WD 2005/ 089715 PCT/ EP2005/ 002804 OPHTHALM C SOLUTI ON
COVPRI SI NG SCDI UM CARBOXYMETHYLCELLULOSE AND
WOYRORGOHVEROPYLMETHYLCELLULOSE The present i nvepdT/@P2005/002804
rel ates to ophthal mc eye wetting or |ubricating
solutions that contain both hyd roxyp ropyl nethylce

| oBuuAdae §didivEdn @BdpEReid Bbsand eXyEmRyyeetbililveses anp
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expressly incorporated by reference herein in their
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solutiope ﬁarapmgﬂh%cgﬁgvhmﬁ@ﬁﬁ@algo Helugpd gt the solution. it has also been

surprlﬁnj\( ﬁatdqt}ﬁbi éjgﬁ‘%r?ﬁuéng’b%@iﬁmﬁél& (?&UQ; iNRBhP&Imic solutions

reservative for the eye wetting
that C@éﬁ'@b@‘bdﬂﬂ"\i? W@M@ubrl cating solutions of the
i nvention. A hydrogen peroxide source is any peroxy
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decahydrate, Sodi um peroxide and urea peroxide. It has
lubricajag ﬁo'ﬂtﬁﬂf’d?ftﬂl*ﬁamV%iO&cét hydregenderardes Qe i€ 3% iPEs3Xy compound
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system The hal m ¢ "denul cents that are contali ned
sourcgspwhigh p&wﬁﬁm ?ﬁeﬁwge gFsuttard am%@b?fthvdrqs;@e PErifeangludegedium
perbo@@d%drz e st JeFde atrfstes pBrolmge It&\a\élb%l@ﬁ%drw tRAt

cps for a 2%solution using Brookfield
peracquﬁfmaww@meé@xy cAMAPURd CanRPtRA @ab'k\%edwt@ﬂf'@ meamsent
syster®oC to neasure viscosity. The CMC (Akucel | AF 2781)
used can have a viscosity of 15,570 cps for a 2%

solution using Brookfield nodel DV-11+ Vi
S OBSDaIET: dRdpacerts thakats QpiAmEqan P SqrBPRUREg pLthe present

inventidh SFEOBIPMC aRUCHVEN | EnednBRIes(Eafv) dBAE ca Baved h@@ﬁity Bf 2,75 cps

for @ 24 s QUL BIOGR RO BB TANRCEIOAR VY RS2 SPindlEtd P rom and
25°C téea¥breRlibcoélty. T8 Emamakkéen Aobed 1) ubed 8w Raveld GisttMcof
15,576 (562 Bok saIPnd5UB Eo0OBEI R BB ViEOTSleTalh £fspindie a
1.5 rpiiad 25°C to measure viscosity. Suitable grades of HPMC are Methocel A, E, F, J,
and K brand products from Dow Chemical and suitable grades of CMC are Akucell AF 2781,
Aqualon 7H3SXF PH, 7L, 7M from Akzo Nobel, Aqualon. The HPMC concentration in the
formulations of the invention can be between about 0.005% and about 1.0%, and the CMC
concentration in the formulations of the invention can be between about 0.005% and about
1.0%. In one embodiment, the HPMC and CMC concentrations in a formulation of the
present invention are about 0.3% and about 0.25%, respectively. Other demulcents that can



concentration in the fornulations of the invention can
be between about 0.005% and about 1.0% I|n one
weaphsdssTent, the HPMC and CMC concentrati ons i PCBEP2005/002804
formul ation of the present invention are about 0.3%
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can WD 2005/ 089715 PCT/ EP2005/ 002804 be utilized in
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of perq:m Icympymdwh@n@ngl phmnhpnptés ydiosphate® stannaiagr el§e frhysiologically
compaﬂﬁl@%’éh?@f @o@Phédl@ S&d? ﬁ'%g URBDREA] %ch%@&hﬁ@ﬂe Rlanfile
own sta zers roxy compounds i ncl ng
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Other giebatlraa(rmt pRrPBHeorRREGR oReT! 'aéhejpraﬁ@pemfy@e plesgntdryenyjon are
dlsclos%e'ﬂ)gté tﬁa‘?erﬂﬂot § 72BRI9Ck ABHalia, column 5, Ilrclle 55 élo column 6, line 34,

roxyet ene- 1.1, - di phosphoni ¢ aci
phyS| ol ogi cal |y acceptable salts thereof. O her
sthepbiove stadilisersgandeused ﬂfpe'mvésa'u@éwa\'msmr?%uw meptiqned to

which fPfe lﬁ\fé‘%h@f‘i %S%ig)hcétﬂé/eﬂ&lv%r%ﬁen He26/L088 1 tb '&oHe$n cgrﬂbéi%th a

inter alia, colum 5, )
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lens mhferidl most al | indications previously nmentioned to

When the peroxy stabilizer is diethylene triamine penta(methylene-phosphonic acid,
it can be present in the solution in an amount between about 0.001% and about 0.02% by
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whi ch the invention is applicable. However, when the
solution is to cone in contact wwth a hydrogel soft
W@ onsagd713 ens, stannate stabilizers are to be PODER®US/002804
as they tend to "cloud” the Iens material. Wen the
peroxy stabilizer is diethylene triamne
pent a( net hyl ene- phosphonic acid, it can be present in
weighttdf eheS€dlutionOor ih mnadmeumD betiveba HEED.002% tind 28610, oY by weight
%gout 0.02% by -2 WD 2005/089715 PCT/ EP2005/ 002804
of the of the solution, or in an anount between about
0. 002% and about 0.012% by wei ght of the solution.
Whaen tHeepegpexyostyibibdenlis 1-hgdroxyeshylene-1,1,-diphosphonic acid it can be

- hyd h d it .
preserf LB SR e GBSk dt oL il 620 B weiont of the
solutio, 002% and about 0.2% by wei ght of the solution.

Stabilizers other than diethylene triam ne
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o 3ty SRS B, 9\ R 0 2SR e,

preservérbsqiutine oveetweeh abow).01%\ane 0.1 by b/le@hs af '1h§ pdﬁserved solution.

ware SRS IEDARLaR AR BETHER SH Shalie 8001 Rehaly
Preseriad s@lutiorts comgaisingeabeat §.01etnd| 0. talalkaling earthimstdl sslktsdare

: rel \/ t
dlsclos@?&%{ag nﬁg? pgerusgﬁ?l ?Htg\' r%% q?iaplé\%cequj\a;t;é‘ra%ﬂﬁfﬁgf ELFE}’\ saluble alkaline
earth metal sails éncreaneisfantifynbal memwateﬁwecsewqmﬂwnicnsolunons preserved
: ﬁgm I eserved wth | ow amounts of
‘w'th lo r%%égr:bp Pégébep%?%ﬁ H of the stabilized sol uti on

IS between about 5.5 and about 8. Preferably, the

ofheaptd phthie| stahdizer palutigr is hedves atous élﬁmdoabqug%é’f%éh'y the
pH of Q‘Q%Hﬁ} %d nyﬁgéjerﬁ)&om §$qu?c5nefs%%§@e% a3 re?’r‘-d%@%os@p%ferable

can e adj uste
betwe¢m@tamp@r5aancbh ofThe @it capl ke acmmm@%d@s'redchyanwmfag@ effsuitable

amourﬂs Bhé(c?'d 8|J &%'e(iﬁl lﬁfw& glogrcé R hstukdintthe aﬁmeﬁteﬁ‘nployed e.g.,
enpl o n% oric acid and sodi um
hydroqmnp@ﬂd@d Spldélrnéh Pxige present in the preserved
sol utions according to the present invention one or
NP efe FRRBre& R in thaWRsderild Ridtibns BEErding to the present invention
phyS|oIog|caIIy acceptabl e tonicity enhancing qent
one oranere Lpnendigpadl, ggt@,tﬂrglallwepr[gd@y&glogucallmq;g@p{a&le tonicity enhancing

agentsS 5 iabR! such layeME Moludd! K imdFitel s&dltbldgSeerol; alkali metal halides;

phosphates; hydrogen phosphate; and borates, such as sodium chloride, sodium phosphate

monobasic and sodium phosphate dibasic; and polyols. The function of such tonicity
enhancing agents is to assure approximate physiologic tonicity to the solution which is
instilled in the eye or to help assure such tonicity upon dilution if dilution is necessary prior to
contact with the eye due to peroxide content as indicated above.

Preferably sufficient tonicity enhancing agents are present in the solution so that it is
substantially isotonic or, such that, upon decomposition or dilution of the hydrogen peroxide
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phosphat es; hydrogen phosphate; and borates, such as
sodi um chl ori de, sodi um phosphate nonobasic and
wa osbsoga7phosphat e di basi c; and pol yol s. The fupCt/EP00®602804
such tonicity enhancing agents is to assure
approxi mate physiologic tonicity to the solution which
is instilled in the eye or to hel p assure such
thereirt, el resdlting palaticehi i stibsiantiafly dotanid, ery.,i substaotsllyaguivaleinbin tonicity

R

enhanci ng agents are present in the solution so that
i Thel lutionb sf thetpreddny inveaticnmian aiso, insludd buffexing ageots such borate

on or dilution of the hydrogen peroxide -3
and pr B Bal 1 LTy EP2008/ 002804 1 her o, the
resulting solution is substantially |soton|c e.g.
slolgetenat, itteet $tabitizpd hyalregen denoxidmsaitions of the@res@%rtyyntnon are
charac\(fﬁlz E%y%ﬁ@&%o?&%rﬂ@a‘ﬁhh@@bgﬁ ncb%lr %Eée?é}gteﬁrt%{t?fﬁwg' ogfsby

resent I nvention éan al'so i Re
heatin@g‘@rmteusm HAY &tfer 2hhelrphdbyh maesrmffllfeo@thetsmccgemtmns is
enhanf:gbe lﬁ&r%gt/%rlvg\%ﬁna?élwc%%% ﬁgﬁ%ﬁegﬁa%ﬁ%bg Ba eﬂﬁertd?\?/smloglcal
tolerabd»tt subseduerity hmra@en per9X|dede¢prum$ettonaccel er at ed
conditions, e.g. heating the solutions to 100C
f
otk Mg ?s”%“"" Aol  BhyLRESousons s ot o
trace apaMpbel hyderaenaesoxidemespecally Jess thyn 409 e, iskipsireyesgmnealthe
hydrog&ﬂ ('p%'fcﬁg)del ¢drfesSiH t&%ﬁﬁH?\)@ﬁh fhe ¥ IFBOEk e LatdlSse existing in the eye
osi t1on. Anot her advantage I n using hydrogen
tissue p’é‘rc@kﬂs@i the hreakstommeaf e hybhegan ratexide intgwater pad oxyagpe As a
result, Wé%tloﬁf upHE R @Qlo‘ﬁebé’éﬂn%% pr@%lv@lfte}é aln%sg?reetrﬁﬂlnmges
'S destroyed once th hydr ogen peroxide cones In
adversedﬁ@%t@ﬂs i by ptqbéereg/essor:@tedewmmr\er presaryatiyes, sieh esitigyinability
to bre%rbgvjﬁ%ﬁé’&loug bSPBSuNs! hreGRHmatédie breakdown of the
rogen peroxide into water and oxygen. As a result,

the soI ution, E\é' a'pl i cati on, becones
pF aawlign p{,@efslo t@? e'lé(?P‘JPr\ﬁafﬁ‘i ba pade ingRygogyentional

manner! E8E&iaPilsle, alllte tHy @Pﬁpﬁiﬁ%n@%‘tw'tﬁ’érﬁﬂe‘m&%g@ﬁ Befoxide and water
preservatives, such as the inability "to break down

can bej piagsehiB a<optAIRes @RE Feshyrnselarably soacertrated tydrogen @ﬁf%‘fde added

theretd With FRing. ';Qfe‘?nétfvelyh@ne'dgy%b&fénﬁsa&rh% mbesd ua withYa small portion
conventi onal manner or

of liquig §tadIReRn thendha epmainder of fhe fﬁ%w@g efde lowied B foe hdregen

peroxi§&anBenddt 8L Wd?era THeNiRb&I8S erﬂ‘a%ﬂcnfw@ @géht [9:9 %Q:kéfbér}’can then be
concentr at ed, rogen peroxi d thereto wt

added g7 therfgrme thytmqa@éqeyaddpﬁéo meghngléeﬁ%n@ﬁpgf geinane Skl” in the art

will be 'aWARESH et i vRiab8me in tRE FriahRéY of%rntdlaﬂi%g dhes t@Midns 2 khe
then the remai nder of the stabilizer fol | onwed

inventigh. t he hydrogen peroxide, and most of the wat er. The
vi scosity enhancing agent, i.e., thickener, can then

bEhe solutions of the invention can be packaged in any pharmaceutically acceptable
packaging, but it is desirable to package them in squeezable plastic multi-dose containers,
such as dropper bottles. Such bottles can be made, e.g., of polyethylene or polypropylene
or mixtures thereof. A dropper bottle will typically dispense between about 25 mL per drop
and about 50 mL per drop. Typically, between 1 drop and 10 drops, or between 1 drop and
5 drops, or between 1 drop and 3 drops are administered at one time when employing the
solutions of the invention when wetting or lubricating an eye.
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added or the forned solution can be added to the

thi ckener. One of ordinary skill in the art wll be
WER@sA8Lis numer ous variations in the manner of PCT/EP2005/002804

formul ating the solutions of the invention. The

solutions of the invention can be packaged in any

phar maceutical ly acceptabl e packaging, but it is

Yesdn @i@'o%siréb@&fl IvagRalizBe el pﬁer@)(ﬂdi@@dtﬂbif enplnesdnsknown, such as
mul ti-dose contain

rinsing ontacliag H&@O&éwﬁdﬂ@rﬁ%mﬁm Ca‘ra?aaa 2w {hsﬁgﬁ%lﬂae"%e Aol o
decomp&eMiid &Jefoxidd, will QﬂfﬂlﬂeeSAdd'tthKﬁhys»éld@idaD@@hpdiIMd petoxide

Wi II caII di spense bet een about
neutralging aash N Gee (S HERG dBTH: S TgE g ol sHipie s thereot,
such aéithe sHQiuds o, or between 1 drop and 5 drops, or

between 1 drop and 3 drops are adm nistered at one

' when enpl oying the ' s t he |n ntion.
UhEToT e AR eserifiobibalve bungges BE sy niended
to limit R@TédéBa@@W Di2Eibn, Miten demonstrate thersadibikty bbthe peroxy solutions as
saiizg Gy 5 2H B i OSBRI Ao e TSP AR onenvise
indicatgd.ati num cat al ase or any other substance known to
deconpose hydrogen peroxide, wll suffice. Additiona
EXAMéF%ﬁiOlogical conpati bl e peroxide neutralizing agents
ude reduci ng agent, such as pyruvic acid and
Tabl fuitable salts thereof, such as the sodiumsalt. The
ol l ow ng exanples are presented for illustrative

pur poses and are not intended to |iWistoditydcrss},0nERBM, Spindle
this invention, but to denonstrate th#4ztTatipl ¥ 2y CoBrookfield
Formwation Noxy soIRj‘tl on% HRMCst $N4-CMEd | n wiseemetanhmadelDViH+

thel present i®§&ntion9.3All par@® are by wei ght244nl ess
ot harwi se i n@i8&hat ed. OBXAMPLE® 4 Tabl e 1 Vi scosi¥y
(cp$), 1.5 RPWMO0Spi ndP8 # 42,0Fenp. = 25C, Br&dkfield
For4ul ati on Nd98%H % HPMC % NELTMC vi scomet er 2fd@el
DVI$+ 1 6.8745.8863 0.5-244 2 6.5885 0.3 0.4 154003
6.790 0.3 0. 368 4 6. 980 -- ©49% 242.0 5 6. QQ@O

0.5% 50.0 6.981 0.234
8 6.982 - 0.097 2.0
9 6.973 0.9 - 132
10 6.977 0.54 - 36
11 6.977 0.36 - 8.0
12 6.983 0.18 - 2.0
13 6.999 0.09 - 0-2
14 6.997 0.18 0.18 16
15 7.011 0.155 0.53 100
16 6.977 0.45 0.45 210
17 6.953 0.09 0.09 6.0
18 6.980 0.09 0.81 232
19 6.951 0.72 0.18 160
20 6.949 0.54 0.16 66
21 6.989 0.18 0.72 232
22 6.981 0.81 0.09 166

Example 1 contains the indicated concentrations of HPMC and CMC in an aqueous
solution with 0.32% sodium chloride, 0.2% boric acid, 0.12% KCI, 0.05% calcium chloride
dihydrate, 0.01% magnesium chloride hexahydrate, 60 ppm Dequest® 2060 and 0.028%
sodium perborate tetrahydrate.



6 6.984 -- 0.414 26.0 7 6.981 -- 0.234 8.0 8 6.982
-- 0.097 220 96.973 0.9 -- 132 10 6.977 0.54 -- 36

waA 1006/07750.36 -- 8.0 12 6.983 0.18 -- 2.0 1BCHEPHD5/002804
0.09 -- 0-2 14 6.997 0.18 0.18 16 15 7.011 0.155
0.53 100 16 6.977 0.45 0.45 210 17 6.953 0.09 0.09
6.0 18 6.980 0.09 0.81 232 19 6.951 0.72 0.18 160
Hxafnpht cOntaihs Ghdl indizbted2bnberBfiols 4BHPMT2an832MC2R an aqueous

solutiof iR DT hEPUHE oS I Erd B 120 RRbOLTe T damaorde

dihydrate t 010 0%323greedinuchicidediaxdrydrate266 ppmi RecuesY,2000 hR&0.028%
di KCl 0105% ﬁa%cé um chl oride dihydrate, 0.01%
sodium, perhaiAte (lraRYdBriede hexahydrate, 60 ppm Dequest(r) 2060

d 0.028% i h o
Toa i senape fhebaRalerGoaed tphE TRt g Ot ap pgueous
solutioh I\l\fﬁhf_ﬁ‘t%(ﬂ)o_ﬁt@ﬁﬁien%gﬂ/%”ﬁ%@, @fl (Z:T]ﬂll:ml?, gnd%CMbﬁhm C?bridgg?gﬁ&te,
utli.on w . 32% [ | dee % 0,aCl
0.01%Fegpes ity higssdiesanser e, o o ESe aPag 2ha o6 ity

perboraegaleshydratehl ori de hexahydrate, 60 ppm Dequest(r) 2060
and 0.028% sodi um perborate tetrahydrate. Exanple 3

P8 ot AR BRI R e B Gl onc n

an aquda@ solOtichi2@HHKTRE%0scdbfb clalbidea) Q3% oalciden ahildrigerditiverate, 0.01%

magne%%:ﬁﬁ@??o%‘ﬁ%ggaréﬁg 8{?’%5@&%&%?@8{”@% ggtrag%tﬁtgl?@oride, 0.0024% citric

acid mpedhyaatelr Gt gpm Dequest® 2060 and 0.028% sodium perborate tetrahydrate.

Table 2
Sum of
Viscosity v Viscosity of
(synergistic = Separate Formulations with Separate
Formulation Conc. CMC, effect) Similar Amounts of CMC and  Formulations
No. HPMC (%) [cps] HPMC [cps]
1 0.3,0.3 68 6 (0.4% CMC) 34
11 (0.36% HPMC)
16 0.45,0.45 210 5 (0.54% CMC) 86
10 (0.54% HMPC)
17 0.09, 0.09 6 8 (0.097% CMC) 4
13 (0.09% HPMC)
20 0.16, 0.54 66 7 (0.234% CMC) 44
10 (0.54% HPMC)
15 0.53, 0.155, 100 5 (0.54% CMC) 52
12 (0.18% HPMC)
1 05,03 244 5 (0.54% CMC) 58
11 (0.36% HPMC)
14 0.18,0.18 16 7  (0.234% CMC) 10

12 (0.18% HPMC)

Table 2, above, demonstrates the synergism with respect to viscosity that can be
achieved in ophthalmic artificial tear formulations that contain both HPMC and CMC. In all
cases, as demonstrated by Table 2, a formulation with a similar, but lower, total
concentration of HPMC and CMC had a higher viscosity than the added viscosities of two
solutions which individually contained either HPMC or CMC. So, Example 16, which
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Exanpl es 4-19 and 20-22 contain the indicated
concentrations of HPMC and CMC in an aqueous sol ution
wWowdaos/08726% sodi um chl ori de, 0.05% cal ci um chl peT/EB2005/002804
di hydrate, 0.01% nagnesium chloride hexahydrate, 0.5%

boric acid, 0.12% potassium chloride, 0.0024%citric
aci d nonohydrate, 60 ppm Dequest(r) 2060 and 0. 028%
contaiso0li467 WRMGarat (45% GG yhsa wscositabf 21Qcrsuwhité a solution of
o ity . Vi ' f i SthiGio : :
05490 RS oS i B 0L g SRR oy o ABHICHA 5 g piscosity of 36
cps, gieinhectb)al Sdditiveavisolsibyuoft 86 cfs. QWS sunprisieg sinesdisroms visewsity is found

9 .3 68 6 (0.4% C\D)

for all g@‘%f%(%%&%@% ﬁﬁ%t’%@o@fk&oﬁﬁ@%ﬂo 5 (0.54% CVC) 86
10 (0.54% HVPC) 17 0.09, 0.09 6 8 (0.097% CMC) 4 13

Examgl@209% HPMC) 20 0. 16, O.54 66 7 (0.234% CMO) 44 10

(0.54% HPMC) 15 0.53, 0.155, 100 5 (0.54% CMC) 52 12
(B seBieHAER%IHPME (g@ds EAMY), 8 5fobaimacivie)265gNagh, 0.12% KCI,
0 . [ o .
0.3% SRCTRRREN kit £4 0 B Taknd chidndc i e, 911 Fgnesium
chlorideyhexalyydratewd-0A24 % sitée acid eopobydsate: 0-00AA% Ragwepld 2060, 0.028%
: j d h W abhil Gl ar formul ati ons

sodxurﬁggntb%}éag%tvéa;?}ﬁ%%?hqhgk/% 'gégjb%:lt%/ect@Fﬁ%gl | cases, as

denonstrated by Table 2, a fornmulation with a simlar,
Comparative BygppletZ8t al  concentration of HPMC and CMC had a

hi gher viscosity than the added viscosities of two

soifaigann Refipsc Hiawga! Vi eanainipd doneMiChed ei t her HPMC or

CMC. So, Exanple 16, which -6 WD 2005/ 089715

PCT/ EP2005/ 002804 .
Each of seven subjects dropped 1-2 drops of the formulation of Example 23 and

Comparative Example 23 into each one eye and waited for 2-5 minutes. The dropper bottles
‘containing both formulations were unmarked. After all the subjects evaluated which
formulation they preferred as providing the most comfortable feeling in the eye(s?). Five out
of the seven subjects favored the formulation of Example 23, and two favored the

formulation of Comparative Example 23.

Consequently, another aspect of the present invention is the use of an ophthalmic
composition in the manufacture of a medicament for the treatment of dry eye, wherein said

ophthalmic composition comprises:

(a) a hydrogen peroxide source in an amount sufficient to result in between about
0.001% and about 0.01% by weight stabilized hydrogen peroxide in said formulation

as a preservative;
(b) one or more ocularly compatible hydrogen peroxide stabilizers;
(c) hydroxypropylmethylcellulose; and

(d) sodium carboxymethylcellulose.



contai ns 0.45% HPMC and 0. 45% CMC, has a viscosity of
210 cps, while a solution of 0.54% CMC has a

wob@msosiTiy of 50 cps and a sol ution of 0.54% HRVIZEPZSS/602804
viscosity of 36 cps, giving a total additive
viscosity of 86 cps. This surprising synergismin
viscosity is found for all solutions tested that
cOing miventiot o @i4s zisela ARG B teeap Hey 8 iMpaliantin reedodf such

o i1y By AT 5t o

ophthamiaccampashitioorcoagriginglydr at e, 0. 01 % nmagnesi um chl ori de
hexahydrate, 0.0024%citric aci o{ anohg/dr at@. ?3 060%
Dk (RRYrPYerpeRIeXide sessedn ALANaM SEl S hicd ert B PepkteRpLout
THO0 M dndl dutio Le% Byowdigit3abillzedpadmiyen pefoxiiemr gaid 3ormulation
Al l ergan's Refresh(r) Liquigel TM contai ning 1% CMC.
EBt A PHISCB@IE® subj ects dropped 1-2 drops of the
f QR [ f a8t LweExanpl e 23
i ﬁ)l) e, rﬁ&e%cugﬁﬁ%ﬁat%ﬁ @g)q?%espg@g{ﬁé 5{4BiliEerd

0 each one ‘eye wal t m nutes. The
d Fo Bfeth tlasaiamg both fornul ati ons were
uﬁ?}an?ﬁedx?p%tyer a)?klgy"t he subj ects eval uated which
f o) modatn oarbpkeetpylediblosed as provi di ng t he nost
confortable feeling in the eye(s?). Five out of the
seven subjects favored the formul ati on of Exanple 23,
a
216 ARG ey a8 SORRLS o s 0.
contagd lensewgarensy anartifeiali tears hend/erdodry ge ggatrat.fince said compositions
ibi | SHyRRobREerhiBS JrEREH ioRtolERsHil brtie8Wistd1@is prior
R AR e M ik S A P
art compagiidist i on conprises: (a) a hydrogen peroxi de source
in an anount sufficient to result in between about
0. 001 % and about 0.01 % by wei ght stabilized hydrogen
peroxide in said fornulation as a preservative; (b)
one or nore ocularly conpatible hydrogen peroxide
stabilizers; (c) hydroxypropyl nmethyl cel | ul ose; and
(d) sodi um carboxynet hyl cel | ul ose. -7 WO 2005/ 089715
PCT/ EP2005/ 002804 The invention provides also a
nmethod to treat dry eye in patient in need of such
treatnent, said nmethod conprising the topical
adm ni stration of an effective anount of an
opht hal m ¢ conposition conprising:



(a) a hydrogen peroxide source in an anount sufficient
to result in between about 0.001 % and about 0.01 %
whyoosesgint st abilized hydrogen peroxi de in saiBPCT/EP2005/002804

formul ation as a preservative; (b) one or nore

ocul arly conpati bl e hydrogen peroxi de stabilizers;

(c) hydroxypropyl net hyl cel | ul ose; and (d) sodi um

car boxynet hyl cel | ul ose. The conpositions of the
Claimfdr esent invention can al so be used as confort drops

e.g. for contact |lens wearers, as artificial tears,

and/or for dry eye treatnent, since said conpositions
1. eXin bphthalsi@eolution @inysiscgcheni cal properties and

superior tolerahility properties vis-a-vis prior art
c@ﬁ;ﬁa@mr?wer%dWLz @/&wawtﬁefﬁﬁﬁp%ds#“@bzgween about
(.80 1% and-abb0t @DINR! idightselbilize @ Ry &REBH beioR@e if 8did formulation

hydr ogen peroxi de source in an amount sufficient to

r @S PeSERa¥ ween about 0. 001% and about 0. 01% by
hoght stabil]j ' I ' .

B KT e gt CHBbARRRESEH ool SBbflzers,

o@Y atoky srepPAetiiItpse; e@gn per oxi de stabilizers;
(c?l hydr oxypr opyl nmet hyl cel | ul ose; and (d) sodi um
c@h =odiume carpbxyehdtoflesliglose. The sol ution of daim 1,
wherein the concentration of

h%dr oxypropyl met hyl cel | ul ose is between about 0.005% )
2. ahtre sajeian of Qisgn hivdrergie the epnchetrationeE Aydraxyrsepyimethylcellulose is

betweéﬁ’g%élmo.&%“’/pgﬁcy!a&ﬁ}t Yof il 195 Einitie B&HCBRERIGRARA Ybdium
0. 005% and about 1.0% 3. The solution of Caim 2,
carboxytieetbylgeliunseds hesen abpP. @35% and about 1.0%.

hydr oxypr opyl net hyl cel I ul ose is about 0.3% and the

concentration of sodi um carboxyl net hyl cel | ul os? ié’ ]
3. abisolatiosa,Claim Zihesain the eanceptration;dhadronmEeryimegyicgliulose is

about 0Y395 6@ thelR@IhehteRios @HESHurh TafRk PR1cafIde 9B3d BRbo0l ®@R5%.
consi sting of hydrogen peroxide, sodium perborate,

sodi um peroxi de and urea peroxide. 5. The solution of
4.  Crieé saldtionndratigihna, siicrein BidMydrigen paiukidegsrdeds elected from the

stabi|izers is selected fromthe gro consi.sting of
aroun GPER YOG B HTPRE PN HE- TR PRYPEHS DHUSHRURIES 26 yiee
peroxide.hydr oxyet hyl i dene- 1, 1- di phosphoni ¢ aci d, and

physi ol ogi cally conpatible salts thereof.
5. The solution of Claim 4, wherein said one or more hydrogen peroxide stabilizers is
selected from the group consisting of diethylene triamine penta(methylene phosphonic acid),
1-hydroxyethylidene-1,1-diphosphonic acid, and physiologically compatible salts thereof.

6. The solution of Claim 5, wherein said stabilizer is 1-hydroxyethylidene-1,1-

diphosphonic acid.

7. The solution of Claim 5, wherein said stabilizer is diethylenetriamine penta(methylene

phosphonic acid).

8. The solution of Claim 6, wherein said solution comprises between about 0.002% and
about 0.2% by weight 1-hydroxyethylidene-1,1-diphosphonic acid or physiologically

compatible salt thereof.
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6. The solution of daim5, wherein said stabilizer is
1- hydroxyet hyl i dene-1, 1- di phosphonic acid. 7. The
wa@elosisoms of Claimb5, wherein said stabilizer PGI/EP2005/002804
di et hyl enetri am ne penta(nethyl ene phosphonic acid).
8. The solution of Claim6, wherein said solution
conpri ses between about 0.002% and about 0. 2% by
9 Weie Giutidn Y Grains wewhyeindeme sdluflordt griveriseb Getweeacibdubd.002% and

i, 0l ogi. cal | conpati bl e |t. thereof. -9 .WO.
avout S8} GuShid ehmamsgbareg o ims e FRgFeiqs e o 2
physiolGhiaaliig compitibleasalt theredf. sol uti on conpri ses between about
0.002% and about 0.012% by wei ght di et hylene triam ne
pent a( met hyl ene phosphoni c acid) or a physiologically
10. Goepatutibh ef S 3 eerof said olulldrecaoprises @hoatf0.Cl &i 1o 3,

wherei n, sai d sol ution rj 0 o
R e B R R i T e L
car boxynet hyl cel | ul ose. 11. The aqueous sol uti on of
[ r ry sl ; N t
1 T Bubous RGO IR, T R BALRG ol i Mo Bg8land -
bufferirgpageméi t i on conprising a dropper bottle in which is
di sposed an ophthal mc solution according to Caim1.
13. A pharmaceutical conposition according to C aim
12.  Yophatmeceiticakeqropasitiopsemprsing laedropranpeltieds which is disposed an
; . PhRar maceut i cal conposition
Ophmaﬁ@%%?@ﬁﬁggﬁgﬁ%Péﬁﬂg?gﬁhmherein sai d dropper bottle
conpri ses pol yethylene. 15. Use of an ophthal mc
13.  GOpRAFiabb@RtaPSorssuEitohlaces@Ry t8 Caiml 1, wherdimsdid dedpper bottle
wearers, as artificial tears, and/or for dry eye
compripeseR@IYRIARY/ERfher ei n sai d opht hal ni ¢ conposi tion
conprises: (a) a hydrogen peroxide source in an
amount- sufficient to result in t ween ab . 9
14 ARG oboT TRy RACTHNG T L WHGERTD G Gropper botle
compriB&d pAyélRyleme.sai d formul ation as a preservative; (b)
one or nore ocularly conpati bl e hydrogen peroxide
stabilizers; (c) hydroxypropyl nethylcellul ose; and
15.  (Ube &feai gpmianie@sphpesitiyh askbmafopisdrops Q. for contact lens wearers, as

artificial tears, and/or for dry eye treatment, wherein said ophthalmic composition comprises:

(a) a hydrogen peroxide source in an amount sufficient to result in between about
0.001% and about 0.01% by weight stabilized hydrogen peroxide in said formulation

as a preservative,
(b) one or more ocularly compatible hydrogen peroxide stabilizers;
(c) hydroxypropylmethylcellulose; and

(d) sodium carboxymethyicellulose.

-10 -



