Title: MULTI PURPOSE CONTACT LENS CARE COMPOSITIONS
INCLUDING PROPYLENE GLYCOL OR GLYC- ERIN Abstract:
Multi-purpose solutions for contact lens care provide substantial lens

weenrisssi comfort and/or acceptability. Such solutions inplggle$d03/036963
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pplication Ser. No. 10/226,851, 5 filed Auguist which'is a
60681t PR L LiSs AP BHEAIPEF BREMEpINAURGE ArBihdijRieMS B¢ otporated in
= 2001, which is a continuation of U.S. Application Ser. No. 09/417,526,

- 10 ifiedtiveydizesin Dy kefPenvew U.S. Patent No. 6,319,883, which is a
contlnuatlon of U.S. Appllcatlon Ser. No. 08/980,033, filed November 26,

Rrow e Ivemtiiollo. 6,063,745. The disclosure of each of these
appllcatlons and the patents is incorporated in 10 its entirety herein b
referehBe PESSeIGRYSRtOB el aish i ermRoTitions fudrating disnfes rmeec{ean

compositions for treatjng, disinfecting cleanin ,soakln condltlonln and
iﬂfiﬁnﬂ% fhinien aad Wothe SartRStisRsETh fo?é}% Ly,he dgvention relates

ipabess sionssasl beatag, naCLIenses, o SXAPle ot o

ig con act enses or re oving epo§ ma er| r’om CcO
15 é&ﬁiﬁ&%f@&%?@ﬂ‘i@ﬂmwng deposit material from contact lenses, for soaking,

conditioning and/or wetting contact lenses and the like, which provide substantial
comfort and acceptablhty benefits to the users of such solutions.
Contact lenses need to be periodically treated, for example, dlsmfected cleaned

soaked and the like, on a regular basis because of the tendency for a variety of ocular and
20  environmental contaminants, microbes and other materials to accumulate on the lenses_

and/or the need to provide the lenses in suitable condition for safe and comfortable wear.

User compliance, that is users treating contact lenses on a regular and consistent basis, is

important in order to promote ocular health and to avoid problems associated with

contact lens wear. User compliance is enhanced when the treatment solution employed
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conditioning and/or wetting contact lenses and the like, which provide
substantial comfort and acceptability benefits to the users of such
solutions. Contact lenses need to be periodically treated, for example,

wiisnigaiegkicleaned, soaked and the like, on a regular basigdaggssses@dkoss
the tendency for a variety of ocular and 20 environmental contaminants,

beHRERER AR S HAIGIR SCRiRWAE I TR0 S POk INGiRsSdy

to provide the lenses in suitable condition for safe and comfortable wear..

stastienegianteni Buffers o ifel 8aHTRAMAS bR e DERA BE GHifin
consistent basis, is important in order to promote ocular health and to

canjutoabidthn nesaseirinduits vftapiasidenThue Ahel $eaeraDBORIRIETM I6F this
enhanced when the treatment solution employed 1 WO 2004/045661

P8 PAtERP30B40 Bae6icedenatenits HEbigyattde, ard ¥ Ae asell cbopite ikfer is’
surfactants. This U.S. Patent additionally states that conventional buffers,

egsgrdialhan the borate buffer, can be used but only in conjunction with
increased amounts of biguanide. Thus, the general conclusion of this

© U.S. Bhesneestinesteder c oced toqunvide foky ganiels kens teeienastsystems, for

borate buffer is 5 essential. There continues to be a need to provide new
CXURPISTRHG ERasil e ens that pifeetthpnered Meapnepbertamantsofitee

effect the desired treatment or treatments of the lens and, at the same
Lo, A e B L RO B St BEAR el nBiterabl s e drieRs Mearinser
catggoﬁca%%pgatéil%ﬁ Summary of the Invention New compositions for

(t’reatlng COTERIANEEs have been discovered. The present compositions,

_SH?X% L PHIP gqueous _solutlons, !neludelantlmlcro.blal components,
areferagiy r"e%ﬂ_uce%%concentratlons of antimicrobial components, in :

combaY Bk tRIAFBI ALa g TorR AN L NISE AUY HRE GIBS C AT NG e @nt

provide the desire d antimicrobral 15 activity and performance
catipesitions Ina2 N BHEPOLY agitdtkAsialidaks incakly anharesslal components,
preferably reduced concentrations of antimicrobial components, in combination with
phosphate buffers and viscosity inducing components to provide the desired antimicrobial
activity and performance effectiveness and, importantly, substantial, preferably enhanced,
lene wearer/user comfort and acceptability benefits. These compositions are surprising
and unexpected in view of the above noted prior art which employs relatively large
concentrations of antimicrobial components and/or buffering systemsother than
phosphate buffering systems and/or does not employ viscosity inducing components. In
addition, the inclusion of one or more other components in the present compositions is
effective in providing additional beneficial properties to the compositions, and preferably

provide further lens wearer/user comfort and acceptability benefits. The present

compositions have a multitude of applications, for example, as disinfecting, cleaning,
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lens wearer/user comfort and acceptability benefits. These compositions
are surprising and unexpected in view of the above noted prior art which
employs relatively large concentrations of antimicrobial components

wanghiewdasgbaring systems other than phosphate buffering sys¢aisa0sie€9s3

does not employ viscosity inducing components. In 20 addition, the

Bl Ring A PERAR AHEE ARPOBRRAR Rl LU A RIS Rh O WRAS IR

effectlve in-providing additional beneficial properties to the compositions,

sutacitiafesablyeEavise durbs lasvesailige s Pl A AscaRtaRIity

benefits. The present compositions have a multitude of applications, for
preferatyiieinateatis nfactbigplidacd)itat & WemdtDdASGHY consistent contact lens'
PCT/US2003/036963 soaking, wetting and conditioning’compositions, for
caensad; idtimately, leddite pr dadilire beltataotiat Iesattiwearer/user comfort
and acceptability. The present compositions preferably increase user
complinereenitmdisnont nfabe peepeiatrinvmhtiomsisibispurposeciolations five contact
and, ultimately, lead to or facilitate better ocular health. 5 In one
leageaseipreapronidere Susbertutionntomprisslinmaysove kgnidimedifonpontact
lens care are provided. Such solutions comprise an aqueous liquid
aptimirphial somporsRt b apeNpbeertivedn divinieat 2sracdessreneedwith
con act lens contacted with the solution; a surfactant in an amount '
QU SHEEASHARE 2 ot AOLRE ST eHiYe dRerieAAE thecRiABhiGRS Gontacted with

hate b mp ent in an amount effectl in.maintaini

“%hof O SR AR SRR AL SRR AT B e puhg e pH
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component in an a nte eCtIVG In I’OVI tonici
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multi-purpose solutions for contact lens care include propylene glyco

pﬂiyﬁﬁﬁglthulambaqmgstmeangsﬁgblal 15 properties of the solution.
This increase in antimicrobial activity allows for a reduction in the amount

of anfimidiotliet emmbadifienatmifthy|presenlinventialy therimittigsafposdiplutions for
present

~ contact lens care include propylene glycol or glycerin, wh1ch increases the antimicrobial
. properties - of the solution. This increase in antimicrobial activity allows for a reduction in

- the amount of antimicrobial used. The propylene glycol or glycerin is preferably present

in an amount in the range of about 0.1% or about 0.15 % to about 0.19% or 1.5% or
about 2% or even highgr. The lower limit of propylene glycol or glycerin concentration
is determined by the desiréd amount of antimicrobial activity enhancement; The upper
limit of propylene glycol or glycerin concentration is determined by the feel of the
solution in the eye as well as by the effect of the propylene glycol or glycerin on the
contact lens itself, since hydrogel contact lenses are known to swell in the presence of

high concentrations of propylene glycol or glycerin.
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in an amount in the range of about 0.1 % or about 0.15 % to about 0.19%
or 1.5% or about 2% or even higher. The lower limit of propylene glycol or
glycerin concentration is determined by the desired amount of

wankniakial activity enhancement. The upper 20 limit of proRwRIRSeAR8Hs3
or glycerin concentration is determined by the feel of the solution in the

‘ Il by.the eff f th | | | i h

o o RN oot el e G Fre A R R e e
igh trati f | | | | in. 3WQ
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disinfect a contact lens contacted with the present solutions: Pre S?amy,

bR ABLTHIERRA! CORIRRGEDY IR PRIRGIRE BRI ARG Sse IS AR S  unt in

polymers, salts thereof and mixtures thereof, and is pfesent in an amount

.’ thirEnoraBeR 0f1ARANIOabRR™ S8R BPH:SRRIS OpIE TS RES AR ¥ iimple,

By way of example, and not of limitation, the antimicrobial component

‘and Byt F RoleeH]BE Gt SOHREY caRPBRNURL P bD IHRR AR GRARAry

such as chlorhexidine digluconate, chlorhexidine diacetate, benzethonium
anthiaridm, enpigstanide oprpoyisinneshyiochiomekiaine dighicdidte, chlorhexidine
(polyquatemium-1) or poly [oxyethylene (dimethyliminio) ,
dietbigkenberidéthetiiyinoiion)dd, Grytistiemid aqticippidieé tediohineg Poliiguad RTM.
trademark WSCP by Buckman' Laboratories, Inc.). The preferred o
(rrbranptamivahld o Rdy doxyeshidansf(dimethilimdnis)i sthybenpédionethyliniioin)
found tQ be \_/eri/ effective, in the present compositions, in disinfecting
ethylpsdirbinnide] {spidwnder hes l@@fhd&%%&,ﬁ»ﬁl@%ﬁ Libomatadesniac.).

romotin comfort,.and acceptahility. 15 Any suitable,

T TR PN T L R AR G S BT RS AR 7t o been

fective in_cleaning contact lenses may be employed. The surfactant
el & el eS8 3s 18 "i‘ﬁ se
Ocomgor?evr?t pr% g{:lg&;l/nls ﬁc?ﬁ |(§'n|c alrl11 , %go?%sbg%fg?ggfc, |sgs%1falc(££3ﬁor% :

cRAQIWAHME BEhpositions, while at the same time promoting lens wearer/user

comfort and acceptability.

Any suitable, preferably ophthalmically acceptable, surfactant component which
is effective in cleaning contact lenses may.be employed. The surfactant component
preferably is non ionic and, more preferably, is selected from poly(oxyéthylene) -
poly(oxypropylene) block copolymers and mixtures thereof.

Any suitable, preferably ophthalmically acceptable, viscosity inducing or
thickening agent may be included in the present compositions. The viscosity inducing
component preferably is selected from cellulosic derivatives and mixtures thereof and is
present in an amount in the range of about 0.05% or about 1.5% to about 3% or about

5.0% (w/v). Without wishing to limit the invention to any particular theory of operation,



poly(oxypropylene) block copolymers and mixtures thereof. Any suitable,
preferably ophthalmically acceptable, viscosity, inducing or 20 thickening
agent maybe included in the present compositions. The viscosity inducing

waypapeseépreferably is selected from cellulosic derivativesSpigadbisdsiBsoss
thereof and is present in an amount in the range of about 0.05% or about

itliSbeliova et A% 3 ' ]}@go%;@ | i ;
invention to any pgﬁﬁﬁgg%r%&ﬁéﬁ%xeﬁﬁgon, 4 2&%&%%1? ists n
HREVdin 5 201848 Jeddeck nibés iy eah Ric}RaBIRSHERE BMRCBRINNt invention,
inducing component at least assists in providing the lens wearer/user
wWdckipromott aegeipiahii boheaselif saitibel dresas bitvarmtne MR 0 G RiGtate
regular and consistent contact lens care and.ultimately lead to or facilitate
botierocularibedita| FueTpresent sembieniviis af oonmimeatsTon exdmplY, including -
- . example, including 5 such viscosity inducing components, are effective in
5 spebviisnegithindueingcomporeniscanecitstive duorviding decdgiskiliflens
benefits. described herein. Although any suitable, preferably ophthalmically
weaEa e eomsare impd aenprsalitity rngfite despibsdlicrivery useful tonicity
companent is a combination of sodium chloride and potassium chloride.

10 Thetheshanse ekt arelprbi apihaimisal waredpiahioctomiribtashponent
chetlratinc component. Any suitaple, preferably ophthalmically acceptable,
RIS FREPIOYRh ANERY YRl RPN ERIBRPPAML 1S A cembiatigRuafiodiam chloride

h ethylenegdiaminetetraacetic acid (EDTA), salts thereof and
a‘?n&tigtgu%g%l{ﬁl%fj é%é particularly effective. More preferably, the present

> there rtiow ore pre t
10 A R e e A L8 i
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remain effective in providing the desired chélating and/or sequésteri

nfaybeGndudédlen tHelbressn@iipsimsasPaRudR B RAcN dhenederheiRltid
reducing the risk of user discomfort and/or ocular irritation.
(EDTA), salts thereof and mixtures thereof are particularly effective. More preferably,

the present compositions include chelating compdnenfs in effective amounts less than
15  about 0.05% (w/v) and still- more preferably 0.02% (w/v) or less. Such reduced amounts
of chelating component in the present compositions remain effective in providing the
desired éhelating and/or sequestering functions while, at the same time, are better
tolerated in the eye, thgreby reducing the risk of user discomfort and/or ocular irritation.
Various combinatiéns of two or more of the above noted components may be _
20  used in providing at least.one of the benefits described herein. Therefore, each and every:
such combination is included within the scope of the present invention.
These and other aspects of the present invention are apparent in the following

detailed description, examples and claims.



Various combinations of two or more of the above noted components may
be 20 used in providing at least one of the benefits described herein.
Therefore, each and every such combination is included within the scope

WO 106s0igsaANt invention. These and other aspects of the presepiNesH863
are apparent in the following detailed description, examples and claims. 5

Iygglg@wgﬁe %@ré s%ﬁﬁrl gﬂ% 003/036963 Detailed Description of the

Invention tion is directed to multi purpose solutions :
usefulifaé Hresdit Inveh eI HNESis 'pPu ?g& ind. - ing.rnsing,.
wetting, c:(i;r[r?ditior'1ir$(§lrl éﬁg the Iikgdsc‘:gﬁggt e ses.n"J gr%@%%%%%ﬂer%érse% }%)nrg’ for
euAIPIR|di SiffR¢aRY O AE] C AL HEGRE Switl ; ct
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lenses and soft, hydrophilic or ogel, contact lenses, can be treate
cenctdenes. VARY EshpER SaRE RIS, QORveAHRE ME dRRRRISR! rigid
compositions comprise a liquid agueous medium; an antimicrobial

5 gespummesbit icothactifistasnibaus Ryaphilin dhpdrspen e Heet ¥nies, can be

disinfect a contact lens contacted with the composition; a surfactant, ‘

trsrtéd inlsigcardancd Gitrtice guetentamiesonponent in an amount effective in
cleaning a contact lens contacted with the composition; a phosphate
buffedeerfoankediment; thepreserdffentpositions eomaiiie g Hyaidldquéde medium;
composition within a physiologically acceptable range; an effective '

ag estmictabial rospronentdn dhediavidhpoirons medivn infracameuntaftactive so
foni iti;%component.‘The present compositions preferably include an

dinicat A coniachiprs aeptacied pith e FORROUSRN AP WHEREIOh Ereforably a non

. preferably i a range of less than 0.05% (w/v). Each of the components,
n

10 iomig Surtactant, fOmB PER SRR WY SR CENIRGR Capfact jgns contacted
| Jdtlons of the present invention preferably are thalmically
\Jﬂﬁrﬁ‘}é @& ggk&ggl,nd gﬂog g%% O?%e'r comnl onentrﬁlsa’ullna%&én% efto Yg.t]ign .

acceptablé. In addition, e compone e concen

nRRMRYREHOSH IR 5 RRRS AR RS RERIGIARY S RpbIe Ahiiean

liquid aqueous medium. .
effective amount of a viscosity inducing component; and an effective amount of a

" tonicity component. The present compositions preferably include an effective amount of

15  achelating or sequestering component, more preferably in a range of less than 0.65%
(w/v). Each of the components, in the concentration employed, included in the s<-)lutions
and the formulated solutions of the present invention preferably are ophthalmically
acceptable. In addition, each of the components, in the concentration employed, included
in the present solutions preferébly is soluble in the liquid aqueous medium.

20 A solution or component thereof is "ophthalmically accéptable"‘when itis
compatible with ocular tiséue, that is, it does not cause significant or undue detrimental
effects when brought into contact with ocular tissue. Preferably, each component of the

present compositions is also compatible with the other components of the present
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20 A solution or component thereof is "ophthalmically acceptable"when it
is compatible with ocular tissue, that is, it does not cause significant or
undue detrimental effects when brought into contact with ocular tissue.

woresesaldgseach component of the present compositions iSl§RIs2003/036963
compatible with the other components of the present 6 WO 2004/045661

Eonplsitidh}) M3 iti t compositions,are more
pre ferably su bst%%?%lrllgeopEtﬁg%%%g%ﬁop%ﬁ%&%&ﬁ%%ﬁm%alIy

aialreicaliyOpOSitien. i%ﬁ%ﬁmaiﬁﬁcdw%ﬁﬂlﬁeﬁ%@ﬂ%@gﬁ?ogfi%mR»“l]‘}%“
chemistry, minimizes ocular response, or conversely delivers op‘?ﬁha mic

withiafthecctnstiengs We oGREdRA: &éﬂiﬁd%&%ﬁﬁ{hqﬂz'é%ﬁ&lﬁ’}@%i&ﬂ?

gl
) . : : . 1lat , OL conve:
components include chemicals which derive their antimicrobial activity tsely

dblli(wgWm&mﬁmhémﬂ:hqumaliﬁgtgﬁction with microbes or

microorganisms, such as those contaminating a contact lens. Suitable

antimiEhstriedseothparerltansireichsisel genpoaskte MOl ehi R ARIC derive

applications and include, but are not limited to, quaternary ammonium
theif sntisaisrpbind asttbdityithtnghp kbativert suphysisgheinical interaction with
[dimethylimino-2-butene-1, 4-diyl] chloride, alpha- [4-tris (2- hydroxyethyl)

ARG RIRY.CTROREsAiRIEe Begh asthesgicanfaminaliog 45846 Tefis. Buitkide
under,ﬁ?;dle trademark Polyquatemium 1(r) from Onyx Corporation),

BURIIRIA SARomeRIS az6 h9sr ernsrally eanlpyad imtshdiakinicdipdications and
ir?clﬁ; 'diget-free base,.sglts of chlorhexidine, hexamethylene biguanides

and ther p%?yl}ﬂt:ﬁg?l ?3&%@%?@6?}%%?&@&%%&%&%@

i QX § ors, and the Jike and mixtures thereof. Generally, .
S S e U MaE el Lo -
hh& i QB.ﬁHﬂrl- yve.molecular wei abqut
?O0,000. wcompour@(%ﬁ g@%ﬁ%ﬁ%ﬁ%&%@ iSC ;Agjgg%a%gﬁb&@/?‘é? le

ubtiéy, BateaidianpeBantmtin IBUAH 9k CBIsaARBE SRR Rarated

in its entirety by reference 20 herein.
halides, and biguanides, such as salts of alexidine, alexidine-free base, salts of

chlorhexidine, hexamethylene biguanides and their. poiymers, and salts thereof,
antimicrobial polypeptides, chlorine dioxide precursors, and the like and mixtures
thereof. Generally, the hexamethylene biguanide polymers (PHMB), also referred to as
polyaminopropy! biguanide (PAPB), have molecular wei ghts of up to about 100,000.
Such compounds are known and are disclosed in Ogunbiyi et al, U.S. Patent No.
4,759,595, the disclosure of which is hereby incorporated in its entirety by reference
herein.

The antimicrobial components useful in the present invention preferably are
present in the liquid aqueous medium in concentrations in the range of about 0.00001%

to about 2% (w/v).
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The antimicrobial components useful in the present invention preferably
are present in the liquid aqueous medium in concentrations in the range
of about 0.00001 % to about 2% (w/v). 7 WO 2004/045661
W 2d64)5336433/036963 More preferably, the antimicrobial copgRRReHS36963
present in the liquid agueous medium at an ophthalmically acceptable or
safe ggncentration such that the user can remove the disipfected lens
from PO TR Lol IS FRAEHGTR AR ORI RFeRes LR e eaeqs
:EQ&EX%J ﬁltn d camfartable.wear. 5 The anti icrob'a% onents
suitable %Erél C ugr1(])1rl1cflri11 ¥ﬁ§cgpteggsgelﬁt° Inven |%Iﬁcei?1tcr:?g§1el € ﬁ%r qg{%)&f&’écan
roREBCH AR ARRAIA %m}' Ao adne dIoNd ReRH RIS Jnclide
stabilized chlorine d?oxide SﬂgDsq metg‘]c oégﬁsj,%gﬁgﬁs}ea ag?rmgenﬁaclﬂ%’r%ace

tRIk&¥ 18 frrEydIsialfRitR RRdURSYEse and mixtures thereof. Technical

grade sodium chlorite is a very useful chiorine dioxide precursor. Chlorine

dioxidghe animibashid CRPARY RSN AR FRINALSER A BHose HIRIgs:

with carbonate, chlorine dioxide with bicarbonate and mixtures thereof
indledalehl dripk divetias platorRsdiQNLHIBSEBRISo oS8 felrsors
composition of many chlorine dioxide precursors, for example, SCD and
ingttedetsabilzdl chideoiipdiseqSAP ) aictsiropletitty, sactesstarali Mgl and
manufacture or production of certain chlorine dioxide precursors is .
alljaléreiparthimetrd Nidtwites 2t Sheflilte avd tiXRTS, ttTeafhBicmical gadeaiadium
in its entirety herein by reference. Specific examples of useful SCD

chlpsiriig HeEr ursfishisine digwidehererathom {Fhlpine ditxids critaininga
Chemical Company, Inc., and that sold under the trademark Anthium

CRRBIRIES By ARIERAR B sRigEns fowideNidrrabaratr shipsing dioride with
SETCIR Rt e
RN CRAHRHP ORISR AR UARSHR S RI AP0 7SRO S8 and
the chlorine dioxide complexes, is not complétély understood. The manufactu.re or
production of certain chlorine dioxide precursors is described in McNicholas, U.S. Patent

3,278,447, which is incorporated in its entirety herein by reference. Specific examples of

* useful SCD products include that sold under the trademark Dura Klor by Rio Linda

20

Chemical Company, Inc., and that sold under the trademark Anthium Djoxide by
International Dioxide, Inc.

If a chlorine dioxide p-recuvrsor in included in the present compositions, it
preferably is present in an effective contact lens disinfecting a:ﬂount. Such effective
disinfecting concentrations preferably are in the range of about 0.002 to about 0.06%

(w/v) of the present compositions. Such chlorine dioxide precursors may be used in
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(w/v) of the present compositions. Such chlorine dioxide precursors may
be used in 8 WO 2004/045661 PCT/US2003/036963 combination with
other antimicrobial components, such as biguanides, biguanide polymers,

wanbigoigseaf and mixtures thereof. In the event that chlorinepgdio)i9s03/036963
precursors are employed as antimicrobial components, the compositions

offelasioly e e SRR Lo A U A R e % o

buffered to maintain the pH within an acceptable ological fange, for

pélxaiap]eaRsrREd ol G do@heEt 10. In one embodiment, the

antimicrobial component is non-oxidative. It has been found that reduced
amountthetnan-vxidalbienaaisRiashirbeeRNRE eRiSoiRI S5 AM G Dbf
range of about 0.1 ppm to about 3 ppm or less than 5 ppm (w/v), in the
cqmpegentdQleocoppsitidoss piefefibntivevinadisiifering soatratiapseso0d
reduce the risk of such antimicrobial components causing ocular
m@iswokfife andratédniffaation niimhbinehepEowithhcenieEpaté phiiditssieial
component is very useful when the antimicrobial component employed is

TaBgte £08 @Xeo1lGig nendid e abugtaiad@ilyers, salts thereof and mixtures

thereof. 15 When a contact lens is desired to be disinfected by the present
compBans sEbadiaenb the aftimiciabizhrawibeent is ponexiditetie Has been
dis'%ect the lens is used, Preferably, such an effective amount of the

fo 41 RS ASCASY RS namnessidative prtivisebinl ermnoneriscfenexaaple, in a
contact le order in three hours, More preferably, an effective

y one lo 2
TSGR 8{'@@ P PoRRIBAE 73S FHAS SiRmm Sy hynohe ReeseRrtier in
T hosphate byffer companent is gresent in an amoun :
o e L e Sk SO 238 ot o b 2 e
' ' j N of @about 4 or
S S e D Bolig L AR RIS ANGS Siiheta

conodntiatidy efRnmihidiania BibilatRReFyUsBRP Wl At nerdbial

component employed is selected from biguanides, biguanide polymers, salts thereof and
mixtures thereof.

When a contact lens is desired to be disinfected by the present compositions, an
amount of the antimicrobial component effective to disinfect the lens is used. Preferably,
such an effective amount of the antimicrobial component reduces the microbial burden or
load on the contact lens by one log order in three hours. More preferably, an effective
amount of the disinfectant reduces the microbial load by one log order in one hour.

The phosphate buffer component is present in an amount effective to maintain the
PH of the composition or solution in the desired range, for example, in a physiologically
acceptable range of about 4 or about 5 or about 6 to about 8 or about 9 or about 10. In

particular, the solution preferably has a pH in the range of about 6 to about 8. The
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9 WO 2004/045661 PCT/US2003/036963 phosphate buffer component
preferably includes one or more phosphate buffers, for example,
combinations of monobasic phosphates, dibasic phosphates and the like.

wieatiaulasdyiuseful phosphate buffers are those selected frop-RRASYHSs963
salts of alkali. and/or alkaline earth metals. Examples of suitable

pHivsphine s onid SR80 ium dibasic phasphate
(Na2HPO4) sodiurgb?hongbéé@gggyrh%g&dgégﬁgﬂi Prg%%asr%g%&‘ggfﬁhﬁm
exanpleasimphatiphats Mddatasid bhbihRRS i
frequently are used in amounts ?:1 asg]nge ﬁ@g&ﬁg%@gg{g oStIB(.%Z%

Rertibdadpisefulwhosphatchiied ae s BHBtePRoh PR ANGSE M alts of al{cgli .

compositions preferably further comprise effective amounts of one or

aHrs alitalinevaltbanopdn eBtangiehof suitslierBoph ol SURE 3tude one or more

comﬁonent; a viscosity inducing or thickening component; a chelating or

- ofsqdemmehbrsicahpmphats(NesbIFIOLy saiimpanetaichHoeglise: INAHEPOL 45

thereof. The additional component or components may be selected from
Pﬁ?ﬁf&?&%@%@h@@hﬂﬁﬁt@%ﬁ%@fuﬂm porsent tHeffer carspaeitp Sujassly
and are included jn amounts effective to provide the desired effect or 15
RS IR ATASHILS R AdAnss A e Ot rishautie 829 ito phefetralshs (wiv),
cgﬁmgt%gbleéjlng r typical use and storage conditions with the other '

compongﬁp B “Bhposition. For instance, the aforesaid additional

compgyent or components prefer re substantially_stable in the
prese?%g%ﬁﬁ% SRam ?bﬁ?ﬁﬁf?f%%gf‘&ﬁﬁm% MYB@&‘H%M Ane or
oot AG R L0 referably is present in ap amount effectivein .
cleaning, 20 thz_a% is t(%lga’tﬁiel%hsta accllsl?fta%eflénr%ros\/ulﬁ%&gxﬁtac %V@%?S'b%ﬂe‘fw
Y LRRBIRLEATRAR HeIRIRLIE & SAASL EIRcatiacied Xl
the surfactant containing solution. Exemplary surfactant cgmpoﬁenf)s

canopodentDaridiee Nike lindtaaxRr RARIREHE. SEhRsdaRendP YRR Dy dicm:l;p%nex_lts

polysorbates (such as polysorbate 20-Trademark Tween 20),4-(1,
iy be selected from materials which are known to be useful in contact lens care

compositions and are included in amounts effective to provide the desired effect or
benefit. When an additional component is included, it is preferably compatible ﬁnder
typical use and storage conditions with the other components of the .composition. For
instance, the aforesaid additional component or components preferably are substantially
stable in the presence of the antimicrobial and buffer components described herein.

A surfactant compénent preferably is present in an amount effective in cleaning,
that is to at least facilitate removing, and preferably effective to remove, debris or deposit
material from, a contact lens contacted with the surfactant 6ontaining solution.

Exemplary surfactant components include, but are not limited to, nonionic surfactants, for

example, polysorbates (such as polysorbate 20-Trademark Tween 20), 4-(1, 1, 3, 3-

10



WO 2004/045661 PCT/US2003/036963 tetramethylbutyl)
phenollpoly(oxyethylene) polymers (such as the polymer sold under the
trademark Tyloxapol), poly(oxyethylene) -poly(oxypropylene) block

wWaYBRWIISIG glycolic esters of fatty acids and the like, and pp4#I©%03/036963
thereof. The surfactant component preferably is nonionic, and more

‘tmefﬂ@&m&%%ﬁaﬁs%mm%égﬁglglfﬁl?zsaapéx(méw&xk%‘fa under the

block copolymeérs and mixture ch surfactant Components can

mmﬂq@oﬁa&m?{aﬂ& 1&!?;%3 FxOPRPALAE) BIBEIEEIPBIyiners,

trademark Pluronic r). Such block copolymers can be generally described

ghfcaliol ystepasi e e @MBEMC AR] GRRHeBS BlipkoRolymers terminated
in primary hydroxyl groups. They maybe synthesized by first creating a

hydromhebarfat testadpbadmadesierably aigohivnit) exabnical et REHHOR lected

propylene oxide to the two hydroxyl groups of propylene glycol or
5 foipcpoly(dryttbybee) A galigprxybitopdynihbRick etppiyneroandarixadeethéreof.
-~ sandwich this hydrophobe between hydrophile groups. In accordance with
- Such evefanient genipominttitanche oftineihvemtiencigliyHrbio the BASHyCoepsration
~ having molecular weights in the range of about 2500 to 13,000 daltons are
undes theirdemark X lnronie@la Swai hindlacopw lyindss carcbO genstally desaibadas
daltons being still more preferred. Specific examples of surfactants which
releosyeadrdensipdhisrimsopytinx apndengop pllymers targgnyedorapriorars 7,

poloxamer 238, poloxamer 288 and ;oloxamer 407. Particularly good .

hyydzoped & Bet smmhbﬁ@pa;s_hﬁqi@ﬁ by .ﬁm@raﬁmmmmﬁf desired
U R B e e s ek i
bei d. the ot tsqn th it d the like. .
R S R BT SR H BSCoad S O B S CUE cfoiene

9 . 04 . . /
JBRRUAAYS SRR A1 Ao AN b QMo PRRR 04560

In accordance with a more preferred embodiment of the invention, such block
;:opolymers having molecular weights in the range of ébdut 2500 to 13,000 daltons are
15  suitable, with a molecular weight range of about 6000 to about 12,000 daltons being still
more p-referred. Specific examples of surfactants which are satisfactory include:
poléxamer 108, poloxvametr 188, poloxamer 237, poloxamer 238, poloxamer 288 and
poloxamer 407. Particularly good results are obtained with poloxamer 237.
The amount of surfactant component, if any, present varies over a wide range’
20  depending on a number of factors, for example, the specific surfactant or surfactants
being used, the other components in the composition and the like. Often the amount of

surfactant is in the range of about 0.005% or about 0.01% to about 0.1% or about 0.5% or

about 1.0% (w/v).
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The viscosity inducing components employed in the present solutions
preferably are effective at low or reduced concentrations, are compatible
with the other components of the present solutions and are nonionic.

waLladessadity inducing components are effective to enhang@-8di8h3/036963
prolong the cleaning and wetting activity of the surfactant 5 component

and/or pOGtiRN P IR ‘ ring it more hydrophilic (less :
lipophilic) and/orég) act 3'15?? é%%%lﬁ%%%t%gﬁ Sme‘i}e?.h ?r%%é%ﬁﬁaléﬁ@%?ﬁ?ﬁbly :
uiserRbhve R YiNe SRR iR SRR g gl foraple

wearing of the treated contact lens. 'I%C%/}lscosiéﬁn %ﬁr%(}(%r%tégﬁg%rgpo nents
bfabiciseatinGeal i e HaarlcORudhSisxRin HAREIAY @&%%585@5&%

and serves also to alleviate eye irritation. 10 Swtaple viscosity nducing
effection anéaliants dadkd bR HEBilRLHR N WetRR RIS RYHF Al I RSetant
cellulose-derived polymers and the like. Useful natural gums include guar
cempogemhandipacandition dhid iRk surkise fehaetios ey WRIoARARS s

inducing components include cellulose-derived polymers, such as ,
lipepbitin) emd(dr tetictase, depmirteeyponplénegsh Iheatising thesshmarvasagity
cellulose, methyl cellulose, 15 hydroxyethyl cellulose and the like. Moye
Prisrsles filw en/the dests vihinkoinay dapilitats coaiéatiatiléromnriafdpds treated
derivatives (polymers) and mixtures thereof. A very useful viscosity

sRREcHESosoviEr st ipdrsing romprneth masealstoass (e-eushdyn Thesmpact on

ﬁseositgénd.u ing companent is used in an amount effective to increase

XA SEoafs, 108 FThmand sfEYsh RS ta AHexintagyn mitationye of about -

" 1.5t0 30, or 20.eyen as high as about 750, cps at 25C, preferably
as detglrihlr%ﬁga’ By F’l%e%?lﬂge?ﬂgggcf{fff’@ﬂc %%Iiggtssl.%‘éé‘i’ri@%ﬂr

_, et
e R AR A RS R R s

gl iiond VoI R SARY
induchywhipiRierebhigd kelidest 8 AReaPelRiers, such as hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose, methyl cellulose,
hydroxyethyl cellulose and the like. More preferably; the viscosity inducing agént is
selected from cellulose derivatives (polymers) and mixtures thereof, A very useful
viscosity inducing component is hydioxypropylmethyl cellulose (HPMC).

The viscosity inducing component is used in an amount effective to increase the
viscosity of the solution, preferably to a viscosity in the range of about 1.5 to about 30, or
even as high as about 750, cps at 25°C, preferably as determined by USP test method No.
911 (USP 23, 1995). To ‘achieve this range of viscosity increase, an amount of viscosity -

inducing component of about 0.01% to about 5% (w/v) preferably is employed, with

amounts of about 0.05% to about 0.5% being more preferred.

12
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effective to enhance the effectiveness of the antimicrobial component
and/of, to complex with metal ions to provide more effective cleaning of
the contact lens. A wide range of organic acids, amines or compounds

wiohigdyinglstde an acid group 5 and an amine function are caiRaiRBbH636653

as chelating components in the present compositions. For example,

nitrilotrfaebtlating er déquivstering taminapar pederibBoidincluded in an amount

hydroxyethylethylene-diaminetriacetic acid, 1,2-diaminocyclohexane

? %&%e&h?a,c Wﬂ I?f)@f-‘éw@ﬂm "f(ﬂmmmal Component and/or to complex

V%t lenedjamine-tetraacetic acid and its salts, polyphosphates, citric-aci .

Ahd TEeLI0s e prAKide posp effestivitelcaningiof thescamtdel ensjxtures

thereof, are useful as chelating componerits. .Ethylenediaminetetraacetic

acid (ESTE) BREFIR STRANsidssumenes prpameds whtchlisobidenus alidfroup
B also known as disociium edetate, being particularly preferred. The

ﬁeﬁ%"&}rﬁn’ﬁgﬁ’@ﬁf BFEPEPIR RS ACiBRasshelating errmponentsio dhw piesent

01%. and about 1% (w/v) of the solution..15

i f about 0.
R S PRy eira rsminspestrepinsai

B ‘ S ) ixtures thereof, a reduced amount is employed,
Hf-:%')r e%ﬁ?e%%%&%%%e of i§§5° it %eﬁébcﬁ?ﬁ?ﬂg%cmﬂ%}em%mﬂd;
1@&3%@{,@@5&;}5’%%%@-({%%& mounts of chelating component have
been found to be eﬁectivé in the %%%%gﬁfp 8(?9%33%? Sﬁga/ﬁﬂg,‘%tsﬁvé’same
polyphehaai it wsvseridisania a0 'BRinitgtipn,The
liquid aqueous medium uséd is selected %%é%gi%ssu ’S%ggtilg? (l:fgfe%?ious
reifasethdivofeare heifg dschindil fnueARhAbE ISR TS
E’%uid medium is constituted to permit, and even facilitate, the lens ™
(%t end its elkatimastal sajte)argpesfened] 3/ M QiZRQMOLAE64EDTA, also known
PCT/US2003/036963 compositions. The liquid aqueous medium
a5, disariumedetate theingrassdmlitpiefeiredange of at least about

ZOO-W,er%oJ/It}% for example, about 300 or about 350 to about 400
e chelatihg component prefembly is present in an effective amount, for

example, in a range of about-0.01% and about 1% (w/ir) of the solution.

In a very useful embodiment, particularly when the chelating component is

- EDTA, salts thereof and mixtures thereof, a reduced amount is employed, for example, in

the range of less than about 0.05% (w/v) or even about 0.02% (w/v) or less. Such
reduced amounts of chelafing component have been found to be effective in the. present
compositions while, at the same time, providing for reduced discomfort and/or ocular
irritation.

The liquid aqueous medium used is selected to have no substantial deleterious
effect on the lens being treated, or on the wearer of the treated lens. The liquid medium

is constituted to permit, and even facilitate, the lens treatment or treatments by the present

13
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mOsmolkg. The liquid aqueous medium more preferably is substantially
isdtonic or hypertonic (for example, slightly hypertonic) and/or is
ophthalmically acceptable. 5 The liquid aqueous medium preferably

wiechdslesm g effective amount of a tonicity component to proy@?,‘gggﬁygwgm

medium with the desired tonicity. Such tonicity components may be

qapestisnshahigyi R i introduced jnto, the :
liq u?d aqueous mekgilum. Arﬁ%srr%%thg@lﬁg%@%)%{%%ﬁ GRRGREHE on s Lange

dfat IsasyaBoRiTDR QIS AL §%MH&’EH&B§§W§F§L%@%&5%%6%§ 560°

products, such as various 10 inorganic salts. Sodium chloride an

mORsilg mlidﬁi&ﬁédélﬁﬁhﬁdﬂﬂn‘&ﬁ&é{ﬁ%i’é}a_@ﬂgi%&?ﬁﬂ@aﬂﬁiﬂéﬁb&@%r

amount of tonicity component included is effective to provide t esire

lmmaiefmxmmhﬁ@nwﬂ%em@mmmﬁhmﬁﬁéﬂm&a{&i@.th‘e
range of about 0.4% to about 1.5% (w/v). If a combination of sodium
chioriddakgnigemussiunmetiioricerétceiblynetaids i eretereahdahilie a tonicity
weight ratio of sodium chloride to 15 potassium chloride be in the range of
caBBarenticRrouids Bredismid BieNethodth fibe tievithdgeniiyaSHéBNsHISHHY

the herein described compositions are included within the scope of the
CRIVEAHE B henetrridncbmibanid apmeustimgdiucontddtr nag bihtrsdite into
tﬁ:eo]rpeﬂfition at conditions effective to provide the desired treatment to the
Contant faROBTRainm, HApang theswitrbig tenisibredivating sdppontngs thagmay
bt ARG dq;:ahout 100C, and more preferably in the range of about
10%%6‘%%‘%%%" Cang St Sﬁg ‘EFéf&&BW%ﬂ {rRs cang Brefugis sk es arious

iRhgukO0s COniREINAYAL BRoN! AMBIeRL (ERSIAIG e NEY L o s

convenient and useful. The contacting preferably oc

tahiEy O8fMeRE1 mw&%%?{&%@ﬁ?%oﬂﬁ%ﬁéﬁ']ﬁ%&g e eétIv%e gr8P/ide

contacting preferably occurs for a timé in the range of about’ 5 "minute _
thatsissirdd degretoodianitit? th abe SAHBA! SSURURRARTHAT R F BRuBRle, be in the

contacted with the liquid aqueous medjum by immersing

range of about 0.4% to about 1.5_% (wh). Ifa combination of sodium chloride and

potassium chloride is emplo.yed, 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. |
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 30°C. Contacting at or about ambient

~ temperature is very convenient and useful. The contacting preferably occurs at or about

14
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the lens in the medium. During at least a portion of the contacting, the

liquid medium 5 containing the, contact lens can be agitated; for example,

by shaking the container containing the liquid aqueous medium and
weyiaghdsds. to at least facilitate removal of deposit materigd &R /036963

lens. After such contacting step, the contact lens may be manually

'amhhpﬂem@eme,fm%gﬁgﬁ)ﬁg W remdhelg leanin
method can also include rinsing the Ier@substantiallgﬁf?gglﬁ rea%e%é'about 3

moEsus ghediurhguiies #0010] Delbtindng sdens to a wearer's eye. The
following non limiting examples. illustrate certain aspects of the present

inven(idie. coBtiYOeRE 0al beaohta A WIS ERR(ORGEBE MBLDY ifimersing
solution is prepared by blending together 'the. following components:
thelnsin the medive) Dipixghae kemethyttios dfigiectsabiis 8GR Hdium
0.02% (w/v) Poloxamer 237 0.05% (w/v) (poly (oxyethylene) poly

cekgBiBp e sentars s opu hengiteBdriune-Rimdal ytehAldag tHadyhtdieasic
(heptahydrate) Sodium Phosphate 0.01% (w/v) Monobasic

= Hhetigridmgpeoys pendingp rod wenten le0s] B4t (adst) faGlititdasmoval of

Sodium Chlagride 0.79% (W‘/&/% :
deposit matenal from the lens. er such contacting step, the contact lens may be

manually rubbed to reﬁmv.e further deposi; material from the lens. The cleaning method
can also include rinsing the lens substantially free of the liquid aqueous medium prior to
returning the iens to a wearer's eye.

The following non limiting examples illustrate certain aspects of the present

invention.

15



Potassium Chloride 0.14% (w/v) pH adjust with NaOH Quantity sufficient
to bring the pH to 7.4 Water (USP) Q.S.. 100% Approximately three (3)
ml of this solution is introduced into a lens vial 5 containing a lipid, oily

wieRPsibdasien, hydrophilic or soft contact lens. The contact |8ps4Ss2003/036963
maintained in this solution at room temperature for at least about four (4)
hours. This treatment is eﬁectiviﬂi"iﬁg %i the contact lens. In addition,
it is found that a substantial por osits previously present on
the IerE has been removed. This_demonstrates that this solution has
su bstanﬁﬁ“&?&‘sﬁ%ﬁ%ﬁ&&ﬂ&@é@&?ﬁﬁ&%ﬁbﬁ.f%mmmg
refers ) leaning which occurs during spaking of a contact lens,

withou Sanical or enzymatic, enhancenlehPPBS W 2004/045661
PCT/U gg&%%%ﬁé%&@%ﬂ%ﬁ&e, the lens is removed from the
solutioppadiisPased in the lens wearer's qyg tor §\9‘f§ and comfortable
wear. Alternately, after the lens is removed from fhe olution, it is rinsed
with anPeleagieasty of this soluti on and ttmqj%g‘g/{gns is then placed in
the len@ulgdpaysthyleriey gale and comfortable wear. 5 EXAMPLE2
Examplexynsopspestesl cekamipioliaiethie lens is rubbed and rinsed with a

different quantity of the solution prior to being placed in the lens vial. After
at leasPapER ?M;h?‘%ours, the lens is refd¥¥d(wom the solution. The
lens is?’r@?’?’ﬁl #9bns wearer's 10 eye for safe and comfortable

wear. %éhﬂfbgo{%me solution of Exampl%#i;uﬁwgas a long-term
|

soakin IiUm for a ?q% hilic contact TRUS approximately three
(3) ml of this é%fﬁu %%nf’}gac?é}j ina ‘
HPMC (Hydroxypropylmethyl 0.15% (w/v)
.Cellulose)
Sodium Chloride 0.79% (whv)
Potassium Chloride T 0.14% (wiv)
pH adjust with NaOH Quantity sufficient to bring the pH to 7.4
Water (USP) Q.S. 100%

Approximately three (3) ml of this solution is introduced into a lens vial
containing a lipid, oily deposit laden, hydrophilic or soft contact lens. The contact lens is
-maintained in this solution at room temperature for at least about four (4) hours. This
treatment is effective to disinfect the contact lens. In addition, it is found that a
gubstantial portion of the deposits previously present on the lens has been removed. This
demonstrates that this solution has substantial passive contact lens cleaning ability.
Passive cleaning refers to the cleaning which occurs during soaking of a contact lens,

without mechanical or enzymatic enhancement.

16



vial and a contact lens is maintained in the solution at room temperature
for about sixty 15 (60) hours. After this soaking period, the lens is
removed from the solution and placed in the lens wearer's eye for safe

wanshepeméegiable wear. Alternately, after the lens is removeg&pibgs/o36963
solution, it is rinsed with another quantity of this solution and the rinsed

lens isthendapeeg ihheneRSNRALEY 0 omfortable wear.
EXAMPLE 4 20 A hydraphilic contactﬁi((e)?ll)@llsL r%ggilg?sgrh \%g%w Reor (;%P ?oFens

veaitristeyeifohsafeaii@ o MIoNRAN ORR LM S LR L P RTRIS Vel rom -
placed on the lens immediately prior to placingthe lens in the lens
theslotioms jis Finsed eatlingicthth iguaiiy SLAMRIUINIR anfisatisdd 1N s then
2004/045661 PCT/US2003/036963 EXAMPLE 5 A lens wearer wearing a
Ranedist the bnpphesrneye finafirapscohifetssliienof Example 1 in the
eye wearing the lens. This effects a re-wetting of the lens and provides
5 for comfortable and safe lens wear. 5 EXAMPLE 6.- A series of tests are
conducted to evaluate the comfort, safety and acceptability of the solution
" prepared in accordance with ExBXAMPESBpared to two other solutions.
The first of these other solutions, referred to hereinafter as Composition A,
is soldxampds tHe tepeltedastodpe th( thbyeBaid $abb8dL RN RRRE WaUIEEEront
ppm PHMB, a 10 poly(oxyethylene) -poly(oxypropylene) substituted ,
quan(iReE dharsohuionfriotantheigpiatedin ies lysten). 0.k AiRadisBout four (4)
EDTA, and sodium chloride as a tonicity agent. The second of these other
hayrsibn ensiereatpvsdiEeantheeolutiaorfhokitiois Beisplicaddn thebms wearer's
composijtion of Example 1 except that composition B included 0.6% (w/v)
YRS b

10 ARdeema ¥eH the phosphates.
EXAMPLE 3
The solution of Example 1 is used as a long-term soaking medium for a
hydrophilic contact lens. Thus, approximately three (3) ml of this soluﬁon isplaced ina
vial and a contact lens is maiﬁtained in the solution at room temperature for about sixty
15  (60) hours. After this soaking pen'od,~ the lens is removed from the solution and placed in
 the lens wearer's eye for safe and comfortable wear. Alternately, after the lens is
removed from the solution, it is rinsed thh another quantity of this solution and the

rinsed lens is then placed in the lens wearer's eye for safe and comfortable wear.

" EXAMPLE 4

20 A hydrophilic contact lens is ready for wear. In order to facilitate such wearing,
one or two drops of the solution of Example 1 is placed on the lens immediately prior to
placing the lens in the lens wearer's eye. The wearing of this lens is comfortable and

safe.
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- questions noted abov

15 Each of these compositions is tested to evaluate its comfort, safety and
acceptability for the care of hydrogel (hydrophilic) contact lenses worn on
a daily basis among subjects previously adapted to at least one

W REEly available multi purpose solution. The study isg-tapeRmEsds3
double masked, three way cross over study. The study 20 is broken down

into a series of three (3) one (1) \ tment periods. Each of the
compositions is used on a daily ning, rinsing after cleaning,
disinfectjon, and rinsing prior to lens application, as needed. Because
each el YFRIE EATRSA KBSt lensieRmies pnegraworArapsafibesatution of
E%gg}n%rt;'s, uged in this study. 18 WO 2004/045661 PCT/US2003/036963

R *é& SVl Thiv-hsuhireyetineelis ionsahd geyides

fIhi:;[‘}/ 1141")’09% %(]r eaég ?grfhe three (3) treatment periods. The primary comfort

he acces A sHie¥ake lens wearing comfort and end of study

product preference. The primary iable is slit lamp examination
findings.. 5 123 subjects are enrm.mm) complete Preference
Questionnaires for. Treatment Period 2. 118 (95.9%) complete Preference-
Questib AT tEitsrse-aAnduetensyaivatn thecomistsr safstyiang ageeptability of

ummarized as fgllows. The slit I,am% examinations indicate that each of

SO BHOB B rREF R RREEPTdaReE Agple TRARSSA I Sy aifjer solutions.
bill Its ingluded ip thi based bjecti .

i o b G e SR S YR
ublE 6L @ﬂumeﬁgﬁgdﬁaﬁg&% %ﬁ%%&fh@uﬁ@é lgcted

&"ﬁr 8 a
ell'as to other questions'inc ded in the”

buffer system, 0.1% disodium EDTA, and sodium chloride as a tonicity agent.

The second of these other solutions, referred to hereinafter as Composition B, is
similar to the composition of Example 1 except that composition B included 0.6% (w/v)
tromethamine, and neither of the phosphates.

Each of these compositions is tested to evaluate its comfort, safety and
acceptability for the care of hydrogel (hydrophilic) contact lenses -worn on a daily basis
mﬂong subjects previously adapted to at least one commercially available multi purpose
solution.

The study is a randomized, double masked, three way‘ Cross over study. The study
is broken down into a series of three (3) one (1) month treatment peﬁods. Each of the
compositions is used on a daily basis for cleaning, rinsing after cleaning, disinfectic;n, and
rinsing prior to lens application, as needed. Because each treatment period is only one |

(1) month in duration, no enzymatic cleaner is used in this study.
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Results of these further tabulations are as follows: Respondents

Preferring Respondents Example | Preferring Preference Question

Composition Composition A No Preference P Value ova o~ Overall
woehsansas 55 28 7 0.02 In-the-hand preference 56 27 17 OfgZ/i3d18162%663

preference 63 27 11 0.02 Comfort in-the-eye 60 25 15 0.02 Amount of

time fanlenngeoto setiale:eUs/ RIHRAMA B5SH PaER gAY

eyes-55 2817 0.02 Keeping lenses lubricated in eyes 57 28 15 0.

(R BgIOEYRSBEE) DA BAIER. TR SR A2k
RESULTS ARE SIGNIFICANT AT A 95% LEVEL OF CONFIDENCE 19

ViviabRBAde0iiHhdaRiglibAT3RAMDSRDEBstIRBSRON6R Pie f7EA R Be primary
Respondents Example 1 Preferring Prefefence Ouestion Composition
sdfetnpasididniEshidarp txenicatfon/filldnds.overall preference 5540 5 0.18
In-the-hand preference 51, 31 18 0.08 In-the-eye preference 60 34 5 0.02
5 ComfdR3isubjectsyare3mu@lled) 018594.3%) complete Preference Questionnaires for

" Treatment Period 2. 118 (95.9%) complete Preference Questionhaires for Treatment
Period 3. |
The results of this study are summarized as follows. The slit lamp examinations-
indicate that each of the compositions tested is acceptably safe. The comfort and
10 acceptability résults included in this summary are based on subjective answers to selected
questions (at the end of Treatment Periods 2 and 3). |
Further tabulations are made based oﬁ subjective answers to the selected
questions noted above, as well as to other questions included in the Preference
Questionnaires. These tabulations are made using ansﬁers from the Preferépce
15  Questionnaires for Treatment Period 3.

Results of these further tabulaﬁons are as follows:

Respondents

Preferring Respondents

Example 1 Preferring
Preference Question Composition Composition A  No Preference P Value

’ % %

Overall preference 65 28 7 0.02
In-the-hand preference 56 27 17 0.02
In-the-eye preference 63 27 1 0.02
Comfort in-the-eye 60 25 15 0.02
Amount of time for lenses to seitle in the eye 47 21 32 0.02
Keeping lenses moist in eyes 55 28 17 0.02
Keeping lenses lubricated in eyes 57 28 15 0.02
Soothing in eyes 57 27 16 0.02

BASED ON A P-VALUE OF 0.02, THESE RESULTS ARE SIGNIFICANT AT A 95% LEVEL OF CONFIDENCE

19



Amount of time for lenses to settle in the eye 44 31 25 0.26 Keeping

lenses moist in eyes 47 34 19 0.26 Keeping lenses lubricated In eyes 47

32 21 0.18 Soothing in eyes 57 32 10 0.02 These results indicate a clear
wuebesmases pf the composition of Example | over Compositipgysuaesadsoss

overall preference of the composition of Example 1 over 5 composition B.

These results are indeed surprising since Composition A'is a

commercially available multi purpose solution. Possible reasons for the

preference of the Example 1 compM@nweIatNe to Composmon A

include one or more of the presencgfﬁmszMC pﬁﬁé’,@resence of a

poRrlesaeiestieine) poly(oxypropyleﬁe;nka cdy‘é@bg}ﬂ@rﬂsummmo
presence of the phosphate buffer, and/Cr the presence of a reduced

nmmd mIc,g\ EXAMPLE 7 A soluti§h is preparfld by blerfling g;g
together lowing components: PH#IB 1.1 ppm4(w/v) 5 0.02

(pmm%m&%@ﬁde) Disodiuth EDTA 0.§{L% (w/v);Poloxeffer
23K-0idB34s(woisvin esodium Phosphate leasm 0.12%4(w/v) (heptabydeate)

SofiiE BHHEBREIE Mbnobasic 0.01 (w/) 20 wo 2304/0456 018
PCT/US2003/036963 (monohydrate) HPMC 0.15 % (w/v)
(Hydroxypropylemethyl Cellulose) .

These results indicate a clear preference of the composition of Example 1 over

Compositioﬁ A; and an overall preference of the composition of Example 1 over
_ composition B;

These results are indeed surprising since Composition A is a commercially
avalti]able multi purpose solution. Possible reésons for the preference of the Example 1
composition relative to Composition A include one or more of the presence of HPMC,

_ the presence of a poly(oxyethylene) -poly(oxypropylene) block copolymer surfactant, the
presence of the phosphate buffer, and/or the presence of a reduced amount of EDTA.

EXAMPLE 7

A solution is prepared by blending together the following components:

PHMB 1.1 ppm (W/V)
(polyhexamethylene biguanide)

Disodium EDTA 0.01% (Wiv)
Poloxamer 237 0.05% (w/v)
Sodium Phosphate Dibasic 0.12% (w/v)
(heptahydrate)

Sodium Phosphate Monobasic 0.01 (w/v)
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Sodium Chloride 0.55% (w/v) Potassium Chloride 0.14% (w/v) Propylene
Glycol 0.5% (w/v) pH adjust with NaOH or HCL Quantity sufficient to bring
the pH to 1.4 Water. Q.S. 100% Approximately three (3) ml of this
waphdigosksdintroduced into a lens vial containing a lipid, oily fepRshdaiiReess
hydrophilic or soft contact lens. The contact lens is maintained in this
solutiorrastieRyartRepperature for at least about four (4) hours. This 5
treatment is-effective to disinfect the contact lens. In addition, it is found
that a &Mantial portion of the deposits previesgly(@ieyent on the lens
has been removed. This demonstrates that this solution has substantial
passivdld¥HraemeryleratriCaiulose)Passive cleaning refers to the
cleaningo\é/hic curs during soaking of a contact lens, without
mechafical ot %tic enhancement. 10 Agt@?%(é"f%e, the lens is-
remov ution and is placed in the lens, wearer's eye for safe
biamhesgli ARy .

and comfortable wear. Alternately, after the lens 18 ved from the
solutioPrépiddile@Hith another quantity of tbjyng;{,gn and the rinsed

" lens is then placed in the lens wearer's. eye for safe and comfortable

wear. Phbadiustouishida@Rexdttile 7 was tes(aehiti sakfiien obHnomie pH to 7.4
safety and 15 acceptability for the care of hydrogel (hydrophilic) contact :
lenses W& .on a daily basis among subjectQgreV¥%ly adapted to at

least one commercially available multi purpose solution. The study

involv hree- th treatment.periqd.. The compositjon was used. 21

Wo SR AP aelion 5 e o AR 1,

S | iSi i tinsi ior to lens application, as .
el oI L Sl e B R s i
nefigiiadi m@ﬁagﬁhﬁ@ﬁa@mﬂ@e}ﬁm for at least about four (4) hours. This

treatment is effective to disinfect the contact léns. In addition, it is found that a

substantial portion of the deposits previously present on the lens has been removed. This
demonstrates that this solution has substantial passive ;:ontact lens cleaning ability.
Passive‘ cleaning refers to the cleaning which occurs during soaking of a contact lens,
without mechanical or enzymatic enhancement.

After this time, the lens is removed from the solution and is placed in the lens
wearer's eye for safe and comfortable wear. Alternately, after the lens is removed from
the solution, it is rinsed with another quantity of this solution and the rinsed lens is then
placed in the lens wearer's.eye for safe and comfortable wear.

The composition of example 7 was tested to evaluate its comfort, safety and
acceptability for the care of hydrogel (hydrophilic) contact lenses worn on a daily basis
among subjects previously adapted to at least one commercially available multi purpose

solution. The study involved a three-month treatment. period. The composition was used
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The subjects were evaluated at day zero (baseline), day seven (7), day
thirty (30) 5 and day ninety(90). The primary comfort and acceptability
variables are lens wearing comfort and end of study product preference.

wihsgroassey safety variable is slit lamp examination finding$ct/us2003/036963
Approximately 80 subjects are enrolled. The slit lamp examinations

iordicdddltbasistfier cloaspesiRiiR e B anesp@birsals, Thg gomfort an ~
accgpte}bility _results are 10 essentially theﬁggajme as thog’ea%(? é%ml':l%grrllq%%o lens
appbinapiositis meedtdd Bedausenptar@athiens peieii RUHRAI IR DAAnSYLY dur%tion, no
propylene glycol inthis formula was found to be clinically very acceptable.
ENZRRALE Elarreropad esed gy thid staffzct on known antimicrobial agents such

as PHMB was 15 evaluated using COMPLETE(r) brand Comfort

PLUS ihesthiges wersovahiateibily dnerkeat dohsalih tppse &0 (T Whyafiny (30)

-_-control. The following solutions of phosphate- buffered saline were

e fareneie) g oo peiermreon ferttamicaojtiilajy variablek Kid Qs Maring
N%gl P04, PHMB (ppm) pH Osmo 1'0.9% 01% 1.5 7.27 340 2 0.75%
Wsert adend obBudy product mrofrrerme. Thepdmary stsety bl Ss-iBlamp
: e%c%mﬁga u%o %% 1.57.32 275 Contro.79 % FI-The results of this study
are summarizegess follows: 22 WO 2004/045661- PCT/US2003/036963

Result inst Staphylacoccus aureus ATCC 6538 6.8 x 105
gp%ggxxmatefy %B%\?Djects are enrolled. The slit lamp examinations indicate that

the composition tested is acceptably safe. The comfort and acceptability results are

essentially thg same as those of the Example 1 composition tested in Examplé 6. Thus,

the inclusion of 0.5% w/v propylene glycol in this formula was found to be clinically

very acceptable.
EXAMPLE 8
* Propylene glycol’s effect on known antimicrobial agents such as PHMB was
evaluated using COMPLETE® brand Comfort PLUS"'vM sblution, a commercially

markctgd multipurpose solution, as a control. The following solutions of phosphate-

buffered saline were prepared to test glycol’s effect on antimicrobials:

Solution Propylene | NaCl | PO,y PHMB (ppm) | pH Osmo
Glycol

1 0% 0.9% 0.1% |15 727 340

2 025 % 0.75 % 0.1% 1.5 7.31 280

3 0.5% 41 0.6% 0.1% |15 7.33 269

4 1% 045 % 0.1% {15 - 7.3 290

5 2% 0% 0.1% [ 1.5 7.32 275
Control 0% 0% 9% {1

The results of this study are summarized as follows:
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Solution . Sample Description 4 Hours 6 Hours Log Drop 4 hr 6hr 1
0%Pro |1 2.4x10 1.7x10 3.6 3,6 2 0.25 % Prop gly <10<105.95.9 30.5
% Prop 1 <10<105.95.9 41% Pro<10<105.95.9 52%Pro 1' <10 <10

WwWo2ddhaSgantrol 0 % Pro 1 1.2 x 10" 1 2x 10 3.9 4.6 Results ag@ii§003/036963
Candida albicans ATCC 10231 2.9 x 105 Solution Sample Description 4
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" Remlteagainst Caidide albivas ABEE Bg23ensing odntact lenses. In the

context of contact lens care solutions. lens wearer/user
Solution Sample Description | 4 Hours 6 Hours Log Drop
4br  6hr
1 0 % Prop gly 1.98x 107 6.3x10° 12 1.7
2 025 % Prop gly 1.7x10° 2.9x10° 12 |20
3 0.5 % Prop gly 52x10° 1.6 x 10° 1.8 3.2
4 1 % Prop gly 5.5x10° 2x10° 1.7 3.2
.5 2 % Prop gly 5x10% 1x10° 2.8 3.5
Control 0 % Prop gly 6x10° 1.82x 10° 0.7 {12

As can be seen from the above data, the inclusion of propylene .glycol :

substantially increases the effects of PHMB, a cationic antimicrobial. However, this

effect is also seen with other cationic antimicrobial agents. It is anticipated that such

10

increase in antimicrobial effect may be seen with the inclusion of propylene glycol or
glycerin in the range of about 0.1% or about 0.15 % to about 0.19 or 1.5% or about 2% or
even higher.

The treatment of contact lenses with the compositions of the present invention
ultimately promotes ocular health and reduces the frequency of problems caused by
wearing contact lenses. In the context of contact lens care solutions, lens wearer/user
comfort and acceptability are very important, for example, to promote regular and
effective treating of contact lenses. Thus, lens wearer/user comfort and acceptability are

of substantial importance and benefit in a contact lens care product, in particular in the
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comfort and acceptability are very important, for example, to promote
regular and effective treating of contact lenses. Thus, lens wearer/user
comfort and acceptability are of substantial importance and benefit in a

WAy Diepbdess care product, in particular in the 23 WO 2004/04696:%52003/036963
PCT/US2003/036963 present compositions. which exhibit substantial,

pusene oiAposidoRFHIAUEIBSERRMIAIL 20 IRty JAhile, this
invention-has been described with respect to Vg.?l%gl%% sf%%eu i Sgl(raefnlbﬁ%rscomfon

amblagespiatiititgnts, it is to be understood that the invention is not limited
thereto aqd that 5 it can be variously practiced within the scope of the
followiNhilkathis ientich BROMEI BaHRE Mith32i3( 03 020chs YAk d §xamples
CLAIMED IS: 1. A methad of preparing a composition for cleaning contact
wedsebodimanisiitgs toriapaniiegsandithae tieshiesitor RAMTAREPISIH 30d that
antimicrebial component; obtaining data demonstrating effectiveness of

i FRRAR AE P prRetisetwisictbesseeps af theefallvinigralaialscomponent
against a microbe, the activator selected from the group consisting of
propylene glycol and glycerin; and including in the medium at least a

minimal amount of the activator demonstrated by the data to increase
effectiveness against the microbe. 2. The method of claim 1, wherein the
antimicrobial component comprises a biguanide. 3. The method of claim

2, wherein the biguanide comprises polyhexamethylene biguanide. 4. The
method of claim 1, wherein the antimicrobial component comprises a
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quaternary ammonium. 5. The method of claim 1, wherein the
Woz%nqmsc&qbial component is selected from the group consisting of
EhEthasidine digluconate, chlorhexidine diacetate, benzethonidi
chloride, mysristamidopropyldimethylamine, and Polyquad RTM. 6. The
method of claim 1, wherein the antimicrobial component is present in the
composition at a concentration of less than 5 ppm (w/v). 7. The method of
W%ﬁslm%ﬁsactivator comprises polyethylene glycol. 8. The
method of claim 1, wherein the activator comprises glycerin. 25 WO
2004/045661 PCT/US2003/036963 9. The method of claim 1, wherein the
L actipamsthod Risspasinga compesition for sleaningreatant lpnspsaponposing
1:5% (WiV)rd T RSB A1 T e G B iR A RIS R GBRR I
the composition in‘a concentration from about 0.1 to 1.5% (w/v). 11. The
method of MEIRPACHEherein the activator is present in the composition in a

concentralipfAgRIONSH alRSbIRdSHAHE R ALAVAIAL BeamictabrPYahigestiAe

factor of 10 during a 4 hour contact period. 12. The method of claim 1,

whéFERtrnEtRbter M tireiseahinh cRBRORspbRRAHIStE Mmictobeeteabivator
de@&@&@é@@ﬁﬁﬁ@wgﬁﬁ%\? Brpraiiehe Qlycd leRpLRdasieLRl 100

during a 4 hour contact period. 13. The method of claim 1, wherein the
microbe istBelRdRE N iR MrAWDHS Kapisiamini st ampyietSreadtinateius
andiéracskidacaticans dhth thhacReiB el laittd a faltReTHeqmBr BN g
including in the medium a viscosity inducing component selected from the
group consisting of cellulosic derivatives and mixtures. 15. The method of

2. claimhd ythedain dhenyiBCRREN IS i SREADNIAEES BPBNRHEESmprises a

T/US2003/036963

biguanide.

3. The method of claim 2, wherein the biguanide comprises polyhexamethylene
biguanide.

4. The method of claim 1, wherein the antimicrobial component comprises a

quaternary ammonium,.
5. The method of claim 1, wherein the antimicrobial component is selected from the
group consisting of chlorhexidine digluconate, chlorhexidine diacetate,

benzethonium chloride, mysristamidopropyldimethylamine, and Polyquad RTM.

6. The method of claim 1, wherein the antimicrobial component is present in the

composition at a concentration of less than 5 ppm (w/v).

7. The method of claim 1, wherein the activator comprises polyethylene glycol.

8. The method of claim 1, wherein the activator comprises glycerin.
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hydroxypropylmethyl cellulose. 16. The method of claim 1, further

comprising including in the medium a chelating component. 17. The

wo %ﬁ)ﬂﬁ%f claim 16, wherein the chelating component comprise5CT/US2003/036963
ethylenediaminetetraacetic acid (EDTA). 18. The method of claim 1,
further comprising including in the medium a tonicity component. 26 WO
2004/045661 PCT/US2003/036963 19. The method of claim 18, wherein

9. the Thsiomsthashopshenm bomsriciodhs detisnionés piresentiimitehtorigwsitidn in a

pm@%ﬁ’&é’i{}&m{iﬂ%&%&ﬂ%H‘?&h@%%‘;@%{ﬂ 1, further comprising

including in the medium a surfactant. e method of claim 20,
wherein the surfactant is selected from the group consisting of

10. POlyfRXYEtIE e L rRgV OrRieRVIRR G (AR fsogl%bem!;?t%éj‘ o fl?é%%% ina

thereof. 22. The method of claim 1, further comprising including
medR¢eatFHosHent abeitd}). 118, IFF® fweéthod of claim 22, wherein the

phosphate buffer comprising a combination of sodium hydrogen
phosphate and sodium dihydrogen phosphate. 24. The method of claim 1,
11. whél?g‘m’ﬂ. gieod freheiBbiaMsHEBb S ACI VeEds it auieRothithdgeenposition in a

consiabiBgtalian RSHBRLHE H Y ARHY AT ONHI ImENBOBY HEast a factor of

digluconate, chlorhexidine diacetate, benzethonium chloride,
mydf<largsothyeemiasyBeRie, and Polyquad RTM; and the activator
is present in the composition in a concentration demonstrated to reduce a

count of the microbe by at least a factor of 10 during a 4 hour contact
12.  The method of claim 1, wherein the activator is present in the composition in a

concentration demonstrated to reduce a count of the microbe by at least a factor of

100 during a 4 hour contact period.

13.  The method of claim 1, wherein the microbe is selected from the group consisting

of Staphylococcus aureus and Candida albicans.
14.  The method of claim 1, further comprising including in the medium a viscosity
inducing component selected from the group consisting of cellulosic derivatives

and mixtures.

15.  The method of claim 14 wherein the viscosity inducing component comprises

hydroxypropylmethyl cellulose.

16.  The method of claim 1, further comprising including in the medium a chelating

component.

17.  The method of claim 16, wherein the chelating component comprises

ethylenediaminetetraacetic acid (EDTA).

18.  The method of claim 1, further comprising including in the medium a tonicity

component.
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period. 25. The method of claim 24, further comprising a viscosity inducing
rr}&(gnent selected from the group consisting of cellulosic derivatives
m

co
WO AN MS8lires, ethylenediaminetetraacetic acid (EDTA), at least SriéUspo03/036963

sodium chloride and potassium chloride, a surfactant, and a phosphate
buffer. 27

19.  The method of claim 18, wherein the tonicity component comprises at least one of

sodium chloride and potassium chloride.
20.  The method of claim 1, further comprising including in the medium a surfactant.

21.  The method of claim 20, wherein the surfactant is selected from the group
consisting of poly(oxyethylene) —poly(oxypropylene) block copolymers and

mixtures thereof.

22.  The method of claim 1, further comprising including in the medium a phosphate
buffer.

23.  The method of claim 22, wherein the phosphate buffer comprising a combination

of sodium hydrogen phosphate and sodium dihydrogen phosphate.

24.  The method of claim 1, wherein:
the antimicrobial component is selected from the group consisting of a
biguanide, a quaternary ammonium, chlorhexidine digluconate, chlorhexidine
diacetate, benzethonium chloride, mysristamidopropyldimethylamine, and
Polyquad RTM; and
the activator is present in the composition in a concentration demonstrated
to reduce a count of the microbe by at least a factor of 10 during a 4 hour contact

period.

25.  The method of claim 24, further comprising a viscosity inducing component
selected from the group consisting of cellulosic derivatives and mixtures,
ethylenediaminetetraacetic acid (EDTA), at least one of sodium chloride and

potassium chloride, a surfactant, and a phosphate buffer.
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