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FI ELD OF THE I NVENTION This invention relates generally to disinfeEbﬂiEﬁBazg&ﬁ'
cl eaning systens for nedical devices. In a preferred enbodi nent, the
i nvention relates to conpositions, nethods and articles for simultaneously
cl eaning and di sinfecting contact |ensies. DESCRI PTI ON OF THE RELATED ART
D sinfecting solutions for use with contact | enses are well known in the
art and the use of such |enses involves a daily disinfecting treatnent.
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during cleaning and sterilization. Hydrogen peroxide systens, particularly
3% hydegeoraHEinNENADN | ons, energed as the disinfectant of choice for
all types of daily.and extended wear hydrogel |enses. The primary reason
for its popularity is its rapid kill of mcrobial contamnants and its
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M r aFl %Ié rlé?ggﬁgtﬁrﬂgénmh}bbi ng the lens with one's fingers and rinsing the
|l ens with saline. The cleaning step is considered a hassle by

Hydrogen peroxide systems, particularly 3% hydrogen peroxide solutions, emerged as the
disinfectant of choice for all types of daily and extended wear hydrogel lenses. The primary
reason for its popularity is its rapid kill of microbial contaminants and its non-residuat
character. After hydrogen peroxide disinfects lenses, it can be converted into innocuous
and natural by-products, such as O, and water, which are compatible with ocular
physiclogy. See Krezanoski et al., "Joumal of the American Optometric Association®, Vol.
59, Number 3, pages 193-197 (1988). In general, the hydrogen peroxide systems involve a
hydrogen peroxide-containing disinfecting solution into which the contact lenses to be
disinfected are placed and allowed to remain for a required period of time. The hydrogen
peroxide may (1) oxidize chloride in the bacteria to hypochlorite or (2) decompose into
nascent oxygen and hydroxyl radicals, thus providing a germicidal effect. Following the
requisite time period a purposeful inactivation of the hydrogen peroxide is conducted, for
example, with a platinum catalyst. Following inactivation, the contact lens may be
reinserted into the eye.

However, harmful microorganisms, proteins, lipids, and other irritating deposits are not
always sufficiently removed by peroxide disinfection alone and the lens should be cleaned



sonme consuners and a peroxide disinfection systemthat adequately

di sinfects and cleans wthout this step (a "no rub-no rinse" regi[}rénfEB 2005
woul d of fer a great inprovenent in convenience to the user. US Patent No.
5,523,012 to Wnterton, et al. teaches that the addition of a
surface-active agent to a peroxide dizginfection solution will enhance the
di sinfecting properties of the solution. However, the surfactants

discl osed are all present in anmounts above 0.1% and, because of excessive
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US Patent No. 5,746,972 to Park, et al. teaches compositibns and methods for disinfecting
and cleaning contact lenses include a liquid medium containing hydrogen peroxide and a
solid ethylene oxide/propylene oxide block copolymer surfactant having at least 70% by
weight polyethylene oxide. The hydrogen peroxide is degraded by a catalase released into
the solution and causes “a reduced amount of foam.” However, such compositions cause
excessive foaming when a platinum catalyst is used to decompose the hydrogen peroxide.
In an effort to provide greater convenience, new regimens have been developed. These
system provides the benefit of combined “daily” cleaning and disinfection in one non-
peroxide solution, wherein the same solution may be directly used in combination with
enzymatic cleaners, thus reducing the number of steps and components required for
effective lens cleaning and disinfection. However, no such “one-step” regimen exists for
hydrogen peroxide systems.

Therefore, it would be advantageous to provide peroxide contact lens disinfection solutions
that overcome one or more of these problems.



the structure: HO -- (hydrophobe)X - (hydrophife), - (hydrophobe)x - H
wherein x and y are integers reflecting the respective hydrophife @quEﬁ 2008
hydr ophobe bl ocks of said copol yner; and the hydrophil e conponent of ft

bl ock copol ynmer constitutes |less than 50 weight percent of the block

copol yner. wherein said hydrophile is pol yoxyethylene, wherein said

hydr ophobe i s pol yoxypropyl ene, and wherein the surfactant is present in an
anount less than 0.1 % has outstanding disinfection efficacy, even when
used without an additional rub and.ginse step. In a preferred enbodi nent,
the surfactant is a polyoxyethyl enel pol yoxypropyl ene bl ock copol yner

havi ng a Ross-M |l es foam height of less than 1 nmat 0.1%and 50 C
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suitable for use in a "no rub-no rinse” regimen of lens care.

The compositions of the invention may comprise additional components. According to 8
preferred embodiment of the invention the composition comprises:

(a) hydrogen peroxide;

(b) a buffer compatible with ocular tissue;

{c) a hydrogen peroxide stabilizer comprising a diphosphonic acid alkanol;

(d} a tonicity component, and

{e) a polyoxyethylene/polyoxypropylene block copolymer having the structure:

CH CH
HO—-(—(EH?CH-ZO—)T{—CH-ZCH-ZO—}Y—(—CH-ZCE:H?O—)X—H

wherein x and y are integers reflecting the respective poiyethylene oxide and polypropylene
oxide blocks of said copolymer, and wherein the polyoxyethylene component of the block
copolymer constitutes less than 50 weight percent of the block copolymer; and wherein the

block copolymer is present in an amount less than 0.1 % by weight of the solution.

The invention also involves a method for disinfecting contact lenses comprising contacting a

contact lens with a liquid medivm containing hydrogen peroxide and



hydr ogen peroxi de and a pol yoxyet hyt enef pol yoxypropyl ene bl ock copol yner
having the structure: CH3 CH3 HO -(--CH CHpCH2CH2J-)y CHPH O )H eFEBnﬂm5
and y are integers reflecting the respective pol yethyl ene oxi de an

pol ypropyl ene oxi de bl ocks of said copolyner; and the pol yoxyet hyl ene
conponent of the bl ock copolymer constitutes |ess than 50 wei ght percent

of the bl ock copol yner; and wherein the bl ock copolyner is present in an
anount less than 0,1 % by weight of the solution; and wherein said bl ock
copol ymer has a Ross-M | es foam hei ght (ASTM designation D-1173-53; 0.1%
at 50C) of less than 1 nm and (b) neutralizing said hydrogen peroxide by
catal ytic deconposition. These and ot her aspects and advant ages of the
present invention will becone arent in . the detailed description,
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{b) neutralizing said hydrogen peroxide by catalytic decomposition.

These and other aspects and advantages of the present invention will become apparent in

the detaited description, examples, and claims.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is directed to a composition, in the form of an aqueous solution
containing hydrogen peroxide and a block copolymer of hydrophobe and hydrophile blocks,
which are preferably ethylene oxide and propylene oxide; and a method of using the solution
for disinfecting and/or preserving contact lenses, especially soft contact lenses. The
disinfecting solutions of the present invention are effective against a wide spectrum of
microorganisms, including but not limited to Staphylococcus aureus, Pseudomonas

aeruginosa, Serratia marcescens, Candida albicans, and Fusarium solani.

A disinfecting solution is generally defined as a contact lens care product containing one or
more active ingredients {for example, anti-microbiat agents and/or preservatives) in sufficient
concentrations to destroy harmful microorganisms on the surface of a contact lens within the
recommended minimum soaking time. The recommended minimum soaking time
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polymers having a certain proportion of repeat units derived froqL CER 2005
hydr oxyet hyl net hacryl ate and/ or other hydrophilic nononers, typi AII@B
crosslinked with a crosslinking agent. In contrast, conventional "hard
contact |enses,” which cover only a p&rt of the cornea of the eye, usually
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the eye and comprises materials, and amounts thereof, that are non-cytotoxic according to

interational 1ISO standards and U.S. FDA regulations.

The term “compatible with the eye” means a solution that may be in intimate contact with

the eye for an extended period of time without significantly damaging the eye and without

significant user discomfort.

The term “disinfecting solution” means a solution containing one or more microbiocidal
compounds, that is effective for reducing or substantially eliminating the presence of an
array of microorganisms present on a contact lens, which can be tested by challenging a
solution or a contact lens after immersion in the solution with specified inoculums of such
microorganisms. The term “disinfecting solution” as used herein does not exclude the
possibility that the solution may also be useful for a preserving solution or that the
disinfecting solution may additionally be useful for daily cleaning, rinsing, and storage of
contact lenses.



such as a contact lens, is referred to herein as a "nulti-purpose

solution.” Such solutions may be part of a "nulti-purpose solutldh1sEEBéﬂm5

or "multi-purpose solution package." The procedure for using a

mul ti - purpose sol ution, systemor package is referred to as a "multi-

functional disinfection reginen.” Milti-purpose solutions do not exclude

the possibility that sonme wearers, for exanple, wearers particularly

sensitive to chem cal disinfectants or other chenm cal agents, may prefer

torinse or wet a contact |lens with.g@ another solution, for exanple, a

sterile saline solution prior to insertion of the lens. The term
nulti-purpose solution al so does not exclude the possibility of periodic
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example, a sterile saline solution prior to insertion of the lens. The term “multi-purpose
solution” also does not exclude the possibility of periodic cleaners not used on a daily basis
or supplemental cleaners for removing proteins, for example enzyme cleaners, which are

typically used on a weekly basis.

"Molecular weight” of a polymeric material, as used herein, refers lo the number-average
molecular weight uniess otherwise specifically noted or unless tesling conditions indicate

otherwise.

The solution of the invention contains hydrogen peroxide in a concentration that is suitable
for disinfecting purposes, preferably about 0.5% to about 6%, mare preferably about 2% to
about 6% by weight, most preferably between 3% and 4%, or about 3% by weight.

Suitable surfactants can be generally described as block copolymers of a hydrophile and
hydrophobe terminated in secondary hydroxyl groups. An example of such surfactants are
polyoxyethylene/ polyoxypropylene condensation polymers terminated in secondary hydroxy!
groups. They may be synthesized by first creating a hydrophile (polyoxyethylene) of desired
molecular weight by the controfled addition of ethylene oxide to ethylene glycol. In the

second step of the synthesis, propylene oxide is added to create hydrophobic blocks on the



Propyl ene Oxide wherein x and y are integers from1l to 350 refle ?Féﬁﬁ
respective pol yethyl ene oxi de and pol ypropyl ene oxi de bl ocks of ﬂd 05
copol ymer. Preferably, the pol yoxyethyl ene conponent of the bl ock copol ynmer
constitutes from1l0 to less than 50, in particular fromabout 10 to 40,

wei ght percent of the bl ock copolynmer. Most preferably, the

pol yoxyet hyl ene conponent of the bl ock copol yner constitutes about 40

wei ght percent of the bl ock copolynmer. Surfactants having a total nol ecul ar
wei ght of 1000 to about 20000 are preferred. Mdre preferred are those
surfactants having a nol ecul ar weight of 1200 to 3100. Mst preferred are
t hose surfactants having a nol ecul ar meight of about 2650: The anount of
surf act an opponent varl unmber of
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and hydnphiddis segments in these block copolyners | eads to inportant
differences in surfa nt propertles The surf ant is preferably a
liquid at 20C. The nD Eular ght of poI ropyl ene bl ock is
preferably fro 3;?S-CR 9 M, nol ecul ar wei ght of
t he polyoxypropylen block fron1ab 1000 and "about 2500. Mbst
preferably, the nolec r mel t he ol opyl ene bl ock is

approxi mately 1700. %,@élef‘ xar‘r@j'd'fge of PLL%%%%%U R surfactants that
are satisfactory include: PLURONIC(r) 31}|Rl, PLURONIC(r) 31 R2, P, 1 FEB
2005 8 PLURONI C(r) 25R1, PLURONIC(r) 17R1, PLURCNICXr) 17R2,

PLURONI G{Hejelri2Rand y #aintegerd feoni {togi50 defleding thesespestivelpoliethdenedxide and

PLURONI ikHBCNICXr) | etter-nunber conbinations are
used toq%ﬁé&%ﬁ?‘§&i qﬁggggjgagggfucts of “ the series. Thé al phabeti cal

desi gnati on explalns t he physical formof the product: 'L' for |liquids, 'F

for p?ﬁ tiﬂ@feaabﬁ thé ley&@éthfierfleoﬁﬁor(eﬁ{ of tied bl&ﬂ%polfﬁﬁtﬁ cérls[tfﬁltes(ﬁiolg![ 10 tot Wg g i gg'([)g
in a three-di ri a i y

i ndi cat é%sstt'llfaé’g%?pb’rp@aic'r‘}ﬁft 0'?1’%708@& it 205 %Sﬁ‘?r ? OQH EJ'F’né?‘(zl‘:rc’B&U Rhds?

(pol ypr qurbrenig b palgdxyetiivienelcagporgntyf the bidels nopmiyintes mﬂsetdtebybm@ 40 i ndi cat es

the appr sGig b Rer cent. The
otter TR SR KERH, By Bel, o R Bl S e B P R
series gbghout 2@@0 are preferred. More preferred are those suriactanls having a molecular

weight of 1200 to 3100. Most preferred are those surfactants having a molecular weight of
about 2650.

The amount of surfactant component varies over a wide range depending on a number of
factors, for example, the specific surfactant or surfactants being used, the other components
in the compasition and the fike. Preferably, the surfactant is present in an amount less than
0.1%. More preferably, the amount of surfactant is in the range of about 0.005% or about
0.01% to less than 0.1% (wiv).

The sequence and percent distribution of hydrophobic and hydrophilic segments in these
block copolymers leads to important differences in surfactant properties. The surfactantis
preferably a fiquid at 20°C. The molecular weight of the polyoxypropylene block is preferably
from about 1200 and about 3100. Preferably, molecular weight of the polyoxypropylene
hlock is from about 1000 and about 2500, Most preferably, the molecular weight of the
polyoxypropylene block is approximately 1700. Specific examples of PLURONIC® R
surfactants that are satlisfactory include: PLURONIC® 31R1, PLURONIC® 31R2,



that this product has a reverse structure conpared to the PLURONIC(r)
products, i.e., the hydrophile (ethylene oxide) is sandwi ched beUMﬂeﬁElﬁwﬂﬁ
propyl ene oxi de bl ocks. The nuneric designation preceding the 'R, when

mul tiplied by 100, indicates the approxi mate nol ecul ar wei ght of t he

propyl ene oxi de bl ock. The nunber following the 'R, when nultiplied by 10,

i ndi cates the approxi mate wei ght percent ethylene oxide in that product.
When sel ecting the structure of a block copolyner surfactant, it is
inmportant to select those that causg.very |low or no foam ng because
surfactants tend to cause excessive foam ng when oxygen is generated by
the deconposition of the hydrogen peroxi de upon contact with the catalytic

disk. O I h t‘% rticular theory
of acti ﬁuggﬁlﬁggﬁﬁ\yggg?gﬁﬁ@]ﬁﬁt (lt)lelcg)e’%g? msh?&gﬂr Egct ants of the
pr esent Fanikeaady good prsold ate oblteﬁ\etawﬁm@llléﬁﬂh“t?@dﬁfﬁﬁlgw@e@tanbn by formng an

i nsol ubl e nonol ayer at the air/water interface of the foam For this

reason, the defoam ng/antifoam ng activity of a block copolyner is a
funct i orThePLBBONIG@ettertnymiverkambinatigns af%eéépéﬁff%’é?e wigus predyiEeck enper at ure.

To sel eqﬁe &%@ffr%%ah\ésetgafo%gmlé@mdraﬁrgamea;shysmﬁ;rms;lamélwb(mhp@_sr@r a bl ock
COpOl yne whose cl oud FpOI nt 1's g\i"@ dtgﬁuse erature.

Bl ock cd&‘dﬂ’%/r?efoé PaiteT AT tohseld FRFF‘él(?é' ab%? E‘é Ft?rf‘f%ﬁ'ﬁ't %'“rﬁ)@fee Glactive
def ?aﬁern%mbé/}lj tnhhéﬂnur@@rm cﬁzﬁ?ha@i&n Gfutipligcty wopﬁﬂld}ﬂ?rt!&@é@ﬁmae rrd.?fcma{n ngI

erformance increases as, e content. decreas nol ecul ar
\FI)\BI ght ieanbodheshydige Oqee(ﬁﬂﬁ?%@)’ﬁaﬁf’ oﬂgéuﬁiﬁ%'@ft Lplend ‘é@ﬁ%g% 'or sustain
foam i s imEasy nt@:bp@mamath palyetrglehd exidRasgenivh tfesndlesite ippetentol ASTM

desi gnat { 3.(0. . th foam
hei ght s Tllhgéeéter E—%lfﬁ cslﬂrlnl'{e rgléc(% oPtF\ ggs%]atu;w}bﬁl% ﬁkﬂ%l%@%&%@ggﬁé \é,': e for use
in the pragenrodustkasd erersd structslret@mreﬁmféq PLUBONIGRProdyatnealie of t he
hydr ogen, peboidey SRl &ifdbf@ séﬂ@a‘vmﬁ@d Qé?\lvé/enQI&?proﬂlﬁ'nE%Qlﬁéﬂfocl%f Tﬁé‘ﬁurﬁé/rfée

described a ove or ure of two or nore surfactants, with the proviso
that no %'RTQHP%P@FG%WW%\& e myliglies by 490isPigR theArREPiEiate RElCWatm as

nmeasur edvekyht Wé\&@gﬁér@rhatde @@c!D—Tﬂ:e a;Jrabe‘i@oquh@mmmmntrngpned by e pr ;asen';) |
i nvention cont a abilizer. Preferably,
t he staﬂldl'qogeérmq %Opé‘};(ﬁf'%%gg'ﬁﬂ cgn g"y%q%fj’f(aen'gﬁ%g[ r%E’fi%stcl osed in US Patent No.
4,812,173. The nost preferred stabilizer is diethylene triamne penta-(m

ethylen her eof .
Thi s consna ey ng afFLRY ot IRy PaERnL X et ¥ S 1) 2060.

The st aBhdticeuse v low afnexfaamiy b‘fﬁaé%ee%’ffaﬂ?ﬂtft lsad BdPURe BiFeISredPPBRduUnt  bet ween
about 0.4 candn aRRErad®3 dBecirbditbn Bfthe hydrogen peroxide upon contact with

the catalytic disk.



the conposition, and nost preferably between about 0.006 and about 0.0120%
by wei ght of the solution. Stabilization of hydrogen peroxide i n dnFaBt 2605
| ens disinfection systens is described in nore detail in US Patent Nos.
4,812,173 and 4, 889,689, both incorporated herein by reference. 0 1 FEB
2005 -10 If desired, additional converfitonal stabilizers nmay be enployed in
conjunction with or in place of the diethylene triamne

pent a- (net hyl enephosphonic acid) if it is conpatible with the material to

pol yro e e e RGN BERpalbaRL oDl 2R, 15 HRAd e Bt 4°
shoul dcgpiwmémmactamé yf the presaht v htiorgirevide defoatmindlanioamingadctios bydver sel y
affected by stannate stahilizers. The conposition of the present invention

pr ef er ESMNGFhingPlBle:menglngar at aipiptes intorace o ithrsioaméop iipreasenalhfy in
the dedbioamhinpaftfioartitlg RAFRPYa bloBl Bodtiidrds 8%fcBoh bt BEHARE BRAA dofifter Of

about or about or “about to abo or about 9 or about
parti cthesgopotymersindube use tgmpdretuadl o salact anpHettivetdedoamenntidéaratioones5. 5 to

orof or YeBudite £pisrReBEOTRREeA hud SR8 RuferdaPREMLAeRTRFE, o
sul f at esmpdratur¢.at es, | actates, carbonates, bicarbonates and m xtures

thereof, nore preferably basic phosphates, borates, citrates, tartrates,
car bonat es, bicarbonates and mxtures thereof. Typically, it is present in

an a”DBiHck%PQ{yQ%i's Vit I%m?g/ﬂwy[%hgfogﬂjgﬁ:'oﬁte% O/ the st éﬂ’%otﬂ@ f&{nﬁ%rﬁr i from

about 0.05% to"about 0.30% er conponent preferably udes one or
nmor e plashpieries dfldakreopolyoer pratdustise defoaming partdrmancaincreased as ethyfgnesphat es,

those SPBEPRGR FEaRres dRLrbIEupl Bobtib@abde. ondl or alkaline cartn o o

netal s. Exanpl es of suitable phosphate buffers include one or nore of
sodi.um_ nonogbasi c 2PO4) ,

di ' ' t Na2HPO4) , hat H
ond potBa S THeonBha SR RS RO LHALD Anier SYRAR 10N BPSHESACTANGHE 158 coon
I nvent iRyaspiles e prototdI SIS dasl?@étfoﬁqj-h YE3-8870 M5, Af 562C) OThdsletBlockc 0Mponent
to provide the liquid nediumw th the desired tonicity. Such tonicit

conpon&fRAymaswii-fogreReightsilesstthan 4 spmit anshmasidreierablyabrut O areostileble l%nt 0
the solug irﬂﬂep?@%?ﬂi&v@ﬁtiorﬁ“i table tonicity adjusting conponents that nay be
enpl oyed are those conventionally used in contact |ens care products, such
as various inorganic salts. Sodium chloride and/or potassium chloride and

the li | LGty C en . u f tonicity
compondit & R HRGhEbpldcthtie g BRBRELD St e PRt PauBe i ®Ebie o i 1y
t o t he sedheiamtari .the fypehdeaoibhad abovg, or anixxeofiwve, orlsore Butfbctan@nyith tie about

0 0, .
0. 4%t %ro%?s%%atl r'105r{?| b’¥’e"3f 'sul‘ffactgnts has a foam height greater than 1 mm as measured by

ASTM designation D-1173-53.

The composition of the present invention preferably contains a hydrogen peroxide stabilizer.
Preferably, the stabilizer is a diphosphonic acid alkanol as disclosed in US Patent No.
4,812,173. The most preferred stabilizer is diethylene triamine penta-(methylene-
phosphonic acid) or a physiologically compatible salt thereof. This compound is
manufactured by Solutia under the name DEQUEST® 2060. The stabilizer is preferably
present in the solution in an amount between about 0.001 and about 0.03% by weight of
the composition, and most preferably between about 0.006 and about 0.0120% by weight
of the solution. Stabilization of hydrogen peroxide in contact lens disinfection systems is
described in more detail in US Patent Nos. 4,812,173 and 4,889,689, both incorporated
herein by reference.



conmbi nati on of sodium chloride and potassiumchloride is enployed, it is
preferred that the weight ratio of sodiumchloride to potassium chl{ioFEBe2(05
be in the range of about 3 to about 6 or about 8. The preferred tonicity
conponent is sodiumchloride present in the range of 0 1 FEB 2005 -11 0.50%
to 0.90% Typical tonicity builders fd@-use in the invention include
suitable water soluble salts conpatible with ocular tissue; preferably

al kali or alkali earth metal halide, sulfates, nitrates, carbonates,

Conce TrteBfety BABRBRSK Ryl BRBHEIERIY RUMEIATip RERARIOH IR B | €. . The

t oni ci 'S present I n an anount 's provi onicity
of t hepﬂesagtherdienhmeneQrﬁarﬁiaetp@nrhqammmmbg;hmﬁsacmribi(tj s airhpatibEOwitlo 350
nosnD . \Wen non-contact |ens cleaping is.the desired use, the tonicity
Do | eI SMeHAE Bosialisan SORIe G ENISHALBBIAS AHRARCOMPRERIOU NG 1
above. i in gl iulSdtaehdtee ahg sRbMd dssreidreed
corrposPW@Eﬁngﬁynﬁﬁgl%%ﬁ?ﬁ%? %éegéggglg of thegfﬁventi%n. Su_c_rg et hods
conpr i ealy berusgdiwithgnaterialsiwhich wewld nat bé adears¢ly affedag byistarnatestabifiperst i ons
effective to provide the desired treatnment to the contact |ens. The

contacting tenperature is preferred to be in the range of about OC to about
100C, Thedompositiqn of theglrésent mvehior prefeeatily calitaint alifffer.0 Tho buffeb@iraaids sti | |

f bl ip. th f about 15C.t bqut 37C. Contacti t
hout " et Arerdiahlidn 16 AeSod TaRes, Torsarale: 4ht PRRIOEEAL acomiAR fARe g

pref er ghbut 4961Cdbotit §lor Abo@APHY aHuIB DR HBSI® SF BVBHY 6. In Pl HRCSAIMEbN
preferably occurs for atinme in the range of about 5 m nutes or about

hour Prefersblythasa pidin hegange pbaboph 8.5lormbaut 8. Ehe butier ipselesteddearad with t he
sol uti . gt I ' : [ cessary,

t he soﬁ‘ﬁ{%ﬁd conp§+'ﬁig’r?89§#éﬁégarw@%éﬁleae%gétg%ﬁgp%%%% g%,g S?@¢r3£§Xaml e, by

shaki ngittates, saifetes, Natrates) taztates) gathoeates| bicarbonates aod migtated thamof trno@t | east
facilitate val .of deposit terial fromthe,l ens. The,solutions and

B e T e R e A M T

t o r emmpeuidsiférsoR TypieRMS iittis pRisent ialanfanftint BE0.00TH,a6 LU, Phsferdbly D©19Plaut | ons
of the present invention have no negative effect on the proteolytic

act i vi fye: S1osbREjerably feaip abaut 0.9 2y RBPUN0.-30%+ er such contacting step, the
contact lens optionally may be manually rubbed w th saline, or even rinsed
Wi t hout rubbing, to renove further deposit material fromthe lens. The

cl eani e hitieePropanent preferablydariudasmsieryy mare phesghate buffenst foaleikgmplece of t he

liquid | | t b t rer. The
ol | owesfEHERNAS CFlbiBabl fHochRateF disdbid ohdepfoteS B e el Byl Wit o
i nvent pbosphate buffers are those selected from phosphate salts of alkali and/or alkaline earth
metals. Examples of suitable phosphate buffers include one or more of sodium dibasic
phosphate (Na;HPO,), sodium monobasic phosphate {(NaH,POQy), and potassium

monobasic phosphate (KH,PQ,).

The solutions of the present invention preferably include an effective amount of a tonicity
component to provide the liquid medium with the desired tonicity. Such tonicity components
may be present in the solution and/or may be introduced into the solution. Among the
suitable tonicity adjusting components that may be employed are those conventionally used
in contact lens care products, such as various inorganic salts. Sodium chloride and/or
potassium chloride and the like are very useful tonicity components. The amount of tonicity
component included is effective to provide the desired degree of tonicity to the solution.
Such amount may, for example, be in the range of about 0.4% to about 1.5% (w/v). If a
combination of sodium chloride and potassium chloride is employed, it is preferred that the
weight ratio of sodium chloride to potassium chloride be in the range of about 3 to about 6

or about 8. The preferred tonicity component is sodium chloride present in the range of



0O 1 FEB 2005 -12 Exanple | (PRIOR ART) A quantity of the followng liquid
ition is prepared by bl ending together the individual i ngred[]eIn%EB( 2005

conpos
g). 35

Sodi um Phosphat e,

.0 Hydrogen peroxi de Sodi um Phosphat e, Monobasi ¢ (nonohydrat e) 0.

072

Di basi ¢ (Anhydrous) 0. 622 DEQUEST(r) 20600. 120 Sodi um

Chl ori de8. 655 USP Purified WaterQS tell-liter The resulting solution is an

aqueou
phosph
(anhyd
A quan

Phosph
(Anhyd

s solution containing 3.5% hydrogen peroxi de; 0.007% sodium
ate, nonobasi c (nonohydrate); 0.062% sodi um phosphat e, dibasic

635 i o BB o o A D 2

t oget hglublasaits bmpaiitad with @B 8sEuR, pieferably aR&li@r Hikdli egam meeditalide, Sodi um

ate, Monobasic (m)nohkl)drat e) 0. 772 Sodi um Phosphat e, Di basic
sulfrigs, nissepratosntes) bomtisn and gheliates. ayare prejerablysgdium or

- URONL Glatdit PR R0 THE orlity tudiGet i%‘ﬁ@e%%ﬁﬂ amburk SLinEAAL iRtk a0 SO

IS an
phosph
(anhyd

queous sol utTon containing rogen per oxi o sod
&inigity rob thebdesag e (regimzinyal 158tte Y00 GndsEekg odostrprefecabbh28@to 3hasi ¢

- 0..012% DEQUEST 2060: 0. 79% sodi | oride; and Q. 05%
b NPV 2N Bgpmacyehs Sigant o Pdesre HER. it Rl b Bk mapaika
Exanpl ge absémcR it etditgriramdunts thhB6Nb&h hhdvéd was increased to 1.0 g.

The re

sulting solution is an aqueous solution 0 1 FEB 2005

Methods for treating a contact lens using the herein described compositions are included
within the scope of the invention. Such methods comprise contacting a contact lens with
such a composition at conditions effective to provide the desired treatment to the contact

lens.

The contacting temperature is preferred to be in the range of about 0°C to about 100°C,
and more preferably in the range of about 10°C to about 60°C and still more preferably in
the range of about 15°C to about 37°C. Contacting at or about ambient temperature is very
convenient and useful. The contacting preferably occurs at or about atmospheric pressure.
The contacting preferably occurs for a time in the range of about 5 minutes or about 1 hour

to about 12 hours or more.

The contact lens can be contacted with the solution by immersing the lens in the solution.
Although not necessary, the solution containing the contact lens can be agitated, for
example, by shaking the container containing the seclution and contact lens, to at least
facilitate removal of deposit material from the lens.

The solutions and methods of the present invention may be used in conjunction with |
enzymes to remove debris or deposit material from the contact lens as the solutions of the
present invention have no negative effect on the proteolytic activity of enzymes, such as
UNIZYME®. After such contacting step, the contact iens optionally may be manuaily rubbed
with saline, or even rinsed without rubbing, to remove further deposit material from the lens.
The cleaning method can also include rinsing the lens substantially free of the liquid

aqueous medium prior to returning the lens to a wearer's eye.

The following non-limiting examples illustrate certain aspects of the present invention.

uti on
ium

r as



-13 contai ning 3.50% hydrogen peroxide; 0.077% sodi um phosphat e, %molpﬁiﬁ 5
(nonohydrate); 0.156% sodi um phosphate, dibasic (anhydrous); 0.01 % 0
DEQUEST(r) 2060; 0.79% sodi um chloride; and 0.10% PLURONI C(r) 17R4. EXAMPLE
4 The solution of Exanple 1 was eval uated using the | SO 14729 Stand Al one
Di sinfection Efficacy protocols. Thrd@-lots of product were each

chall enged with the 5 panel organisns. The results are put forth in Tables
1 - 5. Table 1 Fusarium sol ani TineLot No. 63131Lot No. 62423Lot No.
8l1116Mean Log Drop Poi ntl nocul um Checkl nocul um Checkl nocul um Checkfor All
lots (hr)3.1 x 1052.9 x 1053.0 x 105

Sur vi vor sLogSur vi vor sLogSur vi vor sLogSur vi vor Log Dr opDr opDr opsDr op

1.59. 7x101. 53. 5x102. 93. 4x101. Ekampls 8 (RROR ART)

3.04.6x101. 85. 4x102. 72. 7x102.  02. 6x2, 1 103 4.54. 1x101. 91. 1x103. 42. 6x102. 12. 3
X2.1 183UBNE ok eBIaNing 54 PIRAsisD o RrepRisaBengn) dageine the mamdual

103. Olm@;&ﬁg]—,t@gnggx 103.61.2 x3.4 102 Table 2 Gandida al bi cans Ti meLot No.
63131Lof No. 62423Lot No. 811l16Mean Log Drop Poi ntl nocul um Checkl nocul um

Checklgy&,ggg,g\gg%g or All lTots (hr)2.0 x 1052. 83%31053. 4 x 105
sLogSur vi vo i?)r

Survi vo rsLogSur vi vor sLogSur vi vor Log opDr opDr opSDrop 1.54.4 X
102. 75SaditdP osphate) Mad@basiz Imonalogirate) 0.072

Sodium Phosphate, Dibasic (Anhydrous) 0.622

DEQUEST® 2060 - 0.120

Sodium Chloride 8.655

USP Purified Water QS to 1 liter

The resulting solution is an aqueous solution containing 3.5% hydrogen peroxide; 0.007%
sodium phosphate, monobasic {monohydrate}; 0.062% sodium phosphate, dibasic
(anhydrous); 0.012% DEQUEST® 2060; and 0.866% sodium chloride.

EXAMPLE 2
A quantity of the following liquid composition is prepared by blending together the individual

ingredients (in g}.

Hydrogen peroxide 35.0
Sodium Phosphate, Monobasic {monohydrate) 0.772
Sodium Phosphate, Dibasic {(Anhydrous) 1.555
DEQUEST® 2060 0.120
Sodium Chioride 7.800
PLURONIC® 17R4 0.500

USP Purified Water QS to t liter

The resulting solution is an aqueous solution containing 3.50% hydrogen peroxide; 0.077%
sodium phosphate, monobasic (monohydrate); 0.156% sodium phosphate, dibasic
(anhydrous); 0.012% DEQUEST® 2060; 0.79% sodium chloride; and 0.05% PLURONIC®
17RA4.

EXAMPLE 3
A solution was prepared in the same manner as Example 2, except the amount of
PLURONIC® 17R4 was increased to 1.0 g. The resulting solution is an aqueous solution



3.09.3 x 103.33.0x104.01.8 x 103.31.0 x3.4 102 4.51.1 x 103.32.0 x

104. 11. 6x103.39.7 x3.4 101 6.02.3 x 103.9<10> 4.44.0 x 103.92.1 x4 1 EBB 2005
24.01.3 x 104.2<10>4.42.0 x 104.21.1 x4.4 10° 0 1 FEB 2005 -14 Table 3
Serratia marcescens Tinme Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log
Drop Poi nt | nocul um Check I nocul um ChdB8k | nocul um Check for Al lots

(hr)3.8 x 1053.9 x 1053.9 x 105 SurvivorsLog SurvivorsLog SurvivorsLog

Survi vor Log DropDr opDropsDrop 1.5<10>4. 6<10>4. 6<10>4. 6<10>4. 6 3. 0<10>

j g <18c§n ‘%qu 504/ gé@geﬂ pgr%cgef 2[,)0(2774'/5 so&' m;ﬁ1065;<} gte rAﬁogﬁ)los?cA' 6 6.0<10>

(monohydrate); 0.156% sodium phosphate, dibasic (anhydrous); 0.012% DEQUEST®
2060; 0.79% sodium chloride; and 0.10% PLURONIC® 17R4.

EXAMPLE 4
The solution of Example 1 was evaluated using the ISO 14729 Stand Alone Disinfection
Efficacy protocols. Three lots of product were each challenged with the 5 panel organisms.
The resuits are put forth in Tables 1 - 5.

Table 1
Fusarium solani
Time Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log Drop
Point inoculum Check Inoculum Check Inoculum Check for All lots
(hr) 3.1x10° 2.9x10° 3.0x 10°
Survivors | Log | Survivors | Log | Survivors | Log Survivor | Log
Drop Drop Drop S Drop
15 | 9.7x10° 1.5 35x10°| 29 [34x10°| 1.9 4.53)( 1.8
10
30 | 46x10° 1.8 54x10°| 27 |27x10°| 20 2.6 X 2.1
10°
45 | 4.1 x10° 1.9 11x10°| 34 |26x10°| 2.1 2.3x 2.1
10°
6.0 | 1.5x10° 2.3 1.2 x 10° 3.4 1.9x10°| 22 1.23x 2.4
10
240 | 28x10°| 3.0 1.0x10 45 | 7.0x10'| 36 1.2x 3.4
10?
Table 2
Candida albicans
Time Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log Drop
Point Inoculum Check Inoculum Check Inocuium Check for All lots
(hr) 2.0 x 10° 2.8 x 10° 3.4 x10°
Survivors | Log Survivors | Log | Surivors | Log Survivor | Log
_ Drop Drop Drop S Drop
15 | 44x10°| 27 [53x10"] 37 |a9x10°| 28 3.32:( 29
10
30 [93x10' 3.3 3.0x 10 4.0 1.8x10°| 3.3 1.02)( 3.4
10
45 | 1.1x10° 33 20x10' 41 1.6x10°| 33 9.7 x 34
10’ :
6.0 |[23x10' 3.9 <10 >4.4 | 40x10 3.9 2.11x 4.1
10
240 [ 1.3x10' | 4.2 <10 >44 |20x10'| 4.2 1.11x 4.4
10




St aphyl ococcus aureus TinmeLot No. 63131Lot No. 62423Lot No. 81116Mean Log
Drop Poi nt | nocul um Checkl nocul um Checkl nocul um Checkfor All lots [ 1 FEB 2005
(hr)2.6x1053. 5x1052. 5x105 Survi vor sLogSur vi vor sLogSur vi vor sLogSur vi vor Log

Dr opDr opDr opsDrop 1. 53. 3x102. 91. 1x103. 53. 5x102. 92. 6 x3.0 102

3. 03. 3x102. 91013. 63. 4x102. 92. 5x3. 1 10244.51.1 x 103.44.0x103.93.1

x102.91. 5x3. 3 102 6.05.3x103.72.3 x 104.25.3x103.74.3 x3.8 10' 0 1 FEB 2005
-15 Tabl e 5 Pseudonobnas aerugi nosa Tinme Lot No. 63131 Lot No. 62423 Lot No.
81116 Mean Log Drop Poi nt | nocul um Check Inocul um Check | nocul um Check for

Al'l lots (hr)2.6x1052.3x1053.1 x105 SurvivorsLog SurvivorsLog SurvivorsLog
Survi vor Log Table 3
Serratia marcescens
Time Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log Drop
Point | noculum Check Inoculum Check Inoculum Check for All fots
(hr) 3.8x10° 3.9x10° 3.9x10°
Survivors | Log | Survivors | Log | Survivors | Log Survivor | Log
Drop Drop Drop S Drop
15 <10 >4.6 <10 >4.6 <10 >4.6 <10 > 4.6
3.0 <10 > 4.6 <10 >4.6 <10 >4.6 <10 >4.6
4.5 <10 >4.6 <10 > 4.6 <10 >4.6 <10 >4.6
6.0 <10 > 4.6 <10 >46 <10 >46 <10 > 4.6
Table 4
Staphylococcus aureus
Time Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log Drop
Point { Inoculum Check inoculum Check Inoculum Check for All lots
(hr) 2.6x10° 3.5x10° 2.5x10°
Survivors | Log | Survivors | Log | Survivors | Log Survivor | Log
Drop Drop Drop S Drop
15 [33x10°| 29 |[1.1x10°| 35 [35x10°| 29 26x | 3.0
107
30 [8.3x10°| 29 |[80x10"| 36 [34x10?°| 29 25x | 3.1
10°
45 [1.1x10°| 3.4 j40x10"| 39 [31x10°| 29 15x | 3.3
107
8.0 |53x10"| 37 [23x10'| 42 [53x10'| 37 43x | 3.8
10




Dr opDr opDr opsDrop 1.5<10>4. 4<10>4. 4<10>4. 5<10>4. 4 3. 0<10> 4. 4<10> 4 4<

4.5<10> 4.4 4.5<10>4. 4<10> 4. 4<10>4.5<10> 4.4
6. 0<10>4. 4<10>4. 4<10>4. 5<10>4. 4 EXAMPLE 5 The sol ution of Exanple 2 was

eval uated using the 1SO 14729 Stand Al one
Three |l ots of product were each chall
results are put forth in Tables 6 --10. Table 6 Fusari um sol ani

D sinfection Efficacy protocols.
eniged with the 5 panel organisns. The

Ti meLot No.

95972Lot No. 95973Lot No. 95974Mean Log Drop Poi ntl nocul um Checkl nocul um

Checkl nocul um Checkfor All

lots (hr

1. 8x1051. 6x1052. 6x105

Sur vi vor sLogSur vi vor sLogSur vi vor sLo Shiﬁvﬁ i vor Log Dr opDr opDr opsDrop 1.56.0 x

103. 52

x4. 0
4. 7N
Candi
Drop

LU)\.LUD:JOO)\J.UOVJOXJOJ.U

1Pseutidnforvaskadragindisa> 4. 73. 7 x 103.92.2 x4.1 10

303 3x 103 7<t0443-3x103:

6.01.7 x 104.(

>3 l-'\ /I /1 ﬂ/l 7 ’)/I 0(1 ﬂ/l 7I\ID\ /I 7I\ID\ /I Ol\ID\A Q_N 1_ EI: 2005 1.6_Tak
EM& bi ceptNoRBRE3] ot | Nd-ot i #3423 N0 Loghe781116 NoMeasbod Lyer |
FBbiAE | Inoculum Check fnoculum Check Inoculum Check for All lots
(hr) 2.6x10° 2.3x10° 3.1 x 10°
Survivors | Log | Survivors | Log | Survivors| Log Survivor | Log
Crop Drop Drop s Drop
15 <10 >4.4 <10 >44 <10 >4.5 <10 >4.4
3.0 <10 >4.4 <10 >4.4 <10 >45 <10 >4.4
4.5 <10 >4.4 <10 > 4.4 < i0 >45 < 10 >4.4
6.0 <10 >4.4 <10 >4.4 <10 >4.5 <10 >4.4
EXAMPLE 5

92.4
NR>
le 7
Log

The solution of Example 2 was evaluated using the ISO 14729 Stand Alone

Disinfection Efficacy protocols. Three lots of product were each challenged with the 5 panel

organisms. The results are put forth in Tables 6 - 10.-

Table 6
Fusal.'ium solani
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point | Inoculum Check inoculum Check Inoculum Check for All lots
(hr) 1.8x 10° 1.6 x 10° 2.6 x 10° '
Survivors | Log | Survivors| Log | Survivors| Log Survivor | Log
Drop Drop Drop S Drop
15 [ 6.0x10° | 35 [20x10"| 39 [33x10'}| 3.9 38x | 3.8
| 10’
30 [33x10'| 37 <10 44 |33x10'} 39 24x | 4.0
10'
45 | 2.7x10 3.8 NR >47 | 3.7x10 3.9 22x 4.1
10
60 [1.7x10"| 4.0 NR >4.7 NR >5.4 <10 | 47
24.0 <10 4.7 NR >4.7 NR >49 NR >4.8

{'EEB 2005



I nocul um Check I nocul um Check | nocul um Check for Al lots

(hr) 3. 7x1053. 4x1055. 0x105 SurvivorsLog SurvivorsLog SurvivorsLog ébrlvFEBrZUUs
Log DropDropDropsDrop 1.5NR> 5. 0NR> 5. 0NR> 5. 2NR> 5.1 3. ONR> 5. ONR> 5. ONR>
5.2NR> 5.1 4.5NR> 5.0NR> 5.0NR> 5.2NR> 5.1 6. ONR> 5. ONR>5. ONR> 5. 2NR> 5.1
24. ONR> 5. 0NR> 5. 0NR> 5. 2NR> 5.1 TablL @68 Serratia marcescens Tinme Lot No.
95972 Lot No. 95973 Lot No. 95974 Mean Log Drop Point | nocul um Check

| nocul um Check I nocul um Check for Al lots (hr)l.1 x1067.3x1051. 9x106

Survi vor sLog SurvivorsLog Survi VorSLI%%IeS}”Vi vor Log

Candida albicans
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point ; Inoculum Check Inoculum Check Inoculum Check for All lots
(ho) 3.7x10° 3.4x10° 5.0 x 10°
Survivors | Log | Survivors | Log | Survivors | Log | Survivor | Log
Drop Drop Crop s Drop
1.5 NR > 5.0 NR >5.0 NR >5.2 NR > 5.1
3.0 NR > 5.0 NR >5.0 NR >5.2 NR >5.1
4.5 NR >5.0 NR >5.0 NR >5.2 NR >5.1
6.0 NR >5.0 NR >5.0 NR >5.2 NR >51
24.0 NR > 5.0 NR >5.0 NR >5.2 NR >5.1
Table 8
Serratia marcescens
Time Lot No. 95972 Lot No. 95973 Lot No, 95974 Mean Log Drop
Point | Inoculum Check Inoculum Check Inoculum Check for All lots
(hr) 1.1 x 10° 7.3x10° 1.9 x 10°
Survivors | Log | Survivors| Log | Survivors| Log Survivor | Log
Drop Drop Drop s Drop
1.5 NR >55 NR >5.8 NR >5.8 NR >5.8
3.0 NR >5.5 NR >5.8 NR >5.8 NR >58
4.5 NR >55 NR >5.8 NR >5.8 NR >5.8
6.0 NR >55 NR >5.8 NR >58 NR >58
Table 9
Staphylococcus aureus
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point | Inoculum Check Inoculum Check Inoculum Check for All lots
(h) 2.0 x 10° 2.0 x 10° 1.9 x 10°
Survivors | Log | Survivors| Log | Survivors| Log Survivor | Log
Drop Drop Drop S Drop
1.5 NR > 5.8 NR > 5.8 NR >5.8 NR >5.8
3.0 NR >5.8 NR >5.8 NR >5.8 NR >5.8
4.5 NR >58 NR > 5.8 NR >58 NR >5.8
6.0 NR >5.8 NR >5.8 NR >5.8 NR >5.8




Dr opDr opDr opsDrop 1. 5NR>5. 5NR>5. 8NR>5. 8NR>5. 8 3. ONR> 5. 5NR> 5. 8NR> 5. 8NR>
5.8 4.5NR> 5.5NR> 5.8NR> 5. 8NR> 5.8 6. 0NR> 5. 5NR> 5. 8NR> 5. 8NR> 59@41_@8&(32[%5
St aph | ococcus aureus Tinme Lot No. 95972 Lot No. 95973 Lot No. 95 n
Log Drop Point Inocul um Check Inocul um Check Inoculum Check for Al lots
(hr)2.0x1062. 0x1061. 9x105 Survi vor sLagySurvi vorsLog Survi vorsLog Survi vor
Log Dr opDropDropsDrop 1.5NR>5. 8NR>5. 8NR>5. 8NR>5. 8 3. ONR> 5. 8NR> 5. 8NR>
5.8NR> 5.8 4. 5NR>5. 8NR>5. 8NR> 5. 8NR> 5.8 6. ONR> 5. 8NR>5. 8NR> 5. 8NR>5.8 0 1
FEB 2005 -17 Table 10 Pseudononas aerugi nosa Tinme Lot No. 95972

Table 10
Pseudomonas aeruqinosa
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point | Inoculum Check Inocutum Check Inoculum Check for All lots
(h) 9.3x10° 52x10° 6.1x 10°

Survivors | Log | Survivors| Log | Survivors| Log | Survivor | Log
Drop Drop Drop S Drop
1.5 NR >55 NR >5.2 NR >5.3 NR >5.3
3.0 NR >5.5 NR >5.2 NR >5.3 NR > 5.3
4.5 NR >5.5 NR >52 NR >5.3 NR >5.3
6.0 NR >5.5 NR >52 NR >5.3 NR >5.3

As can be seen above, while the prior art Example 1 soiution did not achieve totai kill
against 3 of the five panel organisms, the inventive Example 2 solution achieved total kilt
against all five panel organisms. Thus, the results of Examples 4 and 5 demonstrate the
unexpected and surprising benefit that the inventive solution, by achieving a total kil in the

disinfection step, may be used in a “no rub-no rinse” regimen of lens cars.

EXAMPLE 6
A preservative efficacy test was initiated using the FDA guidelines for multi-dose products.
Three lots of the formulation of Example 2 were tested and found to meet the requirements
for preservative efficacy with a re-challenge.

EXAMPLE 7 (Comparative)
A study was conducted to compare the protein cleaning efficacies of one solution each from
Examples 1, 2, and 3; and two other peroxide systems; namely, EasySEPT One-Step
Peroxide system and OXYSEPT 1 STEP (Ultracare Neutralizer/Disinfectant). The solutions
of Examples 1, 2, and 3, and the EasySEPT One-Step peroxide system each involved a “no
rub/no rinse” 6-hour disinfections and neutralization system.

The study was conducted by an extemal, independent laboratory (Bio-Concept
Laboratories, Inc.) using a Ninhydrin Assay (Bio-Concept Laboratories SOP # TM-00051-
01) to compare the remaining protein on the lenses after the regimen to the amount of
protein loaded onto soiled lenses.



Lot No. 95973 Lot No. 95974 Mean Log Drop Point | nocul um Check | nocul um
Check I nocul um Check for Al lots (hr)9.3 x 1055.2 x 1056.1 x 105 () 1 FEB 700%
Survi vorsLog SurvivorsLog SurvivorsbLog Survivor Log DropDropDropsDrop
1.5NR> 5.5NR> 5. 2NR> 5. 3NR> 5.3 3. 0ONR> 5. 5NR> 5. 2NR> 5. 3NR> 5. 3 4. 5NR>
5.5NR> 5. 2NR> 5. 3NR> 5.3 6. ONR> 5. 5NR#85. 2NR> 5. 3NR> 5.3 As can be seen
above, while the prior art Exanple 1 solution did not achieve total kill

agai nst 3 of the five panel organi sns, the inventive Exanple 2 solution
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“no rub/no rinse” 6-hour 108 34
disinfection and neutralization

Example 1

“no rub/no rinse” 6-hour 112 3

disinfection and neutralization
B&L EasySEPT One-Step
“no rub/no rinse” 6-hour 128 21
disinfection and neutralization
OXYSEPT 1STEP

“no rub/no rinse” with tablet 6-

hour disinfection and 154 6

neutralization

Soiled Lenses (no regimen) 163 -
EXAMPLE 8

Studies were conducted to assess the contact angle of the Example 1 formulation versus
the Example 2 formulation on Group 1 and IV soft contact lenses (FDA categories). Group
IV is distinguished from Group | by having higher water content and being more ionic.
Typically, Group {V lenses have a water content greater than 50% by weight. The contact
angle of phosphate buffered saline was then measured. The second study evaluated the
contact angle of “fresh” lenses directly out of the package. The contact angle of both the
Example 1 formulation and the Example 2 formulation were measured. The results put
forth in Tables 12 and 13 indicate that the formulation of Example 2 has better wetting than
Example t in both studies.

Table 12
Lens type Example 2 Example 1
Group IV, vifilcon A 38 66

Group |, tefilcon 36 45




The study was conducted by an external, independent |aboratory (quo ?@h
Laboratories, Inc.) using a N nhydrin Assay (Bio-Concept Laborato (1; 5
TM 00051 - 01) to conpare the renmamining protein on the lenses after the
regimen to the anount of protein |oaded onto soiled |enses. 0 1 FEB 2005
-18 The results of this study are putidorth in Table 6. The protein renoval
ef fecti veness shown by the solutions of Exanples 2 and 3 showed
significantly better cleaning efficacies than EasySEPT One-Step and
OXYSEPT 1- STEP. Table 11 Protein Oonq@entrationArmunt of protein Test

Regi men gll ensrenoved /o Exanple 2 ¥ Ab/ no rinse" 6-hour11529

di si nfectior utTal T Zatton 3 No qub/no nourl D834

di sinfecti on"‘%ﬁg‘yﬁgut ralization Eéa%llgzl "no_nub/no H‘ﬁﬁg’J Z 11231

di si nff@@upav, wfildomaut r al i zati on B&L 48asySEPT Ofe- St ep "n83r ub/ no r| hse"

6- hour12821 disinfection npd neutralization OXYSEPTLSTER.-“no rublnoelri nse"
wit h [t@toURY, €886 hour dilsi nfectioand neutralization 88iled Lensés (no
regi nen) 163- EXAMPLE 8~ Studies were conducted 10 assess the contact angl e
of the Exanple 1 formulation versus the Exanple 2 fornulation on Goup |
and |1V soft contact |enses (FDA categories). Goup [V is distinguished
from Group | by having hi gher wat &XAMRLEA#t and bei ng nore ionic.

Shelf life studies were conducted on 3 lots of the formulation of Example 2. The

solution was bottled in bottles currently used in the commercial version of the Example 1
formulation (AOSept®). The samples were placed at 25 °C, 35 °C, and 45 °C. The results

indicate that the solutions are stable for at least 18 months.

Example 10
The following seven solutions were prepared to assess the foaming tendencies of

various surfactants:

Solution A = Example 1 (no surfactant)

Solution B = Example 2 (0.05% PLURONIC® 17R4)

Solution C = Example 3 {0.10% PLURONIC® 17R4)

Solution D = Example 1 with 0.01% PLURONIC® F-68LF (“low foaming”)
Solution E = Example 1 with 0.02% PLURONIC® F-68LF

Solution F = Example 1 with 0.035% PLURONIC® F-68LF

Solution G = Example 1 with 0.07% PLURONIC® F-68LF

Each of the solutions were placed in a separate commonly used disinfection cup (AQCup®
with AODisc® and covered with an AOCap®). The AODisc® is a platinum-coated plastic
disk that catalytically decomposes the hydrogen peroxide, generating oxygen gas bubbles.

Solutions A, B, and C showed no significant foaming at any time within the disinfection
cycle. On the other hand, Solutions E, F, and G all caused foaming and overfiow out of the
container within 60 seconds; and Solution D caused foaming and overflow within 90
seconds. These resuits indicate that PLURONIC® F-68LF is not suitable as a surfactant for
use in all hydrogen peroxide systems.

Tha intellectual property rights to this invention are defined by the following claims and

reasonable extensions and equivalents thereof.



Typically, Goup IV |l enses have a water content greater than 50% by wei ght.
The contact angle of phosphate buffered saline was then measured.[,‘l[hEEB 2005
second study evaluated the contact angle of "fresh" lenses directly out of
t he package. The contact angle of both the Exanple 1 fornulation and the
Exanpl e 2 formul ation were neasured. The results put forth in Tables 12
and 13 indicate that the formulation of Exanple 2 has better wetting than
Exanple 1 in both studies. Table 12 Lens typeExanpl e 2Exanple 1 G oup 1V,
vifilcon A3866 G oup I, tefilcon3645 0 1 FEB 2005 -19 Table 13 Lens
typeEXgmAImIsExanple 1 Goup |V, vifilcon A4383 Group 1, tefil con3260
EXAMPLE 9 Shelf life studies were conducted on 3 lots of the fornulation of
Exanple 2. The solution was bottled in bottles currently used in the
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2. A composition for disinfecting a contact lens as claimed in claim 1, wherein the copolymer

is a polyoxyethylene/polyoxypropylene block copolymer having the structure:

CH CH,
HO—-(—-éH?CHéO—}K—(—CH-QCH-ZO—)T(——CH-z(i:HO—)-x—H

wherein x and y are integers reflecting the respective hydrophile polyethylene oxide and
hydrophobe polypropylene oxide blocks of said copolymer; and the polyoxyethyiene

component of the block copolymer constitutes less than 50 weight percent of the block

copolymer.

3. A composition for disinfecting a contact lens as claimed in claim 1 or 2, wherein said
block copolymer has a Ross-Miles foam height (ASTM designation D-1173-53; 0.1%, at

50°C) of less than 1 mm.

4. A composition for disinfecting a contact lens as claimed in any one of claims 1 {0 3,

wherein said block copolymer has a Ross-Miles foam height (ASTM designation D-1173-53;
0.1%, at 50°C) of about O mm.

5. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 4,

wherein the hydrophile constitutes from about 10 to 50 weight percent of the block

copolymert.



Solutions A, B, and C showed no significant foam ng at any tinme wthi Eélhe
disinfection cycle. On the other hand, Solutions E, F, and G all ﬂ:dug 2008
foam ng and overflow out of the container within 60 seconds; and Sol ution
D caused foam ng and overflow within 90 seconds. These results indicate
that PLURONI C(r) F-68LF is not suitabhg _as a surfactant for wuse in all

hydr ogen peroxi de systens. The intellectual property rights to this
invention are defined by the followi ng clainms and reasonabl e extensions

and equivalents thereof. 0 1 FEB 2005 20 CLAIMS 1. A conposition for

di si nf @chicoqpestiontfercdisintssting sepniast legs an ceimed in a7y AeS H1BTEI NG hinount  of
hydr oge eroxide a 1S Qand non-f oam ng
copol y\"‘r@ e'not?‘eWﬁ?%gﬂ%%%ﬁggﬁl&g%%g%ﬁ%%éFt])tlsdoc srﬁlg# f;ul}té?lgel st rdgg%ﬁeéf HO - -
(hydrophobe),, - (hydrophile)y - (hydrophobe),, - Hwherein x and y are

integers reflecting the respectiv dr qphi L d 0 I s of
sai d cOp8ISPRRCSIigR OF[ﬂé‘n[ﬁ}‘ﬁg%6&0P%CE'§H§§EQHS%€G{%@‘%{%@%@@8& @%r
const i {HERH theTsolbAAAr wBIGhEl tHE hydrepissy blotk ishimnbh BaktacHIRDl yer , wher ei n
sai d hydrophile is pol yoxyet hyl ene, wherein said hydrophobe is

pol yoxypropyl ene, and wherein the surfactant is present in an anount |ess
than O .1(}(0\,&10%pd%itfé?irmp§i‘sﬁﬁé?;'ﬂné Qrcoftazt Rhe@kichgmad epateeie dfedisimast w &i ned in
claiml1, erein the copolyner is a polyoxyethyl ene/ pol yoxypropyl ene bl ock
copol ywbereimihermolepdasweigbt of tee hyfropbpke ISHgn 1@% OcH2CcH 0 v CH2CH, OXH
wherein x and y are integers reflecting the respective hydrophile

pol yet hyl ene oxi de and hydrophobe pol ypropyl ene oxi de bl ocks of said

copol yael camgbsitive fpoigintgaing @ eantact lesfpsieimedin 8meoh 8lfaidspblq/frer

const | ke, [ESTqlklat, 2Bigebk MEIHRBbe RladohSabbRgki7geopol yrer . 3. A
conpositron tor QST Rf et ng a contact lens as claimed in claim1 or 2,
wherein said block copolyner has a Ross-M | es foam hei ght (ASTM

desi gn?bL g%q%%oésﬂ%_nﬁgf Qinfed inﬁ;a cogm%gl} lg?ng aé%?a?m%@ﬁ{‘aﬁy SR8 ofclaifhsCPEPESI Lion

for di a contact le a imed 1n any onie of claims 1 to 3,
wher ei yheaditl shildaokacapoisyresert astha rRugesei 0 €85%dam hiétght ( ASTM desi gnati on
D1 173-53; 0.1 % at 50C) of about O nm 5. A conposition for
di sinfecting a contact lens as claimed in any one of clainms 1 to 4,

11. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 10,

wherein hydrogen peroxide is present in a concentration of 0.5% to 6% by weight.

12. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 10,

wherein hydrogen peroxide is present in a concentration of 2% to 6% by weight.

13. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 12,
further comprising a hydrogen peroxide stabilizer; wherein said stabilizer comprises a

diphosphonic acid alkanol.

14. A composition for disinfecting a contact lens as claimed in claim 13, wherein said
stabilizer comprises diethylene triamine penta-(methylenephosphonic acid) or a occularly
compatible salt thereof; wherein said stabilizer is in the range of from 0.006 tot 0.02% by

weight of the composition.

15. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 14,

further comprising a buffer to maintain said composition at a pH of from 4 to 9.




wherein the hydrophile constitutes fromabout 10 to 50 wei ght per q_Fr]t FOB zgg5
the block copolyner. 0 1 FEB 2005 -21 6. A conposition for disintecting a
contact lens as clainmed in any one of clains 1 to 4, wherein the

hydr ophi |l e constitutes about 40 wei ght percent of the block copolyner. 7. A
conposition for disinfecting a contact,,lens as clainmed in any one of clains
1 to 6, wherein the nolecular weight of the hydrophobe block is from 1200
to 3100. 8. A conposition for disinfecting a contact lens as clained in any
one of claims 1 to 6, wherein the nolecular weight of the hydrophobe is
from 1060 A sordsdiondor disinbantios atdootact Ens db slaThee i eijmal T avitesi spEiyfigs
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conpri jﬁ? fhge zhosgt&g%@@%g al kanol . 14. A conposition for disinfecting

a cont arned 1 Claim 13, wherein said stabilizer conprises
di et hyl ene triam ne penta- (et hyl enephosphonic acid) or a occularly
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I'Si nfectl contact | ens as
cl ai medyatar ﬁl@l%&ﬁs compatibiawiiabcutbuidsee. i s sel ected fr om t he group
consi sting of basic acetates, phosphates, borates, nitrates, sulfates,
tartrates, |lactates, carbonates, bicarbonates, and m xtures thereof;

wher ei WESaA@lombb'&f:@ﬁ fdr Highitestdigta tdhté&&eﬂsmmmrmhg(hrﬂﬁﬂﬁobms@l%oﬂ@f A
conposi tion for disinfecting a contact lens as clained in Caim15 or 16,
wher ei n(asBydfogen peroxide;

(b) a buffer compatible with ocular tissue;

(c) a hydrogen peroxide stabilizer comprising a diphosphonic acid alkanol;

(d) a tonicity component; and

(e) a polyoxyethylene/polyoxypropylene block copolymer having the structure:

CH CH,
Ho+(|:H-BCH-204—X—ECH-ZCH-20-}T(—CH-2&H-O—)X—H

wherein x and y are integers reflecting the respective polyethylene oxide and polypropylene
oxide blocks of said copolymer; wherein the polyoxyethylene component of the biock
copolymer constitutes less than 50 weight percent of the block copolymer; and wherein the

block copolymer is present in an amount less than 0.1 % by weight of the solution.

20. A composition for disinfecting a contact lens as claimed in claim 19, wherein said block
copolymer has a Ross-Miles foam height (ASTM designation D-1173-53; 0.1%, at 50°C) of

about 0 mm.

21. A composition for disinfecting a contact lens as claimed in claim 18 or 20, wherein said

stabilizer comprises diethylene triamine penta-(methylenephosphonic acid) or a occularly



buffer is a phosphate buffer selected fromthe group consisting of

nonobasi ¢ phosphates, di basic phosphates, and m xtures thereof; 81;3! 7005
wherein said phosphate buffer is present in the range of fromO. A)E%B
0.30% 18. A conposition for disinfecting a contact |lens as clainmed in any
one of clains 1 to 17, further conprigsing a tonicity conponent to provide
the solution with a tonicity of from to 400 nosnol/kg; wherein said
tonicity conponent is selected fromthe group consisting of water soluble
salts conpatible with ocular tissue. 19. A conposition for disinfecting a
cont actohpashle eaPissedicanalis acaseotis thekompositiaf in an(atiouny detiran HEPbaNde; (b)
a buffer_ conpatible with ocular tissue; (c) a hydrogen peroxide stabilizer
conpr i S5 BY depB ORISR0 d al kanol :  (d) a tonicity conponent: and (e)

a pol yoxyet hyl ene/ pol yoxypr opyl ene bl ock copol yner having the structure:

CH3 CH3 HO --HCH-, Hp CH2CH J- CHZCH-gH wh r.eia.x and% ne inltgege{}s
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than 0.1, % ol I tddeBinftos rehc dtfieed i Ng a
cont act(g(r'éﬂrl(?‘)‘saé’/s'\%é:ﬁ{";ls%T lfrr% ﬂ{] n%gf?glhﬁ}%é@{bhﬁ%@?%éﬁﬁggﬁg%L%éggﬂm tC%polgflalner has a
Ross- Md.@s% fioadohei ght ( ASTM designation D-1173-53; 0.1 % at 50C) of

about 0 mm 21. A conposition for disinfecting a contact lens as clained in
claim19 or 20, wherein said stabilizer conprises diethylene triamne

pent a- (amet Aybepestiasfndisirdeairigd) conad lewcad daimedin anyese 2008IMDBS othat i bl e

salt thereof apd is.present in the cq Lt I.F ] : 01
and 0.“W/@'ﬁfa{ﬂeﬁoﬂﬁit‘%‘?mf’%ergdﬁ ﬁ?q%%mn.ct@’%.%eﬂhgg%‘ﬁc}%e%ﬁaon #@Eongﬁ@ij\ﬁsdg‘éﬁﬁg a
cont acteiliRRs 28 tcist medmioikginy one of clains 19 to 21, wherein said buffer
is selected fromthe group consisting of sodium di basi c phosphate
(Na2HPO4), sodi um nonobasi ¢ phosphate (NaH2PO4), potassi um nonobasi c
phosphatge aCKHRBEMdn frRikinTeating £6orithetriens as eaicthesiin dnplos phataendHi® fe23.i s
present in the rang; of from 0.05%¢to 0.30% 2 A cO e%gltﬁﬁ"gafb%zz
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polyoxyethylene/polyoxypropylene block copolymer; wherein the polyoxyethylene component
of the block copolymer constitutes about 40 weight percent of the block copolymer; and
wherein the molecular weight of the polyoxypropylene block of the copolymer is

approximately 1700.

25 A method of disinfecting a contact lens comprising the steps of:
{(a) contacting a contact lens with an aqueous solution of an effective disinfecting amount of
hydrogen peroxide and a polyoxyethylene/ polyoxypropylene block copolymer having the

structure:

CH CH,
HO—Q—(‘:H?CH-ZO—}X—Q—CH-ZCHQO—)Y—(—CH;':H-O—)TH

wherein x and y are integers reflecting the respective polyethylene oxide and polypropylene

oxide blocks of said copolymer; and the polyoxyethylene component of the block copolymer
constitutes less than 50 weight percent of the block copolymer; wherein the block copolymer
is present in an amount less than 0.1 % by weight of the solution; and

wherein said block copolymer has a Ross-Miles foam height (ASTM designation D-1173-53,
0.1%, at 50°C) of less than 1 mm; and

(b) neutralizing said hydrogen peroxide by catalytic decomposition.




wherein said tonicity conponent is sodiumchloride and provides said
solution with a tonicity of from250 to 350 nosnol/kg. 24. A corrafsiirggr?ﬁﬂs
for disinfecting a contact lens as clained in any one of clains 19 t'o
conprising from2 to 6% hydrogen peroxide; and between 0.01% and | ess than
0.10% polyoxyethylene/polyoxypropylQqﬁﬂblock copol ynmer; wherein the

pol yoxyet hyl ene conponent of the block copol yner constitutes about 40

wei ght percent of the bl ock copolymer; and wherein the nol ecul ar wei ght of
t he pol yoxypropyl ene bl ock of the copolynmer is approximtely 1700. 25. A
net hod 2ef Anethotet disideatingantartact|enssascaaipieddn AiRIMTAS, shnepain sfid step of

contacting a contact lens w.th a i f, an effective
di si nf @@P%ﬂ&‘%ﬁ%’l’ﬂ”%? Coﬂg?\éﬁ%ﬁﬂgﬁgﬂggr?ﬁgh %ﬁﬁd& éf %g?lg‘(’)ti(yet hyl ene/
pol yoxypropyl ene bl ock copol yner having the structure: CH3 CH3 HO (

H CHp_--CH2CHp- --CH2CH O H wherein x and are.i.ntegers. refl i e

r espectdv e HEINAst Al sk ectE; 3eCHA Y %aﬁ’ﬂ@déﬂgia'@ﬁ%r %Q'(‘)Nc eéee'gﬁﬁésqu%jg
copol yngs; Mithane stepponaniallgirubbieg tledeks.copol yner
consti?E%%ggFggén?ﬂgﬁbggggg%ght percent of thg blogi copol yner; wherein the
bl ock copolyner is present in an amount |less than 0.1 % by wei ght of the
sol ution; and wherein said bl ock copol yner has a Ross-M | es foam hei ght
(ASTM designation D-1173-53; 0.1 % at 50C) of less than 1 nm and (b)
neutralizing said hydrogen peroxide by catal ytic deconposition. 0 1 FEB
2005 -24 26. A nethod of disinfecting a contact lens as clained in Caim
25, wherein said step of neutralizing conprises contacting said solution
with a nmetal catalyst. 27. A nethod of disinfecting a contact |ens as
claimed in Claim25 or 26, wherein the lens is ready for insertion into
the eye without a step of manually rubbing the |ens.




