., e3eKFFQ 41 6K6<KTKhp3 COMPOSI TI ONS FOR SOLUBI LI ZING LIPIDS Field of the
I nvention: [0001] The present invention is directed toward aﬂrel atively

mild conposition for solubilizing |ipids. Surprisingly, it mmmym )
y

di scovered that the use of Tetronic 1107TM (BASF, Mount J i
and Pluronic F127TM (BASF) at a weight ratio of about 2:1 in |i pisgsox

sol ubilizing conpositions is nore effective in solubilizing Iipids than use
t hereof at other weight ratios. Conpositions of the present invention
including Tetronic 1107TM and Pluronic F127TM at a wei ght ratio of about
2:1 are useful for nediCQMROSITIONS FOR SOLUBK.IZING LIPS body tissues
and nedi cal devices soiled with lipids. Such is particularly useful for

cl eaning silicone hydrogel high-Dk |enses. Formnul ati ons based on the

bject in mldthat they can be used directly in or on the
?iﬂrr{an bo :JI F’i%i&bﬂ'ﬁea}h St und of the I%ventlon [ 0002] Conventionally,
cont act have I.0t,0 abs tive contact |enses
and vvater @E@g, ptlvePﬁ%ﬁf%&%ﬁrﬁ@ggn '%Hiieﬁiaéiggwiaifga re%it'ﬁ?léf 'Wé‘fd cont act

| enses and soft c;ontfact | epses., Both hard and soft contact |enses nmay

devel op deﬁiRSEP?@ Ign fof salubilizing lipidsi Rurgesinglys itthasrheasudiscoxared thalthpens 1
use of Tetronic 1107™ (BASF, Mount Olive, New Jersey) and Pluronic F127™

(BASF) at a weight ratio of about 2:1 in lipid solubilizing compositions is more
effective in solubilizing lipids than use thereof at other weight ratios.
Compositions of the present invention including Tetronic 1107™ and Pluronic
"F127™ata weight ratio of about 2:1 are useful for medical applications such as.‘
cleaning of body tissues and medical devices soiled with lipids, Such'is
particularly useful for cleaning silicone hydrogel high-Dk lenses. Formulations
based on the subject invention are so'mild that they can be used directly in or on

the human body in situ.

Background of the Invention:

[0002] Conventionally, contact lenses have been classified into water-
nonabsorptive contact lenses and water-absorptive contact lenses, and classified .'
into hard contact lenses and soft contact lenses. Both hard and soft contact

lenses may develop deposits or a stain of lipids derived from tears while the lens

I

*G00002*



is worn in the eye. Such lipid stains may cause deterioration in the
confort of a lens during wear or cause eye problens such as blurred

eyesi ght or congestion of the cornea. Accordingly, it is essential to apply
a cleaning treatnent to a contact lens in order to safely and confortably
use contact |enses every day. [0003] To effectively clean contact |enses,
solutions fornulated for cleaning contact |enses having cleaning or renoval
ef fect over one or nore stains are typically used. Solutions fornul ated for
cl eaning contact |enses may include therein a surfactant useful as a

cl eani ng conmponent. Contact |ens cl eaning solutions incorporating nonionic
surfactants such as a pol yoxyal kyl ene bl ock copol yner such as a

pol yoxyet k =naly . ck_copol r or a derjvative thereof
are knom@%%mﬁﬁﬁ I?&Zl'@g%tﬁbg%%95‘&%‘%@('0@5Wd6tthﬁé’ﬁ@’é’@"t@cﬁr&t ai ni ng
noni oni ¢ T rfactants may risk causing eyesirritation. Geat inportance is
att ached {3 StHENGWERTOLFRHIG RS PIOREMBsysh asr kluged wyesight ot hasgestipn ri ng

t he concen}rati on of cleaning surfactants, if any in the solution, to be
mai nt ai ne@f B¢ ¢asieas Asesrdingly, it pesantiatto spwiyem ¢lbahingarsameneiah cl eani ng
solutions for contact |enses containing cleaning surfactants at | ow

concent r acontast IEnSéNOi'dbrdsaEsafﬂélfl el somhfoPtably tidd adhtaBt lehdsK o4 €
cl eaning power or |ipid-solubilizing power.” As a result, cleaning’

{ T eat ment oB] cont atb diRieneSly hdiodhth e 98S MM BrAHILATHGNt ¢! eani ng

solution, tend to allow lipid stains to remain an Bn the
contact | gBgni i | e eye. 2 0005] U.S. Patent
Nunmber 5, 500?”119280? Eéoctt?%{:\é/ees?ﬁ%\flﬁg Qgﬁ'ﬁ 8@@@“@‘(%}%@% Plﬂ?\"s‘g’?%Pr €care of
contact | ' udi Ssil i cone .pol yner, cont ai ni ng an al kyl eneoxi de

si de chai ﬁ%ﬁﬁ%?ﬁ%’ggmgf'ﬁ% §P|H%k98ﬁég%¥'gﬁ‘§fc°6 N9 Fontachleasas mayi c
surface-agct] ve ents hayin ood cl eaning activity, such as

pol yoxyet 'H9I:ugﬁetﬁgﬁﬂ %kgréctévﬂ@ﬁ@l@swzleaam garapenéntyiCantact lens
hydrophil'i c/1i pophilic balances (HLBs) of generally about 12 to about 18)
as opposedearingspiitiops|inserperatinghaanioniy sarfaotants saph QS@pbl?oWé}kylene
conpositions as primary cleaning agents having HLBs of at [east "about 18.
[0006] U.tdvcieamolymeinsheh a6 agalyostyetn(BAuZdoxgbrabyiand bRIAQRABIASP! Ut on
for contact |enses conprising the conmbination o0f an am no acid t'ype

cati oni c gwr derdiAaive therkotlaré RaAsknONe nonionic surfactant with an HLB above
18 whereby cl eaning powers are synergistically increased over the use of

ith ] [ Ny ionic. fact ant
ndependontTy [ 000 e SBERA Solftin R Rahe e inihoRan o7

t eaches o) | act lens_cl eaning and disinfecting

sol uti on%iu%%é&t%g% ms"géé]f?ﬁrﬂigg%ﬁﬂ%ﬂ“c GRa maﬁﬁﬁcﬁéﬁlﬁﬁﬁc@q{@h@f 20 or
greater. 08l U.S._Patent | i cation Serial Nunmber 101724,679 teaches
the use 51[=‘P @hngOi%fPEt CH'@%?%H ﬁewut}@méhu%cﬁqta&mgath%cwmm@tianws | ess
than 12 ip an anount effective to renove |ipid deposits fromsurfaces of a
contact [CEIngsurfagants) ifanyiadbe sakdioabtovee nmaintaimedt as lov astpesibiar e wel |
known in the art _ : _

Experience shows that conventional cleaning solutions for contact lenses

ccontaining cleaning surfactants at low concentrations to avoid eye discomfort or
irritation, lack adequate cleaning power or lipid-solubilizing power. As a result,
cleaning treatments of contact lenses using‘a low concentration surfactant
éleanihg solution, tend to allow lipid stains to remain and accumulate on the

contact lens, potentially being harmful to the eye.



of contact |ens cleaning. However independent use of nonionic surfactants
for cleaning contact | enses appear to have considerable limtations in

cl eaning effectiveness at | ow concentrations and are known to potentially
cause ocular irritation at higher concentrations. Accordingly, it would be
desirable to find a contact |ens cleaning solution effective in renoving
lipid stains without causing ocular irritation. Summary of the Invention:

[ 0010] The present invention provides conpositions that include Tetronic
1107TM havi ng a hydrophilic/lipophilic balance (HLB) of 24 and Pluronic
F127TM having a HLB of 22 in a ratio of 2:1 in an effective anmount for
renovi ng, reducing and/or preventing lipid deposits on nedical devices such

as but no igvited c a | ense badi. | issyes, Al so, nethods for
r enovi ng }[9@5(]‘ depogﬁﬁsﬁgi%ﬁ}ﬁwgﬁki@g%& tozs'are{@ﬁsa?c’msf or preventing
or reduci % t he,_anoynt of such deposits thereon are_ provided. One nethod of
the presefPMAosEioNsdar thegare sl sosingtianses iegHding:a sligene RolyMeiqueous
conposition conprising two nonionic pol yether surfactants each havi ng HLBs
great er t kantainjoaaniakylaneoxide sideoehaini ingludgdinihe siliconacpelpmenavi ng t he
greater HLB present in an anount about tw ce that of the nonionic polyether

sur f act antofmositions fzee InomonicbBfacaastiveragenmts I"fafvfr?@géd@cle@ni aGtityhe
formation of |'ipid deposits on the contact |ens. [ 0011] Anot her net hod

O b, P 8880 e ORISR RS OB IOk eEb e SRy, 2ceous

conmposi tion conpri'sing two non ants each having HLBs
greater t . { QNI ther rfacta havi ng t he
oroator HETSPRIHpbBRN ULl PRRSH S SRR FlatBus T2 tn BERERIangs pol yet her
surfactant_havi the lLower HLB, in_an unt effective to rempye lipid
deposi ts %’PB&?%%%@?E%‘Q\&?H@EM%{E?VIagfs@be REPAYER 'Qtﬁﬁ CPRRANEONS 35 er r ed
enbodi nent g, IiB' d deposits can be rempved from surfaces of a contact |ens
wi t hout nRAWATY eﬂmsgagﬁntﬁﬁévvwrl@llﬁﬁ@faéi@@{%abe)ulblﬁ-rinsi ng. [0012] Still
anot her net hod of the present invention conprises preventing deposition of
|i pi ds on[@08dnt act U.SnBatent Namwent, 417 114d (Fsezukiiet al. hdisblvdes angoluters

soaki ng the contact |lens in an aqueous conposition, and inserting the

contact | fangontadt fensegecomprizing the osmbinatiba ofampaaino asld tysetatishigont act
l ens, or instilling one or nore drops of the conposition in the eye while

vearing t S@fsaaheaid hERast ¥HE hehdnid sy SL8TRAGVIth @R Hm'biot%é? 88t\)09er%% i oni ¢

pol yet her surfactants each having HLBs greater than abou wth'the

About 1 vi SeN RERy S e SRRl s B3 rtheldes SRl o ner e,
D2 2oy 514 ESHUNE o Ao 0 ARG G B BRRRNR {me 3 SR 1
ot ont aPhoBrL: ey (Ui FeReRRAbBlcAtion Seiial Number 1073k, 767 tehones anes " '

rub.and no-rinse.contact lens cleaning and disinfecting solution including one or |

more polymeric surfactants having a HLB of 20 or greater.

[0008] U.S. Patent Application Serial Number 10/724,679 teaches the use

of one or more nonionic polyether surfactants having a HLB less than 12 in an

amount effective to remove lipid deposits from surfaces of a contact lens.



[0014] FIGURE 2 is a graph illustrating the effect of the weight ratio of
Tetronic 1107T"" to Pluronic F127TM on the lipid cl eaning (absorbance at
486 nm) efficacy. Detailed Description of the Invention: [0015]

Conpositions of the present invention nay be used with all contact |enses
such as conventional hard, soft, rigid and soft gas perneable, and silicone
(i ncludi ng both hydrogel and non-hydrogel) |enses, but is preferably

enpl oyed with soft hydrogel |enses. Such | enses are conmonly prepared' -from
hydr ophi | i ¢ nonomers such as 2-hydroxyethyl (neth)acrylate,.

N-vi nyl pyrrolidone, glycerol (meth)acrylate, and (nmeth)acrylic acid I'n the
case of silicone hydrogel |enses, a silicone-containing nononer

<P gni 11 can 098 unt s ¢ fﬁ%ﬁk"%@e@%ﬂaﬁﬁﬁ'oﬁéw”@%&?ﬁfssﬂfg&i@c%ﬁses B8 g

and especi 20 to 70 percent water 00 SItIOﬂS enpl o |n thIS
i nvention 0?95}/”5 dB0% C@@Pm@l o Qwe‘fﬁreméﬁhﬁﬁé? Wﬁ?sng nRNieRie sua‘gc@gﬁqun al
conmponents, two d| ffering nonionic 6 pol yet her surfactants having HLBs
greater th@lpaniggiopniactdensas apnaas tehane geasidarable linitationatn cleaninger HLB
surfactant of about 2:1. If both surfactants have the same HLB, preferably
t he wei ghteffedtiveness bt pmecommEntatibas awdi aybtkneowf lagpatentilly damserodmérecul ar
wei ght surfactant is about a 2:1 ratio. Many nonionic polyether surfactants

conprise Gfftafién aph@h@h@bﬁéemratm\lsyrmdo@dmglvamula bleadd dnabRxieAing/ hene
(-OR) repeats units wherein R has carbon atons. Representative

noni oni ¢ p%rﬁnﬁéthéﬁs el¥ah ﬂ%?ﬂhﬁoﬁ@ﬁ@&t‘l@%n@eﬂ%ﬂn%' ipidst&ing |ttvt\1h‘8|9t ﬁé‘égﬁér i ni ng

di fferent of oxyal ne repeat units ratio o

the HLB of tant Exanpl es of such pol oxaners are pol yoxyet hyl ene,
pol yoxypr op 'k copol ymers avail abl e under the trade name Pl uroni cTM
(BASF) . Pol oxam nes are et hyl ene di am ne adducts of such pol yoxyet hyl ene,
pol yoxypropyl ene bl ock copol yners avail abl e under the trade nane Tetroni cTM

(BASF), including for exanple pol oxam ne 1107 (Tetronic 1107TM having a
mol ecul ar M@]@DLQLHE_MHEQFL 500 to about 27,000 wherein at |east 40

wei ght percent of said adduct is poly(oxyethylene) having a HLB of 24.

Sui t abl e 60816hi c poThephresens invieatioaprevifles cosmositionsithaisintiude T atfortide
present invention include for exanple but are not limted to Pluronic F38TM

IR el iy i el B AL G O
(BASF) haa¥thgra B 6f 226 81M8tid of 2:1 in an effective amount for removing, reducing
and/or preventing lipid deposits on medical devices éuch as but not limited to
contact lenses, and bodily tissues. Also, methods fbr removing lipid deposits
from surfaces of contabt lenses and for preventing or reducing the amount of -
such deposits thereon are provided. One method of the present invention |
comprises soaking a contact lens ih an aqueous composition _comprising two
nonionic polyéther surfactants each having HLBs greater than about 18, with the
nonionic polyether surfactant having the greater HLB present in an amount about

twice that of the nonionic polyether surfactant having the lower HLB, in an

amount effective to reduce the formation of lipid deposits on the contact lens.



AMNor 7700, Pluronic F77TM (BASF) having a HLB of 25 and AMW of 6600,

Pl uroni c F87TM (BASF) having a HLB of 24 and AMWV of 7700, Pluronic F88TM
(BASF) having a HLB of 28 and AMWor 11400, Pluronic F98TM (BASF) having a
HLB of 28 and AMW of 13000, Pluronic F108TM (BASF) having a HLB of 27 and
AMN of 14600, Pluronic F127TM (BASF) having a HLB of 22 and AMN of 12600,
Pl uronic L35T"" (BASF) having a HLB of 19 and AMWNVof 1900) Tetronic 707TM
(BASF) having a HLB of 27 and AMW of 12240, Tetronic 908TM (BASF) having a
HLB of 31 and AMW of 25000, Tetronic 909TM (BASF) having a HLB of 32 and
AMV of 30000, Tetronic 1107TM (BASF) having a HLB of 24 and AMWN of 15000,
Tetronic 1307T"~ (BASF) having a HLB of 24 and AMW of 18000, and Tetronic

1508TM ( B havi n kB 7 f, ) 7 el atiyvely high
HLB val ueiﬁ?rgat er ?}@ﬁ abog{hO%B(?ﬁﬁg @%ﬂ%‘%&%’?‘e@é&%ﬁ%ﬁ %kﬁ}g ﬁi gher,
indicate a l%\é\?ﬂfﬁ‘af'fi nity for both hydr oghob.i c nol ecul es, an?/ or surfaces,
such as | “B 3 'R\ QUSRI TP COMREBING; twoy RONPRIE RASIRRMI oni ¢

pol yet her srLr;rfact ants used in conbination-in about a 2:1 ratio as described
above, haveradantsergiuhayngitfis greaten thagabosh 48, withithe apnionia golyethere
surface of contact lenses as illustrated in Figures 1 and 2, and are

ef f ect i vesuriactanblavigg lthe geeatér biBt present ihareambuab abagt twicsthas ofitHdout
mechani cal or digital 8 cl eani ng. Such nonioni c pol yether surfactants are

pr ef er abl yorioplcysigether eafactant haviag dhe IdieeMHEBEM an BMRUNt Bffebtivd Rt 2l
conbi ned anounts ranging fromabout 0.1 to about 6.0 wei ght percent, nore

f bl i i ' : ' I [
e e R g R T L ST

i nvention ' . i {1 are | ' itable for disinfecting
a contact pfetef%@eéc%a bgogﬁrtn%g?géﬂﬁ!d #%ﬁi%‘%ﬁ%%@?ﬂ ?u'?%"e&rcgfae??% Ct hat
the subjegt _capposition |, so include at | east one antim crobial agent,
especi al | ¥"§ M%&ii%"@é‘%?g l?i?@?%%néb @Tgf’é‘ﬁf“@ﬁa?y HeNges its .

antimcr o[taogl activi t'i t hrough a chem cal or physicochem cal interaction
with orgatf0dgd. so Blkanpter ferthadof theprasent itestionicomprisesquepenting on nmay
be instilled directly in the eye, i.e., without rinsing the contact |ens
with a segepesitiorcohlipids bhanconthet lansiwhilerworirabn dyeaye.nFbigsmethdde an

ophthal m cally acceptable antim crobial agent. [0019] Suitable

ant i m cr otorapriseess skih@thelsentabt lehe iRk JUR\IMh PSSt G nddiRsEMmgahBar y
ammoni um salts whi ch do not include signiticant hydrophobic portions, e.g.,

al kyl chagdrta6taBRS iiﬁiH&ey@Mhbb@f’ihﬁﬁ?tﬁ@&@ﬁu{[&o@&@ﬁﬁ‘rgrﬁﬁfg& ?gbécﬂ%tseﬁpary

ammoni um salts for use i'n the present invention iInc exanpl € but are
not |im tedt . j - il Q) =2 < = di il el and

[4tri Is( Zlﬁgtgilﬁ%eg%)r%ﬂﬁb%}%w@é Eé?‘éﬁ?#bﬁqﬁﬁ&? é{%'%&ﬁf\&éé’@gﬂﬁ% anmoni o] 9
di chl ori dg, (. ] C Regi.stry Nunber, 75345-27-6 ener al |

avai | abl e&a{g%g%%ﬁ@égﬁ ﬁ% @PEH%P PlTises wo W?'Hﬁlﬂol‘fe?mfer rmn%/) . Al'so
suitable ar i guani des and Lhei r salts, such as o

1,1 - hexaﬂﬁ?ﬁ‘r‘g@%ﬁ@_ NYINeBLRy greatarthag akavtits, with the apnienicanlyether

pol y( hexanet hyl ene bi guani de) (PHWVB) available fromIC Anmericas, 1nc.,

W | mi ngt ourfastantehayinghther greaterthilB gresent icasrmouniChouidwical thatofthech! ori dé

(BAK) and sorbic acid.
nonionic polyether surfactant having the lower HLB, in an amount effective to

prevent deposition of lipids on a contact lens while worn in the eye.



[0020] One or nore antimcrobial agents are present in the subject
conpositions in an anount effective for disinfecting a contact |ens, as
found in conventional |ens soaking and disinfecting solutions. Preferably,

the antim crobial agent will be used in a disinfecting anobunt or an anount
from about 0.0001 to about 0.5 weight percent by volunme. A disinfecting
anount of an antim crobial agent is an anmount that will at |east partially

reduce the microorgani smpopulation in the fornul ati ons enpl oyed.
Preferably, a disinfecting amount is that which will reduce the m crobi al
burden by two |l og orders in four hours and nore preferably by one | og order
in one hour. Most preferably, a disinfecting anount is an anmount that w |

elimnate _- cro Lal cburden on a contact |ens when used in the reginen
for the rctoHrermied B AHIREAWINABEDA Cheni cal Disinfection Efficacy Test -

July, 1985 Contact Lens Solution Draft Guideli nes%. Typical ly, such agents
are presertBOI3l concHGUREINS & aiagphref lividateapts (absotEnce s 486 0M) vs.

wei ght percent based on volunme (wv), and nore preferably, from about

0. 00003 t coapeatratiornsf nenighic peyetbat surfactanf,@®@1] Conpositions of the
present invention may al so contain various other conponents including for

exanpl e bootd} |iniRIGURE Drie sograpir dlustratingithe effsbt of theanerheratid of
agents, one or nore osnolality adjusting agents, one or nore surfactants,

one or norftRIKid 107D ROPNSniBIFN2T M‘H?ﬁth@lgﬁ@&%_a‘ﬁﬂgt gd&o?&ﬁ%sat 4694

Chel ati ng agents, also referred to as sequestering agents, are frequently
enpl oyed i i&%&j unction with an antim crobial agent. These agents bind
heavy neta 5§, which mght otherwise react with the | ens and/or protein
deposits and collect on the lens. Chelating agents are well known in the
art, and exanples of preferred chel ating agents incl ude

et hyl enedi am netetraacetic acid (EDTA) and its salts, especially disodium
EDTA. SucHhelgiad Degedotiol) eflhenyentioned i n anounts from about 0.01 to about
2.0 wei ght tEer cent, nore preferably fromabout 0.01 to about 0.3 weight
percent. (0] sui t dnrepesitiors oEthenrreagehinyention oy b usethivithadl cbntactt ri ¢
acid, tartaric acid and their salts, e.g., sodiumsalts. [0023]

Conposi ti tersesfsucheagpcavantionalieantd| soft miyid keddssti gaspefmeatsie vard siiitosé
osnolalities, but it is preferred that the conpositions are iso-osnmal with

respect t ?n@l‘ﬂ@iirfd boHshydPB§S afriocﬁéﬁ-}‘\ydidgélﬁleﬁé@i,%%@n&%gw&ngpwﬁﬂsi tions

have an 1 osnotic 'val ue of |ess’than ‘about e preferably
f b Ty ' . . 4:260 t
bout 310 iRERA LY FEGHH ored TEREN fehedt it BaihrBh B3l KO RTABEMNIG oy e

in the co sition to obtain the.desir final nmol al it Exanpl es of

sui tabl e %?P&”i?’.gﬁ}‘%aﬁ‘%éﬁyﬁ&”g&&?ﬁ Zn}eﬁﬁpﬁ%a}atebBlgwgylgyrﬁgli/dqqem ted to sodium
and potassjum ghl oride, nonosacchari des, such as dextrose, calcium and
magnesi urrgl}'ﬁ?m(iirzﬁﬁth)éﬁﬂ/l?t@wa |(E@P)§P iapid. Bolthpdtasesfailicosedivgsegen and
propyl ene glycol. Typically, these agents are used individually in amunts
rangi ng f IE0$EEDB GilicongicantaiBingeNgnemesis eppolyme riped Mathaatl lgastianem about 0. 1
to about 2 weight percent. [0024] Conpositions of the present invention

have an ohpdiophiticcabhygmeomSaichiérses-hbsdrbaligroficeattanhounts lof watérgeydiedlyeen
about 6 to about 8, and nore preferably between 6.5 to 7.8, and nost

pr ef er abl soabe0ito Botperéert byAweight éﬁh’és@étﬁ%l%‘%(? gcnl?tr)] gl@u\"cf,dérﬂrv@atéﬁy be enpl oyed

to obtain the desired pH val ue.” Suit abl e for exanple but

t | idR4tegd tO - : . i j / di b te,
Shospnat el 01, &, S Stk EEpIRRAT SRR (RO or el B8 s AR Dot Fors
based on di um or .pot a.ssi m citrat e.alnd/ or citric ag¢jd, sodium
bi car bona?g,e COMRRPHYBHEP uﬁ&f paessenfip c?@ﬁ@ﬁq{ﬁqt%ﬁg’otcﬁﬁ?@lﬁ NORIQAKT al | y,

buffers will be used in anobunts ranging fromabout 0.05 to about 2.5 weight
percent, and-preferably, fromabout 0.1 to about 1.5 wei ght percent.




12 [ 0025] The subject conpositions may |ikew se include a wetting agent,
to facilitate the conposition wetting the surface of a cohtact lens. Wthin
the art, the term"hunectant” is also commonly used to describe these
materials. Afirst class of wetting agents are polyner wetting agents.
Exanpl es of suitable wetting agents include for exanple but are not limted
to poly(vinyl alcohol) (PVA), poly(Nvinylpyrrolidone) (PVP), cellul ose
derivatives and pol yethyl ene glycol). Cellul ose derivatives and PVA may be
used to al so increase viscosity of the conposition, and offer this
advantage if desired. Specific cellulose derivatives include for exanple
but are not liYnited to hydroxypropyl nethyl cellul ose, carboxynethyl

cel | ul ose, negggl cel lul ose, hydroxyethyl cellul ose, and cationic cellul ose
dor i vat | vaOVelaeesutacaaid haying HLBsgreater thamas B apvaighBmtiocefthighecHLB
cellulosic polynmers also help prevent accumul ation of |ipids and proteins
on a hydr spifactant te fewen kB seirfastant of abooin2:d . debbihl suafactarts hwaweshencl ude
for exanple but are not limted to water sol uble polynmers commercially

avai | abl e santieHLBh eréfeFably Guswelght ratkobt Bigh¥r nietaPRERRE SuAas@ast & | on)
desi gnati on Pol yquat erni um 10, including the cationic cellulosic polyners

avai | abl e g0 ég%‘ﬁﬁg $ Lfom A i son,
New Jer sey, gﬁ@ﬁwg”érz)‘?ggggﬁupnﬁe ut na(')gtb'u%t’lgﬁ]i.?eréﬁ@() '@gﬁ\’/ﬁgﬁbﬁ‘wyﬁéﬁem ly,
t hese catipm Ly cQnt.aj rnized N, N-di,met hyl am no

glr oups ?I c?ﬁ???ﬁ@%é%?ﬁ%%@%%ﬁ?r%ﬁ% ﬁ_r B??t“%rt%%f%%’gxﬁmv:@i _tab: ed
class of we ng _age IS non-po ric i hg agents. anpl es i ncl ude
gl ycerin, °5¥%'By'r%eﬁ§- T@/’%?Pe%{ﬁdﬁwﬁwerﬁﬁh&ﬁﬁ%&ﬁ@a@% atomsl gl ycol s.
(0027] The specific quantities of wetting agents used in the present =

i nvent i on R@Preseniativeiapeinaioprelveiber sneacigpts eemptse blaskenalymetsef e of ng
agents wll typically be included in an anpbunt from about 0.01 to about 5

wei ght pemaetdiffereat kindslof oikyalityleneuepeatiunits, dhe ratiofwhightdegtermiantg [ 0028]
It will be understood that sone constituents possess nore than one

f unct i onatheHLBI dfithe suifactamtanpxamples! df Wueh oledréls Bl dkyethyiand
polynmeric wetting agents, but are also referred to as "viscosity iIncreasing

agent s” t90iy69<¥;§1%§>9!e‘hie5’618§lk E%p@l@nﬁe@@a%ﬂﬁméiuﬁdgptﬂé trQ&éinEﬁgeult:’e@r%fﬁﬁmn Is a

sui tabl e nonpolyneric wetting agent but is also may contr 0 adj usting

tonicity. i1l ; ' t | includ

or mor e o BERa m Sar e 4R efvisre b TaE sbol B o Rl P Ble R RSt o .
ioni hoteric. Prefer) fact ant hot eg,i

noni oni ¢ 8PP BRYEnSTHESk GhpSmars aSriia LBEeEBs Brae AT botaREn

sol ution g Egni rritating to eye tissues. The surfact ant, serves mainly to

facilitat @1 = \}'&‘F'”@'ﬂgrfehg?‘@mﬁ%%%%'ﬂﬁaﬂﬂ@? (befremie 1364t achaviega. 14

molecular weight from about 7,500 to about 27,000 wherein at least 40 weight:
percent of said adduct is poly(oxyéthylene) having a HLB of 24, Suitable
nonionic polyether surfactants for.use in compositio.ns of the present invention
include for example but are not limited to Pluronic F38™ (BASF) having a HLB of
31 and averagé molecular weight (AMW) of 4700, Pluronic F68™ (BASF) having
a HLB of 29 and AMW of 8400, Pluronic 68LF™ (BASF) having a HLB of 26 and



[ 0030] Suitable nonionic surfactants include for exanple but are not
limted to polyethylene glycol esters of fatty acids, e.g. coconut,

pol ysor bat e, pol yoxyet hyl ene or pol yoxypropyl ene ethers of higher al kanes
(C12-C18), polysorbate 20 avail abl e under the trade nanme Tween 20 (ICl
Americas, Inc., WImngton) Del aware), pol yoxyethylene (23) lauryl ether
avai |l abl e under the trade nanme Brij 35 (I Cl Anericas, Inc.), polyoxyethyene
(40) stearate avail able under the trade nane Myrj 52 (I Cl Americas) Inc.)
and pol yoxyet hyl ene (25) propyl ene glycol stearate avail abl e under the
trade nane Atlas G 2612 (I1Cl Anericas, Inc.). [0031] Another useful class
of cleaning agents are the hydroxyal kyl phosphonat es, such as those

di scl osed j , tent Nu M 37. (Ri r t al vai | abl e
under t he 4@!@8&5&@ '%HE{HB% Nb?ﬁggﬁ? aw.&)a %El% ‘ﬂfﬁﬁe and ﬁ“’l‘é’o‘?fﬁdﬁqao, [ 0032]
Anphoteric_ surfactanis suitable for use in a_coq&osition accordi ng to the
present i mBIAHIGRST nc(BARF haavdpg 31 HLBof 2deand AMViof 730DePhtoris g ¢ al | y
under the trade nane M ranol TM (Noveon, Inc., C eveland, Onhio). Another
useful cl 4BASH) haninigoa &iliBcofls2f aind tAdi\sor $1%rﬁjurdriice598§)“ (BASErhavipgepy!
bet ai ne, commercially available from various sources. 15 [ 0033] Vari ous

ot her i oniHLBsf 28 ldndasMaviph08e00,cPlarshie 108t (BASFREAWAG R MLBIGDIRah@r in
the invention can be readily ascertained, in view of the foregoing

dosor U1 g BOTBARCIGRAENE 72 P cygee) 5aaAg ST i AR o 13885, oo
coset i o, PIRETR P35 AR T o AeE Bt T ansF R B R o R Pee T 10aa
(o about88SFautigecs T G \aRd ARGESE aadt. Feobicdis™ Bt Shaing 2anout
9.0 wei ght percent, and nost greferabLy abgpt 0.1 to about 7.0 weight
percent . HLBof31and AMW of 25000, Tetroni¢ 909 ™ (BASF) having a HLB of 32 and
AMW of 30000, Tetronic 1107 ™ (BASF) having a HLB of 24 and AMW of 15000,
Tetronic 1307™ (BASF) ha\iing a HLB of 24 and AMW of 18000, and Tetronic
1508™ (BASF) having a HLB of 27 and AMW of 30000. -

[0017] Relatively high HLB values greater than about 18, or even more
preferably 22 or higher, indicate a lower affinity for both hydrophobic molecules
and/or surfaces, such as lipids and hydrophilic molecules. Relatively high HLB
nonionic polyether surfactants used in combination in about a 2:1 ratio as
described above, have been found to significantly decrease lipid affinity to the

surface of contact lenses as illustrated in Figures 1 and 2, and are effective in

removing lipids from the surface of contact lenses without mechanical or digital



|[003‘5]' As an illustration of the present invention, several exanples are
provi ded bel ow. These exanples serve only to further illustrate aspects of
the invention and should not be construed as linmting the invention.
EXAMPLE 1 - Preparation of Test Solution: [0036] ‘A nultipurpose |ens care
sanple solution for testing was prepared in accordance with the fornul ati on
set forth belowin Table 1. 16  TABLE 1 MJLTI PURPOSE LENS CARE TEST

SCLUTI ON I ngredi ents %V W~ Test Sol ution 1 Pluronic P1272.00Tetronic
11071. 00Sodi um Phosphat e Monobasi c0. 15Sodi um Phosphat e Di basi c0. 31Bori c

Aci d0. 85PHMB (ppn) . 1. 1Sodi um Chl ori de0. 26Dequest TM 2016

(309 0. 1Pol yquat er ni um 100. 02pH7. 0Csnol al ity (nOsni Kg) 300

cleaning. Such nonionic polyether surfactants are preferably employed in
compositions of the present invention in total combined amounts ranging from
about 0.1 to about 6.0 weight percent, more preferably from about 0.2 to about
5.0 Weight percent to achieve cleaning efficacy.

[0018] | According to various preferred embodiments of the present
invention, the subject compositions are likewise suitable for disinfecting a contact
lens soaked therein. In addition to water, it is preferred that the subject
compositions _also include at least one antimicrobial agent, especially a non-
oxidative antimicrobial agent that derives its antimicrobial activity through a
chemical or physicochemical interaction with organisms. So that the contact
lenses treated with the composition may be instilled directly in the eye, i.e.,
without rinsing the contact lens with a separate composition, the antimicrobial
agent needs to be. an ophthalmically acceptable antimicrobial agent.

[0019] Suitable antimicrobial agents for use in the present invention
include quaternary ammonium salts which do not include significant hydrophobic
portions, e.g., alkyl chains comprising more than six carbon atoms. Suitable.
quaternary ammonium salts for use in the present invention include for example
but are not limited to poly[(dimethyliminio)—2-butene¥1 ,4-diyl chloride] and [4-

tris(2-hydroxyethyl) ammonio}-2-butenyl-o-[tris(2-hydroxyethyl)ammonio]



.Dequest TM 2016 = di phosphonic acid sodium salt PHVB = pol y(hexanet hyl ene

bi guani de) EXAMPLE 2 - Preparation of Test Solution: [0037] A |lens drops
sanpl e solution for testing was prepared in accordance with the fornul ation
set forth belowin Table 2. 17 TABLE 2 LENS DROPS TEST SCLUTI ON

| ngredi ents 9%V W Test Sol ution 2 Pluronic P1272. 00Tetronic

11071. O0Tr onmet ham ne0. 121Sodi um Bor at e0. 134EDTA- Na0. 05@ yceri nl. 0Sodi um

Chl ori de0. 38Sor bi ¢ Aci dO. 165Pol ymer JRTM). 02pH7. 0Csnol al ity (mOsni Kg) 305
EDTA = et hyl enedi am ne tetraacetic acid EXAMPLE 3 - C eaning Effect of Test

Sol uti ons:

dichloride (Chemical Abstracts Registry Number 75345-27-6) generally available
as Polyquaternium 1 (Onyx Corporation, Montpelier, Vermont). Also suitable are
biguanides and their salts, such as 1,1’-hexamethylene-bis[5-(2-
ethylhexyl)biguanide] (Alexidine) and pon(héxametherne biguanide) (PHMB)
available from ICl Americas, Inc., Wilmington Delaware under the trade name
Cosmocil CQ, benzalkonium chloride (BAK) and sorbic acid.

[0020] One or more antimicrobial agents are present in the subject
compositions in an amount effective for disinfecting a contact lens, as found in
conventional lens soaking and disinfecting solutions. Preferably, the antimicrobial
agent will be used in a disinfecting amount or an amount from about 0.0001 to
about 0.5 weight percent by volume. A disinfecting amount of an antimicrobial
agent is an amount that will at least partially reduce the microorganism |
population in the formulations employed. Preferably, a disinfecting amount is
that which will reduce the microbial burden by two log orders in four hours and
more preferably by one log order in one hour. Most preferably, a disinfecting
amount is.-an amount that will eliminate the microbial burden on a contact lens
when used in the regimen for the recommended soaking time (FDA Chemical
Disinfection Efficacy Test — July, 1985 Contact Lens Solution Draft Guidelines).
Typically, such agents are present in concentrations ranging from about 0.00001
to about 0.5 weight percent based on volume (w/v), and more p.referably, from

about 0.00003 to about 0.05 weight percent.
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] 0038] The cleaning effect of several test solutions over |ipids was

exam ned by neans of a lipid-solubilizing rate nethod. Specifically, the

| i pids, Coo-so chol esterol/|anosterol esters, available under the trade
nane Super Sterol EsterTM from Croda | ncorporated, Parsippany, New Jersey,
and a dye material, available under the trade nane Sudan | TM from Al drich
Chem cal Conpany), 18 M | waukee, W sconsin, were used to produce a lipid
solution used in determning the lipid cleaning efficacy of several test
solutions. The lipid solution was produced by heating 9.9 grans of super
sterol ester until nelted. Once nelted, 0.1 gramof Sudan | was added and
m xed well. The m xture was a honobgeneous red wax at room tenperature that

| i quefi ed p slig jos 0 ass. test. tubes, five drops of

li quefied I;olh%ﬂj sol u ?Oﬁg\%\glgﬂ%|02@i%p%§gpﬁ@vguhgn 53y e sontaimureaus v

col | ect ed.o %ltpe t he Iigi.d sg,l ution in the test tubes cooled to room
terrperaturé, HMpoRerds Reluding far exaypplechutingy limiteddoraneosr moea chelhtingon was
added to a test tube containing roomtenperature |lipid solution and

agi tated fA5d/orsaquigsterilg agmts cang ot mone opawlalityatipistifyMgeats, opedr
tenperature. Supernatant fluid fromeach test tube was collected and the
absor bancénere sigtactanmasomeas nord Umﬁeﬂn%@?@h@@ﬁ@bpﬁﬁé of %r@%@%ﬁl '

Cor poration, Kyoto, Japan). Lipid solubilization was estinate B?/ intensity
of the redgeatwr of Sudan | at 485.5 nm The higher the intensity, the nore
effective the test solution at solubilizing the lipids: Test results are

set forthypedaw i n ?gé}q4 E 3 Miltipurpose Lens Care
Sol uti on E:onpza]r ative tl%m;' sufst%Isqlse?%{ergé?ﬁbtqso%eqﬂeﬁit%"@?wtﬁi 3% i on Test
Sol ution ?reﬂué% %%Mﬁl ih'c%ln'jlusn-lc-:l}/ilog'm%hlag %ln |g1?ér<e)bi|:aj\|l gggrl\\/lt.o'ﬂ?eess?)e agents

bind heavy metal ions, which might otherwise react with the lens and/or protein

deposits and collect on the lens. Chelating agents are well known in the art, and
examples of preferred chelating agents include ethylenediaminetetraacetic acid'
(EDTA) and its salts, especially disodium EDTA. Such agents are normally
“employed in amounts frorh about 0.01 to about 2.0 weidht percent, more
preferably from about 0.01 to about 0.3 weight percent. Other suitable

sequestering agents include gluconic acid, citric acid, tartaric acid and their salts
e.d., sodium salts. |

[0023] Compositions of the present invention may be designéd for a
variety of osmolalities, but it is preferred that the compositions are iso-osmal witH

respect to eye fluids. Specifically, it is preferred that the compositions have an

11



.Opt ifree ExpressTM 0. 026 ReNu Multi Pl usTM (Bausch & Lomb | ncor porated,
Rochester, New York) Sol ocare PlusTM (C ba Vi sion Corporation, Duluth,
Georgia) Optifree Express TM (Al con Laboratories, Fort Wrth, Texas) TABLE
4 Lens Drops Conparative Study Results Test Solution Lipid Solubilization
Test Solution 2 0.250 VisineTMfor contact |enses 0.012 ClerzTM 0. 122

Bl i nk-n-Cl eanT"" 0.016 VisineTM (Pfizer, New York) New York) ClerzTM (Al con

Laboratories, Fort Wrth, Texas) Blink-n-CleanTM (Al |l ergan, Irvine,

California) 20
osmotic value of less than about 350 h’lOsm/kg, more preferably from about 175
to about 330 mOsm/kg, and most preferably from about 260 fo about 310
mOsm/Kg. One or more osmolality adjusting agents may be employed in the
composition to obtain the d'esire'd final osmolali{y. Exahples of suitable
osmolality adjusting agents include, but are not limited to sodium and potassium
chloride, monosaccharides such as dextrose, calcium and magnesium chloride,
and low molecular weight polyols such as glycerin and propylene glycol.
Typically, these agents are used individually in amounts ranging from about 0.01
to 5 weight percent and preferably, from about 0.1 to‘ about 2 weight percent.
[0024] Compositions of the present invention have an ophthalmically
compatible pH, which generally will range between about 6 to about 8, and more
preferably between 6.5 to 7.8, and fnost preferably about 7 to 7.5. One or more
conventional buffers may be employed to obtain the desired pH value. Suitable
buffers include for examplé but are not limited to borate buffers based on boric
acid and/or sodium boréte, phosphate buffers based on NézHPO4, NaH2PO4
and/or KH2POy4, citrate buffers based on sodium.or potassium citrate and/or
citric acid, sodium bicarbonate, aminoalcohol buffers and combi_na‘tions thereof.
Generally, buffers will be used in amounts ranging from about 0.05 to about 2.5

weight percent, and preferably, from about 0.1 to about 1.5 weight percent.

12



[ 0039] Conpositions of the present invention may be used for soaking a
contact | ens whereby the aqueous conposition conprises two differing

noni oni ¢ pol yether surfactants having a HLB greater than 18 in a 2:1 ratio
as descri bed above and in an anmpbunt effective to reduce the formation of

i pid deposits on the contact |ens. [0040] Conpositions of the present

i nvention may al so be used for rinsing or soaking a contact |ens whereby

t he agueous conposition conprises two differing nonionic polyether
surfactants having a HLB greater than 18 in a 2:1 ratio as described above
and in an anmount effective to renove lipid deposits fromsurfaces of the
contact lens. [0041] Still another method of using conpositions of the

pr esent igﬁ&g&'on C ri ses preventing deposition of |ipids on a contact

| ens whi | on t H® gyRyjecteprapesitiomayrikemdsssinshisle awetting agentate | ens
in an aqueous conposition with two differing nonionic polyether surfactants
havi ng a Hagliigte theeeompasitios wetting thelsurfadeofa cdriact ldnsd Withineharzt, thesent
in an effective anount to reduce the formation of |ipid deposits on the

contact | aesm “eudettzneTisialgd canmumy aséd teassdrbd theseyRatetiaROU fiFdtnsi ng t he
conposition fromthe contact lens, or instilling one or nore drops of the

Gopos: 11 on sy AU AgeNs B BRI NN RESTS: P afhinh S SufIR ety 1)
A ovSh, B RURCRLE!BEEARBI0N A RIS BSFubl SRR TevAST O
the cf ai mPoNeVgRBKsAdone) VP nedlhfodsuicivatives sadnandetiviene aBcRbr o1 n
specifically described. 22 W claim A conposition far preventing, '
renovi ng Sreliuasedarlyatives pad YA srabe uspd do alssostiaaserviscasityiof dhe devi ce
cOmPTLS! n%'omposition. and offer this advantage if desired. Specific cellulose derivatives
include for example but are not limited to hydroxypropyl methyl cellulose,
carboxymethyl cellulose, methyl cellulose, hydroxyethy! cellulose, and cationic
cellulose derivatives. As disclosed in U.S. Patent Number 6,274,133, cationic |
cellulosic polymers also help prevent accumulation of lipids and proteins on a
hydrophilic lens surface. Such cationic cellulosic polymers include for example
but are -_not limited to water soluble polymers commercially available under the
CTFA (Cosmeti_c, Toiletry, and Fragrance Association) designation
Polyquaternium-1 O, including the cationic cellulosic polymers available under the
trade name UCARE® Polymers from Amerchol Corp., Edison, New Jersey, such
as for example but not limited to Polymer JR™. Generally, these cationic

cellulose polymers contain quaternized N,N-dimethylamino groups along the

cellulosic polymer chain.
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two nonionic surfactants having HLBs greater than about 18 with said
noni oni ¢ surfactant having a greater HLB present in an amunt about tw ce
that of said nonionic surfactant having a |ower HLB. 2. A conposition for
preventing, renoving or reducing the formation of |ipid deposits on a
medi cal device conprising: two. nonionic surfactants having equal HLBs
greater than about 18 with said nonionic surfactant having a greater
average nol ecul ar wei ght present in an anpunt about tw ce that of said
noni oni ¢ surfactant having a |ower average nol ecul ar weight. 3. A
conposition for treating lipid deposits on a medical device conprising: two
noni oni ¢ surfactants having HLBs greater than about 18 with said nonionic
present in. an anount about tw ce that of

ig{aagﬂf‘? i%(?é {nﬁasrﬁﬁ'@?@ér%“gb%ﬁLcéas% Me&tting agents is non-polymeric wetting

agents. Examples include glycerin, propylene glycol, and other noh-polymeric

diols énd glycols.

[0027] The spec_ific quahtities of wetting agents used in the present
invention will vary depending upon the application. waever, the wetting agents
will typically be included in an amount from about 0.01 to about 5 weight percent,
preferably from about 0.1 to about 2 weight percent.

[0028] It will be understood that some constituents possess more than one
functional attribute. For example, ceilulose derivatives are suitable polymeric
wetting agents, but are also referred to as “viscosity incréasing agents” tb
increase viscosity of the composition if desired. Glycerin is a suitable non-
polymeric wetting agent but is also may contribute to adjusting tonicity.

[0029] Compositions of the present invention may also include one or
more ophthalmically acceptable suifactant, which may be either cationic, anionic,
nonionic or amphoteric. Prefe_rfed surfactants are amphoteric or nonionic
surfactants. The surfactant should bé soluble in the aqueous solution and non-
irritatihg to eye tissues. The surfactant serves mainly to facilitate removal of non-

proteinaceous matter on the contact lens.
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.said surfactants are present in an effective anount for renoving, reducing
or preventing |lipid deposits on said nedical device. 23 4. A conposition
for preventing, renoving or reducing the formation of |ipid deposits on a
medi cal device conprising: pol oxam ne and pol oxamer surfactants having HLBs
greater than about 18 wth said pol oxam ne surfactant present in an anount
about twi ce that of said pol oxaner surfactant. 5. The conposition of claim
1, 2, 3 or 4 wherein said nedical device is a contact lens. 6. The
conposition of claiml, 2 or 3 wherein said two nonionic surfactants

[0030] Suitable nonionic surfactants include for example but are not limited
to polyethylene glycol esters of fatty acids, e.g. coconut, polysorbate,

polyoxyethylene or polyoxypropylene ethers of higher alkanes (C12-C1g),

polysorbate 20 available under the trade name Tween® 20 (ICl Americas, Inc.,
Wilmington, Delaware), polyoxyethylene (23) lauryl et.her available under the
trade name Brij® 35 (ICl Americas, Inc.), polyoxyethyene (40) stearate available
under the trade name Myrj® 52 (ICl Americas, Inc.) and polyoxyethylene (25)
propylene glycol stearate available under the trade name Atlas® G 2612 (ICl
Americas, Inc.).

[0031] Another useful class of cleaning agents are the
hydroxyalkylphosphonates, such as those disclosed in U.S. Patent Number
5,858,937 (Richards et al.), and available under the trade name Dequest®
(Montsanto Co., St. Louis, Missouri).

[0032] Amphoteric surfactants suitable for use in a composition according
to the present invention include materials of the type are offered commercia'lly
under the trade name Miranol™ (Noveon, Inc., Cleveland, Ohio). Another useful
class of amphoteric surfactants is exemplified by cocoamidopropyl betaine,

commercially available from various sources.
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.are noni oni c pol yether surfactants 7. The conposition of claiml1, 2 or 3
wherein said two nonionic surfactants are selected fromthe group

consi sting of Pluronic F38TM Pluronic F68TM Pluronic 68LFTM Pl uronic
F77TM Pluronic F87TM Pluronic F88TM Pluronic F98TM Pl uronic F108TM
Pluronic F127TM Pluronic L35TM Tetronic 707TM Tetronic 908TM Tetronic
909TM Tetronic 1107TM Tetronic 1307TM- and Tetronic 1508TM 24 8. The
conposition of claim4 wherein said pol oxam ne and pol oxanmer surfactants
are selected fromthe group consisting of Pluronic F38TM Pl uronic F68TM
Pl uronic 68LFTM Pluronic F77TM Pluronic F87TM Pluronic F88TM Pl uronic
FO98TM Pl uronic F108TM Pluronic F127TM Pluronic L35TM Tetronic 707TM

Tetronic Tetronic 909TM Tetroni,c 1107TM_ .Tetroni.c 1307T nd
Tetroni o 19034 'o. VANSUSHIRGEIRnIRS BN Geampotest g Mian AU Bt ine
conposition, further conprises at | east one nenber, K sel ected fromthe group
consi st i nguablg fﬁﬁﬂ@ﬁﬁﬁﬁe@&h?gn ge(fﬂ%‘l“&t"??ﬁjr@@@% in yiewsehthederagpingi ust i ng
agent, and a surfactant. 10. The conposition of claim:l, 2, 3 or 4 wherein
t he conpogiescaptian frane Mewpheer's Ratergentsrand Eamilsifess, Marth Axpgicas present
in an anount effective to disinfect a nedical device or preserve a

sol uti on. Editionl McCwtazhesn Divisiodf MC Pubslidhing Gu., GleRoek, NI 07452 mpdshei on

conpri ses .
CTFA Intemational Cosmetic Ingredient Handbook, Published by The Cosmetic,
Toiletry, and Fragrance Association, Washington, D.C. |
[0034] Preferably, the surfactants, when present, are employed in a total
amount from about 0.01 to about 15 weight percent, preferably about 0.1 to
about 9.0 weight percent, and most preferably about 0.1 to about 7.0 weight
percent.
[0035] As an illustration of the present invention, several examples are '

provided below. These examples serve only to further illustrate aspects of the

invention and should not be construed as limiting the invention.

EXAMPLE 1 — Preparation of Test Solution:

[0036] A multipurpose lens care' sample solution for testing was prepared

in accordance with the formulation set forth below in Table 1.
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.about 0.1 to about 6.0 weight percent of said two nonionic surfactants and
about 0.05 to about 0.5 weight percent of an antim crobial agent. 25 12.
The conposition of claim4 wherein the conposition conprises about 0.1 to
about 6.0 wei ght percent of said pol oxam ne and pol oxaner surfactants and
about 0.05 to about 0.5 weight percent of an antim crobial agent. 13. The
conposition of claim1, 2, 3 or 4 wherein the conposition further conprises
a chelating agent and a buffering agent selected fromthe group consisting
borate buffers, phosphate buffers and citrate buffers. 14. A nmethod of
preventing or reducing deposition of lipids on a contact |lens while worn

on. an eye conpri sing: TABLE 1

MULTIPURPOSE LENS CARE TEST S'OLUTION

Ingredients %W/W' Test Solution 1

Pluronic P127 2.00
Tetronic 1107 1.00
Sodium Phosphate Monobasic  0.15
Sodium Phosphate Dibasic 0.31
Boric Acid 0.85
PHMB (ppm) . 1.1
Sodium Chloride 0.26
Dequest™ 2016 (30%) 0.1
Polyquaternium 10 0.02
pH 7.0
Osmolality (mOsm/Kg) 300

Dequest™ 2016 = diphosphonic acid sodium salt
PHMB = poly(hexamethylene biguanide)

EXAMPLE 2 — Preparation of Test Solution:
[0037]

A lens drops sample solution for testing was prepared in

accordance with the formulation set forth below in Table 2.
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.soaking prior to placenent on an eye said contact |lens in an aqueous
conposition with two nonionic surfactants having a HLB greater than about
18, with the nonionic surfactant having a greater HLB present in an anount
about twi ce that of the nonionic surfactant having a lower . HLB, and in an
anount effective to prevent or reduce deposition of |lipids on said |ens
whil e worn on an eye. 26 15. A nethod of preventing or reducing
deposition of lipids on a contact | ens while worn on an eye conpri si ng:
soaking prior to placenent on an eye said contact |lens in an agueous
conposition wth two nonionic surfactants having equal HLBs greater than
about 18 with the nonionic polyetheﬂAéggf ctant having a greater average
nol ecul ar wei ght present in an anou out twice that of the nonionic

pol yet her surfactant having. . a ) I | ar wei ght, and in an
anount effective to prevesEity aERd e bf |ipids on.said | ens
while worn on an eye. 16. A met hod of preventlng or reducing deposition of
lipids on a contact Ingrediants &WbKh on aFesty@oludiomr 2sing: instilling in an
eye an aqueous conpgsition with two nonionic surfactants having HLBs
greater than about 18 with the nonionic surfactant having a greater HLB
present in an amountPigfni¢ Ptigl7ce that of the ;gpionic surfactant having a
lower HLB, and in amrernigt1effective to preveggh or reduce deposition of

lipids on a contact tghwth@hthd N said eye. 275 121

Sodium Borate _ 0.134
EDTA-Na 0.05
Glycerin 1.0
Sodium Chloride - 0.38
Sorbic Acid 0.165
Polymer JR™ 0.02
pH 7.0
Osmolality (mOsm/Kg) 305

EDTA = ethylenediamine tetraacetic acid

EXAMPLE 3 — Cleaning Effect of Test Solutions:
[0038] The cleaning effect of several test solutions over lipids was

examined by means of a lipid-solubilizing rate method. Specifically, the lipids,
C1o-30 cholesterol/lanosterol esters, available under the trade name Super Sterol
Ester™ from Croda Incorporated, Parsippany, New Jersey, and a dye material, |

available under the trade name Sudan I™ from Aldrich Chemical Company,
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.17. A nethod of preventing or reducing deposition of |lipids on a contact

|l ens while worn on an eye conprising: instilling in an eye an aqueous
conposition with two nonionic surfactants having equal HLBs greater than
about 18 with the nonionic surfactant having a greater average nol ecul ar
wei ght present in an anount about tw ce that of the nonionic surfactant
havi ng a | ower average nol ecul ar wei ght, and in an anmobunt effective to
prevent or reduce deposition of lipids on a contact lens worn in said eye.
18. A method of preventing, renoving or reducing the anmount of lipid
deposits on a nedical device conprising: soaking a nmedical device in an
aqueous conposition with an effective anount of two nonionic surfactants

having a H reat ef,. than about 18 with fhe npni,onic. surfactant having a

o eat o - IR isHORHn ARt poss B raciiEa RSBl tioh s RN
surfactant having a |ower HLB to prevent, renove or reduce the anmount of

i pi d depdti lBiddileaning SaRGyAf Seworal destsolutions, ariifselionras ent i ng,
renoving or reducing the anount of |ipid deposits on a nedical device
conpr i si ngroduced by haatieglDhgrates ot supear sderchgatesumtitmeitedi tOmoe miettedan
effective anmount of two nonionic surfactants having equal HLBs greater than

about 18 .1 grarmef Sutaetiwas added badimirediweall. aTigs afikiafe Meerage nol ecul ar
wei ght present in an anount about tw ce that of the nonionic surfactant

having a_InaiiqcHeRided Westfodin WihBdatird (RECIAMied P YRy heafifiyce the

anount of |1 pi eposits on sai I cal device. 2 thod o _
Gevi co. comPidRy e e, 8945tk bERBITHIP S hotliBh HEERERH ki d sl i T
Cai 0 pol oplrAeS SaREBEk o TEr Eao pone TR R SEIIOnB Hie (48t tbaRARORA Qai d
pol oxanmer surfactant, and in an anmount effectjve to prevent, renove or
reduce t héoQmdampesature sha tekpowere readynios teatimde i 'V%Iéi'}_iQf destzplution was
~ added to a test tube containing room temperature lipid solution and agitated for

24 hours at 150 revolutions per minute (RPM) at room temperature.. Supernatant

fluid from each test tube was collectéd and the absorbance at 485.5 was

.measured—by a spectrophotomer (Shimadzu Corporati.on, Kyoto, Japan). Lipid

solubilization was estimated by intensity of the red color of Sudan | at 485.5 nm.

The higher the intensity, the more effective the test solution at solubilizing the

lipids. Test results are set forth below in Tables 3 and 4.
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.21. The method of claim 14, 15, 16,
conposi tion includes at
of an antim crobial agent, a buffer
osnolality adjusting agent, and a s
15, 16,,17, 18; 19 or 20 wherein th
antimcrobial agent in an anount ef
preserve a solution. 23. The nethod
wherei n the aqueous conposition inc
percent of an antim crobial agent.

18, 19 or 20 wherein the agueous co
a buffering agent selected fromthe
phosphate buffers and citrate buffe

17, 18, 19 or 20 wherein the aqueous

| east one nenber selected fromthe group consisting

ing agent, a chel ating agent, an
urfactant. 22. The nethod of claim 14,
e aqueous conposition includes an
fective to disinfect a contact |ens or
of claim 14, 15, 16, 17, 18, 19 or 20
| udes about 0.05 to about 0.5 wei ght
24. The nethod of claim 14, 15, 16, 17,

nposition includes a chel ati ng agent -and

i%onmstl ng borate buffers; -

r

Multipurpose Lens Care Solution Comparative Study Results

Test Solution

Lipid Solubilization

Test Solution 1
ReNu MultiPlus™
Solocare Plus™

Optifree Express™

0.493
10.011
0.063

0.026

ReNu MultiPlus™ (Bausch & Lomb Incorporated, Rochester, New York)
Solocare Plus™ $Clba Vision Corporation, Duluth, Georgia)

Optifree Express'™

(Alcon Laboratories, Fort Worth, Texas) -

TABLE 4

Lens Drops Comparative Study Results

Test Solution

Lipid Solubilization

Test Solution 2

Visine™ for contact lenses

Clerz™
Blink-n-Clean™
Visine™

Clerz™
Blink-n- Clean

0.250
0.012
0.122

0.016

(Pfizer, New York, New York)
(AIcon Laboratories, Fort Worth, Texas)
(Allergan, Irvine, Callfornla)
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.25. A nethod of cleaning a contact |ens conprising: soaking the cont act
lens in an aqueous conposition including two nonionic surfactants having a
HLB greater than about 18 with the nonionic polyether surfactant having a
greater HLB present in an anount about tw ce that of the nonionic polyether
surfactant having a |lower HLB, in an anount effective to reduce or renove

| i pid deposits fromsurfaces of a contact |ens. 26. The nethod of claim?25
wherein the |ipid deposits are reduced or removed fromsurfaces of the
contact |ens w thout manual rubbing. 27. The method of claim25 wherein the
contact lens is rinsed with said aqueous conposition prior to insertion
directly into an eye. 28. The nethod of claim25 wherein the aqueous

GOt JJ0R9F 2 o RHoFhS Y BssBAE Bl iy GS1a8 or b
contact lens whereby the adueous composition comprises two differing nonionic
polyether surfactants havi_ng a HLB greater than 18 in a 2:1 ratio as described
above and in an amount effective to reduce the formation of lipid deposits on the
contact lens. |
[0040] Compositions of the present invention may also be used for rinsing
or soaking a contact lens whereby the aqueous composition comprises two
differing nonionic polyether surfactants having a HLB greater than 18 in a 2:1
ratio as described abdve and in an amount effective to remove lipid dep_osits from
surfaces of the contact Iehs.

[0041] - Still another method of using compositions of the present invention
comprises preventing deposition of lipids on a contact lens while worn on the
eye. This method comprises soaking the contact lens in an aqueous composition
with two differing nonionic polyether surfactants having a HLB greater than 18 .in
a 2:1 ratio as described above and present in an effective amount to reduce the
formation of prid‘ deposits on the contact lens, and inserting the contact lens lin
the eye without rinsihg the composition from the contact lens, or instilling one or

more drops of the composition in the eye while wearing the contact lens, to

prevent deposition of lipids on a contact lens while worn in the eye.
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29. The nethod of claim25 wherein the aqueous conposition includes an
antim crobial agent present in an anount effective to disinfect the contact
| ens. 30. .The nmethod of claim 14, 15, 16, 17, 18, 19, 20 or 25 wherein
said surfactants are selected fromthe group consisting of Pluronic F38TM
Pl uronic F68TM Pluronic 68LFTM Pluronic F77TM Pluronic F87TM Pl uronic
F88TM Pluronic F98TM Pl uronic F108TM Pluronic F127TM Pluronic L35TM
Tetronic 707TM Tetronic 908TM Tetronic 909TM Tetronic 1107TM Tetronic
1307TM and Tetronic 1508TM 32 :

. A ALNf e. Ayy. A{f. AS. AUy. AU?. Af e. Ayy. Ay. ASy. A Ly. A{?. AR Alyy. Ay. An e. A

y. Ay. AAy. Af . Auy. A{e. Ay. AR Ay. A9. A{, . AS. A e. A e. Afe&>T] za

[0042] Although various preferred embodiments have been illustrated,
many other modifications and variations of the present invention are possible to
the skilled practitioner. It is therefore understood that, within the scope of the
claims, the present invention can be practiced other than as herein specifically

described.
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1. A composition for preventing, removing or reducing the formation of Iiplid
deposits on a medical device comprising: |
two nonionic surfactants having HLBs greater than about 18 with said
nonionic surfactant Having a greater HLB present in an amount about

twice that of said nonionic surfactant having a lower HLB.

2. A composition for preventing, removing or reducing the formation of lipid

deposits on a medical device comprising:

| two. nonionic suﬁactaﬁts having equal HLBs greater thén about 18 with
said nonionic surfactant having a greater average molecular wéight '
present in an amount about twice that of said nonionic surfactant

having a lower average molecular weight.

3. - A composition for treating lipid deposits on a medical device comprising:
two nonionic surfactants having HLBs greater than about 18 with
said nonionic surfactant having a greater .HLB p_rése‘nt in an amount
about twice that of said surfactant having a lower HLB, wherein
said surfactants are present in an effectiye amount for removing,

reducing or prevénting lipid deposits on said medical device.
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] ca] ca] ca] ca] ca] ca] ca] ca] ca&>] zi K-y, mf 10%0&' () - ~*10%0& () - A(! 10%& () -
L!1090& ()-L!10%& () - S&10%O& () -, #10%0& () - Ma }si Ky, m' 109%& () -

f110% () - OO LS MER R ptaviehit g faindving of PedRilg the o /O?oﬁ o lipid
deposits on a medical device comprising:
poloxamine and poloxamer surfactants having HLBs greater than

about 18 with said poloxamine surfactant present in an amount -

about twice that of said poloxamer surfactant,

5. The composition of claim 1, 2, 3 or 4 wherein said medical device is a

contact lens.

6.  The composition of claim 1, 2 or 3 wherein said two nonionic surfactants

are nonionic polyether surfactants

7. The composition of claim 1, 2 or 3 wherein said two nonionic surfactants
are selected from the group consisting of Pluronic F38™, Pluronic F68™,
- Pluronic 68LF™, Pluronic F77™, Plurohic F87™, Pluronic F88™, Pluronic F98™
. Pluronic F108™, Pluronic F127™, Pluronic L35™, Tetronic 707™, Tetronic

908™, Tetronic 909™, Tetronic 1107™, Tetronic 1307™, and Tetronic 1508™,
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8. The composition of claim 4 wherein said poloxamine and poloxamer

surfactants are selected from the group consisting of Pluronic F38™. Pluronic
F68™, Pluronic 68LF™, Pluronic F77™, Pluronic F87™, Pluronic F88™, Pluronic
F98™, Pluronic F108™, Pluronic F127™  Pluronic L35™, Tetronic 707™,
Tetronic 908™, Tetronic 909™, Tetronic 1107™, Tetronic 1307™. and Tetronic

1508™,

9. The composition of claim 1, 2, 3 or 4 wherein the composition further
comprisés at least one member selected from the group consisting of a buffering

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

10.  The composition of claim 1, 2, 3 or 4 wherein the composition further
comprises one or more antimicrobial agents present in an amount effective to

disinfect a medical device or preserve a solution.

11. The composition of claim 1, 2 or 3 wherein the composition compfises
about 0.1 to about 6.0 weight percent of said two nonionic surfactants and about

0.05 to about 0.5 wéight percent of an antimicrobial agent.
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12.  The composition of claim 4 wherein the composition comprises about 0.1
to about 6.0 weight percent of said poloxamine and poloxamer surfactants and

about 0.05 to about 0.5 weight percent of an antimicrobial agent.

13.  The composition of claim 1, 2, 3 or 4 wherein the composition further
comprises a chelating agent and.a buffering agent selected from the group

consisting borate buffers, phosphate buffers and citrate buffers.

14, A method of preventing or reducing depoéitioh of lipids on a contact lens
while worn on.an eye comprising:
soaking prior to placement on an eye said contact lens in an aqueous
composition with two nonionic surfactants having a HLB greater than
about 18, with the nonionic surfactant having a greater HLB present in
an amount about twice that of the nonionic surfactant having a lower .
HLB, and in an amount effective to prevent or.reduce deposition of

lipids on said lens while worn on an eye.
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15. A method of preventing or reducing deposition of Iipidé on a contact lens
while worn on an eye comprising: |
| soaking prior to placement on an eye said contact lens in an aqueous

composition with two nonionic surfactants having equal HLBs greater
than about 18 with the nonionic polyether surfactant having a greater
average molecular weight present in an amount about twice that of the
nonionic polyether surfactant having a lower average molecular
weight, and in an amount effective to prevent or réduce deposition of

lipids on said lens while worn on an eye.

16. A method of preventing or reducing deposition of lipids on a contact lens
while worn on an eye comprising:

_instilling in an eye an aquebus composition with twb nonionic
surfactants having HLBs greater than about 18 with the nonionic_
éurfaétant having a greater HLB present in an amount about twice that
of the nonionic surfa'cta_nt having a lower HLB, and in an amount

effective to prevent or reduce deposition of lipids on a contact lens

worn in said eye.
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17. A method of preventing or reducing deposition of lipids on a contact lens
while worn on an eye compﬁsing:
instilling in an eye an aqueous composition with two nonionic
surfactants having equal HLBs greater than ébout 18 with the nonionic
surfactant having a greater average molecular weight present in an
amount about twice that éf the nonionic surfactant having a lower
average molecular weight, and in an amount effective to prevent or

reduce deposition of lipids on a contact lens worn in said eye.

18. A method of preventing, removing or reducing the amount of lipid deposits
on a medical device comprising:
| soaking a medical device in an aqueous composition'with an effective
amount of two nonionic surfactants having a HLB.greater than about
18 with the nonionic surfactant having a greater HLB present in an
amount about twice that of the nonionic surfactant having a lower HLB
to prevent, remove or reduce the amount of lipid deposits on said.

medical device.
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19. A method of preventing, removing or reducing the amount of lipid deposits
on a medical device comprising: | |
| soaking a medical deVice in an aqueous composition with an effective
amount of two nonionic surfactants having equal HLBs greater than
about 18 with the nonionic surfactant having a greater average
molecular weight present in an amount about twice that of the nonionic
- surfactant having a lower a\)erage molecular weight to prevent,

remove or reduce the amount of lipid deposits on said medical device.

20. A method of preventing, removing or reducing the amount of lipid deposits
on a medical device compris'ing:
soaking a medical device in an aqueous composition with
poloxamine and poloxamer surfactants having HLBs greater than
about 18 with said poloxamine surfactant present in an amount
about twice that of said poloxamer surfactant, and in an amount
effective to prevent, remove or reduce the amou.nt' of lipid depo.sits

from a medical device.
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22. The method of claim 14, 15, 16, 17, 18, 19 or 20 wherein the aqueous

composition includes an antimicrobial agent in an amount effective to disinfect a

contact lens or preserve a solution.

23.  The method of claim 14, 15, 16, 17, 18, 19 or 20 wherein the aqueous ‘

composition includes about 0.05 to about 0.5 weight percent of an antimicrobial

agent.
24.  The method of claim 14, 15, 16, 17, 18, 19 or 20 wherein the aqueous

composition includes a chelating agent and a buffering agent selected from the

group consisﬁng borate buffers, phosphate buffers and citrate buffers.
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25. A method of cleaning a contact lens comprising:
soaking the contact lens in an aqueous -composition including two
nonionic surfactants having a HLB greater thaﬁ about 18 with the nonionic
polyether surfactant having a greater HLB pres'ent in an amount about
twice that of the nonionic polyether surfactant having a lower HLB, in an
amount effective to reduce or remove lipid deposits from surfaces of a

contact lens.

26.  The method of claim 25 wherein the lipid deposits are reduced or removed

from surfaces of the contact lens without manual rubbing.

27.  The method of claim 25 wherein the contact lens is rinsed with said

aqueous composition prior to insertion directly into an eye.
28.  The method of claim 25 wherein the aqueous compasition includes an

antimicrobial agent and the contact lens is disinfected while soaked in the

aqueous composition.
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" #$%& () SurfacthRi2adSRI8Sed f isti i ™ ;
<=>7@BCDEFGHI Kl MNCPORST Ovicy3 1§ 8raup consisting of Rluronic E380wAlranic
F68™, Pluronic 68LF™, Pluronic F77™, Pluronic F87™. Pluronic F88™ Pluronic

F98™, Pluronic F108™, Pluronic F127™, Pluronic L35™. Tetronic 707™,

Tetronic 908™, Tetronic 909™. Tetronic 1107™, Tetronic 1307™. and Tetronic

1508™.
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