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present invention relates to conpositions and net hods
for eye and contact lens care. Mre particularly, the
invention relates to ophthal mi c conpositions which
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fluorescein barrier permeability or other methods. Corneal epithelial cell membrane integrity
is believed to be critical to maintain a tissue barrier function to prevent ocular infection.
Adverse changes in ocular tissues during contact lens wear also may arise due to
exposure of ocular tissues to preservatives, disinfecting agents, cleaning agents and other
components in the contact lens care solutions. This can occur through tissue contact with
solutions which may directly contact ocular tissues during application or tissue contact with
solutions which may adsorb or absorb to the contact lens during treatment of the contact lens

by the solution, and subsequently desorb from the contact lens during wear into the eye.
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It is desirable to formulate a system having stronger anti-fungal properties than known

systems, without increasing the adverse effects of contact lenses and contact lens care

solutions on ocular tissues.
Unhoch et al., in' U.S. Patent Application No. 2003/0189013 Al, entitled “Treatment

of Circulating Water Systems,” discloses a composition consisting of a mixture of polymeric
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surfactants and polymeric/non-polymeric quaternary ammonium form precipitate in aqueous

solutions and, therefore, cannot be mixed. The presence of a non-ionic surfactant at a
cleaning agent level usually would cause a significant, if not complete, loss of antimicrobial
activity for non-polymeric quaternary ammonium or alkylamine. In fact, a non-ionic
surfactant is commonly used in microbiology tests to stop quaternary ammonium/alkylamine
activity during tests. Unhoch further teaches by implication that alkylamines with lil =Ciz17
which includes tetradecylamine, cannot be used in the polymeric biguanide/alkylamine
‘mixture in a recirculating water system since they are insoluble in water. Seg, €.g.

Experimental section and Table 4. Thus, the Unhoch reference does not teach or suggest that
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including taurine are disclosed in U S. Patent
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H, the alkylamine is myristylamine, and when R1 is Cyg, and R2 and R3 are H, the
alkylamine is cetylamine.

Solutions according to the present invention may also include one or more of the
following: additional antimicrobial components, preferably reduced in concentration from
the concentration that is typically used with only one antimicrobial component; a buffer
component in an amount effective to maintain the pH of the solution within a physiologically
acceptable range; an effective amount of a viscosity inducing component; a surfactant in an
amount effective to clean a contact lens contacted with the solution; and/or a tonicity

component in an amount effective to provide the desired tonicity to the solution. The
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Ther; are several obstacles which prevent the use of such antimicrobial agents in
contact lens cleaning disinfecting application. First, contact lens cleaning and disinfecting
solutions always contain significant amounts of surfactants in order to clean the contact lens
surface which is contaminated mainly by téar protein and lipids. Of the three types of
surfactants, nonionic surfactants are commonly used for contact lens cleaning. However,
these are also commonly used to neutralize quaternary-based antimicrobial agents in
microbiology test labs. Thus, the concentration must be carefully controlled.

Anionic surfactants such as soap are generally not compatit)le with quaternary amine

based antimicrobials that are positively charged. In other words, it is common wisdom that
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also increase user compliance, that is promote regular and consistent contact lens care, and,
ultimately, lead to or facilitate better ocular health. Any contact lenses, for example,
conventional hard contact lenses, rigid gas permeable contact lenses and soft, hydrophilic or

hydrogel, contact lenses, can be treated in accordance with the present invention.
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Laboratories, Tnc.). The preferred relatively reduced concentration of the additional
antimicrobial component 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.



wear er/user confort and acceptability benefits of the
present invention, which pronote regular and
wo SeBRbeEENt contact lens care and ultimately peptsio0s/efness
facilitate better ocular health. The present
conbi nati ons of conponents, for exanple, including
such viscosity inducing conponents, are effective in
provi ding the degree of |ens wearer/user confort and
ac cAt PR I‘F’ﬂ’fﬁfﬁé‘%é Prhthalgically peseptatle rseifactanhrerapnnght velrigh is
suitabl e, necessarily ophthal mcally acceptabl e,
effacyg wiclegnipg peiace lenses irpy be emplayed v sudiptank corapgapyt preferably
useful tonicity conmponent is a conbination of sodium
is neprianq a9d. |eRg PEierakly, is pelectaddramg poly(Pheetiyiensg npoly (oxypropylene).
conpositions preferably include an effective anmount of
blogk copelypersipgd mixswisehereol- Any suitable, preferably
ophthal m cally acceptabl e, chelating conponent nmay be
i ncluded in the present conpositiagns, although . )
et Vel prefareldy paibalmically aqegptalieyyiagosity indpeiag pifhickesing
and m xtures thereof are particularly effective. Mre
agepyrapehedpflydedin the present sproresiigne s The dsrosipipfusing component
chel ating conponents, in effective anmounts | ess than,
preigrbi is eelesirshiyamp Gollulogicdledyatives apgmuxiyres thepeoh pyd i prpsent in an
(wWyv) or less. Such reduced ampunts of chel atin
A QB IOHCHPEPT Aot 691 5% ot Bty 103 lros b fcor 3.0% (W
_present conpositions remain effective in providing. .the
W"g%“éi“f”é’é“gc‘ﬂ &mit theipveniion op anyRagiraler thepry Pt PRETRIGNpH &5 believed that
while, at the sane_tinme, are hetter tolerated jn the
the grgsence ﬂ%@ﬁyﬂw@%&%@rﬁpﬁw dgastgssigts &1 Prarding e eps
fion. Various conbi nations of two

wezgeH 1{%%?@% ffﬁ@i%aﬁ?%@%mn@am O 5 SrrsPRt 0 VERRO, @ high pppmeie
e b RS ln i S a5k DA R e st
L R R TR
con e R o B cof el oo S 17
acc$p'ﬁé%¥1¥ty A0 R e et dberan® ©ach 1ndependently Hor -G,
Although any suitable, necessarily ophthalmically acceptable, tonicity compo;lent

may be employed, an extremely useful tonicity component is a combination of sodium

chloride and potassium chloride.

The present compositions preferably include an effective amount of a chelating
component. Any suitable, preferably ophthalmically acceptable, chelating component maj.(
be included in the present compositions, although ethylenediaminetetraacetic acid (EDTA),
salts thereof and mixtures thereof are particularly effective. More preferably, the present
compositions include chelating components in eff;active amounts less than about 0.05% (w/v)

and still more preferably 0.02°s (w/v) or less. Such reduced amounts of chelating component



an anmount effective to, in association with the
remai nder of the solution, disinfect a contact |I|ens
wocorsimgt7ed with the conposition; a surfactant pcuag2005910698
a non-ionic surfactant, conmponent in an anount
effective in cleaning a contact |lens contacted with
t he conposition a boric buffer conponent in an
unt. effect i ntaini

the pH. of the.
oG cEroid e e ar ity o 8%%1%&%@“@
t of t. d
oA L 41 A B DEBR  ptieg

nt . .co sitiagns preferably |nclude
‘Bd%ﬂ?g géf?ﬁ§g§§§§§3a8¥° ﬁéFﬁ?Pﬁ@ or sequestering
component, nore preferably in a range of Iess t han
on nts
conceﬁ# %Egﬁégﬁp oyednglnc aé VeHbFﬁemnggF *i! gegﬁ:'n
provuﬂr&at%a%én%%ﬁ glgsbg?eﬁﬁ é)egg‘nqefl h‘targ% %gr }g% rﬂl teae%? tsuch
the case f the alkylan1ne
comgmaé1 ion 1ﬁbncn:% lrﬁ? an eﬂs%ﬁ% eOfghnl %sletét 1ye gg% ‘t ant as
descrlbed above) in the concentration enployed 10 WO

ﬁ?&%%%%&nf’gfhy%l?eggxgo Qﬂxgﬁs?&ns k&l e&’h qufla Lﬂﬁo&f heftdth; an

utions usu |qu ueous
y al so optlonally i ncl ude an
amymﬁghtlongnﬁgﬁﬁgﬁyg%gﬁﬁg? conponent in an anount
effective to, in association with the remainder of the
solggt i on, digjnfect a contact lens contacted with the
conposi tiop. sol ution or conponent thereof is
ophtha|mf€elly acceptabl e"” when it is conpatible
wi th ocuLar tissue, that is, it does not cause
significlant or undue detrinmental effects when brought
into coM3act with ocul ar tissue. Preferably, each
conmponent of the present conpositions is also
co atible with the other _conpaonents of the present
geikliinaS1TRkY! pr e sERZBHFSAS $a5h dndgpendaslyd or —CHs, in
preferably substantjally ophthal mcally optim.zed. An
BERRUSHEFHVE &2 19 255pRition 2@% %wmer‘%q o ihe; solvgiqe. dipinfest 2 contact
within the constrajnts of conponent chepistry
lens gppipgigd, with e GPmpositionpd frafactagl “%‘6\1130%P%‘b%oylcdé’ffwfé}t’scomp°“ent
ophthalm c benefit to the |lens wearjng eye.
in a’bﬁ*‘é@’é’ﬁ effsrtiyevrclpaning gicoptagidgns a?ﬂtmdcwbﬁ%a F°’EB‘??BES’I’?e?’1 pagic
i nclude chem cals which derive their_antimcrohial
bufferqompPRSp IAGIIPHNLETICAAYR I8 aingHnips Sheipbboidis composition within a
interaction with mcrobes or m croogrganisns, such as
physiplegieallysrteapblednnasprnelBshteRonEH S visgapifyipgucing component; and

addj ti onal
an effective amount of a tonicity component. The present compositions preferably include an

an

£

effective amount of a chelating or sequestering component, more preferably in a range of less
than 0.05% (w/v). Each of the components, in the concentration employed, included in the
solutions and the formulated solutions of the present invention generally are ophthalmically
acceptable. In addition, each of the components (in the case of the alkylamine, in

combination with the anionic surfactant as described above), in the concentration employed
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anti m crobi al conponents are those generally enpl oyed
in ophthal mc applications and include, but are not

W 2003/099@79%t 0, quat ernary ammoni um salts used i PPCT/US2005/010698
opht hal m ¢ applications such as poly
[di met hyl i m no-2-butene- 1, 4-diyl] chloride, alpha -
[4-tris (2-hydroxyethyl) ammoniun] -dichloride

inclfdel §d1ihe Plesé 9bIGHdNY uidNPRIs0l(BB 4P the Tigfid adiedub ARAGmUNHS! |

the trademark Pol yquaternium 1(r) from Onyx

solutiek pay alkd Gﬁﬁ)onalhﬁﬂélﬁdlé@ihrh'dahﬁbm biiRiSrobfil Somptinentan htifSount

such as salts of al exidine, alexidine-free base, salts

effeéﬁveq@ li Ed36e5dtflnAth thd¥@aNBIHY HRNBIBLEURMER S cBRtdedidei I
pol ymers, and salts thereof, antim crobi al

con@ag‘yagmﬂe@g osigdml or i ne di oxi de precursors, and the
i ke and m xFures thereof. Generally, the
hexamnet hyl ene bi guani de pol yners (P11MB), al so
I efaeyoheidn bbcaispdaet yirreon 3P bsHydimizaliy fdtestablé RARN)it is bégatible
it WO 20051099779 PCT/ US2005/ 010698 nol ecul ar wei ghts
withodculdPtidse, A0 18, it HOK3 nBD sk 2 A5 Ui ESdetrirfert) @ P toviben
are disclosed in QOgunbiyi et al, US. Patent No.
brought/iafd, dofitact wiltociliab GidsGs Urrefefibly\Wbich lRomBoreat ¢flahe present
incorporated in its entirety by reference herein.
comB6¥MeIng lid dfso dohipaitlé with the @tHeatonSHNBINE 6MNthe presdt &sRpUsitiofs. The
the |liquid agueous nediumat an ophthal mcally
presaRCeppestichs afe mficté Prefepablyestibstaitialn ophthilmidaly opthRizets €An
can renove the disinfected lens fromthe liquid
ophBSIHRAUS optitlizedtcbsitibe fswat ivbichiwitlia theycopstants dfrempentat
in the eye for safe and confortable wear.
cherfisfrg; miiAimixes ogulat 18€poAse] brtonvepsdelybdelivargpphtialinid Senpfites eatlens
in the liquid aqueous nmedium at an ophthal mcally
weafifg®fet abl e or safe concentration and sufficient for
mai nt ai ni ng preservative effectiveness. The
anti m crobi al conponents useful in the present
i nFbepreentlp nehdrdditignabadingcrebightonipon¢teintlude ¢ e mimiserdich
medi umin concentrations in the range of at | east
deriedzbeit ardin@iGObiabadtivitathomgh 8 chkb¥ic ]l wt physiogheinina imeraction with
preferably in concentrations in the range of at | east
micrabwior niicroQgdBsihs, swchab tote @neifsting/avpntactdensoytitable additional
preferably in concentrations in the range of at | east
antimisoibial GorOBPOBLs Hetthosa gensrally cOPBHd {nwphihalriih epplitatians enh|
anti m crobi al conponents suitable for inclusion in the
inclysle gt ate not limigerd iooquatenainuaiemoniinosaltsanseld opaplithalmic applications
precursors. Specific exanples of chlorine dioxide
suchoas polyr[dioreghylimihas2Hbutstea bidk-diyl chiofides riphe— (H-tisi (2by dr&GRhyl)
metal chlorites, such as alkali netal and al kaline
ammeaint] -diellatide(chonicdl esgistymumbee7 334 §-27-@navaitable undes, the
t hereof. Techni cal grade sodi um
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 polymers, 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
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chlorite is a very useful chlorine dioxide precursor.
Chl ori ne di oxi de contai ning conpl exes such as
wo9ngiH9ex®s of chlorine di oxi de with carbonat e pcahisaoisneosos
di oxi de with bicarbonate and mi xtures thereof are
al so included as chlorine dioxide precursors: The
exact chem cal conposition of many chlorine di oxide
mqigcelenwsights of fipto abretni®D.A00. SXoch gerapauhds arh koewmanddirodisdesed in
conpl exes, is not conpletely understood. The
Ognebivifet eb Ur% PateniiNo diidPi58N thefdisstasurgioh which dy hiemeby inkorparated in
precursors is described in McNi cholas, U S. Patent
its 8ntrg by 4eferengei kekein.s i ncorporated in its entirety
herein by reference. Specific exanples of useful SCD
products include that 12 WO 2005/099779 .
PCTEenszallysthe 2owmBTobind Fempanertis Rrawent indbrdisyidaqogeys medium at an
Hor(r) by Rio Linda Chem cal Conpany, Inc., and that
oplibalepicallyaiseptable of safriapeaniration sieh thatshe wser eagrpipove the disinfected
International Dioxide, Inc. If a chlorin€ dioxide
leng frewthes bquid auepes roesiium padl thereafisr diseqtly plaserfhedensiin e eye for safe
enerally is present in an effective preservative or
amgmfa'é%blq wers. diltsioatively, thegntmstabial conpepeatis areseny &n the liquid
preservative or disinfecting concentrations usually
aquegpks efiym at angphthabpically acesptaplegp safe concoufiatiop andygdiigient for
0.06% (W v) of the present conpositions. The chlorine
magitaipg Rrepi Rty sHpiveRess: pde @aiémgicrqbipl compameats pisfulip the present
~ other antjm crobial conponents, sugh as bi guanij des,
invERUoN RFTEFAPLY aremrgsert in thejiquid agpequs Brediyn ¢PYGEpirasons in the range

o SIGA R bl 5 by S S Bt 80
onSEREF o Y LS B P hene
o o L BB S ek R, 1,

one enbodi nent, the additional antimcrobial conponent
xl dative. Lt has been

o TR Rl et Sieraviat POBrondiF RuleblalSe hORlal Bl Blsent
o G e REE e S b i
prefig s e Aifted cBlorBe ot (ord), e Efibaits sfediis B metal and
o EPREIER SEATN B OB i e
S AR i G T
o OS2 o B R 150 R 30 LSS oAEhrbonat and

mixtures thereof are also included as chlorine dioxide precursors: The exact chemical

composition of many chlorine dioxide precursors, for example, SCD and the chlorine dioxide
complexes, is not completely 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
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When a contact lens is desired to be disinfected by
the present conpositions, a total anount of
wazins/meTobi al conponent (s) effective to di si rd@gbsiésn10698
lens is used. Cenerally, such an effective anount of
the antim crobial conponent reduces the mcrobia
burden or | oad on 13 WD 2005/099779 PCTI US20051010698
the contact I ens by one log order in three hours. Mire
f ' t : [ Sinfe
o e 1o R TRl i Cometls: AL £k sod
h L ffer opnent. i s pre t.in_an anmount
und@?&e%ﬁe\;}l Zﬁﬂ{won ufnn]?%%e@ﬁbé' Ilf)tfzfn% onfaﬁ]ggxgg‘rnr%%si tion or
solution in the desired range, for exanple, in a

Fo TEp QAR Bde AR B uget WA pfthefcomBRRlon iitherdy
pre%éﬁéin' %ﬂ diille é%%ervgu@? glgcr:ogx c %4 cﬁsefégectﬁ':%%g‘fguZt. ts‘acﬁg@ééb‘ées :

er ¢ onen erably 1 nc one or no
pro R0 Grberbi SRR IRCREp 0] B n ey o g shom 02 o
o LR, P o BRI e
o] SO TS D G50

%hgﬁﬁgﬁﬁﬁgn&hﬁﬂkﬂﬂﬂﬁ?hate salts of -al kali and/or

earth netals. Exanples of suitable phosphate
buffers include one or nore of sodium phosphate
di hagleGvéMAREEIRne3AGk: (W BrRhRsRNA! %%Q@%ﬁtﬁm@mﬁ? PO1)
and potassi um phosphate nonobasic ( PO4). The

confpehdr®, tHe QBRPEG s TRMIALAR 2h BshHIFEy P 2 ABsPHARCLT ROGH/kg
as taurine. The present buffer components frequently

dBFEouRRA tb MaRERVRE PHI witin APRE& M iol 31 rafRQ le,
o 0.0l@bort0.82@6to gbout 0.5@6§¥ 1%§ﬁﬁﬁfv), éalculgféﬁnpe .

rangof RNBSP AsHul6 tPbout IO Present conposi tions usual ly
Ffurther conprise effective amounts of one or nore
addi tional conponents, such as a detergent or
S UITh a6 ehiBod By ieeiditiofal WhGiREdbiaY coripbhehtignéi-oxidative. It has
t hi ckeni ng conponent; a chelating or sequestering
beek (UG thRtWeduced bMbikts bfndRWXNIAN A intinikdtobialt@mpbhdas, f? @xample, in
m xtures thereof. The additional conponent or
a rafigggiatesst abouey. 1 pPm6 labsiit 8 Gpinlod M8ss thah & Pl (&/vWih Elie frésent
known to be useful in contact |ens care conpositions
confpbslticisard effebtivkatl disinfectifip batitsct Rhieg ahd redudeahdriskvifdech he
desired effect or benefit. Wien an additiona
antiS@dTEia4] & BinpbrentsicAsingdRdlar isconifol andérdtryticho ek tedheed
under typical use and storage conditions with the
con€enfi&tion of @ENIBRIBIaT cethpdndft iS AP Qsefllivihign tHeQihtiinRt$bta41 €¢Bmponent
the af oresaid additional conponent or
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, a total
amount of antimicrobial component(s) effective to disinfect the lens is used. Generally, such

an effective amount of the antimicrobial component reduces the microbial burden or load on

13



14 WD 2005/ 099779 PCT/tJS2005/ 010698 conponents are
substantially stable in the presence of the

woeebs/enotobi al and buffer conmponents descri be@dThes26ds010698
A surfactant conponent generally is present in an
anmount effective in cleaning, that is to at |east
facilitate renoving, and preferably effective to

the lcE#it@ @ens B¢ Bfid Bg 6fdefliRINSE houtBt MblePreferbbl§an Hfe6OWVY adunt of the
| ens contacted with the surfactant containing

disiedctibt @BuceEhe Mtrabiyl 16 Byosieasy ord&r @B AL.S | ncl ude,
but are not limted to, non-ionic surfactants, for
exanpl e, polysorbates (such as pol ysorbate
20- Thegahéfienedmpbnae is f2€sknt id-af hmoulnt effective to maintain the pH of the
3-tetramet hyl butyl) phenol /pol y(oxyet hyl ene) pol yners
confisition as sdlition xothy desired ednde, faidkaample fintarphglsolagikally acceptable
Tyl oxapol ), pol y(oxyet hyl ene) -poly(oxypropyl ene)
ranfe ofdt leastpboutiGrs shougl.§ oohbont &8S1 B pghartidulak,ahé solutbnibdsa pHdn the
the like, and m xtures thereof. The surfactant
rangSOOIHY Rasttabol 736 Aiuas.| Yheiauffer cobhpdne peLferablg idcyudes one or more
sel ected from poly(oxyethylene) - poly(oxypropyl ene)
phdspiegkoranpetiimiiey TRIS] 2rimihe+2-@gdibkyanalnfl-1,Spiopanediol) or boric or
surfactant conponents can be obtained comercially
borfc/sothiuid irddd\Gilfery) f@ekahplecombibatiors e mohotadie phodphates, dibasic
Pl uronic(r) and Tetroni'c(r). Such bl ock copol yners can
phdsphagsnaad diellike,de §ometheling and tromethamine hydrochloride. Particularly
pol yoxyet hyl ene/ pol yoxypr opyl ene condensati on pol yners
usefud phosphdte buffefs 3¢ thoey seldayed Foxyphospharisplss of Bilali andfyr dikaline
synt hesi zed by first creating a hydrophobe of desired
earthivhealsl| Bxampbds @h fuitably phbsphate biffars inelddadith dringure of sodium
propyl ene oxide to the two hydroxyl groups of
phospleyydibasic ¥ayHRD,) scaliungplysplatamonabatit NGHEO05)nd tpetassifm’
the synthesis, ethylene oxide is added to sandw ch
phasphiate mbnabasio(KIHRLEOL)e tTive dnfféncdmppient may)jaloejasludé an amino acid such
accordance with a nore preferred enbodi nent of the
as taurinen The presentiadffed aroponents firoquentdy are lnsad in gmioohte inud mnge of at
wei ghts in the range of at |east about 2500 to 30, 000
leasti abdud A1 %ar €.02%i tb abdue 0.5% ol 78 (w/e), edioklated wephgphateding.e
of at |east about 6000 to about 15,000 daltons being
still nore preferred. Specific exanples of surfactants
whi B¢ pagsentsampesitinss gsually frthetieomprise effpctiveamaungs ¢fRnSPr more
Corporation, Munt dive, New Jersey), poloxanmer 188,
addifismabcempencn, HCh 200 d¢tErgent POSUPBTIANISR0PBAI; 09K osity inducing or

thickening component; a chelating or sequestering component; a tonicity component; and the
like and mixtures thereof. The additional component or components 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 generally compatible under typical use and storage conditions with the other

components of the composition. For instance, the aforesaid additional component or
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237, pol oxamer 238, pol oxamer 288, pol oxanmer 407,
Tetronic 1107, Tetronic 1304, Tetronic 1307.
woPani/ooatar |y good results are obtai ned pol ox@eavus2805/010698
The amount of surfactant conmponent, if any, present
varies over a w de range depending on a nunber of
factors, for exanple, the concentration of the
al kyl am ne being used, the specific surfactant or
corpinbRe bRRUBGsEANGAINGstAb%E thel fr&se el theGRANPAREHIA1Snd Buttdre
conposition and the like. Oten the anmount of
comptnkEme Hewtibddhetom.t Ne range of at | east about 0.005%
or 0.01%to about 0.1% or about 0.5% or about 1.0%
(W v). The viscosity inducing conmponents enployed in
t heA pustant cegpontnt gaserfllyas pesdat i adamountiifective\if claining) wiat is
or reduced concentrations, conpatible with the other
to 4t Gaapifaditi® réhoifg andprefeeably effebtivel t6 RSnova\dEbH S biodepGsit material
Such viscosity inducing conponents are effective to
fro@Din et leasictn@icied Wathalgsuifhctant kemiining solatdoneEAeipiary surfactant
activity of the surfactant conponent and/or condition
corhpt@ents filude,Hubgre notdiheleditd) Goh-ionfsuefabyyels, Foexhingle( patysdrbates
't pophilic) and/or to act as a denmulcent on the eye.
(sutgspoRsbibgte 2D radenidik Dieetd 20); @K1 ,t1y 3[3-evhalesydufyl)l m on
the lens which may facilitate confortable wearing of
phenbEpdly (emyetylens) Pohtiierd @iksh. as Theepolytet @Sl yidérnkbaeddagark
conmponent may also act to cushion the inpact on the
Tyley#pobLpdlgoryethylena)d-polpGaypropylerhbloslet spebynadrs @lycolic esters of fatty
alleviate eye irritation. Suitable viscosity i nducing
acidscaiy ehedike sandimik tes thebaof. are not limted to, water
sol uble natural guns, cellul ose-derived pol yners and
the |ike. Useful natural guns include guar gum gum
t r affmoarfadiarg nompdnentlis gemerallly afntionipe hid Msoally- id egl¢opaidrom
vi scosity inducing conponents i ncl ude
poly(ekyaslydere) cpoly(emypxppiignekblock eopolymess dny amintares thepseff. Such
. cellul ose, hydroxypropyl nethyl cellul ose,
surfagtabicseynpendmis cas bé pbthinerbcommesréipgily frerhithe B4SBE Corporation under the
hydr oxyet hyl cellul ose and the |ike. Mdxre preferably,
tradetmarks iPhoogc® pnd Teumio®y Sugh block sombinaars eroh Hergonerally described as
cellul ose derivatives (polyners) and m xtures
polydxgehplene/gol yexypropgiede dontiénsatiog ipblymerdemminge ¢ mmpiaenkhydrexyl
hydr oxypropyhnet hyl cellul ose (HPMC). 16 WO
grogfii0 TheP thay Be BaTHezADHHAEGHERg a hjdroptidbe of ddsired mdlecilagveight
conmponent is used in an anount effective to increase
by thé eontrodledsddityonadf ptdpgles©bride wnhe toodiyédroaipl gtodps ofi propylene glycol
viscosity in the range of at |east about 1.5 to about
or ghyterin. In the second step of the synthesis, ethylene oxide is added to sandwich this

hydrophobe between hydrophile groups.

In accordance with a more preferred embodiment of the invention, such block
copolymers having molecular weights in the range of at least about 2500 to 30,000 daltons
are suitable, with a molecular weight range of at least about 6000 to about 15,000 daltons
being still more preferred. Specific examples of surfactants which are satisfactory include:

poloxamer 108 (BASF Corporation, Mount Olive, New Jersey), poloxamer 188, poloxamer
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or even as high as about 750, cps at 25C, preferably
as determned by USP test nethod No. 911 (USP 23,
WO1R88)997780 achi eve this range of viscosity i N@CTAT005810698
anmount of viscosity inducing conponent of at |east
about 0.01%to about 5% (w v) preferably is enployed,
with anmounts of at |east about 0.05%to about 0.5%
237ppolovgrmen 238, polekanar 888, pdlogdradradV riiptonicd Q) dstretic haP4, Tetronic
conmponent preferably is included in an anount
1308f Padtulanty gdod resuhisare ebthined pilé@oter 9¥hess of the
antim crobial conponent and/or to conplex wth netal
ions to provide nore effective cleaning of the contact
| eride amopité syréagigat apnponagh if any aRrest vasins pives a wride range
conpounds whi ch include an acid group and an am ne
depénghing ducanuanber offpetiis cfondxampleng  dbe ednsenttatingoictberpbyieming
in the present conpositions. For exanple,
beingj used, kistspecifiesurfctantiod surfictants priag used; the vhiepauneosts i the
aci d, hydroxyethyl ethyl ene- diamnetriacetie acid,
con{pogtl@n andi theolikec |Qften tzerrananat of serfastant isde the range of at least about
hydr oxyet hyl ai ni nodi acetic acid,
0.005t%gr (el tosapiontel. 1 % or atmoed.- 5% oashaut 386 (W' sal t S,
pol yphosphates, citric acid and its salts, tartaric
acid and its saI ts, and the |like and m xtures thereof,
ar &hg ¥iseqsity induging F(g{lpqﬂgnt%@ﬁﬂ@)‘ﬁé’ﬁp he present solutions preferably are
Et hyl enedi am netetraacetic acid (EDTA) and its al kal.i
effeptiezt loyugrireduced gongenimiions cqpmpatiple withitherther spepprentsof the
EDTA, al so known as di sodj um edetate, being
pressatrSPI‘leeleamﬂw eYiFly piscositimduging %ﬁmn?ge%ﬁﬁ &Hestive to enhance
referably is present ih an effective anount, for
an @;(aqﬁgng the] gleaning and, g'gm@g activity ghthe supfagtant g)n@y_pn%t andor condmon
about 1% (w v) of the solution, In_a very useful
the lepgReferfepderiyg itmmare hydrpRpiligisss tlmhﬂwéwmrﬁ@ agt amb demayigent on
: is EDTA,. salts thereof and m xtures thereof
the yeel fRCERASIARHIgrPolutign @ﬁiﬂsmy@ewd%ar filgy amibe dens phich weawfém'gfete
of | ess than_ about 05% (w' v) or even about 0.02%
comfeiable wraripggkthe Sﬁaé?fl oRHeidens- yisgesity fnduging ggmponent may also
2005/ 099779 PCT/ US2005/ 010698 . chel ati ng conponent
act &Y BB IMRIGHRY HoeYFeuEiesLring Bserion s srveselsn o alleviate eye
conpositions while, at the sane time, providing for
imitatiuced di sconfort and/or ocular irritation. The
i quid agueous medi um used is selected to have no

ST ot o By . g s

t
RTINS R VSR SNAUE T A -
LA ke et Ve VisGPet g corpfonents include
cellulose-derived polymers, such as hydroxypropyl cellulose, hydroxypropylmethyl cellulose,
carboxymethyl cellulose, methyl cellulose, 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 hydroxypropylmethyl

cellulose (HPMC).
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at | east about 200-nm0snol/kg to about 300 or about 350
nOsnol / kg. The |iquid agueous nedium nore preferably
wohResspudrsd antial ly isotonic or hypotonic (for eegawpioes/010698

slightly hypotonic) and/or is ophthalmcally
acceptable. The liquid aqueous nedi um preferably
i ncludes an effective anount of a tonicity conponent
to provide the liquid nedium-with the desired
t onThei viseosiQunducingrromponencio mpdnie an smounayfidee vptodsaedse e
the 1iquid aqueous nedi um and/ or may be introduced
vis¢asitpof thesdlitipmi prefesdlictoayisrediy imthe Aangn gf atheassabiotiahd ® about 30,
tonicity adjusting conponents that may be enpl oyed
or ever ad igis & abomvis0f dpe aed3°¢, preferdblyras dewinsiodd BysiSP @etreethod No.
products, such as various inorganic salts. Sodi um
91 C{USPr230 898N dI ®ichpRt afiSiabig T Wisebsitdl éncedase, bh Bmbiit Of Fkddsity
very useful tonicity conmponents. The anount of
indh&ifg’ €dniponein GPAEAst aboi).0I0R €b AbSutei% eek) prefetablyis empldged, with
the desired degree of tonicity to the solution. Such
amuHs bTtat IKEY abdu®0.08%a6Bbst 0.5% Heihgliiie pfc@RdOf at | east
about 0.1%to about 1.5% (wv). If a conbination of
sodi um chl ori de and potassiumchloride is enployed,
i t A shqiatinger seqdestdriap componeni [géferablytis micinfledsioclh antount effective
chloride to potassiumchloride be in the range of at
to dnbast thaleffadtivEndss dfthahaiiticiobial coalpoudnt 8nd/ditte camplexn tvith inetal
taurine useful in the present invention may be
ionsietpeovidevecke loffeaiye ecbniugof thé contacblensreasur es such as
tear LDH rel ease fromcorneal epithelial cells or
fluorescein barrier perneability nmeasurenents or
anoh wide raeg of organie aeils améines outcapoveds| whiginipeludrean acid group and
integrity such as fluorescein or rose benga
an apia¢ inplpn avecapalle phasingrs ghdating cepapugatsdn the@iesentampositions.
menbrane 18 WO 2005/ 099779 PCT/ US2005/ 010698
Forjepqropje. nityilqtriacefieadid; diegtylemptipmingpenicetioarih hydrogyetiyiethyiene-
_epithelial cell area. In lieu of using tear LDH as a _
diapgsirieentie agidct. ydiamipnsly elekexpre tbaapeticocid, hydioxyedylapanodipsetic
nmeasured in tears to indicate a beneficial effect
acid, ethylenedigmine tetrarastie) icid pasLitR sglts poly phasphatesceificarislgng is salts,
determi ned by subjective clinical measures such as
tartpriccdsidand its aalis; andithelike(and ariktnegy theredf.@omtsefud as chiglating
anmount of taurine useful in the present invention is
compenents Efhylepediaminetetraagstic askbFEDTA) @nd itpalkdbumetal saltg ayg proferred,
The preferred anbunt is 0.05 to 1.00 w v% Methods for
with disediym galbof diEAv@lsolkapwn assdipagdiyny eddtate. deing paicnlphepreferred.
conpositions are included within the scope of the

i nventiagn, Such nethods conprise contacting a contact .
| enihe chelating component preferably is present in an effective amount, for example, in

arange of at least 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 less. Such reduced amounts of
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with such a conposition at conditions effective to
provide the desired treatnent to the contact |ens.
WOTees/ewmact i ng tenperature is preferred to bedMuL20es/010698
range of at |east about OC to about 100C, and nore
preferably in the range of at |east about 10C to about
60C and still  nore preferably in the range of at
chellasiag compengnt hnwbeen famd te bediecti\Eonthearéserf campositiers while, at the
anbient tenperature is very convenient and useful. The
samedivne @TQvitinglioereduas discorafotiagd/at octar irzitatior. at nospheri c
pressure. The contacting preferably occurs for a tine
in the range of at |east about 5 minutes or about |
houFherisgtseow meriymNusedi shipfted to RS RRsbaERtal dleerious offect
be contacted with the |iquid aqueous nedi um by
on theleus BpiRg treaied of @nbe weareref thedriateghiensy Thebiquid mleélagt isg
portion of the contactin the liquid medi um
coné%tﬁteatweﬁ@ﬂ R gverdaeiiate, thedans gsqtm@mrﬂryatna&ws ¥ the present
agitated, for exanple, by shaking the container
comRositians Thg liavidaaysontmerding ad wininepaualy hes amesmciality i the range of
lens, to at least facilitate renoval of deposit
at lepgt BbPREA00-mOwRALKE & hon3004f plqut 33LMOsBAN ke tﬂﬁ@qw@aueous
the contact |ens optionally may be manually rubbed to
medippgyae pigferahby is d@ﬁ%?‘?ﬂyﬂﬁﬁt@ﬁ? & hypptopic(foe exampple, slighly
cl eani ng net hod option may al so include rinsing
hyppteaic) anféordsephthatmpically %?C@fﬂ‘%&e of the |iquid aqueous
nediun1pr|or to returnlng the lens to a wearer's eye.
2005/ 099779 . PCT/ 05/ 10698 ..The fo
ex I UL RPOR TP e P QPR o $s e %ﬂl?%“%% ‘%P‘ﬁléy

i nventi on.

foll
compR e LAPAKER I SRRt e e Egﬁ%ﬁﬁluyo?‘ﬁggﬂ oty églpgwents
th bi, al. h
m%@rrrswﬁ{ & el b ek iy b ngrefl e o600 T Bt
R Aol %Edlt%Pﬁ]a@ﬁ‘?l&ﬁ %%ccw%@'é?'flgﬁ?@a{fg% be employed

\ { nmb
ﬂ@é%?ogwemﬁlg o P 678 e Pl S £33 %Vémg%ﬁwwg salts.

sodfipp gifbrdes nﬁ&bl@%ﬁ? farg%gﬂg 1hE 1€ 2 1S aBF B 1ty bOmponers.
The fmquatel CRaPRON f ajb?*&ﬁ*ﬁ% e *ffengi?f%?%ﬁ?@] e Gt ieqes, of

. A 1.S
et LR R ek s SR T R N e R e
O.l%k%(t) Ialgolug ?"5170 (w/v() }T% c)ombmatlon of sodium chloride and potassium chloride is

employed, it is preferred that the weight ratio of sodium chloride to potassium chlonde be in

the range of at least about 2.5 to about 6 or about 8.

The amount of taurine useful in the present invention may be determined by objective
clinical measures such as tear LDH release from comeal epithelial cells or fluorescein barrier
permeability measurements or another means to evaluate ocular cell membrane integrity such

as fluorescein or rose bengal staining. Yet another means to evaluate ocular cell membrane
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GQui dance Docunent for Contact Lens Care Products,
Appendi x B, April 1, 1997 and |SQO FDI S 14729:
wOoQ@pisidesd7i ¢ opti cs-Contact | ens care product SPCT/US2005/010698
M crobi ol ogi cal requirenents and test nethods for
products and regi nens for hygi eni c managenent of
contact | enses, January 2001). Contact Iens
integiigjinthe sseeficonfasab midrewoRromrasse erthelidicell ans Iulieniof using
pur pose sol uti ons when they are used for rinsing,
tem&mgm agspaabssiasipre gndten inflamaratge medidtor s be megsucaiin gats to
| enses. The five FDA/I SO specified test organisns are
indikate 8 benefiislabsffect Bum taaring Vefud emoenis of tATDE caB88@be determined
St aphyl ococcus aureus, ATCC 6538 Pseudonobnas
by sabjecieviersdinigal MERQTRs0CHas iChingi lekciradtion tearing) ATGONOR 3The
Fusari um sol ani, ATCC 36031 Candi da al bicans is often
amquitoftaurine uesfitlgn thetpresént inventidnis generpdip iftonsat leastabautdH yto about
used cationic antimcrobial agents in contact |ens
2.0 min%.i Timprpfered gudunt is@0S.to THAsv/vZachi evenent of
adequate antim crobial activity against Candida is
often the nost difficult task to pass a 20 WO
20087ty Fordrepiing A9SPBOEPH POBE She hszain desgribad comppsifians eteon
efficacy standard. FDA and | SO guidelines specify two
incladed withisk the seppe of the inyentiony §n@w@gods| CRENPHER OHtarting dfontact lens
tabl e below Stand Al one Disinfectant (Primary)
withcyach a eergpositiog aheopditiansestizgiive tp grovisledhe ﬁlt‘éﬁeda*reapa% foethe contact
soak time S. marcescens 3.0 logs S. aureus 3.0 | ogs
lensp gerueinosa 3.0 logs C. albicans 1.0 log F. sol ani
1.0 I og Reginen-Dependent Disinfectant (Secondary)

O i R S o Y Bl e o
aboutal%B‘%, anclin more preferably in the range of at least about 10°C to about 60°C and still
more preferably in the range of at least 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 atmospheric fressure. The contacting preferably occurs for a time in the range of at

least about 5 minutes or about 1 hour to about 12 hours or more.

The contact lens can be contacted with the liquid aqueous medium by immersing the
lens in the medium. During at least a portion of the contacting, th;e liquid medium containing
the contact lens optionally may be agitated, for example, by shaking the container containing
the liquid aqueous medium and contact lens, to at least facilitate removal of deposit material
from the lens. After such contacting step, the contact lens optionally may be manualily
rubbed to remove further deposit material from the lens. The cleaning method optionally
may also include rinsing the lens substantially free of the liquid aqueous medium prior to

returning the lens to a wearer's eye.
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S. aureus sumof all three bacteria |og-drops P. aeru

i g nosa nust be greater than or equal to 5.0 log C
waoalops/ean® Stasis F. solani Stasis The specifi @drass2005/010698

procedure for testing antimcrobial activity against

the five FDA/I1SO specified test organisns is as

follows (C. albicans is provided as a specific

ex ap feowindgshmpREk naf lgmiihgrard Mudtiaktivesftle invemtiogh a

0.22 mcron sterile filter into sterile plastic high

density pol yethyl ene bottles or plastic flasks. A

10-Trrk fellowgueois thefpracedire pmhick vargous as@picrabidl hgents and solutions

transferred into a sterile polystyrene plastic test
are testoe for Stegrability watduce miGokiel lvads Yyerisb@t perinids bf ©me€) SypidallyR4

Pol ysorbate 80 (SS + TWEEN) is transferred into a
housseqnd leas. he pricedire is abbgic midrdbiglegmpdhelerga desg ovitiahdhvodwes the

stored at 20-25 C throughout the duration of the test.
inochidesion ofestpraiuctofiq@sts dithl a kadvn warisr offVidlile ¢ORDT seveml test

prepared in the conventional manner. Candi da al bi cans
orgadilnisyareisasay dorghosuavioers aigarios tend imtefvadniThe reswtsyard used ©on,

| yophilized or "Culti-loop(r)" cultures.- Three nL of
calcslaerlog drofs 8%oakaimesani sonsgad kilbougest(gple of lsaotyersoetshtime) if

gromh fromthe agar surface. The resulting harvest is
desitedansferred, to an appropriate screw cap 21 WO

20051099779 PCT/ US2005/ 010695 test tube contai ni ng

gl ass beads and vortexed for approximately one m nute.

Th&andida albisans, ARECdOR3 ], &5 aie lofifivtiorgzniymesweefiod pes FDA and

sterile 0.9% saline to prepare the culture inocul um
ISO{fFRlrtests for tha desting eft qoptacipnsidisinfeetargs (ML Fremarket Nytlﬁcatlon {510k)

mcroliters of culture inoculumis added to 10.0 nL
Guiddnce Retnmeasfor Sanprtdeanddre Sradue, Anpendit B Aprikl.flPHaand

inoculumlevel is inthe range of | x 1S to 1 x
ISOFIEE 1¢129 Ophthriyniq enties-figntaetilenscaigrodyrts- Micrebielagienl

al bi cans, ATCC 10231. Each sanple and control tube is
requjgments el tstineethogs foy pradypie prdregimens fos bigignic mapigement of contact

time intervals for testing activity agai nst Candi da
lensgy, danugiy208])} Gonfags feng disipdactantstage alsinommas gontans langmitlided

product |abel instructions for contact |ens soak
purposgrgolutiggs whercthey aye aseddorrinsig; ¢lerninga disinfrstion stopage pad

order to quantitate test sanples for their |evels of
rewefting/copietliensas. Thp five FPAASE specifigd test oeganisms greristed below:

wel | -vortexed aliquots are renoved fron1sanp|e t ubes

and added to gl ass test tubes containing 4.5 niL
| eSEEal}e marcescens, ATCC 13880

Staphylococcus aureus, ATCC 6538
Pseudomonas aeruginosa, ATCC 9027
Candida albicans, ATCC 10231
Fusarium solani, ATCC 36031

Candida albicans is often the most resistant of the five organisms to commonly used

cationic antimicrobial agents in contact lens multi-purpose solutions. Thus, achievement of

adequate antimicrobial activity against Candida is often the most difficult task to pass a
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Neutralizing Broth nedia (Berton, D ckinson and
Conmpany, Sparks, Maryland). After a previously

wo SRkRs9heed, validated neutralizing tine peripck/usieseisss
sanples are diluted 10-fold through serial dilutions
using gl ass test tubes containing 4.5 nL Letheen
Neutralizing Broth nedia. Aliquots of 0.1 nL are

particelrpdisigfettignaficach stndand. IFDA 4ndd80 anillekms epedifp bvad disinfection
applied to agar plates containing Sabouraud Dextrose

effigagpstar(dgpB) if@eatedim theDablkibelswn and Conpany, Sparks,
Maryl and). 101 to 104 CFU nL survivor |levels are
quantitated. The SS + TWEEN control sanples are
quaini ideredignfegtantt(Priinary) ExiBriasi ng 3 serial 10-fold
di lgbdns, 1n order t&vera%gﬁ%%&ﬁoﬁ ﬁ‘i‘at%féh‘é%t el s of
chal Tenge organisns initira present per sanpl e
(i Simamgesceisnocul un). RecovdPlogagar plates are
i ngubat,gd at 20-25C for 3-35090?45. Nurmber s of
cofony-torm ng-units (CFU)"ar€ counted for each
collnaemiginosagar plate (gend®ighy bet ween 8-80 col onies
pelé pbks for Candida pl atfﬁiog Log-drops in CFU nL are

rermned for each sanpl e at “each time interval by

coEMQLﬂﬂlng the total nunmbetObig survivors at each tinme
interval to a base-10 |ogarithm and subtracting this
fromthe base-10 |ogarithm 22 WD 2005/ 099779
PCRegiseodBpotieaddsintegunnBbeondarpX Crithea:i ni ti al i nocul um
Of opliigti> * VEEN COMeflee 19:00alcBANEIARIaNBHER, Can, DO

pl ot agai nst cont act e particular test tine

| nBemara¢sgensr eval uat ed as MénimmErafPOHog per hacterims d

abgwaé the Background Ofsumjcﬁ’ahrl?{ QBAC&%a%&Q&&B{“

nof:Tonlc surfactants are commonly use

m &mmgéagy tests to stopmustiegeaendayor equal to 5.0 log
Nbidisal kyl am ne activigys, One of the significant

d| erences between contact |ens care system and

r eFcdolagi| ating water syst¥assis that the forner

requi res the presence of a |arge anount of a

Surfftaepeditic tash pioceditrE iR k&ﬂng@ﬁxﬁﬁﬁcrmaﬂa@u%P@gLﬁEtttl@Jﬁ%S
not conpatible wth surfactants due to foam ng

FDANISDR8Fied tefbr £istns S/ BREVAC. @BRans is provided as a specific
pol yrreri c/ non-pol yneri c ‘quat er nary anmmoni uns form

exarhﬁ@)‘ Pt kanfPles a8 Q6ri1RIAIBER thrbughh RELARYSH sildHike? intd Bierile
erefore, cannot be m xed together. The presence of

plasﬂ@ﬁlF]h 8diisity SolydtmatmRYottRE oPpledtie armsmAagem aliR¥EdS 18 s@;llﬂwls
cause a significant, if not conplete, |oss of

asepaeduyrﬁaﬁ;famdahto@%n\ré lsaaysftﬁénermn@ RsHHBY, SerittkaliRy ﬁ?aowv%
ammoni um or al kyl am ne.” As shown in Table 1,

NaCROGH 0.05'wA PEIGsonsil: 8IS BWEENS ﬁﬁ%skﬁ&@ﬁﬂ% dbarate control

tube. All samples and control are stored at 20-25 °C throughout the duration of the test.

Test cultures of Candida albicans, ATCC 10231 are prepared in the conventional

manner. Candida albicans cultures are grown on agar slants from primary frozen, lyophilized

or “Culti-loop®” cultures. Three mL. of sterile 0.9% saline is used to gently dislodge culture

growth from the agar surface. The resulting harvest is transferred to an appropriate screw cap
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pol yet hyl ene gl ycol succinate (' TPGS') halts the
ammoni uni al kyl am ne activity. Table 1. Fornmulation wv

WO2008/4999%9 Cet yl pyri di ni um Chl oride 0.001 0. 00PCTRZD5M10698
0.025 Taurine 0.05 0.05 Propylene dycol 0.50 0.50
Tetronic(r) 1307 0.05 0.05 NaEDTA 0.01 0.01 HPMC
0.15 0.15 Tris 0.021 0.021 Tris.HO 0.055 0.055
NaCl 0.65 0.65 KCI 0.14 0.14 Log Drop Log Drop

tesGubd dintanisg #ash bedlis had vdrtexed fon hpprdxiMtelly. da6 misuty\@he vortexed
2005/ 099779 PCT/ US2005/ 010698 EXAMPLE 2 The

harivest sdilated @f Seed&tbwmith sterild BEsahiAe Weiepatmbt tidtueinbdlum with a
their antimcrobial activity for contact |ens

coritemiatibaof 1 ¥ 0eSAFUARYL. BEtyShichlitckd ufSuln@e Mob@thinGHadded to 10.0 mL
exhibited a very high antimcrobial activity. TABLE

of ¢hbh tesG P afd Corttboly/sv/tdt e finallYidduRiny lefdTiigia thd 1@RLDE 1 x 10e5 to
0. 0005 Tetroni c1307 0.05 0.05 HPMC 0.15 0. 15

1 x 10e6 CFU(colony forming units) per mL of Candida albicans, ATCC 10231. Each sample

and control tube is vortexed briefly to disperse the inoculum. Contact time intervals for
testing activity against Candida are typically 4 or 6 hours, to conform to the intended product

label instructions for contact lens soak time.
H

Aerobic Plate Count Methods are performed in order to quantitate test samples for
their levels of survivors. At appropriate és'say times, 0.5 mL well-vortexed aliquots are
removed from sample tubes and added t:o glass test tubes containing 4.5 mL Letheen
Neutralizing Broth media (Berton, Dickinson and Coﬁpany, Sparks, Maryland). After a
previously determined, validated neutralizing tirﬁe period, these samples are diluted 10-fold
through serial dilutions using glass test tubes containing 4.5 mL Letheen Neutralizing Broth
media. Aliquots of 0.1 mL are removed from each dilution tube and spread-plate applied to
agar plates containing Sabouraud Dextrose Agar (SAB)(Berton, Dickinson and Company,
Sparks, Maryland). 10" to 10* CFU/mL survivor levels are quantitated. The SS + TWEEN
control samples are quantitated only at time = 0 using 3 serial 10-fold dilutions, in order to
determine the actual levels of challenge organisms initially present per mL of sample (initial

inoculum). Recovery agar plates are incubated at 20-25°C for 3-5 days.

Numbers of colony-forming-units (CFU) are counted for each countable agar plate
(generally between 8-80 colonies per plate for Candida plates). Log-drops in CFU/mL are
determined for each sample at each time interval by converting the total number of survivors

at each time interval to a base-10 logarithm and subtracting this from the base-10 logarithm



Propylene D. G col 0.5 0.5 Tris 0.021 0.021 Tris.Hd
0.055 0.055 NaCl 0.65 0.65 KC 0.14 0.14 pH 7.8 Lo

woBb@Bmese9e Drop S.marcescens 1.18 2.6 S. aur eusCcRu8200408698
P. aerugi nosa >4.63 >4.63 C. albicans 3.67 4.41 F.
solani >4.34 "' > 4.34 It is easily seen fromthe data
in Table 2 that the nyristylanine has strong

equ%ién%ﬂhé’mtﬁll ma@&mm lof the 8981 RFEER cofirfll LR %n g@hés @8 be

ot her organisnms. In contrast as shown 1 Ta

%L%ae tinfe (thtpaRichBPEY: 1T 1H@r\)ﬁ43'o? M@e&%%

soI u has very weak antim crobl al" activity and

therefore not suitable as a disinfectant for cont act
E l.eani ng and di sinfecting. 24 WD 2005/ 099779

PCT/ US2005/ 010698 TABLE 2B. Ingredient %ww % w w

Dodecyl am ne 0. 0005 0.0003 Taurine 0.05 0.05

Pr ofyhceé¢tbaboly/inahe BackSrolndodt thelmbéitioh Seclidh), hob-idific Sirfabtants are

NaEDTA 0.01 0.01 HPMC 0.15 0.15
commonly used in microbiology tests to stop a quaternary ammonium/alkylamine activity.
One of the significant differences between contact lens care system and re-circulating water
systems is that the former requires the presence of a large amount of a surfactant as a
cleaning agent while the latter is not compatible with surfactants due to foaming problems.
Anionic surfactant and polymeric/non-polymeric quaternary ammoniums form ion-pair or
precipitate in an aqueous solution and tl;erefore, cannot be mixed together. The presence of
non-ionic surfactant at a cleaning agent level usually would cause a significant, if not
complete, loss of antimicrobial activity for non-polymeric quaternary ammonium or

alkylamine. As shown in Table 1, the addition of the non-ionic surfactant tocopherol

polyethylene glycol succinate (“TPGS”) halts the ammonium/alkylamine activity.

Table 1.

» Formu]at:on WiV % w/v % |
Cetylpyndmlum Chloride 0.001 0. 001
TPGS 0 0.025
Taurine 0.05 0.05
Propylene Glycol 0.50 0.50
Tetronic® 1307 0.05 0.05
NaEDTA 0.01 0.01
HPMC 0.15 0.15
Tris 0.021 0.021
Tris. HCI 0.055 0.055
NaCl 0.65 0.65
KCl 0.14 0.14

Log Drop | Log Drop
C.albicans 4.41 0.12
F.solani >4.08 1.06
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Tris 0.021 0.021 Tris.HC 0.055 0.055 Nad 0.65 0.65
KCl 0.14 0.14 H 7.8 Lo dro,- :.Log drop S. nmarcesens
woQoebf907746 S. aureus 0.12 0.34 P. aerugi nosartTA82005410698
C.albicans 1.77 0.91 F.solani 0.16 0.09 EXAMPLE 3.

As shown by the fornulations and resulting | og
reductions shown in Table 3, the antim crobial
activity of an al kyl am ne having the follow ng
formula: Al R2 | R3 where Rl is a C13.17 al kyl and

ExRrapd R3 are each i ndependently H or -CH3,
further enhanced if one or
ant i m crobi al

PCPIeETBY Lo

agents_are_ added.

Roown o Lahle24 wege sy

e o
Alptsd o5
rlstxlamneOOOOSOOOOS WSCP 0.001 0.0 cl o

for gorngpet i§hpdisinigeting: fAsangy be speng thisfgppylationexhibited @sery high

antimicrobial activity.

nore ot her types of
2005/ 099779
ﬁhwwh%whﬁl%hvw

TABLE 2A.

Ingredient Cowhy o [ % Wi
Myristylamine 0.0003 0.0005
Tetronic®1307 0.05 0.05
HPMC 0.15 0.15
Propylene
Glycol 0.5 0.5
Tris 0.021 0.021
Tris.HCI 0.055 0.055
NaCl 0.65 0.65
KCI 0.14 0.14
pH 7.8

X LogDrop . -] " LogDrop
| S.marcescens 1.18 2.6
| S.aureus 2.87 4.8
P. aeruginosa >4.63 >4.63
C.albicans 3.67 441
F. solani >4.34 ° >4.34

! It is easily seen from the data in Table 2 that the myristylamine has strong

antimicrobial activity against C. albicans, as well as other organisms.

In contrast as shown in Table 2B, Dodecylamine, a C12 primary amine which is water
soluble, has very weak antimicrobial activity and, therefore, not suitable as a disinfectant for

contact lens cleaning and disinfecting.



Propyl ene dycol 0.50 0.50 T1307 0.05 0.05 HPMC 0. 15

0.15 Tris 0.021 0.021 Tris.HO 0.055 0.055 NaCl
woQos0907765 KCI 0.14 0.14 Lo Drop Log Drop PCT/US2005/010698

S.marcescens 3.1 1.68 S.aureus 3.74 2.93 P.

aerugi nosa >4.63 >4.63 C.albicans 2.95 3.29 F.

sol ani >4.34 >4.34 These results are coll aborated by
TABDE280r mul ati on and resulting | og reductions shown in

Table 4, and by the formulations and resulting | og

r CdibNS JNGPRL AT [T wo] Table 4. Formulation wv
e Y ati no 8" 0ho3 0. 0003 PHVB 0 0. 00003

Dodiedylantigz 0. 0% ©.ddbs Hr expobsene G ycol 0.50 0.50
Tetrontc ITI(07 0. 05 .05 H 0.15 0.15 Tris 0.021
Tagringo1  TrisiHcPO8 055 8.9855) NaCl 0.65 0.65 KC 0. 14

Prépylefie @6rcol 0.50 0.50

Tetronic 1307 0.05 0.05
NagEDTA 0.01 0.01
HPMC 0.15 0.15
Tris 0.021 0.021
Tris. HCI 0.055 0.055
NaCl 0.65 0.65
KCl1 0.14 0.14
H 7.8 ,

' . . . -] Log drop.|.Log.drop.
S.marcesens ‘ 0.46 0.46
S.aureus 0.12 0.34
P. aeruginosa 1.36 14
C.albicans 1.77 091
F.solani 0.16 0.09

EXAMPLE 3.

As shown by the formulations and resulting log reductions shown in Table 3, the

antimicrobial activity of an alkylamine having the following formula:

R1 R2
\N/

|

R3

where R1 is a Cy3.7 alkyl and R2 and R3 are each independently H or —CH3,

may be further enhanced if one or more other types of antimicrobial agents are added.
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WO 2005/ 099779 PCT/ 1JS2005/010698 H 7.8 Log Drop Log

Drop S.nmarcescens 1.18 3.46 S.aureus 2.87 4.21 P.
W@H099INsa >4. 63 >4.63 C. al bi cans 3. 67 3. 31 pdT/US2005/010698

solani >4.34 >4.34 Table 5. Fornulation wv %

Myristyl am ne 0.0005 Polyquaternium1 0.001

NaCitrate 0.6 Taurine 0.05 Propylene dycol 0.50
Tabld@troni c(r)1304 0.05 HPMC 0.15 Tris 0.021 Tris.HC

0.055 Nadl 0.65 KO 0.14 pH 7.8 Log Drop,

S.marcescens 3.64 S.aureus 4.69 P. aeruginosa >4.63

C. %%% a%tsm4' °2 | F. w%) L%anl >4W?v4%

Myristylamine 0.0005 0.0005
WSCP 0.001 0.0
NaClO, 0.01 0.0
NaCitrate 04 0.0
Taurine 0.05 0.05
Propylene Glycol 0.50 0.50
T1307 0.05 0.05
HPMC 0.15 0.15
Tris 0.021 0.021
Tris.HCI 0.055 0.055
NaCl 0.65 0.65
KCl 0.14 0.14

|- LogDrop | LogDrop

S.marcescens 3.1 1.68
S.aureus 3.74 2.93
P, aeruginosa >4.63 >4.63
C.albicans 2.95 3.29
F. solani ' >4.34 >4.34

These results are collaborated by the formulation and resulting log reductions shown

in Table 4, and by the formulations and resulting log reductions shown in Table 5.

Table 4.

Formulation W% | W%
Myristylamine 0.0003 0.0003
PHMB 0 0.00003
Taurine 0.05 0.05
Propylene Glycol 0.50 0.50
Tetronic 1107 0.05 0.05
HPMC 0.15 0.15
Tris 0.021 0.021
Tris. HCI 0.055 0.055
NaCl 0.65 0.65
KCI 0.14 0.14
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EXAMPLE 4 As discussed in greater detail above, the

i nventors have di scovered that a certain type of
waonens/emtoc surfactants (certain mxing rati 0S)PCTAIB2005/010698

di ssol ve these water insoluble alkylamnes while

mai ntai ni ng anti-m crobial effectiveness for

di sinfection. Specifically, water insoluble

atkKytammesThavimg—tire—fottowhng fornula, 27 WO
pPHI®5/ 099779 | PCT/ 1IS2 Al R N | R3 where
RL is a Cl3{Xpgddtepl | ansg Bebpard R3 are each
S |n%ecgnsdent y I—lll%r -CI—|3,3 gay Qe di ssol ved i n aqueous
—’B@-ﬁgr%ﬁ—w—ﬁ%m—ﬁee{f a+=*at+dn of the antim crobi al
| S.ageeusvity by | t 87surff actddit . The nmaxi num
P. siub@etant - ant baker obi abykati d above which the

ant 3 be significantly
C. i n the hydrophobicity/
F. ysiophol i cijt ys@B4 t e sygpact gnt and t he anmount of the

—==AntTm crobi alr. For am orarnar surfactant with at
Tablesist one al kyl chain, such as Tween 80 and This, this
maxi num surfactant:antimcrobial ratio is about 7 -
20 wWh ‘%%he al Qyl am ‘cgncentration is not nore than
10F nlwﬂa e of ord‘iwﬁ'%v gkill in the art can determ ne
M}HESI}M nmum Sera(gQ@gt: | kyl ami ne ratio for other

Sur Tactant—systens basedjon the di scl osure contained
Polygyaggrpiumihbl e § sh8@8l t hadt the 10 ppm MA sol utions

Na ia to neet the stapd-allone criteria when the Tween
T +6— -&H—%%:—qu TPGS, the maxi mum
—a-Pit-—MAL: Aat+e—Fs—adout 20 (see Table 8).

Propylgacdbcol 1 dhe 088 +idh of a second antinicrobial,
Tetppmic@ 3 er ni um!-1_9%he dol ution can still be a
HPMGnd- al one di gi nf &dBant lproduct. Table 6 Formul ati on
Triso w w % w w__ Tween0.821 0. 4074 0. 0074
Tris.HCl 0.055
NaCl 0.65
KCl1 0.14
pH7.8 _

| Log Drop
S.marcescens 3.64
| S.aureus 4.69
P. aeruginosa >4.63
C.albicans 4.52
F. solani >4.34
EXAMPLE 4

As discussed in greater detail above, the inventors have discovered that a certain type
of non-ionic surfactants (certain mixing ratios) can dissolve these water insoluble
alkylamines while maintaining anti-mjcrobial effectiveness for disinfection. Specifically,

water insoluble alkylamines having the following formula,
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Myristylam ne 0.001 0.001 Polyquaternium1 0 0.000075

Taurine 0.05 0.05 Propylene Aycol 0.5 0.5
WOros/eaert(r) 1307 0.05 0.05 Na2EDTA 0. 01 0. OlpcTARd005/010698

0. 15 0. 15 28 WD 2005/ 099779 PCTI US2005/ 010698

Na2HPO4. 7H20 0. 12 0. 12 NaH2PO4. H2O 0.01 0.01 Nad

0.55 0.55 KO 0.14 0.14 pH 7.3 Log - drop at 6 hour

S.ngycescens 36031 1.19 3.12 S aureurs 6538 1.04 3.21

P. aeru\'Fnos 8327 >4.58 >4.58 C. al bicans 10231 >4.67

>4.67 Fyn~“Solani 36031 3.73 3.12 However, when the

surfactampt and al kyl am ne are present in a ratio of

20, antid4fungal activity is not so reduced. Sol ution

#5 shownR8n Table 7 (conmpared with sol ution #6 that

only differs in the TPGS content) contains surfactant

and alkylamne in a ratio of (TPGS: MA) of 20. As

shovherd Rl Fallieiralkyhhen iR and R ¢ra méchdhdepbmientheHoa+CHa,

is 20, anti-fungal activity (Ca and Fs) remains.
mayTeebdissol¥ed fForquedua solotionsBithpBt neutryUzation Sf thy antistigiobial aveiviy by

ppm 5 ppm
the surfactant. The maximum surfactant;antimicrobial ratio above which the antimicrobial

activities will be significantly neutralized varies depending on the hydrophobicity/
hydropholicity of the surfactant and the amount of the antimicrobial. For an’ordinary
surfactant with at least one alkyl chain, such as Tween 80 and TPGS, this maximum
surfactant:antimicrobial ratio is about 7 - 20 when the alkylamine concentration is not more
than 10 ppm. One of ordinary skill in the art can determine the maximum
surfactant:alkylamine ratio for other surfactant systems based on the disclosure contained

herein.

Table 6 shows that the 10 ppm MA solutions fail to meet the stand-alone criteria
when the Tween 80:MA ratio is at 7.4. For TPGS, the maximum surfactant:MA ratio is about
20 (see Table 8). However, with the addition of a second antimicrobial, Polyquaternium -1,

the solution can still be a stand-alone disinfectant product.

Table 6
Formulation % wiw % wiw
Tween 80 0.0074 0.0074
Myristylamine 0.001 0.001
Polyquaternium-1 0 0.000075
Taurine 0.05 0.05
Propylene Glycol 0.5 0.5
Tetronic® 1307 0.05 0.05
Na,EDTA 0.01 0.01
HPMC 0.15 0.15




TPGS 0.01 O Taurine 0.05 0.05 Propylene G ycol

0. 50

0.50 Tetronic(r) 1307 0.05 0.05 NaEDTA 0.01 0.01
WHPRIO7M5 0.15 Tris 0.021 0.021 Tris. HCL O.k¢apus2oésxo69s
NaCl 0.65 0.65 KO 0.14 0.14 H 7.8 Log Drop Log Drop

mar cesens 0.99 2.6 S.aureus 2.57 4.8 P. aeruginosa

4.86 4.86 C.albicans 4.41 4.41 F.sol an

2.5 3.43 29
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C bllicand 1023Inf w g

0 VANG7%
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am ne 0.001 0.001

[ F.GoRAi136031

3.73

3.12

However, when the surfactant and alkylamine are present in a ratio of 20, anti-fungal

activity is not so reduced. Solution #5 shown in Table 7 (compared with solution #6 that only

differs in the TPGS content ) contains surfactant and alkylamine in a ratio of (TPGS:MA) of

20. As shown in Table 7, when the surfactant:alkylamine ratio is 20, anti-fungal activityl(Ca

and Fs) remains.

Table 7.

Formulation - #5‘ _ #6 :
|wrv % |y %
Myristylamine 5 ppm 5 ppm
TPGS 0.01 0
Taurine 0.05 0.05
Propylene Glycol 0.50 0.50
Tetronic® 1307 0.05 0.05
NaEDTA 0.01 0.01
HPMC 0.15 0.15
Tris 0.021 0.021
Tris.HCl 0.055 0.055
NaCl 0.65 0.65
KCl 0.14 0.14
pH 7.8
Log Drop Log Drop

S.marcesens 0.99 2.6

| S.aureus 2.57 4.8
P. aeruginosa 4 86 4.86
C.albicans 441 441
F.solani 2.5 3.43
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TPGS 0.06 0.04 0.02 Taurine 0.05 0.05 0.05 Propylene
G ycol 0.50 0.50 0.50 Tetronic(r)1307 0.05 0.05 0.05
woNadERbgy79. 01 0. 01 0.01 HPMC 0.15 0.15 0.15 Pcrirassteoddiosos
0.021 0.021 Tris.HC1L 0.055 0.055 0.055 NaCl 0.65
0.65 0.65 KO 0.14 0.14 0.14 H 7.8 Log Drop Log Drop
Log Drop. , S.nmarcesens 0.46 0.67 2.2 S.aureus 0.22
1.31 4.5 P. aeruginosa 2.32 3.72 4.26 C. al hicans
3.72 4.41 4.41 P.solani 2.76 2.52 3.73 As shown in
Ta ¢ . - h . .
roarpaere ASoih PEIAN e A TR RNy (O 255Gt scen
i Y AL . . )
at ﬁFt?fcgéMctg rﬁ%%of%ﬂ»ctg 6{)#3#»9&%&%‘%@&&%9&?& Q&R'i Po%“;b% 1déra i ﬁt the

at "nei (0] ese surtactants contaln
e S, 5 SPABAOTSE RV GH groien
o S A48 QM3 9,0 0008 S

controlling the alkylamine content or by adding additional antimicrobials into solution.

Table 8A.
___Formulation | #3 #2 |

U eww | Beww | Bowiwe
Myristylamine 0.001 0.001 0.001
TPGS 0.06 0.04 0.02
Taurine 0.05 0.05 0.05
Propylene Glycol 0.50 0.50 0.50
Tetronic®1307 0.05 0.05 0.05
NaEDTA 0.01 0.01 0.01
HPMC 0.15 0.15 0.15
Tris 0.021 0.021 0.021
Tris.HCl 0.055 0.055 0.055
NaCl 0.65 0.65 0.65
KCl 0.14 0.14 0.14
pH7.8

. - |LogDrop |LogDrop |LogDrop
S.marcesens 0.46 - 0.67 2.2
S.aureus 0.22 < 1.31 4.5
P. aeruginosa 2.32 3.72 4.26
C.albicans 3.72 441 4.41
F.solani 2.76 2.52 3.73

As shown in Table 8B, the surfactant:antimicrobial ratio can be more than 500 when
surfactant is a Tetronic® or Pluronic®. Such ratio may be explained, perhaps, by the fact

that neither of these surfactants contain an alkyl chain.
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HPMC 0.15 0.15 0.15 0.15 Edetate Di sodium0.01 0.01
0.01 0.01 Taurine 0.05 0.05 0.05 0.05 NaCl 0.59 0.59
WO 8058999709 KC 0.14 0.14 0.14 0.14 Pl uroni cgdpu$Bds/010698
0.05 0.05 0.05 0.05 PEG 400 0.2 0.2 0.2 0.2 NaH
adjust pHto 7.7 Log Drop Log Drop Log Drop Log Drop

S. marcescens 13880 2.35 4.18 3.76 3.61 S.aureus 6538
Tab§8%8 4.81 4.81 4.79 P.aeruginosa 9027 4.49 4.43 3.95
C. al bicans 10231 2.89 1.51 1.97 2. 89 F. sol ani

3663131+ tA4 P 1+—AP—DANME 5—ARo hetr—benefit of
t he present i nvienfdwiw t hate Was pe@rwiti sgo%er/ad by t he
Haventors—Tstat—atkyranes—ravig—the—fott-ewi ng
Cefybmind a; R1 R2 | NO.OPOIRS| GG60le RD.0081I23 [C1GR0Q0B af kyl
PR R2 and R3 aq e ggrh | s Qd=nt(l,bfo oI 0@—!3 have
r-HcantHyrtower—epnt frs—tpt-ake—that—pot her
Bomefeéd of quaterlnar @6anmbni 9% or! t86tiary 88inels. As a
Nacfesul t, eyeirrlj tq;gcpn Cang §¢ S| gng.$9 cant | g/sg educed.
099779 641‘5'7 BWEW‘H’S in
Ed?ltgtgb? b—rr;‘gvretllcn¢ \“|Ia| Y IWO th c1—¢' il‘n g r; igd
Taliﬂn-ﬁcnl ution- 2 Il ed¥@x ¢ an*'QS Sy p(M)smc hehOp shlaken
Na€br 6 0.59 0.59 0.59 0.59
K(Cl 0.14 0.14 0.14 0.14
Pluronic® F87 0.05 0.05 0.05 ! 0.05
.PE.G 400 0.2 0.2 0.2 0.2
NaOH adjust pH to 7.7 I | _
i ... |LogDrop, | lLogDrop | Log Diop | Log Drop
S.marcescens 13880 2.35 4.18 3.76 3.61
S.aureus 6538 4.18 481 4.81 4.79
P.aeruginosa 9027 4.49 443 3.95 449
| C.albicans 10231 2.89 1.51 1.97 2.89
FE.solani 36031 1.3 1.14 2.76 1.48
EXAMPLE 5

Another benefit of the present invention that has been discovered by the inventors is

that alkylamines having the following formula:

R1 R2
~ N~

R3

where R1 is a Cy3.17 alkyl and R2 and R3 are each independently H or -CHj,
have a significantly lower contact lens uptake than other types of quaternary ammonium or

tertiary amines. As a result, eye irritation can be significantly reduced.
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days at roomtenperature. The "Wthout Lens" colum
shows the remai ning quaternary amonium and tertiary

wo 3s/agerepntent left in solution after the i depdi/osdooddrosos
m -system (mnus the | enses) was shaken under
i dentical conditions. The control which was run for
this experinent, which includes the remaining

| NOTIRAERRE f TableldPesho R thd deBBid! gez{uefeaﬁgf&inmammﬂkah&te%ry amine
are listed in Table 9B. As one of ordinary skill in

coritd¥@leftfih soMOEnthfteal S inPsoldtitR- b RmSesQUREEERRAVhas BEBNRAAKSH For 6
or tertiary amne content remaining in solution after

dayls Reroshiakhpgate! TRElWithéut LBhsd REfumnEoRdhe kdifiy M4ty

| enses. Table 9A. Wthout Lens Acuvue Purevi sion

mAbHRAMnd ZRidrPRlRe ¥basit MR in4biuftoP#Br 3R iBer@BaN15 il byeH (mi
: Nyrlstylan;ne (TPGS 20 f&fd)uS% 9 ppn#34 1 m13. % p &?mus

the héﬁl’sé»? Wid aRkSARESRNEEATRbNEGH] T8e dohud] wmcﬂ GraLruliidr- tifis M
pyridiumchloride 42.7 ppm3.3 m1.3 p m Table

expgﬁmE’lln,ame@ inkRities therefalnirig 19£l§d1bﬂts FfBb SolHfon¥Ref¥e¥ed in Table 9A
Taurine 0.05 Propylene dycol 0.50 T1307 0.05 HPMC

are Qst%@ in Table®E)- APdne of bidnalkilPinQRSart Wetld réhii®S thelfbds qRatdriary
D.l water 98.38 pH 7.8 The sol utions accordlng to t he

amﬁ@ﬂl\h% RYAR BRindBYntOR réiF88ing IionRM%A MMEAhe iHakigk @b, the
contact lenses. In this enbodi ment of the invention,

higfR KOk & by thdegRs(3) M of this solution is
introduced into a lens vial containing a lipid, oily
deposit | aden, hydrophilic or soft

Table 9A.
Without Lens | Acuvue Purevision

Armeen 12D (Dodecylamine) 44 4ppm | 35.0ppm | 14.1 ppm

Myristylamine,(TPGS 20 fold) 379 ppm | 34.1 ppm 13.0 ppm

Myristylamidopropyldimethylamine 43.5 ppm | 18.2 ppm 4.7 ppm

Cetylpyridium chloride 42.7ppm | 3.3 ppm 1.3 ppm
Table 9B

Placebo for the solutions ,in'Ta‘b'l_;,é'fsva‘j;‘" : % WIW .

Taurine 0.05

Propylene Glycol 0.50

T1307 0.05

HPMC 0.15

Tris 0.021

Tris. HCl 0.055

NaCl 0.65 "

KCi | 0.14

D.I water 98.38

pH 7.8

The solutions according to the above examples may be used, for example, to-clean
contact lenses. In this embodiment of the invention, approximately three (3) mi of this

solution is introduced into a lens vial containing a lipid, oily deposit laden, hydrophilic or soft
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32 WD 2005/ 099779 PCT/ US2005/ 010698 contact |ens. The
contact lens is maintained in this solution at room

wa moperatour e for at | east about four (4) hourgeT/ddPo6s/010698
treatnment is effective to disinfect the contact |ens.
In addition, it is found that a substantial portion
of the deposits previously present on the lens has

?féns r’ﬁmgﬁtgct 1eIJ§ k&n&ﬁﬁ&@&ﬁ tﬂ s&8 uu;r%t {) ?enﬁngla%é B at least

substanti al passive con act ens c

ab(ﬁlpfolul' 4¥ (lJod:> Qsﬂuy fre Qljnglﬁné ﬁ&ef Srolissmtf&:t H&%o&!:x&?e{yﬁ ng, Mtl%g itis

occurs during $0ak Ing of a contact Iens
fouB BHPL Ll G Bk Ger SRS RR Bloresbhicnd bk b
e P 55 S Bl SBL 6 QA QL LRI b Baning
ablﬁtgl % gsg)% 'clgh nﬂaier% iloﬁggﬂ %%I{Tg\vlﬁ&?éc{%ﬁ{s dgﬁ%stogftﬁéﬁ 8{ zh&n]lta%t Iens,
Wity e B o ﬁ%@cs@%ﬂ?ﬁqﬂéﬁse‘ﬁfoifg‘;ﬁrf the
above- referenced exanpl es may be used, for exanple,

Lo N&dr & tnrng V\ﬁé lehSfd E‘éﬁc;veh %ﬁletﬁe sd‘l\xth)\‘n%l@ Erylelcb& 1nctﬁ£‘feﬁ§3$vearer s

lens is ready for wear. In order to facilitate such

e eV?Slasrafé'].Q)d cBRfor@ble Wier. %%?atéif a@t@ﬁh@fen; RGeABRY Grom the solution, it
solutions Is placed on lens i mediately prior to

is rmkmlagadoher L @Ry oR tﬂléﬂs%mtﬁ,ﬂ ndBR rBkede) thed PRce8A feMéhs
lens is confortable and safe. Alternatively,

weﬁeﬂ's%?@fdﬁ‘@% Shd YREbHIHE FedrONt act |l ens may apply one or
two drops of one of the above solutions in the eye
wearing the lens. This effects a re-wetting of the
| ensltemidivelp) 1Y bsl@fonk Providediromé alive-rédncadleRarhflBSmaveER used,
While this invention has been described with respect

for EAAMPR, it OWE o Pt EdrRact keasds] Ashydrghilic kbmalt T8RS isSeadytfod Wear. In
to be understood that the invention is not limted

ordéh6 FRilRata Bethividating, bn€anwidlrops aF btistlte Jpoeciohiiides isiplddedion
the scope of the follow ng clains. 33 WHAT | S CLAI MED

the les iflmeddatslyIpkibr o WlaeRiEeheIBhLiniti IehsOweag's e tTHe@veating of this
conprising: an aqueous liquid nmedium fromabout 0.1

len$ie Bomfbriable dhd sae. ppm of an alkylan1ne havi ng the
follow ng formula,

Alternatively, a lens wearer wearing a contact lens may apply one or two drops of one
of the above solutions in the eye wearing the lens. This effects a re-wetting of the lens and

provides for comfortable and safe lens wear.

While this invention has been described with respect to various specific examples and
embodiments, it is to be understood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims.
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RRBR N I R3 where RL is a Cl13_17 alkyl and R2 and
R3 are each independently Hor -CH3; a non-ionic
surfactant that is present in the solution in an
anmount effective to (a) render the al kyl am ne sol uble
et , solution without neutralizing the

'ﬂﬂiﬁgﬁéfggﬁﬁﬁgigﬁiinicrobial activity effect, and (b) to
clean a contact lens contacted with said solution. 2.
The sal ution ﬁs,in clain1§, wherein the alkylamne is

L. s‘él"é‘ilfl‘é’d'rl?qsﬁﬁ? piien fr Sopactdenses SAPRISIRF nyri styl ani ne
affaduBbid IRfHidRiedi@m; The solution as in claim1, wherein
the non-ionic surfactant is a pol yoxypropyl ene-

plipgaRgethl Ppmdo slou |18 prmpd] apragieylamtine TiRwing dheufollowinggformula,
in claiml, further conprising a second antim crobia
conmponent. 5. The solution as in claim1, further
conprising a viscosity inbdugi ng €knponent sel ected
fromthe group consisting of dellulosic derivatives

and m xtures thereof in the ange of about 0.05%to
about 5.0% (wv) of the total gsolution. 6. The

solution as in claiml, further conprising a chelating
conmponent in an amount of |ess than 0.05% (w v) of

t I Luti0n.. ool tiqn. ' +m.1 i
Uk R g el and R R RO bl el P B L ot
effective in providing the desired tonicity to the

sohaort-ionir. sud4ctdnt thitas pmisertiimtheaslutinn ¢ & amdyntfeffectherto (a)

conprisin ffer co ne I n_an amount . effectiye.

o e R0 R RE SRR e ahelts SRR vkl Reiing he
physi odiRgh@adel MtinsEOPPRKQity EEBEEandIb) f dletntd cAAticPREE
solution for contact |ens care conprising: an agueous

|i qui dcopgtediyith saaddodBéRt 0.1 ppm to about 10 ppm of a

first antimcrobial conmponent in an anount
2. The solution as in claim 1, wherein the alkylamine is selected from the group

consisting of myristylamine and cetylamine.

3. The solution as in claim 1, wherein the non-ionic surfactant is a polyoxypropylene-

polyoxyethylene co-block polymer.
4. The solution as in claim 1, further comprising a second antimicrobial component.

5. The solution as in claim 1, further comprising a viscosity inducing component
selected from the group consisting of cellulosic derivatives and mixtures thereof in the

range of about 0.05% to about 5.0% (w/v) of the total solution.

6. The solution as in claim 1, further comprising a chelating component in an amount of

less than 0.05% (w/v) of the total solution.

7. The solution as in claim 1, further comprising a tonicity component in an amount

effective in providing the desired tonicity to the solution.
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10.

11.

effective to disinfect a contact | ens contacted with

said solution, the antim crobial conponent conprising

an al kyl am ne having the following fornula;, RmR2 N

I R3 where Rl is C13-17 alkyl and R2 and R3 are each
i-adependently H or - ; anon-ioniec surfactant that
TRSPRUERR Mherrindt S oot iia B mep e oh o Afgun
(efifecti veeindedintatiéngdhk piHoen sarl o0ltolvathin a phgsidlagiesliBacceptable

solution wthout neutralizing the alkylam ne

dAf8%mi crobial activity, and (b) to clean the contact

| ens contacted with said solution; a buffer conponent

[ | ' ' [ iping the pH of said

s&orﬁ{ﬁf gg}g,uvgg %ﬁ%@%%‘?‘é#‘gﬂ%iﬁﬁgﬁo& pgiglg ptabl e range; a

\ansigoaius Yiquwduedimg; conponent sel ected from the group
onsi st i of cellu i C erjvatjves and m xtures

(s i B e ol T pims s ko ooy an amount
(W ¥fective td@isinBichh cothdtliémRRonRced &tk daltitohRHBAOME Ahtiknktrobial
an anount of |ess than 0.05% (w v) of the total

sol srmpent eomprisings; Akylgminghavime e folowmefernna;
effective in providing the desired tonicity to said

solution. 10. The solution as in claim9, wherein the

al kylam ne is selectedeanLLhﬁzgroup consi sting of
myristylam ne and cetylam . 11. The solution as in
claim9, wherein the non-ignic surfactant is a

pol yoxypr opyl ene- pol yoxyegQyl ene co-bl ock polyner. 35
12. The nulti-gurpose solution of claim9, further

cdhest Réisgsar Jerend RerandR Lare sach indensageniyrdi or 1GHsThe

a@ﬁmoltn#fgirld ggﬁ%ﬁar@ gllln% génlselﬁ%eﬂlf iglcthé‘ séuttén invg?lec{n%uﬂt &@@ctive to (a)
render the alkylamine soluble in the aqueous solution without neutralizing the
alkylamine antimicrobial activity, and (b) to clean the contact lens contacted with
said solution;

a buffer component in an amount effective in maintaining the pH of said solution
within a physiologically acceptable range;

a viscosity inducing component selected from the group consisting of cellulosic
derivatives and mixtures thereof in the range of about 0.05% to about 5.0%
(w/v) of the total solution;

a chelating component in an amount of less than 0.05% (w/v) of the total solution;
and

a tonicity component in an amount effective in providing the desired tonicity to said

solution.

The solution as in claim 9, wherein the alkylamine is selected from the group

consisting of myristylamine and cetylamine.

The solution as in claim 9, wherein the non-ionic surfactant is a polyoxypropylene-

polyoxyethylene co-block polymer.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

selected fromthe group consisting of biguanides,

bi guani de pol yners, nononeric quaternary anmoni um
compound, salts thereof and m xtures thereof. 14. The
mul ti - purpose solution of claim12, wherein the second

on pr&sent in an amount. . .
; angr}q{'rl]lg p%ose 8 B? F{ligl&) ?ﬁ h& con}pnémé ﬁrﬁec%_ an%:chroblal
reshipongity pose sol ution of cl al m 9, wherein the

non-ionic surfactant is selected fromthe group
consi sting of poly (oxyeth | ene). - pol y(.oxypr opyl ene)

ﬂ*@dkumdb‘ﬁzﬂs? ﬁ%lﬂg%%lc i r"\éhse“tlﬁ imigrpbial COMPISRLIS
eleé@dwmk ﬁl’&#m ht SbialRAes, @%%ﬁetﬂ%[lﬁﬁé}kltmancgr@nc

16. T put pose sol ut | of c
wuategiany athmonim ¢canpaindusafta diesenf and npxtemsmheréef. an
anount in the range of about 0.01%to about 1.0%
The nmul ti-pur e .sol.ution of c
Sﬁ%r@lﬁ oSt oo eETEh R e tedec b i Gepig! copgponent
?regéﬂt i aPMhOGS SarpM dirbBAbEt 021 ppitd aboM8ppl) t he
fer conponent is present in an anobunt in a range

of about 0.01%to about 1% (wv). 19. The _
ﬁlihetmulpumwe sghtignjod plagh 9 Waereiothevigarienin spifactant is selected

S BRtted BENSLAEoFRTP ROl BV RIURPRRHLTER o

wbpdsl@mrst dnel rhinires thyreod) apd isginésehnialandesouat incombgeneftabont
Of(gg/pd' um chl ?I‘I de. and potassiumchloride and is

Ht 2Bt LOPa(H¥)-of  about 0.4%to about 1.5% (W V).
21. The nulti-purpose solution of claim9, wherein the

Gﬂ?}%lrﬁﬁlh ﬁﬂr{f?&gﬁaﬁﬁ& of &alﬁpj_ Avherds theTxtb%-lnglctsher&ﬁlﬁ(?sc‘ esent in

solutio aim9, further conprising taurine.
28 .amiuntintthe pugp obebosbD. 0 Yedn about 1cRsht(adD. | enses
conprising: an aqueous liquid nedium fromabout 0.1

s g oluPR P L iR Mo eb PR HGE POpes borc

RtidRz N

The multi-purpose solution of claim 9, wherein the buffer component is present in an

amount in a range of about 0.01% to about 1% (w/v).

The multi-purpose solution of claim 9, wherein the viscosity inducing component is

hydroxypropylmethyl cellulose.

The multi-purpose solution of claim 9, wherein the tonicity component includes a
combination of sodium chloride and potassium chloride and is present in a range of

about 0.4% to about 1.5% (w/v).
The multi-purpose solution of claim 9, wherein the chelating component is EDTA.

The multi-purpose solution of claim 9, further comprising taurine.
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23.

I R3 where Rl is a Cl1.3-17 alkyl and R2 and R3 are
each independently H or -CH3; a second antim crobia
agent; a non-ionic surfactant that is present in the
solution in an anount effective to render the

al kyl. am ne sol ubl e ueous sol ution w thout

o e PR Mook Sonkak SSRGS o et ity
anthqhedisiliagid Medmanount effective to protect ocul ar
tissue cell nenbranes. 37 ) o )

from about 0.1 ppm to about 10 ppm of a first antimicrobial agent comprising an

alkylamine having the following formula
Ry Rs
~N. 7
N
Rs

where R1 is a C;3.17 alkyl and R2 and R3 are each independently H or -CH3;

a second antimicrobial agent;

a non-ionic surfactant that is present in the solution in an amount effective to render
the alkylamine soluble in the aqueous solution without neutralizing the alkylamine
antimicrobial activity; and

taurine in an amount effective to protect ocular tissue cell membranes.
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