.0 6 °JUN 2006 WD 03/053479 PCT/ US02/ 39522 COWPCSI TI ON FOR TREATI NG CONTACT
LENSES Priority is hereby clained in the present nonprovisional application
to Provisional Application Serial Nunber 60/342,869 filed Decg@bgmNg@E
2001, in accordance with 37 CFR 1.78(a)(4). Field of the Invention: S

i nvention rel at'@0¥4%onposi ti ons and nmethods for cl eani ng, PEXES02/852% er abl y
al so disinfecting, contact |enses. The conpositions reduce the anount of
denatured protein on the contact |lens, thus rendering the contact | enses
easier to clean. Additionally, by soaking contact |lenses in the

conposition prior to inserting the lens on the eye, the conpositions
provide a prophylactic COMPOSITION FORCTREATING CONTACELENSESt i on while the
contact lens is wom thus preventing denatured proteins from accunul ating
on the contact |ens surface while wom Background of the Invention: In the
normal course of wearing contact |enses, tear filmand debris conposed of

prot ei naceous, oily, sebacequs,, and rel.ated organic matter, have a. tendency
to deposit and build %rborgwsﬁ'éeﬁgbysﬂglmfgég_he&reﬁ% "°8Pr°f’ﬁ}§’"aﬁﬂi’ﬁ?%@"é%re
regi men, contact Pr@isiital Wpplicdtion SedalNatmber 603864 files Bet@alber 20| 2oo1Jeposi t s

and debris. If tpnegc%o(rjdea%ggivvtut?\ 3§r&§qf78|?£)%.erl y renoved, both 1 *000002*

Field of the Invention:

This invention relates to compositions and methods for cleaning, and
preferably also disinfecting, contact lenses. The compositions reduce the
amount of denatured protein on the contact lens, thus rendering the contact
lenses easier to clean. Additionally, by soaking contact lenses in the
composition prior to inserting the lens on the eye, the compositions provide a
prophylactic effect in preventing protein denaturation while the contact lens
is wom, thus preventing denatured proteins from accumulating on the

contact iens surface while wom.

Background of the Invention: -

In the normal course of wearing contact lenses, tear film and debris
composed of proteinaceous, oily, sebaceous, and related organic matter
have a tendency to deposit and build up on lens surfaces. As part of the
routine care regimen, contact lenses must be cleaned to remove these tear

film deposits and debris. If these deposits are not properly removed, both

A

*166166%

AU

*G00002*




.0 6 'JUN 2006 WD 03/053479 PCT/ US02/ 39522 the wettability and opti cal
«clarity of the | enses are substantially reduced causing disconfort for the
wearer. Conventionally, the cleaning of contact |enses is acc@ylyyghzaes with
one or both of two general classes of cleaners. Surfactant cleaners,
-general |y knowYOP30%dR; | y cl eaners" because of their recomB¢E{E92@0? v

use, are effective for the renoval of nost carbohydrate and |ipid derived
matter. For this daily cleaning reginmen, the contact lens is renoved from
the eye and treated with the surfactant cleaner. However, these cleaners

are not as effeghd weetladiityt BAd B adlar®t dITAbClBRSSE ates siiBsthiially Yedudd
| ysozyne. Typically, proteolytic enzynes derived from plant, aninml, and

m crobial  sour cegusihg diseBmMfdrofof BidtVsaréne pr ot ei naceous deposits. These
enzymatic cleaners are typically recommended for weekly use and are

conventional ly enpl ogedvéntiodas the/ clREniRG Zf Bontatk Idtises 08 abidihpiidh&d Zithe
formul ations in suitable aqueous solutions, where the contact lens is

soaked in the solgibi g-botl Af HivdagERIS BRESE of adddtinielsd SUtfatARNdI8aHers eNs
surface mainly includes proteins native to the eye, such as |ysozyne,

al bunin and nuci enefdl9 Kowh'es FRAT VisarerPt Bdd2aEE B IhdRTéRmMAGRRE dAF on a
contact lens is nore difficult to renove is that the proteins typically

denature once theye Bafs dfftdtRbSoPhd RnGRANoAMost Wafbdhydias Bhd PR derived
denaturation allows a greater hydrophobic interaction with the hydrophilic

contact |ens surfragfr. For Hid\@aily cidinfhy, red Rl tHersbric? Iehb RS rewicve Mot the
difficult to renove froma contact |ens
eye and treated with the surfactant cleaner. However, these cleaners are
not as effective for the removal of proteinaceous matter such as lysozyme.
Typically, proteolytic enzymes derived from plant, animal, and microbial
sources are used to remove the protéinaceous deposits. These enzymatic
cleaners are typically recommended for weekly use and are conventionally
employed by dissolving enzyme tablets or liquid enzyme formulations in
suitable aqueous solutions, where the contact lens is soaked in the solution.
Proteinaceous matter deposited on a contact lens surface mainly
includes proteins native to the eye, such as lysozyme, albumin and mucin.
One of the reasons proteinaceous matter deposited on a contact lens is
more difficult to remove is that the proteins typically denature once they
accumulate on the contact lens surface; the denaturation allows a greater

hydrophobic interaction with the hydrophilic contact lens surface. In other

words, denatured proteins are more difficult to remove from a contact lens



-2 0 6 JUN 2006 WO 03/053479 PCT/ US02/ 39522 surface than native proteins.
Addi tionally, whereas proteins native to the eye typically do not irritate
the eye, denatured proteins on a contact |ens surface tend tpgrggu
confort. The present invention recognizes that it would be advantageous to
reduce the arrg‘iﬂﬂs’“?ﬁ‘%enatured protein on a contact |ens, PRUASEEARRring
the protein easier to renove and the contact |enses easier to clean. U S
Patent No. 6,096,138 (Heiler et al.) discloses conpositions including a
noder atel y charged pol yquatem um polynmer that may be used as either an

i n-the-eye or amuffte thanative protéing.oAdditionallg) whereas proteifke paXiislits theddye
hydrophilic contact | enses, where the pol yquaternium polyner inhibits the

deposi tion of prygiieally donstamitaie the ey elenaturéd pridtdiedn Aleonfactiéns @vdace

(Mowr ey- McKee et al.) discloses conpositions for disinfecting contact |ens
cont ai ni ng tr ongéidte reducscernfortanount of 0.6 to 2 wei ght percent, where
tromet ham ne has a synergistic mcrobicidal effect when enployed with

ot her anti nicrobial Fpergraseritdivention petagmizesntabhitveould be gitvandgeoidivB) .
This patent does not suggest that the tronmetham ne has any effect in

stabi | i zi ng protredute theaamsiintdsfridnaturéd ProteiRuoATar aontdct 1dhe, tHuserehteririg
Specific expressions of the invention can be found in clains 1, 6 and 11.
According to a fthé piotsifiteadierBiemdvBiahdithe edvtactlenyes easiestocieat. hod of

U.S. Patent No. 6,096,138 (Heiler et al.) discloses compositions
including a moderately charged polyquatemium polymer that may be used
as either an in-the-eye or an out-of-eye inhibitor of proteinaceous deposits
on hydrophilic contact lenses, where the polyquaternium polymer inhibits the
deposition of protein on contact lenses.

U.S. Patent No. 5,422,073 (Mowrey-McKee et al.) discloses
compositions for disinfecting contact lens containing tromethamine in an
amount of 0.6 to 2 weight percent, where tromethamine has a synergistic
microbicidal effect when employed with other antimicrobial agents_such as

polyhexamethylene biguanide (PHMB). This patent does not suggest that

the tromethamine has any effect in stabilizing proteins against denaturation.

Summary of the Invention:

Specific expressions of the invention can be found in claims 1, 6 and 11.

According to a first embodiment, this invention provides a method of

reducing denatured proteins on a contact lens. This method comprises



.reduci ng denatured proteins on a contact lens. This nethod conprises -3 0 6
-JUN 2006 WD 03/053479 PCTI US02/ 39522 soaking the contact |ens in an aqueous
conposition that conprises tronethamne in an anount effectigg Yy naguce

t he amount of denatured protein on the contact |lens. In other words,
.denatured protWPH¥0®#® “"returned" to their native state, rR¢KERBY22 he
proteins easier to renove from the contact |ens surface. According to
various preferred enbodi mrents, the proteins can be renoved w t hout manual
rubbing of the lens, for exanple, by rinsing. According to a second

enbodi ment, thi s shbawREtHeEbNEAR YErEas af abBédLRConifoshion tigt icbrisgposi ti on of
denatured proteins on a contact lens while worn on the eye. The nethod

conpri ses soaki NgrofidthaiRinbagtar affuhi efiécting UBO ucS EHED amolih0Bf démstured
inserting the contact lens in the eye without rinsing the conposition from

the contact |ensprotifir 6hNtHeh@oRRBPMstist | AR 6RPIWEES, dengtaridhafStsifisi drean
anount effective to prevent denaturation of proteins in the eye.

Accordingly, prot@hithedT® tﬁéiahiadi\iezswteagaidaﬁﬁ%ﬁ@p\btmﬁéasierita réfiéveetém t hus
reduci ng the anount of denatured protein to bind to the contact |ens

surface. Accordi i@ ténhtactobhs sudade dAsaiiding td @afidusepriefepred srabddiasnts, thet hod
of cleaning a contact |ens, conprising soaking the contact lens in an

aqueous conposi hidGink tah beTBRbVSEHithdRMRinTAl RibbRg df tleAsdomdxatipie iyl ve to
reduce the amount of denatured protein denaturation on the contact |ens,
and rinsing.
According to a second embodiment, this invention provides a method
of preventing deposition of denatured proteins on a contact lens while worn
on the eye. The method comprises soaking the contact lens in an aqueous
composition, and inserting the contact lens in the eye without rinsing the
composition from the contact lens, wherein the composition comprises
tromethamine in an amount effective to prevent denaturation of proteins in
the eye. Accordingly, proteins are stabilized against denaturation in the eye,
thus reducing the amount of denatured protein to bind to the contact lens
surface.
According to another embodiment, the invention provides a method of
cleaning a contact lens, comprising soaking the contact lens in an aqueous
composition that comprises tromethamine in an amount effective to reduce

the amount of denatured protein denaturation on the contact lens, and

rinsing the contact lens to remove proteins.



.rinsing the contact lens to renove proteins. -4 0 6 JUN 2006 WD 03/ 053479
PCT/ US02/ 39522 Detail ed Description of the Invention: The present invention
may be used with all contact |enses such as conventional haP@, J4oi006 rigid
and soft gas perneable, and silicone (including both hydrogel and
non- hydr ogel ) W@A¥®3479put is preferably enpl oyed with soft PORISPHIE?
| enses. Such | enses are commonly prepared from hydrophilic nononmers such
as 2- hydroxyet hyl (nmeth)acryl ate, N-vinyl pyrrolidone,
gl ycerol (nmeth)acrylate, and (neth)acrylic acid. In the case of silicone
hydr ogel | enses, Datsiled Destdptioardf tHethventionnoner i s copol ymerized with at
| east one hydrophilic nmononmer. Such | enses absorb significant anounts of
wat er, typically fronTHéptesefDinpertioanhayibe usadewitly pll cahlagt RAsdsosuch aer cent
by weight water. The conpositions enployed in this invention are aqueous
solutions. The e&iyeptiondl dasd,isoft] rigkeandisofgase peendabid, and Eflicoma(inclizdingi no- 2-
hydr oxynmet hyl - 1, 3- propanedi ol , al so known by the nanes
tri s(hydr oxynet higbthahydroysbhhdinen-hiydroget) leases) dubischréfdrbly dimployabwitiosotl | s
known as a buffer for contact |ens solutions and is conmercially avail abl e.
In the present shydrogsiniensés. ordidnalenses iate eopintyniyd preparedfom afdrephilive t o
prevent or reduce denaturation of proteins, preferably at |east 0.05 weight
percent, nore praijopbmely Guétd tas 124nhydrogystind(mathatsiad| yN&iripymroliddne)o
Tromethamine is commercially available, for exanple, under the trademark
glycerol(meth)acrylate, and (meth)acrylic acid. In the case of silicone

hydrogel lenses, a silicone-containing monomer is copolymerized with at
least one hydrophilic monomer. Such lenses absorb significant amounts of
water, typically from 10 to 80 percent and more typically 20 to 70 percent by
weight water.

The compositions employed in this invention are aqueous solutions.
The compositions include, as an essential component, 2-amino-2-
hydroxymethyl-1,3-propanediol, also known by the hames
tris(hydroxymethyl)aminomethane, tromethamine and TRIS. This compound
is known as a buffer for contact lens solutions and is commercially available.
In the present solutions, tfromethamine is employed in amount effective to
prevent or reduce denaturation of proteins, preferably at least 0.05 weight
percent, more preferably 0.05 to 1%, and most preferably 0.1 to 0.5 %.
Tromethamine is commercially available, for example, under the trademark

Tris Amino® (Angus Chemical Company, Northbrook, lllinois).



.Tris Am no(c) (Angus Chem cal Conpany, Northbrook, Illinois). -5 0 6 JUN
-2006 WO 03/ 053479 PCT/ US02/ 39522 According to various preferred

enbodi ments, the conpositions are suitable for disinfecting @§9Uﬁ%ﬂ6 I ens
soaked therein. Accordingly, in .addition to water and tronet ham ne, [
_preferred thatwoW@osé¥positions include at | east one anti rri’@rlﬂﬁﬁ!/aﬂszlagent,
especially a non-oxidative antimcrobial agent which derives its
antimcrobial activity through a chem cal or physicochem cal interaction
wi th organisns. So that the contact lenses treated with the conposition

may be instilled di fe&&do\‘d.hg t %n@b@’préfeﬁed ebdafténts, thBSddMbdsiiBng Qg act
lens with a separate conposttion, the antim crobial agent needs to be an

opht hal i cal |y agGemidahbe dRbding’ 8 dttack98R soskid Mr8nancBAAMRNY, ah

agents include quaternary anmmoni im salts, which do not include sSignificant

hydr ophobi ¢ port.bgamon %o Qvaté‘fl kid 1RRItREin6 ORME IpTEREcITRA hBaGbrpositASbON
atons. Exanpl es suitabl e quaternary ammoniumsalts for use in the

present inventi Othe cluae! e|e%9{ YérieHli dFinibbiBl Migdht, 2 <RpécaIg- b dhlopidaabe or i de]
and [4-tris(2-hydroxyet

ammoni o] - 2- but en gfmgiétﬁél %banmmémw&%ms)a%ﬂmwbl sty Briudn o sHemia 2l
registry no. 753 27-6) géenerally available as PolyquaterniumlM 1 (ONYX

St 115 L o gt ot s g vares <
under the t rade”ﬁ@?te@%ﬂpﬁ'el chdaRtibh Ghay W insfifss ditetfy in the eye, i.e., without

rinsing the contact lens with a separate composition, the antimicrobial agent

needs to be an ophthalmically acceptable antimicrobial agent.

Suitable antimicrobial agents include quaternary ammonium salts,
which do not include significant hydrophobic portions, e.g. alkyl chains
comprising more than six carbon atoms. Examples of suitable quaternary
ammonium salts for use in the present invention include
poly[(dimethyliminio)-2-butene-1,4-diyl chloride] and [4-tris(2-hydroxyethyl)
ammonio]-2-butenyl-w-[tris(2-hydroxyethyl)ammonic] dichloride (chemical
registry no. 75345-27-6) generally available as Polyquaternium™ 1 (ONYX
Scientific Limited, Sunderland, United Kingdom), biguanides and their salits
such as alexidine and polyhexamethylene biguanides such as PHMB

available under the tradename Cosmoci™ CQ (IC! Americas, Inc.,

Wilmington Delaware), benzalkonium chloride (BAK), and sorbic acid.



.W I m ngton Del aware), benzal koni um chloride (BAK), and sorbic acid. -6 0 6
JUN 2006 WO 03/ 053479 PCTI US02/ 39522 The antim crobial agent is present in
an anount effective for disinfecting a contact |ens, as in cOgveyy i2ed8al
| ens soaking and disinfecting solutions. Preferably, a disinfecting anount
is an anount WQBWS5¥7 1 reduce the microbial burden by a FETUSIAB¥Anber of
| og orders within a certain period of tinme, depending on the particul ar
m croorgani sminvol ved. Mdst preferably, a disinfecting amount is an
amount which will elimnate the mcrobial burden on a contact |ens when
used in reginen for tie antinicrobiadedenbpadkiprgsentmin (dFDAnduati effelctive for
D sinfection Efficacy Test - July, 1985 Contact Lens Sol ution Draft

Gui del ines). It diginfeetieg at dtatact Uensi, lae i benventionat enst soaking dndSisiRfecting No.
5,422,073, trometham ne does not necessarily need to be enployed at higher

concentrations sghilitidneatPrefaraip! & diginfexting mhtountiisean amoliftewkicts willf reducen
efficacy of the conposition. In other words, although relatively high

anounts of tronehaafickdidrburden byergdrizitesurnbert dfdogosrdsswithiroapertdit persd i t
has been found in the present invention that |ower anmpbunts of tronmetham ne
may be enpl oyed & tigR))i gsendinte alethe ephriicutareimicebrganisinz ahvaived: haMdsbe
anounts required in U S Patent No. 5,422,073 for disinfection efficacy.
Accordi ngly, forpresratsiys aptieinteotiag armodmdis nemtasnounhevidett will eliminatd thgent i s
present in an amount effective to disinfect the contact |ens, where this
amount is effectnicolsizeurdera orc cnpentdst desonwhern tused ireakgimgenadgr the

t ronet ham ne.

recommended soaking time (FDA Chemical Disinfection Efficacy Test ~ July,
1985 Contact Lens Solution Draft Guidelines). It is noted that, unlike the
aforementioned U.S. Patent No. 5,422,073, tromethamine does not
necessarily need to be employed at higher concentrations such that
tromethamine contributes to the disinfection efficacy of the composition. In
other words, although relatively high amounts of tromethamine may be
employed in the present compositions, it has been found in the present

invention that lower amounts of tromethamine may be employed to achieve
the desired protein stabilization than the amounts required in U.S. Patent No.
5,422,073 for disinfection efficacy. Accordingly, for various preferred
embodiments, the antimicrobial agent is present in an amount effective to

disinfect the contact lens, where this amount is effective even in a

comparable composition lacking any tromethamine.

-



.-7 0 6 JUN 2006 WD 03/053479 PCT/ US02/ 39522 The subj ect conpositions may
-contai n various other conponents including, but not limted to chel gﬁakng
and/ or sequestering agents, osnolality adjusting agents, sur f B8t it

and/ or wetting agents. Chelating agents, also referred to as sequestering
agents, are fWeQUEH4Py enpl oyed in conjunction with anti mREAHHPSEgent s.
"These agents bind heavy netal ions, which mght otherw se react wth the

| ens and/or protein deposits and collect on the | ens. Chelating agents are
well known in the art, and exanples of preferred chel ati ng agents incl ude
et hyl enedi ami net et r aadbei subjexit ccopfifioBAipnanday teonted tvariows paitdratdpshengsdi um
EDTA. Such agents are normally enployed in anmounts from about 0.01 to
about 2.0 wei ght ipsudiegtbutmot Emitedtfoechelrting fandfor sbquéstéringlagents lbstiolditd

wei ght percent. O her suitable sequestering agents include gluconic acid,
citric acid, tar tadiustingegentaisiiriabtEnts aral/orsweting.ageotdi um salts. The subj ect
conposition may be designed for a variety of osnolalities, but it is
preferred that the co@heistingoagénts,i alseosafatredii tbhas esqmmesterihg syemts,| gieds.
Specifically, it is preferred that the conposition has an osnotic val ue of
| ess than about 3I@Ouemdiynémployed necqnjurictiombiith antimioraialidgehts Teseadyents 330
nOsni kg, and nost preferably from about 280 to about 320 nOsm Kg. At | east
one osnol al ity adjintsheaey avptaltionsywhich enighbytheniise treact withties idnisoand/er
obtain the desired final osnolality. Exanples of suitable osnolality

adj usti ng agent s proteinudspositsiandicalesbon theniehse dChelamglagentsiack well known in

the art, and examples of preferred chelating agents include
ethylenediaminetetraacetic acid (EDTA) and its salts, especially disodium
EDTA. Such agents are normally employed in amounts from about 0.01 to
about 2.0 weight percent, more preferably from about 0.01 to about 0.3
weight percent. Other suitable sequestering agents include gluconic acid,
citric acid, tartaric acid and their salts, e.g. sodium salts.

The subject composition may be designed for a variety of
osmolalities, but it is preferred that the composition is iso-osmal with respect
to eye fluids. Specifically, it is preferred that the composition has an osmotic
value of less than about 350 mOsm/kg, more preferably from about 175 to
about 330 mOsm/kg, and most preferably from about 280 to about 320
mOsm/Kg. At least one osmolality adjusting agent may be employed in the
composition to obtain the desired final osmolality. Examples of suitable

osmolality adjusting agents include, but are not limited to sodium and



.-8 0 6 JUN 2006 WD 03/053479 PCTI US02/ 39522 potassi um chl ori de,
nonosacchari des such as dextrose, calciumand nmagnesium chloride, and | ow
nol ecul ar wei ght polyols such as glycerin and propyl ene gl yg%l JuN emiscal 1y,
these agents are used individually in anobunts ranging fromabout 0.01 to 5
wei ght per centWapspA7ef er abl y, from about 0.1 to about 2 \BSiT@Ise2/3382cent .
The subject conposition has an ophthalmcally conpatible pH which
generally will range between about 6 to about 8, and nore preferably
between 6.5 to 7.8, and nost preferably about 7 to 7.5. Conventional

buffers may be ejphoyuaf tRICARS AinbridascdiRfliss buehl ¥a! H&xrofs, RN NSSH
tromethamne is known as a buffer for contact lens treating conpositions.

However, the conpgghddisichibhide! &¢d lodemalesaPWveRBt ballolb Bliéeas BYcatitatia | n
e

ot her words, the sUbject conposition may inclu m xed burfer” of

tronet ham ne 'andp@Pﬂeﬁé dR6E $weé|®m1asa!a§laufsfa@ @ANh&ividPHlyt indrfodid  er s
I ncl ude borate buffers based on boric acid and/or sodi um borate, phosphate

buf fer s based orygidftoin HBLEPOF 18 BUSENIHEEGH ana (7bfraly: ] st dopsed on

potassiumcitrate [or citric acid, sodium bicarbonate,” and conbinations
t hereof . General ﬂﬁyaboh’tjﬁfm@ig%t%"den@e used in anounts ranging from about

0.05 to 2.5 weight percent, and preferably, from0.1 to 1.5 wei ght

percent. -9 ‘The subject composition has an ophthalmically compatible pH, which
generally will range between about 6 to about 8, and more preferably
between 6.5 to 7.8, and most preferably about 7 to 7.5. Conventional
buffers may be employed to obtain the desired pH value. As mentioned,
tromethamine is known as a buffer for contact lens treating compositions;
However, the compositions may include a supplemental buffering agent. In
other words, the subjecf composition may include a “mixed buffer” of
tromethamine and one or more supplemental buffer agents. Suitable buffers

include borate buffers based on boric acid and/or sodium borate, phosphate

buffers based on NasHPO4, NaHoPO4 and/or KH2PO4, a citrate buffer

based on potassium citrate and/or citric acid, sodium bicarbonate, and
combinations thereof. Generally, buffers will be used in amounts ranging
from about 0.05 to 2.5 weight pefcent, and preferably, from 0.1 o 1.5 weight

percent.

9-



.06 JUN 2006 WD 03/053479 PCT/ US02/ 39522 The subj ect conpositions may
.include a wetting agent to facilitate the conposition wetting the surface
of a contact |ens soaked therein. Wthin the art, the term "lggon&006" is
al so commonly used to describe these materials. A first class of wetting
agents are polwaesosaemdti ng agents. Exanples include pol yvirgausa/zesieol
“(PVA), polyvinyl pyrrolidone (PVP), cellulose derivatives and pol yet hyl ene
gl ycol. Cellul ose derivatives and PVA nay be wused to al so increase
viscosity of the conposition, and offer this advantage if desired.

car boxyrret hyl cel 1 ul L8 SRS SemBSgHET AP HEUB g RO FRIBEHRE T
cationic cellul Oso(;ﬁzr% r|t|o¥|%ét‘t‘ﬁ he’%?lﬁfgicéﬁ# De&ftattlend s%akF@fH’e’PémE?\hthn@ﬂ%M 133,

cationic cellul 08 rrers p pr event accurru ation | pi ds and

proteins on a hy%%ﬁﬁ% ér}nc“hl.lﬁﬁﬁta?l't‘ “'Bﬁﬁ Gﬁsdrﬁﬁlth@'& m&teRgRr ci al l'y

avai l abl e water pol'ymers avarl a der e CTFA (Cosneti c,

oS, S o A T

i ncluding the cation oslI C t he tradenamne
Rt o B e O iy EBRE e) esat on
Col 1051 ¢ POl YTk AOAE and BB ef 2o0 CURIae SR arEPIR AP bYTer | ©
non-pol ymeric di t?sled toaarfgo ﬂc?é%% @Tscosny of the composition, and offer this advantage if
desired.  Specific cellulose derivatives include hydroxypropyl methyl
cellulose, carboxymethyl cellulose, methyl cellulose, hydroxyethyl cellulose,
and cationic cellulose derivatives. As disclosed in U.S. Patent No.
6,274,133, cationic .cellulosic polymers also help prevent accumulation of
lipids and proteins on a hydrophilic lens surface. Such polymers include
commercially available water soluble polymers available under the CTFA
(Cosmetic, Toiletry, and Fragrance Association) designation
Polyquaternium-10, including the cationic cellulosic polymers available under
the tradename UCARE® Polymer (Amerchol Corp., Edison, N.J.).
Generally, these cationic cellulose polymers contain quatemized N,N-
dimethyl amino groups along the cellulosic polymer chain.
Another class of wetting agents is non-polymeric wetting agents.

Examples include glycerin, propylene glycol, and other non-polymeric diols

and glycols.

-10-




.-10'0 6 JUN 2006 WD 03/053479 PCT/ US02/ 39522 The specific quantities of
wetting agents used in the present invention wll vary dependi ng upon the
application. However, the wetting agents will typically be ingkugigd2gs an
anount from about 0.01 to about 5 weight percent, preferably from about
0.1 to about 2WQdEBf3¢79percent. It will be understood that SREFUSOYIPENent s
possess nore than one functional attribute. For exanple, as nentioned,
tromet ham ne provides the effect of preventing protein denaturation, but
al so contributes a buffering effect. Cellul ose derivatives are sujtable

pol ymeric wetting ageffesspeiiit q%éﬁtitie%'q?%e&ﬁxped’qr']eﬁﬁ sRdaS the/préS&tiidvéntion
i ncreasi ng agents" to Increase viscosity of the conposition if desired.

Gycerin is a suhak dBeShdAY UHEH ite ASHiibAtie. A06Rbver e W@ﬁin%fllagaqtswri bute
to adjusting tonicity:. e subject conposition may include at [east one

opht hal m cal I'y fgsggw Ml mchidbl ARt AN tamoUMt TronTBaboRe 0gdt KETabat i50Wefght

ani oni ¢, noni oni anphoteric. Preferred surfactants are anphoteric or

noni oni ¢ SUr aCt Agiset pERétaBlyoAskk 058RS weRhHBbohn Che agueous
gto

solution and non-irritatin eye tissues. The surfactant serves mainly

to facilitate renovaly il BOOnddteRo8 RACRHIME cOMbbIfint Poddals ¢RIte Adn bRES-

Many noni oni ¢ surfactants conprise one or nore chains or polyneric

conponent s havi ng a3l SMHiBRE. Folelhinmple RS Alehtidtd, frolaPlife Prdves2hé 0 6
carbon atons. Representative non-ionic surfactants conprise bl ock
effect of preventing protein denaturation, but also contributes a buffering
effect. Cellulose derivatives are suitable polymeric wetting agents, but are
also referred to as “viscosity increasing agents” to increase viscosity of the
composition if desired. Glycerin is a suitable non-polymeric wetting agent
but may also contribute to adjusting tonicity.

The subject composition may include at least one ophthalmically
acceptable surfactant, which may be either cationic, anionic, nonionic or
amphoteric. Preferred surfactants are amphoteric or nonionic surfactants.
The surfactant should be soluble in the aqueous solution and non-irritating to
eye tissues, The surfactant serves mainly to facilitate removal of non-
proteinaceous matter on the contact lens.

Many nonionic surfactants comprise one or more chains or polymeric
components having oxyalkylene (-O-R-) repeats units wherein R has 2 to 6

carbon atoms. Representative non-ionic surfactants comprise block

polymers of two or more different kinds of oxyalkylene repeat units, which

-11-



.pol yners of two or nore different kinds of oxyal kyl ene repeat units, which
--11 0 6 JUN 2006 WD 03/053479 PCT/ US02/ 39522 ratio of different repeat
units determ nes the HLB of the surfactant. For exanple, pong&HFramare
pol yoxyet hyl ene, pol yoxypropyl ene bl ock polynmers and avail abl'e”Under the
tradenane Pl urw@d¥osa47¢ BASF Wandotte Corp., Wandotte, M dITEEHAY39522

"Pol oxam nes are ethyl ene di am ne adducts of such pol yoxyethyl ene,

pol yoxypropyl ene bl ock pol yners avail abl e under the tradenane Tetroni cTM
(BASF Wandotte Corp.), including poloxam ne 1107 (Tetronic 1107) having a

mol ecul ar wei ght . i605p @ifiekéint fepél Unfts alterinines HEOHLBIGI he NsuifactaffiSFof O

wei ght percent of sald adduct 1s poly(oxyethylene). Qher non-ionic

surfactants incl He! %cf:a%&@%rabmgakyew&fe?p@l?owrdmleﬁ@iw poByngsrs

I
coconut, polysorbate, polyoxyethyl ene or pol yoxypropylene ethers of higher

al kanes (Cl12-C18 ] ePrIFSHiE™! [BASF veiraote dovpsn(r)
20 (Sigma Aldric " %g%@,éq%i@rﬁgzﬁﬁekﬂaggouri ), pol yoxyet hyl ene cngg)

llauryl ether avaj idaRE RS iekHylene3diariple atiiués difi stigh
Conpany), pol yoxwg?ﬂg‘gtﬁéej'rr?%gsgtagfeg?‘gggn?ggial abl eyll unnde? t he truadenarre

Myrj(r) 52 (Sig ' GHyfenao y gbiperNvéikible RindBY | thae
gl ycol stearat e%‘%&%ﬂ?ﬁ%@%ﬂﬁgrt raggnghrgng?l gs(r) éI261e2 (Si gna

Al drich  Conpany .44 SIE™IB AH R/ aRlotEs! CoRAs S, Mblising SolbXenine 1107
hydr oxyal kyi phos%orﬁ%nat e%%trguch S thg@e di scl og@d in Ur?’:ys_ﬁo Pat ent No.

>, 858, 937 (Richa haWid a AYRLLIBPWEIGHPHEM dDoat 2,560 atbut PR@oest (1)
(Montsanto Co., g&mﬁg}uﬂsqﬁ) 6 g :
wherein at least 40 weight percent of said adduct is poly(oxyethylene).
Other non-ionic surfactants include polyethylene glycol esters of fatty acids,
e.g. coconut, polysorbate, polyoxyethylene or polyoxypropylene ethers of

higher alkanes (C{2-C4g), polysorbate 20 available under the trademark

Tween® 20 (Sigma Aldrich Company, St. Louis, Missouri), polyoxyethylene
(23) lauryl ether available under the tradename Brij® 35 (Sigma Aldrich
Company), polyoxyethyene (40) stearate available under the tradename
Myrj® 52 (Sigma Aldrich Company), and polyoxyethylene (25) propylene
glycol stearate available under the tradename Atlas® G 2612 (Sigma Aldrich
Company).

Another useful class of surfactants are the hydroxyalkylphosphonates,
such as those disclosed in U.S. Patent No. 5,858,937 (Richards et al.), and
available under the tradename Dequest® (Montsanto Co., St. Louis,

Missouri).

-12-



.M ssouri). -12 0 6 JUN 2006 WO 03/053479 PCT/ US02/ 39522 Anphoteric
surfactants suitable for use in a conposition according to the present

i nvention include materials of the type offered commercially ggnAgr 2006e
trade nane Mranol Tm (Rhodia HPCI I, Cranbury, New Jersey). Another useful
cl ass of anphot@BES4™ factants is exenplified by cocoan difgi¥93/PISeet ai ne,
comercially avail able fromvarious sources. Various other ionic as well as
anphoteric and anionic surfactants suitable for in the invention can be
readily ascertained, in view of the foregoing description, from

McCut cheon' s Det er genamphdteriEsurfatdntesditablofar luse Ane composifich 4¢aonding to
McCut cheon Division, MC Publishing Co., den Rock, NJ 07452 and the CTFA

I nternational Coggepidsehi tivesiichnincldde dipatdialsPublties hypd diferdd eofmserekaliy,
Toiletry, and Fragrance Association, Wshington, D.C. Preferably, the

surfactants, whegngéregentadeahamenmiranatt! (Rhaalia ¢iRCI, Granbuny, Newrmlerseylt 0. 01
to about 15 weight percent, preferably 0.1 to 5.0 weight percent, and npbst

preferably 0.1 t@Apdther Mak&rik §asscestt .anfshaleric | burkictants ois adxetripéifiqnt ebent
i nvention, several exanples are provided below These exanples serve only

to further Il usgsadmiasnesylbetiine, thrameroigly availakle ffomharnibds smircége const r ued
as limting the invention. 0 6 JUN 2006
Various other ionic as well as amphoteric and anionic surfactants
suitable for in the invention can be readily ascertained, in view of the
foregoing description, from McCutcheon's Detergents and Emulsifiers, North
American Edition, McCutcheon Division, MC Publishing Co., Glen Rock, NJ
07452 and the CTFA International Cosmetic Ingredient Handbook,
Published by The Cosmetic, Toiletry, and Fragrance Association,
Washington, D.C.
Preferably, the surfactants, when present, are employed in a total
amount from about 0.01 to about 15 weight percent, preferably 0.1 to 5.0
weight percent, and most preferably 0.1 to 1.5 weight percent.
As an illustration of the present invention, several examples are

provided below. These examples serve only to further lllustrate aspects of

the invention and should not be construed as limiting the invention.
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. WD 03/ 053479 PCT/ US02/ 39522 Exanple 1. A series of 10-ml test sol utions,
listed in Table 1 below, were prepared. Each solution included saline and
20mM of buffering agent as specified in Table 1 below. To eem? JuRs2006
solution was added 1 ng/m of hen egg |lysozyne as well as a phosphate
buf f ered sal i nWO(®BB¥79%control. The test solutions were nmi xBel/BI03EISY2 with a

‘stir bar until the |lysozyne was incorporated into the solutions. Five n

of each |ysozyne-containing test solution was retained as the unheated
control. The remaining 5 nl of each |ysozyne-containing test solution were
placed in glass | Egsampleal.s, capped with silicone stoppers and incubated in
a shaking water bath at 80C, 40 revolutions per mnute (rpm) for 1 hour -

these heating conditi ghsedesof 19uhf test sohitiohs, lidtstbin Mablet hiselbwswengne, absent a
stabilization effect provided by the buffering agents. The vials were

al  owed to cone t prepakide BEachasohtion induelet sbliieand 26iMef buffefthgddtibabes n
suspension of M |luteus was prepared from |yophilized cells in PBS. The

suspensi on was cogddifiéd! ih Tablexebelon. Towhath tespolufiortiwas BGddd Em§/as of Rgn per i od
to prevent the suspension fromsettling. -For each set of test solutions,

the follow ng werggd FedAfnd a8well a3 a paoz;h%l@é Bdffénsd Galifee(PBS) cantrilnThe est
y

solution ("lysozyme+heat"); an unheate sozyme-contai ni ng test sol ution
("l'ysozyme/ no heafest saliitibria wiére imigst sibwiwithvd sibar uhfllang lysszymgWas ysozyne") .

One mM of each sanple was placed into a -14 0 6 JUN 2006 )
incorporated into the solutions. Five ml of each lysozyme-containing test
solution was retained as the unheated control. The remaining 5 ml of each
lysozyme-containing test solution were placed in glass less vials, capped
with silicone stoppers and incubated in a shaking water bath at 80°C, 40
revolutions per minute (rpm) for 1 hour — these heating conditions are
sufficient to denature the lysozyme, absent a stabilization effect provided by
the buffering agents.

The vials were allowed to come to ambient temperature before
testing. A 0.00025g/ml suspension of M. luteus was prepared from
lyophilized cells in PBS. The suspension was continually mixed on a stir
plate during the testing period to prevent the suspension from settling.

For each set of test solutions, the following were tested (sample): a
heated lysozyme-containing test solution (“lysozyme+heat”); an unheated

lysozyme-containing test solution (“lysozyme/no heat”; and a test solution

without lysozyme (“no lysozyme”). One ml of each sample was placed into a

-14-




WD 03/053479 PCT/ US02/ 39522 gl ass test tube to which 9 ml of M |uteus
suspensi on was added and vortexed. A 1-m sub-sanple was placed intg a

di sposabl e cuvette and evaluated on a UV-vis spectrophot onet@p N 288 nm
This procedure was perforned for each sanple at 0, 5 and 10 m nutes. Each
of the sol uti oN903AB#® eval uated in triplicate. Each of thePGTAWSEY3IB i cal
density neasurenents fromthe triplicate sanples were averaged. The
resulting mean value for the 5 and 10 minute tinme points was used to
determ ne the Percentage Change at the 5 and 10 minute tine points. As can

be seen in Tabl e glssitds tesuROGhiER ONdl of RN IAGUE Spensiorwhs Btided anter e
generally nore etgf ective at stabilizing the protein against denaturation.

Thus, these conpQsijtbkd)sA ALl SRIBRREARSWRS plaedd ttio altiispasanle tuwdttedmdat ur ed
protein that bind to a contact |ens surface, noting that native protein is

removed from a ceohReted GE UVBidbpodtlopheiofietet at WBeRMmAThidgrededurdnas ot ei n
adheres tenaciously to a contact lens surface. 0 6 JUN 2006 WO 03/ 053479

PCTI US02/ 39522 Taplemhed R @8tk s4Mpieae 0,75 BRd $0/mihiies.T Eaet ofthé QoltionsS M n 10
Mn 5 Mn 10 M n Boratel ysozyne/ no heat 0. 6190. 0530. 03491. 4494. 51

were evaluated in triplicate. Each of the three optical density measurements

-from the triplicate samples were averaged. The resulting mean value for the

5 and 10 minute time points was used to determine the Percentage Change

at the 5 and 10 minute time points.

As can be seen in Table 1, the compositions containing tromethamine

were generally more effective at stabilizing the protein against denaturation.

Thus, these compositions are expected to reduce the amount of denatured

protein that bind to a contact lens surface, noting that native protein is

removed from a contact lens relatively easily, whereas denatured protein

adheres tenaciously to a contact lens surface.

-15-



. l'ysozyne+heat 0. 8720. 6810. 39021. 9055. 28 no | ysozyne0. 8530. 8530. 8540. 00- 0. 12
Phosphat el ysozyne/ no heat 0. 6340. 0520. 02991. 8095. 43

| ysozyme+heat 0. 8610. 8580. 8520. 341. 05 no | ysozyne0. 8560. 8520. § 340N 200623
Tri sl ysozyne/ no heat 0. 6540. 0480. 02892. 6695. 72

| ysozynme+heat OW®180533®40. 11780. 9985. 56 no | ysozyne0. 8590. 85H0r/8%4/695280. 58
"Dequest | ysozyne/ no heat 0. 6290. 0510. 03291. 8994. 91

| ysozyme+heat 0. 8570. 8480. 8421. 051. 75 no | ysozyne0. 8520. 8500. 8480. 230. 47
Citratel ysozynme/ no heat 0. 6540. 0490. 03092.5195. 41

| ysozyme+heat 0. 8770. 8510. 7852. 9610. 49 no'38)8@dzyme0. 8570. 8500. 8500. 820. 82
-16 0 6 JUN 2006 WD 03/053479 PCTIUSO2/ 32 Tabl e | -p&eeht CHS®gel | ME

Percent Change SolutionTreatnent0O Mn 5 Mn 10 Mn5 Mn 10 Mn trate
+l ysozyne/ no heatSelutian osTreatment 793 @Min 5 Min 10 Min 5 Min 10 Min
FCS?)EC% 8' g;ggy%s%ggbégig{;’%%g@n&ﬁé& 8§418%.063 0.034 91.44 94.51
lysozyme-+theat 0.872 0.681 0.390 21.90 55.28
no lysozyme 0.853 0.853 0.854 0.00 -0.12
‘Phosphate lysozyme/no heat 0.634 0.052 0.029 91.80 9543
lysozyme-+heat 0.861 0.858 0.852 0.34 1.05
no lysozyme 0.856 0.852 0.854 0.47 0.23
Tris lysozyme/no heat 0.654 0.048 0.028 92.66 95.72
lysozyme+heat 0.810 0.154 0.117 80.99 85.56
no lysozyme 0.859 0.854 0.854 0.58 0.58
Dequest lysozyme/no heat 0.629 0.051 0.032 91.89 94.91
lysozyme+heat 0.857 0.848 0.842 1.05 1.75
no lysozyme 0.852 0.850 0.848 0.23 047
Citrate lysozyme/no heat 0.654 0.049 0.030 92.51 95.41
lysozyme+heat 0.877 0.851 0.785 2.96 10.49
no lysozyme 0.857 0.850 0.850 0.82 0.82

-16-



.Citrate +lysozyne/ no heat 0. 6020. 0500. 03391. 6994. 52

Bor at el ysozyne+heat 0. 8540. 8170. 7854. 338. 08 no

| ysozynme0. 8480. 8440. 8460. 470. 24 Borate +l ysozyne/ no J 06
heat 0. 5640. 0510. 03690. 9693. 62 Tri sl ysozyne+heat 0. 8360. 2160. 169?4.%5&8.02 no
| ysozyme0. 8470W9MIS38W30. 710. 47 Phosphate + | ysozyne/ no PCT/US02/39522

heat 0. 5980. 0500. 03191. 6494. 82 Bor at el ysozyne+heat 0. 8470. 8410. 8380. 711. 06 no
| ysozynme0. 8480. 8520. 847-0. 470. 12 Tris +Iysozyne/no

heat 0. 5750. 0480. 03091. 6594. 78 Dequest | ys %z}}/m%m 0. 8460. 6050. 34929. 9859. 61
no | ysozyne0. 8300. 8430. 843-1.57-1. 57 'ﬂﬂt}t?dv\o 03/ 053479

PCT/ US02/ 39522 Table 1 - Continued Ti rre ﬂﬁfg:ent ChangeperSQhuch el I eat nent
0Mn5Mn10M 5.Mn 10 M.n Lute 49 0.838
-1.56 -0.24 PBS —%Bﬂi’-?-ol %&E@E@gﬂ—z thri&é’-ﬁ %ﬁéﬁéenta &&%smi ons

of the present irgigatei-on alygossie/hiohédt 0.611DW.057 Da37e 2. TOEG7COBPASI ti ons

identified in Table 2 as Exanples 2

-17-

through 5 were prepared according to

the foll owi ng netPipdphdiee lysdzyme+heat  0.864 0.839 0.827 2.89 428
no lysozyme 0.852 0.849 0.856 0.35 -0 47

Citrate + lysozyme/no heat 0.602 0.050 0.033 91.69 94.52
Borate lysozyme+theat 0.854 0.817 0.785 4.33 8.08
no lysozyme 0.848 0.844 0.846 047 0.24

Borate + lysozyme/no heat 0.564 0.051 0.036 90.96 93.62
Tris lysozyme+heat 0.836 0.216 0.167 74.16 80.02
no lysozyme 0.847 0.841 0.843 0.71 047

Phosphate + lysozyme/no heat 0.598 0.050 0.031 91.64 94.82
Borate lysozyme+heat 0.847 0.841 0.838 0.71 1.06
no lysozyme 0.848 0.852 0.847 -047 0.12

Tris + lysozyme/no heat 0.575 0.048 0.030 91.65 94.78
Dequest lysozyme+heat 0.846 0.605 0.349 29.98 59.61
no lysozyme 0.830 0.843 0.843 -1.57 -1.57



. polynmeric conponents, such as trometham ne, tronetham ne HCl, sodium
chl oride, EDTA, Dequest, sodium borate and boric acid, were added

sequentially to a volume of heated water (about 50C) that ano
70-85% of the final

: ab ésduiﬂoggg@out
batch volune. This additi on was done under const ant

agi tation, andwedamsig®nponent was all owed to di ssol ve or di BOEUS395eS Or e
"addi ng the next conponent. Subsequently, Tetronic 1107 and PHVB were

under agitation,

ensuring adequate di spersion of the polymer. The

resulting solution was m xed until conplete dissolution was achieved.
batch was cool ed under agitation to roomigbleger @ontiruedrhe pH was adj u

final volune was achi eved by addi ng wate

to about 7.1-7.5 by increnentally addi nginmd NaCH or 1Pgh£(g& chHQe t he
. r (a m XI ng
| east 15 mi nut es.Solulion 6 t 03

t 20-30Q) an for
A Wi 2/ 3%bliin 18iMie 2

I ngredi ents (W WEKGBRs € A rﬁe3Exa”B!8%64t¥8@@WfaasﬁoB°r?-‘%.560-%60 .

Aci d0. 1210. 660. 0618- Sodi um Bor at e0. 01830. 1-- Tri et

| am ne-

added

The

st ed
n the
at

21-

Tri et hanol am ne- Opg§-Gdmgp Dequest 2016 30%). 10. 10. 10. 98 Tetronic 11071111

Examples 2 through 5.

Representative compositions of the present invention are set forth
below in Table 2. The compositions identified in Table 2 as Examples 2
through 5 were prepared according to the following method. The non-
polymeric components, such as tromethamine, tromethamine HCI, sodium
chloride, EDTA, Dequest, sodium borate and boric acid, were added
sequentially to a volume of heated water (about 50°C) that amounts to about
70-85% of the final batch volume. This addition was done under constant
agitation, and each component was allowed to dissolve or disperse before
adding the next component. Subsequently, Tetronic 1107 and PHMB were
added under agitation, ensuring adequate dispersion of the polymer. The
resulting solution was mixed until complete dissolution was achieved. The
batch was cooled under agitation to room temperature. The pH was
adjusted to about 7.1-7.5 by incrementally adding 1N NaOH or 1N HCI, and
then the final volume was achieved by adding water (at 20-30°C) and mixing

for at least 15 minutes.
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. EDTAO. 110. 110. 110. 11 Nad 0. 7580. 7160. 820. 655 PHVB1 ppm pprl ppml ppm 1 N
HCI or NaOHAdjust pH7.1 to 7.5 Purified waterqg.s. to 100 The corrp05| tzbugns
identified as Exanples 2 through 5 in Table 2 above, al ong wi ¢

mar keted nmul ti-purpose solutions identified in Table 3 bel ow, vvere tested
according to tWBO ¥Yé®8dure described in Exanple 1 the resulGRUSON3MNII ch are
set forth belowin Table 4. Table 3 Marketed Mil ti-Purpose Sol utionBuffer
System MP ABorate MP BBorate/Citrate MP (dbbtsphate MP DPhosphate -19 0 6
JUN 2006 WO 03/053479 PCT/ US02/ 39522 As shown by the data presented in

éggggﬁil gzlgg\r,v\(?v}f S oncr Ubo G 2?'5?@““%&%'&2?[&
Z a 4

Sodium Borate 0.0183 0.1 - -
Triethanolamine - 0.129 0.121 -
Triethanolamine - 0.15 - 0.1576
Dequest 2016 30% 0.1 0.1 0.1 0.98
Tetronic 1107 1 1 1 1
|EDTA 0.11 0.11 0.11 0.11
|NaCl 0.758 0.716 0.82 0.655
|PHMB 1 ppm 1 ppm 1 ppm 1 ppm
1 N HCI or NaOH AdjustpH7.1t07.5
iPurified water g.s. to 100

The compositions identified as Examples 2 through 5 in Table 2
above, along with the marketed multi-purpose solutions identified in Table 3
below, were tested according to the procedure described in Example 1 the

results of which are set forth below in Table 4.

Table 3
[Marketed Multi-Purpose Solution Buffer System
MP A Borate
MP B Borate/Citrate
MP C Phosphate
MP D Phosphate
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. Ti mrePer cent Change Sol utionTreatnent0 Mn 5 Mn 10 Mn5 Mn 10 M n Exanpl e
-2l ysozyne/ no heat 0. 7710. 0870. 05688. 6792. 78

| ysozyme+heat 1. 0190. 7700. 50124. 4650. 85 no | ysozynel. 0061. 0011. 862N @5 40
Exanpl e 3l ysozynme/ no heat 0. 8070. 0780. 0590. 2993. 80

l'ysozyne+heat OW98B05337250. 13981. 8685.59 10 1 9580 no .. 0. 98EFWSBBIN2 21
'ysozyne02 Exanpl e 4l ysozynme/ no heat 0. 7370. 1070. 05585. 4892. 53

| ysozynme+heat 0. 9910. 2890. 18170. 8081.74 10 0O 999996 no ..0.9920. 330.70
ysozyne -

As shown by the data presented in Table 4 below, the multi-purpose

solutions containing tromethamine were generally more effective at

stabilizing the protein against denaturation.
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.Exanpl e 5l ysozyne/ no heat0. 7770. 0810. 05189. 6293. 48 |
39. 38 eab3 66.63 no | ysozyne0. 9960. 9890. 9860. 741. 04 MP

ysozyne ...

Al ysozyme/ no heat 0. 7160. 0930. 05486. 9692. 41
| ysozyme+heat 1. 0221. 0030. 9841. 833. 72 no | ysozynel. 0081. 0041. 0000. 460. 83

-21- 0 6 JUN 20@6031063408/ 053479PCTI US02/ 39522 Table 4 -

100

+h 00861133 t

06 JUN 2006

Cont powesh2/39522

Ti mePer cent Change SolutionTreatnent0O Mn 5 Mn 10 Mn 5 Mn 10 Mn

Solution

Treatment

Example 2

Example 3

Example 4

Example 5

66.63

MP A

lysozyme/no heat
lysozyme-+heat

no lysozyme

lysozyme/no heat
lysozyme+heat

no lysozyme

lysozyme/no heat
lysozyme-+heat

no lysozyme

lysozyme/no heat

lysozyme-+heat

no lysozyme

lysozyme/no heat

lysozyme+heat

no lysozyme

Table 4
Time

0 Min 5 Min 10 Min

Percent Change

5 Min 10 Min

0.771 0.087 0.056
1.019 0.770 0.501
1.006 1.001 1.002

0.807 0.078 0.05
0.965 0.175 0.139
0.958 1.002 0.998

0.737 0.107 0.055

0.991 0.289 0.181

0.999 0.996 0.992

0.777 0.081 0.051

1.008 0.611 0.3363

0.996 0.989 0.986
0.716 0.093 0.054

1.022 1.003 0.984
1.008 1.004 1.000

-21-

88.67 92.78
24.46 50.85

0.50 0.40

90.29 93.80
81.86 85.59
-4.66 -4.21

85.48 92.53
70.80 81.74

0.33 0.70

89.62 93.48
39.38

0.74 1.04

86.96 92.41

1.83 3.72 .
0.46 0.83



.M DBl ysozyne/ no heat 0. 8220. 1190. 06485. 5392. 22
.l'ysozynme+heat 1. 0010. 9961. 0000. 430. 03 no | ysozyne0. 9930. 9890. 9850. 440. 81 MP

Cl ysozyne/ no heat 0. 7700. 0990. 05687. 0692. 68 06 JUN 2006
| ysozynme+heat 1. 1921. 1801. 1740. 981. 51 no | ysozyne0. 9800. 9760. 9740. 410. 65 M
D ysozyne/ no. We@eps¥3¥0. 0790. 04889. 6293. 74 PCT/US02/39522

| ysozyme+heat 0. 9960. 9800. 9691. 572. 71 | ysozynme 0. 9890. 9820. 9810. 640. 74 no
M Luteus + no |ysozynme 0.8840.8810. 879ablaGD- @onfitiited Control Al t hough
various preferred enbodi mnents have been .tih{eust rated, rglnré géger
nodi fi cations and variations of the pres i nventi on 'arcePbe8INGR o the
skilled practiti Golutiont i|iTFreatmenrt ore undibthstSokdth 10OMin Wi t I5iMint he Migope of
the clains, the present invention can be practiced other than as hérein
specifically desMR Bed. - 2A¢sdryfeid\hex®060.8221i0061910.084 met ho@5@3 924daci ng
denatured proteins on a contact |ens,

lysozyme-+heat 1.001 0.996 1.000 0.43 0.03
no lysozyme 0.993 0.989 0.985 0.44 0.81
MP C lysozyme/no heat 0.770 0.099 0.056 87.06 92.68
lysozyme+heat 1.192 1.180 1.174 0.98 1.51
no lysozyme 0.980 0.976 0.974 0.41 0.65
MP D lysozyme/no heat 0.767 0.079 0.048 89.62 93.74
lysozyme+heat 0.996 0.980 0.969 1.57 2.7
no lysozyme 0.989 0.982 0.981 0.64 0.74
M. Luteus + no lysozyme 0.884 0.881 0.879 0.30 045

PBS - Control

Although various preferred embodiments have been illustrated, many
other modifications and variations of the present invention are possible to the
skilled practitioner. It is therefore understood that, within the scope of the
claims, the present invention can be practiced other than as herein

specifically described.
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.conprising soaking the contact |ens in an agueous conposition that
conprises 0.05 to 0.5 weight percent tronetham ne and an antim crobi al
agent in an anount effective to disinfect the contract lens in dgu%@b?'ﬁgce
of trometham ne wherein the aqueous solution is effective to re

anount of denatured protein on the contact lens. 2. The nethod of claim1,
wherein th orrp05| tion further conprises at |east one nenber selected
fromthe g Bﬂ'ﬁ] consisting of a buffering agent, a chelating agent, an
osmol ality adjugting agent, and a surfactant. 3. The nethod of claim 1,
wherein the con%osﬁ irethodr Pﬁé’ﬁd@@ﬁﬁrd%@iweﬁ Oheteints g ageontachniens

buf fering agent selected fromthe group consisting borate buffers,
phosphat e 8eMpEsivgasaakingr dhe tcortbetr denst.inThe meuBods otompakitiva, thmerel n
the conposition further conprises a surfactant. 5. The nmethod of claim4,

wher ei n t heorapripes it 0B rtocOBPWeRR RirceéRaEbmedemIRITEARY &?'d?ﬁlhﬁgrofb"é?m t he
group consisting of pol oxaner and pol oxam ne surfactants. -23 6 JUN 2006

6. A et hodsit iy ol ofeBa id 8B MbciiRBoMia Rl s ;ﬁﬁﬁﬂc? gt act

| ens while worn on the eye, conpr|S|ng soa the con

t I th hout
rinsi ng fﬁ@@%ﬁ*&éﬁﬁ“ﬁ %%'ﬁ%ﬂﬁ%e L8 EOILARE, i eliealve e rediesbebe  on
t t h d t bi al

2gont 1 anmeRptdt denbtfRsthot R e AR 1 r omet hami ne,  wher i n- L he

2. The method of claim 1, wherein the composition further comprises
at least one member selected from the group consisting of a buffering agent,

a chelating agent, an osmolality adjusting agent, and a surfactant.

3. The method of claim 1, wherein the composition further comprises
a chelating agent, and a buffering agent selected from the group consisting

borate buffers, phosphate buffers and citrate buffers.

4. The method of claim 3, wherein the composition further comprises

a surfactant.

5. The method of claim 4, wherein the composition comprises at least
one member selected from the group consisting of poloxamer and

poloxamine surfactants.
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.agueous conposition is effective to prevent denaturation of proteins in the
eye. 7. The nethod of claim®6, wherein the conposition further conprises

at | east one nenber selected fromthe group consisting of a Quf fgNi2008
agent, a chelating agent, an osnolality adjusting agent, and a surfactant.
8. The method of claim®6, wherein the conposition further conprises a

chel ating agent , and a buffering agent selected fromthe group consisting
borate buffers,® B}%ﬁ%d ﬁf’?rg ntiRg) depesition ofufeaatured proteinsionhad of
claim8, wherein the conposition further conprises a surfactant. 10. The
met hod of EPRIARY Igns\wBilewern N thenpyei caroprisiogsoaking thie cordast leasdnmenber
sel ected fromthe group consisting of pol oxaner and pol oxam ne

sur f act ant 8n aqueos ccanpositas and insering tiie abntdctdensitn the epeagithd@ns,
conprising soaking the contact |lens in an agueous conposition that

conpri ses findlbg tiheOcoOmpaislioh frioRT aRSt cdritade 1AM WRereih &he! BomhBBsigHEOUS
conposition is effective to reduce the anount of denatured protern on the

cortact | Do, 008 1O e gRITERn GBS EP PP BB

antim crobial agent In an anou erng e

t romet ham 2. T i wher.ein the proteins are renoved
wi t hout man aqt%ﬁy%%?ﬁsgﬁ\%&%%%tﬁéﬁhg?lb]&eng? aﬂfﬁ{%‘?ﬂ\ﬁﬂﬁ% W'h?Fﬁam dBRt act
lens is r'5'<§u.1eedouvz\=fI E:c?mposition is effective to prevent denaturation of proteins in the

eye.

7. The method of claim 6, wherein the composition further comprises
at least one member selected from the group consisting of a buffering agent,

a chelating agent, an osmolality adjusting agent, and a surfactant.

8. The method of claim 6, wherein the composition further comprises
a chelating agent, and a buffering agent selected from the group consisting

borate buffers, phosphate buffers and citrate buffers.

9. The method of claim 8, wherein the composition further comprises

a surfactant.

10. The method of claim 9, wherein the composition comprises at
least one member selected from the group consisting of poloxamer and

poloxamine surfactants.
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.said solution and then inserted directly into the eye. 14. The nethod of
claim 11, wherein the antimcrobial agent is present in an anmount
effective to disinfect the contact lens, said amount being arn 8RN 2006
effective in the absence of tronetham ne.

11. A method of cleaning a contact lens, comprising soaking the
contact lens in an aqueous composition that comprises 0.05 to 0.5 weight
percent tromethamine, wherein the aqueous composition is effective to
reduce the amount of denatured protein on the contact lens, and rinsing the
contact lens to remove proteins and an antimicrobial agent in an amount

being effective in the absence of tromethamine.

12. The method of claim 11, wherein the proteins are removed

without manual rubbing.

13. The method of claim 11, wherein the contact lens is rinsed with

said solution and then inserted directly into the eye.
14. The method of claim 11, wherein the antimicrobial agent is

present in an amount effective to disinfect the contact lens, said amount

being an amount effective in the absence of tromethamine.

5.



