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invention relates generally to a rewetter formul ation
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formul ati on may be used in hunpn eyes with and w t hout

contact |enses. Adei? the JVENHQ® | ati on can be

Field Hlsﬁlgh"i’\%nﬁoﬁt orage or conditi o’ni ng solution for
ses follow ng disinfection. Mre
P3e001g ul arhiy invehibe rleds foadrallyato © Rsyvaited Yordal sitpeduitable for use in
initial and long |asting confort to contact |ens
the hygaapy ees Tdegewesordorgulatigmesy bavged iy hyman eyes with and without contact
De bptioen of th | at ed ,Ar 0Q0 ntact |enses :
eased,r QRHEIARG sl FRoRGR, 1 bt ek o, sotution or
contadl 1edxes lowhiMediSinetyion b 8edte pagiculaflp) RreRARA fsrniulatidds provide superior

.. materials used for contact lenses, irritation due to
initial, pd longf lagtingsrenifer ée sondadt [lgns feaaegrhexpedencine dryaessagd irritation.

Desc egﬁeroi’ﬁﬁng 1%& ;i %chy eyes due to noisture loss in the
. s can be conpounded by environnental
PPH002) antSomthd 18829 Prévi@sl a alahRbR Gstion tof the tadib® Ampaifed. Although

al so be caused by particles that adhere to the |ens.
there havedvage vastamponieinents indbe ofaterials useé fyesontagslensespirtitation due to use

R T R TIE TTTE A——
contaStORh®" ThiOcdnBe WBRDPBEndedNBY ef@RdneAR] BelItaRd dnd a[s@é’@éé’c@d allergies.

_ parti culate matter f'romthe surface of the |l ens an
Irritatton Gnailse heheaubeshley partiples gt adiere Thibs densolIntorderdo camtinue use of the

tensed 55155 B NG 5o R saloio0, LeEe FRRLGS, rp Herghp relydrate the contac
lens thBRBE iR@PbddieOmMECIUGRIvédler NEh&Y Ban hIRE e MRl tBGemove particulate
sterile and free of irritating contam nants. Many
mattek fronurthe sedase wéitheless andetowstire el est i€ hycessasyi Thésesofutipns can also be
se in the e. lt.is necessary,.to find a
used (5 Bople L PN g 43 e PBODUE Y €0 RBRY ARt pges.
FYoddssr . Al tHese s63@HdHs akd ugﬁﬁ% tH’e_%‘ﬁ@,ttﬁé}ﬂﬁusstQJelﬁérfP@aﬂl Pfee of irritating

antimcrobial activity. The m ni hum anti m crobi a
contagttants. tyame keswapyeseyhviscire nsiortenatblytunshidabde far use in the eye. It is

substantially no.increase.in mcroorgani.sns in.the . .
necesFa&;\z? %innﬂga prshevatire thal 15 ffecye é(@tel}on-l-ﬁ'p@tlﬂa rﬁélrtlhsr, it is useful if the

rewet@RS YoRitibH Has LREMUEEFial 9651130t TRY it URMHAAEHEE 88ty necessary
eye infections or irritation. [0004] In addition to

should enetr¢ ihag therdsrsabstantidllyomoainoreest ifi anicstoogaagasaindhe rewetting solution
. conditioning solutions with simlar properties. : .
or in fi6c758] ‘THAMIPSCB FTHEARILEEF BT Jodient Sl FemptapiRgsary eve infections

or irrigdi®hage, and conditioning solutions that provide
I ncreased confort to the eye. Summary of the Invention
[ QoWB] | ninasdidtate bc eewdttilie, dhereeintrdahi aared fpr efoeageeshd conditioning

Stable repwetter fornulations conprising hyaluronic
solutigpy With sigylan RIAPFHISSr onate) as the primary active

d?mﬂs‘f ent A DI RBE to be a need for rewetting, storage, and conditioning solutions

that provide increased comfort to the eye.

Summary of the Invention

[0006] In accordance with one embodiment, preferred stable rewetter formulations
comprising hyaluronic acid (sodium hyaluronate) as the primary active demulcent ingredient,
stabilized oxy-chloro complex (available commercially as as OcuPure(tm) from Advanced

Medical Optics, Purite®from Allergan, and Purogene from Biocide) for preservative efficacy,
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stabilized oxy-chloro conplex (available comercially
as as CcuPure(tm from Advanced Medical Optics,
weoexe6) from Al | ergan, and Purogene from Bi oRCTHE$2000000298
preservative efficagy, 1 WD 2004/ 062660
and speiym RE5RIE 47 ebe%gsar%\ﬁ%d%%ﬂ Uinoisr sbodigneats, preferredztgble formulations

furth%ocr%‘ﬁll Eﬁg %alah@ed%alﬂ‘.@ 1%98&% [ﬁfen{eﬁ% ﬁpénce éﬁ' fiﬁltoﬁzﬁl &emulcents. In one

tions further conprise
emboﬂln‘lérﬁ}@ra@n‘edh stable dorniulationa metydye waedlid the haman epeiivith i Svithout contact
In_one epbodi nent ?referred stabl e formul ati ons ma

lense% el Qrsf‘éamip}? pre&erred bl lpEmtlatinnomnanibe Resdito disat the gymplorms of dry eye.
e L sa% ?r egﬂgﬂ! d ﬁﬁ‘tﬁf& efo'h%glaflg%b ln% er Meatuls&f]%ﬁ ngiystorage and

synpt ons 0 anot

condlaﬁbmglsmnbn ﬁfr&bﬁtractelénm aﬂloevm@dirsﬁifaﬁmﬁns may al so be
used as a_ storage and conditioning solution for

cdAe&dt |Bh%esem dinontrigharpis; hypleenio ﬁmd[l@@mnmarymve demulcent,

the hgﬁproo gg&ﬁ at% Y h%%gl ol%ful 'g% g@q Yo ﬁggut 4,000,000

daltods. MdrefetHbay, ﬂﬁh@ﬁge of ﬁ@ﬁp léboﬁo%@@(ﬁ) tt@ a?bb@tUQ O@OQ)@@ &0fns. More
dal tons. Preferably, the ran is from about 750,000

rtcbiaiseos: Gosronatishd okt vk L7 Tl s mors s
0.0 t 50 00
rangel & e Bo0di SRR sy B0 e Wil £ Piiert, sbodiment he

concéﬂ@@h&@ of h?alﬂhﬂiﬂ ackd 39 o@D abélal 4.005% tb th@utpo sf @1 we@ht/volume (w/v).
enbodi nent the concentration of hyaluronic acid is

Prefefabbibgdyatur@nio a6 % concentretion canges/dpmi ghout @d]lumabpm 0)3 % w/v. Ina

more prregtfrenrrgd(g 8161%4 %1 i‘{] %ﬁg hé’B g(li»nc‘if) %(glldg;ogb?%;l ra 1hrr1 getu{g%g frrgfann Sut 0.02 to about
0.2 %Pivef, el SRtIRF BRI mEJAanbtahey EQWeﬁtréiiBndonBIﬁﬁl%Hlé atid 98 from about
ranges from about 0.02 to about 0.2 %wv. |In another

0.05%t@ ﬁlecmt ddroevbonpisameierably Gomabaut A ite ﬁb@ﬁ 0k 8 W iut also including

5% t t 2
LR SN S T T A (e
compﬂdk%diﬂbﬁt@atloﬁ es Grodn a@oﬂt 00065 td aboutd0.85 o4 whv. IMBre preferably the

and 1.8 %wv. Preferably the stabilized oxy-chloro
stabﬂt?@dmxefxchbm c@ﬁnﬂfact pmentaaftgmrafngcmframo alvoud . OIP5ta ebout 0.04 % wiv.

MoreSRioRtatl, % i VTR R kGt ahesrigun about 00025 10
about(. @’.@ B Ry am&#&epﬂ&fer?éd%éblllzew& -d2h RbAPIk dddentration ranges from

stabilized oxy-chloro conpl ex concentration ranges
aboutf(.908 tepahout 0. O@d@ew/tfo In afortherqproferred wmbodifmemt,Hbe stabilized oxy-chloro

comp, e&ﬁ%o&%&%j%ﬁ %glb)%la (O%éutt QBQ%SO &f 06291633(@/10 \,&1 3&‘73/9t r Ireolr)]referably the

stabilfAdtl tdX§Lchivgr6 @ fpR& @(ﬂ@&ﬁfﬁﬁﬁtranééﬂefr&h%bh! 8904 to about 0.009 % w/v.
oxy-chloro conplex concentration ranges from about

One @elo0ed embodibut hes aqi sange of atvmt 6. anetbemteﬁbﬂ),wreﬂambly from about 6.8 to

about b Gy bR TR cHPORL ) DS R B pisdered D of

appro@ﬁﬁ@cgl'ynﬁllt THBRirAai this AJE bﬁffe@s@%fon@ﬁ%oh@ a@i@%ﬁ safffdient borate salt,
preferably fromabout 6.8 to about 8.0, nore

with ywitgblercabmtyriénspimaddelit 7.0 to about 7.4, with the nost

r red_pH of r oxi ma |nta|nth
DO ot phneSiRRBE PRbeied shibfitoamulBon fiigits spmprises balanced
salts. b%@ttﬁla?@é& salts"bft BerBiill Eﬁ%b&n%%ngﬁ?érQQ?’m ﬁd@%@i KCl, CaCl,, and
[O I'n one enbodi nent, a preferred stable
MgCIfzaxu mrhtal tmh pfavideh@n ccmofalits emgb alf abaed 40 to about 400, preferably about
240 to about 330 mOsm/kg, preferably about 260 to about 300 mOsm/kg, with the most
preferred osmolality of approximately 270 mOsm/kg. In one embodiment, NaCl ranges from

about 0.1 to about 1 % w/v, preferably from about 0.2 to about 0.8 % w/v, more preferably about
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salts. The bal anced salts of certain enbodi nents
preferably include NaCl, KCI, Call 2, and MO 2 in a
WO ad040626b@t provi des an osm)l ality range of abpeit/us2004/000298

0.39 SO R rifies REE LGSR D0 B33 o 5 Shtif, 130 eliiey 0.05 to about 0.3

o f1aro, %
% w/‘gﬂv%ﬁr:téféfem abddit 8f19r%; %&M@ %ﬂﬁ%ﬁ% AR %bﬁﬂc?b%ut 0.1 % wihv,

. I'n one enbod I rren ranges
prefembbuabo@t 0.005 wbahotit 0.0% % w/v, pnedeeprafekably nbont ab@@ 1% Gv/2, and MgCl,

t ut ef erabhl y about
ranges Sy SR BOREt) 6 B BB oBE Y ohat D008 PGS % wiv, more
fefabRML3ROG b6 9 to about 0.5 %w v, preferably about
preeagnato abomﬁglgv?, % w v, nore preferably about 0.14 %

\N/[000§]3aC1131 rarg embbdmmab(autprﬁe@éﬂ)&tdh}e afoetitilafod B(@rther comprises
out 005 to about 0.08 % w v

add1t16p%lf @nﬁ,gq?%??srdggllg ab}ayb@%ht%lw Qemglﬁ@ptw@hgle pufrage st llgmed to, cellulose

denv@tm &O@grblia%8ﬁtb§2'gtf \%?c}ut%’%éﬁrcerg :sgl'gésg go:%%oeﬂ{‘ylc&llag)se sodium,

hydro%ywhyl ceflﬂﬂk%] hidrogyneogyThashyrellulog, Fﬁh&flﬁéﬂlﬁldel&ﬂaw §elatin at about
| at.ion further corrprl ses additional demul cents.

0. Ol‘JSuPqu@P dn 2887t 9-Brafo Akl denlso inrduding: abanit0.- 2t ahent 1 %, such as
glyce hm ﬁ)(ﬁ%tgﬁen& %Ugﬂ 986, {?l?éth%]%}lé %500{ %‘65' Eglygorgrﬁlea&f and propylene

out érce

glycok; qroﬂmmyymﬂdm‘hbbﬁbindh@&e 0d0wdi dbdut 4 pyebents potidyhe from about 0.1 to about
cel | ul ose, hydroxypr met hyl cel | ul ose, and

2%; apgt daxirar | 70yfrera 2bogied ég/ywham ua%bm»th @Oﬁlf%’obmeylél®mlﬂpent described
herelriaboérf tge Sa&cﬁnﬁﬁ‘a‘f u&en‘}l{(?:en@ S8 b d%‘ltl)gn %jl ]{/)olg?ls 396, particularly

ycerin, poﬁ1 ene

prefenmi yﬁi bitee rbglinemts, é@lﬂlﬂosﬂﬂﬂe}tﬁaﬁb@t &e&@so PrRfbriR 0 H.%Je%ﬁ%d cellulose
ycol ; polyvinyl alcohol fromabout 0.1 to about
deriv @F& aneterably; |h§6“hél Mmolserkap oveigl, equab tabeiuless dbgn athdut 80,000, more

prefe%%]ﬁr[ gﬁ'ﬂl’[ L dOo t4d)0(5'0% \gge i eglﬁ%nt&}thar{acggt Cthulcents with large

nmeric describ erei

molecﬁldhiivtrdlg}nﬁbodlé nb@amleeltyaffebﬁpre@ﬁ%@fmmmls ments, polyols
are particularly preferred. In other enbodi nents,

c 49019l os elnganqthest fm@ﬂlfﬁ?@a areferrest é‘ﬁbllerl‘@lv}’ettﬁr freulagigns are instilled
into th& !hlnﬁtaﬂ Ség ??lre%t e:?%? oférﬁsr ag‘bé]i oﬁﬂb%‘?llés s[able formulations

may B¢ eﬁanlabl toa loest wltﬂ Qﬂpvﬁlthoﬂb@tiﬁta&oleﬂ% I e drAbdliment wherein
ci rcunst ances, derulcents with large nolecul ar

hyalum@;cgml@ 1&:@1@;@1%@ attixeedemuleqnscthe hiyelproniearid preferably has a molecular

it 5 L2105 A0APA BRSSO Bly o REEL ot 75000

to abduti D00 BYe dtal@oﬂs[ M&re?*éfeﬁld@ SRR frohatRue8GU,0@Fto about 1,750,000
enbodi nents stabl e rmul ations  nay be instilled into

daltonsy ¢n gyennmearecpraferiad ange i frgot abaah 986,000 o ahmat 1,500,000 daltons. In a

ot QPO By PB4 BRI o b 05 %
weighttobRed @v/v). Werbabefthe h9liretd a&@Q:oh@erﬁ*ﬁﬁbﬁ I ﬁ@@voﬁpgbout 0.01 to
dal tons. Prefer ggéjy, the range is from about 0, 000

about 03 ¥bwivt 12 aguwe el@%d eroprglimenirthe pyadtmonixtcid canbentratiogeanges from

inshAf 1.0 t, 800, 0 _ab 00 dalto
L 1S e A e e -
acid i9Ben abbubo! @5%0@ Bahi DUSw/, hcke p%f&faﬁl"yrf?di{n %H&R@ m%ne{bout 0.5 % wiv,
the concentration of hyaldronic acid’i's from about
but algp mgEslingabebbO, 0450.650.8, 1.2, 1.4, 1.6, and 1.8 % w/v. Preferably the stabilized
oxy-chloro complex concentration ranges from about 0.0015 to about 0.05 % w/v. More
preferably the stabilized oxy-chloro complex concentration ranges from about 0.002 to about

0.04 % w/v. More preferably the stabilized oxy-chloro complex concentration ranges from about
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wei ght/volume (w'v). Preferably the hyaluronic acid
concentration ranges fromabout 0.01 to about 0.3 %

waren4/06286@ nore preferred enbodi ment the hyal uPGIUS2004/000298
aci d conﬁ%ntratr on ranges from about 0.02 to about

0.0029 to ahowy 0-03|% wWivot ABP hﬁ‘i gfeéerpeéidstglﬂgéeﬁ Aeyehlpyecomplex concentration
ns FRGERERY P 0SB AVE, 1) ks S EREIRG8Ehe smizn

oxy—chhﬂ(bltcoﬁlrﬁeﬁocwioentratmmt ramlgsn ﬁtom:labdmtng oebvud dDodt, 0@)14% W/V More
4, 1.6, and 1.8 %wv. Preferably
prefe@bbzbthrer ?éahzeéx«ywhlfarpocoem%?ﬂ EqnCEBHRItaR; raagr%ﬁomaﬂ@@& 01604 to about

0. 009f°y #é p QP r%‘r? | ze thag 1;;1% % of algg{lt 6.0 to about 9.0, preferably

pre era e sta oxy

from asuig 68 troaibb@m 0,ange préfeablyaash ab&ut GOR ot aboabroutwnﬁ) tH¥mB6t preferred
wv. More preferably the stabilized o -chl oro conpl ex
pH of appreximpaiely ol-r éfﬁgeemrarrb ch%BHuta buffer \aplupign i dBris6wid and sufficient

about 0.03 % w v. Another
boraté:) é’erregl4t @Q%g‘?nemg‘ oxy c "oro conpl ex concentration

r E[O@ﬁ? f r B odén&f3a prfaRAUtatle AmMatioN furkifer Bomprises balanced

further preferred embodi ment, the stabilized

salts. ox\ae dralasced salifpperertain @mbpqun@npr@rgldy inelgde Alabilt KC1, CaCly, and

MeCR;iR P Rl ourleo P ool aBse B PG oh sty 330 mOsmig
prefefabBMadBB@ut260. @0 %boot ajmutmoé}n&g9 \%LIW/ ﬂﬁe et Fﬁi‘@l{eﬁéc[ e&%molallty of

enbodi nent has a pH range of about 6.0 to about 9.0
approgsrreitelmﬂpynorm/dfm about 8 to about 8 O mor e

@'@ fgldy“ ey “’585%6% boe roset, slapfe Mrlafist BfGor comprises

addltlBﬁhl cﬁmﬁﬂéé‘n@i §l§il[a%1d ﬁﬂltﬁfnap@érhﬁlcé}ﬁb %&\I& Eﬁ'tf drt GbeRtited to, cellulose
borate salt, with suitable counterions, is added

derivitp@s 1ngling fynl@ ababioQl? te nlpqut a.pratar sach at gﬂnlb@(ymethylcellulose sodium,

hydrofég{:t lccg% ﬁyrﬁ}p)%{zpé{)f tgﬁlgelglﬁl ancegpqn%tﬁ glﬂ,}lérsree gelatin at about
0.01%:;Npd1ys8 1hlaz£gout 595, t§aa@03ta 190 hisoMaehidgN atibuk a2 o taBé‘ﬁt 1%, such as

provides an osnolality rangée of about 240 to about
glycerims nPMg@thylpnefgércab B90,apayethylete tghycabdp, B@l@sorbmmwg and propylene

e 701 B 0148 Bl o P BB o 0.1 10 abous
2%; aﬁfda@xﬁ'aﬁ Ofonﬁlbxﬁt 48t 6.994 fekn ‘ﬁQéWMtﬁeaﬁot}@Q ?bfyhféﬁ@ldemulcent described
denul cents. Suitable additional demrmul cents’incl ude

hereiput Of rteeseo addifiomal e@brmdr;en@se linubetdn agrodinerits; epolyals giragparticularly

prefe%éc? ﬂg:tf ﬁ:o ggﬁ?qﬁll glthglgg%%vaﬁﬁ%g?%% ﬁrfeferred Preferred cellulose

denvé%ﬁJeE %r@fé@abhr‘)fﬂ*}@)%y BloRR¥]ar NREi B @?1!141 Uh08e ’les§mtﬁan about 80,000, more
ose; gelatin at abou 0.01% polyols In

prefelabbuabcmt 08,809 &babout 146,060, s dni eectaind cingumadsances, 0Odénilcents with large

.19 a erin ] ene gl ycol 300,
mdefd‘iﬁ)‘é it ?1'@8 %%WFI% ot Ik §glﬁ§ﬂl 1ogs. agdypr opyl ene
aliyed) pg'llydf‘tﬂé% b6 @Rt 40 Mt&RRU o Be %Vlfh%ﬂl@%\:’%pde of the invention

per cent; povidone fromabout 0.1 to about
hereinl distloaed. 7 Thésecamdadsbert enthot¥mertte of tisepkreydrtt inventdtsewill become readily

BT, SR T SEEFLACTE, P Shp e et ot
emboafn@en‘?@rﬂfe gk@ﬁtlléﬁ Bf Helile’ 1tehnt00tapzr1?a§'g$m% rr?eed || embodiment(s)

l'ul’'ose derivatives are also pre
dlSCl(IsedH ul ose



derivatives preferably have a nol ecul ar wei ght equal
to or |less than about 80,000, nore preferably about
waodoees® about 40, 000. In certain circunst anP&€EUS2004/000298
denul cents with_ | arge . nol egyl i
negativel y ateiiled Hegeriplion gf fng red Epbodinpgs
of, se ] S -are . Lt Rin t
SINCT BRERSLIERLR aRon WIS AE bbb B as a rowetter
Broadly ba¢ pefiradi efbvdinadt id Hstalle esmbination et irhalewhydluronic acid (sodium
becone readily apparent to those skilled in the art
hyalugqngte) tasethe By neptiye tdemudesnt dagredignt, siabdizedr efyeghlarg complex for
e [ , o tahe o ' ot ..pej bory t a .
pese RO SRS sl Y SO ACSR "0y ) | R g timents may
furthe?00dh P Gfalanedd 4RO OdirhidRia8 BtheDadari gl BRF6r igdlitonalofdemulcents.
the Preferred Enbodi ment [0014] Disclosed hereinis a )
Hyaluyenic sacith s ofstacted] a6 ehef demlreit| tonpigyideusupgeon initial and long lasting

comfér? g(ﬁ%:(;él%%)é }ﬁsxlg’ ﬁxgeggel %e;?q%ﬁg?c{i% &r&ggsg aﬁ?/gﬁ%étg)ﬁlr ETh[aei\fisgcoelastic, lubrication
and va3&HetaMind) pAIpeftRRE JF yalefonid18ci® atd WEN kabivh \Wad ARTeAbE to cellulose-
ingredient, stabilized o;%; chloro CORTE| ex for

derivest eeraulvernts sechegsthydenayprogrinetiodealind dse (HPMGorndccaghoxpimgthyloellulose

byffer. Preferr nbodi nent s further conprise. . . . .
(CM®aI én%guesgﬁopgg oﬁ,?xg%nﬁ)amt ?,]Cég tlseg’_:’]a? ¥t| ﬁefﬁrgl?%? E)e ¥ IUCus %y maintaining
visco@Btbétives blifiey Bt 8Adctgoes ddrithiRRing @fing MaksSeles Fﬁ@erty enhances

~as the denulcent to provide g@u{gerlor initial and long
residéngs ttinngy majoieining Water conanslcaroiieth shankeas.eprovidiggesuperien egghioning and

. ness and . i.rritation. The.viscoelastic, |ubrication
relict it et e R Rt P bOERTBE UPbni ¢ aci d ar e
Wabhh19fNOVWA sARE] HeRiS URE brBl “dn @Bt i 08 Qo tdmeshed in its ordinary
demul cents such as hydroxypropyl net hyl cel | ul ose &:PI\/C) _
senseamul owiusiex yamitodiheds wdieoge “deramcpnt” falsmirefors tor ooty limitation, an

of hyal uronic id is that,it rese s .t ear cus
agentrgpiR] Hiovs TS P DDt st PR ORIATD,iRaP deqd protect and
lubriGBERGeSR IR BYnSstirFREs Rldi RkSve dHMEs BAPRATHYN € ARIREEBerein, the term
residence tine, maintaining water on and around the

“stableefrsmupation” dé rgbwag deinp rusedi dhiitsnomignaay gengeetride includosnembodiments

dryp nd irrifation_.associated with contact l.ens.
wher Gk R o EBTSEn, Glap FRS, 1, TGP W R BEAUACOry gf preferred
formBbGGHE &PeMEMRER ViBedslty bREMUSRA Yof 1EQNEEN 3R LgulICIUER®EL 70% over 12
enbodi nents wherein "denul cent” also refers to,
months 2h361C,| inpiet priefepably dess thgent equal ual dbpub SOt eversigl miohths at 25°C.

i R g Pn PR 0 OB bt okl B % g of st i e
art wilBleeEYEzMMNERFerRBEnitobihéd Ay afd® BeSREd APh&hihs WihlEare not wearing
term~"stable fornulation” is a broad termused in its
contaot ldhsear y sense and i ncl udes enbodi nents wherein
'S e fornmul ation" also refers to enpodi nents, .
oBPEHIY ¢ s oedhesen, (R afptededisd oI PAPRa s o broad term used
in itseéﬁ?xfa!rf RERR. aTNd $&RS tdotudBs eRtMNiRfatl RS S AP sBution comprising a
equal to about 70% over 12 nonths at 25C, nore
chlorpneefipxidsl prdoemssr tdrato ar chlypuiak dioxaleoptectRés ovith chbrine dioxide in

.ont hs 25C,. Al though enbodi nents discl gosed herein
equﬂﬁ;éynbe@#r{n@rww PESHIEE: INFBAS GRS b IBRd py ghlgTife components
such 'd€metal chlorites, for example alkali metal and alkaline earth metal chlorites. One

particularly preferred metal chlorite is sodium chlorite. Stabilized oxy-chloro complex as
stabilized chlorine dioxide is available commercially as OCUPURE™ from Advanced Medical

Optics, PURITE® from Allergan, and PUROGENE from Biocide.



art wll recognize that preferred enbodi nents may al so
be used in humans who are not wearing contact |enses.
wWQ 0@1042666 used herein, the term"stabilized ORGFTKI004/000298

conplex" is a broad termused in_its ordinary sense.
THROKTEr m Ahesaddreseinygonpeniatipnsefrshabilized axy<ahlgsp somplex are measured

. sol ut | : rising. i .di OXI pr g it s

i o bR RR il SR B SRR it s

broadi #8rm &@eét id 1§ bbdharfeMel Ae sUtI)XdrdeseRse6LHRAESN iréfetsUidethe amount of
but are not limted to, chlorite conponents such as

chlorime tdigxidshpeientiadly, provided szatbedorinadioxidearedursondsugh leaIspdigm chlorite,

e SR Qboril REbU8 PR SRR Bl RESh e dioxice s o

dissoR¥Yhe Rb@tM 6RIBRIcC P aeidF) MY tdsaRide CdhAIdnN e AthOXd &theét manners of
avai |l abl e comrercially as OCUPURETM from Advanced

convevkidi exl welGmavosto thosl &El(ed n theant, mclusingexposurd tPURGEENENCtals.

fr i ocj.de. .-5 WO 2004/ 062660 PCI/ US2004/.000298. ...

[ OBEST ASORE RESRUNE e L SREE T Pat BHSTE AILHSR Of Fipbiized oxy-chloro
compf%Y 1 AYALR NGO AW oBIde rd¥BRSH' £ brédler! 86FBasOfinPRkERIt) &han formulas

chl orine di oxide. As used herein, the term"potential
contapighyahsodicacidwithow mirithr dhoket afrskilligethei ant wosld expect that the oxy-

ordi nary sense. _As such n ense of the .termrefers .
chlorg soqqalgx gﬁ%&zﬁtwc&}fld IWF gllt%l ﬁﬁe gyag&rloa%te ﬁB‘PIngt §1§1¢qrh91n &ere{)y cleaving the
bond BeQ¥deH lbiuditsa! Thiksh iRt BE sElIGH tHE aRTHEHH HaVe eRptctbd®Bat this polymer

sodiumchlorite, "were converted to chlorine dioxide.
chain@heavagey wooldomuses tne o dramatichleordaseeint visedsitp vihee cdinparedeto formulas

o | . di I di hl orj d [ h ..
with igl{ﬂ%mcn I5081 gqléxfeq.gﬂfov%%@# g%%?ecg{ tfth?r;mﬁ%%rlgg Iof;)%mtﬂat?ons comprising
hyalufdY 86ig1 214 @K bx-eRwR tén IQQ%oﬁhleJi&[g%igg gtia’ﬂﬁ&]t%r g?s discussed

I ncl udi ng exposure to transition netals.
belovs ki Ekammplethe dir¢ct wonnpelrisxpectvot foamutahiens dabie twidin stabilized oxy-chloro

tabi lized. oxy-chl or conpl ex to, hyal uronic.aci ) )
complgs g Grictithol ﬁfﬂg}lgﬁa el FeRBleX] %Iﬂﬂné%@gé i ?hlfawscomy of the
r ; I - U a @1 d-€
o i SR DR OB CORDE<2RS Ay R e ol

withoohpwite. conpl ex radi cal would react with the

hyal uronat e subunjt sidechaip thereby cleaving the ,
bo ot wibs) REHehoRiE dygfpfection, gag tpbEreg  pySfem st figalafpr preferred

: h b $idig! i E4YBGinst bacteri

form . R ok TR 0 Qi BT brea DR GHERY st bacteri,

yeast andrfiaige det 3 rhibd touhammalind bellsy al dditbomally sthe dtabiliaed oxy-chloro complex
ver, unexpected]y, the preferred

Howe er Jormul atj ops i
Presepgys issiengiivaly shageshinsumey TR b BYifH e ae%%zyf-e@mh&%?d hyaluronic
. provi de viscosity stability. As discussed
amd(%gfﬂg%ﬁ%?n Exanple 2, a direct conparison of two
f qoead] at i Ansdvansgevfithe plirdtbibbiates)stexy o vdilparborate orpydr¥gen peroxide
and gne_wi thout stabilized oxy-chl oro, conpl ex .
systeigs a Het patheprborate andehxdragegdicrqridsg cam itate theyeyg.  When perborate is

. t.ai_ni i Li . - . .
o0 QB8 SR B0 SO PO e rigon. s

peroxli@0dt9evdhof @U01% enb diighiee hds dedf saiwroo ande Rlifcbaifort in the eye. See
systemis ideal for preferred fornulations. This

Paugly ot ienprs Noeti BroweN { 8oylreResngatnitopedieggl erpaide,” Am J Optom
Physigf E)b? 3643 ?&%5%59?—%%“&&5’, Breferred embodiments of the present composition have

less than 0.01% hydrogen peroxide, more preferably less than about 0.0075% hydrogen peroxide,

still more preferably less than about 0.005% hydrogen peroxide, and most preferably hydrogen
peroxide is substantially absent. These preferred embodiments also have less than the amount of

any component, such as perborate, that will release hydrogen peroxide to produce 0.01%
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yeast and fungi, yet is mld to mammalian cells.
Additionally, the stabilized oxy-chloro conpl ex
w@e@ses26at i ve i s negatively charged ensuring PCT/US2004/000298

hydroeF BORSIGH et DefouaDIeARaAPaNt GQB7 S ToHeosen peroride, and still more
prefef&ﬂpj lEﬁgHéH #Hohi §.¥3§5‘%’H}&ﬁogen g@ﬂ'o Rlcate or hydrogen
pe e I's “t ot

oxXli syst ens per borat e and hydrogen

pgoax] de Bhast ipreferiablye by gery eerodfidn op eobpoatis ithat release hydrogen
di ssol \L/)%eug in water, hydrogen peroxide is formed which
peroxadg, agq estayially; absenti onMapy qrospaaraatyr exaitpbletstabiliaeds oxy-chloro
. 0 ' use di sconfort
comsfl oA N b ANGE AFSRHEST BTSSR, SRS o pocuc
sold Dder "the thdd nkies PRUROGBNEpE Bigeide Raapxbalgin' af\MsdbéRitRMamount of
Physi ol Opt. 1988 Feb; 65(2):91-8. Thus, preferred
hydrogg Rerodft sumfto t HR0Pperaprideotpdsrld colutiane Aceerdingham preferred

embogggel]?f{oog?f%%g%%ﬁgcg)?ng)g Ialgi%iﬁ él?lgi)r%ﬁl gthgf@@b%ﬁ ﬁrsodglgtar?lay contain up to

0.00008 % iratitly eV @s withb@nthahaditioR) o B5&eolyd herdRIteRR RXipd8ads that release
and nost preferably hydrogen peroxide is

hydroggmperanideal | y absent. These preferred embodi ments al so
h ess,than t he ampunt, of . onmponent . s as .
o2l o ey RBeio? VR et s TR R gt B o€ Rater in the eye
withofat &gt pRséhcd 100 hydeo e 3&%@@,6&ﬁ§05aﬁqﬂdu§%%ﬂ/ H0QE98d. The oxygen
. hydrogen peroxide, nore preferably |ess than about
dissipptes O7BheH yervsigenirfitation i tdetheaeit, sand| Fanmardeantggeetdy ableyiate hypoxic
condi .ess, than about 0. 005% hydr ogen peroxi de. [0021] Most
P 8r %?%7,’ hydr ogen peroxi de or conponents that

rqb@mse hpHs PETBred R R%148n 3 GudddPBHER oflitniteB RS BRECI, KC1, CaCl,,
4 Ml\/g%i; commercially avail able stabilized oxy-chloro
an

obilengsdssattgnwhich mimichtheaminest]l eoroposittonodf pearpxi eis provides

e Bt RO A5 s B sl st
may b dRSdeMing! eATRURL Dhis i BREGERINOPGECKAIERe ad/RiabP alone can actually
0. 002% peroxi de, in a 2% solution. Accordingly, a

causesiye plegsp.e dherefrive therdiselosed combinptiessiprefembizosi t i on

utplj zing .the PU NE product contain up to. ..
o 108 30, H R Ve P DO ( M BAUEH<Ei 008} Sabilized oxy-chloro
comp{kHnAGRE bOREOMLAS s9StenGERMYIAEndrBRLd CEMERE Gs WIHOLRE advantages.

peroxi de. [0022] Advantageously when the purite/borate
For exgrgpleasrdismussedtieldw iththevigtasrplésrsettien, eylen oantphcedtwithe commercially

. esenge of roge roxide, only salt and ox n
availdBi 0 g ReBiah oS paRa Qg F o oartyiRH o Temai et of comfort
flect! 4fet bihl AodsOarlehie g up ti
o 4y O B ey P B8 SPUENRIORMEL Y it i,
longeplen$ weamng fime dutiag thenay dot troths enbartced somfitrt promideé dhen compared to

Reft ad, KA, Cad 2, and Myd 2 bal anced salts which
i c the mineral conposition.of tears. This provides

aqgds) onajy i€ HAERGEA (1P 'ﬁ%ﬁe@@&’tﬁlﬁé’ciﬁﬁ e(?f berrfahﬁ ArdbBBiments are less
t hrough repl acenent of "any essential salts that my

cytotdoge thadudleat marketed rbwetterwearposifibns rdssltipgah ereatd dombiaClIn addition,
al ppe .NaCl al one can act I

preferredo %rm%ﬁxtlons provlde super?or Wetta%ﬂ}ty.yEnhanced wettability translates clinically to

expected enhancement of comfort and longer duration of wear. Therefore, preferred formulations

not only provide superior comfort to contact lens wearers suffering dryness and irritation

associated with lens wear, but also provide longer duration of wear.

[0026] It is believed that preferred formulations of certain embodiments will

neutralize positively charged antimicrobials and preservatives commonly used in contact lens
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cause eye stress. Therefore the disclosed conbi nation
is preferable. [0024] Unexpectedly the combination of
whyakewne c aci d, stabilized oxy-chloro conplPKT/E8IN04/000298

t he bo te huffer temresults.i.n i ncreased confort,
dlsmfggmgesp u?iggs %@@y egﬁ%/r%mgé@ggfgr% &E}sl 13, gégﬁaﬁy% fu(i for lens wearers who

are al\%r%ﬁl{ﬁss@gsﬁ@é %Ntl‘* ?y&)gﬁu@i?gg eye. .ic%bia]gebs? e‘[grgggp\?artl%gs. In one

a conmercl a avai rop,

emboginesherthe cardftintionobiil | N prgeeiickeds areuiralizedadgdcdtaging dfe preferred
confort effect after u3|n drops, greater confort at

formulgitone athothe; pentegtylens ﬂ%‘érlsb?neélp@ §pet i Adternghyely, preferred

formdl ﬁﬂggnea %o nﬁﬁ?{edggig% #hgq Jgﬁ%ﬁn&cﬁ%ﬁ% ?a%ﬁlgﬁgyéljale%rops of solution

on thc{ JeAL&] byl dsmgsmb eblufiveas 4 ktatagp bﬁé@fdﬁtﬂﬂuﬂg)s“dmi@t dfefdisAifection.
certain enbodi nrents are | ess totoxi c_t han ot her

mi#0@el ed Tnewst Qr@bodemﬁiycﬁsmet”%wé ablq farmwlption cgmpaises hyaluronic acid

(sod1u§19 gfg }opat\%gﬁ &‘8: tﬂnt%{}y reeci gceegxtf OI‘%}J ?neft %}Qt?ﬁ%%ﬁ»gft ggoro complex

for prédervitivalefficat P mﬁ&@&ﬁhﬁﬁor@ﬂ%’b@ﬁ@ QBRNs abuffe@MPeétbrrédembodiments may
| onger duration of wear. Therefore, preferred

further gpmprisa badansed salts mnnsﬁkpxgdhe ther ﬁbp@nd/@r ag gdfligionaltdsmulcent. In one

embo géeggctg? b&ﬁ%’oﬁﬁca{l%air rgﬁﬁ/ }baa Ze 1?%.? and, | of" halzttio%'boo to about
4,000D00 adalltehs. OfPr¥ferbly, ({9 2&lge! & fioin %bmemio@m@d al%LQfZEO@(ﬁ@bO daltons.
formul ati ons of certain enbodiments will neutralize

More poeferablye the tinge dedroamebawt 8PB0DAIIe abeit 17 H5@G0/daliones An even more

preferfTRRE RS b 9B0DE A Bl T o0 o BRERR < R Biddiiypd embodiment the

conceﬁﬁ%bﬂ%&%&r doid T9i®nl 8bss RIS ky aB&ktPd. 8194 fREightBRRume (w/iv).
wear er s are allergic or sensitive to these

Prefeq@blslu the hgtlyranimagd @oamltrﬁrilm viviged Homnabopt @élértvabpwem % w/v. Ina

more ngef%cﬁit ?rgﬁb(ggxantb@le anﬁt: héndfcﬁg&ﬁ?fé?%‘} I E)%agﬂov? 0.02 to about

0.2 % KVMUhahber wemretdf&n&ﬂnh&ﬁtthé Sdteeiitlon dfhﬁzaﬂu?diﬁc h&id id¥rom about
the eye. Alternatively, preferred formulations may be

0.05% tmhwt 3o W/v,hnomrbferablmﬁwmu apeutt hé tegeouhP. Ep?/«awm ut also including

about DT AT Eeoddod- brindo it B g elen! o et ony-ctloro

compléksdoﬂf:ﬁﬁﬁahgﬂ ran gl a“?&m l2B0@NE0STPRALBRA.G By &/er 'Mere preferably the
stabl e fonnul ation conprises hyaluronic acid (sodium

stabﬂizy@logym@)coag)lqm eonpenimation mogdsvEomeshdut 102 to about 0.04 % w/v.
in ent, tablllze Xy-ch lLex for
More, gheHeplyS ey bR S PSRN s P ERE b fim dbg 0.0025 1o
abouta) dw% . Rﬁ@tfh@f prReerRAReMINRA oy BRoro fcaﬁlbte%rcoaeémlrat@@ ranges from
bal anced salts m m cking the tear filmand/or an

about 4413t hocabaut A6 oemt In larfudhe prefetyed embndimenhghe stabilized oxy-chloro

coms G REL B LEL AT 15 UL ECHLA, Uty
stablhtz@@ o&%ﬁfbrd) SofpRR @(ﬁféb‘ﬁtrazl%ﬁ r@@&stf?orﬁ%%t 80@@% %@Qut 0.009 % w/v.

tons. More preferably, the range is from about
One mejbrrad)embcﬁlmntﬂuasn b Gan@e of elzdut 6fsto abnuté/@rprcferably from about 6.8 to

ferred ran is frgm 0,000 to.ab
about§8 B0 g8 oPrafiFHn o ribRuprial & ABBbGigodV HBrRE (et preferred pH of
approﬁﬁ‘ﬁ‘eﬁﬁ?@rzat TOMaRitaif ¥Rh ?HOQ bﬁffé}cs'oﬁltioﬁ JfH8AL abiaYhd FuBRRH borate salt,
to about 0.5 % wei ght7vol une
with suitable counterions, is added.
[0028] In one embodiment, a preferred stable formulation further comprises balance
salts. The balanced salts of certain embodiments preferably include NaCl, KCl, CaCl,, and

MgCl, in a ratio that provides an osmolality range of about 140 to about 400 mOsmv/kg,
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Preferably the hyaluronic acid concentration ranges
fromabout 0.01 to about 0.3 %wWv. In a nore
W(pmmﬂ/@ﬁ%e(d enbodi nent the hyal uronic aci d concrOI/D81004000298
% w v. |n another

prefeﬁﬁ %%P %‘Poew?)eﬁﬂ%ﬁi r%stg%eé %g"gftiéﬁap]é(t %%elﬁ’ #10 toyahout 30 mOsm/keg, with
the m%gé gf;eg.‘ke){l 5%12%@3& a ?rogﬁrj‘ ﬁt%ﬂg 2"’7@0 X r%/k? yé one &B%&%lmefxt NacCl ranges

from labmit @l ’uogiboath% wik, preflrably fEbrb abéut®,2 tb. aboufl0.48,% W/6, more preferably
and 1.8 %w.v. Preferabl y the stabili zeg oxy-chloro
aboutc QAP % v/ B0k EL mness ifen rhowgds03 Foabam ALt Yo Wi 1mrefesably about 0.05 to

abouta(p 9 % P]RP o,olgo/ oﬁ%ll%rabwgﬁ?w‘? roelf4e%a‘9}vy Cta&F raﬁé&%q}r&gzagg\tlt 0.0005 to about

ex ‘concentrati on’ran

0.1 /@wﬁe%rdfaaalbca@butm 045 26 avovit 0.089% &v/py b prefeyati 8bout 0.06 % w/v, and
stabilized oxy-chloro conpl ex concentration ra

MgCh ramaeafom aodi0qo woBud.](He0somteablrionep.005 to about 0.08 %

[ xy-chl oro conpl ex concentration
wiv, #o ‘%gp%fref"‘%&fﬁ‘b%%bbé ﬁw\bs to about 0.02 %wyv. In a

f Joodgr pInefdhér echbeaiaRat, MaNhreféri@l st | fodBBlation further comprises
oxy-chloro rapl ex concentration ranges from about

addltl@n@ioéisnuléenéﬂao ditianm! demplcentvbineluge, diwraad Inpt tlineited to, the approved

onns A e e R RS SR 5 G oo, s

21 CERB29i1 pR2d03hasuRaiéElad @6 AbmaRents ifeltdd, Buphe ot Bnited to, cellulose
preferably fromabout 6.8 to about 8. 0, nore

derivgives émmgyfmm@hp@%& to Foant 25 pavornt sFchuas wbcrxymély&n@ﬁulose sodium,

s RTS8 PR o i s

0. omo%ag 61s S&labout 9405 Nt ldb&tﬁbi% R4 HAGRAIAR TbohtS0. 2ddebout 1 %, such as
1 In one enbodinment, a preferred stable

glyceﬂmpﬂlmhylw glynol Ae9, robretnleeglysal 400 @olyseﬂba@ 80T#rsl propylene glycol;

bal a al t rtai n enbodj ment r.ef er.abl o
poly e AGECHER sBnfl. & 68T <GS eronh Bnr Hie Olggabout 276 and
dextrid ¥ 'ﬁ@ﬁ}sat%ﬁt 039PhAb h¥ed a9 nific ertcA@ennfcdR Qedcrib@P herein. Of

nOsn kg, -8 WD 2004/ 062660 PCT/ US2004/ 000298
these pdélfaen@l bleylulaq@otst inpegptaincenalslime3s palydsradeartpouddyr rbfeyred. In other

t 300

embof s SRS BRI B T Brosrsdh e s Gefiienn degivaiyes proferably
have @Gﬁol@&h%@i@ﬁi ecl11ﬁﬂig> of 39 9Ban ABRMNSBROYL m%relpfe‘f%ﬁl%?\%tboﬁt 10,000 to

% w v, preféerably fromabout 0.2 to about O. ,
aboutmﬂﬁ,@()@r elercatihin ciahymdtar@eg 9dgavitents [vath rlanggemolecalar weights could

0,02.to . .about 0.5 %w v, preferably about 0.05
negat*vg?yaggesb?r F?“fd?}‘)w a8y e preferably about 0.14 % w v,

Cqbdad)r an&e%Jtﬁ&r%rﬁlQQHﬁleﬁ QRderrd0 s@pl‘éuformgla’gior{é’ Mevmstﬂled into the
preferably about 0.005 to about 0.08 % W v, nore

humapreyé & tigdt ydrﬁbmﬁympt@ﬁs %nwinpthea nnhbodilg@ilz pra‘hgext sthbleformulations are

B T NPT M TR,
may b@ ﬁ‘l’ét‘i’lled[l%ge?/]as {Vﬁh QA& vaMBRAL TR len§’esprlﬁfoﬁ Eﬁgo&fﬁéﬁi :t?greferred stable

formul ation“further conprises add |t|on denu
formuAatahint cmmmhsesi dryaluceni¢ scidnsddide, hymlironate) aothel primbydactioe demulcent

oeb5, SSPPLF G LIS, BE LS e S Lk Moo
as a bgt:f@r Sptched (e?fﬁ)gal)men%lfn%? mrﬁleﬁg%ﬁﬁ&"lﬁallj gg{%ﬁl&%ﬂrﬁckmg the tear film

include, but are not limted to
and/or another demulcent. In one embodiment the hyaluronic acid preferably has a molecular

weight of about 200,000 to about 4,000,000 daltons. Preferably, the range is from about 750,000
to about 2,000,000 daltons. More preferably, the range is from about 800,000 to about 1,750,000
daltons. An even more preferred range is from about 900,000 to about 1,500,000 daltons. In a
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derivatives ranging fromabout 0.2 to about 2.5
percent such as carboxynet hyl cel | ul ose sodi um
whyanoxases hyl cel | ul ose, hydroxypropyl mnethyl ceCT/UBm8€000298

and nethyl cel I ul ose; gel atin at abqut 0.01% goéyols
preferred ebrAmEntghe cencgpwattomaphyalusenic A iviram abaBte.-003% te gbout 0.5 %

) 0hN S L. y l.. 30
weig APl Wil BBl B 4SEEk e BOUXSHOLERS, UakeeinoiPhout 001 1
aboutdl.y eowiv. Inaliydtepydfedtd ahbddimetthabgdiirodiclacidcaRenttatidn ranges from
percent; povidone from about 0.1 to about 2% and

about {02 fozahontd) 2 Yo W abBanother posferrsrenibodimentithe egnsefeation of hyaluronic

it QSRR SSMGES 955571 B ISR S ah0E ¥, o s oo

but aldé enchlidd sber0 LYo Ar e6c0.8e02, 1.0, PEN&Hd 1.8 9D QN MPRIfSrably the stabilized
cel l ul ose derivatives are al so greferred. Preferred

oxy-chiore \sopwiexd eetiopairatipas rapges &oablahouthR0@l s tormbestul& % wiv. More

I ght | .to or.less than about 80,000 re
preteifFPBp 58P B it B0 s ionees Fobetout 002 o about
0.04 %l W/5U N8 PETErab g aRRIstERIAES] Myl EhlbrdIBfpleX @fbéRfativR k@ReS from about

could negatively affect preferred fornul ations.

0.002p (tg:;(bpuq #03fetwer Andibdi msfredpstafibzadeokysclddroecomplex concentration

range% %rgrgr}u a!lbg)fu; 8@9% ?égl?,'obl? éwgl %?@Véﬁ%%@&ﬁgﬁ%&% %’%ogﬁoment, the stabilized
oxy-cRIoRd QofptbxS balefirdtRnNHngtd &t absut 0.0834 kd e8ohtnb@12% w/iv. More
mammal 'S eye to treat dry eye synptoms. In preferred

preferehlyotdie retabilezed qrxyrdhdard cemplexagorsentration lahget fromoabeye§.004 to about
w,th and wthout, cqnt.act lense In one, e i, ment

0.009 Yot ot ST GRS A Kb e SLSORYAT QP D0, preferably

from @dull 6(858 Abbtn 1, dhdte PREE@DIyaforh BBoR 7 IR AboRCE I WRith the most preferred
demul cent ingredient, stabilized oxy-chloro conplex

pH of epprpxigsitaly 4t2. v &o ehdintaic this aHd adwdifeusolutiomto/bodeiacid and sufficient
acid .as uffer.. Prefe d enbodi ments may further

borat i i utp e Blercab s S ki ng the tear 111 m
anggx] anelGR! etdIMmth&RNE préfBr QNGB ROM TR fuli@er com]%rises balance
hyal uroni c acid preferably has a nolecular weight o

salts. afbeatbapOsdOdtst of edraint edhbOdiDeDBGOpwtdrabdy sucl®tceNaChK ], CaCly, and

t he range . is fram about 750,000 to out 2 000, 000
MeCl R b ABI0. W S pROTRAISyIOTAIE gl ARotty L Bpahout 400 mOsmike
prefer@fie 8680 140 BBYE: 330/MOBAG pAFERNShod L EVEBLLBRI 00 mOsm/ke, with

préferred range is fromabout 900,000 to about

the mostHaefegedostadlblityof approzimatdy AW 200x1/RE.2E66e embodiment, NaCl ranges

PCT/ US2004/ 000298 referred enbodi nent _t he
from g Do O APP) Oy ity RITavIY OB FRpot 0.0 O GHPUERS 6 3 pBgge preferably

aboutt ®3@BOW/y Ox &1 YanoWe inghE AR W foMBout oF ©f %V@‘édﬁfe%d%g,l about 0.05 to

hyal uroni’c aci d concentration ranges froma
aboutt(h3 YabvutmerePréfemably. ationt 8. Iddev/vy EAEL rrenizes rfinaliab@utt0.0005 to about
t he hyal uronjc acid concentration ranges fr about
0.1 9805 NG5 b5 2500% SPPSET ), St AASS Bl Pt 6w, e
. ¢ . of . i d .
Vecip R IRAL o NS 08y Y RSB0, Bt bt 005
w/v, thowmprefbbly dbodt 0.06 %bet 0.5 % w v, but al so including
about 0.2, 0.4, 0,6, 0.8, 1.2, 1.4, 1.6, and 1.8 % i
A 2py i, Qi yephedimenhi pi prderredx ptabl dpamelation drther comprises
" C {ON Al - 0..05 .49
s GISIRIERD ANGER LERTORRE L OTD 40 PR 05 e aprove

ophthelanip demulcomis dadcribed onthedndied StatenOphthalini® D3] dedtsaonbgraph. See
referably the stabiljzed oxy-chloro

21 CF%O %%?(ﬁ\év%/g\éﬁ}l gg@i?agfq yhlitionahdemplcents sbiste, but are not limited to, cellulose

derivatives ranging from about 0.2 to about 2.5 percent such as carboxymethylcellulose sodium,

hydroxyethyl cellulose, hydroxypropyl methylcellulose, and methylcellulose; gelatin at about
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0.0025 to about 0.03 % w v. Another preferred
stabilized oxy-chloro conpl ex concentration ranges

wo e@aoedsent 0. 003 to about 0.02 % w v. In a fuPdTTYGSZOO4/000298
referred_enbodi ment, the stabiljzed

0.019 W@&lﬂ@&ﬁ&%@? ot bt %n@lé%m}%&@@ut 0310 elaalttlo/o, such as glycerin,

poelfl, B0 ot o M0 GLET 200 52N 8 propene oo
polyv(i)nﬂ) @ﬂ:oh@l fada ubout®. DQQaI%LWM\@er@i@ porRloae fieeh ﬁ:ﬁﬂw@l In®dbout 2%; and
has a pH range of about 6.0 to about 9.0, preferabl

dextrany P9 aBORIOUB08% BhebBid ‘81ﬂ® anqaereobyrasri %ﬁ@m}lcw described herein. Of
these %ﬁ(g ?’8ngl cf%{nﬂ:?ceﬁgo]%lt egtaf}l neal%li\ar)] td;rlnﬁﬁ}e ﬂ?olﬂgtreg)fagtr c{ufar%y &E%erred In other

embodhatts, Qellﬂﬁsmwgtr%élaﬁie alRel peafriddt | H@ferreb QeRil8ss drivatives preferably
Wi th suitable counterions, is added. 5{0031] In one

have arrpolgrwemnweight prust & pedess thas abcubSMIOA: Mere praferlly about 10,000 to

about %gbsez%gc%gg’lﬁg%{%u%gs:tg&%g% l@efer?u ‘E’;‘ ncegl alt SmR ular weights could
negatﬁ%%fecﬁﬁt@ferﬂgﬁ(ﬂnﬁmlﬁlcﬁisr atio that provides an

osnol ality range of about 140 to about 400 nOsm kg,
pri8d3F] ab| Prefayeedt fornolationsatrsuprepBed mdsgrskapdarsk efrapaividing, filtration,

260 t b 3 00
6l e oy BT P SPe DB S PIRER o Rtk greppied n a soaled
up v&sitn espasle ' nhass Nﬁ@iudtféﬁg e ahéE 8RBHdinnd ptde?P Wrmblations are

% wW v, preferably fromabout 0.2 to about O. 8 % W v,
prepamﬁ(m qmaé} lebetgtoyy Seabobatclies3 Inoons/ e\mbddmnerrta;hg packiagg used consists of

singl G Bt 13 B B pbetinh] §F At Bimdieipy mey inctude

non-peédelvd fBRRIA S dns OMhaReH!p r&e%@%d%dﬁﬁ&ﬂi ma§)-also%ep¥ale the borate/boric
preferably about 0.005 to about % w Vv, nore

acid nfédr systenywitth @ umilder ®6£fes system swdh asl\@@lm 03&mgediufrloctate. In another
bout 0.0005 to about 0.1 % wvVv referabl y. about .

embogiat, (5 LBees Gepiaigvin SroRetBid of e srepe In another

embo%hﬁ‘éﬁ{ thd QU3Bh id ?ac%ged%‘%@ﬁle%t‘ SuitaBldNiRS BF (&b Sh&Rlfwla as a contact
formul ati on further conprises additional denulcents.

lens gtduhige i @nedndimmirge soltigon. nArafdered packaging mmﬂudasnbneds tnot; limited to,

A e
teal Hoiks34Othbe efBBdentsStichAR | BRAdbft JJEQH)%IS c@ﬁﬁ‘yl ®ERkSmple blue, opaque

i nclude, but are not limted to cel I ul ose
Whltedblaclvatrbmbcaﬂ@qagbbmcd about 0.2 to about 2.5

RSN, ot e eibriick dealer Q%»'aé%%) L ﬁsetteit%%é o6 BreTess gmbodiments.

Tt shoRRfb @ERYhA A st hRSHY 1@&1&8 kiRt tROQWhe of i:hg (? ent invention.
2004/ 062660 PCT/ US2004/ 000298 0. 01 % s I n about

Exan®lé®b to about 1 % also including about 0.2 to about 1

% h a gl erl n, pol yet hyl.ene
oG8 ny 1 B Rl s bR Lo par @b Single Aol embodiment of

them%ﬁ{tﬁﬂt " TheRR %rXcYEﬁXIa from about 0.1 to about 4
percent: dlone ro a out 0.1 to about 2% and

dext ran Iﬁ)grédlam about 0.1 % wher (sl W|th anot her

nolvmeric -denmul cent described herein t hese

Sodivgy Fyelugenate, domilaanalions n cdrt 07 1 t@t@tﬁodl ments, pol yols

Sodlﬁgﬁﬂ)?ﬁe' cutarty preferred—im UI.OI enpbodi nent s,
1'6Se derivatives are allso préterred. Preferred

Boriccgéiiul ose derivatives preferably g6

Sodium Borate Decahydrate 0.035

Potassium Chloride 0.14

Calcium Chloride, Dihydrate 0.006
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have a nol ecul ar wei ght equa
80, 000, nore preferably about 10,000 to

wo moe/emma() n ci rcurrst ances

to or

about 40,

| ess than about

000.

denmul cents wi t h | arBEeT/US2004/000298

fill

In

“u.eu H-at hts—eould—negatively—affect preferred
Magnegum th Qﬁ§H§?0033] Preferfed f%pﬁﬁlatlons are
S dcompou fititration,
Punté)(r%%]gpac‘ﬁ lrjrlggre)q(%u pfﬁ@){r? | n{one enbodi ngnt pre_ferred
Sod1uhDH5mHo§Idleqm$Ner prepared i1 A2 §sHbglst) Yo ver sion
.nL nass-_pr aduction anot her _dnbodi nent
Hydrﬁtgﬁg rkad 1Ndﬂ]ﬁu| ations are pt- %rﬁrahledﬂusth smal |
I atory—scatebatches—trone—epbodi-qent the
Puﬂﬁﬁg§§@3|ng used consrsts of singlgguse gont ai ners.
SPIB6F! NOTTRe bSncBHR 5@%&01‘/@3 1&?‘1{%{15@ alé?f llowed
formulati on may 1 nclude non-preserved ormil atlon

by dissolution of

the bdifie acidn spiiemebared, endaddivenhgalmmyatal SThe pﬁ] mc:ﬁljtmed w1th base (1IN

Somubﬁr?telg ric gﬁéwgﬁpﬁgggép

{g&iﬂ%@% Q

neces%gf?fy eﬂsﬁa

ade/ﬁslﬂ&l

aryi ng sizes

S

i

LutiSn Qaﬁrgt@

n another

temwth_ a

BVLiR T adoldes

der

oy

buf f er
Y theridsigagn of purite. If

@%j‘%:rhdﬁ ﬁﬁ}%ﬁ gﬁ{e product is

ﬁﬂedﬁﬂbumlbmﬂbsﬁmﬁgMQgedmhmnbottIes of suitable size for

55

037
ven

n
[ O

é été’ﬂl

rom

the ﬂornula a a contact

| ens

St or age or

e pac ‘a

barflleg! the

r&@f%ﬁt 116%% o%hﬁlaﬁ{)]r?sgx?% e

i ng

teal bottles

rious colors

consrsts of

Gedagralenbo

_for pynnml Iy

Ii Megrhild Bl

b hluye opag

hde
e

Ingredigtt e, bl ack, or brown bo

[t e% (Wé‘r) be

us€d. (WF‘O034]

The

—

Sodium uiély W'ogrgt gﬁ%%r o (f ztgrrfé) |

o dl IIUSI
It sho@ﬂ be ¢

oarORat

| ear

Sodiufd €hlagte PRiERAGRE to [imt

invention Exanple 1 [ODB

the ggope o

] _The foll oW

thegpyesent
Mng iS an |

Boricéycidrth uoNFa preferred Si

Iha o~y AA

ar N F\

ol l-ownwe -

these

ngle debrul cent en®6di ment  of

Sodiul piath RFEITFRAY - Sadi o

ont o
CTILD AT

m Hy

Honat ¢

TmUT T _OVVo.,

R Ay

e

DN

Sodi u
Potasﬁﬁ'llnt(ﬁﬂ

M Chjepi de |
drate68.035

r.sg’Qegrlc
Pot assi um

Aci d

Jouft G8pT0 0.3 Sod
Calcuﬁl I(Ihﬂordie Dilidrat€X&iSei . um Ch

I um Bor at e Decahy
\Aﬁ ')nn/rl ngonnn_pr"ru |Q')nn/r

or i @eQ06Di hy

ir at €.@e006

QQQI um

11

Magnegiy,Ghiends Hesabydrats FOF i t

oI =IO

ust)

Stabilfed %E?jgﬂogo goqulefc drumT
Sodium Hydroxide 1N NF 7.2 (pH adjust) | 7.2 (pH adjust)
Hydrochloric Acid 1IN NF 7.2 (pH adjust) | 7.2 (pH adjust)
Purified Water QS QS
[0038] The formulations were filled into 6-ml and 15-ml teal LDPE bottles. The 6-ml

bottles contained 2-ml of each formulation while the 15-ml bottles contain 12-ml of each

formulation. The bottles were stored at the following temperatures:

Temperature (°C) Percent Relative Humidity
25°C+2°C 40% * 5%

30°C+2°C 60% =+ 5%

37° C £ 2° C (for sterility testing only)
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Hydrochloric Acid INNF 7.2 (pH adjust) Purified
Water QS [0036] The bal anced salts are dissolved in
wW@oooifsseo wat er fol | owed by di ssolution of theCHUS2004/000298

o o ' The pH is
4O'C§ﬁ%d%ted with base (1N 254 ! acid
TSGR oPWp o e Rt Ehilaul ) WEERRY Sy il &

potentidlechiwrinetdiedidg dpdistrehyalwondte chhdeatratio, lé@iﬁolallif}e vizcodtys visible light
is filled into teal bottles for Ilght protection.
trans@m gonp ltYMbRETty Testing of Preferred For mJI atl ons
g&ﬁ |l r
re@val uat %91 8%{%%% %%SEOI‘?(H %Megsq ?‘ﬁéﬁ%

tempefadiné) Phid W/Daed SO PidjEMRnG calRalated flord dﬂ‘ﬂa'db'te@lﬁbddﬁd)m%&uct stored
0.10 0.15 Sodium Chl oride Ph Eur USP 0.39 0.39 Boric

for nipg:m@nihy stoged ai00 Co 0Tl &0An iBHUP VMBS pa@reth@@mhgmrlattbatmﬁost sodium

hyalur%ﬁ?t%s gltl%%%oH;‘;g glaik%gg%slcg%]édt&sgs 85 surﬁglanrggl[uﬁ%,istorage '3 refrigerated
condititsQiue de stbiighprdpig. USP 0. 006 0. 006 Stabilized

hydr oxi de) of

ance, pH,

ela/ stored at room

oxy-chl oro corrpl ex O 005 0. 005 Sodl um HydrOX| de IN NF
Example3: Stability o (7 aliat el and with Stdbilizad Oxsi-g
H a Purifi e r
@%ﬁsg%%‘ﬁ% figip ﬁﬁ@lﬂ@?@#ﬁ%wﬁﬂs& Wi Cand
-ml teal LDPE bottles. a1 DO T al hed
2n1 of each formilation |Iethe 15+l bottles
Ingredientt ai n 12-m of each f or mul%atwbon. The Boétwlhes were
hao £ Al t Tonpor.at i
—storea—at—+n LSS Tcn‘ﬁ%%u eSS~ *rCTrpvl—uL e (C)
SOdl“@eﬁX@H‘ion%& %RQQ@WH?% ty 409%% 300-€0 2 d 60%
: ‘Vli‘l for STeI‘IITy tlﬁgT)nl J_ZVV
Sodiugy CHPRdC PR HSP 02004/ 000208 dﬁ - 2008 4 % [ 00B9]
BoncﬂMﬂiBh)EthE of each confilgur atg.em vverp tes@,soi for
——phgy—eal—iﬁperar—aaqce, pH;
Sodium Borate Decahydrate NF - 0.035 0.035
Potassium Chloride USP 0.14 0.14
Calcium Chloride, Dihydrate USP 0.006 0.006
Magnesium Chloride Hexahydrate USP 0.006 0.006
Stabilized Oxy-chloro Complex (Purite) 0.005 (50 ppm) -
Sodium Hydroxide 1N NF 7.2 (pH adjust) | 7.2 (pH adjust)
Hydrochloric Acid 1N NF 7.2 (pH adjust) | 7.2 (pH adjust)
Purified Water QS QS
[0042]  The formulations were identical except that Formula 2 did not contain

stabilized oxy-chloro complex. Samples of each formula were stored at 25°C, 40°C, and 60°C,
for 12, 3 and 2 months respectively. At each time point viscosity was measured. As discussed
above, one of skill in the art would expect that the formula containing stabilized oxy-chloro
complex would decrease in viscosity much faster than the formula without purite. As Table I
illustrates, a direct comparison of the two formulas demonstrated that the viscosity of the formula
containing stabilized oxy-chloro complex was surprisingly similar to the formula without purite.
In fact, the initial decrease from the zero time point to the one month time point is much lower in

Formula 1 than in Formula 2.
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potential chlorine dioxide, sodium hyal uronate
concentration, osnolality, viscosity, visible |ight

W0 c@aseiebs ance, sterility, and PET. [0040] ThePCT/US2004/000298
fornul ations are stable for gt | east 24 nont hs when
stored at room tenperatur ADIEHi s i s based on the

projections cal cutated obtarmed from product
stored for nine nont hs\}lg gg&pﬁ 40 C. This is an

| mprovemgpt over dshe pri or4(ﬂct i n igraf nostgeedi um  gooC
hyal uronate sol utions on the market™ as viscoelastics

Montli or sufqymule | egfioromila? or Boymula 11 eFoingda at eEOI‘mulal Formula 2

conditio due to abilit robl e Exarrpl

St abi | i té}g(%'esti ng8 gé For nugggi ons C\BISQ and w t but 8.50

St abi |'i zggs Oxy-Chhefo Conps gy [0043]gpgThe stability ofy gy

the follow ng fornul ati ons were evaluated. Fornmula 1

Formul a 2951 ngr ed3.8%t % (W99 % (\/\//9)60 Sodi uho04 1.42
al urong 810, dalto 0.10 O Sodi um

gl ori de* é‘ﬁ Eur u'g&?o 22 0045 Borid cid Ph Eur NF

0. 60 0. 6993 Sodi um Bor at e Decahydrate NF 0. 035 0.035

Pot assi um Chl ori de"USP 0. 14 0.14 Cal ci um Chl ori de,

Di hydr at®8%1SP 0. 0R850. 006 Magnesi um Chl ori de

Hexahydr éﬁ USP O 6 0.006 Stabilized Oxy-chloro

Conpl exf1 rlte) 05 (50 ppm - Sodi um Hydroxide IN

12 NF 7.2 (phb adj ustj 5 2 (pH adjust) Hydrochloric Acid
INNF 7.2 (pH adj usL) 7.2 (pHadjust) Purified Water

O & B W NN = O

QS @S [0042] The formul ati ons were identical except
that Formula 2 did not contain stabilized oxy-chloro
Eﬂm@b@ﬂéﬁ%ﬁhﬂ@s of each formula were stored at 25C,

olaaf Ol e Rere y AR i Bl BB LGy ™K ana B of

ExampROY &, caf@erefallgkivhilabld R éfigha rGro\d@#bﬂa@%@ﬁﬁbtel}hﬁS st subjects were
ormul a containing stabilized oxy-chloro conplex

followgdufod ehek riesmelation siugléads i ﬂ%ﬂsmgchorfseséqdepf toharfottiwe drops of the test
rruavvlthorl | ustrates

formufljaﬁlr op 1p ope r%%? 4 'dtyﬁ]‘lg]e wﬁ? 5&Hﬁn§§ma% ﬁ%ehgetcpg{ngoone to two drops

of cohftal sblfio STQSI §ulbje@fs e EOdlab@ pricd MoakBhth@nt for baseline levels,
stabilized oxy-chloro conplex was surprisingly simlar

immegigtel efteo Frastmentvanthoti S, Pbr BO.eand OA thinutes nasetreatinental Results were

f th t to th th
assespf B 3 Rete! it B stitire PR R Pt "than i n For mul a
2100448 WOrRORMOAELEH Gty TAIre 4 LOP&9&med during the study. Slit lamp

examinations, including the assessment of corneal edema, corneal neovascularization, corneal
staining, injection/bulbar hyperemia, and palpebral conjunctiva status, were recorded at baseline
and at all follow-up periods. Study lens-corrected visual acuity were recorded at baseline and at
all follow-up periods using the ETDRS (Early Treatment of Diabetic Retinopathy Study)
measurement system. Adverse events were monitored at all follow-up periods.

[0045] In addition to safety evaluations the following evaluations and measurements
were made during the study. Subject qualifications, demography, lens wear history, pre-study
lens care history, and medications were determined at the initial visit only. Lens wear comfort,
symptoms of discomfort, overall subjective vision quality, and general comments were measured
for baseline and at all follow-up periods. Lens fit quality and tear interferometry (tear film break-
up time on the front surface of the contact lens) were measured for baseline and at all follow-up

periods excluding the immediate post-dosing visit. Subject status was measured for baseline and
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Table | Viscosity (cps) 25C 25C 40C 40C 60C 60C Month
Formula 1 Fornmula 2 Formula 1 Formula 2 Formula 1
wo-omibme® O 6.60 8.50 6.60 8.50 6.60 8.50 1rdr/1152004/000298
.51 3.69.3.98 2.33 2.81 2.3.95 3,89 3.56 3.60 1.04 .
at all 9115@-11@ patiens exchigling fi]e immegliate goggloging visigunlegssreguiresl. Exit status
5 . a2 e .
s g Ruodh, o fs BRI AR B0,

P46} r edA$ dilustard iA tAedoBowing tEkREPIhe alinidl studies demonstrate that
comercjally avail abl e Refresh. G oups of )
preferggdpfosmuietiony proyelesan iggreasedj length afeqomfort siffestneiterfusing drops, greater
i Qn .studi sing gonsi st.ed of e to .. .
comtFE Uy SRAUE B\ BE bt P RPN IRE R, de Gl ime during

the dagtdudYo telhBdcededhifor@oviaBRivhkm Borftyfed RCREYésAY ONne to
two drops of control solution. The subjects were

eVMTht edStpdy eibjech weresskerkiotratedhe lsagtbl afitee ¢asvletteffect after using the

i myedi at el y. aft t . and at 30,..and 60
rowetf s 8t Givdt i Blrohufit RibisPE Defl FamiiRs A fpotg longer more
comfdFRBIE 16APRER thanOsRtiBRS abihp R cfrestE A} dikhBlePH daky30[1894 44 subjects using

The foll ow ng safety eval uati ons were performed during
Formylaeh gnd @9.776l0f sultjeetp using dioimualei B meporied chaidihay dicheot need additional

drops RS BFREAT i amiP o0 s R o K 4150 g Refresh users

i nj ection/bul bar hyperem arg@eg pal pebral conjunctiva
status, were recorded at baselipne and af all
Rétirlg afil-enpthpeiComibrt Effectly fibelising DropcRated it Bael Seheduley Visit

t all foll owellp

—Wee—-8cokded—at—baselire—and—at P
Visitperi ods using the ETDRS (Harmylapheat meffermsda B abet i Befresh

Dayvvere nonitored at all followup periods. [0045] In
addiyion to safety eval uationg the foll owbpng 23
eval uati ons and neasurenents were nmade during the

st udyess thapjléd¥lingtes| i i cat i dr(4.2%Jenogr aghi,5%ens wear (8.7%)

hi st A e-study |ens care hjstory, di catio

wer elo%%?é’ﬁ%rlﬁlie& at the ini ?i(§12) isit orﬁa@ﬁ%g)‘eens vv.egr(%%%)
conf-0Bd MinStssRY 6UEIIRTtesd] scObORL), over aldo. 194p] ect i Vie4.3%)
vision quality, and general coments were neasured

f or hAe Minntes tmdtheurs al | f of (BE%p peri dER2.7%¢ns fi 12 (8.7%)

qual | and tear interfero tear §i eak- 0
ti rre>%¢<m{rfle front surface gﬁ%%%scont a%td“?%%é) yverf;;p(%'SA’)
nmeasysededdel RASLAdiNEnANd S20889) f ol | ovypeogperi 0ds (13.0%)

excl uding the i medi ate post-dosing visit. Subject
st atl®opdas nmeasured for basel i ne and

Day 30
N 23 22 21
Less than 15 Minutes 2 (8.7 %) 0 (0%) 2 (9.5%)
15 to 30 Minutes 2 (8.7 %) 2 (9.1%) 2 (9.5%)
> 30 Minutes to 60 Minutes 0 (0%) 2 (9.1%) 1 (4.8%)
> 60 Minutes to 2 hours 7 (30.4%) 4 (18.2%) 4 (19.0%)
>2 hours 9(39.1%) 9 (40.9%) 11 (52.4%)
Not needed for Additional 3 (13.0%) 5(22.7%) 1 (4.8%)
Drops
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-14 WO 2004/ 062660 PCT/ US2004/ 000298 at all fol |l ow up
peri ods excluding the i medi ate post-dosing visit
wandeseesequi red. Exit status was neasured atPEI/US2004/000298

followup visits. Product acce%pt bility was determ ned )
al0048k | Jeqns seanpomiogipi e ond q |erdas 3y erg mepsygd at day 0 for baseline,

day 7{&%11'(19%&369 é&ﬁgﬁfsc&&ew I Gfed B Lc,ea?e 8@5‘%‘%3@5& ‘lens cannot be
at preferred fornulations provide an I hcreas
tolerate@n@t e fcasmutiverteltgf Meble IHfillestrattsithg fofoEss AGhEd provided a greater

, confort at the end of the day, inproved tear break-up
increage fpecomipy from heselinetpsdaySQrwheg conmaredup Refresh-he day due

to the enhanced confort pr when conpared to
Refresh. [0047] Study subjﬁ1 Iéjlﬁillre asked to rate the

‘length of the comkp!iveat CoqkorfAlIB{d-§EDRY the Tewvetter
drops at day 7 and day 30 visits. Subjects using
Vidiior mul as A and B report eforhmuhg&r nor eForfimid Br t abl eRefresh
Bagpdipe 30 13% of subj ects using Formula A and 22. 7% of
subj ects usl'kIng Formula B r rted that té}ey di d not 2
need additional drops to rmaintain the confort effec
as conpar edMegn 4. 8% for Refxresh users. Taple |1 Ratimg
of Length of Confort Effect After Using Drops Rated At
Each Schedubldd Visit Visit5Formula A Fbpfula B 1.71
Refresh . N 24 22 23 gess t han 15 nutes 1
(4.29 1 (47699 (8.79% 15 to 30 Mnut®s 1 (4.2% 2
(9.1% 2 (8Mvi?9 > 30 Mnutgs to 60 M nuges 0 (0.0% 52
(9.1% 1(4.3%9 > 60 Mnutes to 2 hours 9 (37.5% 5
(22.7% 2 (®azyy >2 hours ¥ (33.5% 9 (M40.9% 13 10
Da§§6. 5%9 Not needed for Additional 5 (20.8% 3 (13.6%
(13.0% Drops Day 30 N 23 22 21 Less than 15
Mnutes 2(8N79%9 0(0% 2(9.54 15 to 309 nutes 22
2(8.7% 2(9.19%9 2(9.5% > 30 Mnutes to 60 Mnutes 0
(0% 2 (9.1Mpan (4.8% > 6 Mnutes to7Bhours 7 7.6

g(sgb.‘lg%/@ i '2.23{%/9 * ot nekfda ror hadi thdnal s 19

(13.099 5 (R2did%0 1 (4.8% 3 8 8
Min 4 5 3
Max 10 10 10

Day 30

N 23 2 21
Mean 7.6 8.2 7.4
SD 1.38 132 1.89
Median 8 8 7
Min 5 5 4
Max 10 10 10

[0049] Tear Break-Up time with lenses on was reported at each visit. The tear-break
up time (TBUT) was measured at day O for baseline, and at days 7 and 30. Table IV illustrates
that Formulas A and B showed improved or lengthened Tear Break-up time from baseline to day

30 as compared to Refresh. The change in tear break-up time for Formulas A and B from
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Drops -15 WO 2004/ 062660 PCT/ US2004/ 000298 [0048]
Lens wear confort at the end of each day were neasured
wa@tooday2660 f or basel i ne, day 7 and day 30. Conf PC1T/US2004/000298

scor re nmeasured o 10 _(fromlens
baseligg gy HEwes ) dpcarieeior 187 f?"eﬁ%""&‘i"hﬁoff“ 0 G opimuipg] Conversely,
RefredH dholvell 4 ebRLESH 1R b RLAMIRS B provided a
greater increase I'n confort ro aseline to day 30
when conpared to Refresh. Tad B/ |11 Lens Wear Confort
B Refregh
Basel i ne N aQEre@z-upl\?ém (in. ssecvm@) wn:h L@sps1or55 1.54
Visghy 22 22 Mean 7.5 7.8 7F@MUEAT 64 1%171‘”‘.1%9 MecRef
Baﬁ% MN 4 5 3 Nax 10 10 10 Day 30 N 23 2221
an 7.6 8.2 7.4 SD 1.38 1.32 1.89 Mdian 8 8 7 Mn
554 Mx MO 10 10 [0049]24Tear Break-Us tine with 23
| enses on was reported at each visit. The tear-break
up tine (TBMffwas neasurdd-® day 0 fdB-Wdaseline, 4l

at days 7 agg 30. Table [\y44J ustrates;,ggg 8.475
Median 11 10 10
Min 5 3 6
Max 38 40 37
Day 7
N 24 22 23
Mean 16.00 14.36 13.52
SD 9753 9.820 8.223
Median 13 10 10
Min 5 5 3
Max 36 40 39
Day 30
N 23 22 21
Mean 16.87 16.23 13.48
SD 10.248 10.506 8.256
Median 12 13 10
Min 7 3 4
Max 45 40 38

[0050] Study subjects were asked to rate the change in lens wearing time since
starting the study as compared to before the study. Ratings were taken at day 7 and 30. Table V
illustrates that Formulas A and B increased wearing time by 21.7% and 18.2% respectively as
compared to a 9.5% increase for Refresh.

Table V

Rating of Lens Wearing Time Since Starting Study to Before Starting Study
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that Fornulas A and B showed inproved or |engthened
Tear Break-up tinme from baseline to day 30 as
waeommpaswe t 0 Refresh. The change in tear breakpPC€pUsi00%000298
for Formulas A and B from_-16 2004/ 062660
VisitbcT/ US2004/ 000298 basel | FOPYlaghy 30 KIEUEHBI ncr eaBeftesh
f~1.87 for Formula Aand 3.06 for Fornuta B.
Day nversely, Refresh showed a decrease of 0.52 from
baseline to day 30. Table IV2fear Break-up Tinme (in 23

Seconds) with Lenses on Visit Formula A Fornula B
Ref rlaeigasegaddti ne N 24 23 28!2.3%hn 15. 00 @%) 17 14. 00 (0%)

26 peared S 510" 252 ek 16, oot 38 13, 52 B
975N& @dgdd 223 Medi an 13 (1@()2_42 M n 8585.88 3) Max ﬁﬁ(SZ 6%)

40 39 Day 30 N 23 22 21 Mean 87 16.23 1
10. greageddomgwhds  Medi an0 (013 10 MK0%) 3 4 MaQ (0%)

45 46%&%&&4 959] St udy suné%gaﬁ,mere ng% o rateJ¢q%9®

changé i n mearlng ti e starti he stu
as oJangmeed to before the spyghy) Rati ngg'g je takenogby)
day 7 and 30. Table V ill ustrat es that Formulas A and

B increased wearing tinme by 21. 7% and 18. 2%
Dayggspectively as

N 23 22 21
Increased a Lot 1 (4.3%) 0 (0%) 0 (0%)
Increased Somewhat 4 (17.4%) 4 (18.2%) 2 (9.5%)
Not Changed 18 (78.3%) 18 (81.8%) 19 (90.5%)
Decreased Somewhat 0 (0%) 0 (0%) 0 (0%)
Decreased a Lot 0 (0%) 0 (0%) 0 (0%)
Missing 0 (0%) 0 (0%) 0 (0%)

[0051] The various methods and techniques described above provide a number of
ways to carry out the invention. Of course, it is to be understood that not necessarily all
objectives or advantages described may be achieved in accordance with any particular
embodiment described herein. Thus, for example, those skilled in the art will recognize that the
methods may be performed in a manner that achieves or optimizes one advantage or group of
advantages as taught herein without necessarily achieving other objectives or advantages as may
be taught or suggested herein.

[0052] Furthermore, the skilled artisan will recognize the interchangeability of
various features from different embodiments. Similarly, the various features and steps discussed
ab9ve, as well as other known equivalents for each such feature or step, can be mixed and
matched by one of ordinary skill in this art to perform methods in accordance with principles
described herein.

[0053] Although the invention has been disclosed in the context of certain
embodiments and examples, it will be understood by those skilled in the art that the invention

extends beyond the specifically disclosed embodiments to other alternative embodiments and/or
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conpared to a 9.5% increase for Refresh. Table V
Rating of Lens Wearing Tinme Since Starting Study to
w®@edoane26st arti ng Study -17 V\D 2004/ 062660 PCT/US2004/000298

ggg/ S2004/ 000298 Vi si t Fo A la_B Refresh
uses obVIQUS, 1 szgonq ﬁe @gglé(a gtsL reQ (1 cepggingly( dog yention is not
intendﬁg?@ %gﬂg@g % 1%0%1(1%§ oﬂgef TS gegg%ﬁgxghtg e B ut instead by

refereRectoadamd aﬁmhedthatetd) (0% 0 (0% O (0% Decreased a
Lot 1 (4.2% O (0% 1 (4.3% Mssing 0 (0% O (0% O
(0% Day 30 N 23 22 21 Increased a Lot 1 (4.3% O
(0% 0 (0% Increased Sonewhat 4 (17.4% 4 (18.2% 2
(9.5%9 Not Changed 18 (78.3% 18 (81.8% 19 (90.5%
Decreased Sonmewhat 0 (0% O (0% O (0% Decreased a
Lot O (0% O (0% O (0% Mssing O (0% O (0% O (0%
[ 0051] The various methods and techni ques descri bed
above provide a, nunber of ways to carry out the
invention. OF course, it is to be understood that not
necessarily all objectives or advantages descri bed
may be achi eved in accordance with any particul ar
enbodi nent descri bed herein. Thus, for exanple, those
skilled in the art will recognize that the nethods
may be perforned in a manner that achi eves or
opti mi zes one advantage or group of advantages as
taught herein wi thout necessarily achieving other
obj ectives or advantages as may be taught or
suggested herein. [0052] Furthernore, the skilled
artisan will recognize the interchangeability of
various features fromdifferent enbodi nents.
Simlarly, the various features and steps di scussed
above, as well as other known equival ents for each
such feature or step, can be m xed and matched by one
of ordinary skill in this art to perform nethods in
accordance with principles
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descri bed herein. [0053] Although the invention has
been disclosed in the context of certain enbodi ments
war@4osmepl es, it will be understood by those BKI/UB®d4/000298

in t ri_that the invention extends beyond the
W@c&ﬁé&hpyl di scl osed enbodi nents to ot her
al ternative enbodi nents and/or -18 WO 2004/ 062660
PCT/ US2004/ 000298 uses and obvi ous nodifications and
equi Aatabiet cphthedrmeadfompdeition ditieh iy ,comlﬁmf abgbltbl“trb Biimhi$ ej’wdof mprising:
intended to be Ilimted by the specific disclosures o
pref er lag%flt&*ﬁpé&lﬁﬁ% Abaut IQe%/ Gi WY hyaluromigeddy by

2004/ oB3abd e LB uBh) BE0388"7 Wb Rer L it oo and

A st ablberiopdid/batate bufeR Pasintdin 8 pihotdbouss.0eshisdu: 81y, e
to the human eye conprising: about 0.005 %to about
0.5 % Wherdy £he reommpesisien deomisises 19, 002E then @bano§t0075% hydrogen
w v stabilized oxy-chloro conplex; and boric

003,38 y-ch
at?l f'boFate buffer to maintain a pH of about 6.0 to

alkouThdstable WpB I ct dbenfositio Tftd1ain 10 WlietiE Sail thydRk6hic acid has a
t han about 0. 0075% hydr o(gen Qaq|§)er oxi de. 2. The stable
moleqybeaghiiot akwiBee.000 tnrt.090,09%kdalions wher ein sai d

' ' | ecu] i,ght of abqut .
oo, O i8e FohBs AR AuubRisRE s LisiE 2 ¥ insRein 38 dyatugpuic acid has a
molectdrpasgtt b0 abdk 760,800M022,00d)60¢RdaMomI d hyal uronic acid

has a nol ecul ar weight of about 750,000 to 2,000,000
d&t t Bpsstable ophthalnigtsiompopitich aif i lsine npdeiein eriddfyallirerienacid has a

IR _sai r oni i a nol ecul ar
Indeﬁgygﬁﬁﬂgp?g%%ﬂgogé@§ ¢ Lz%%gwy%ﬁﬁﬁé,ooo daltons. 5
Thhe Bhicakihisle OphthARhIR onfiRBMRieA dfi CIRinO Y, iRt 4aid WRIBédIc acid has a
said hyaluronic acid has a nol ecul ar wei ght of "about
moleaybay vepaght babetyd 490,006 Brbo00!,860,0@hdaltops. The st abl e

opht-hal m.¢ _coppaositi on of..d ai.m,5, erein sai L

Yal TR e SBRRa Ghufiich B et o Rt 388 paioronic acid has o
molechld) Qi Of st Q090,000 ddliéhsst abl e ophthalmc

conposition of Caiml1, wherein the concentration of

sdi dThengtablaraphthalmisi ebmposiisouef 0laimod,t wherbimutheOcoBcsbtration of said

W V. . The bl e ht hal,m ¢ conposition of Caiml,
hyalu{%écraé’? dnlstaE%utit%ﬁgl‘éWtal%g}lﬁ (gﬁ jg]?v?vsai d hyaluronic acid is

aBoUrheDstifle %phthaBRRUEorhodittnVWb N Cladm ﬂ;hﬁhj&jéﬁ‘ib{rl]l% concentration of said

opht hal m ¢ conposition of Caim1l, wherein the
hyalugogirasi is aboe. @ff Ygtaiabout 0.3 % w/v.

9. The stable ophthalmic composition of Claim 1, wherein the concentration of said

stabilized oxy-chloro complex is about 0.003 % to about 0.02 % w/v.

10. The stable ophthalmic composition of Claim 9, wherein the concentration of said
stabilized oxy-chloro complex is about 0.004 % to about 0.009 % w/v.

11. The stable ophthalmic composition of Claim 10, wherein the concentration of said
stabilized oxy-chloro complex is about 0.005 % w/v.

12. The stable ophthalmic composition of Claim 1, wherein the pH of said composition is
about 6.8 to about 8.0.

13. The stable ophthalmic composition of Claim 12, wherein the pH of said composition
is about 7.0 to about 7.4.

14. The stable ophthalmic composition of Claim 13, wherein the pH of said composition
is about 7.2.
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stabilized oxy-chloro conplex is about 0.003 %to
about 0.02 % wv. 10. The stable ophthalmc
W@ poeicsd on of Claim9, wherein the concentraPCDOSH04/000298

said stabpilized oxy-chloro caonplex.is about Q.004 %
t b g@ea@gg @b@ag@wwmmmonﬁ Claimy), &ulion comprisipg balanced salts.

C [ i . int cent ' )
CEPSS bRl PR S\l BRGNS g compri

NaCl, RO, C4Q,, ahiieigtiabl e opht hal ni ¢ conposition of Caim 1,
wherein the pH of said conmposition is about 6.8 to

abb Jihe stable aphthatmic eqmppstiosytGlainnle, whersissthe corcepiration of NaCl
. ' jn the pH of said conposition is about
18 abo'g.(gi {Hoa%égtome 8)4. 14. The stabl e ophthalmc

CO8YIDS istab ophithalingd eondpbsitivhesfallnint N6, wikréih tB@téhcentration of KCl is
conposition is about 7.2. -20 WO 2004/ 062660

about 07 tosEOORSCO0298 15. The stabl e ophthal nic

C sition of aimil, furt C ri sin al anced ..
CERER bRl ot R TR BB 8 PR pion of cact
is abodt®.0003656 ebsut DAl % WAl anced salts conprise NaC, KCI,

CaCl2, and MgC 2. 17. The stabl e ophthal mc )
cYhpdsistablsopbthadingd eami@sitignerfdilaim he wemearithe eetcgnirasfon of MgCl,

. .S _about. .1 to about 1 %wv. 18. The stable
13 abo‘m(}?§|tﬁf‘§‘_’“3§rﬁp‘%’s‘i”tvr on of Caim16, wherein the
CONCBRIstaBld ShiimiERonSositRRACISnD 5, tvthepdif Whe Bhldnc¥ salts provide a

wv. 19. The stable ophthal mi c conposition of laim
compapgionvtyaokility efabousbkbietabant 419 wPsmd@12 is about

0.0005 bout 0.1 %wy. 20..Th bi hal i .
ol stPis St cam st P G R A B AR bR fgts provide a
compd¥itfdndsniofal #POLdbodt £APH dbBurdhO8mikg¥ W v. 21. The

stabl e ophthal m ¢ conposition of daim 15, wherein the '
b33 diestibbadrhéhabmiy¢aepasitioneiisdsint 2B rwhsseio [l balgnced salts provide a

t 14 400 . ~22.. Th t abl
compy AR BhIRT 200 BP O3 e ner ai n t he
b2} e ehbiad frshabeY sy Riti AT it 2 DWIRSER 1R bRl salts provide a

about 240 to about 330 mOsnikg. 23. The stable
compasgianirsmeladity ohghost 27bmOsfn/Igh.ai m 22, wherein the

b ce al t avide a . .co i tian lality. of A

B HESEETs SORBBHEC SOGRELAnRY. Claim 7R Frastind about 005 to
about PPN emufeaposi tion of O aim 23, wherein the

bal'anced salts provide a conposition osnolality of

abothe2tdhle mebimplogic @BpotitionsefaBlagmopph furtiienicomprising about 0.2 to

aboutg‘%)nﬁ)o?%ltd'e%ﬂlc%};t.CI aim1l, further conprising about, 0.05

27. The stable ophthalmic composition of Claim 25, wherein the polyol demulcent is
selected from the group consisting of glycerin, polyethylene glycol 300, polyethylene glycol 400,
polysorbate 80 and propylene glycol.

28. The stable ophthalmic composition of claim 1 further comprising about 0.2 to about
2.5% cellulose derivative demulcent.

29. The stable ophthalmic composition of claim 28 wherein the cellulose derivative
demulcent is selected from the group consisting of carboxymethylcellulose sodium, hydroxyethyl
cellulose, hydroxypropyl methylcellulose, and methylcellulose.

30. The stable ophthalmic composition of claim 28 wherein the cellulose derivative

demulcent has a molecular weight equal to or less than about 80,000.
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about 1 % pol yol derul cent. 26. The stable ophthal mc
conposition of Caim25 further conprising about 0.2
W 000400366 | % pol yol derul cent. 27. The st abl ePCT/US2004/000298
opht hal m ¢ conposition of O aim 25, erein the polyol = . |
@ estable @pﬁ@met@@mﬁ@ﬁnt%d@% @Yéﬁh B dh, ge@#%e derivative
| yceri I . t hyl ene gl ycol
demui gt B BploB Rt S Bl KRN B bR T e
s3aline sephy Hetlimlaic esmpsditidoof Ofaiml hiwhedeid tiid benposition comprises
conprising about 0.2 to about 2.5%cellulose
less thareahops 000 odwdisigee petoXm. The stabl e ophthal mic

C siti,on of .claim28 wherei ‘e
153, 103 R Blnk ot UEhE oP 4 o2 (HSRAF dydrosen peroide 35
Substaﬁﬁ)ﬂ@ia%gélﬁg of carboxynet hyl cel | ul ose sodi um
hydroxyet hyl cellul ose, hydroxypropyl . )
4. Apk compodiveeof anydugef Higl fordzpingderisedp treating &y 4¥% e

| m iti | ai I ej .n
e R R TR -
esplalset F PEorhSifidnnaRorigt o 88y B8 of CZAMYD-2D A tKI6AGPA ation of a

PCT/ US2004/ 000298 31. The stabl e ophthal mc
medicaroapdei tréatmergfol dtya¢sier 30 wherei n t he cel | ul ose

deriyative .denul cent has a nol ecul ar. weight . of., a (I

16088 v b duromer s o5y T B iAo R i h§ Pecaton of a
medicaBBRASE feRRingfcofdasd I@hbsWherei n the conposition

conprises |ess than about 0.005% hydrogen peroxi de.

338. Ulleeofst edrhpositpint fcxording toamoshe pbflaimsd-33 g gpe preparation of a
. wherejn, h%dr.ggen ﬁﬁanXi ge itS subst ant 'i,al Ié/ absent.
medicaientiREInUISATRE [T FeasHy B GF ERE™ 8F°EYoi ng for

use in treating dry eye. 35. The conposition of any
one of Clains 1-33 for use in rewetting contact

| enses. 36. Use of a conposition according to any one
of Clains 1-33 in the preparation of a nedicanment for
treatnment of dry eye. 37. The use of a conposition of
any one of Clainms 1-33 in the preparation of a

medi canent for rewetting contact |enses. 38. Use of a
conmposition according to any one of Clains 1-33 in the
preparation of a nedicanent for increasing tear film
break-up tine in a mamual 's eye. -22
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