L-ascorbic acid
st ear at e, sodlun1hydro%ﬁ sul fit.e,

0 er |
TheawpiRis e MERdcc ey S Be yantich A BP RABi S?%‘%‘féﬂa pents to
t ocopherol acetate, potassiumdic r0|soc ur
inhibit glegtimposifinn L RGFR¢ ﬁg@l@mdp thesg(agg%}ﬁn? é%ll rP’ﬂre{i‘erred ex-
sodi um t hi ogl ycol | ate, sodi umthi omal at e, nat ura
amplés afist abikzing egayh elrecﬂthylals@bfﬂbmet%%ﬁﬁ}ﬂﬁ%%d S%dh%{ﬁ?f

pyrosul fite, butyl hydroxyani sol e, 3-butyl ene_ gl ycol,
suclpendiisediyinnddetate, and dlbutylhydroxytoluene Also other stabilizing agents,

tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl)] propi onate
such aP§cvth riteikd, ak&orbR acidrdi-asvptisibenii steataiz pfoaliwmdydrogensul-

oxyqui nol i ne sul phate, may be used.
fite, alphathioglycerin, erythorbic acid, cysteine hydrochloride, citric acid, tocopherol
acetate, potassium dichloroisocyanurate, 2,6-di-t-butyl-4-methylphenol, soybean leci-
thin, sodium thioglycollate, sodium thiomalate, natural vitamin E, tocopherol, ascor-
byl pasthyminate, sodium pyrosulfite, butylhydroxyanisole, 1,3-butylene glycol, pen-
taerythtyl tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl) ]propionate, propyl gallate, 2-

mercaptobenzimidazole and oxyquinoline sulphate, may be used.

The amount of stabilizing agents in the ophthalmic solution according to the inven-
tion can be selected depending on the specific stabilizing agent and is within the skill
of a person in the art. For example, when the stabilizing agent is disodium edetate,
the concentration is usually 0.005 to 0.2% (w/v), preferably 0.01 to 0.1%, even more

preferably about 0.05%.
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The amount of stabilizing agents in the ophthalmc
sol ution according to the inve ntion can be sel ected
waelependi3ng on the specific stabilizing agent apdI/iER009/060211
within the skill of a person in the art. For exanple,
when the stabilizing agent is disodiumedetate, the
concentration is usually 0.005 to 0.2% (w v),
preferably 0.01 to 0.1% even nore preferably about
0.05% A preferred PGF2 a anal ogue for use in the
opht hal m ¢ aqueous sol ution according to the inventiogn
A pieferted PGPRaahalogiowiress imible ophthahmidanuepusegigtion according to
anal ogues, especially other onega chai n phenyl ring
the in¥eISdn subREprBSFBow catglaligdeise Buwin BSTFRataanlbgnes especially
travoprost and bi matoprost or a m xture of two or nore

othd?oPRted ThaRdia yIBys -Bhstinked P&l shlogueaiuchesdatageprbst tra-
use in the oph¥ha I'm ¢ agueous sol ution according to

vop(%)ryte ahd ﬁnéﬂofnjo 132[ RiRhRer t%%tn?&le%?@é?aﬁmﬂs iAQiallso be used.

r|va Ives suc as prostagl andin its ana ogues

Alt%g% cﬁyg%ﬁé"%g? ¥7th%%%%1{h%ﬁr§{c ngéust gb%tﬁ{rf‘&ccordmg to the inven-

pro or anal ogues and other

sl i i B LB O R B Mg nt

anafbpenoer B Gak 427 SB1 BAvERe e pURIDG B §hs;‘€fe%rofs difandins

prostagl andi n i n questi on, he di, s eases
or mﬂbngmhfwerd@m&?ﬁ@mpﬂ%é -Bloghing pgrafs s 35&’6%‘?1'{’1’ are
of for exanple 0.0001 to 0.01% preferably about
alsdOp&8lde.t 0 0. 0025% even nore preferably 0.0010 to
0.0025% (W v) is regarded to be sufficient. Preferable
concentrations of other PGF2a anal ogues for treating
gl aucoma are 0.001 to 0.004% for travoprost, approx i
The amount of PGF20 analogues in the ophthalmic solution according to the inven-
tion can be selected depending on the specific prostaglandin in question, on the dis-
eases to be treated and their symptoms. For tafluprost, an amount of for example
0.0001 to 0.01%, preferably about 0.0005 to 0.0025%, even more preferably 0.0010
t0 0.0025% (w/v) is regarded to be sufficient. Preferable concentrations of other
PGF2q analogues for treating glaucoma are 0.001 to 0.004% for travoprost, approxi-
mately 0.005% for latanoprost, about 0.03% for bimatoprost and about 0.15% for

unoprostone.

The ophthalmic solution according to the invention may also comprise conventional
excipients used in ophthalmic compositions, such as buffering agents, solvents, pH
adjusters, tonicity agents and the like. Examples of suitable buffering agents include

but are not limited to sodium dihydrogen phosphate dihydrate, boric acid, borax, cit-
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mately 0.005% for | atanoprost, about 0.03% for
bi mat opr ost and about 0. 15% for unoprostone. The
W@pIwvhad3nd ¢ sol uti on according to the inventi oPCHEB2009/060211
al so conpri se conventional excipients used in
opht hal m ¢ conpositions, such as buffering agents,
sol vents, pH adjusters, tonicity agents and the |ike.
Exanpl es of suitable buffering agents include but are
ric aoat, of Enintinekapoois edidufpaiifiy exagelas phiogimiat ageatsipaiude g}“ are
boric acid, borax, ci tric acid, or e-am nocaproic
not Gitdd tSgetibl,sothimiphamiod andniler sygagiehelsi proipytae ighycol,
are not limted to glycerol, sorbitol, mannitol and
sodifil@llo S PbiadbiaeNisridpaeplana @lyedd., sodi um
chl ori de, potassium chloride and cal cium chloride. The
pH of the ophthal m c aqueous sol ution according to the
invention is preferably from4 to 8, nore preferably

The %g—f;c?% tgle éﬁgﬁalréﬁsagge@tﬂj %yaﬁrnsacc&}ﬂﬁ’ﬂ?% Bk iReHntidh i) preferably

as I um roxi de and/ or hydrochloric

. acid_may be used. .The el . j st
trorg 40 &1 HHFe B RLY Saba bt A Fyt SYheR SERbPERH «qngine
contai ner material . ont gi n, M nor.. anpunt ot her
sgenia P 31 SRRy e Tt Y Bl
pol ypropyl ene, pol yethyl ene terephthal ate, pol yvinyl
chloride, acrylic resins, polystyrene, polynethyl
met hacryl ate and nylon 6. The anount of said terjals
Theimatprigifafithbrepingys aprtaineheensigsd grsentially afyeglysthyleac Hiegon-
co ntainer material. Polyethylene is classified to
tainsiemeteain] typesntbin miror deesintsyoftotlesrandteripy ianpqlpehylene, for
density pol yethyl ene (LDPE), mddle density ) )
exadpleygiloeniené, MoPrthylbngteredisilate, payyiayhghlogde acrylic resins,
(HDPE), etc and these pol yethylenes are included in
polystyrend, PeeHidtRI mEhedrgTaedh®l nylon 6. The amount of said materials is

preferably no more than about 5 to 10% of the total co ntainer material.

Polyethylene is classified to several types by the density thereof, namely low density
polyethylene (LDPE), middle density polyethylene (MDPE), high density polyethyl-
ene (HDPE), etc and these polyethylenes are included in this invention. Preferable

polyethylene is LDPE.

Containers for packaging and storing the aqueous ophthalmic solution according to
the invention include all container forms suitable for user-friendly topical ophthalmic
delivery. Consequently, the containers may be selected for example from the group
consisting of bottles, tubes, ampoules, pipettes and fluid dispensers, in single unit
dose form or in multidose form. According to a pre ferred embodiment of the inven-

tion, the aqueous ophthalmic solution is in a single dose or unit dose form.
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pol yethyl ene is LDPE. Containers for packagi ng and
storing the aqueous ophthal m c solution according to
W@ b@i1gssent i on i ncl ude all container forns suiPEDHIR06960211
user-friendly topical ophthal mc delivery. .
Consequently, the containers nmay be selected for
exanple fromthe group consisting of bottles, tubes,
anpoul es, pipettes and fluid dispensers, in single
unit dose formor in nmultidose form According to a
preferred enbodi ment of the inven tion, the aqueous,
Theogointdisdrrifer thebphthelmit sojution as¢ording tedbe inyentipn erequelgrably
form The contai ners for the ophthal mc sol ution
maREEanaidng dxorusia Hlow entuldinganehpd &enainbdlranudalding gises
by extrusion bl ow noul di ng net hod. Extrusion bl ow
smdRrdhiG sGHI&SoSAPebMeinet Bo@badIth agiectidn blbe monitiaignerhich
conpared to injection blow noul ding, which is commonly

is cg%lftﬁng)gumr{l‘:ifn%hﬂc?ur% @6r &3P BoRelyBIdRYheRRosBIbdte0 The

The snoot her 1 nner "surface gives better

smogo:‘gﬁéﬁ ir(}r?f!r s%}t‘g(?éaél%y b&fcr Bfl@rﬁ%@?gﬁﬂﬁitgg{ h{/@)lsg%@anﬁﬁls}ﬁn the poly-

ene con ner conpare 0 po e cont al ner

oL Rl LS A B TRy g L T
ke P 265 D Ry e s

whi ch al so inproves stability of prostaglandins in a, .
ize@dw@m&th@ag@ﬂg%gtpawé? by Sea amp np sl Sl egonotcppgtainers

580). CGenerally, a unit dose ophthal m ¢ container .

is neededf wiakraded iyprovesstailityd fijostagianding aa a gingdy -dage qmtainer
about 1 m and about 0.2 to 0.5 m of solution is

(sed EP1e8D5 855 addiP v 8AP 689).0f shapes are known in such
containers. Typical exanples are seen in US

Generally, a unit dose ophthalmic container manufactured by blow moulding method
has a volume of about 1 ml and about 0.2 to 0.5 ml of solution is filled. A large vari-
ety of shapes are known in such containers. Typical examples are seen in US
5,409,125 and US 6,241,124.

Although unit dose containers are preferred for the purposes of the invention, the
aqueous ophthalmic solution according to the invention remains soluble, stable and
bioavailable also in fluid dispensers for dispensing of minute amounts of germ-free
fluid or in any other container-type wherein the aqueous ophthalmic solution is in
contact with container material consisting essentially of polyethylene. Such fluid dis-

pensers are disclosed for example in US 5,614,172.
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5,409, 125 and US 6, 241, 124. Al t hough unit dose
containers are preferred for the purposes of the
w0 pwensizen, the aqueous ophthal mc sol uti on ackRGF/@ir20¢p/060211
to the invention remains soluble, stable and
bi oavai l abl e also in fluid dispensers for dispensing
of mnute anounts of germfree fluid or in any other

cont ai ner -type wherein the agueous oeﬁ%?alnic )
The graseTvgHVve-4rep RABEHIs Aphthaimis SOSHI 376PTdHRg Ky thginvention can be
consisting essentially of polyethylene. Such fluid di )
stogechengemdermperatiire ol ibs abioyomeatiangsl wuitapleyggntainers, including unit
5,614,172. The preservative-free aqueous ophthal m c
dosopipttiasrandciispedsarg Stabitityestivdies ht voshosemthbea ptesewdting-free
roomtenperature in the above nentioned suitable
aqEddRk dpRBaBnic it 4l prelit RGlutiohtactagiengiopkt ireendndis stable in a poly-
di spensers. Stability studies have shown that a

cthRl@R RbMAtdeY ®orf 4 RAg HAUE AR aNXOE N2 IEnehd AfJSEORAG fat least for 30
Solution according to the invention is stable in a

mohBlsyghy! ene container for a long tinme, at least for

?glnnnt s at 250C and at least for 30 nonths at 5C. A
preferred enbodi nent according to the invention is an
aqueous ophthalmc solu tion for treating ocul ar

hypert.,ensi an and gl guco which comprises O, -,
A e o Rt st e e Mo S RID 4 ESwosP i sotu-
.syrfactant, 0.005 - 0.2% w y stabilizing agent,
tioR JAF<TAHAE RFVYT REPsicasiaR g iaaico man iy i GOsRIey

bufferi ng agents, pH adjusters and tonicity agents

0.088hveh1% i IRp RZgenalagues;

0.05 —0.5% wj/v non-ionic surfactant,

0.005 — 0.2% w/v stabilizing agent,

substantially no preservatives, and

optionally buffering agents, pH adjusters and tonicity agents conventionally used in

ophthalmic solutions, in a container consisting essentially of polyethylene.

The following examples illustrate the invention without limiting the same any way.

Example 1.

The effect of nonionic surfactant on the absorption of preservative -free tafluprost to
low density polyethylene containers was studied for 20 weeks at 5 °C,25 °C and 40
°C. Three different polysorbate 80 (Tween 80) conce ntrations, namely 0.05%,

0.075% and 0.1% were used. The composition of the preservative-free aqueous ta-
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ophthal m c solutions, in a container consisting
essentially of polyethylene. The foll ow ng exanpl es
WO k00984338t e the i nvention without |imting thePGHM206HM060211
way. Exanple 1. The effect of nonionic surfactant on
the absorption of preservative -free tafluprost to | ow
density pol yet hyl ene contai ners was studied for 20
weeks at 5 0C, 25 0C and 40 0C. Three different .
flupygist Sewy tiengecerhrebotuye $@nas QY04 Vaidluriishet 30 % glycerol,
0.05% 0.075% and 0. 1% were used. The conposition of
0.20heo ivmsBhydiogerephosplase dijudoals, @83 fouhsskemicdetdin 2id welium
except polysorbate 80 was 0.0015% tafl uprost, 2.25%
hydjbyicierankl/or Guy@8bchodic Loiddioraydiuss glenplp o §ghaté . di hydr at e,
0. 05% di sodi um edet at e and sodi um hydr oxi de and/ or
hydrochloric acid to adjust the pHto 5.0 - 6.7. 0.3
m of the conposition prepared above was filled in the

O.3Eﬁljcyf tRacbmpbsitibs F#Hibhied%‘é@e GRRtAleaan tid-BIs) par6k the ahedose

heating wth thé upper part of the co ntainer

y
cor&gqggfngqéberﬁﬂdf#gfgd‘gg'hléQﬁnr%(mMﬁe Hgfsér FAOSS 1ROBS AlalRY (LDPE).

ntal ner was pack ‘aged I nto paper

d al umni I hyl. ' i
Thér; 21?11:6? é/%l?lg?er%ﬂhg H‘{rﬂ?] ag%eg%)tr%grﬁgﬁsﬁéso lr:ele r%aqlﬁg i’l%%ro'ﬁgalﬁé? was pack-

or or

oG08 bearee Sk o e R TSt 1 Giraly S i

that the concentration of polysorbate has an influence
cukagPtt he absorption of tafluprost to pol yethyl ene.
Pol ysorbate (0.05 to 0.1% inhibits the absorption of
The sgmhaipingsroncenseption oh fatlppest v agmeagugddy i BHC. The results are
tenperature (400C ). An anmount of 0.075 to 0. 1% of
shoyot yslighesd ShBhsregolbeistiovhitat theorpneeteationstt polysorbate has an

influence to the absorption of tafluprost to polyethylene. Polysorbate (0.05 to 0.1%)
inhibits the absorption of tafluprost , especially even at an elevated temperature
(40°C). An amount of 0.075 to 0.1% of polysorbate shows good inhibition effect of

absorption of tafluprost.
Example 2.

The concentration of free acid of tafluprost in rabbit aqueous humor after a single

instillation of

1) preserved 0.0015% tafluprost ophthalmic solution containing 0.01% BAK and

0.05% polysorbate 80, or

2) non-preserved 0.0015% tafluprost ophthalmic solution containing 0.20% polysor-

bate 80, or

13
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absorption of tafluprost. Exanple 2. The concentration

of free acid of tafluprost in rabbit aqueous hunor
wW@tioen4ssesi ngle instillation of 1) preserved OPODIBI99/060211

tafl uprost ophthal mi ¢ solution containing 0.01% BAK

and 0. 05% pol ysorbate 80, or 2) non-preserved 0.0015%

taf | uprost ophthal mc sol uti on containing 0.20%

poI ysor t ) non- rved 0.0015% t af | ros

aBﬂtHﬁ%ﬁefw% ot Giibetyt 2ok ihalmis SOBYORGPPLORBE B0 PO tysor-

was studi ed. The concentrations of i ngredi ents except :
ba[i?d-or%/sor bate 80 in non-preserved solutions were the

foll owi ng: 2.25% gl ycerol, 0.2% sodi um di hydr ogen
washsosheht e di hydrate, 0.05% di sodi um edetate and sodi um

hydr oxi de and/ or hydrochloric acid to adjust the pHto
Ths.cdneerBrafionRabinigt cslianes exoeptipd lysorbpietdtainmon -ges drt ¢ dsdutions

descri bed above. The rabbits were sacri ficed at each

wéré (i PUbWing: £.25% EBcEroe).2 % aiuik dthylesgeni pid spigit® tihydrate,
and aqu eous hunor sanple was taken. The concentration

0.05% Uabluti e8dtat@ahd sb@uM NRfo kR aHARH hyéﬂoeglo}iaeacm to adjust the
val i dated LC- M5/ M5 net ho The results (N= 8 for eac

th%Sé’qui»y{tl on per tine p0| nt) are shown in F| gure 4.

Rabbits received the ophthalmic solutions described above. The rabbits were sacri-

ficed at each time point (4 animals per treatment per time point) and aqu eous humor

~ sample was taken. The concentration of tafluprost acid form was measured using the

validated LC-MS/MS method.

The results (N= 8 for each test solution per time point) are shown in Figure 4.

From the results it can be seen that the amount of nonionic surfactant has an effect on
ocular bioavailability. When the amount of the nonionic surfactant exceeds a certain
limit, penetration of the active agent to the aqueous humor starts to decrease. Thus
the amount of the nonionic surfactant has to be balanced, on one hand to minimize
the absorption of PGF20 analogue to the container walls and, on the other hand, to

maximize ocular bioavailability.

14



10

15

20

Fromthe results it can be seen that the amount of
noni oni ¢ surfactant has an effect on ocul ar

whe@ansssabi [ ity. Wien the anount of the noni oPETIP2009/060211

surfactant exceeds a certain limt, penetration of the
active agent to the aqueous hunor starts to decrease.
Thus the anount of the nonionic surfactant has to be
bal anced, on one hand to n%ﬁ%gize t he absorption of
PGF2aanal ogue to the cont ai Swal | s and, on the other
hand, to maxim ze ocular bioavailability.Cainms 1. An
opht hal m ¢ aqueous solution for treating ocul ar
hypertensi on and gl aucoma, conprising PG-2 aanal ogue
1. & intlzedmiiovauengy sdintént forwieetieg ncwslar bypeplenkiah mnd glaucoma,
aqueous sol uti on contains nonionic surfactant,
cosipaisingi PGF2p agdoduecancnactist dprediehty whergin aid efphetailndizSaque-
in a container consisting essentially of polyethyl ene.
oug solifien @phrathB Indhfo n@OLe Bletant MrabilifiRg QF@mrﬂa@gbit@m@Algi #8 pre-
1 wherein the PGF2 a ana |ogue is selected fromthe
seBRAYEs HONSInsdihdboRbistif BARRLASS of pdl?é%ﬁ{rféﬁé’.'
unopr ost one, travoprost, binmatoprost and tafl uprost or
a mxture of two or nore thereof. 3. The ophthal mc
aqueous sol ution according to claim1l wherein the PG-2
o} I OSt

ana ue i s tafl . 4. The.,opht hal m.c.a S
2 Sy OBt RARE et Rpol T aitioa SRR LR AP GRAE ana
con tainer .conprising mnor anmounts of polypr | ene,
logs iy STRGHCR FRM e A pHIPSSEEnE 0 1 ARG - SRPEP I ahoprostone,
acrylic resins, pol éstyr ene, polym ethyl nethacrylate

tragppiRyh Bimeopmst akkiappioRhe BUHYifefUE 03 BRTedheredt.
according to any one of clainms 1 to 4 wherein the

3. The ophthalmic aqueous solution according to claim 1 wherein the PGF2a ana-

logue is tafluprost.

4. The ophthalmic aqueous solution according to any one of claims 1 to 3 in a con-
tainer comprising minor amounts of polypropylene, polyethylene terephthalate, poly-

viny! chloride, acrylic resins, polystyrene, polymethyl methacrylate or nylon 6.

5. The ophthalmic aqueous solution according to any one of claims 1 to 4 wherein the
nonionic surfactant is selected from the group consisting of polyoxyethylene fatty
esters such as polysorbate 80 [poly(oxyethylene) sorbitan monooleate], polysorbate
60 [poly(oxyethylene)sorbitan monostearate], polysorbate 40
[poly(oxyethylene)sorbitan monopalmitate], poly(oxyethylene)sorbitan monolaurate,

poly(oxyethylene)sorbitan trioleate and polysorbate 65 [poly(oxyethylene)sorbitan
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noni oni ¢ surfactant is selected fromthe group

consi sting of pol yoxyethylene fatty esters such as
weologsebat e 80 [ pol y(oxyet hyl ene) sorbitan  PCT/JP2009/060211

nonool eate], pol ysorbate 60 [ pol y(oxyethyl ene)sorbitan

nonost earate], pol ysorbate 40

[ pol y(oxyet hyl ene) sorbitan nonopal mtate],

.pol y(oxyet hyl ene) sor bi t an nol aur at e,

wisharit by BORYE EHIERS S BHoeamEn PO OB Sl B EPPOSYBRY Iengdy-
[roly oxyethglene)sorbitantristearate], )

drogenaies gesioneibhe neyroedianedydeagesptedicpaios g Ogrolyoxyethyl-
pol yoxyet hyl ene hydrogenated castor oil 10,

enloy drogsratdiydastoe oy angepodyery e thadensrhydr ¢ ged@ied castor oil 60,
pol yoxyet hyl ene hydrogenated castor oil 50 and

polgokyahyleidiydigoeyfrypylogegiteld saeals bopolgokydiylene (160) poly-
pol yoxyet hyl ene pol yoxypr opyl ene gl ycols such as

b et 81 (pl&Bhi 43
oxRILYARUELIY LBOSI (PEOHIIT SBIPCORIL AL (1) boloxgplopy lene

(672 %?})cog glylﬁl%lni& Pii‘g],‘)}%%l?o? o éclene{)(gllﬂrz B&M@kﬂ}%g?,ﬁné ?99) glycol

yoxypropyl ene *( roni c” P8

| yoxyat Y/ :
PIRRPEE Ry SR AR 1P8) OERUABEIERE (P Bly i {Phtonic F127)
0l.y0X | 0 | yeol uronk cnl- 441 , I
an G IPEAEHS 5 5P budop s LML TploichlL L 281 B85yt 40
&ﬁhth@%ﬁic agueous sol ution according to claimb5,
Steqiats WA UCIRSC AYHT BTE su r factant is pol ysorbate 80 or
castor oil. 7. The ophthal m ¢ aqueous sol ution
according to any one of clainms 1 to 6 wherein the
amount of the non-ionic surfactant is 0.05 to 0.5%
6. Thy ephthgdméd aquegbs yolotiosageprding do Claim o, whstrie ngpiemic sur-
preferably about 0.075% (wv). 8. The ophthalmc
factaopt oprdy ®obait 80 0r agtorai.ng to any one of clains 1 to 7
wherein the
7. The ophthalmic aqueous solution according to any one of claims 1 to 6 wherein the

amount of the non-ionic surfactant is 0.05 to 0.5% (w/v), prefer ably 0.05 to 0.1%

(w/v), and even more preferably about 0.075% (w/v).

8. The ophthalmic aqueous solution according to any one of claims 1 to 7 wherein the
stabilizing agent is selected from the group consisting of ethylenediaminetetraacetic
acid and salts thereof, sodium nitrite, ascorbic acid, L-ascorbic acid stearate, sodium
hydrogensulfite, alphathioglycerin, erythorbic acid, cysteine hydrochloride, citric
acid, tocopherol acetate, potassium dichloroisocyanurate, 2,6-di-t-butyl-4-
methylphenol, soybean lecithin, sodium thioglycollate, sodium thiomalate, natural

vitamin E, tocopherol, ascorbyl pasthyminate, sodium pyrosulfite, butylh ydroxyani-
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stabilizing agent is selected fromthe group
consi sting of ethyl enedi am netetraacetic acid and
W@ 200984B3her eof , sodiumnitrite, ascorbic acid,PCT/JP2009/060211
L-ascorbic acid stearate, sodi um hydrogensulfite,
al phat hi ogl ycerin, erythorbic acid, cysteine
hydrochloride, citric acid, tocopherol acetate,
assi n1d|chlor0|soc r at 6-dj -t -butyl-4-
softet HyPBHERD B ce b pERIAR Y SWidg] tefinks ﬁ@d? bt fycol I ate,
sodium thiomal ate, natural vitamn E, tocopherol,
hygroxyphsy)perepiepaicn Bropy! soliteA-piFF @i engianidazole and oxyquino-
but yl hydr oxyani sol e, 1, 3-butyl ene glycol,
linpenlpheteyt ht yl tetrakis[3-(3,5-di-t-butyl-
hydr oxyphenyl )] propi onate, propyl gall ate,
2- mer capt obenzi m dazol e and oxyqui nol i ne sul phate. 9.
The opht hal m ¢ aqueous solution according to claim8

9. Phe bphtRalitle aghis IsbHit B8 2088 Hingi t6 clHimOBliviBredsl teadi£bili 1
The opht hal m ¢ aqueous solution according to any one

ag&ft iShRbIBmlede®ntd Wherein the amount of the stabilizing
agent is 0.005 to 0.2% preferably 0.01 to 0.1% even

nore preferably about 0.05% (wv). 11. The ophthalmc
aqueous solution according to claim1l in a single dose

10;’ﬁ@ m%?%g%}p-{cg g%l.? r1]1ts hg]f.l{n off ACCOT q)ugfr)lu Yo %8' Ut I% OF AEHOY % Bgvﬁe?ein

I Sin east one

furth h t [ I bst
iy q“rﬁwrﬁkf S ser @‘E% D60k warats A Lo 1% fyen
- 0. Ol@bmﬂv PGFZaanangue 0.05 - 0.5%wWyv
m% ﬁrqferﬁbky ahgit GE5 niev/v)-

11. The ophthalmic aqueous solution according to claim 1 in a single dose form.

12. The ophthalmic aqueous solution according to any one of claims 1 to 11 compris-

ing at least one further pharmaceutically active substance, such as timolol.

13. An ophthalmic aqueous solution comprising

0.0001 —0.01% w/v PGF2a analogue;

0.05 —0.5% w/v non-ionic surfactant,

0.005 — 0.2% w/v stabilizing agent, and

optionally buffering agents, pH adjusters and tonicity agents conventionally used in
ophthalmic solutions, and substantially no preservatives, in a container consisting
essentially of polyethylene or in contact with container material consisting essentially

of polyethylene.
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0.005 - 0.2%w v stabilizing agent, and optionally

buffering agents, pH adjusters and tonicity agents
w@oweasssonal |y used in ophthal m c sol utions, BEEJIP2009/060211

substantially no preservatives, in a container

consi sting essentially of polyethylene or in contact

Wi th container material consisting essentially of

pol yet hyl ene. 14. An opht hal m ¢ aqueous sol ution

conprisi ng 0.0010 - 0.0015% w v tafluprost; 0.05 -0.1%

w v pol ysorbate 80, 0.01 - 0,1% w v di sodi um edet ate,

l4afg Oébihﬂbﬁlﬁquye%lLﬁSO&tFW%W%% pH adj usters and

tonicity agent s conventionally used in ophthal mc
0.0030 1t G005, % awfdl taflitpsesint i al |y no preservatives, in a

contai ner consisting essentially of polyethylene or in
0.050n046% wy poilysarbhizider material consisting essentially

of pol yethylene.. 15. An ophthal m ¢ aqueous sol uti on,

0.000P 18 Wwnkgd o R EDSEetdtY, 4l | upr ost 0. 075% w v
pol ysorbate 80, 0.05% w v di sodi um edetate, 2.25% w' v

opgé)%egrwfferﬁg?aé%ﬁ\(svpﬁ QdjudrBr b Y RS RRAIBAE Rionally used in

ate, pH adjusters, and substantially no

opH{hgﬁﬁE\égfu't%ﬁi’andrkugstgﬁ'ihtlgl' ﬂbeﬁregéwa'l@és! R &SRRt @(MSYsting
essentially of polyethylene or in contact with container material consisting essentially

of polyethylene..

15. An ophthalmic aqueous solution, comprising

0.0015% w/v tafluprost

0.075% w/v polysorbate 80,

0.05% w/v disodium edetate,

2.25% w/v glycerol,

0.2% w/v sodium dihydrogen phosphate dihydrate,

pH adjusters, and substantially no preservatives, in a container consisting essentially
of polyethylene or in contact with container material consisting essentially of poly-

ethylene.

16. The ophthalmic aqueous solution according to any one of claims 13 to 15in a
container comprising minor amounts of polypropylene, polyethylene terephthalate,

polyvinyl chloride, acrylic resins, polystyrene, polymethyl methacrylate or nylon 6.

18



of polyethylene or in contact with container materi al

consisting essentially of pol y ethylene. 16. The
W@piwwhai3nd c aqueous sol ution according to any PCEJIR009/060211

clainms 13 to 15 in a container conprising m nor

anmount s of pol ypropyl ene, pol yethyl ene terephthal ate,

pol yvi nyl chloride, acrylic resins, polystyrene,

17 qhY Bre Rl GRS e B o Py el gPhe 373 Logn

in a single dose or unit dose form 18. The
Snﬁgﬁg?éBQﬁQ?l &49@0.sol uti on according to any one of
claims 13 to 15 in a fluid dispenser form 19. A
met hod for increasing aqueous solubility and inproving
stability of PGF2a anal ogues in an aqueous ophthal mc
18s AThgtapbthalmenpruicsiinsplotien stcopdingto prepar dihgaiars Holeekiua a
opht hal m ¢ sol uti on contai ni ng PG-2a anal ogue,

5 fluiddispaiser $aii.act ant, stabilizing agent and
substantially no preservatives, and packagi ng the
preservative-free ophthalmc solution in a container
consi sting essentially of polyethylene or in contact

19%&@9@%@1 lﬂ&reagﬁﬁg Lghaiusgemﬁnﬁylaﬂs i ?&Hﬁé Qﬂabﬂiﬁwof PGF2a

pol yet hyl ene. PG-2a” anal ogues

anE‘BgHésaﬁta‘ﬁr g,%@oc i Jgﬁ]fﬂcaéaﬁ&o@%tﬂ&gﬁgl%%yg Qo% g,f?galfis% an

at ment ertensron
s sBRHR ol okl PR RS R B nar Gy syt staoi-
10 ese%%%ct@ SRLiAL AP BreseiaUe S DEfksed bpaRAgagve-fre
ophthalmic solution in a container consisting essentially of polyethylene or in contact

with container material consisting essentially of polyethylene.

20. Use of PGF2a analogues for the manufacture of an ophthalmic aqueous solution
15  for the treatment of ocular hypertension and glaucoma, wherein said ophthalmic solu-
tion comprises non ionic surfactant, stabilizing agent, and substantially no preserva-

tives.

21. The use according to claim 20, wherein the ophthalmic aqueous solution is pack-
20  agedin a container consisting essentially of polyethylene or in contact with container

material consisting essentially of polyethylene.

22. A method for treating ocular hypertension and glaucoma, which comprises ad-

ministration of an ophthalmic aqueous solution comprising PGF2a analogue as an
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in a container consisting essentially of polyethyl ene
or in contact with container material consisting
wez®ensizsd |y of pol yet hyl ene. 22. A net hod f orPCT/&R009/50211
ocul ar hypertension and gl aucoma, which conprises a d
m ni stration of an ophthal m c aqueous sol ution
conpri sing PGF2 a anal ogue as anactive ingredient
thereof to a s ect jn need of said treat
Wrfeingreslicntt lber?ﬂa‘b Raupiert 10 neA e seie EBHPFT s ¥ efr‘?b‘h?”dﬂ pghthal-
surfactant, stabilizing %ent and substantially no
mlg selypy gpmpgges nonionic surtac ant, stabilizing agent, and substantially no

preservatives.
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