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Priority is hereby clainmed in the present nonprovisional application to
Provi si omab odppdsrcati on Serial Nunber 60/ 342,869 fil ed Deeemtson2/2522 2001,
in accordance with 37 CFR 1.78(a)(4). Field of the Invention: This
invention relates to conpositions and nethods for cleaning, and preferably
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 soakl ng contact |enses in the

conposi tion prior tCOMPOSITHONIFRRITTREASINGHEONIWCT LENSSposi ti ons
provide a prophylactic effect in preventing protein denaturation while the
contact lens is worn, thus preventing denatured proteins from accunul ati ng
on the contact |ens surface while worn. Background of the Invention: In
the normal course of wearing contact |enses, tear filmand debrjis conposed
of protei naceous Prmrlt)yls haspby: etairsed dn the RIegeabineRRyaMisionah applicatioate a

t endency to_depo t routine
care regi msr?%\% gknggﬁ@b%%&'%e C aneaﬁ’?ggﬁréeﬁ.ﬁgge heegégeggmfl | m
deposi ts an¢h dessrdance with8TSEFmendsi{d)d)ar e not properly renopved, both WO
03/ 053479 PCT/ US02/ 39522

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 worn, thus preventing denatured proteins from accumulating on the

contact lens surface while worn.

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



the wettability and optical clarity of the |enses are substantially reduced
causi ng disconfort for the wearer. Conventionally, the cleaning of contact

| enses i swamsosalrd shed with one or both of two general clPaFamse2/86522

cl eaners. Surfactant cleaners, generally known as "daily cleaners"” because
of their recommended daily wuse, are effective for the renoval of nost
carbohydrate and lipid derived matter. For this daily cleaning reginen,

the contact lens is renoved fromthe eye and treated with the surfactant

cl eaner. Hoiles evettahilifycand cplicak clarity Qfoﬁhea?f@ﬁﬁe@’@l gubstaptiallye reduingdal  of
prot ei naceous matter such as |ysozyme. Typically, proteolytic enzynes
derived fromapbingtdiseomfoat for #mxiweacerobi al sources are used to renove the
pr ot ei naceous deposits. These enzymatic cleaners are typically recommended

for weekly use afEbrﬁfefhtléﬁQMﬁrthéQﬂéIéMMg drsdracdehyed iis sebumpUsIE With
tablets or liquid enzyne formulations in suitable aqueous sol utions, where

the contact J.and i SomOsKafo ! n[’nBFalséléfgéds‘e"bf Ebgh&isnacsaactaRt tcﬁ{]armow ted

on a contact l'ens surface I’TB. I NC S protelns native to e eye, such

depot ted ogeRerlt Rabimk “wd spbefy flte?“%ms?aﬁp Wb oSt RRFRH AR

proteins typically denature once they ccu e, on the copt, | ens
surface; thé'SGese RiAGHYA far |t6%ea\0¢/ﬁ épos bebmf@&% angk E? ac‘isefrﬁ’r?% th

t he hydrophilic contact |ens surface. In other words, denatured proteins
are nore di mhatber tFardhisedailyecléaning seginenathe cemgct lens is removed from the

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 proteinaceous 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 WD 03/053479 PCT/ US02/ 39522 surface than native proteins. Additionally,
whereas proteins native to the eye typically do not irritate the eye,
denat ur edwprosigi4ms on a contact |ens surface tend to redece/usonswer. The
present invention recognizes that it would be advantageous to reduce the
amount of denatured protein on a contact |ens, thus rendering the protein
easier to Eennre and the contact | enses easier to clean. U S. Patent No.

6, 096,138 (Heiler et al.) discloses, co sitions includin der at el
charged pol gytae tharunaties Qﬁ%@'@h&dd%{'}‘% b%@@@asgotﬁ'ﬂ%@at%OﬁB@W@- eyg or
an out-of-eye inhibitor of proteinaceous deposits on hydrophilic contact

| enses, whelypitally gmhypt)irdtate thegyeodgnaturednpriotging onre: codieeh isinsi Brfase
protein on contact |lenses. U S. Patent No. 5,422,073 (Mow ey-MKee et al.)

di scl oses  esnppRsiedueascondfortdi si nfecting contact |ens containing
tromethamine in an anount of 0.6 to 2 weight percent, where trometham ne

has a synergi sti ghehdsRt GhRttioR! leR6EniBS tha ! WyeHd Mé tdavahkRleous_to
antim crobial agents such as pol yhexanet hyl ene bi guanide (PHVB). This

S| 21 ng SRS RE SRt dprifyieboRioIR BrLE AaRaBer RS, riiering

According to a first enbodi nent, trgt% I nvent.ion row.dets q net hod of
the protein easier to remove and the contact lenses easier to clean.

U.S. Patent No. 6,096,138 (Heiler et al.) discloses compositions
including a moderately charged polyquaternium 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:

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 nmethod conprises -3 WO
03/ 053479 PCT/ US02/ 39522 soaking the contact |ens in an aqueous
conposi t iwp 0Blsd47conpri ses trometham ne in an anmount ef f @CTiIUL8E2/89522 educe
t he amount of denatured protein on the contact |lens. In other words,
denatured proteins are "returned" to their native state, rendering the
proteins easier to renove from the contact |ens surface. According to
various preferred enbodinents, the proteins cap be renoved w thout nmanual
f ubbi ng of SABKINGHEE coptacklaninen agleqsaTRRoSuRR MAiCHATSe8 second
enbodi nent, this invention provides a nethod of preventing deposition of
denat ur ed piromathemine dn cithearaunteeficalive | to wasiuse ameusy of denatuisichod
conpri ses soaking the contact |lens in an agueous conposition, and

i nserting tpeoteimtactthbeseniact tibrs.eydnwotheoutvords)sdegatuned potginsi afecon from
t he contact |ens, wherein the conposition conprises tronmethamne in an

anmount —ef f eefayficl® td R ALLIEE BRke! rRhteAng th® pRdt8indSeddier f @R from
Accordingly, proteins are stabilized against denaturation in the eye, thus

reduci ng 't g, QUBHiL 9o AENALUL AR Ro VArBLE BrbRriEiCoBBlARnk oi%

surface. According to another e el I on provides a method
g](cqu eglugani n%rgte?n%nct:aancbe lreerrﬁ%\/eg %%?Hu? irnna%usa?zriu ibri]rgg E)P %eclglqts%tr elxgrrﬁsplei,%yan
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.



conposition that conprises tronethamne in an anount effective to reduce
t he anobunt of denatured protein denaturation on the contact |ens, and
rinsing tweososi4acrt | ens to renove proteins. -4 WO 03/ 0532¢3/URCY893802/ 39522
Det ai |l ed Description of the Invention: The present invention nmay be used
with all contact |enses such as conventional hard, soft, rigid and soft
gas perneable, and silicone (including both hydrogel and non-hydrogel)
| enses, but _is preferably e oyed with soft hydrogel |enses. Such | enses
are commnlP%@'%%bﬁﬁcrmtmﬁh@xwﬁm‘oﬂ rmnorrer>s/ sugh as 2-hyd roxyet hyl
(nmeth)acryl ate, N-vinylpyrrolidone, glycerol(nmeth)acrylate, and
(et h)acrylic aciThe presentinvesgonfmsy lhecused withdal gentaciriersgs auch as
silicone-containing nmononmer is copolynerized with at |east one hydrophilic
monomer . SuebnVettierl abedyrdofts irgid dnd 3oft gasmpertrreable, amt siticoriey (iclating from
10 to 80 percent and nore typically 20 to 70 percent by weight water. The
conposition | hsw ' r | i

%oﬁii nlﬁ*c c%ugﬁl and hBh%ydeg’fflyéh@e& @thg'fb?é’l‘é?aﬁy"empzl@ybﬂ with R ft

conposi tions , as an essen | conponent, 2-am no-2-

hydr oxynet hyl - ed¢ P‘%ﬁ? .
tris(hydr ox)yl‘kgh%@ I)q%ﬁng%;rre ﬁgl?\ééﬁ€%o%g€\é}%brrrﬁ%8h§ﬁg d tf%rlns hX%rr%?gtljhr?d S
known as a bn%gr%coerrrlerfsor sﬁgﬁ“ ae% lzgﬁ)?dr&%@%&l?r%%th%ggryllaﬁef Ormsirn(fllp?/lrrloﬁdgﬁ/ei' able.

glycerol(meth)acrylate, and (meth)acrylic acid. In the case of silicone
hydroge! 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 names
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, tromethamine 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 o 0.5 %.
Tromethamine is commercially available, for example, under the trademark

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



In the present solutions, tronmethamne is enployed in anount effective to
prevent or reduce denaturation of proteins, preferably at |east 0.05 weight
percent, worod/opxed erably 0.05 to 1% and nost preferably ®@CI/USo2/895%2 %
Tromethamine is commercially available, for exanple, under the trademark
Tris Am no(r) (Angus Chem cal Conpany, Northbrook, Illinois). -5 WO

03/ 053479 PCT/ US02/ 39522 According to various preferred enbodi nents, the
conpositions are suitable for disinfecting a contact |ens soaked therein.
Accordingly, in Agearding ot \Rripisepredpried r%ﬁ’é‘?‘ﬁﬁ}ﬁnﬁ%,thﬁt CORIPPPIHPRS (HE t hat

t he conpositions include at |east one antimcrobial agent, especially a
non- oxi dat i seitaldlat fari disotfectingage sonteet dansiesdaked theseiant iA¢aordibgly, iactivity
t hrough a chem cal or physicochem cal interaction with organi sns. So that

t he cont act gHditisasto Wwagat afdd virdmetHzeninetoisi preferradthaie then ompositiotisr ect | y
in the eye, i.e., without rinsing the contact lens wth a separate

conposi ti onindfife 24f | @St Obhé! aRGiPftrobiBPeAgerto égpemanlfgzpm hﬂbﬁjdi(&idltwe

acceptabl e anti mcrobial agent. Suitable antim crobial agents include

quaternary e%g%gc}rﬁgla? %héﬁ’tnwhwgio%?ivgg.itg%tihﬂ&]o'ﬁﬂag r?%g\?;}) f;h'g?@%}ﬁ a Wu%ﬂl_?g\()b ic

portions, _ s conmpriSing noré -t rbon " at ons

o es o ce bl e Ul AT VSRS 60Tt Bt R

La-tris(z h;{/rcé;?exg/ \?vtltnytlh)e composition may be instilled directly 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-iris(2-hydroxyethyl)
ammonio]-2-butenyl-w-[tris(2-hydroxyethyl)ammonio] dichloride (chemical
registry no. 75345-27-6) generally available as Polyquaternium™ 1 (ONYX
Scientific Limited, Sunderland, United Kingdom), biguanides and their salts
such as alexidine and polyhexamethylene biguanides such as PHMB

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

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



ammoni 0] - 2-butenyl -w[tri s(2-hydroxyet hyl)anmmoni o] di chl oride (chem cal

regi stry no. 75345-27-6) generally avail abl e as Pol yquat er ni umfM 1 ( ONYX
Sci ent i f iwoOlods34eel, Sunderl and, United Kingdom), biguani desTtarsd2/s4setr salts
such as al exi di ne and pol yhexanet hyl ene bi guani des such as PHVB avail abl e
under the tradename Cosnocil TM CQ (1 Cl Americas, Inc., WImngton

Del awar e), benzal koni um chl ori de (BAK), and sorbic acid. -6 WO 03/053479
PCT/ US02/ 39522 The antjm crohial agent is present in an . effective
for disinfocting TAec GREEIONALs 2986T | A DERRERIE Mo FEAUNG Gaaiyo el
disinfecting solutions. Preferably, a disinfecting amount is an armunt

whi ch wi || disinfesting laeconteciolsinal asum genveytienat éensaseakivgisad dsinfegiingr der s
within a certain period of time, depending on the particular m croorgani sm
i nvol ved. Maslutiopseffreddraply, a dissfedtingt amguainislant anoumb winchunill rédude wi | |
elimnate the mcrobial burden on a contact |ens when used in reginen for

the recompdggcresffibieddd Bya(&éafélﬁhamb@abf ragsmafe%wmm eEEér*t&iﬂg)érB%St -
July, 1985 Cont act Lens Solution Draft GU| del’i nes) is noted th

ﬁgl:iel;gawley @'([9% Héém%o?gdﬂg tﬁ er corllééé{grﬁl ons suc thg?ogpes "ot

(ot hari e cgngl bl seytec e oAl et ion, ot 1 g ol b Goont .
microbial burden on a contact lens when used in regimen for the
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.



enpl oyed in the present conpositions, it has been found in the present
invention that |ower anounts of tronetham ne may be enployed to achieve
the desi rwo opiost4ed n stabi | i zation than the amounts requi r @dTiUS02B%22 Pat ent
No. 5,422,073 for disinfection efficacy. Accordingly, for various
preferred enbodiments, the antimcrobial agent is present in an anount
effective to disinfect the contact |ens, where this anount is effective

even in a conpar e ogjtion..l acki ng any tronet ham pe. -7 WD 03/ 053479
PCT/ US02/ 39522 TﬂlePé s%"&ﬁ%@t 3%%#%5@99? oW§9 rfé?ﬁlt%‘nt"ér IQUS aqtﬂeu SLoppRRients
conponents i.ncl yding, but not limted to chelating and/or sequestering
aggﬁts, osndpﬁlf‘afrkg' Q& limifgddg ting andier spquesiening ageatst osmotalignt s.
Chel ating agents, also referred to as sequestering agents, are frequently
enpl oyed i n asiustingcagentsvsunfaciantisrand/obmettingagerts. These agents bind heavy
metal ions, which mght otherwi se react with the |lens and/or protein

deposits and col | @hélatingt hgeh&nSalsﬁh%;fétrbdgt@%lF&ﬂ%@%’té’fﬂﬁid dgaped) bre the
art, and exanples of preferred chelating agents include ethyl

enedi ani net ﬁé@myiéin??&léd FFebAlINRAEh Wih é"’rﬁlnﬁiﬁrotﬁélb trﬂ%' z&%%%aeb@ EDTA.

Such agents are nof mal enpl oye.dnl n anmounts from a ~about 2.0
v O PRt G, ECEERL MR IERE it L8l e Seatritl
protein deposits and collect on the lens. Chelating agents are 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



citric acid, tartaric acid and their salts, e.g. sodiumsalts. The subject
conposition may be designed for a variety of osnolalities, but it is

pr ef er r edwOhaws3he conposition is iso-osmal wth respect PCo/EsyE34skui ds.
Specifically, it is preferred that the conposition has an osnotic val ue of
| ess than about 350 nOsm kg, nore preferably fromabout 175 to about 330
nmOsni kg, and nost preferably from about 280 to about 320 nOsm Kg. At | east
one osnol ality adjusting agent may bhe enployed in the conposition to
obtain the @@éstswnfph&nd@snﬁpapﬁagph@gﬁpﬁ choPSsAPXERTR CBiHINalndy

adj usting agents include, but are not limted to sodiumand -8 WO 03/ 053479
PCT/ US02/ 39mnqsmraszhlmnda; leindrlpwenolesutas aveiphl polgelssiuch ass glyertin aad,

cal cium and rmagnesi um chloride, and | ow nol ecul ar wei ght polyols such as

gl ycerin angropylemy lgtyeol.gl Typidally Tiheiseahdents tdre aseagiadividually insadounts
i ndi vi dual | y in amounts ranging fromabout 0.01 to 5 weight percent and

preferably, a@ﬁ%mﬁtadbu% 0.0 PtRBANight p@kﬁm aﬁarp}efétrab@hﬁoﬁuab&ﬁto 1

conposition n ophthal m cally cofrpati ble pH, which “generally wll
range between 8, and nore preferably between 6.5 to 7.8,
and nost prg(? gsggﬁt%“ﬁeﬁé &98% 7.5. Conventional buffers nmay be enpl oyed
to obtain the de red H val ue. iAs menti one tl’O{T‘Et ham pgl isHkanrr]] as a
buffer for contadq gWest eampasjtian hasan peftbalmically compatible pH, whic

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 Na2HPO4, NaH2PO4 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 to 1.5 weight

percent.



However, the conpositions may include a supplenental buffering agent. In

ot her words, the subject conposition nmay include a "m xed buffer" of

t ronet hanwoe3assd7one or nore suppl emental buffer agents. 8airtusbt/aoskuffers

i nclude borate buffers based on boric acid and/or sodi um borate, phosphate
buffers based on Na2HPO4, NaH2PO4 and/or KH2PO4, a citrate buffer based on
potassiumcitrate and/or citric acid, sodium bicarbonate, and conbi nati ons
t hereof . Ceneral Ige buffers will be used |n anount s rangj ng rom ﬁbout

0.05 to 2.5 wei ghhesepiaghcompagitipnsmaayBigud q@wﬁtwqaasn&t%f%tajﬁtt
percent. -9 WD 03/053479 PCT/ US02/ 39522 The subject conpositions may

i ncl ude a wesrnpositiagevetting tHesitfaceoia tortacblepssioaked thenein. n‘élliﬂ”!lfethajrface
of a contact |ens soaked therein. Wthin the art, the term"hunectant" is

al so comongy, fheadrhchdafetaiitistdles eompicily aked to ebiritst theksassatefialset t i ng
agents are poI ymer wetting agents. Exanples include polyvinyl alcohol

(PVA) POl yvi nyl G iyl ! o ik Ao Ehcigbiest ! ene

gl ycol . Cellul ose erlvatlves a used to a so I ncrease

Spoci i ¢ corelths SRTY: efbaeT \f’%}&ﬁf’%wni' TR RHBAS. yPhe efifes .

cati ont o colpRNES bbPYBlenGGaP croUdass Hepra %a?eﬁ'ﬁ%?ﬁev be™"
used to also increase viscosity 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 quaternized 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-pblymeric diols

and glycols.
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6,274,133, cationic cellulosic polymers also help prevent accunul ati on of

| i pids and proteins on a hydrophilic |lens surface. Such pol yners include

conmmrer ci aWwby3asare abl e wat er sol ubl e pol yners avai |l abl e umrderusoizoserFA

(Cosnetic, Toiletry, and Fragrance Associ ation) designation

Pol yquat er ni um 10, including the cationic cellulosic polyners avail able

gder I ]the tLadename UCARE(r) Pol ynmer (Amerchol Corp., Edison, N J.).
nerally, these_cationjc cellul ose polynmers contain quaternized N, N

di met hyl ~ami no gfBespesifisayanities of Wettitg agonis yised "&Iﬁ'gﬁ’ ﬁ.re%%ﬂm/@rnw@f‘ass of

wetting agents is non-polyneric wetting agents. Exanples include glycerin,

propyl ene gwilcwéry depensting upoarthp dpplisatien.diHsiwevesnthegivgttingsagents with

03/ 053479 PCT/ US02/ 39522 The specific quantities of wetting agents used in

t he present tyipioedipt beninsiudedv & Yandepidit Ngompaboth ®.@ptbi abbutod. widigttver ,
the wetting agents will typically be included in an anmount from about O0.01

to about 5t &%ﬁ%}ﬂigﬂ@\% Slytfrorﬁ(r?%ﬁﬁf 8l t6 diRaksIght Perbehe about 2 wei ght

percent. | e understood that sonme conponeénts possess nore t han one

e one! o R ShaAE B oy pREE s s e e
:]; feeCt - Cel %ul#c%gﬁaldaettcrlit\)/uqtte.l VFeoSr e%a?npﬁg,i ;éa tr)rlleen’t o%leé,nﬁcr)}n%tﬁl\éerﬁniengroz\i/%%gttﬁé but
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-



also referred to as "viscosity increasing agents" to increase viscosity of
the conposition if desired. Aycerinis a suitable non-polyneric wetting
agent buwormaysaliso contribute to adjusting tonicity. ThePsThjSers9522
conposition may include at | east one ophthalmcally acceptable surfactant,
whi ch may be either cationic, anionic, nonionic or anphoteric. Preferred
surfactants are anphoteric or nonionic surfactants. The surfactant should

be soluble in the agueous solution and non-iyritating .to eye tjssues. The

surfact ant &alia/of diigieny repeaiapnits td@f[%rrﬁ"ﬁ%\ﬁé? ldﬁﬁn‘?fgthepﬁl%ffé‘iﬁﬁa edl®¥ matter
on the contact |ens. Many nonionic surfactants conprise one or nore chains

or pol yner i exampe@uionamemanegpalygiekylens polompiopenablockmoldnetser ei n R
has 2 to 6 carbon atons. Representative non-ionic surfactants conprise

bl ock pol yemysSagdildoi® widdrotte tiatibrariet Phirodis™6f (BASHRI Wybadette éperqt, units,
which -11 WD 03/ 053479 PCT/ US02/ 39522 ratio of different repeat units

det er m nes Aﬂo@teofMing;ra@gf fregibRethineEre SKHIBREiaRMO¥aBBES G ich

pol yoxyet hyl ehe, pol yoxy yl ene bl ock polyners and avail abl e under the

e oY S LRIBBh e g ARG ST A08) ne
(BASE Yy andgeaenasis Suonici (ARG Pupasaie terpaomnduding BoRSamng 7" T
(Tetronic 1107) having a molecular weight from about 7,500 to about 27,000
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 (C12-C1g), 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 Dequesi® (Montsanto Co., St. Louis,

Missouri).
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(Tetronic 1107) having a nol ecul ar wei ght from about 7,500 to about 27,000
wherein at | east 40 weight percent of said adduct is poly(oxyethyl ene).

Q her norwpDanios343ur f act ant s i ncl ude pol yet hyl ene gl ycol e®Caresopsosbatty
acids, e.g. coconut, polysorbate, polyoxyethylene or pol yoxypropyl ene
ethers of higher al kanes (Cl12-C18), polysorbate 20 avail abl e under the

t rademar k Tvveen(r) 20 (Si grra Al drich Corrpany St. Louis, Mssouri),

pol yoxyet hyl ene aur t her bI e under the tradena Brl j(r) 35
(Si gma’ Al drich WCS%Q% E?e’%‘ﬂ;?gl?e oF 5P 'Qtaeﬁ?'QPBS'EWBﬂCgBT NG ider the
tradenane ry(r) 52 (Sigma Aldrich and pol oxyeth | ene, (25)
propyl ene ’\%ﬁleypmseﬂeavmt@ramlw%lr@af@ﬁal@r Hbe tyRacplRRed ACPREE Sl 2612
(Sigma Aldrich Conpany). Another useful class of surfactants are the

hydr oxyal kyipders tHeo traides nameuMiraas| thRiodia 4dP6He Cranburys. Newit darseNo.
5,858,937 (Richards et al.), and avail able under the tradenane Dequest(r)

(Mont sant o KRetheP! -useMi SelasdM 88 Odhiphoter]l® YGRHAGHARS4AEO EXSpIFRR 38522
Amphoteric surfactants suitable for use in a conposition according to the

DSt o O OL AR PO R Reftiah iR RONARuSBR. ol under

the trade n ury, New Jersey). Another
useful class of Wgﬁge&h%r Slgrglg;aé:st E\i/\;]e Sa's Sar%ﬁ%h'cféﬁéj aml'onlc 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 illustrate aspects of

the invention and should not be construed as limiting the invention.
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cocoam dopropyl betaine, commercially avail able from various sources.
Various other ionic as well as anphoteric and anionic surfactants suitable
for in thwoiod®elare on can be readily ascertained, in view ®CTiUse2/39502 egoi ng
description, from MCutcheon's Detergents and Enulsifiers, North Anerican
Edi ti on, MCutcheon Division, MC Publishing Co., den Rock, NJ 07452 and
the CTFA International Cosnetic |Ingredi ent Handbook, Published by The
Cosnetic, TopLletry, .and Fragrance Association, Wshington, D.C
Preferably, Eﬁéﬂiﬁa’] ctants, when present, are enployed in a total anount
from about 0.01 to about 15 weig ercent, preferably 0.1 to 5.0 weight
percent, and nost pﬁeélﬁércéﬂloymbteﬁt tS@ utiosvlisterhin pablednbelowswarei | | ust rati on
of the present invention, several exanples are provided bel ow. These
exanpl es serpepandd. Each sotutien intluded saliree ang@0nsM @f buffbdng agent aon and
shoul d not be construed as limting the invention. -13 WO 03/053479

PCT/ US02/ 395g7s ciffecPiPT £blé -1 t?eléﬁ/r "R§e§<f:h ﬂé%t%blu&n@ﬁtwésoédﬂéd)ﬂ‘ﬁ}g/hl §tigehin

Tabl e 1 bel ow, were prepare Each sol ution included saliné and 20mM of

out o "0, P0G Ve PRSAL b e oAl gL o TR LRl O o

(PBS) cont rog

est sc?lutions were mixed slowly with a stir bar until the lysozyme was
incorporated into the solutions. Five ml of each Iysozyme-confaining 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/mi 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
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test solutions were mxed slowy with a stir bar until the |ysozyne was
incorporated into the solutions. Five m of each |ysozyne-containing test
sol uti on wa3nsae ned as the unheated control. The renmai nipeg/USonsed each
| ysozyme- containing test solution were placed in glass |ess vials, capped
with silicone stoppers and incubated in a shaking water bath at 80C, 40
revolutions per mnute (rpm for 1 hour - these heating conditions are

sufficient to denature the |ysoz sent a stabilization effect provided
by |t he. buf BASSGoLIOR S WHRS b P eI YR b Was 08 kb ont

tenperature before testin A 0. 00025% /'m suspension of M |uteus was
prepared fronrtekgdphi 1imieiibesample wasp cetltistosadispasalla amystieandi nual |y
m xed on a stir plate during the testing period to prevent the suspension

from settli rgaldsted 6achUvelis @petsphctometerstsi50nne Thisl mmbe@maﬂast est ed
(sanple): a heated |ysozynme-containing test solution ("lysozyne+heat"); an

unheat ed 'Bp%%m%d%ﬂéééﬁ\baﬂ]pi@ﬁoSS)bHal1@nnmuka§055mbﬂmém@uon@nd a test

solution wthout l'ysozynme ("no |ysozyne each sanpl e was

i %of w1 e el R T éﬁ%’ff’x‘@ﬁ’nﬁe@%ﬁf&sﬁﬁ%ﬁg;c%?

pl aced |nto a di Sé) e cuvette and eva

bl
spect r ophot &iaR & & tp?@gwmﬁﬁﬁ%%'ﬁ&/@ﬁ%ﬁ%&]ﬁse r&3bifhg tean'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.
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performed for each sanple at 0, 5 and 10 m nutes.
were evaluated in triplicate.

Each of the three opti cal

Each of the sol utions
density

measur enewo3/050m t he triplicate sanples were averaged. Pog/useysdsei ng nean

val ue for the
Per cent age Change
Table 1,

effective at stabilizing the protein pgslierist denat urati on.

As can

5 and 10 minute tinme points was used to determ ne the
at the 5 and 10 mnute tine points.
the conpositions containing tronmetham ne

be seen in

were generally nore

Thus,

t hese

conpositions are expected to reduce the anount of denatured . protein that

bind to a contact
a contact
t enaci ously

M n

0.872 0.681 0.390 21.9

Phosphat e | ysozynme/ no

| ens surface,

%Quﬁghat | VRlunpaRL! Y, wh

not i
rf ac
0.

eat 634 0.0

0.861 0.858 0.852 0. 3Aholtyggzyme

‘Phosphate

Tris

Dequest

Citrate

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

n “I%at native

dreficent Gha

NY€&npved from

3 i) SR A B 7o SSRGS

Tabl e | Ti mBdietecent Cygoryene/olhesi ord.512:0.668t0.03M n 5 MN144046hH 5 M n 10

52
0.853 0.853 0.854

0.634 0.052 0.029
0.861 0.858 0.852

0.856 0.852 0.854

0.654 0.048 0.028
0.810 0.154 0.117

0.859 0.854 0.854

0.629 0.051 0.032
0.857 0.848 0.842

0.852 0.850 0.848

0.654 0.049 0.030

0.877 0.851 0.785

0.857 0.850 0.850

-16-

0.00

91.80
0.34

0.47

92.66
80.99

0.58

91.89
1.05

0.23

92.51
2.96

0.82

Borate | ysozyne/ no heat 0.619 0.053 0.034 91.44 94.51 | ysozyne+heat

nStheifl Iysmsvzrm 6883390853 0.8H90054)08- 0. 12
. 029 91.80 95.43 | ysozynme+heat

-0.12

95.43
1.05

0.23

95.72
85.56

0.58

94.91

1.75

0.47

95.41

10.49

0.82



no | ysozyne 0.856 0.852 0.854 0.47 0.23 Tris |lysozynme/no heat 0.654 0.048
0.028 92.66 95.72 |ysozyne+heat 0.810 0.154 0.117 80.99 85.56 no |ysozyne
0. 859 0. 880 06/08E49 0. 58 0. 58 Dequest |ysozyne/ no heat 0.622T0IS0519502 032
91.89 94.91 |ysozyne+heat 0.857 0.848 0.842 1.05 1.75 no |ysozyne 0.852
0.850 0.848 0.23 0.47 Citrate lysozyne/no heat 0.654 0.049 0.030 92.51
95.41 | ysozynme+heat 0.877 0.851 0.785 2.96 10.49 no |ysozyne 0.857 0.850

0.850 0.82 0.82 -16 WD 03/053479 PCTraisieZf 3@patinuédbl e | - Continued Tine
Percent Change Solution Treatment O Mn 5 Mn 10 Mn 5 Mn 10 Mn GCitrate
+ |ysozyne/ no heat 0.611 0.057 0.037 BM&7 93.94 prReisemtChands, yme+heat

0654 0'630 i S5t ot | Y=o W Aig 4y 55 oy

gyzgz%rrgzheamnt@tém 0. I943zyInd/Bb HeaB3 BE08 MO5TY&E037ne 0. SARGD. BA40. 846

Phosphate lysozyme+heat 0.864 0.839 0.827 289 4.28
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-+heat 0.854 0.817 0.785 4.33 8.08
no lysozyme 0.848 0.844 0.846 0.47 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
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Borate + | ysozynme/ no heat 0.564 0.051 0.036 90.96 93.62 Tris |ysozyne+heat

0.836 0. 216

0.167 74.16 80.02 no |ysozyne 0.847 0.841 0.843 0.71 0.47

Phosphat ew® oB9s3azyne/ no heat 0.598 0.050 0.031 91. 64 94. 8PCTRISNA%22

| ysozynme+heat 0.847 0.841 0.838 0.71 1.06 no |ysozyne 0.848 0.852 0.847

-0.47 0.12 Tris + lysozyne/no heat 0.575 0.048 0.030 91.65 94.78 Dequest

| ysozyne+heat 0.846 0.605 0.349 29.98 59.61 no | ysozyne 0.830 0.843 0.843
-17 WD 03/ 053479 PCT/ USOR4ABRSR2 Coltiivadl - Conti nued Tine

nge Solution Treatment 0O Mn 5 Mn 10 Mn 5 Mn 10 Mn M

| ysozyme 0.836 0.849 0.838ime 56 -0.24 Pesent®hange Exanpl es

-1.57 -1.57
Per cent Cha
Lut eus + no
2 through 5
forth belo

polymeric c

SORRTE ST Sl dosLt | 837c°S 1085, | BHRR 1 TRLE 05

2 through Suweuteusrepas dgdoagmer di ng 0836he.840! 0. 88i8ng net heds The4 non-

onponents, such as trometham ne, tronetham ne HCl, sodium
PBS — Control

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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chl ori de, EDTA, Dequest, sodium borate

sequentially to a volunme of heated water

70- 85% ofwODhe/ofi4mml batch vol une. This

agi tation,

and boric acid, were added
(about 50C) that anmounts to about
addi ti on was done ®Q@ArSOZ89331 ant

and each conmponent was allowed to dissolve or disperse before

addi ng the next conponent. Subsequent I-ly bl;_'['%tronl c 1107 and PHVB were added
under agitation, ensuring adequate dispersion of the poI ymer. The
resul ti ng (oY VNl A aYa ML VY- V-3 ae BAVZ-Ya B NTal Ml B aYa eved. The
batch was cqioeedigRisev/wde) 4Examnrle % : adj ust ed
to about 7. Boric Ad 1 TCT enEnran 35 agr noy 6 y then the
final vol ung fer ? 1| for at
| east 15 ni j@odisim Bb&t\ao 03/ 05030783 PQT/ UBOR/ 3 ients
(VV/\AP@ Exam e '_ 5 I O J CllllJI < * L/ - 0 66
0.0618 - Soqlll el '690133 0.1 - | T . 121 -
Tri et hanol arTﬂétharEbl&ﬁuneO- - Deqy . 0f 8
Tetroni ¢ 11 (lelrmmdeded

Dequest 2016 30% 0.1 0.1 0.1 0.98

Tetronic 1107 1 1 1 1

EDTA 0.11 0.11 0.1 0.1

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

Purified 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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EDTA 0.11 0.11 0.11 0.11 NaC 0.758 0.716 0.82 0.655 PHVB 1 ppm 1 ppm1
ppm 1 ppm1 N HO or NaOH Adjust pH 7.1 to 7.5 Purified water g.s. to 100
The conpowptodos79 dentified as Exanples 2 through 5 in TalplCa/ugo2/adsex e,
along with the marketed nulti-purpose solutions identified in Table 3
bel ow, were tested according to the procedure described in Exanple 1 the
results of which are set forth belowin Table 4. Table 3 Marketed
Mul ti-Purpose Sol ytipn Byff.er stem A Bor at B, Borate/Citrate M C
Phosphat e Mo D HibSERAREY Peai@riaianian i T Bos A kglons g auinsin by t he
data presented jn Table 4 below, the nulti-purpose solutions containing
t r omet hani neSQAdliaNsyeaiaRing, tragethaminecvereceneralyamore effagtivenat prot ei n
agai nst denaturation. -20

stabilizing the protein against denaturation.
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WO 03/ 053479 PCT/ US02/ 39522 Table 4 Time Percent Change Sol ution
Treatmrent 0O Mn 5 Mn 10 Mn 5 Mn 10 Mn Exanple 2 |ysozyne/no heat 0.771
0. 087 0. O%6 0885879 92. 78 | ysozyme+heat 1.019 0.770 0.501 22C£A)S8D3B22 no

| ysozyme 1.006 1.001 1.002 0.50 0.40 Exanple 3 lysozyne/ no heat 0.807
0.078 0.05 90.29 93.80 |ysozyne+heat 0. 9%gpfa 475 0.139 81.86 85.59 no

| ysozyne 0.958 1.002 0.998 -4.66 -4.21 Exanple 4 |lysozyne/no heat 0.737

0.107 0.055 85.48 92.53 | ysozyme+heat Tim@91 0. 289 0. Petcaitt Gbasge74 no
| ysozyme 0.9 . 996 0499 0.70 ozyme/ he 777
0 682”0 001 SaIlion S &%ﬁgﬂigemeat—ﬁ'@gg—@ﬂeﬂﬁ_s%s Bnis 7o gl

| ysozyme 0. 98Ra@dpRS2 Olyd8%yHe/f® Hedl4 0M71A0l08708YH8/ no hegl 67. @26780 093
0. 054 86.96 92. 41 | ysozynme+heat 1.022 1.003 0.984 1.83 3.72 no |ysozyne

1.008 1.004 1.000 O.46yQoBfne+kdat  1.019 0.770 0.501 24.46 50.85
no lysozyme 1.006 1.001 1.002 0.50 0.40

Example 3 lysozyme/no heat 0.807 0.078 0.05 90.29 93.80
lysozyme+heat 0.965 0.175 0.139 81.86 85.59

no lysozyme 0.958 1.002 0.998 -4.66 -4.21

Example 4 lysozyme/no heat 0.737 0.107 0.055 85.48 92.53
lysozyme+heat 0.991 0.289 0.181 70.80 81.74

no lysozyme 0.999 0.996 0.992 0.33 0.70

Example 5 lysozyme/no heat 0.777 0.081 0.051 89.62 93.48
lysozyme-+heat 1.008 0.611 0.3363 39.38

66.63

no lysozyme 0.996 0.989 0.986 0.74 1.04

MP A lysozyme/no heat 0.716 0.093 0.054 86.96 92.41
lysozyme+heat 1.022 1.003 0.984 1.83 3.72

no lysozyme 1.008 1.004 1.000 0.46 0.83
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WO 03/ 053479 PCT/ US02/ 39522 Table 4 - Continued Tinme Percent Change
Solution Treatmrent 0O Mn 5 Mn 10 Mn 5 Mn 10 Mn M B lysozyne/ no heat
0. 822 0. WO 08/088849 85. 53 92. 22 | ysozyne+heat 1.001 0.996 1P0@WS02/3320.03 no
| ysozynme 0.993 0.989 0.985 0.44 0.81 WP C lysozyne/no heat 0.770 0.099
0.056 87.06 92.68 |ysozynme+heat 1.193pfe 48({;&“%{&5@ 98 1.51 no |lysozyne
0.980 0.976 0.974 0.41 0.65 WM D |ysozyne/no heat 0.767 0.079 0.048 89.62
93.74 Iysozyne+heat 0 996 0. 980 0. 969Time7 2.71 no Pescanin@héng&9 0. 982

0.981 0. 64 i 0 lysom 1 0.879.0. 3 45 PBS -
Cont r ol r| o ed e een , many

ot her m)dl f| cations and vari ations of the 8resent i nvention are possible to
the skill ecMg)r%ctl t i ol&Pzyme/nosheadter 818320 N8P H¥6dod t haBd.53 PRiZR t he
scope of the <clains, the present invention can be practiced other than as
herein specifically diysorymedheat22 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 2.71
no lysozyme 0.989 0.982 0.981 0.64 0.74
M. Luteus + no lysozyme 0.884 0.881 0.879 0.30 0.45
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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WO 03/ 053479 PCT/ US02/39522 We claim 1. A nethod of reducing denatured
proteins on a contact |lens, conprising soaking the contact lens in an
aqueous cwWOPASSITON that conprises tronmetham ne in an ampamtusei/$®seti ve to
reduce the amount of denatured protein on the contact lens. 2. The net hod
of claim1, wherein the conposition further conprises at |east one nenber
sel ected fromthe group consisting of an antimcrobial agent, a buffering
agent, a chelatjng. agent, an osnolality adjusting agent, and a surfactant.
3. The neth 8*"%rain11, wherein the conposition further conprises an
antimcrobial agent in an apoynt effective to,disjnfect the C@ﬁ%ﬂét | ens,

sai d anount bei nd-arPam6iNad &f treduripg Aanatyeed, f¥e SN fr GRE e 4.
The net hod of claim 3, wherein the conposition conprises 0.05 to 0.5

wei ght per cenmpsising csastingrithe sontpck lpBs hifd a5F aqugows4 compesttion dhat
conposition further conprises a chelating agent, and a buffering agent

sel ected fr eanigieesr bometizminst inngn dmoatteefiedtiver b reduceptize @ntaritedts and
citrate buffers. -23 WD 03/053479 PCT/ US02/ 39522 6. The nmethod of claimb5,

wher ei n t he qeRaRAsH oI Uh the EokRBPINEES

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

and a surfactant.

3. The method of claim 1, wherein the composition further comprises
an antimicrobial agent in an amount effective to disinfect the contact lens,

said amount being an amount effective in the absence of tromethamine.

4. The method of claim 3, wherein the composition comprises 0.05 to

0.5 weight percent of tromethamine

5. The method of claim 4, wherein the composition further comprises
a chelating agent, and a buffering agent selected from the group consisting

borate buffers, phosphate buffers and citrate buffers.
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a surfactant. 7. The nethod of claim6, wherein the conposition conprises
at |l east one nenber selected fromthe group consisting of pol oxaner and
pol oxam rwogansxaet ants. 8. A net hod of preventing depositipom/usbh2/shsent ur ed
proteins on a contact |lens while worn on the eye, conprising soaking the
contact lens in an aqueous conposition, and inserting the contact lens in
the eye without rinsing the conposition fromthe contact |ens, wherein the
conposition conprises tromethamne in an anount effective to prevent
denaturation of proteins in the eye. 9. The nethod of claim8, wherein the

conposition further_conprises t. | east one nenber selected fromthe group
consi sting of an @nfh@ineethpdaf C?%l@’b&t","h%r%#’fee?‘?rﬁao%@%ﬂ l,"%?;\ercma'i'?%

agent, an osnolality adjusting agent, and a surfactant. -24 WD 03/053479
PCT/ US02/ 39%28urfddiantThe net hod of claim 8, wherein the conposition further
conprises an antimcrobial agent in an anmobunt effective to disinfect the
contact |ens, said anount being an anount effective in the absence of
tromet hami ne. 11. The nethod of claim 10, wherein the conposition conprises
0.05 7. The method of claim 6, wherein the composition comprises at least

one member selected from the group consisting of poloxamer and

poloxamine surfactants.

8. A mefhod of preventing deposition of denatured proteins on a
contact lens while worn on the eye, comprising 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.

9. The method of claim 8, wherein the composition further comprises
at least one member selected from the group consisting of an antimicrobial
agent, a buffering agent, a chelating agent, an osmolality adjusting agent,

and a surfactant.
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to 0.5 weight percent of tronetham ne 12. The nethod of claim 11, wherein
the conposition further conprises a chelating agent, and a buffering agent
sel ect ed Wp®aios3a@ group consisting borate buffers, phosprarasbussser s and
citrate buffers. 13. The nethod of claim 12, wherein the conposition
further conprises a surfactant. 14. The nethod of claim 13, wherein the
conposition conprises at |east one nenber selected fromthe group

consi sting of pol oxamer and pol oxam ne surfactants. -25 WO 03/053479

PCT/ US02/ 39522 15. A method of cleaning a contact |ens, conprising soaking
the contact lens in an_aqueous co&posi tion that conprises tromethamne in

an anount effectiW%e tbheematod nef A, oivheesiat the dcgmpesitian ofurthes
contact - lens, and rinsing the contact lens to renove proteins. 16. The
met hod of cl edmplises e @atimicriobigbrageasit in am emeuntv effectiviet tm disinfactidhe
rubbing. 17. The nethod of claim 15, wherein the contact lens is rinsed

with said sebnthtiolersy)dsditieamboae by dhr aiduyt igffeativdanett abSenddafnet hod
of claim 15, wherein the conposition includes an antimcrobial agent, and

t he cont act ﬂr@ﬁétﬂaﬁnﬂe?i nfected whil e soaked in the

11. The method of claim 10, wherein the composition comprises 0.05

to 0.5 weight percent of tromethamine

12. The method of claim 11, wherein the composition further
comprises a chelating agent, and a buffering agent selected from the group

consisting borate buffers, phosphate buffers and citrate buffers.

13. The method of claim 12, wherein the composition further

comprises a surfactant.
14. The method of claim 13, wherein the composition comprises at

least one member selected from the group consisting of poloxamer and

poloxamine surfactants.
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aqueous conposition.

agent

S

15. 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 on the contact

lens, and rinsing the contact lens to remove proteins.

16. The method of claim 15, wherein the proteins are removed

without manual rubbing.

17. The method of claim 15, wherein the contact lens is rinsed with

said solution and then inserted directly into the eye.

18. The method of claim 15, wherein the composition includes an
antimicrobial agent, and the contact lens is disinfected while soaked in the

aqueous composition.

19. The method of claim 18, 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.
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n. 19. The nethod of claim 18, wherein the antim crobi al
: present in an amount effective to disinfect the contact |ens,
sai d anouwD o03losi4my an anount effective in the absence of tPCcanmsvhaemne.
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