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(57) Abstract: Stable ophthalmic formulations comprising hyaluronic acid (sodium hyaluronate) as the primary active demulcent
ingredient, stabilized oxy-chloro complex (available commercially as OcuPure(tm) from Advanced Medical Optics, Purite® from
Allergan, and Purogene from Biocide) for preservative efficacy, balanced salts mimicking the tear film, and sodium borate as a
buffer are disclosed. In one embodiment, preferred stable formulations may be used in the human eye with or without contact lenses.
In another embodiment preferred formulations may also be used as a storage and conditioning solution for contact lenses following
disinfection.
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[0005] There continues 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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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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such %Yt Qdrites, 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.
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art woul d expect that the oxy- chloro conplex radical
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Exanple 2, a direct conparison of two formnul ations,

convepsien mietwelkltrmivid tozkabeckijled il teart, olmdinexexpnsiire tetransition metals.
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for preferred formulatjons, This system has, bee .
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witholsk purit€cul ar Response to Hydrogen Peroxide,” Ann J
Optom Physiol Opt. 1988, Feb; 65(2):91-8. Thus,, . ,
prl @91 ed¥mt%w%e gsinfpriion, aad nuttes npstent jisnidgaly dor preferred

t 0% i e . . .
o 555 14, S5 ISR S0 PSRRI s b
yeast price fumph Betyis Ingid tot hammabiautel 8. QQRIU dntly,abe sabidizek oxiechloro complex
and npst preferably hydrogen agqe),r oxide is . .
preseryghiys Wriveraliyely hpagqs cosypngeompatibdity sathathe sgativalycharesd hyaluronic

acidJéﬁl‘ﬁgceh?ss than the anount of any conponent, such as
perborate, that will release hydrogen peroxide to

proeRote OAQLUvantfe\WD iROPH 10/6860system over perborate or hydrogen peroxide
PCT/ US211114/ 111111298 hydr ogen_per oxi de, nore

systergp &F thakbptijr pesheratenand hudseden pepurdn sy Bt HepdicoxVéen perborate is
: .St | r . I out..0,.008% ..
dlssoﬁ]g(g rI% g‘*é#grp %%ggg.p%ﬁ%%iy%@é p‘%ﬁe] era Ic%sehsge r gné‘gart]mn. Hydrogen
peroxity aXlietidds @Ff 0CIYP QRE MHighet Mad beal sase hy 648e AiscoREsrOXh dige eye. See
are substantially absent. Many commerci ally avail abl e
Paugh, tJa g3 rensasg Noxandclifrest N, “Ocular Response to Hydrogen Peroxide,” Am J Optom
Physiol Opt. 1988 Feb;65(2):91-8. Thus, preferred 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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conpositions contain insubstantial anounts of peroxide
as inpurities. For exanple, the product sold under
wo bw4nemee nane PUROGENE by Bi oci de may cont ai PCEIS2004/000298
i nsubstanti al amunt of hydrogen peroxide, up to, )
hydrageip perx9r BRI Erelar#bly leos it ahoHon 00 e dwdraggn perogide, and still more
I | sent conposition
P refe%% 1S’Ifllggzsitﬁ%il %bﬁ)gpg%%@&e %E%&g{dﬁhy contain up to
0.[06229 3% Mektosiderablye hyidoptro erdxhde afl diohipofe®$ that release hydrogen
hydrogen_ peroxi de or conpounds that release hydrogen
peroxjster 35§ caibstppiipily] ahrpint AYaw stoynmprsillyhavalable etabilizet e oxy-chloro
i.th:- th in.t 2ve W thout th
compSHSHETIEERE ol Aol St pbsh RS B sy e procuc
sold adicer fily Frede ndie FXNOGENHEbsBipaiiesnyy thabth &AUsuPdantial amount of
irritation to the eye, and can advantageously .
hydrogen epgrexide, b di G006 nprrexidasin v 2e selption| 0B2ejrddgly, a preferred

cmbof{GEHP O . DR AR AR St OERE bl Bnin up o
0.0000B9%5 ferdAige BVdEWwahowaHP a8ditibRdf saffdlbga{ peroXilleorRoBPoHRE that release
addi ti onal enhanced confort and relieves irritation

hydrogpt perghide.epl acement of any essential salts that may

it e R %iﬁ*ﬁ%{%ﬁ%&a%}e@%%?é&%edv#@3%6. §ffer in the eye
, i ally  tans
W“h"i‘ﬁggé"'i N Lfc%‘?éyeﬁ?ﬁ?}?ggbﬁb?‘ﬂgﬁa% S °ﬁ>§g§{1 6 Tbffned.  The oxygen

dissipatss dwitkawd béausing dirtteyion toothe  exep rpld esana ndvantegebaslytableviate hypoxic
& uf f.er s%/ystem results in increased confort, as well as
condi ?ri‘?elpﬂéed Znt ages. For exanple, as discussed belowin

t heo2BYaMPORS pREE O FOrmWAEEn GRS BtV tdt Bmited to, Nad, KCl, CaCl,
commercially avail able eye drop, Refresh, preferre

and ¥gEChubalanasd ssajts owhigh dnémici ther mireed tamppsitionf of dedror t This provides

additiggz{lt%c angfs (e:(gl’flﬁ%{ %&égﬁ?\%g pnmg{@gfg_ﬁ{?ﬁ%ﬁ ?%pi%ge%%ét 51{1 aglp{ggq%ntial salts that
may beRFuiMIaTirNg 1bhiResUr TRY if pRdAY @UadPabhe aseﬂla@f‘%l%ge can actually
confort provided when conpared to Refresh. [0025] It

causejeye kiedsh.eVhetefonatheplisslased ecnbinatmen iprefamblf cert ai n

e iments are | es cytof oxi ¢ than ot her narketed

rg&@?‘h er B?‘F‘é’&%‘iefuiyoﬁ%e r"é@gmﬁlﬁb ‘?fﬂ %éj?llé’é’ﬁlé? ag%rrfs&btﬂ.lzeﬂn oxy-chloro
compRAHNH 1180 boraR BIRY G erd Qb 34 Frﬁ:@é&s@d Qéﬁhf(g'% 2&' Rl &' other advantages.

wettability. Enhanted wettability trans S
For exdniple,cal discussed belqye ot thd Exahphseseetidn, ofhen aofnpatedanith a commercially

; nger .durati.on of ar... Therefore, ferred
availapf i 40P RS PG 4 foegesupieride Boffeeated lneth of comfort
. . i an .
e SO81 6 833, VRAGEL A UL B 8 UOR5 SIS LA ARup e,
longedlens weanngimedaring fh8GRGdué to the ehkdniced eainfdniairopided @heedompared to

formul ati ons of certain enbodinents will neutralize
Refreﬁ)l’bsi tively charged antim crobials and preservatives

g%q_ﬂfg ly yse q)eif?\i_éfg%g%}eﬂaﬁ&? foﬁrzllé%ngo&zléegélap@&bodiments are less

cytotoxic {hLaJn Zo:‘tlzlle:][r :Lrlilérl:teted rewetter compositions resulting in greater comfort. In addition,
preferred formulations provide superior wettability. Enhanced 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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di sinfecting solutions thereby enhancing confort. This

is especially helpful for lens wearers who are
wa@bdoaneposo or sensitive to these positively chaP(ngs2004/00029s

antim crobial s_an I n one,_ enbodi nen

d
disinfeqtiag sputipntthesd Xlen]éq?n%}eﬂs‘;’g%’\é? t I Vfg’é i§ espreighly Aelpid (ﬁordyns wearers who
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formudgtiopnwitheths @ﬁn’r@gt lm righiten ghes bmgtisoi He @Y@t oAlgmatiyely, preferred

formufegl%gé %ggl th%flén rou?sllcgé{ t!% ggé h{(ﬁl %22761,ra1 d}ops of solution

a pre erre
on thdlleﬁ@drl I@afslﬂgytﬁb 610061 aPL $tBragé SOCHndIT ohyE] m&ﬂﬁtaq*r)er agirifétion.
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0$802Zhi orle ansrashbodimensra prefosisd \stabls, formtation opmpaises hyaluronic acid
buffer...Pref

(sodisGR B ReBREES S Frbrfd e Bt Il A oxy-chioro complex

for pr&iefiatiké BEficabE ah8abdiluh] BaraRMoAE a8id RAMffedNPheferred embodiments may
demul cent. I'n one enbodinent, the hyaluronic acid

furthep cemprisehbafaricad S@ltmirewlsinarthmag film ghd/ab entadditiopgdoipntudeent. In one
0, 000 d Pr ef th
embo i 45 B 0T PRS 00" HATEEAL 1oo4309.000 to abon

4 ooombef@na&l Y PréfBRbIANRE ringefis GonakBsht BoEPR bBoRb00E0,000 daltons.
000 daltons. An even nore preferred range is

More fprf Qfmahb'o the @0g¢ d06romoatziud §00,90% 00 2000 1gAI0,¢sdaltons.a An even more

preferef RS B IR0 DD D SBo0RD SR8, et EoHFe g diment the
concehihtion of HyAiShRPANd i &olty Bhdhk @"U()‘S%i@d %&Lﬁ'@?"% rdibRRolume (w/v).
ranges from about 0.01 to about 0.3 %wWv. In a nore

Preferpblyftbe hg@lummld”@nncmtretlmmngwofmm ahoud 0ddricabouta®.BShA w/v. In a

f ab 0 % w/ t
more pRIAE OHRGM oS rste BRE Sns<aiis Hinky HPur GREL002 to about
0.2 %A% ThSnbiheMpRRAKA entbdARMEHt Qh@tg&féént?atldh"gf\h alﬁFHn@c acid is from about
preferably fromabout 0.1 to about O. v, but also

0.05% tecdbodt 21@/0 waponore(préferablyfrorf. about). B to abCZJ,t 05 %, why, Byt also including

sbout T 45 ot P orl e 1 oMb SHTCGOBOES Tgpiized oxy-chloro

compfégl%hc&mgaor{ ori¥oes VR @bBited 86 BRI abdie 0.6 PA .2 @\%re preferably the

oxy-chl oro conp ex concent ration ranges from about
stablltzed)@zy{ct)loa@@umpdhmdomziﬁnw&anon febges fyomf ghroabl0002h® about 0.04 % w/v.

More?;{r%%iagiééﬁg sga | or o %g%k%l%g&%%%@%%ﬁ%gﬁ% %o%%.about 0.0025 to
aboutR).&f ‘%"&/ﬁd Rﬁé’tﬁéﬂ ﬂ)r%?éijfreﬁ)@(a‘bﬂme@ ro%y—%ﬁfmd) %5 /@fé&&%ﬁ{ufﬁrﬁtgﬁ&@ ranges from

ranges from about 0.003 to abolut O. .
about f0.GG3Hterabputed.62 e dV/Enﬂtmdlfl:lﬂhﬂr prtﬂaﬂect Blanbocﬂlrrmtj the stabilized oxy-chloro

o e S T SHRRA A B FGR ST S ety
stabllﬁte@%kwcﬁﬁ)% ‘35 8f&l &fn@eﬁ%ﬁh &4 0%9 "l‘r‘cﬁﬂta‘b@ﬁﬂ 0004 38968ut 0,009 % wiv.

from about 004 to about One preferred
One peciowetl ﬁBhd}dlhﬂaBt lmsphpH cemge of){iboanb 610tto @bﬁ).lttQOO ,apefatabB. flom about 6.8 to

f er abl r out 6.8 to about 8.0,. e
about Sé ik éﬁ%@r %F% % abpup 7, t%wgavt 74, Wifh'tthe yRestrgrferred pH. of
approi?ﬁﬁ{tﬁ’j/ Fed *flﬂngfnltalﬁ‘ RS Bl Erﬁﬁﬁ(l:rysoﬁrt%g ofBofl® h?? ahg sﬁfﬂcfent borate salt,

H, buf fer solution of boric aci and sufficien
with siu[tabibeomﬂémons isiatlleds ui t abl e counterions, is added

I f l e
gqo(};%l at P@%r}%ﬁwﬁlen%% lpr% prdggg‘t;{% ggm?&lgt?on 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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salts. The bal anced salts of certain enbodi nents
preferably include NaCl, KO, CaCl2, and MCl2 in a
WO a0d06dcbmt provi des an osnol ality range of abet/ud2004/000298
t o about 400 mOsm kg -8 WD 2004/ 062660
preferably abszﬁ%i)lt@/abﬂtﬁ%m@snﬂf&mf%b(v B0 Dteabost 3YbmOsm/ke, with

the mﬁﬁy rr?%ga %&{1%1%&% ! ﬁgllo%mg%egl Iggragrga%%gl gﬁygli\eggrg‘?o&ment NacCl ranges

from alpqan 0Xi toabetiyl WQ/vT?dﬁﬂaﬂly ftdin @b&ut @Wb@ﬁﬂ@ 8 W&k, more preferably
ranges from about to about 1 % w v, preferabl)l/
aboutt §.3% a6t K61 panges Sigsuabart .02 {g ghouindr % wév.cprafsraply about 0.05 to

abouta(pg % 3, Y?igo p%fé;aggf §7boug ggﬁso/ f@”@@ﬁ%é%ﬁsqgor% ab/o k{()Q‘;{)OOS to about

0.1 %WE p%f@ﬁﬁ@@hbﬁ‘t @besto dbolit0 U8 Wh /v, GRa6ZprERAMES Al Ju@ 0106 % w/v, and
about 0.0005 to about 0.1 % w v, pref erabl y about

MgCh rauss fiionneait 00008 tooahovt 0.4dev/yr preferallyyababioti®0D togbout 0.08 %
o W V. es from about 0.0005 to about

wiv, ’Borfﬂﬁﬁ’ﬂ%gg’%wgﬁ’ﬁgbﬁ 4bout 0.005 to about 0.08 %
WID02910r emP IRt ceABbIinRROUL Brdd&rdd Wabile [@ﬁﬁ@ll’m&ﬁ‘ RitBer comprises
enbodi ment, a preferred stable fornulation further

addltlgmt}pdqngégentsad gﬁddutmml demsmickents rindudedduit taromat limited to, the approved

ophinEY SGER et RErePRn o7 o aien DBbirABul Homlfrats Monograph. see

21 CF—K‘ '3119 a2 SEses Sﬁ—]@z{ﬁl@ 2 dTiEnaPAEMURERE SndRRO BLARE noBRRited do, cellulose
R 349.12 (2003). Suitable additional denul cents

denvatmgs vahgingbinom abeutr{b? t9 alnut 8 pescent shidhudsomeboxymethylcellulose sodium,

hydro%%r:t Vﬁ{:él]é’l rg}gg %&E@é@ ﬁ%ﬁ%f@l&ﬁﬁ)ﬁ%ﬂ %g%angoﬁylﬁéqu?ose gelatin at about
0. 01"/@,)’1%1%%’ ¢h RBbuiC@bs UIt&%E@uth]Wdr ARY RRQRYhe TBERYH.08b! éﬂoﬁ@? 1%, such as
and nethylcellul ose; gelatin at about  0.01% polyols

glyceiin, MYF@hyI@e(ﬁyqow%wlyeﬂ%enalgb@ol ¥, pdiysgrbate®0t aidl Bopylene glycol;

b % h I I hyl I . 300,
po 3 o SRy TE) SO i OHb O b B S 2 an
dextr&l ¥E 8o atRet ¥Y¥Whelis@ANPkh hfRRr3oBHher denticdp ﬁ%gcnﬁed herein. Of
percent; povidone from about 0.1°to about 2% and

these ddditipnal d?@lufqenlm iabmutin0eniBedivhents lméxblmlpastrwldnb'rpreferred In other

embol e GHOHI S SRR s Doty Ionbaat SEPHESe fgires preforably
have arrﬁolﬁaﬂiﬂ \%é‘i&ﬁ{ LYuaP%E b 1458 Fanl St I@@ 000 erBPedP{r)fE?é?ﬁlﬁy dabout 10,000 to

cellul ose derivatives are also pref erred eferre
aboutc 40,000.0s & dertainatirarmsstpices, edeabilyenthanith dangel molebalar weights could

wej equal or .| ess than about 80,000, nore
negatﬁfreb'gag&%ﬁ’%ﬁpeﬁrﬁag‘?nﬁ‘% AHPS to about 40, 000. In certain
Ci[O@HTBt BRCERhd CTb SBALS, pﬁréféhédag@@e%huﬁl‘d{iéﬁs ¥Rl 9Bi%ed into the
coul d” negatively affect preferre ormul at1 ons.
humap@@@ﬁi tréah dgnestersymporho dinnether pmbbéinteat] ps¢faedstable formulations are
rnul ations are instiJled into the

instil]ﬂ? inge aarllegmgyes %}S(; ttrg Iry £¥e SSHtems. Ehps hu%%/n%otdgnents formulations
may H?arﬁgtﬁfeﬁqgtoseg@swvﬁh 08 WithBhi QRtacRlefses! rl‘ﬁbh% Eﬁgodlﬁteﬁt @%referred stable

s eye to treat dry eye synptons. In prefe
formudatirod comeprises thgalordnit nadS(sodiam Iyahirosdte) dsethei pslﬁma:@ymve demulcent

ingred]iy S e b REROTOOAA T DG SHEYG SBSchy A fog e boratelboric acid
as a bg?ﬂeld l‘r%fégﬂeﬁ DBS o  Bh S hurfr Epde SRR nbe R &ids Wimicking the tear film

emul cent
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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i ngredi ent, stabilized oxy-chloro conplex for
preservative efficacy, and sodi um borate/boric acid
w@so00a/okasbd er . Preferred enbodi nents may furt hePCT/US2004/000298

conprj se bal anced salts m mcking the tear film
prefela%ﬁébodalﬁsmﬂb@ censeniraian of hyalugonac Me?dfrﬂ@rﬂbouh%OOS% to about 0.5 %

iR 351 1 5 TSR, AT B loont 0.1

about!0® %y WY €n lasndre ProfaR@liémFRBmeRGhe hyal@’@ﬁid:taci%l &ﬁ@e&%om ranges from

daltons. More preferably, the range is from about
about@ip. wahoutd). %&’mﬁv 1In7mothgopreferegdt diment dheeepneprteation of hyaluronic

acid 1§ ﬁe b%go Qg‘?qt 0kt out{ %Ww?vb%‘lﬂ%%%ggoﬁ%%ago& 0.1 to about 0.5 % w/v,
but alE’&HcNﬁZrﬂg]ébbﬂ{ 3.213.113880.8p1.2f £UI £6, SADOG RN Pl‘é@erablg the stabilized

concentration of hya uronic acid is from about O.
oxy-chlgrasompled. @m@ntwéxoghtanm e gbeur) 0.0¢ete rahbmtyoioﬁ e% w/v More

e B R R
0.04 %h?@/thrH g%féﬁbl@@h@stg&ﬁﬁﬁfﬁ){ﬁé}ﬂ&ﬁ cbﬁlﬁ%%scohﬁé}fﬁau@f? Bllges from about
to about O. W v. |In-another preferred

0. 002é rfb @@Dﬁfe@}m t%hev/vo némthﬁlapnefmredf stab}]aatedr Q)tyl-dﬂoracqsoumplsx concentration

R T e e
oxy—cﬁi%?dﬂtcoﬁl ox Gorfbenthtfn Pinfes kot abodt 0.80%5 tRBodk 30%% w/v. More

w V. Preferably the stabilized oxy-chloro conplex
prefergblyctbatstabilized qxaf@kso foomplexbcartcerAidh Srahgesafoomt abdu08.09¢ to about

v., More . ef .the stabilized axy-chloro
0. 009%&1% el S T T §8s 2 G 90D e ud 4 gbas S preferably
from 90&146%&%3%’['% SRk BEEEAD rdl Sbct "’)W tol b6 PX Xvi@ﬁ' J[hgrn‘?ost preferred
conpl ex concentration ranges from about 0.0025
pH ofatmpuoxitaGdy %o2w Vo ndgiotahethippEf e rbudir sd)]abom jof &oric ac1d and sufficient
concentration ranges from about

oXY- C ex.
borateos%ﬂ’é’% lg"}?i%?r.’g)‘%? BONSaIAdACd) ' 5 further preferred
e N, odeNén !
S T o i SR AT B s
salts. wilhe belaneed paltsfat colain tiboditeiisl pm’ﬁedabd)y(ymdlhdeoNaCI KCl, CaCl,, and

conpl ex. c centr tion ran sfro out 0004t about
MCly Iy Taiafpt PEsds: 8 Gpml ‘@hﬁ%}%ﬁen@gﬁb%sl“é’ UHel0 mOsm/ke,
prefelﬁf)lyacf%@h'tt 240 tg aBQutaﬁ’»@%O? Pfe?% 2]ba|b%ut ,’Zd'Ootg] a@gﬁ‘tué% %sm/kg, with
to about 8.0, nore prefe out to a
the m@stprefairecrosnidality of apprekmat«ﬂgd 27@ kb Qxfin/Rgp homamﬁlﬁidyméntZNaCl ranges

intajn this ffer sol ution bor i
from %h?alrrg Jdrtpid g?lgrh‘l/ \ﬁ&, H{GZerglgytfro bayt 0.2 tpggpyét 0.8°¢ /C W/V more preferably
b
o O L e CL Ry et bl o2 R oo e BBl abont 0.05 to
about<ed €6 w/v meorb pirefarmbly abalut 8.14f% oevi @hdl, eadyedifrommtibout 0.0005 to about
f er abl de 2, and Ad2in a
0.1 Y%ty preforally ﬁgw%ﬁ\'@rﬁbsgmp%% =rrawg@r%fprhgglyo%houm@6 % w/v, and
4 lo { 0
MgClg?a@*aQ% %up'ﬂ@%r i f@begggla$9§2<§) St/%‘gylgg ﬁ}%?éf%blﬁﬁg%%oo BELH about 0.08 %
w/v, mmuécfgcabwmhuta(ﬂﬁa‘ym&t pref erred osnolality of
ximtely 270 ng . I'n_one enbodi nent_,
‘?ﬂ} 1o e bebodment oa apisiRered stafjey fo@i‘@ﬁté?lhbﬁuvhef comprises
Y,

AR, AR, TS 2SR e v
ophthélnfic dembhicentp dedfceibedlirytha Mmlﬁed &t41& Ophthalmic Demulcents Monograph. See

21 CFR 349.12 (2003). Suitable additional demulcents include, 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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about 0.3 %wv, nore preferably about 0.14 % w v,
CaCl2 ranges from about 0.0005 to about 0.1 %w v,
weemhesxmbd y about 0.005 to about 0.08 % w v, nBCEUS2004/000298

referably about 0.06 % w v, and a2 ranges from ’
0.01%;melivolpingiyget Q.95 terabant Hegalsg imelpding doat @Bty %ﬂ%d%, such as glycerin,

s L o S

polyvirgll AloRS1 fodin fablsuthieT to sut MS{%Scenﬁ(iﬂk/idbﬁél ﬁlondmlt O8NfoSabout 2%; and
Addi ti onal denul cents include, but are not limted to,

dextrath @) &ppr pet0. 1%§pWh¢m11$?ﬂ<:W1élé aithesmobyrasiccdanydepnt desqmbed herein. Of
these éaéfugﬂ%}% F:ﬁ O%;ﬁtc% AL S I?Dgl ggﬁﬁ,tqo g/b %ﬁﬁfcg&rgf preferred In other

embotiigdritd] @elllbde REQatis akd Alkd Eﬂaf&@ed Cirefesle@ 26llulose derivatives preferably
deri vatives rangi ng from about 2 to about 2.5

have penclemlalswclﬁhfagq@htcb ox Jasetthan dwut 30996, ot meiferably about 10,000 to

aboutaﬁgo ;tp gt:f(l: ﬁ: %gcgl%’sgdércg%:d X\i’l?ﬂ%@& thm‘:iirgxl\,%g ecu laP Sv$é1ghts could
negat%%fﬁg@g frREToAkibhi4/ 111111298 0.01% polyols in

about 0.05 to about 1% also including about 0.2 to
aﬂ@@&iﬂ 1% Prtarted sformilptiens are prppflrgtbukiyg esteadgidy cohp@@0ing, filtration,

1 AN SRS ot D BRI or L 0., AR PO NS 1 st

up Veﬁﬁﬁﬁ %babl@%‘f'rﬁl&@ eprf)&&ﬁoﬁboﬁi eu@otflrelI an@&ﬁﬂfentz%{?efér%h formulations are
dextran 70 from about 0. 1% when used w th anot her

prepapol pssrallclaberioine serle bgslasi Hacbnheem}mdlmﬁﬁ th¢ pasgkaging used consists of
addi ti onal demnul cen n certain enbodi nents ol yols .
singl e Soaeet LA SO SRS PO ISR et eGP g aton ay include
non-ﬂi@éer\}éh F88mAR{dn¥ atrih¥ %n-gfré‘seﬁjeﬁ Qoo et €fray Eﬁ[s%frﬁl'él@éjthe borate/boric
el I ul ose derivatives ef er abl have a hol ec
acid Meffeg lsystergueith & aniliter beffer sysem sulmhm;s #op000% pwiiem lactate. In another
bl out 10,000 to about 40,00 certain
cmbofinicst D6 AHEBASH e CRRHSY i DR APISE HRE S i e e In another
emboﬁﬁllﬂéﬂiti therk%ﬁﬁitoh\fﬁhéékééé‘deiﬁﬁoo@fe@t)%lﬁ%glef st 84d BMBe formula as a contact
33] Preferred fornulations are prepared using
lens sbmgd ardcanditjpoingdsaigtior. i |Rrefetred mackdging nmlmﬂep,abwags ngt limited to,

e uj. p ...l.n _one enbo ferred for tion
materg B B g 5 v STRREOm Jsht, (Oas Gbecitsan & (bt Pikaging consists of
teal Hbrft%;ucbﬂféf‘ embDdigaishek 8 %@Hégedrt Ye?foﬁg @bIo?d for examPle blue, opaque
formulations are prepared in snall |aboratory sca

whltebblladhmbrdwnlmﬂ‘éewabd»dluﬂ@ht . the packaging used
ontainers. _In some

B e ﬂw lipodag driated gemenaicallpHrtiony o of edtiaed Sbodiments.
It shoﬂﬁf‘cz)eod'lga?%a\f absd ere%{ Ad RS to ﬂ_rlﬁﬁc t %rog ?g‘ro:ff%ent inveption.

di ments may al so repl ace t aci
Examiplf f er systemwith a nilder buffer system such as
about_ 0. 3O/%PSOdI um |l actate. |Ln another _ enmbodj me

t he
f dPGAN at i She following womuesamnds ef aprsgipesd sHaglel dégl%rent cmbodiment of
the inV@EnN G IHE&E diett a&%@%f@l%ws enbodi nent the solution is

package es of sultable size for use of the
formul a a‘,Egrahemnt act lens store&gev/ey conditioning

‘gol—ui-pon—lzperf—eu—erdcgﬁ)agkam Hg—includes, but is not
Sodlthﬁyalerprxa&lormﬂl@n tgn3 hat |wi PI024R0A d ft he i nventi on

SOdmél?%HIorld t——Gme—enbodinment—of llll%.alédblﬁd |ng consi sts

Boric Acid 0.6

Sodium Borate Decahydrate 0.035
Potassium Chloride 0.14
Calcium Chloride, Dihydrate 0.006
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teal bottles. O her enbodi nents include bottles of
various colors, for exanple blue, opague white,
whbmake2660 brown bottles can be used. [0034] TPET/US2004/000298

O U TUAINT OO C77vaAT

Magnﬁsrl‘é‘?l&m%dee@%| ments. It shoul 0% clqar that these
tie—sc he present

Pumea(ht\?/&éﬂl?%%g{]}; %(181% Oh?pié’i)OOSS] The oﬁ? owing is an

SodluﬁKH?@Joﬁld@fll\HNFrefe”ed si ngl a.g@mh@ag embodi ment  of

the invention The ingredier are as fall ows:

HyerChljr@dRMﬂN%va v) Sodl urn HS:&I(pH@d:iasté 1. g ml | iAond
AsS—0-02—to06-=3 Sedi—tmrerl-ori-gde—0-39 ' '
Punﬁ?ffg\?{eéodl um Bor ate Decahydr at e 0.935 PqtassiolrJlmC -
\?g(gﬁbzleo’ghzeé%'a M@%ﬂ%ﬁi&p@? i &ﬂéﬁ%&f %@r (i}olp&’@ed Bytdissolution of

the b@ﬁn aciddedhiz® lﬁbrﬁ)l@ﬁ afrb sbdiem( hye&mOhatzedTmpHci‘sl &ﬂj@sted with base (IN
Iexaeao 005 d| um Hydroxide IN NF 7.2 (

sodiuipy REEHIS) o AR BIORE RES AoH {15 o 0i? dolgwecky Fe aldhtion of purite. 17

neces p%li ®da a /il @PS§ 181‘?5 Jﬁ 134 fo A1 Y, qme The product is
%S’% “ifed Wat er ﬁ]ovvedtﬁg |sso{1§|onosélt &b

ﬁlledfanmﬂhalb@deymhgh@retecmd SOdI um hyal uronate. The pH is
adj ust d,vvl th, base (IN SOdI um_hydr oxi de) or acid
Example Testi <Yat 1' d P1a ICEred d aty "! ov\ed by the addl tl on

ol Lo %énsq%baﬁtﬁ%?ﬁ%aﬁowﬂ%f? R GRS Gl

inl ] f‘\\l\vll nn dot a1 1l ad avgm’;ﬂ es—are i ustr t| ons of

s}

is fi I led into teal bott ESF(frﬁﬁﬂdAgh PrEshRCE BON

- Exanple 2: Stability Testing of Preferred Formulations
Ingfeqlgﬂ:%?] The stability of t he f%l(WéWb/i ng| f or%1(‘azt'\'r)ons wer e
SodiR PSSR LA OPORE c| 1 00401 | Lop dal 0336 010
Sodiufh ¢Rloridoeh iy GRor i de Ph ar Lt$E9 0.3910.3%.39
Boric Acid Ph Eur NF 0.60 0.60
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 0.005 0.005
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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Boric Acid Ph Eur NF 0.60 0.60 Sodi um Borate
Decahydrate NF 0,035 0.035 Potassium Chloride USP
w@z(m4/06)z6am Cal cium Chloride, Dihydrate USP 0.B0BUS200060298

Maah de .ok ate—-USP-0-006 06
40°c§tz‘§l§

i zed oxy-chloro doffpf&?X%. 005 0. 005

S+ un—Ur1—uu HEAq::zﬁ rutv (v o A AA/ Sod m
I U
OIR8E i or S bRl

I‘r: ﬁ(a B %ﬁ?ﬁtﬁn xg St?{t' d?%ét ﬁ’ﬁa{s_ilcal appearance, pH,

poteniddlj chidrine dronidd, Isediuﬁ’ﬂﬁ}etluréﬁlt@orﬂdéﬁﬁ&lon'rbﬁnﬁl@htw lREOBMYS visible light
were filled into 6-m and 15-m teal LDPE bottles. The

transnggitpgee, yetikityeanddgnk-ai ned 2-m of each formul ati on while

DT TR ERGET B0 B BTl R B

4911% élﬁb sé%red at room
tempefRHIRE 'MTHidHsabdd) orPBE ga%]&ctﬁals ahlcatetirons dhtd obBindd frém product stored
40% f 5% 30C2C 60%% 2 C (for sterility testing

for mr@mmyylﬂls E@rmtzl@(?)ﬂ?/ (BEs 60RO rocaieht mn¢r1thq priep@$ in that most sodium

% 50
hyalui§BatSEMEIRR: of

conditdsHs@uk k@ btabilityosrobiemd] oxi d
concent rlat | on.

osm)l ality

SFML PRI ﬂiyéﬁﬁ@' 8{1{?}?’1&&1‘?%‘?@

e,

sodi um hy
VISCOSIty,

st

(ng

or

al uronat e
VISI ble lig

PRt géscf’g'?“bcﬁ 38? SEey pfﬁ&‘afeaﬁtegge Gty refrigerated

ht

ded Oxy-Chloro Complex

24 non

a‘aeg%avaiﬁ?cﬂh o

O FkA10Dt ]
ored at 40

iIIS LS a

roduct
n

ar% (wi t h

|/nj'n

at o v/ vy odi

E vicernal act
VI JOCUCUT (TUU

um

TTTC IIMI INCTT

ge at0- (éfng

gat Y10

CS

tym@&em
ul ati ons mﬁt

EXanphe 3T
angP&?thou

Pl ex 0.60041]

wer e eval

The @s@bi | i
ted. _Formul

ty of

W v) 0936w/ v)

So@i03n

]ngf&mnrovenent over the pH
0% or

Boric 3lcatbPh EaeNFOxy- Chl or o Con

Potassiia CHSH A Gep 0107 000 datt

ons— 01661
0.14

0.14

proj ecti ons calculated Tr
.Ah_y ] colti Aanc
Sodmmoﬁy%mogwwe%
{J@SPO stabi T
the followng formilatio
Calcium Chloride, Dihydrate USP

0.006 0.006

stored for nine nonths s
SOdn%ﬁqa@ #h?ﬁﬁ estlngfof For
Sodmm&wated)@ahyq?i@tpéﬂﬁ ent % (
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 1IN 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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Sodi um Chl oride Ph Eur USP 0.42 0.42 Boric Acid Ph

Eur NF 0.60 0.60 Sodi um Borate Decahydrate NF 0.035
W®2035626600t assi um Chl ori de USP 0. 14 0.14 Cal cP@muUS2004/000298

Chl oride, Di hydrate USP 0.006 0.006 Magnesium

Chl ori de Hexahydrate USP 0lablelo. 006 Stabilized

Hydroxide IN NF 7.2 (p i%lc .2 (pH adj ust)

Hydrochbhgstc Aci dsb® NF 7.4)cCpH adjyst) 7. 2 @t 60°C
adjust) Purified VWater QS 5 [0042] The fornulations™

Montlwter g. :;Mmu@bl %ﬂ.ﬁz_t Mﬂﬂ_hgl HoZnuja af nﬁgmxﬂ;n_&ai ﬂFlormulaZ
stapl i1 z OoXy-cC o conp . anp (0] ea or nmu
were st oq(?g%l at 25;6,86400, a‘il’1§66oc, %333 12, 3% d 2 350

months rgppectively; At eagpotime pgigRt Vvisceskty was gg
measured. As di scussed above, one o? skill inthe art’

0

1

2 woul d expett that3.8he forndb& cont aBwdng stabidi zed 1.42
oxy-chl o conpl ex woul d rease |n_viscosity nuch

3 faster t‘{@(h the forful a vvi?-ﬁgut pur?t"‘%. As Tabl e |

4 illustrajges, a diggset conparison of the two fornul as
denonstrated that the viscosity of the fornmula

6 cont ai nih§S st abi 13.2Z&d oxy-chl oro conpl ex was
surprisi n%]y simlar to the formula w thout purite.

9 I n fact,3~ e init1-aP decrease fromthe zero tine poi nt
to the nmont h {i point is nmuch lower in Fornmula

12 | _than %ggFormJl a§_5§ﬂ?_ 13 WD 2004/ 062660
PCT/ US211114/ 111111298 Table | Viscosity (cps) 25C
25C 40C 40C 60C 60C Month Fornmula 1 Fornmula 2 Fornul a

Examplep Ghipical Studigsnul a 1 Fornula 2 0 6.60 8.50 6.60 8.50

6 .50~.2 4.15..4.51 3.69 3.98 2.33 2.8 2. 3.95
s1BsE: 2l i ¥opptbrieg Gofinding pagers®, g and B of
Example92to @&ndn&eiaBy 49ailaBle3R &ffesB: (Roups of approximately 15 study subjects were

followed for each formulation studied. Dosing consisted of one to two drops of the test

formulation in one eye of each study subject with the remaining eye receiving one to two drops
of control solution. The subjects were evaluated prior to treatment for baseline levels,
immediately after treatment and at 5, 15, 30, and 60 minutes post-treatment. Results were
assessed by the mean change from baseline at each time point.

[0044] The following safety evaluations were performed during the study. Slit lamp
examiﬁations, 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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12 3.49 3.19 Exanple 4: dinical Studies [0043]
Cinical studies were perforned conparing preferred
wo cooamézme0 A and B of Exanple 2 to conmer ci al | BCT/US2004/000298

avai |l abl e Refresh, G oups of approxi,matel,%/ 15 study )
at all {qllomebp Perirgseexciugingthe dmsdiabe pestidoping| vatit wHesstigayiznd. Exit status

. . I _ _
was QSRR SNBSS 0Bk I RS ] A b o gt v
r (006N NOAE YiRuskaegi ivi the BIeving thbles,dthe Rinicaf sdids’ @monstrate that
sol ution. The subjects were evaluated prior to
preferadefgrmplationsoproyilsedni inerepsoddength ofpepdorteegt affer arsing drops, greater

t n d at .5, 15..30, and 60 m nut.es . ) .
comfort SHheTERL oA BV, iipred 5 put i ind a6 dens ugpring time during
the da? laap eethe eBRANR8S Bbrhfoet bvidar Whid 88mpRbdio RERRAA] The

ol l ow ng safety evaluations were perfornmed during the

s{Ay] Sl Study subpect wrrerriskedt tooats the leogthaif thee ¢omefort effect after using the
rewettraqg e§§ gﬁ‘? ; rﬂ?&fq%%ﬁ%l&s&gﬂ Sﬁ%’ectg ﬂo.lréi?lg ?Jﬁﬁmulas A and B reported longer more
comfdrAbRAAORER WhA atiBHP QERERRred) TR RK RBPIcAA dﬁ?@bQG% bN&ibjects using
status, were recorded aft baseline and at all

Formfla|A ond 3p.7pe of sehjectSusidy Foemsladd remerted dhati theya Hidagoetitegd additional
re. recorded at seline and at all fallow up
drops iR i o P S TES RETRAPR 0 F LR Reog e Dbet |

Retinopathy Study) measurgggpi system Adverse events
_were nonitored at aJl follow up periods. [0045] In
Ratitry) dfil@nghofCahebyt Bffeal Afed Usiag DhepsSRdtednt Bach Scheduled Visit
eval uations and neasurenents —were nude during the

Visitst udy. Subj ect qualifi cat iFemeulad®nogr a&ﬂmulﬂﬁs weaRefresh

V

[ S O Y, DT €©=S Oy e c > O f cl i

Day fere deternmined at the initial visit only. Lens wear
confpprt, synptonms of di scombhgrt, overallyjsubjective o3
vision quality, and general conments were neasured

for Ixastlandé Mimdteat al | folll(éR8%)p peri ddd.5%ens fi 2 (8.7%)

qual j .tear interferonetry (tear fj r eak-
ti nelsg% S?BMIIP?C&nt surface g‘f?aizl@ cont aczt(lglrp0 ) wer ép(gj%)
measus@l1ihees RAGEMUIRResaNd @foabd) fol | ovzf(gn%gperl 0ds (4.3%)
excl uding the i medi ate post-dosing visit. Subject
st atu60 Misuteetstihads f or ba®67.9%) and 5 (22.YA0) 2 (8.7%)

2004/062660 PCT/ US211114/1 11298 at al | ow
per #@ggo%ic! udi ng the i m’re%?.&z];’t%%bost - d@éﬁ%‘%. sit B (56.5%)
unl egst hediel - AdRilibnabt At $1p0. 95 NMeasyierdeny all 3(13.0%)
followup visits. Product acceptability was determ ned
at tDPwwpbast exam [0046] As illustrated in the
followi ng tables, the clinical studies denonstrate
that preferred fornul ati ons provide an increased

Day[:,@ngt h of confort effect after using drops, greater
confort at the end of the day, inproved tear break-up
timy and | onger |ens wearing3time during2 the day dud

to the enh d confort provi when conpared to o
Ref rlgeﬁﬁ.ﬁ“aflggj\g]nuﬁudy subj Zé%ggére as_keg%)gsrate t Re9-5%)
| engiistoalo Nififitesont ort ef f egig abper usi Qg?? revetyt @rso;)

drops at day 7 and day 30 visits. Subje si ng

For ruB@dlisutenth @ Mepest ed | @(e)y nore 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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confortable | ens wear than patients using Refresh. For
exanpl e, at day 30 13% of subjects using Fornmula A
w@om4/B26600 of subj ects using Fornula B report eRCT/s2004/000298
M did not need additional, drqops to maintain the
8t dsens preapeonplor theend of &a@/éayowerﬂ@wé@ﬁd akday<) for baseline,

day 7-{@9 yBibops %g?te%om%e‘gé}é Ene%g rgg%oz{ Ev\fefs f[e& ttxv%t(ﬁ“{)m ‘lens cannot be
tolerafe@? 5Ll chs Aatn@it el falt’ $ fRetbie €8 hillusBayes tha¥ fédmAzs A3nd IB?%r‘i)vided a greater
than 15 Mnutes 1 (4.2% 1(4.5% 2 (8.7% 15 to
increas ym rosefort fepnp byselinetoglay & viteg. cpmpares tgRefitestut es to 60
Mnutes 0(0.0% 2 (9.1% %30 > 60 Mnutes to 2
hours 9 (37.5% 5 (22.7% %9 >2 hours 8 (33.5%
™9 (40.9% 13 (567508 WOt o e 0Ridob ARl 10Nl 5
(20.8% 3 (13.699 3 (13.09 Drops Day 30 N 23 22 21

viditess than 15 M nutes 2( 8FoffiuldA00/,) RorfidlD8) 15 Réfresh
30 Mnutes 7(R 70A 7(Q 1ﬁ 7[Q SOA > 30 Mnutes to 60

Bagglingt es 0(0% 2 (9.1% 1(4.8% > 60 Mnutes to 2
hours 7(30. Iél’% 4(18.2% 4( O% >2 ho%s 9(39. 1% 29
9(40.9% 11 (52.49% Not n eded for Additi onal
3(13.0% 5 1R&n 7% 1(4.8% 7.Props -15 WY2004/ 06266G >
PCT/ US211114/ 111111298 [00481 Lens wear confort at

the end of ¥ach day were nb&8ured at dal:59 for 1.71
basel i ne, 7 _and day 30.8Com‘ ort scorgs were 7
measured o ¥ale of 0 to°10 (from | ens cannot be

tolerated f, |ens cannot be felt'). Table III 5
illustrates that fornmulas A and B provided a greater
i ncrease i nM@snfort from badeline to dayl030 when 10

cznpar ed to Refresh. Table Il Lens War Confort at

d- of - Day
N 24 22 22
Mean 7.5 7.8 7.6
SD 1.64 1.87 1.59
Median 8 8 8
Min 4 5 3
Max 10 10 10

Day 30
N 23 22 21
Mean 7.6 8.2 7.4
SD 1.38 1.32 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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Visit Fornmula A Fornula B Refresh Baseline N 24 23 22
Mean 7.3 7.5 7.2 SD 1.55 1.54 1.71 Median 8 8 7 Mn
wh2@®4H66266(ax 10 10 10 Day 7 N 24 22 22 I\/ban 7P(5r/ﬁs@04/000298

7.6 ,SD 1.64 1,87 1.59 di an Mn 4 5

baseling)to)¢ay; i) Wemgn nsraeseef b873ar F%%a é g’ .96 ﬁorzfoneﬁialB 3§ onversely,
Max 10 10 10
Reﬁe%b%ﬁg%dgear ea@ % é?rlzr?%g\évm]ﬂ?%% ?1330es )cjn was reported

at each visit. The tear-br Eke DD tinme (TBUT) was
vs_ 7 and 30

—Weasuredatday 0. far baseline. and at _day
Table IV il |"Epngmabsxp "Elmat(mtsﬁcmdsasvnh Iameles@mhowed

Vlsrﬁtasel i ne to day 30 as
Ba% ear -U or Fornuias
004/ 062660 PCT/ US211114/111111298 baseline to day
30 was an iNcrease of 1.87 Xor Fornula A3and 3. 06 f@3
Formul a B. Conversely, Refresh showed a decrease of
0.52 from bMs&?ine to day 1380 Tabl e 1V13ddr Break- ug-00

Time (in Seggnds) with Lensgs on 10.080 8475

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

-17-



Visit Fornmula A Fornula B Refresh Baseline N 24 23 23

Mean 15.00 13.17 14.00 SD 9.250 10.080 8.475 Medi an
wd 1002062660 M n 5 3 6 Max 38 40 37 Day 7 N 24PQRUED04/000298

. .Mean 16.00 14.36 13.52 SD 9753 9.820 8.223 Median 13
Visiig 10 Mn 5 5 3 Max 36 49MYlatay 3ofqup B2 21 Refresh

Day?z 1310 Mn 7 3 4 Max 45 40 38 [00501 Study

subjcts were asked to rate e change imol ens weari ng
time since starting the study as conpared to before
t he Isergeppd adati ngs wer e t akER-36) day 7 86eP680. Tabl 8 (&%)

il hat For nul as d,\B incr arin

ti neli%%r%%%%? 063'&18518. 2% re?éggt/?)vel y ag??%g%ﬁgr ed ? 513610%)
9. 5%dtrcHaagee for Refresh.igiabbe)V Ratigngi@bs)lens 19 (82.6%)
Wearing Tinme Since Starting Study to Before Starting

St udyecreased Symewlat/ 062660 PCIO%B211114/ @1A%11298 0 (0%)

Vi sifhe FQLO ot Formula B Refngsh  Day ¢ e, 1 (4.3%)

Missing 0 (0%) 0 (0%) 0 (0%)
Day 30

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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N 24 22 23 Increased a Lot 3 (12.5%9 0 (0% 0O (0%
I ncreased Sonmewhat 2(8.3% 4(18.2% 3 (13.0% Not
W(ﬂz[mm,gmﬁ(ils (75.0% 18 (81.8% 19(82 6%  DecrmelE®Esk004/000298
what 0 (09 0 (0% 0 (0% ased a Lot 1 .
uses Qrgpgb/globs( GrodghCatiopy; @equwp@gqs @e 0/4gcopdipglyy the frysgtion is not

inten(%g%f/g 80 1%1&%@ gé %fséeg@&ﬁl%s%ﬁ)}%s] af %%eﬁ%f%%d@r&%ﬁé gﬁmobut instead by

referehicd toChedmg atlach8d hé@ta3%9 18 (81.8% 19(90.5%  Decreased
Somewhat 0 (0% O (0% O (0% Decreased a Lot 0 (0%
0 (0% 0 (0% Mssing O (0% O (0% O (0% [0051] The
vari ous nethods and techni ques descri bed above provi de
a, nunber of ways to carry out the invention. O
course, it is to be understood that not necessarily
all objectives or advantages descri bed nay be
achi eved in accordance with any particular enbodi nent
descri bed herein. Thus, for exanple, those skilled in
the art will recognize that the nethods nay be
performed in a manner that achi eves or optim zes one
advant age or group of advantages as taught herein
wi t hout necessarily achi eving other objectives or
advant ages as may be taught or suggested herein.
[0052] Furthernore, the skilled artisan will recognize
the interchangeability of various features from
different enbodinents. Simlarly, the various features
and steps discussed above, as well as other known
equi val ents for each such feature or step, can be
m xed and matched by one of ordinary skill in this
art to performnethods in accordance with principles
descri bed herein. [0053] Although the invention has
been disclosed in the context of certain enbodinents
and exanmples, it wll be understood by those skilled
in the art that the invention extends beyond the
specifically disclosed enbodi nents to other
alternative enbodi nents and/or -18 WD 2004/ 062660
PCT/ US211114/ 111111298
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uses and obvi ous nodifications and equi val ents
thereof. Accordingly, the invention is not intended
to be limted by the specific disclosures of preferred
enbodi nents herein, but instead by reference to
clainms attached hereto. -19 Anmended Clains - C ean
Version 1. A stable ophthalnic conmposition which is
confortable to the hu 'sing about 0. 005
% to about 0.5 SYRE G 1 about 0.0025 %
to about 0.03 %wWyv stablllzed oxy-chl oro conpl ex; and
Q0T ACotik S6fRAaRR Rhh&iid® WHRM 16! Bufo@lBid o ABE Uurbard eye
t'o about 9.70; Wher el h e conposition conprises |ess
comprisingn about 0. OOOOB@bperOX|de 2. The stabl e ophthal mc

conpo f, re| said.,yaluronic acid
hoe” aogp P08 /&F‘“@&@}“gqlﬁ YW VISBIOHIG00 1o 4, 000, 000
dal t ogsou8 0.0005 Ustoabbst O3 Rl aiasmeéumgsmme Romplek] idm
2, wherein said hyaluronic acid has a nol ecul ar

wei ghbog acigdenrate pytferto @namma agbbolhouifa? tanbeut %0; The
stabl gy %Mﬁ@kgﬂqﬁas i} Lkl s@fthaga%bﬁ(fﬁﬂow"g opewma' d

hyal uroni'c’ aci ecuf ar el
&0 Wmmﬁﬂmmmoﬂﬂﬁsiﬁﬁﬁ)oﬂﬁ]atm ﬂswh&cm'léhsl hyelmbdnéc acid has a

molwq??ggrfe{‘@kg} boi AR Rae A0ofbpdedioR “ei'ght of about
SopHiilinicloohPBsi P ofielatrh Rswhérein 5o Hyhlkdnge acid has a

ohthalmc conmposition of Caimb5, wherein said

molemlﬁ,raﬂqabbﬁf@oat? ;00940 2.000:80Qd4ltoas. wei ght of about
1t ORQ % %ﬁ"ﬂ}a@%& co&rpo; H% &t @k 30RhLbAl sAid%hyaluronic acid has a

nmposi ti o erein fhe concentration of
molem@l\mblghhyﬁémbmﬂeﬂoﬂdo dbcmtlé’ﬁ@sgﬁo daltonss t 0 about O 5 %

_%e%sﬁahir ?}?ﬁ% o%gﬁ Eﬁrw%ésal gp\gﬁ g’h&f&gn c aC| c}dhasa

molecum v¢ighDoDebo%b 300,00000 hbddt 8,500,000 dal®ns. The stabl e

O oG F S e i s

molwda?u%%ﬂ&f&oQDﬁO%lﬁﬂmd%h%ﬂ 0.02 %wv. 10. The stable
opht hal m ¢ conposition of Caim9, wherein the

donthertablq eRigbabmicseamposition B s W%Fb&rcan%m%wf said
hyalur&nﬁ: a%EiQF'Bb&?n 8944 % Eﬁbu@!?@% wh.009 % wv. 11. The stable

m c conposition of Claim10, wherein the
60 riertable pphthabmicsegmposition of Claimd, osbyre@hthsrc@n@sﬁm%@f said

hyalurapft a%ﬁqy%boglrtﬁ%? #C/]‘io‘é‘%b‘r(%utlc’}?v JRe stabl e ophthal nic

oSl wheréin the pH of said
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.
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conposition is about 6.8 to about 8.0. 13. The stable

opht hal m ¢ conposition of Caim12, wherein the pH of

said conposition is about 7.0 to about 7.4. -20-

AMENDED SHEET 14. The stabl e ophthal m c conposition of
Claim 13, wherein the pH of said conposition is about
7.2. 15. The stable ophthal mi c conposition of C ai m 1,

fapt . Iak

bt e RO EbRhRC SoRBEARE e D, MiGreBL AP Bit of said
comptsitiamisebbwg 12 s conprise Nad, KC, Cad 2, and MB02

1 h b ht hal t f
Ll BB Db e Bt st st
abe, U'I‘hél st%w/ dbhtti!a%ch&ﬁnpﬂsﬁfaheofoéﬁ?ixﬁaidn»gt%e?é}ﬁ%ﬁ' bdisteed salts

of daim16, wherein the concentration

comprissVNACLOKER CeEhatnd Mg6he % w/ v. 19. The st abl e

0 I it i

oD A8 fe SARBARI Bpincn Bt gy 10ehR Y Spncsnipation of
NaCl tN/aboutZIOL to Wbeutdt Whi/e, opht hal m ¢ corrp05| tion of Claim

agherei ghe concentrati on_of G 2.is about

ol% g stable ophthalnpjc compegition of C1 amhéﬁ Stherrin ths sARgeairation of KCI
is abo®t QIS labbi@'0. 9% Wi m 15, wherein the bal anced salts

prow de a conposition osnolality of about 140 to about

410 Thexstableyoptialmith eompesiticn ofGldial 1, cvieosipdld comsantoftion of
[ t al anced salts provide a
Cachcgoa?i’ﬁgh?@?og\rllmgé&rr%l% Qp%‘r}i)'of about 240 to about 330

n20s M gtabR3ophbledméd adnhposiimht 6B Chaim D) nileesdih ito catfcentration of
erein th al anced salts provide a
Mgc‘?dﬁ%%’éﬁ@%%&?ﬁﬂﬁ% /e P bf about 260 to about 300
NE3 Thé Gtab®e opHthintié abb oSifbH ! Olafin CIRAtRLdA Qhe Bhlanced salts
C aim 23, V\,herel n the bal anced salts provide a

pmwdeeﬁwﬁvwwsemﬁ%mpf abpubF404p sbeut AP0 m@uskaeg. 25. The
Séza‘ﬁn? spiiy B tH&lﬁn&%]ﬁ?ﬁh&b:g%f%l aﬁlm\&’eﬁ%@% Bhlanced salts

npri si ng about out 1% pofly cent .
pmvndgs commsxtmmmlaémwf@om Zﬁwonbmgﬁﬂo mDsof/kg:I a| m 25

PR S o 2, AR e

provid€h aomp&sitionvdsanotality ofebopidlopab ahkmm{)@ e1Qism/leg. s el ect ed
LORd Gl SIS Bt ol ST, AT bea see
provide a composition osmolality of about 270 mQsm/kg.

25. The stable ophthalmic composition of Claim 1, further comprising about 0.05 to
about 1% polyol demulcent.

26. The stable ophthalmic composition of Claim 25 further comprising about 0.2 to
about 1% polyol demulcent.

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.
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400, polysorbate 80 and propyl ene glycol. 28. The
st abl e ophthal m c conmposition of claim1 further
conprising about 0.2 to about 2.5% cellul ose
derivative denmul cent. 29. The stable ophthal mc
conposition of claim28 wherein the cellul ose
derivative denulcent is selected fromthe group

St | f b thyl cel | ul di I
iR s ot SHEOS RV Pl ol v GF eeiiege dggvative
demuldéi hasd fleeathd Whighiequaldd or RAFhERBOOHT:00030. The stable
o&ht hal m ¢ conposition of claim 28 wherein the
C -

(The gtabledentithadmia compesition of slaim 39 wherein dbe pelluleseidgrivative
The st abl
cemulfh e § AoREub S8l RN 01003 A agi, The st a0l e
c3¥. IThé osmapabitionvelah ye%e @[&hﬁgoe?ggagmﬁszma_il‘_dgmsem&aﬁpg\mygdye_ i )
t 10,000 t ou 0, . . .The c ositjion
?ﬁﬁ‘ﬁg gfafngoseﬂmmégr g?ee Flagsdra fog usedp r%fét?? m%@rlwa-

‘fftﬁé 11%6%1‘ a cdhpodifitn GQBRARY {0l B ofE oPOMKIRL30kn @le%&ﬁn}ﬁog ofa

) for use’in rewetting contact |enses. 34. e 0
medicaraens fwitreatseentofdydiyig to any one of Clains 1-31 in the

.0 f ' .eqt : X
RSP §loomofiitH BF F0 hnd BE 18 1051 in Bl Blekarfily of o
medicarmerit e rpwetfing edritatlenfesa nedi canment for rewetting
contact | enses...36. Usg of a co jtio ccording to
A% Ukef aroompasitien aecgiding (o 07 bpGlaims bl & thy prepdration of a
medicdfRéht ERRbasiny tedr MM PRGNS SR alhdrimbP €8k Up tine in a
manmal 's eye. -22- AVMENDED SHEET
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