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Title: MULTI PURPOSE CONTACT LENS CARE COMPOSITIONS
INCLUDING PROPYLENE GLYCOL OR GLYC- ERIN Abstract:

Multi-purpose solutions for contact lens care provide substantial lens
wearer/user comfort and/or acceptability. Such solutions include an
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(54) Title: MULTI PURPOSE CONTACT LENS CARE COMPOSITIONS INCLUDING PROPYLENE GLYCOL OR GLYC-
ERIN

(57) Abstract: Multi-purpose solutions for contact lens care provide substantial lens wearer/user comfort and/or acceptability. Such
solutions include an aqueous liquid medium; an antimicrobial component, preferably a biguanide polymer present in an amount
of 0,00001 % (w/v) to 2 % (w/v); propylene glycol or glycerin in an amount sufficient to increase antimicrobial activity; a sur-
factant component, preferably a poly (oxyethylene) -poly (oxypropylenc) block copolymer surfactant, in an effective amount; a
phosphate buffer component in an effective amount; preferably (2x) a viscosity inducing component, preferably selected from cel-
lulosic derivatives, in an effective amount; and preferably (2x) a tonicity component in an effective amount. Such solutions have
substantial performance, comfort and acceptability benefits, which, ultimately, lead to ocular health advantages and avoidance of
problems caused by contact lens wear.
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15 contact lenses, for removing deposit material from contact lenses, for
soaking, conditioning and/or wetting contact lenses and the like, which
provide substantial comfort and acceptability benefits to the users of such
wapbotigousesiontact lenses need to be periodically treated, fopexarsies/036963
disinfected, cleaned, soaked and the like, on a regular basis because of

thmr [ variet&of ocular and_ 20 environmental contaminants

. OPY] £. N
to provide the lenséststith ek Borhfortable wear..
User compliance, that is users treating contact lenses on a regular and

SOSSEGEFRIGE SN atedpRIealoRI der to promote ocular health and to

avoid problems associated with contact lens wear. User compliance is

enhanCi¥ts SPRUFRHRR i somtinuatiambrparhpid)SqArplicrtion Sr14lg610/226,851,
CT{US20 3/2@6963 borate buffer system, EDTA, and one or more

&k 235408, whish ds & contnmatign P8 Applicetion Srridie (VI68253,

ther t t te byffer, b d v in i ti it

B S e RSP Wb o
i if red t i ide. tob

Hed e 15 1ol AERTR ARG SaTONES ORI 2 tiBilidh orus.

}@-ﬁdﬁ%%éfﬁ%@fﬁﬁ%6}6%‘?,@?&%0@3&%@{3%}]?5'9, RUPOPE PR, that

effect the desired treatment or treatments o ens and, at the same
4i088,ANVIER SlbRIABUR DIGIaRMLHIREE6hs A0S WEPLESR  idedmpiRbted in
and acceptability. 10 Summary of the Invention New compositions for
itseatingydrtde bierefereirayve ‘been discovered. The present compositions,
that is multi purpose aqueous solutions, include antimicrobial components,
backien of thechaventionentrations of antimicrobial components, in

combination with, )
The present invention relates to compositions for treating, disinfecting;, cleaning,

soaking, conditioning and wetting contact lenses. More particularly, the inveﬁtion relates
to multi-purpose solutions useful in treating contact lefnseé, for example, for disinfecting
contact lenses, for removiné deposit material from contact lenses, for soaking,
conditioning and/or wetting contact lenses and the like, which provide substantial
comfort and acceptabi}ity benefits to the users of such solutions.

Contact lenses neéd to be periodically treated, for example, ciisinfected, cleaned,
soaked and the like, on a regular basis because of the tendency for a variety of ocular and
environmental contaminants, microbes and other materials to accumulate on the lenscs_
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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phosphate buffers and viscosity inducing components to provide the
desire d antimicrobial 15 activity and performance effectiveness and,
importantly, substantial, preferably enhanced, lens wearer/user comfort

wantherespsability benefits. These compositions are surprising-@i§hoo3/036963
unexpected in view of the above noted prior art which employs relatively

DegebeEBrSAEMIONS DA A1 OPIAbROMIRRASAS AV SUPRENG dditionally
systems other than. phosphate buffering systems and/or does not emp?oy
sidfesahiflcitteAtit ABRTREHfer thaRdUrRB bilfeel) ehnR MO stiy in
more other components in the present compositions is effective in -
cpnjidiiuy adidliiredsedpaiiniatsyDpigtaaity Timsamneskionsemikion of this
preferably provide further lens wearer/user comfort and acceptability
b8nkdient T3 thap if sedhicezbimpanty ofi bipaaeide aralitit bdastipppieat Gasefds
example, as disinfecting, cleaning, 2 WO 2004/045661
ess@allS2003/036963 soaking, wetting and conditioning compositions, for
contact lens care, while providing substantial lens wearer/user comfort

© and atberstepiEuesiie bregwad tortpridtioenw qonsictatrly iretumsbsysiems, for

compliance, that is promote regular and consistent contact lens care,
eXABPIS Ry TResRisRiwsionse thetrefset the desirad treattmers of teatments of the

embodiment of the present invention, multi-purpose solutions for contact
1983 WEnPL T S PP IS PRI SBiStROHE  cBrFISFRALY: ST Brnsed lenurgrer/user
c(r)nn%di m.an aqg icrobial component in an amount effective to disinfect a
%11 acce

contactlens con 2NtEd with the solution; a surfactant in an amount

: Sﬁ%%;ﬁﬁl%%ﬂlg??ﬂlﬂgoﬂ contact lens contacted with the solution; a -
phosphate buifer component in an amount effective in-maintaining the pH

10 of sy sRipeBmiR iR AN AIPLOHISA K AS FRIREFARIS R MBIl resent

inducing component present in an effective amount; and a tonicity

cORPRNRNR] tafid ABIURLBHRANRIGs RoRMIBIRgiHuEE aHERIBIEHY iR hents,
solution. In a further embodiment of the present invention, the '
prefgitihhy rpdeed ohrttens dtions 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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contact lens care include propylene glycol or glycerin, which increases the
antimicrobial 15 properties of the solution. This increase in antimicrobial
activity allows for a reduction in the amount of antimicrobial used. The

wueppersglycol or glycerin is preferably present in an amopt k6036963

range of about 0.1 % or about 0.15 % to about 0:19% or 1.5% or about

SseAKIRY, @B iﬁﬁ'@éoﬂmﬁdﬁ‘ﬂg %&;’/ﬂ;ﬁoﬁftﬂﬁpfﬂ? BEnBIMORLO AW SEE providing

concentration is determine e desired amount of antimicrobial
sutsbiiritiab IR ARRF NerIdoth BRP 8h A lEpteA Y OTHE PR aiyCOb PSRN
concentration is' determined by the feel of the solution in the eye as well
peefeogbliydneftast ofdheopisliivies) ehgtyis prern ol e6filad Bril Cotpstint clritdet lens:
itself, since hydrogel contact lenses are known to swell in the presence of
cdrigydy ndtimtali thead g oo Pyt ilitete hettir @cglyckaith WO 2004/045661
PCT/US2003/036963 The. antimicrobial component may be any suitable,
prefelashecniihdimiotdlf trqueptabisyentite; muliifputnes¢saligiofedbacontact
contact lens contacted with the present solutions. Preferably, the
lens GRIR-AERIPED vidath oTHshis witas rainpriee Bicaguatue diqwidjmedives an
polymers, salts thereof and mixtures thereof, and is present in an amount
antimigrebial runpp Rt ik epEmetSERssiYedosinniciaseontast Irprentagted with
By way of exarmple, and not of limitation, the antimicrobial component =~
%aev)v‘t}@%; AR HERI R AR AU, RS HSHIR ieBRiBRA SPRAS SRR Somtgted with
such as chlorhexidine digluconate, chlorhexidine diacetate, benzethonium
R R SRR R TA PR AP CHEE O manining the pH

T T -
pHESUIR A SR Te BHTKINAR ARSI T ahEnBiEiE R ve in

relatively reduced concentration of the antimicrobial component has been
povidchiakedesipeEidarivaoihth@Rigsent compositions, in disinfecting

contact lenses contacted with the compositions, while at the same time

prom din duiether erabodivieset fof the present invention, the multi-purpose solutions for

~ contact lens care include propylene glycol or glycerin, which 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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comfort and acceptability. 15 Any suitable, preferably ophthalmically
acceptable, surfactant component which is effective in cleaning contact
lenses may be employed. The surfactant component preferably is non

wenkanisgaore preferably, is selected from poly(oxyethylengdrmus2003/036963
poly(oxypropylene) block copolymers and mixtures thereof. Any suitable,

‘ ferabl hthalmjcall ble, vi ity,. indugj 20 thickeni
D er iRl Comibar ey % oy Sulablc Dreieathiy cprghalpically
bly i ted llylosic derivati d mixt
o R e R SR S Pl
r vesen ! ! e ! anout 0.05
sotuR%hl0 FRAIRYORE apﬂg}%r%&ﬁ @é‘&ne&%%&%%??@&%ﬁgﬁ%&

invention to any particular theory o ration, 4
bifahibbs pORRA30003 it iR rlirimkiak the-Re S5RGE AE &M A Mriount in
Inducing component at least assists in providing the lens wearer/user
5 YV R,
tely lead to orfacilitate

regular and consistent contact lens care and ultima :

‘andaitt oo Gulnatien s dienRiRMRIeHPIIRARRS B £ HBRORBASqiafenary -

example, including 5 such viscosity inducing components, are effective in

anurayiilingottidglesdeeahiwnmdracias dhlrleaidias dighiaeeenicdidexidine
benefits described herein. Although any suitable, preferably ophthalmically

diaestatesdereethondiy cidoririe entristeyi beperpy iyredh angine, BefyquadRTM.

component is a combination of sodium chloride and potassium chloride.
(PolyquatepitBehl expaboisxpetbyleatinlgthybmi Qetbsisotvidiamiuliminie)

chelating component. Any suitable, preferabl (Z:Ehthalmically acceptable,
etlaplena IEPLPLRRI RIS the TaeTABE FIRE DY BUHEBHARbaTRSARSS, Inc.).

althoygh ﬁhﬁ/len diaminetetraacetic, acidf EDTA), salts thereof andh b
R e A& PR TRty SRR WA P Forsponen has been
found to be very effective, in the present compositions, in disinfecting contact lenses
contacted with the compositions, 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,
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the present compositions include chelating components 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

wuaseisegsnpositions remain effective in providing the desiggergR8lREAS%963
.and/or sequestering functions while, at the same time, are better tolerated

itisbetieved thetalpieanel it aslals G haRi A CMIAHLA MR QP AU in
irritation. Various combinations of two or more of the above note
providing e eraydageAiseseshif R MR sthbaagLRABHR UIeHRGRENS: invention,
"described herein. Therefore, each and every such combination is
wihighgeovithfegiiiersedno i shatomaen 1ény eaand esRIERAGINE or facilitate
aspects of the present invention are apparent in the following detailed
betiereiptlarheakéinPlespaedntlcombirativis ORMPELGRS, for example, including -
PCT/US2003/036963 Detailed Description of the Invention The present
sheberisRasity induciog compotients; prsefectividn prosidig dic dpiegofdéns
example; disinfecting, cleaning, soaking, rinsing, wetting, conditioning and
rRESIEsereovmbent e acseptahilibnbsncfithdessribrddieaeimle, conventional
hard contact lenses, rigid 5, gas permeable contact lenses and soft, ’
hydropHiRUgR Ay eblecrieleraliarbthalmisallyracaemiable donieinesmpithent
theﬁreseg.in ention. In one embodiment, the present compositions o
EBmp e Xﬁq‘tiﬁ%&éﬁf&lﬁ?@aﬂwa’ﬁ%ﬁmﬁ:m@mﬂém%emonde
aﬂﬂﬁi&%s eoy mggium in an amount effective to disinfect a contact lens
tacted with the composition; a surfactant, preferably a non 10 ionic

surfagigp 'qul%g;g%m' effective in ning a contact lens .
contacte r\tg/';vit_ht e or‘ﬁ%ﬁ% on; g%ho%ﬁ%’a?eagﬁ eerca%]‘(l_)?nggbor%ﬁ ma‘(ffnefatlng
compUBhE ReY KRiiRLIR PratRIaNtY dPRuRItREANS SRUEMRASEI QR fYHN &mponent

physiologically acceptable range; an effective amount of a viscosity

niaybeingladed o e breves: ABrEpRelyEs AR Bylenediaminetetraacetic acid

(EDTA), salts thereof and mixtures thereof are particularly effective. More preferably,

the present compositions include chelating compdnenfs in effective amounts less than
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 _
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.



tonicity component. The present compositions preferably include an
effective amount of 15 a chelating or sequestering component, more
preferably in a range of less than 0.05% (w/v). Each of the components,

w0 toeseasseentration employed, included in the solutions angddRfss2003/036963
formulated solutions of the present invention preferably are ophthalmically

Baafeias.ABRpA Jehgf,the components, in the concentration
mm%m-@@%rﬁlmm solutions preferably is soluble in the

liquid TEMBREEEIRINELAS LRl EPRPONS k) i
"ophthalm?cally acceptable"w ;n&l%alf[ IS com qa}t?b% v%:ltﬁngé%?ge?fgs%gr agtng, for

dﬁmﬁ;ﬂ@eﬁs&ﬁwﬁ@‘%ﬁwﬁ}@}%&l&@Hﬂkﬁé}%@ﬁ?ﬁﬁl@énﬁﬁ%ﬁﬁi%"&]ﬁhﬁﬂk@ht

into contact with ocular tissue. F?re?erably, each component of the . present
contagdailien sAn iR Nl lRy SHBRANGRIS AL R 1BHESE Hoia
6 WO 2004/045661 PCT/US2003/036963 ' compositions. The present
5  sespammeittde sontactlensepeadeaidt yyaubistianial yaepinalshical i RitinAese
An ophthalmically optimized composition is one 'which, within the
tesgtedtiniateondammpithaht preenidityentitaimizes ocular response, or
conversely delivers ophthalmic benefit to the lens wearing eye. 5 The
presehtigngsathbdimientc thb e smtoommositions letepcise mliplilwiiebud anisdium;
their antimicrobial activity through a chemical or physiochemical '
A RBHRITERPiRl P HRRSBES Brerimdaqieomediuthin atapuant effective to
C%éaminating a contact lens. Suitable antimicrobial components are
ARl A rRRAR ens SRRyacisn withthe rArpasiirnitonstastantefgeablie asn
10 ign%lim_ii%ga&),c%uaternar ammoniunr%%alt,s,usedﬁn ophthalmic 10 - -
ADpHCatONS St CRPRUGHS AP B AR ST Ix Sleaming a sonfagt lshs gontacted
- [4-tris (2- hydroxyethyl monium] -dichloride (chemical registry
Tl R S S R S

AR AP OIHO B RN S Ssto s Y SR a&ig@;aﬁ

salts of alexidine, alexidine-free base, salts
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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chlorhexidine, hexamethylene biguanides and their polymers, and salts
thereof, 15 antimicrobial polypeptides, chlorine dioxide precursors, and
the like and mixtures thereof. Generally, the hexamethylene biguanide

wpnrsddiHMB), also referred to as polyaminopropyl bigugeitestiiarsedes
have molecular weights of up to about 100,000. Such compounds are

eompnison o ERIRSE LI QUM S LRSI NG, 750505 e

disclosure of which is hereby incorporate Its en 31/1 y Ence 20

it popenisEebl ok ORRRRRA ARSI SR RYeTon, o,
preferably are present in the liquid aqgueous medium in concentrations

withirthigeafsabiig 0100 MntichaRnty 2 HiiKes ot 2004/045
PCT/US2003/036963 More preferably, the antimicrobial co%mon’egnr?glbsnversely

delsenopitiimnip berefueniie faadhatiag efeophthaimically acceptable or
safe concentration such that the user can remove the disinfected lens

from tAbdiprsiertiyesafsl aaitiicrobiatidhinpeatias Heamb/RER DSBS dkive

the eye for safe and comfortable wear. 5 The antimicrobial components
their aptanisrabial attnity troyglesehenrvantighysicthemicalrirecix 9th
precursors. Specific examples of chlorine dioxide precursors include

TCIBRESRT BHISPRrE iSRG SISO Yhase dntiiuiriatingsucintstdbmli Sotibland

alkaline earth metal chlorites, and the like and mixtures thereof. Technical

appmisrebial AompRRsHE aedhnspecrenlycemploredinnbthbmiersppliGiionimd

irgcif))éig%ctoar}tainiréﬂféo§omplexes such as complexes of chlorine dioxide

With Carbonate, RIS Ui BIatEnaR Ao NG stsatrad inephshalmice of

a ' d ine dioxide precursors. Th (Ct chemical .

e o i -
HYaoSHIARNS XA RIS T AR SATRESY SN 0TI available

manufacture or
under, the trademark Polyquaternium 1® from Onyx Corporation), benzalkonium

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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production of certain chlorine dioxide precursors is described in
McNicholas, U.S. Patent 15 3,278,447, which is incorporated in its entirety
herein by reference. Specific examples of useful SCD products include
woabedseeder the trademark Dura Klor by Rio Linda Chemjiggbus2o03/036963
Company, Inc., and that sold under the trademark Anthium Dioxide by
ecursor in included in the

Interngtional Dioxide,.Inc. If a chlorjne dioxide pr
presgglt%g%% B?)elg?)tfflfj db TIPS SLW@B%%%WFWQH&N@BGW“
iS§ ' mount. Such effective disinfecting concentrations
T e SXR ARG hEh ChR Do
it] lori [QXI recursors Jna di
R aateel A5 TS SR SRS RIS B R place
tHRNEMR I Ay eIBIRRRERS cSHEbraBIIgUANIdes, biguanide polymers, salts

thereof and mixtures thereof. In the event that chlorine dioxide precursors

are ey auehREBII UGB CAMANL S SndRRIGAMRASHRNSPIRTEHARIY
have an osmolality of at least about 200 5 mOsmol/kg and are buffered to
incladetelotee b IO Heatirasi6 BB POVEIPRIIGRLHIBAAE dlBkiaX IreblRsdis
range of about 6 to about 10. In one embodiment, the antimicrobial
inchripstabilitzisl whivrinddtidivide (SCR) beeral ihilnttéhauchdiscakhHmetatmal
non-oxidative antimicrobial components, for example, in a range of about
alpalinsearth mptaliclllgjses, endatbs Hiertd ppixtyrestharedfic Feaisiet] Bade sodium
compositions are effective in disinfecting contact lenses and reduce the
chieriteisa ¥enawaiwceblorine dienidr praeucsisifylodntdioikide ceteining/or

irritation. Such reduced concentration of antimicrobial corafo_néng'is_very'
cqrRRl AR AR IR shlexips cimefie arith rayheratss sllering digride with

Jbiguanides, biguanide polymers, salts thereof and . mixtures thereof.
bicarbonate and xtures%neregfn are alsoalnclu%ed as chlorine élon?dSe precursors. The

exact chemical composition of many chlorine dioxide precursors, for example, SCD and
the chlorine dioxide complexes, is not completély understood. The manufacture 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



10

15

20

15 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

wgwiemakeal component reduces the microbial burden or IggerRR3NB /036963
contact lens by one log order in three hours. More preferably, an effective

cobHoRNAGR e{ﬁ@fgﬁﬁa&@a%&%&i&,f%ﬁ'a?ﬁg&ﬁ&e t?%%&’a%f in

one hour. 20 The phosphate buffer component is présent in’an‘amount

peliiRRtyedRs R AN e R digeepmposition. or solution in the desired

range, for example, in a physiologically acceptable range of about 4 or

aboulibthe e tiafelahiand i dRebERraRe WnkloyBd RSt dha1
solution preferably has a pH in the range of about 6 to about S. The 9 WO

can@nOnsahd dompisiRRMIaanhdve eeRRalel AT 6OTBRPABA 200

preferably includes one or more phosphate buffers, for example,
mEsmbifkgtisact nbienddasimainesip st ed] dithisiarphsphdlepianbibgidiie.

Particularly useful phosphate buffers are those selected from phosphate

rangefor elikamiplean tingedifabnet éanlabotials. Examples of suitable

phosphate buffers include one or more 5 of sodium dibasic phosphate
(N azﬁrwmy@éawmdh@migﬁb@ﬁe@mm Froroaitativetdt asheen
maonpbasic phosphate (KH2PO4). The present buffer components

Torpd thantisrusrd amouis shisarsifsaveansEnintabisl erpensp. doperampleyin a

to about 0.5% (w/v), calculated as phosphate ion. The present .
o bR L R R 5P B OB R SR SRR 10

. additi h det t factant .
T .,
anama%ﬁﬁi'W@%iagtggﬁwd@ma%%@%%&eﬂg[g%h“&r&s

thereof. The additional component or components may be sele rom

coitRifFiaion TSR AR ABRAVELIRpBRME R VL) GRHACHIER e RiHRIIBASIIONS

and are included in amounts effective to provide the desired effect or
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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15 benefit. When an additional component is included, it is preferably
compatible under typical use and storage conditions with the other
components of the composition. For instance, the aforesaid additional

WaprpRRssdi0or components preferably are substantially stalpegf§b8)3/036963
presence of the antimicrobial and buffer components described herein. A

phoSphie BT ORAE sﬁe%?ﬁ!f@@m%ﬁﬁ@%ﬁ% AP RURY ”t eﬁ ec% %é]ﬁstfﬂfe

cleaning, 20 that is to at least facilitate removing, an era

evaraphn combibrioRy 6iapesibae RiabiRss, a&eﬁtaﬁﬁéﬁﬁaﬁ&%@&s?wth

the surfactant containing solution. Exemplary surfactant components

Fadigulerlywisefied pmmteﬁdﬁeﬁ%m&éme&éafﬁ%n{%& AL gf glkgh

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

walkabiod Quho6aRC BxaspISIDI606R ]Sﬁtfﬁm&rbﬂﬂéiyli})clude one or more

phenollpoly(oxyethylene) polymers (such as the polymer sold under the

 of serdivm dibrsio phoahatlicakiRk)sodin) pedybssiorpiAENRS RIBEPO,) and

copolymers lycolic esters of fatty acids and the like, and mixtures

hernbeie fﬁl‘ieﬂ@p}eﬁmmysm’rhﬂhﬂ iomchenty Grequently
aErefeig,bly is 'selected 5 from poly(oxyethylene) - poly(oxypxopylene)
B‘p“lﬂmﬁé%mﬂf@@m SkBbYe %@bhué@rfﬁ&ﬁetmabom@cﬁ%mﬂcﬁn

%ﬁegq ned co mercially from the BASF Corporation under the
SRamR HTBFB E‘?l’f"‘Such block copolymers can be generally described

as p eth Iene/ e condensation polymers terminated
in prlﬂqa{lrf\{ O é) dﬁggl%’ﬁg RS enaBRse e oG amonmtyof one or
e olec weight by the controlled addition of, .
ni)arfgpyl_ene (%;(%jfog%% ﬁ?g%vgg%yﬁsroxﬁ{e %Iﬁposr I ss o é‘ﬂ%‘fg‘}&&? >§yViscosity
iglieRgor itheriRg eprhiRELL tt’ﬁe@fﬂ%’%? R %EQ%QSHE (? ené% d oex?i tRYh

sandwich this hydrophobe between h rophile groups. ccordance Wi

canporengrafd MediRkenbrmant-a it i1V aHiRasa RIS GO "Wthponents

having molecular weights in the range of about 2500 to 1 000 daltons are
may 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



15 suitable, with a molecular weight range of about 6000 to about 12,000
daltons being still more preferred. Specific examples of surfactants which
are satisfactory include: poloxamer 108, poloxamer 188, poloxamer 237,

wWePle¥aeRess 238, poloxamer 288 and poloxamer 407. Particyaiyiesmaslosso63
results are obtained with poloxamer 237. The amount of surfactant

RN )mnmss@&yﬂéﬁ%gl\gml ' %@&ﬁ@&éﬂﬁa NG RAuRder the

number of factors, for example, Ic surfactant or surfactants

P R s

the amount of surfactant is in the range of a

giycdiowsterd ¥f aiyheitsQid/ theNikd) Qul by ARbrddf WO 2004/045661
PCT/US2003/036963 The viscosity inducing components employed in the

preseThsslufmpmpeeiarahdytdiefefidly venohloMic) atid Ghsie Greferably is selected
concentrations, are compatible with the other components of the present
5 feniupadyGayettplenspnjmiyoSusopyiarsiblocidespolymemnm pod arittues thereof.
- effective to enhance and/or prolong the cleaning and wetting activity of the
- S autfastaBtasmponsnts eanche obtrivktimotineckeirly dréat theddd S ipiporation
- more hydrophilic (less lipophilic) and/or to act as a demulcent on-the eye.
untiertheiadeveatoRltranieBed3ish bleskidepodyfierssanthe gensrallycleseried as
facilitate comfortable wearing of the treated contact lens. The viscosity
relyosrsthrisneRnizerpropdens condensaonaroliiadrs trastivated irepsipaary
surface during insertion and serves also to alleviate eye irritation.. 10

hagrexplExALensThhanmiRg Sarssiren ey ifietereating afydophrhsef dssired
0 A B ST e
R T S B S s

oYY RURIQPY DEHVICRSHE 58 SFHAR YR HRNLIRSE sy ! cellulose,
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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15 hydroxyethyl cellulose and the like. More preferably, the viscosity
inducing agent is selected from cellulose derivatives (polymers) and
mixtures thereof. A very useful viscosity inducing component is
wodiauyiseapy methyl cellulose (HPMC). The viscosity inducCipgh¢eEniRfisEYss
is used in an amount effective to increase the viscosity of the solution,
prefer ' Iy f about 1.5 10 about 30, or, 20 even :
as higﬁ%ﬁ?b%out SO,ﬁc}:fg%at , pgrteg)exfl ?yegsl%e &P an g ens Pé%%rably :

Bie U Ve aflblv(b1SEitcha RRdnt RiasL ISvS s Jangs b visc

it
increase, an amount of viscosity inducing component of about &BXLC@?R)OHGHB

eDthiata8sehrsuduT AR iR HROHRY Ol s RS % 10
aboutlg.S% being more preferir]g%l.%lg%uveg Uz%?ﬁ%é%?ﬁ@%%p%% are

ERREAVERONRIEE A of PRORIALINGE Cleafmy ABtEHREILE THRVRS Yrhe G N ant
is included in an amount effective to enhahce, the effectiveness of the
cortipunrobindoomyiie tiedéak sarRoavRIRNernE X MG hiRRS HRIREqIdEE
more effective cleaning of the contact lens. A wide range of organic acids,
Bpaphilic) rudiorgoantls widmilehtae dre agid biaupsifeahe sl Nescosity
function are capable of acing as chelating components in the present,
PYigesaibis o thedrnsphichitilp frcitictie emitfprtable wearing of the treated
diethylenetriaminepentacetic acid, hydroxyethylethylene-diaminetriacetic
ontrct lenyy; The desrsitn indsing eampancatanny, alsprietpamsiizon tho diopation
cid, ethylenediamine-tetraacetic acid and its salts, polyphosphates, citric

heieys e dinginserion aadsrvies dlan do alievinte Aie im@tionmixtures

" thereof, are,useful as chelating components. Ethylenediaminetetraacetic
acid (é@i@f gﬁﬁﬁf@aﬁ%‘aﬁf?ﬁ’&‘é‘?@&fﬁ?’&?&ﬁBfl&?‘é‘ﬂ;a\'/'\ﬂI’PPHWS%W

I S e T
BURRIP el ] 0GR CIARANEGAT Heaikd 200 IAN AR SNy
inducing components include cellulose-deri\;ed polymers, such as hydroxypr(;pyl
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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15 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%

wo/béebeaeyan about 0.02% (w/v) or less. Such reduced amGyf;95003/036963

chelating component have been found to be effective in the present
compoSifiBFatingirs sequbeesig eotienqanqyiefrablerisaatiareidis R MRt
d/or ocular 20 irritation. The liquid aqueous medium used is selected to
%g‘?fél}’ﬁ) ',5BReARR herfeativenesseifdut antithierahisl beinpoHentesd/ol @ LEASlex
arer of the treated lens. The liquid medium is constituted to permit; an .
?B el ienstoRotde merm attastive dleaningnfdtisyctntapriagnt 13 WO
2004/04 1 PCT/U82003/036963 compositions. The liquid aqueous
mediuth 205 IAPEG &5 058He aciss amiea s crmpeunds géich antdidstanlaoid group

%smcgmgnfor example, ahout 300 or about 350 to about 400
Ky ﬁ’&ﬁ{f& L of i A chraEng epmnphgnes dn st amtiatly

_ déﬁ’ﬁ%‘ﬁ rtonic e le, sllghtly hypertonic) and/or is
ophthalr(rg;}lE cah%f/géec)éaera able @‘T‘ﬁ‘g‘i?&ﬁ TReHRIRInSRertrattic acid,

t of a ton c omponent to provide the liquid.
medlum with &ﬁq%eswe tonlcett)}cguéh térﬁ}ﬂwmé’ﬁ XelRhsXARS tREgaprtic acid,
}9@5@&]{3{%“9&5% 2.and/ar m be mtroduced into the
AR AR 9 onlcet§5 A5ttt #Bonents

liquid aqueous medium. Among the suitabl

pbIgpliosphde, ermloNed AEHDOSE C@ﬁéﬁ%@yaa%h!mdaﬂé%% g Eﬁctﬂg gare

products, such as various 10 inorganic salts. Sodium ¢ Ionde Sn

nyjstarssitheradif]crielasafid ihe}i&rﬁlag&uﬁdpeh@ﬁéuk AGRGGRMRRNEAR L 1S acid

amount of tonicity component included is effective to provide the desire

(B3 reband itrabialitmetrd sils)tive pfarea At 1B iSRG RDIT A :E.IHB {Bfown

range of about 0.4% to about 1.5% (w/v). If a combination of sodiu
aﬁﬁﬁffﬂi‘é‘%ﬁ@%t%ﬁﬂmm refemredyed, it is. preferred that the

Welghf.hra tio Pf sodium chloride to
elating component preferably 1s present in an effective amount, for

example, in a range of about-0.01% and about 1% (w/v) 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 Jess. Such
reduced amounts of chelatmg component have been found to be effectlve 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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15 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

wWoElhR@asepmprise contacting a contact lens with such a compggiigihassoss

conditions effective to provide the desired treatment to the contact lens.

cihphaticantaching i f in the range of about 0C :
to aEbout 100C, ar%ﬁrﬂg%@é%%ir%dgﬁﬁgat etr%w%%&tgﬁoﬁ%@{ﬁﬁ € range

eiestbSlmoroaiAfdP AR 30 b: BEd ADRUCa00

Contacting at or about ambient temperature is very convénient an

wOefubl/Kie Tiar il gopeaiey Hnen GHERFrore A s MR, 681
PCT/US2003/036963 atmospheric press?ﬁe. The contactingaggﬁé%%%lf or

lwemmf@ffarmmmehai@mﬁmmfanmmmmm%ﬂﬂ%}gﬁéoUt
ul

12-hours or more. The contact lens can be contacted with the lig

aqueolhs himud rauspusmestisincprifedblysinol ties Be SR RUGRSLAL & atbficity

portion of the contacting, the liquid medium 5 containing the, contact lens
ceRpRcRigRareyide thodianislendlishakithgthdesivadaticitgo Baih RGeS

liquid agueous medium and contact lens, to at least facilitate removal of
CHRBERATR i kP PevRe dn disliyié eurvcmotiiutinandtepmiyebeantadulasinto

m% bg manually rubbed to remove further d_eposit.material from the lens.
thrmid aducous, miediume /Amesg the mitble ianicitycatinstisglootapeiatt<that may
boEhadi ldigrg uequs medium riorF%% 10 returning the lens to a wearer's

eyg.ﬁrk% fo Io%vllcr’lsgﬁ'3 ROA" |Pﬁ1ﬂﬂ§l?¥>?§ feeofitactisns cararrdagiscmch g various
k@R lsdY 8 A ml enY¥ Sué 99&/&%%?%%1&? -c%égc?ig gg’c/lotﬁg ?1]6c§ 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, jbe in the .
range of about 0.4% to about 1.5_% (wh). Ifa 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.

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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EXAMPLE1 A solution is prepared by blending together the following
components: PHMB 1.1PPm (w/v) (polyhexamethylene biguanide)
Disodium EDTA 0.02% (w/v) Poloxamer 237 0.05% (w/v) (poly

wexeiayiese) poly (oxypropylene) block copolymer) SodiumpRReRBbafss963
0.12% (w/v) Dibasic (heptahydrate) Sodium Phosphate 0.01% (w/v)

mhmﬂﬁ@hm%ﬁ%%ﬁmﬁmwwmgﬁ eo'u]%g%r%gcgv %?ut 5

.Cellulose) Sodium Chloride 0.79% (w/v) "~ Potassium Chloride

Ipirdubeljosbbdth NiaaHtdabatite suflisiernthlpdring the pH to 7.4 Water
(USP) Q.S.. 100% Approximately three (3) ml of this solution is introduced

into a et leontainirgeeninittdoitierafiiadgiediddhomiliryy i80fiersing

contact lens. The contact lens is maintained.in this solution at room

thedepe inthentodiame Mbirityoattibastra@rionref thb ortaapemieis Gl slumin

disinfect the contact lens. In addition, it is found that a substantial portion
COPtHBINE sstanisrt s shn bresgittaly finestenspha Sy steikirgriaveshtfihie
demonstrates that this solution has substantial passive contact lens
- cepiaining theiligrid eqmeeusvacdiunning cofitast forthdocie lma davilitate canoral of
during'soaking of a contact lens, _
depositmaterial from the lens. After such contacting step, the contact lens may be
manually rubbed 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.

15
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without mechanical or enzymatic enhancement. 16 WO 2004/045661
PCT/US2003/036963 After this time, the lens is removed from the
solution and is placed in the lens wearer's eye for safe and comfortable

woeabs/Oliggrately, after the lens is removed from the solutiopeiissiasRSsos3
with another quantity of this soluti on and the rinsed lens is then placed in

the lens wearer's eye for safe angﬁ&ﬂg_@se wear. 5 EXAMPLE2 '

Example 1 is repeated except th 1S rubbed and rinsed with-a

different élufmti% of the solution prior to being placed in the lens vial. After
0

at leadt SPOUPR PIEParRS R birndiag dogethen HOWNg ROBRORRINS: The

lens is placed in the lens wearer's 10 eae for safe and comfortable
wear. LE 3l solution ef)ExampI RPISOW S a long-term
C

soaking'm ﬁ}r%t}l%eﬁ%/ 1® contact lens. Thus, approximately three

(3) ml ghifdigisRlEPRAS placed in a vial anq)_%ﬁ ?f; lens is maintained
in the solution at room temperature for about SIXt3 g(GO) hours. After this
soakin@¢lexiadeitl2d1ens is removed from tf@@}y(@ﬁ)and placed in the
lens wépoty'®eryettiglenefepalyd comfortable wear. Alternately, after the lens
is reméwogpippictied Hobktiarpollyinginsed with another quantity of this
solution and the rinsed lens is then placed in the lens wearer's eye for
safe arRpeumBhessleattiear. EXAMPLE 4 20-A2%dvdphilic contact lens is
ready fBRANS (hepBRYErtS)acilitate such wearing, one or two drops of the

th éjﬂﬂ%;ﬁ‘ﬁ%?é%ﬁé%%&é&?'}Llev'fe';?#i@f%? (efont is comtoriabi
.I(-:I}:l]l\:[ﬂco: S(gydroxypropylmethyl 0.15% (w/v)
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



safe. 17 WO 2004/045661 PCT/US2003/036963 EXAMPLE 5 A lens
wearer wearing a contact lens applies one or two drops of the solution of
Example 1 in the eye wearing the lens. This effects a re-wetting of the

wosamdsgepvides for comfortable and safe lens wear. 5 EXgdMRkEod/dso63
series of tests are conducted to evaluate the comfort, safety and

acceprefidiithisitithe RIHIRNSHERA &P ith Example
compared to two ot’hﬁéér !sg(!)%t?tions. Tﬁg%gﬁ%%%ﬁgeﬁg%ﬁa e&s?(ﬁu%cgﬁs? %he lens
weleersaye foesafsakiacamGARBROFEIN Aud ! f}g .
ReNu(r) by Bausch & Lomb and includgtﬁgglfngigl—ﬁél‘g‘%g 1 ﬁg?)%%d from
thebplusipeitisieriejep olttattionylanelysiany yoneieH e MRIAMA%ens is then-
surfactant, a borate buffer system, 0.1% disodium EDTA,.and sodium
Riweditrethslentowivityragye ol hfsanbesh@biaBrewier solutions, referred
to hereinafter as Composition B, is similar to the composition of Example
5 1 except that composition B included 0.6% (w/v) tromethamine, and '
neither of the phosphates. 15 Each of these compositions is tested to
* evaluate its comfort, safety and BEAMBREEI® for the care of hydrogel
(hydrophilic) contact lenses worn on a daily basis among subjects
previdixstynpldepient peatid eaci e C O oRy Giallybrdailile o it 4 RE 8 rent
solution. The study'is a randomized, double masked, three way cross over
qsentiy aftbestobiionpiiohtokeinglplacethin theslerie viaf. tAker 63)eaBEabbut four (4)
month treatment periods. Each of the compositions is used on a daily
hys;dhe leaybigmraovrdkiragche setutionn Fheidinsds tiom plackdinsingl@iiowéarer's
lens application, as needed. Because each treatment period is only one
10  eye for safe and comfortable wear.

EXAMPLE3
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.

17
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(1) month in duration, no enzymatic cleaner is used in this study. 18 WO
2004/045661 PCT/US2003/036963 The subjects are evaluated at day
zero (baseline), day seven (7) and day thirty (30) for each of the three (3)

wiesisemeperiods. The primary comfort and acceptability VasialRS@5%36963

lens wearing comfort and end of study product preference. The primary
safety variable is slit lamp exameimmggs. 5 123 subjects are

enrolled. 116 (94.31/0) complet Questionnaires for

Treatment Period 2. 118 (95.9%) complete Preference Questionnaires for
TreatreifESPUHE Yeating Reomactienterpliey eaecsiwmsisepeof Aeroplutien of

The s ité[a,m examinatjons indicate that each of the compositions tested
Frﬁ%ls é‘b@}%%érsweﬁﬂ%mémnmﬁeé%e&ﬁaawmgaﬁm&aamnrowdes

his summary are based on subjective answers to selected questions (at
et

e BRdD 18652 and 3). Further tabulations are made

based on subjective answers to m questions noted above, as
well as to other questions includéd ference Questionnaires.
These tabulations are made using answers from the Preference 15-

QuestbAFIRTA 15T T9ExAAMSHEIA o rlmie S s B ipTb s afiirad acceptability of

atjons are %j,follows: Respondents Preferring Respondents

O O Pom e T A B TGHBR e PR, PO PG B ok0s

Prefe Lﬁ?ecﬁrgt Xﬁhje%e 8&1%19 SO ut\llgrrxg,l lrg e%;gé%l %%rgillsl er7ag '(ggmposition A, is sold

.under the trademark ReNu® by Bausch & Lomb and includes 0.5 ppm PHMB, a

poly(oxyethylgne) -poly(oxypropylene) substituted ethylenediaminé surfactant, a borate
buffer sy.stem, 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.

18
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In-the-hand preference 56 27 17 0.02 In-the-eye preference 63 27 11
0.02 Comfort in-the-eye 60 25 15 0.02 Amount of time for lenses to settle
in the eye 47 21 32 0.02 Keeping lenses moist in eyes 55 28 17 0.02
weemppiesises lubricated in eyes 57 28 15 0.02 Soothing ip@iye82003436963
16 0.02 BASED ON A P-VALUE OF 0.02, THESE RESULTS ARE
SIGNIFHEAMEAST /[
PCTILS3003/0a005 A D Chor ML vl 1) ey
(Foxfor énch Bratrrenes (D yRatiaenEANRESItRR «E&W%E&ﬁfbﬁ AYd acéeptability
Preference P Value t overall preference 55 40 5 0.18 In-the-hand
varizttlesneeléds WatiBdLORIIR-HAG- e ITRiareReaRO 3dra éhe ’ﬁﬁ'B}ﬁ'Hal'A)'
in-the-eye 36 34 10 0.06 Amount of time for Jenses to settle in the eye 4
safttyy@idble iedititmiraseninatint findiygs. 47 34 19 0.26 Keeping lenses
lubricated In eyes 47 32 21 0.18 Soothing in eyes 57 32 10 0.02 These
resultd3Adithicets asteenrpliede rthe 9413943 cmnplets PieferhEs Quisitonaxees for
Composition A; and an overall preference of the composition of Example 1

" Tegatment Period 2. 118 (95.9%) complete Preference Questionnaires 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
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
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 seftle 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



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 composition relative to Composition A

woclum4sger or more of the presence of HPMC, the presencgcaies2003/036963
poly(oxyethylene) -poly(oxypropylene) block copolymer surfactant, the 10
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:RéstetitdB 1.1 ppm (w/v)
(polyhexamethylene biguanide) Disﬁﬂﬂ,’]‘ﬁ'\EDT ﬁfﬁfi‘% (w/v) Poloxamer
23pBrgscugtioh/) Sodium Phosphatéeiésidesic 0 aogiinB/) KpbpimigeRivaie)
Sodium Phoesphate Monobasic 0.01 (wK?) 20 WO 2/?)04/045661

P%&%Qg%% (monohydrate) .ijMC 0.15 % (w/v) %/ g;g
(Hycieesypempipiemethyl Cellulose) Sodiwsh Chlorides®.55% (wsv) 0.02

PofgEet it loride Q.14% SWiv) Propyféne Glycol #{.5% (wiipH adfifét
witkedi@@istsopijtiteQuantity sufficient tarbring the pH to 1.4 Water. 0245.
10 ing lenses lubricated in eyes 47 32 21 0.18

ing in eyes ' 57 32 10 0.02

These results indicate a clear preférence 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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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
wabgudsagedd) hours. This 5 treatment is effective to disinfechgiguseiiaeisoss
lens. In addition, it is found that a substantial partion of the deposits
previoughohshp@at«n the lens has been removed. This demonstrates that
this solution-has substantial passive contact lens cleaning ability. Passive
cleaninfP¥€rs to the cleaning which occurs durrng gRAking of a contact
lens, without mechanical or enzymatic enhancement. 10 After this time,
the len§i¥derrmreaienstiyg Celulene)and is placed in the lens wearer's
eye fors's0 e arzghforafortable wear. Alternately, after the lens is removed
from the ol OR%€ rinsed with another q ﬁﬁ?{s’ O¥i¥is solution and the

rinsed ms'k?lﬁlﬁ%}ﬂ%ﬁfeed in the lens Wearer'(f'el ‘i&//\‘}?fa‘?% safe and

comfortable wear.- The composition of examp %sted to evaluate

its comPeshys@feGlgpsl 15 acceptability for th@.g%?vp/fvyydrogel

- (hydrophilic) contact lenses worn on a daily basis "'among subjects

previousfadivapreithiNa®lbasH@ie commercighaaigiaiermtitb B8R pH to 7.4
solution. The study involved a three-month treatment.period. The :
compodYBH8. was used 21 WO 2004/045661@8TI00%003/036963 on a
daily basis for cleaning, rinsing after cleaning, disinfection, and rinsing
prior tg . ication, eefded. Because the treatment period.is only
three n#t?r%%’s%ﬁ%ig@ﬁ%enﬁso eoﬁgtgfﬁa?iléné?éldﬁé?% uced dptapders iahy .
TRGiSHAIE TSNV QY ﬂtﬁg t re. (baseline), day, sevep (7), da .
thirtﬁ%) @éﬁand i(?ay g#%ety 9%??%%& rﬁﬁéa?yr/ %oorr?%hr agﬁl ngb?:lg]pgté?gmﬂ% lens is
nvariablesia rm?mweaan&oﬁ?m{ﬁ%;&aﬂge%ﬁ ANSINCMLPEP A B RIS SRis
The primary safety variable is slit lamp, examination findings.
treatment is effective to disinfect the contact lens. 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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Approximately 80 subjects are enrolled. The slit lamp examinations
indicate that the composition tested is acceptably safe. The comfort and
acceptability results are 10 essentially the same as those of the Example

wcompaesitipn tested in Example 6. Thus, the inclusion of Ogg%#¢5603/036963

propylene glycol in this formula was found to be clinically very acceptable.
BxANaRly basisfoopldaniag sahs effectiemithows Aatmicrobiak agents.such, -
as PHMB was 15 evaluated L&?lng COMPIIE_%)TE(r) brand %%?ﬁ%sgpg pror fo lens
Arplistrivnsasutededa Becunise:diahestacke iR da WIRNARRR SRIHERN, Atr8tion, no
control. The following solutions of phosphate- buffered saline were N
pREFaAtlG eleaner whamwdtsl diféds emdyitimicrobials: Glycol SolutiJO%.0%

NaCl PO4 PHMB (ppm) pH Osmo 1 0.9% 01% 1.5 7.27 340 2 0.75%

0.1% 1TheruhieptverOesalued ot dap ZBIR6ANEY) dHy$ePed (T Sayidrty (30)

- 290.509%0.1 % 1.57.32 275 Contro.79'% FI-The results of this study

GHREBIE)- aSronsmery 2o miot 200 A04B6kLi Ot IR003 1086 Yedring

Rgfﬁ;lts against Staphylococcus aureus ATCC 6538 6.8 x 105 Solution .
@ %T@E?é%‘lf’rﬁ%ﬂdl prodrsteratruenceo Fppimarsafoty Yaileds s

' e])'('gxﬁ]h%t?dg f?ﬁgings.

Approximately 80 subjects 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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20.25% Prop gly <10<105.95.9 30.5% Prop1<10<105.95.9 41 %
Pro <10<105.95.9 52%Pro 1'<10<105.95.9 Control0% Pro | 1.2 x
10'1 2x 10 3.9 4.6 Results against Candida albicans ATCC 10231 2.9 x

wi®2o6xplsiéen Sample Description 4 Hours 6 Hours Log Droppdfiu§itoshssoss
O%Prop 1. 98x10 6.3x10 12 1.7 2 0.25%Prop 1.7x12.9x11.22.0 30.5%

2 835 Contro %@é‘r%%%“% AP% éfﬁ%séﬁéﬁlé%&% zr? iessi?n?‘)r(gra %r)u(; °

90n {‘ mcluslon li)ro ylene [glycol substgntiatty mcreages the
[

efects esc"@a?'br i¢ icrob ‘T Bivever, this-2§ Biféct is also
seen with other cationic antimicrobial dgents. It is arjtidipated that{such
lincrease D?/ah'umroblal effegticiay be[SeBniwiin thg sciugiarg of
2nmn\/lpr b {40 angelof about 015% orfamut P.15 %
3o aboud &5 Rlaon B0t 2% or E:ﬁlz(h higher. TH& treafiBent of
4 ‘1 % >r0 £l v\l nnnnnn S_%@E%_pééeﬂ(_%nﬁ 15-91
) 5 0 uic UJEI dUQII.IUII > . '9 rer :‘.5:'9.:n
adffiate )opTTi;@ RS OCUIf Bggand Tednges the-fiegiene i ptpioblems

- caused by wearing contact Ienses. Tn the context of contact lens care

" ResultizigsinetSandidactbisars AFG01e23d 2sceptdbility are very important,
for example  to promote regular and effective treating of contact lenses.

SAiitm, |ensmpdebesdigdn CoHarsand adcentakility ar¢  1og Drop
4br  Ghr
i 0% Prop gly 198 % 10 63x100 |12 |17
2 025 %Propgly | 1.7x 10° 29107 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
5  effect is also seen with other cationic antimicrobial agénts. It is anticipated that such

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

10 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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of substantial importance and benefit in a contact lens care product, in

particular in the 23 WO 2004/045661 PCT/US2003/036963 present

compositions. which exhibit substantial, even enhanced, lens wearer/user
waypohasssssel acceptability. While this invention has been degpefilag@oiibzs963

respect to various specific examples and embodiments, it is to be

redents deiokRewRNE r t at 5itca :

Sarlous‘igﬁp?r)actlced Wlthlr:g'gﬁagb iéggé%%?(}%élﬁ)%ﬁc aTms s> S Eﬁl ser comfort

anbagcetdnliti?lCT/US2003/036963 WHAT IS CLAIMED IS: 1. A method

of preparing a composition for cleaning contact lenses, comprising:

preparWhitatlis irmentidighid beeddestsbea PASEs AR AP IBL cific examples

component; obtaining data demonstrating effectiveness of an activator in

A eEERdimentacitie febs wikirstautihic b ik 6RBR RO BAREAShEreto and that

microbe; the activator selected from the gtoup consisting of propylene

@W%W@Wﬂmcan@ﬂlmmn@mdpe ofidstifoil ek iRgstagrginimal 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 quaternary

ammonium.
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5. The method of claim 1, wherein the antimicrobial component is selected
Wofr&%tpelgroup consisting of chlorhexidine digluconate, chlorhexidine
BIETSSE e, benzethonium chloride, mysristamidopropyldimethylgﬁﬁﬁ@?‘g}ﬁ’(ﬂ“%z’
Polyquad RTM. 6. The method of claim 1, wherein the antimicrobial
component is present in the composition at a concentration of less than 5
m g]v/vgﬁé. The method of claim 1, wherein the activator comprises
nggﬂ}é AbAIMEDISE. 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 activator is present in the composition in a
L. confenghndrPfroreragaanasangosition (anoleaningsentnstionses. cpmprising:
wherein thg; 'ﬁ%%n'%@f&ﬁﬁﬂﬁdﬂiﬁ"ﬁ&&mﬂ%%ﬁﬁh%aﬁ%‘fﬁﬁ‘i@?&tﬂﬁ‘l from
about 0.1 to 1.5% (w/v). 11. The method of claim 1, wherein the activator
is present fTHRPBHhposition in a concentration demonstrated to reduce a
count of the,RiRTRD AR RiRASHAHAE AFQLi VA LNHIAR 4 MBS asing
period. 12. The method of claim 1, wherein the activator is present in the
corfiffBsitisnsss £f e ABRIRRTOR A ABIRORERE ASai RElRBHCEObS L Gcthator
micgglerdy reéiean! baptesfistRP Mi‘agﬁeﬁé@%%é%l%maﬁ&- The

method of claim 1, wherein the microbe is selected from thé group
consisting NS UstgH Seorasiuam AL drast e Biserd aramrEeisthe actfyator
metheasbabeiaddbl; diRh 6O MBrAREIRUIHINGID DSHRadiLm @otscosity
inducing component selected from the group consisting of cellulosic
derivatives and mixtures. 15. The method of claim 14 wherein the

2. VisqUfi R BT RO OWABESR ARIARGEnicrobial 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

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.

25



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

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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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

WO %S component selected from the group consisting of cellUF§LS2003/036963

derivatives and mixtures, ethylenediaminetetraacetic acid (EDTA), at
least one of 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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