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present invention relates to conpositions and nethods

for eye and contact lens care. Mre particularly, the

invention relates to ophthal mi ¢ conpositions which

contain an y Lpe ] [ ent for
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cont act | enses. INDOPETHALMICAEOMPOSITIONSArt Cont act
| ens wear induces adverse changes in ocul ar tissues

%&ﬁy 44 changes incl ude cornea
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destabilization of the tear film Changes in cell ‘
alloflamineAsa GeeRMEARIDRIRS agep fosproseryatinned the sohitien padjon disinfecting
measurenents of | actate dehydrogenase enzyne rel ease,
coRtaqidnesScei n barrier perneability or other nethods.
Corneal epithelial cell menbrane integrity is

be|i eved to be critical to maintain a tissue barrier
Qgﬁﬁﬁﬂﬁlgahigﬂ%ﬁﬁ$ent ocul ar infection. Adverse changes

in gcular tissues during contact |ens wear also na

ar | SentaR}deng peardpses adveise chimggsdp opylardisaigs apgl the tear film. These

preservatives, disinfecting agents, cleaning agents
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solutions. This can occur through tissue contact with
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during application or tissue contact with solutions
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treatnent of the contact lens by the solution, and
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into the eye. 1 WD 2005/099779 PCT/ US2005/ 010698
membrane integrity and destabilization of the tear film. Changes in cell membrane integrity

can be measured clinically via measurements of lactate dehydrogenase enzyme release,
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.



Contact |ens solutions have becone conpl ex

formul ati ons of nultiple conponents which provide
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anel i orate the adverse effects of contact |enses and

contact lens care solutions on ocular tissues, with

m xed results. The best exanples of success in
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conprom se to the tear film tissue or
Wa@é bl P°{¥€ﬁ{§raaﬁ eleptrrlwgy sucky as Rafspivmschiosids gapgnesium and calcium
epithelial cell menbrane integrity, remains with all
chiplifc B CoRBRY SRS BRSTPRS ABdgRYHRDINIoNs Holever, dosmuts these
have shown_sone preference for the polyneric
favgrpbleshangey indheremnastisyssefenntact lgusicats solvfipisn ponelprevade perfect
steps of cleaning, disinfecting and rinsing in one.
in-gys\petfaymansg, wihous sepepeasaicof adveadeleffeqiealocilar toseds. Somgdégree
activities. Mreover, because of the positively :
of eamprefaise trothe ear igm, tibsue queslslanmembearerinté auity, stdheas compal
to be heavily adsorbed or bound to the contact |ens
epifhgliad icp i msmbyei ottegaitys rarsaines Wigh albgatent@injactleny @ediolutions. To
causing eye irritation. Therefore, exists a need to
datg ngerohere slovtresome lperfigecaifer the polymtsc fiatdpizoy htl@ohinm systems,
sinmpler use with higher antimcrobial potency and
whichsembipe theee staps iof eltdning, disinfdceingl@sd fimhlgan bae. fswaTeR k& ha
system havi ng stronger anti-fungal properties than
systenm\are usayibit eenk,in witi-foapdl abivdtiea Mdrgoveh dcadivesiiBe pdsitrelys
of contact |lenses and contact lens care solutions on
chagged Inaturd ofahai@a teridinatiiogitimathey ténd to b Keavied®8ibed or bound to the
Application No. 2003/0189013 Al, entitled "Treat nent
contdct Iehs tbileAhls (\ghidNdre bsudl$ hedtively dh&6dd) <@ isi TRfsohi ON
consisting of a n1xture§o§§gol§ner?%9 2 V&? 005/ 099779

Theréblel S35 h&UAS FBprovd @M 188 ARIpraduck tBXSl‘cﬁ*‘iHerfgr simpler use with
adj uvant for inhibiting the growth of of killing algae
highd? aftifiRrobial potency and less cornea irritation.
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



circulating system The al kyl am ne has the foll ow ng
structure: RLR2 N R3 where R2 and R3 are each

w0 pabepeatdent H or optional ly substituted Cl-4 BCRYE2005/010698
and RL is an optionally substituted C8_12 or Cl18 22
al kyl . Not ably, Unhoch describes the al kyl am ne as an
“adj uvant' wuseful in re- circulating wat er systens, as
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quat ernar amoni um conpound such as cetyl pyridi ni um
i s not q lified as a disinfectant for contact |ens
care. ignificant difference between contact |ens
care' sysﬁ ms and re-circulating water systemis that
the forner requrres that a Iarge amount of surfactant
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surfactant is commonly used in mcrobjology tests to
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tests. Unhoch further teaches by inplication that

amgpriymgapewndfuehasretylpyadigivag is nagapalfied ag p digméectant for contact
tetradecyl am ne, cannot be used in the polyneric

lenvgaguani de/ al kyl anine nmixture in a recirculating water
system since they are insoluble in water. See, e.g.
Ex ple siignifinam diffeecaice betweandbomad lensgare ystems pikretgiThdating water
ref erence does not teach or suggest that 3 WO

sys@O05 (00T TemROELURE BoH A B gro@@ount bisudheiantibd poisent gs ofleaning
al kyl am nes woul d be useful in association with the

ageot, @dii¢ thg lafer Gowt amipatible with surfactants due to foaming problems. Anionic

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 ﬁl = Ci3.17,
which includes tetradecylamine, cannot be used in the polymeric biguanide/alkylamine

mixture in a recirculating water system since they are insoluble in water. See, e.g.

Experimental section and Table 4. Thus, the Unhoch reference does not teach or suggest that



| enses. In view of known limtations with contact |ens
care conpositions, it would be advantageous to have

W@ ovsAaee779 ens care conpositions, and net hods oPCTIER2995/010698
the same, which are sinpler to use, have higher
antim crobi al potency, and show | ess cornea
irritation. DETAILED DESCRI PTI ON BEM/conpositions for

reat | ense hav heen di scov.
e R, s RGeS S e R 17 ORI 06 e of ortact
| medi um a non-ionic surfactant and an alkylan1ne
aﬁﬁhlng the following fornula: RL R2 R3 where R is a
C13, 17 alﬁ | am ne, and R2 and R3 are each
i nd8pemye ’)f/‘}"gwnllll%‘ atiopy yith ¢qntaghleny GaEs SPRROSIE AR Hivpukkbeof
the present invention, Rl is a Cl6_17 al kyl am ne, and
adyeptageRys feshav centack dgns FHE EpBRRIEIONT. gndimsihodpiysing ghe gappe ghich
exanpl e, when R1L is Cl4, and R2 and R3 are H, the
areaﬁ"mg/lpratmwsﬁe hiwe higher antiprigivbiabpotensys and ehpvRIPsS corabirritafien.
R2 and R3 are H, the alkylamne is cetylam ne.
g to the present invention may al so
i nclude one or nore of the follow ng: additiona
ant Nav cpopesitions forpsatng contagirlexfsey ey peanatissoesded. riThe present
concentration from the concentration that is
compyritpak ingluds,éul amaqusowriquidoneliamita nrinepwb safacaongdrae nikylamine
a buffer conponent in an anount effective to nmaintain
hatilgthp Follbfvingferradhut i on wi t hi n a physi ol ogically
accept abl e range; an effective anount of a viscosity
i nduci ng conponent; a surfactant in an anount
ef f&dtive to bean a contact |lens contacted with the
solutisg; aad/or a tonicity conponent in an anount
effectiviNto provide the desired tonicity to the
sol ution.] The 4 WD 2005/ 099779 PCT/ US2005/ 010698
sol ution gmy al so include taurine. The benefits of
including“taurine are disclosed in U S. Patent
Application Ser. No. 10/328,641, to S. Huth, entitled

R S8 - F ST
In an alternate embodiment of the present invention, R1 is a Cy.17 alkylamine, and R2 and R3
are each independently H or ~CHjs. By way of example, when R1 is Cy4, and R2 and R3 are
H, the alkylamine is myristylamine, and v:vhen R1 is Cy6, 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



i ncorporated herein by reference. Such sol utions

provide the desired antimcrobial activity and
w@eokosatence ef fecti veness and, inportantly, PCT/US2005/010698

substantial, preferably enhanced, |ens wearer/user

confort and acceptability benefits. Specifically, it

has been found that al kyl am nes having the foll ow ng
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cl eani ng di sipfecting application. First, contact |ens
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by tear protein and lipids. O the three types of
surfactants, nonionic surfactants are commonly used
for Rdont act | Rmas cl eani ng. However, these are also
cormon™Ny, uséd to neutralize quaternary-based
antimcr@bial agents in mcrobiology test |abs. Thus,
the concégntration nust be carefully controll ed.
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Ther:a 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 méinly 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 compatible with quaternary amine

based antimicrobials that are positively charged. In other words, it is common wisdom that



anti m crobial agents, and therefore cannot be added in

sufficiently large anobunts to dissolve the alkyl
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unexpectedly discovered that al kylam nes, especially

those that are generally insoluble in water, are

hi ghly active in specific concentration ranges and can
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surfactants 1 nclude any non-i
storing, in-the-eye cleaning, and conditioning compositions, for contact lens care, while

providing substantial lens wearer/user comfort and acceptability. The present compositions
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.



surfactants that contain an al kyl chain. Exanples of
sone non-ionic surfactants for use in the present
WO pwsened7on are di sclosed in, for exanple, KirKkP@/Osmn;/010698
Encycl opedi a of Chem cal Technol ogy, 3rd Edition,
Vol . 22 (John Wley E Sons, 1983), Sislet & Wod,
Encycl opedia of Surface Active Agents (Chem ca
Publ i shing Co., Inc. 1964), MCutcheon's Emulsifiers &
Det BIRYIHEIE, it NpY hefieveddhat Hﬁﬁfoawepm@flﬁ%laam Wasdpsol bl in
(McCut cheon Division, The MC Publishing Co., 1991),
aqyeoHs SOhIONCHNdEPRSardEsakle fos pasiingopnctdensicaretsalutigns. The inventors
(Chemi cal Publishing Co., Inc., 1989), Ash, What
hapuneypectedlyi %@Pva@hmﬁéh%ajprstmwmmi alleylarioes cab beimade soluble in
Emul sifiers and Wetting Agents, Vol. 1 (Chem ca
aqRob$ $aditiong) with non-janis. surfa@®y in an Tednutghat Sull hetoeamdlige the
(Academ c Press, 1984), Napper, Polyneric
alkStaabind antigtirobialoicti@yl [Poéferadd nobiisige swiastan(s Ancdidierany non-ionic
Press, 1983) and Rosen, Surfactants & Interfaci al
sulPivemonbataont2incn akgl dhiaimn Exdnplas M doay nfn-SatissurfhO8&x} for abkd in the
of which are incorporated herein by reference. By way
predénténvantidneare Bisdlosed in, dr ekample,KirloOthnsaFEncgelopedut cf iThsmical
i ncl ude: Makon(r) 10 (Stepan Cheni cal Conpany,
Te€HrolggBrd Eitonovél) 22 (IshWRE(E SoksRi 983),(Jiaedse Mood, Encyclopedia
Technol ogies Inc., Norcross, Georgia), Lumulse(r)
of Sinffhcd A clilanpamd (Chesienahegiless ColCine. 1¥64; MTatchéRG Fdldifiers &
Brij(r) 72 (Atlas Powder Conpany, W] m ngton,
De@@%s’x%al‘lﬁl)th ABfetit 4 ahd Tifterh A dnaSEREMH@M cCuke@BRDWision, The MC
m ngt on, Del aware), TweenTM 80 (Uni quema (I Cl

Pubiishf @@@ \NH61), AW, Tk CBhRRAsed HAt) A¥RER)of SEMERMHS (ChéRical
TPGSTM (East man Chemical Co., Kingsport, TN),
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Norcross%edrgiel\l/)}?‘ Lum¥13e® GRH-40 (Lambent Technologies Inc., Norcross, Georgia),
Brij® 72 (Atlas Powder Company, Wilmington, Delaware), Brij® 76 (Atlas Powder
Company, Wilmington, Delaware), Tween™ 80 (Uniquema (ICI Surfactants), Wilmington,
Delaware), Tween® 40, TPGS™ (Eastman Chemical Co., Kingsport, TN), Cremophor® RH-
40 (BASF Corporation, Mount Olive, New Jersey), Tetronic®1304 (BASF Corporation,
Mount Olive, New Jersey), Tetronic® 1107 (BASF Corporation, Mount Olive, New Jersey),

Pluronic® F87 (BASF Corporation, Mount Olive, New Jersey).



be di ssolved in an aqueous solution. Once MA has been

so dissolved, the solution pH may be increased, for
wex@spde7by adj usting the pH of the sol ution tBCT/US2005/010698

neutral, wthout precipitating the MA. The additiona

anti m crobi al conponent may be any suitable,

preferably ophthal mcally acceptable, material

effective i Si fect a contact | ens contacted with
the b Lt HFtéf AiRcs b ik Wi QA e GRS deserihgth abaey( MA™)

reserve a ti.on such as a contact lens rewetting
g“@‘SﬁaﬁY Aggs no léﬁo NedBgter pHB abads sqlyioal Farfasrmpier Mg eannot be
nponent is selected from biguani des, biguanides
S%‘Eﬂ“ﬂ?ﬁén“ésur%‘étﬁlftémﬁﬁ@ﬁ alone. M4 iprhire irp@luble feacishit amhiedt temperature,
present in an_ anount in the range of at |east about
evgn Yit3FplugompH belgut2. dhovaveifigp arvidand & swfachnrwiSclpgmtains an
(Wv). By way of exanple, and not of limtation, the
allyl ¢hain eerxist vt Sufficiens prédctagtoampontand theselution aH istbelowst MA may
quat er nary ammoni um or bi guani de conmpound such as
becdissolvhéini adi aqeecds gblutioen Qnee MAC hdsdedresa dissolveditleceluaion pH may
benzet honi um chl ori de and
beripereastd fprobapmple iy dliljwstitzythapHl pPthe Flationad dbdtiahRthout precipitating
anti m crobial conponent may al so be a polyneric
theglyBt.er nary ammoni um conpound such as Pol yquad. RTM
(pol yquat em um 1) or poly [oxyethyl ene
(dimethylimnio) ethylene-(dinethylimnio) ethylene
di cHlhe pidiegnal swingcrobid beontpogentt ag derayksuilBTE, poaferBbigk man
Laboratories, Inc.). The preferred relatively reduced
opbthalmgerlly at¢eprablef matedaladifdetiviean disinfeand tomitaet RS @ntacted with the
conmponent has been found.to be very effective, in the
prgeaselutiosanrpbanitivelysdequatelydprssenfeecdolulign €bhtag e tokt RS
contacted with the conpositions, while at the sane ,
reveirieg hoivnt Preferhiflnshe\emiitRnAILSEMiEEHTEI @bipaid: is selected from
acceptability. 8 WD 2005/099779 PCT/ US2005/ 010698

bighayided) bigaitlides pplyafesy, 8dis Yheeflf bt XinGad thireSC &R pRY& in an
surfactant conponent which is effective in cleaning

anibfit i e rhi@RSLSE 1BEY athtfit 01TRPANE d: ledI0 bt fpﬁﬁto? s than 5 ppm (w/v).
conmponent preferably is non-ionic and, nore

Byok B dtleRdthple, dnd nS€dre@tiRor, "t&"@dﬁﬁﬂoﬁaﬁ Qﬁﬁ(ﬁkmﬂla@ B&hponent may be a

pol y( oxypr opyl ene). bl ock copolyners and m xtures
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acceptabl e viscosity inducing or t ening a
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i nduci ng conponent
additional antimicrobial component may also be a polymeric quaternary ammonium

compound such as Polyquad. RTM. (polyquatemium-1) or poly [oxyethylene (dimethyliminio)
ethylene-(dimethyliminio) ethylene dichloride] (sold under the trademark WSCP by Buckman
Laboratories, Inc.). 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.



preferably is selected fromcellulosic derivatives and
m xtures thereof and is present in an anount in the
WO 20909079 at | east about 0.05% or 1.5%to at |REBHUS2005/010698
about 3% or 5.0% (wv). Wthout wishing to limt the
invention to any particular theory of operation, it is
believed that the presence of a viscosity inducing
conponent .at | east assists in providing the |ens
wear'dh/ ﬁ&g@?@ @E?ﬁ%‘ﬂ){ opfHbelmically, pospptphle.pu Fmpauentwach is
resent invention, which pronote regular and
effes i 8 cleppmg enast fenses may ba ewplaerl. (Theispiaceiny coreprentpreferably
_facilitate better ocular health. The present
is aeRrinnicAn gRere Preferapdneatected fram pax@nysithylenehcpaliiorypropylene)
such viscosity inducing conponents, are effective in
blpgkppefywmers epdingrdeeedespf.| ens wear er/ user confort and
acceptability benefits described herein. Al though any
sui tabl e, necessarily ophthal m cally acceptabl e,
t oni‘Elisyitablarpisfrashly ophiiehpisalbngsicentatds visgpsigindegieg or thickening
useful tonicity conponent is a conbination of sodium
agem|neRy; hgdnchyigd othe presentrehpasitions . THEhscpsigsedicing component
conpositions preferably include an effective anmount of
preferahlyliggelasipd fioorgstinkesic dervayivesuantl atikteres thesbfambik present in an
opht hal m cal ly acceptabl e, chel ati ng conponent may be
anjoygl ip thedange of hidegt @wnand.05%rp dSPt toankast abdub 8% 5.0% (w/v).
et hyl enedi am netetraacetic acid (EDTA), salts thereof
Wikt wishingte Emit higr ieedntian & paphiticulaathbyry of ieitiongit isMafiéved that
preferably, the present conpositions include
thecpredeatd ofg visoogity st iigicomebifeacitiloast BSEbIRL Foliemg tHe1am
about 0.05% (wv) and still nore preferably 0.02s
welawst/mjer oomfoersiad acdieptabiligdienefits aNIbe PieSer® fnvetRInawhidB promote
conponent 9 WD 2005/ 099779 PCT/ US2005/ 010698 in the
regnize aedéonsioRMADhat1Bss datEduIehdas tdal & brTadifiQi vithchfA€ health.
desired chel ati ng and/ or sequestering functions

Thetesent cahbibdiRns 8 Bdnipofights, Mr@x ARHIE Shclh@hEaRh Scdshty iftficing
eye, thereby reducing the risk of user disconforft

coRpéHedrs, A€ efctivé mlPréadin® the dYaYek ijl%nsc\%‘ﬁpérfﬂl@éﬂg:gﬂﬁorpgncf \rgvo
|

or nore of the above noted conponents nay be use

acdepvilitli tedeft ddsABdd ARGy Of the benefits described
herein. Therefore, each and every such conbination is

included within the scope of the present invention. In
oneARRSeH e itable MRcREAAF OphtRAMRARY hdcBRSH1E WMEity Eompdnent
i quid agqueous nedi um an

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 may
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 efféctive 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



al kyl am ne having the following formula: RL R2 N R3
where R1 is a C13_17 alkylam ne, and R2 and R3 are
we2wh/ovadependently H or -CH3, in an anmount ePEBUS1008010698
to, in association with the remai nder of the sol ution,
di sinfect a contact Iens contacted with the
conposition; a surfactant, usually a non-ionic
. surfactant, conponent . in an anmpunt_ effective in
in 8¢ BEFTHEPBPEHRRHCANEHECEIS AR BoYidinaihe fesirprbchelating and/or
conposition; a boric buffer conponent in an anount
sequesiaingifynctipps whilenttaheanyg timeearp betisr talerated gnihe 8y thereby
w thin a physiologically acceptable range; an
reda¢ing theingk obpeLdiscogrorhand/ey ogulat ipritatighuci ng conponent ;
and an effective amount of a tonicity conponent. The
present conpositions preferably include an effective
anoYious ORbIBHEA Of (g B moseefUbahove Agfed eNmRIAMENT majbe used in
preferably in a range of |ess than 0.05% (wv). Each
progfdingss leagfrppe akthe benefis desraibedhrreint Tharplore, eapblang evpery such
included in the solutions and the fornul ated
comslihationdhinclyded; withip the seape of e erastwinvgetiar al | y ar e
ophthal mcally acceptable. In addition, each of the
conponents (in the case of the alkylam ne, in _
c ondBi Ba embpinERththe REeseny FRPasitions ¢aaemrianita ligidrageeusiseadium; an
above), in the concentration enployed 10 WO
alkglopsredooing depatiowis2pospe10698 i ncluded in the present
solutions usually is soluble in the Iiquid aqueous
medium The solution may al so optionally include an
addRfi onal anRpm cr obi al conponent in an anount
ef fect™e td, in association with the renmni nder of the
solutionNdisinfect a contact lens contacted with the
conposit%;n. A' sol ution or conponent thereof is

"opht hal gikcal | y acceptabl e” when it is conpatible
with ocular tissue, that is, it does not cause
significant or undue detrinental effects when brought

i nto,.c ct Wt cul ar tissu Pr ef er ahl: e )
corisFER 3 P anient R MR e Petkog R Hor it i

o SETRELIELE L b 1 ROTRBREN PRl B80S o
len® cr:oenfta%{e%t%\lli}fl tlsleu ct:)osntlpaors]ittiior?;laI s){lrf(e)u?t!l]rtlt,h uaslua .ycaarlxclnyior(l)ilg tsilggc%a%e 'cor;"igonent
in an amount effective in cleaning a cont%\ct lens contacted with the composition; a boric
buffer component in an amount effective in maintaining the pH of the composition within a
physiologically acceptable range; an effective amount of a viscosity inducing component; and
an effective amount of a tonicity component. The present compositions preferably include 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



.ophthalmcally optimzed conposition is one which,

wWithin the constraints of conponent chem stry,
wOorWwsYwes ocul ar response, or conversely del i REF/BFS2005/010698

ophthal m c benefit to the lens wearing eye. The

presently useful additional antimcrobial conponents

i nclude chem cals which derive their antim crobia

incﬁﬁx%d it itﬁeyprésjaﬁt%.ldglﬁox?s #E@?ig%lub% inﬂﬂélﬁ | @&Qﬁ%&‘s%sdium. The

i nteraction w bes or m croorgani snms, such as

o5 SAEBTRY YR 6y oS AR o o

or e e st L DY L SR LIRS

conierR IR RS BOb Lt ene- 1 4- iyl ] chi or | de. al pha. -
[4-tris (2-hydroxyethyl) ammoniun] -dichloride

(Chﬁ"é‘?élﬁt"f‘é Jr%gﬁl%%{e}ét HUARSY !'07%%%1%@%311}'?&8?%%@.{}3; AL NG pativle

t he radermar ol 'yquat em

. Co ti . b I i um hal i i '
witg R Eieo b JF BT ack el Benien) 87 @0 erifUPOR Sy hen
of. ¢chl orhexi d ene bu%ﬁani es .and their

| ne,  hexapethyl
bro%tyﬁgfzty’tacéw&h gglfl'ilrglsft‘);(?e ?geé?r’gblé,rﬁaflm RO 0 the presen
corgg%iiiggﬁié Ialgg%napag' {e?vhlg{]tgﬁgt&xgrééglgpgeh?i? rt e?é‘eséenta crg)gnptosr}telons. The
hexanet hyl ene bi guani de pol yners (PHWB),.. al so .
prefeg! eAPASRIIPES 48 MR By ﬁﬁaﬂ'aﬁﬁ'e#.a%ﬁ“a M@@{%@h ae

11 WD 2005/099779 PCT/ US2005/010698 _nol ecu) ar wei ghts
ophgfralmisally,oniizRd cOBBOBIRR 1S QR WhicR YBUM e consTaRs R OrRpent
are disclosed in QOgunbiyi et al, U S Patent No,
chezp’is;ggynggg’lzef paIlaT TespPnSS T @o%pr%id@thrgowébaggv benefit to the lens
incorporated in its entirety by reference herein.
weagmgeyal | y, the antim crobial conponent is present in
the liquid aqueous nediumat an ophthalmcally
acceptabl e or safe concentration such that the user .
canThegesorily wrefud pdditimalaniimicrobiplcompgigntsaclpde ihpgpicals which
aqueous nedi um and thereafter directly place the |ens
derjvg thefireangipicretipl astiYity thrgngh & ehepigal anphysigehgmical interaction with
Al ternatively, the antimcrobial conponent is present
miqrppes pemidrepygaismsgtreb asthaseioniaminating a 6HAd Jang Suapblg additional
accept abl e or safe concentration and sufficient for
antivgiciobial enimmynentesre theat ganerally fmployedinepthalpe applications and
antim crobi al conponents useful in the present
includw,doat are motdingiteglrtasjuyternary qumesraymn salts usérkin| ophibalghiezppdications
medi umin concentrations in the range
such as poly [dimethylimino-2-butene-1, 4-diyl] chloride, alpha — [4-tris (2-hydroxyethyl)

ammonium] -dichloride (chemical registry number 75345-27-6, available under, the
trademark Polyquaternium 1® from Onyx Corporation), benzalkonium halides, and
biguanides, such as salts of alexidine, alexidine-free base, salts of chlorhexidine,
hexamethylene biguanides and their 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 polyaminopropyl biguanide (PAPB), have
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of at |east about 0.00001%to about 0.01% (wv), and
nore preferably in concentrations in the range of at
wo e@snogbout 0. 00005 % to about 0.001 % (w v) BCMUNEE$/010698
preferably in concentrations in the range of at | east
about 0.00005 %to about 0.0005% (w v). The additiona
antim crobial conponents suitable for inclusion in the
mple@s@&weightofamttd aout had,000e Sadh c@mipoenddiatxdinden and are disclosed in
precursors. Specific exanples of chlorine dioxide
ORIMBB/IESA)S.S] Pednig . 4750)595] the disclbsune bfnvehich Bhkdby (BGPprated in
metal chlorites, such as alkali nmetal and al kaline
itQitdly Befetrertbh&eint €s, and the like and m xtures
t hereof. Technical grade sodium chlorite is a very
useful chlorine dioxide precursor. Chlorine dioxide
COoNt@dnBially, theiind¥obial Gupbnedsispastpitax ths liqhidahhens medium at an
di oxi de with carbonate, chlorine dioxide with

ophtHaahiBANAdcEepRdME orEhiélcbfic@fitrdtion Seuhftha it wbiSan rdtabdvedrddisisfected
chlori ne di oxi de precursors. The exact chem ca

1eRORRR Helliqia AQflediBMedb] AiREeafieOkicd@y Pla&CHE BAE fn thé e for safe
exanpl e, SCD and the chl ori ne dioxide conplexes, is

afdRbmER Bl SRt YA R HR{velyORE antitiBroBRANEImAhbkites MEsent in the liquid
production of certain’'chlorine dioxide precursors is

aqqgc?iﬁ bicRfsh 4t3n ML SIRRLaRS accebpimble 8@&?@&%@6@@@@&1&? sufttiicnbfor

s incorporated in itS entirety herein by reference.

Lk G S R e
m{u%@gl? B%E%a%élt% pg%]grg(n{ ﬁlﬁg lrliB'taﬁuéo{lMQdimQEE%ﬁ%%@imﬂxm range

e tradenar I um

Of(%”l [%ggrt Iglﬁcéurt Q.IO@MOII o {oez{blaﬁlgd.&%kw/q, Qﬁ% ?1‘55: ed LErab fin Boncentrations in

X1'de precursor 1 n’i I'n the present
D it DLy i , ¢
i PRS0 Foah 0 ARPE ool B BT R Tond BB et 4

coepitopan w8 FeE L ety COoF G AR RGN,

about 0.06% (w v) of the present conposit!Ons. The

chl Shle g?digtl)n%( Er?t}e;'me{oﬁﬁay gO%l?F{O?leIH?%i e lf'érqﬁ‘cluéi& in the presen

conbi nati on w other ~antimcrobrlal conponents,” suc
. as .bi gu iqgs. bi.quani de pol yarers. _salts r.eof..
infing B B {EPrns S8R bR B SRt it For PR B Lo R08

recur.sqrs are.enpl.oyed. as apti 'crﬁgi | .. conponept
PrboE G S GHETRL AR yoRaPEHT BERET Ty SRR RS mecl and
ast about 0, nCs h/@% nd_are buffe egﬁto .

sl e S 1 he L 220 SR sty SFovsg) e sodium

range, for e , a . T .
chlorité] is a very usegl(l?clmj:)r?ne (ﬂomde precursor. Chlorine dioxide containing complexes
such as complexes of chlorine dioxide with carbonate, chlorine dioxide with bicarbonate 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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range of at |east about 6 to about 10. In one

enbodi nent, the additional antim crobial conponent is
woorsoi7dat i ve. It has been found that reducePCHDB200$/610698

of non-oxidative antim crobial conmponents, for

exanple, in a range of at |east about 0.1 ppmto

about 3 ppmor less than 5 ppm (wvVv), in the present

conpositions are effective in disinfecting contact

sol d glﬂd;e?tche%ggerﬁaglg Gifa 1&1@1‘%@ Fgrﬁ% d]?lfndasﬁfé?nicﬁ %{TI?LI?)[ ﬂp:i.,‘%hd that sold

onents causSi hg ocu sconfort and/o

irritation, Such reduce oncentrati o f
undeh e LK ARG BORRE Pl FERHOL BT RufiEn. ¢ he
anti m crobi al conponent enployed is selected from
bi guani des, .bi guani de pol ypers, salts thereqgf an .
s G hSrine @puly Do 1o B S arsem <STRR S Bt gy i
di sinfected by the present conpositions, a tgotal .
Pregamh 0 CHECSIIPY RIS R ICORBRHIR BistnS e R L Fihyegfective
disinfect the lens is used. CGenerally, such an
presdriasive oy disiafreting copsentatons wwaly aredp F“&Ira‘tgﬁr?EBHE‘fﬁ about 0.002 to
reduces the mcrobial burden or load on 13 WD
abD096BI97V) 9 the Prasar coBPitmesThe ghioring dioxide Prespsorsymay hg used
log order in three hours. Mre preferably, an . .
in efnibéwation with wthenantinficrohiel camponerie ceciris biuaiidess bigpanide polymers,
m crobial |load by one I og order in one hour. The
salisulidrent asbmpaurentheresf. pr esent in an anmount effective to
mai ntain the pH of the conposition or solution in the
desired ran%e, for exanple, in a physiologically_ .
ac cbyshegieat thatohlgsing flioxide peegyrsors Brs PRIDEPYEd apiRicTobigl o
about 8.5. In particular, the solution has a pHin the
compergetsghe cumpjositions wsballit haye pposmrdality of at faast ahgutr20p mOsmol/kg
conponent preferably includes one or nore phosphate
andare bnifiered tvemadintein(tieRpIS within an acceptable physiological range, for example, a
2- am no- 2- hydr oxynet hyl -1, 3- propanedi ol ) or boric or
ranige of at/leschibomn Giorabow 10uf f ers, for exanpl e, conbi nati ons
of nonobasi ¢ phosphates, dibasic phosphates and the
l'i ke, or trometham ne and tronetham ne hydrochl ori de.
Par {1 augleanbbgiment gfewlddigibes phtimicrobial ¢ampengitds Rgodddative. It has
sel ected from phosphate salts of al kali and/or )
bea floand thet rediged fmomtsdfgonBxEatiteestivicrehiil cabpencponp REanple, in
buf fers include one or nore of sodium phosphate
a ralige @$ htdedshNatdkiFDH ppm dal bt P pps h Rsethamh phya $Wo),(INgezmet
and potassi um phosphate nonobasic (KH2PO4). The
colpbditons aergplecdirtin dRinfatispcinnet ledes and mawoedhemskaddfsudh
as taurine. The present buffer conponents frequently
anfh&rébi@ dormpord il Yiistngi deular disdogEo hinddor irritation. Such reduced

concentration of antimicrobial component is very useful when the antimicrobial component

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

When a contact lens is desired to be disinfected by the present compositions, 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



| east about 0.01% or 0.02%to about 0.5%or 1% (wWv),

cal cul ated as phosphate ion. The present conpositions
waswalhdyr7d urt her conprise effective anpunts of PONESN5/010698

nore additional conponents, such as a detergent or

surfactant conponent; a viscosity inducing or

t hi ckeni ng conponent; a chel ating or sequestering

the"TRLNBI by Ghe tl(%rﬁrgértny thERTHRBRE More ABfrdbE an bffkRivaBflount of the
m xt ur es thereo The addi ti onal conponent or

dls&%&%%ﬁ %@esrmeymﬁ?ob%@ B8 b6 end fog WdePRIBE 8IS Which are

nown to be useful in contact |ens care conpositions
and are included in amunts effective to provide the

des i€ Gupd:f c@ﬁi{aoﬂéﬁt B Efé@édt frr an\MRERn AR th nARAdin the pH of the
conponent is included, it is generally conpatible

co}ﬁ?ﬁﬁﬁox{ HRbfufibn Mk &@ﬁiecﬁraﬁéeaﬁf el ik QEI%ISYMIGJﬁcaﬁlEJ @cceptable

conponent s of the COHDOSItIOﬂ |nstance

G YRS o SR o s it

ra%nléb%t ?lnzgsk %lolu?/7 a%gkt%f 'ﬂetbnﬁer%roﬁlﬁgﬁbﬁ?prgfer b%?%lclald?]s one Or more

WICFO fer conponent s” descr’l ereln.

phg u ! f a Q&l mmgPﬁQ[% Ao ﬁ‘yci( %xg{rﬁthsr[ ?%gd}é[qahpea tor boric or

|ve In eanln
i B i el B e
el BB A LA
f
oS B BB B BSEFRI and Bt

20- Trademar k. Tween

carfl P@E:\lsa rFé&aﬁmebaﬁ %‘}Ft?b%% fa*éclﬁg‘vaﬁ%?ffﬁsowg‘?%gﬂeé’ﬁ 830;%%11 PP
(such as the nmer. so under e tﬁegg I :
phtpgghég@ ?gglPQy bggg)élp}mog i g@%agﬁ B7tassium

bl ock copolyners colic esters of fatty acids and
phpﬁ@ate.wob%emmzk@sr e b spmponehkmay AlfosBplydy an amino acid such
conponent is generally non-ionic, and usually is
as saatrine+ She Pressp busisT sqrepopenthipeisaYy are gesdyn 61%92%% Tapgs)of at
bl ock copol yners and m xtures thereof. Such
leastiatioat0.8HP ot 883 Brie Abast 03 &rd Tobt/n), rlenlatedpsarhosphateyjon.
fromthe BASF Corporation under the tradenmarks

Pl uronic(r) and Tetronic(r). Such bl ock copol yners can
be Jénaerosent 901@3@5}0,11@ Bypaly further comprise effective amotints of one or more

pol yoxyet hyl ene/ pol yoxypr opyl ene condensati on pal yners
addisionalisampenchis, eh psa Jetdrgent @kWfactgnt@ewonenhéwwa?%educw or

synthesi zed by first creating a hydrophobe of desired
thick¢néng fompongntgirthelating 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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by the controlled addition of propylene oxide to the
two hydroxyl groups of propylene glycol or glycerin.

w0 pooshe97second step of the synthesis, ethyl enePORUS®0H/610698
added to sandwi ch this hydrophobe between hydrophile
groups. In accordance with a nore preferred enbodi nment
of the invention, such block copolyners having
nol ecul ar weights in the range of at |east about 2500

_ ot |
B R b e R

°°Q@b&ﬁﬁﬁh“9ﬁbyg“§hill nore preferred. Specific exanples
of surfactants which are satisfactory include:
pol oxamer 108 (BASF Corporation, Munt Oive, New
Jer S8y actRRl oAt %eﬁéaum LTS anlatn bt SRLRIORYEARing, that is
PCT/ US2005/ 010698 37, ‘poloxaner 238, pol oxaner 288,
4 Tet ' : ' : 0 .
o Bt ABE R ol P B e
fro%% Z.'COITtQ& l&qggr%ctgd‘ wf?.’tpﬁ]re a%ﬁ%t C%%gﬁlglg&iu&iohf E%}Xpalary surfactant
pre ver a w de range endi ng on

sent varies o

nunber .of factors. for anpl.e.. the concentration of
co s el S B SRR R P o

surfact ant i.ng _us t ot he onents, in.the
Rt B e REGerif et Bob T L STRE R By

su ctant. i s in the range of at |ea out . 005%
ongiol S5 S B Ao e iteh Ss Bt pvme e dyap it radne

w v). The viscosity_ inducin nent.s enpl.oyed in

Tyjoraral} adare e RiioN Tl Gerey Bat PR gy pae g e e etg g fatty

Qr reduced concentrations, conpatible with the other
a“éBWﬁHﬂ%ﬁP%aﬂmeﬁﬁeS%PE nt sol utions, and anionic.

Such viscosity inducing conponents are effective to

enh and/ or prolo cl eani ng.and. wett

h :

et Ah iyt Gant REPBTER & pasal A GO SIS LSRR fPBhn

pob (BB FID) PaHGaP B Bck copanp BUDGHE BRECEpach

- I ncreasing the solution viscosity provides a filmon

surfacant eRTRPGRARLE FATPRS POt conmersially Sipfyibe BorSE GRIBQTAtiRg yler the
the treated contact |ens. The viscosity induc

n
tradesmslsniRiHtonie@yand| eironie®t Stch oksiopply mies CRBREmerHy dessribed as

eye surface during insertion and serves also to
polybxysttiyieme/pelyexypropyiena torslansaion paljphers Wrmanagsidtiy piimalty diydigxyl
conmponents include, but are not limted to, water
graips. UBley may be synthesized by first creating a hydrophobe of desired molecular weight
by the controlled addition of propylene oxide to the two hydroxyl groups of propylene glycol
or glycerin. 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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natural guns, cellul ose-derived polynmers and the |ike.

Usef ul natural guns include guar gum gum tragacanth
wanasoys7d i ke. Useful cellul ose-derived vi scosP@HUS2005/010698

i nduci ng conponents include cellul ose-derived

pol ymers, such as hydroxypropyl cellul ose,

hydr oxypr opyl net hyl cel |l ul ose, carboxynet hyl
23T, @blohifa @38 Nplldkyne 28| pdlOather 4070 Texonid N7, Teztohit! 1684 Tetronic

and the like. Mre preferably, the viscosity inducing
136 ePatticufarl§ @beLietlts afecdbraiRllpaloRsferdari vat i ves

(polynmers) and m xtures thereof. A very useful

vi scosity induci ng conponent is hydroxypropyl met hyl

cel Trd afcint 5iFVERhctant GotMidnd RO AN Preéént ParTdsdSAA0GIE 1:go 8

The viscosity inducing conponent is used in an anount
deﬁxﬁﬁg‘ oh ¥ QuinBer! I €4c@AS ForleR@npik,S C O Hictcpn@ntrhtid of Celiflityliinine

preferably to a viscosity in the range of at |east

beiRD Qsd, the SpekFicalFitiand Bs surflétaRY Bdin@ssedl tBotBEr cal@bdentGi the
cps at 25C, preferably as det er m ned by USP test

coﬂ?&sﬁﬁﬂ a9 the 1R 1 OEtbiPRe 2Rount B0 Rurfacthft 8 GIthE¥Rgd b & IdaRtAB6ut

viscosity increase, an anount of vi scosity
odgﬁ‘% 9'0@@%‘%8'39 @ﬁ%&fabaﬁto's@@&tab%w@%(?wﬂ%%to about 5%
pref era y is enployed, with anounts of at
| east about 0.05%to about O 5% bei ng nore preferred.

A chigl AtdoBigy RluSANETIo8E SR M BB hrdaéR k8IuadHs Yrdfsrably are
i ncluded in an anount effective to enhance the

effEdtve ‘5{ oW &R ?e%ﬁcé?ifcoh&%irﬁmn‘s b attyith RS BSmBIHEAO bf the
conplex with metal ions to provide nore effective

preg%ﬁ g&hﬁ]&s Ofndafink @Bﬁf'\tlséoﬁﬂfsmdlﬁlﬁ@ &)ﬁlproﬁ'éiﬁsear@ Erf Q%9 dhhance

am nes or conpounds “whi ch 1 nclude an acid group

an@ﬁﬁqrol%ﬂgﬁ@cﬁgmg% R \b&ﬁnﬁcﬁvﬁ}a@ﬁm @urpclt:taﬂpdoﬁﬂ)oﬁélt and/or condition

ents 1n present conpositions. For.

the ens{rﬁrf ce r&icf&ﬂ%ﬁ&r[or@ﬁﬁ%&;ﬂe\i{lﬂ%egs llpgphlhc) and/or to act as a demulcent on

ene nepe

| the hexr &X eﬁ%nl? he s&%Lgnn\%écog’ ovﬁésr It?lﬁ‘ne&{ t'ﬁe %915 g/hlch may facilitate

cyc exane raace I C acCl

cm@{ Bl)g(ﬁvet h%gﬁafﬁfénom e?lc ghggqfctllens (L:l"gé v1gco(§1 %nducn § ¢2! mponent may also

MR SRR R A o

. are useful as chel ati ng conmponents.
ITERGYY enedi ami net et raacetic acid (EDTA) and its al kal i
netal salts, are preferred, wth disodiumsalt of

LR RN S e
na'gggifﬁgrglg %Ll ose-dglr‘ne'esdep% yrrller;s zzlin tEg lflk Ctl&se?ul o lPgt’lms RC1ude guar gum,
gum tragacanth and the like. Useful cellulose-derived viscosity inducing components 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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a range of at |east about 0.01% and about 1% (w' v) of
the solution. In a very useful enbodi nent,
w@asosiogaarar |y when the chel ati ng conponent i s BCIVBS2005/010698
salts thereof and m xtures thereof, a reduced anount
Is enployed, for exanple, in the range of |ess than
about 0.05% (w v) or even about 0.02% (w v) or |ess.
Such reduced amounts of 17 WD 2005/ 099779
PCT/ TS 2108+t 1:0ku8ihg compdrhi if gsed nPpaRdint sffe¢evdancréLe il
to be effective in the present conpositions while, at
vitdosity sfahesolitior, prefe@blydb A gist ety ittt efide of 8 taf 2864t 1.5 to about 30,
and/or ocular irritation. The |iquid aqueous nedi um

oré§ Eflasl tﬁgtﬁz@'aﬁ@ﬁt@go toPs hravsec NRereidbistag Hétéﬁ{mééeﬂyeﬂ'@ feft4rethod No.
effect on the lens being treated or on the wearer of

ltll'I@SPngaE@gB 'ﬁ%%h ;@fﬁ lrh HE(Q: t#/' mcl'eﬁse gr%}ﬁ&lr{t Ut \ggcogl?y

permt even aCI ens treatnen

1n&15c%%t élef & Stpdﬁ)gl?t%l% fb%%ﬁtﬁ%@t L@O)zprefggﬁlyt ng%lgy%d with

aqueous medl um advant ageous as a

A5 S Sl R PR R eyt 200,

nedluntnnre
preferably is substantlally |soton|c or hypot oni c (for

ex a'ﬂ?’éﬂ%ﬁnﬁg b%%gtle%étenpg Q%a%{%ﬁ‘t) r&&qé fis 1lng’lu&)e?lm1 h@ F@o&xﬁ let‘fe\,(ctlve

accepta ueo Um pre

to eHl?alnyéjtﬁé ﬂ&:tl%rfe? chfl tlYe dan%gg&%lalocfol'rﬁ éeﬁl% o (;r¥o c%npqpx wﬁﬁ] metal

to provi de the

101%3&9 fdeé mcf)?éjgﬁecitlgg clgangé(%c%qg@cc?f) ent %ésy may _be present in

m-an be i ntroduced
into the I|qU|d aqueous nedi um Annng the suitable

ton iAC 13 H?&ﬂﬁ&gc ng QIHSIQE 3 ctonl%lt)u ?C% ISCHPAGO agld group and

are t OSE onventl ona y USE In CO Iens

anQi’ e 1u fon & ch é’ﬁe i{ ¥ %lﬁ Clll zﬁ]r g%ogalngon%gts %r?]fhe |Pf91§ent clgrgpositions

chliori de mw/o umc

f ts
Fof Skl tIL"fO“‘m%%lé:n AERARB P erp i GOt B qsPbptylstyiens-
dlgnltltg%m?ce i gch,q&gélgﬁm%ycégh%g%]%l t%{}/afl%:isgw fagﬁdy%ﬁg/étg%@@&@mceuc
1%t bout 1. 5%, mbi_nat f
ac%o%‘FﬂFHe e Gl 3551 e@gtsaﬁts) ORISR SR gt slts,
. 1S, g}t the weig ratjo of sodi um
e aF R ttt)saﬁiataa edkeent B‘Pfttbfés fhereph arepseful agcheladng at
| east gE@ 5 to about 6 or about 8. The anopunt of

compenents glquﬂtamlﬂetetfgécﬁpégléir@DTﬁg and ﬁtsc)zﬂkafwetgesalts are preferred,

.det erm ned b% obj ecti ve
with disodium salt of EDTA, also known as disodium edetate, being particularly preferred.

The 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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clinical neasures such as tear LDH rel ease from
corneal epithelial cells or fluorescein barrier
wesoseedird i ty neasurenents or anot her means t oPE/EE298%/€10698
ocul ar cell nenbrane integrity such as fluorescein or
rose bengal staining. Yet another neans to eval uate
ocul ar cell nmenbrane 18 WO 2005/ 099779
chPEgWSRPORMON06 B&n fomtdagbe tffedtige inhike preenbdongmsitionshile, at the
m croscopy to neasure epithelial cell area. In lieu of
sarS timg, prowding fdortdasedadiscompangd/dr acilafirritatioat her
i nfl ammatory nedi ator may be neasured in tears to
i ndicate a beneficial effect fromtaurine. Useful
anoln¢ Bquod aquaowsimmelicansedliselcbed deliave no médtantial deleterious effect
subj ective clinical neasures such as itching,
on tigclenstingareated @ bh 0g)wearid of e testéd ledd) €The diqoidrhedidm is
taurine useful in the present invention is generally
cohstiQiitdaxb pe@as hndd@tl Facllitdld, thedlefdtmen? okretinéiits Bynile present
preferred amount is 0.05 to 1.00 w v% Methods for

cotp&@didnB I TRe it a"lﬁ&ods%b‘éhdﬁﬁéd%ntﬁéb@uilﬁ h& A RS Rlitya8 ehe range of
conpositions are included within the scope of the

at leﬁ’éf §h%uk 200-mBdfbl/IKEb RBELR 300 HPIbbHE 50 HAIABITRe GO afifeous
lens wth such a conposition at conditions effective

me'iiﬁmpﬁlefé' &S 98B LhRAN (SR FRR By;%&orﬁ@@oxcéiﬁﬁlﬁlét shglhﬂf]s

he contacting tenperature is preferred to be in
hy @aﬂa afioPls op AR AN UecofiGlb0  about 100C, and or 6
referably in the range of at |east about 10C to about
60C and still nore preferably in the range of at

| eaghe BRREAqubSLs AP préteradfiCinclHas A Ctiedt8 e AnoRht GERQMHicity
anbi ent tenperature is very conveni ent and useful. The

comPOHeRCh IpRYiR RS BlAPhYditnGHISthallesREd toRf2RL S@h@ﬁ?ﬁﬁédﬂﬂbments

pressure. The contacting preferably occurs for a

m rﬁe&)ﬁ@er{t @& he&ld ﬁueohﬁﬂéﬁlulﬂgﬁéﬁ)r éﬁﬁ&“ﬁ@&cgﬁ 111@(19{:1’chgﬂ1d

out ours nor e e contact lens c

aq&%u?ﬁ’l@(ﬁlﬁﬁt gﬁno%ttﬁ% s‘ﬁh@olé {oﬁﬂ:itge@g&ﬁg ld%u 'nwﬁrﬂ }‘n be eglployed

I Nmer Sl I'ens I ng at

areﬁR«Sstelcgﬁ]veg{mntapi légégnﬁ 409%15 (tfé!?g lJOhlq:lljg ?lll(!ﬂ%g k/bp;%ls 1n0rganic salts.

cont ar ni ng ens o tloné

Soé" gmt c% o%%e anﬁ?rﬁ%%(alsgpm cglogXe Ec’nlﬁhe Oarfg1 gerg%gstﬁﬁ th? 3Git C){ components.

aqueous ne
Thﬁﬁ‘[“S?‘}t ?tonﬂ% R Pé“ﬁ‘%ed@? e paggee of
. I, |
tone%wae R I e at%?st o

0.1% to outgl g? t(vtl]/(\)') I? tclor?lgmatl% of sodium chloride and potassium chloride is

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

the range of 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 corneal 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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may al so include rinsing the | ens substantially free
of the |iquid agueous nediumprior to returning the

WO ens/ 09078 wearer's eye. 19 WO 2005/ 099779 PCT/US2005/010698
PCT/ US2005/ 010698 The fol |l owi ng exanpl es, while not
limting, are illustrative of the invention. The
following is the procedure by which various

integrity isithe wisiod bordepehinsrearepysongtsuonepithelia cdllesta dnfliow of using
their ability to reduce mcrobial |oads over short

teap &DHs refpotderfestort ampiheainflym2dtonhmudistoamdy bemsasureldén tears to
procedure-is a basic mcrobiology challenge test,

indMaitechbeanofichheéfecttfiven tautivec Wseful sowdks dfesirinp cadaled be determined
aliquots with a known number of viable cells of

by sebjedtiat clisisd] measugR RIS itcldngl 1asisayioh Qearin@ParRllbomiforQr Bhe
at various tinme intervals. The results are used to

amodht®f kaatiGe hul G @Y Sretdnt BO&Hioh i RPe@NY froMNS$ Iehst@Gbout 0.01 to about
kill:curves (graphs of survivors versus tine) if

2.000880. €fhe preFtreddboahils 085 % 160 &v9d.0231, is one of five
organi sns specified per FDA and |1SQO CLI tests for the
testing of contact |ens disinfectants (FDA Prenmarket

Not Metiods fop redtng @lebntadoling AR L tHodeteiPdYscritRll cbapdsafons are
Lens Care Products, Appendix B, April 1, 1997 and

includell Fidhia thdlscdPs of@é'h'ﬂlbéitlﬁh CStﬂ:}Btrh&ﬁdd@Q&hﬁqJe cofA&ing@ cBntact lens

products- M crobiological requirenents and test
witKBLEPASonhkitiBh ﬁ’td:‘éﬁ&lﬁorﬁré@e&tﬁ/g td"Bra9idE Bfe dR¥igdd@Rhafment to the contact

managenent of contact |enses, January 2001). Contact
lenk€ns disinfectants are al so known as contact |ens

mul ti- purpose solutions when they are used for

rinsing, cleaning, disinfection, storage and rewetting

CONTREEontRASEE mpdrt@rel ik Y felodMd @niﬁ@ﬁhé& &Gt 8t labout 0°C to
organisns are |listed below. Serratia marcescens, ATCC

abdk3 6B CShRRANE ﬁa@&%l irAHE Bl Se oﬁTi%Qst@x%é& 10RS RHERTRRAE and stil
aer ugi nosa, ATCC 9027 Candi da al bi cans, ATCC 10231

mo'r:é‘ﬁ@feké’b@ P AT e AUGEBAVIL 1 $RNE BGut @b‘iﬁ CB8iRackifie A dr Gout

the nost” resistant of the five organisms to confronl y

amig%ﬁ?tiem g&%ﬂu@ﬁk Ge %ﬂ\)ghlgﬁt%gq_ﬁgeﬁﬂg qﬂ% ﬁoﬂtﬂ:tlﬁ% P{ege{(ﬁblil S&%rs at or

ur pose s 'utions I evene

about atmospheric pressure. 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, thé 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 manually
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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adequate antim crobial activity against Candida is

often the nost difficult task to pass a 20 WO
wWQeBSHe9 79 PCT/ US2005/ 010698 parti cul ar di sPeif/Es1000010698

ef fi cacy standard. FDA and | SO gui del i nes specify two

di sinfection efficacy standards, indicated in the

tabl e bel ow. Stand Al one Disinfectant (Primary)

Cr i TS foBow{ Qggmpm WHRS 10 Anhit8g, dre dustratbR odthelimkealiad

soak tine mar cescens 3.0 logs S. aureus 3.0 | ogs

P. aeruginosa 3.0 logs C albicans 1.0 log F. solani

1. OTheOBlloVARE s TR proeR RS Whill aribhegitiaii¢robiflegems aidsplutions
Criteria: Organism Average | og reduction at | abel ed

areSQWH 1hi tHBir atRtity 1O FABSORIdFobMI MHad8 bVeOéholt arib@Mf ik, typically 24
bacterium S aureus sumof all three bacteria

honlr? Qndjléé%P?heD proé%ﬁﬁﬂé% Rk Iﬂihll%inon%'g@ﬁﬁﬁhgé tebthRRicR InveRteathe
. C. bi cans Stasi s sol ani Stasis The

moé@?‘?‘*v.‘%@“25‘2?‘#2%‘?@%%“?I.ﬁ‘viﬂﬁg‘a%%%“%%gﬁﬁﬁr%gé9"?&2’%“‘

orggﬁlgﬁp faﬁﬁssgifo?ae S Wsat (/gﬁou@ ltlme‘}ﬁgﬁlafs S’l‘l{é Qéﬁ'ltggxg uskdl t@

sarrp es are sterile-filtered

calcxpatg ro%hir gc%k [ﬁ}n% Qﬁhpc%ﬁlﬁfdckﬁrlfch%g gréqys Of scl.ltrﬁ('?rls Gersus time) if

ensi yet ene es or astic
de gsks A 10 nmL aliquot of test sanple is aseptlcally
?Fansferred into a sterile polystyrene plastic test
tube. Sterile saline (0.90 wv% Nad) W|th 0.05 w v%

P0| é%&g‘éﬁ%lﬁcaﬁg 4’&% T%Z-E\f\;ElEP?le 6@&\%%?%;8 &ﬁ*i (t)p@r DA and

sanpl €3 and ontr are
R S S T S T e
GuPJan&aISc%glmlen Son(t\act Y& t('!a? Products Appendix B, April 1, 1997 and
ISO/FDIS 14729: Ophthalmic optics-Contact lens care products- Microbiological
requirements and test methods for products and regimens for hygienic management of contact
lenses, January 2001). Contact lens disinfectants are also known as contact lens multi- »

purpose solutions when they are used for rinsing, cleaning, disinfection, storage and

rewetting contact lenses. The five FDA/ISO specified test organisms are listed below:

Serratia 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 passa
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manner. Candi da al bi cans cultures are grown on agar
slants fromprimry frozen, |yophilized or

w0 @uwbso997roop(r) " cultures. Three nL of steril epOI/832005/010698
saline is used to gently dislodge culture growth from
the agar surface. The resulting harvest is transferred
to an appropriate screw cap 21 WD 2005/099779

papicHrspGsiandBogy sterdsrd. FllpeanddBO airidelings gheadys tedisiafection
and vortexed for approximately one mnute. The

effjqgey Hansiards indicasest inithe tdble belew: as needed with sterile
0.9% saline to prepare the culture inoculumwith a
concentration of 1 x 10e8 CFU/ nL. Fifty mcroliters of
cul Btape Algse Ritinfastens (Brweny) Cotefi®. 0 nL  of each test

sa control, s t he. fi.nal. . i,.nogul | evel
isni@lrr]&tn %{e}ldr ange of 1 %‘ Jf%%élolg({gdufhgn J’fdéebggéﬁ?f?l‘?g?eony

f or Bimagycesegnss) per nl of Cah@liogs al bi cans, ATCC 10231.
Each' le and control t is vortexed briefly to
di sg"ear%ﬂ??ée‘ﬁgt he i nocul um Contuic;@{c’gfi nme intervals for

t esPisguegotd vity agai nst Cawlioga are typically 4 or 6
hou salbitg)nsconformto the i t@pded product | abel

i nstTugtions for contact | ®§oak time. Aerobic Plate
CouBtsoldbi hods are perfornedi.owgorder to quantitate
test sanples for their |levels of survivors. At
appropriate assay times, 0.5 nL well-vortexed aliquots
ar eRegimemDestnie Disaephf (Sstdsshradigsded to gl ass test
tubes containing 4.5 Let heen, Neutralizing Broth

nL

nedP2EBr t on, Di cki nSORT2ERIPERsvptienat labplgd pepk time

Ver glpsdiebscenédf ter a  previ oUginym&lRbeT BidSHr b¥Rdudat ed

neué_ral Izing time period, these sanples are diluted

10- 2GS t hr ough serial di Isumiahal thyed bagegn lossdrepsst

t ubpsesepbal Ning 4.5 nL Let j 71

medi a. _%‘F(Tuots of 0.1 nL ﬁgﬁgee%é\}geﬁﬁéﬂr%r%a%éggb%g

di | Gtalieans ybe and spread- plSasis applied to agar plates

cong ahihing Sabouraud Dext rqggiAgar (SAB) (Berton,

Di ckinson and Conpany, Sparks, Maryland). 101 to 104

CFU L. survivor levels are quantitated. The SS + TWEEN

cont AbfregiBiffsrroggdaredonigstingantmicantiia) agtivity jagainst 1@ fivsi ng

3 serial 10-fold dilutions, in order to determne the
FDAASQ spedifisgdess oxganisha isl as fieJtows (G aalbicans i provided dsy speaient

per nL of sanple (initial inoculum. Recovery agar
exapIpi) ekestample axsistaridalfilitre@ Qe @@ITa 02 mBicn deyits. filldo iMbestarile

of colony-form ng-units (CFU) are counted for each
plagisiwahadshsty aghyethyleae botti¢ganpdastit flyskbet Weeil Biq86t of edsosainpie is

per plate for Candida plates). Log-drops in CFU nL are
aseptically transferred into a sterile polystyrene plastic test tube. Sterile saline (0.90 w/v%

NaCl) with 0.05 w/v% Polysorbate 80 (SS + TWEEN) is transferred into a separate control

tube. All samples and control are stored at 20125 °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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determ ned for each sanple at each time interval by

converting the total nunber of survivors at each tine
WO 2080969 t o a base-10 | ogarithm and subt ract i PQI/UR085/010698

fromthe base-10 |ogarithm 22 W 2005/099779

PCT/ US2005/ 010698 equi val ent of the initial inoculum

of the SS + TWEEN control. Log reduction val ues can be

plotted against contact tinme (the particular test tine

tedt mb@ 'E:Mﬂlal}nn% 18V EHaledRd oftSxeld Sor a%f)%wnka%l} oneMinQR! Bk vortexed

above in the Background of th vention section,
haP\eEF ik &mﬂt@d Rl R8 WARLR AR &9% SRS gﬁéﬁé‘l@ ad c'uﬂure inoculum with a

m crobiology tests to stop a quat ary

cof} Bl %)lgé‘@wﬁnﬂ%w hﬁéf?hte@a{@a%retlh&uﬁingﬁ' gh&ﬁ@tloomL

erences tween contact ens care system a

of egchctégtg @%1 ﬁrﬂﬂ:o\l}@&ego thgtyfﬁé f 1no§ul¥nl;ﬁévet ﬂ%} {hg EJH%E of 1 x 10e5 to
requires e presehce of "a lar
.t h t
1 X gﬁ Foloﬁrjl Sfto)ﬁm% gaips:g P r{éﬁggp &an\ghda g&cl%ﬁl'rg’ r%ﬁ%(? g@%3 é?rEBacR sample
f : / - pol I C.
gt ooty ﬁge? P %%e?q- e pRe %%ﬁ%@w@ fr
d t f t b
“"ﬁ“Bé Aty %gaf%g Gt Bvise Y 1€ i 6 S mciD 4R hgqdeg product
cl eanin ent | evel ﬁgally woul d cause a

label Hsirpqt 5 r cqufachlgps 08kHMEt e, | oss of anti ni crobia

act|V|ty for non-polyneric quaternary anmmoni um or

mon AR PR RHPodseemriornr n pies B URE |Gt s for
e “95%% SAprORASAFRBH (F PLo G UFAeed Aot ae
ARG S A B RSB e
Negl?rg{r,z?& ﬁng )me]:'cﬁg (7B69t01(':l) 5D12k191§on a’r\llcail %[o)-rl;{gagy, g%arks Maryland) Aftera
previously determined, validated neutralizing time 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



Tris 0.021 0.021 Tris.HA 0.055 0.055 Nad 0.65 0.65
KCl 0.14 0.14 Log Drop Log Drop C albicans 4.41 0.12

wo-2@6lgatre >4. 08 1. 06 23 WD 2005/ 099779

PCT/US2005/010698

PCT/ US2005/ 010698 EXAMPLE 2 The formul ati ons shown in

Tabl e 2A were evaluated for their
activity for contact

eq@R@Rnt SthSin{tAl MBLAlh Bhe X8,
antimcrobial activity. TABL

plo/ﬁ'éﬁl a‘é’amé\t{I cohtidt tinfd

HPVC 0

Trls O 021 0.021 Tris.

TR Barro ey

HCl 0.055 0.055 NaCl 0.65

antim crobi al
| ens disinfecting. As may be

bﬂg{lg %ox\rgtgcgﬂe/L c$/0 yalues can be
Oyl DL 207

E}@AﬁﬁaLEPﬁCI 0.14 0.14 pH 7.8 Log Drog Log Drop
.marcescens 1.18 2.6

As noted above in the Background of the Invention section, non-ionic surfactants are

1

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 therefore, cannot be mixed together. The presence of

non-jonic 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.

; Forﬂnulation wiv % ‘ whv %
Cetylpyridinium 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
KC1 0.14 0.14

Log Drop | Log Drop
C.albicans 4.41 0.12
F.solani >4.08 1.06
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S.aureus 2.87 4.8 P. aeruginosa >4.63 >4.63

C.albicans 3.67 4.41 F. solani >4.34 > 4. 34 It is
weawsiy7seen fromthe data in Table 2 that thePCT/US2005/010698

nyristylam ne has strong antimcrobial activity

agai nst C. al bicans, as well as other organisms. In

contrast as shown in Table 2B, Dodecyl am ne, a Cl2

primary amine which is water soluble, has very weak

antimcrobial activity and, therefore, not suitable as
paadpgrpf ectant for contact lens cleaning and

isinfecting. 24 WD 2005/099779 PCT/ US2005/ 010698

TABLE 2B. Ingredient %w w % w w. Dodecyl am ne 0. 0005

0. oGbxformulgiionsshovnl TabBRA Wwere pydleaied for (heislandms®binl BQivity

Tetronic 1307 0.05 0.05 NaEDTA 0.01 0.01 HPMC 0.15
foigcon@et lqysi disigfe@ing. O.s @Y be FeensthisGbrn@@Hs e@hibBsl a WaThigh

0.65 0.65 KO 0.14 0.14 pH 7.8 'Lo -dra ...Lo -dr-o
an@miverbéd s@ivity0. 46 0.46 S. aureus 0.12 0. 34

TABLE 2A.

Ingredient Cswiw e j%w\rv,/\/‘v
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

Log Drop - _Log Drop
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.
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P. aeru inosa 1.36 1.4 C.albhicans 1.77 0.91

F. sol ani

0.16 0.09 EXAMPLE 3. As shown by the fornul ati ons and

WO e®aloed7my | og reductions shown in Table 3,
antim crobi al
foll owi ng formnul a:

al kyl am ne,

t hBCT/US2005/010698

activity of an al kyl am ne having the

RLR2Z N R3 where RL is a C13-17
and R2 and R3 are each independently H or

TAEEEDB. My be further enhanced if one or nore other

types of antim crobial agents

WV R WY % M/T I st ylam ne o
DQudly1aE! 02 D- Bods O] Digba

. Propyrenme G ycpr— 050

THPNE 0.15 0.15 005is{0.003 0|
Pl 0- PS5 ok P 1¢s@- 14
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
pH7.8

| ..} Log.drop.| Log drop.
S.marcesens ‘ 0.46 0.46
| S.aureus 0.12 0.34
P. aeruginosa 1.36 1.4
C.albicans 1.77 0.91
F.solani 0.16 0.09
EXAMPLE 3.

are added. 25 WD
Tabl e 3. Formul ati on
0005 0. 0005 WBCP 0.001

ate 0.4 0.0 Taurine 0.05

.50 T1307 0.05 0.05
021 Tris.HCL 0.055 0.055

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

antimicrobial activity of an alkylamine having the following formula:

R1

\N/

R3

R2

where R1 is a C;3.;37 alkylamine, and R2 and R3 are each independently H or —-CHj,

may be further enhanced if one or more other types of antimicrobial agents are added.
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Log Drop Log Drop S.nmarcescens 3.1 1.68 S. aureus
3.74 2.93 P. aeru inosa >4.63 >4.63 C al bicans 2.95
W@2@8/09979 sol ani >4. 34 >4.34 These results ar ePCT/US2005/010698
col I aborated by the fornulation and resulting | og
reductions shown in Table 4, and by the fornul ations
and resulting |log reductions shown in Table 5. Table
Tabld3. FOrmul ation wv %wv % Mristylamne 0.0003
“— 0.0003 PHVB 0 0.00003 Taurine 0.05 0.05 Propylene
G ycol 0.50 0.50 Tetronic 1107 0.05 0.05 HPMC 0.15
O I5 1115 002002 _Trijs. °HCL U. U5 0. 055 Nad
0. cBomnagionccl 0|14 W¥1% 26 WY3F05/ p99779

PCT7T USZ005/7 UIUGBY [
M}’qsw&rm 1.1 E Q\pc 052 :L*S_gé—lLa{O%g . )94%2p P aeru
wdapsa >4. 63 >4. 63 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 resuliting log reductions shown

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

Table 4.

Formulation wiv % wiv %
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
KCl 0.14 0.14
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C. al bicans 3.67 3.31
For mul ati on W V%

F.

sol ani
Myri stylam ne 0.0005

>4.34 >4.34 Table 5.

woeloggeErernium 1l 0.001 NaCitrate 0.6 Tauri nECOUSEH05/010698

Propyl ene d ycol

7.8 Log Drop,

0.50 Tetronic(r)1304 0.05 HPMC 0. 15
Tris 0.021 Tris.HCL 0.055 NaCl

0.65 1C 0.14 pH

S. marcescens 3.64 S. aureus 4.69 P.

—aertgHRrosa—¢d—63—Eatbeans—4 52 F. solani >4. 34
pHEKAVPLE 4 As d| scussad in_greater detail above, the
i nventors havg,dhsgPYefsepibpt| @ certain type of

—TOTT=TOTTT T anh actanty tcertarn m xi ng rati os) can
| S.marcescens t hel er |insdfbl el al kyl ami nes while
S.4efdd ai ni ng anti g7 cfobi abjef f pcti veness for

"‘ﬂ"‘l SI T ection, %2I Tjcarly 3 Wat er insol uble
Mnnc ez} he f%tq falVY] Ng f or nul a,

C.albicans 3. 67 3.31

F. solani >4.34 >4.34

Table 5.

Formulation “wiv % |

Myristylamine 0.0005

Polyquaternium-1 0.001

NaClitrate 0.6

Taurine 0.05 ©

Propylene Glycol 0.50

Tetronic®1304 0.05

HPMC 0.15

Tris 0.021

Tris. HCI1 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
| E. 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-microbial effectiveness for disinfection. Specifically,

water insoluble alkylamines having the following formula,
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27 WD 2005/ 099779 PCT/ US2005/010698 R1 R2 N R3

where R1 is a C13_17 alkylam ne, and R2 and R3 are
we2wh/ova1dependent |y H or -CH3, nmay be di ssol veRICT/IIS2005/010698

aqueous sol ution wi thout neutralization of the

antimcrobial activity by the surfactant. The maxi num

surfactant:antimcrobial ratio above which the

ant pgi crobial activities will be significantly

neutral i zed v&&i es depending on the hydrophobicity/

hydr oph ﬂffﬁy of the surfactant and the anobunt of the

antimcrqgbial. For an'ordinary surfactant with at

| east ona al kyl chain, such as Tween 80 and TPGS, this

maxi mum Rgurfactant: antimcrobial ratio is about 7 -

20 when the al kyl am ne concentration is not nore than

10 ppm One of ordinary skill in the art can determ ne

t heyp@x R4 CSYY fiRahant, 3k Rel.adka %reré%El'\ RaERhd D &S or ~CHS,
surfactant systens based on the disclosure contai ned

maP L Bistblveliak L&e@u%ﬁn‘f‘ﬁn bitAdut hbGradi@acRROr MR aﬁ@tln E]db‘?zﬁ dActivity by

to neet "'the stand-alone criteria when the Tween

theSQredink. ai"l'leomé)ﬁmﬁh strfittank: tmI Bl HS a e antimicrobial
6 BB R e

surfactant: MA ratio 1I's a

actgg y\fﬁlﬁ be wgﬁlﬁcz{nﬁi né\ﬂ&#éd% st depe rﬁﬁr%ﬁ&dthgwdr@h%{)ﬁm'/al

quat erni um e SO Utl

o AP 0 LSRR 8 EBL Y A
m%%%@héwﬁl%%i%aﬁﬁ%ﬂmmcr%%%m%

surgfc:tant:antlmlcroblal 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
Mpyristylamine 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




Na2EDTA 0.01 0.01 HPMC 0.15 0.15 28 WO 2005/ 099779

PCT/ US2005/ 010698 Na2HPO4. 7H20 0. 12 0. 12 NaH2PO4. H20
w@2030®701 NaC 0.55 0.55 KO 0.14 0.14 pH FCBULWES/010698

drop at 6 hour S.nmarcescens 36031 1.19 3.12

S.aureurs 6538 1.04 3.21 P.aeru inosa 9027 >4.58

>4.58 C. al bicans 10231 >4.67 >4.67 F. solani 36031

[NEEO 0 TPTeTeT o AT T G AR and e
f ettt FOTOT—2 GULNES 1 VI I S

IEIIEH@ ,cﬁ.gduced. S'Qr.ctlzi cnl #523?‘%@4—1_ Tatblhe %Pgéon'pgr ed

tgnly——differsiin the
KEhnt ent) contailns Ochdy £ act ;nfo']%d_a_l_](y| anine in aratio
pBf7.3 TPGS: MA) of] 20. Ad shown in Table 7, when the
surfact ant : al ky| laog drepragéhoui s 20, anti - f ungal

sm&w&@§3§m and 1) rlenmi 512 Tabl ¢ 7. Fornul ation #5

Sabreurs 6508V% W Vo 1ar1 §tylam.zie 5 p{pm 5 pm TPGS 0.01

W@;& U5 U953 Hr opykgsg 4 y¢ol 0.50 0.50

C. albicans 10231 >4.67 >4.67

F. solani 36031 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 activity (Ca

and Fs) remains.

Table 7.

Formulation - | #5; \ oy #6 :

wiv % v %
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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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
wWONa@s/0®765 0.65 KO 0.14 0.14 pH 7.8 Log Dr opCT/082005/010698

Drop S.marcesens 0.99 2.6 S aureus 2.57 4.8 P. aeru
inosa 4.86 4.86 C.albicans 4.41 4.41 F.solani 2.5

3.43 29 WD 2005/ 099779 PCT/ US2005/ 010698 Furt hernore,

as shown in Table 8A, the anti-fungal activity (Ca and
Fs) was still seen at the TPGS: MA ratio of up to 60.

I—IOV\F?{%GHH%%S& OtVIPIalln 851? I aHx%%}ﬁl;]}j oaﬁ:g ‘% naglfl %%r\ga% sgll seen
areful |Ior thes utiqQ

i EH&E NP B R B Il o $§z°ter§LF€HV‘f Rrigrpigpryar e
TP%S@F. e (gqlgoﬁ'g% Sl’)l(% r}p%ge}naé& SR %‘zotgta ra{ct) may ﬁglie}utfly tailor the solution

antimcrobials, into solution. Table Frrrulat|on
to the dﬁsﬁeiﬁ“m’% #f agfiityy 3 )acwwonwmmw%m@ fer q¥mpls, 01

0.001 TPGS 0.06 0.04 0.02 Taurine 0.05 Q.05 0.05
controlling the alkylamine content or by adding additional antimicrobials into solution.

Table 8A.
_Formulation, #3 2 - #4
T %wiw | % wiw % wiw
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.HC1 0.055 0.055 0.055
NaCl 0.65 0.65 0.65
KCl 0.14 0.14 0.14
pH7.8
T Log Drop | Log Drop |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 4.41 441
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
X

that neither of these surfactants contain an alkyl chain.
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Propyl ene dycol 0.50 0.50 0.50 Tetronic(r)1307 0.05

0.05 0.05 NaEDTA 0.01 0.01 0.01 HPMC 0.15 0.15 0.15
wareios/o®7@21 0.021 0.021 Tris.HC 0.055 0.055 PCDBES2005/010698

NaCl 0.65 0.65 0.65 ICl 0.14 0.14 0.14 pH 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
Taed@i cans 3.72 4.41 4. 41 F.solani 2.76 2.52 3.73 As
‘?}To_v\rn in Table 8B, the surfactant:antimcrobial ratio

1o bl Bl =laVal - ol f ot it e T ot v AN
cambenore—tiram-506—whei St-ragtaht—t+STa—Tet+ol C(I’)
or Pluronic(r). Suthwivatif o%eiw be éxwivai heth winer haps,

1 ) ok ) HI o Y af  t haod o o £ abt ot o tain
oy—theT1Tact trrar— et thet—or—thReFe—SurragtatrtSs—epn

Catylanhikg/l chai n. B0 RO5000017 79 0RCHI23SR00HOERL0F98

PEG. o0 seniac bbbl bkl SERELID 25aR OPoo

U UJUUL U, FEAA A A4 oY oo

Begepddacid 0.6 0,6 066 0]6 0aC [0.8% 0. 59 0.659 p. 59
50

NAGMC 0. 15 0.15 0, 15589 15| 59 0.59 0.59
HPMC 0.15 0.15 0.15 0.15
Edetate Disodium 0.01 0.01 0.01 0.01
Taurine 0.05 0.05 - 0.05 0.05
NaCl 0.59 0.59 0.59 0.59
KCl1 0.14 0.14 0.14 0.14
Pluronic® F87 0.05 0.05 0.05 0.05
PEG 400 0.2 0.2 0.2 0.2
‘NaOH adjust pH to 7.7
.. _... .. |LogDrop.| LogDrop |LogDiop | Log Drop
S.marcescens 13880 2.35 4.18 3.76 3.61
S.aureus 6538 4.18 4.81 4.81 4.79
P.aeruginosa 9027 4.49 443 3.95 4.49
{ C.albicans 10231 2.89 1.51 1.97 2.89
F.solani 36031 1.3 1.14 2.76 148
EXAMPLE 5

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

that alkylamines having the following formuia:

R1
\N/

R2

R3

where R1 is a Cy3.17 alkylamine, and R2 and R3 are each independently H or -CHa,
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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Edetate Disodium 0.01 0.01 0.01 0.01 Taurine 0.05

0.05 0.05 0.05 Nad 0.59 0.59 0.59 0.59 KC 0.14
wW@:2m4/0071% 0. 14 Pluronic(r) F87 0.05 0.05 0. 0BCOUSE05/010698

PEG 400 0.2 0.2 0.2 0.2 NaOH 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 4.18 4.81 4.81 4.79

P. a€rhegesuis in BORDAshED the #dhadifigudtetfiry £mmbhliunf ARG tertiary amine
10231 2.89 1.51 1.97 2.89 F.solani 36031 1.3 1.14

catitehiblett.id SolutiosARBIL L1 PPkl 2 Repafcidsedfystehnad b&s&Riken for 6
i nvention that has been di scovered by the inventors is

ddybat roank ti@S THaW iBovk 08ns” @bl sHw{ @E MMy Rén
Iill Rf?? mh(}ei?gdﬂl?l is a Cl3_ 7 aSI kyluamsne and "ég%uaRB o

ardnEniBAGRd kG P SAHE B tdht hifpiﬁl solgfi@n aftd? %Qd&ﬁcal 15 rrH-s?lstem (minus
significantly | ower contact |ens uptake than ot

I r
o b T AL ST e

éﬂMt&Qﬂéﬁ ngl%tZe[z 9 gfa“%qgé/e&%é@? 818the Hf@nong i?'elflergncgcri] In Table 9A

abl e 9A show e renaln

I C ol ut i 15
oL P RSO ETEdol  APLEL G0 04Tl e
rature .The ens”
anfirg ndtrl{nﬁ og %?tya‘?y ?I]S}lélé ?gﬁr?eélﬁ ?eq{?a?nm%g;t sg}uﬁlgp >z}fter\Me shalgin g peno%i, the
higher the absorption by the lenses.
Table 9A.
Without Lens | Acuvue Purevision

Armeen 12D (Dodecylamine) 44.4 ppm | 35.0 ppm 14.1 ppm

Myristylamine,(TPGS 20 fold) 37.9 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 Téblﬂe‘fs‘e\ 17 %ww,

Taurine 0.05

Propylene Glycol 0.50

T1307 0.05

HPMC 0.15

Tris 0.021

Tris.HCI 0.055

NaCl 0.65 "

KCl 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) ml of this

solution is introduced into a lens vial containing a lipid, oily deposit laden, hydrophilic or soft
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ammoni um and tertiary am ne content left in solution
after the identical 15 m-system (mnus the |enses)
woe®sshrken under identical conditions. The coPtT/052005/010698
whi ch was run for this experinment, which includes the
remai ning ingredients in the solutions referenced in
Table 9A are listed in Table 9B. As one of ordinary

COI};I eljlls I ﬁlhet c%%%a@{ l?nsv@}ilnlagltarl%%lnll soh[ﬂ%n afel%gm e%tﬁ]l@ 't at least

m or am ne renmail ni

ab(ig lg%{r ;S@ESﬁrfst 3 [11ls ﬁ]rgaetfnélﬂqtalgl f?&?g%f cP glxeét\ﬁet %)'ﬂ{ ?h%(s tIH gddltlon, it is

o5t A R e SR o

refﬁﬁ}g’ﬁﬁs 5 4R eRsHR B PRE s Sty P subsIpgtil mggshe pgmact s clpaming
Cetyl pyridiumchloride 42,

pm

abin | RISOYS QHARGBEIER P DERIsaige Hhich ﬁgfwf%lg’“f% P%@a& aggpntact lens,
w w. Taurine 0.05 Propylene G ycol 0.50 T1307 0.05

withpyangehamcal gy ¢nzypatipephancementyy) 0. 055 NaCl 0. 65 KCl
0.14 D.I water 98.38 pH 7.8 The solutlons accordi ng
to the above exanples may be used, for

I
o caier Gisiimee fheflehdtsmoy e o éheéﬁklaa'? el D3pec i dhe Tems wearer's

i nvention, approxinmately three 0 ..
eys ¥ gt o SR WE e AlPRES R S et TCE@H?%?H‘PH& sglution, it

lipid, oily deposit |aden, hydrophilic or soft
is rinsed with another quantity of this solution and the rinsed lens is then placed in the lens

wearer's eye for safe and comfortable wear.

Alternatively, the solutions provided in the above-referenced examples may be used,
for example, to wet or rewet contact lenses. A hydrophilic contact lens is ready for wear. In
order to facilitate such wearing, one or two drops of one of the above solutions is placed on
the lens immediately prior to placing the lens in the lens wearer's eye. The wearing of this

lens 1s comfortable and safe.

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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32 WD 2005/ 099779 PCT/ US2005/ 010698 contact |ens. The
contact lens is maintained in this solution at room
wao eospesEarure for at |east about four (4) hourBCT/Tk1085/010698
treatment is effective to disinfect the contact |ens.
In addition, it is found that a substantial portion
of the deEOSItS previously present on the |lens has
IS hi s denonstrates that this solution

has substantlal PaSS|ve contact | ens cl eaning

Labi | 4 gplt-pumpeseseluippegimniingef ers to the cl eani ng whi ch
occurs during soaking of a contact [ens, w thout

mec hrAGEeus dfuid madiveat i ¢ enhancenent . After this tinme,
the lens is removed fromthe solution and is placed in
t he ancikylaaiag baving thel{pllowing femida,and conf ort abl e wear .
Alternately after the lens is renoved fromthe
sol uBRiton, ﬁ rinsed with another quantity of this
solut|0ﬂ\aqd/t e rinsed lens is then placed in the
lens weafer's eye for safe and confortable wear.
Alternatiyely, the solutions provided in the

above-r ef éenced exanpl es may be used, for exanple,
to wet or Tewet contact |enses. A hydrophilic contact
lens is ready for wear. In order to facilitate such

mearlng pne or é@% drqfs of one_of the ab

sol YiEnB L jsa lagyine, ppERP apdR3 ﬁt@@mlapéqpync}fm%ﬂ o gCHs;
pIaC|Eg t he Iens in the lens wearer's eye. The wearing
of % lens is confortable and safe. Alternatively,
a lens wearer wearing a contact |ens may apply one or
t wo adtoap}%mf)ﬁur@ﬁ@m igpn pReuny sHGive §1 eeanings qontagtensepatacted with
weari ng the lens. This effects a re-wetting of the
| engaigds S“UBEOV|des for confortable and safe |ens wear.
While this invention has been described with respect

2.t o ViAeisolydonsgsdn Flping 1eythergin the ablyythmiesnis sedléateshiram thetgroup
to be understood that the invention is not limted
t hecensstiag of mpidstylamingand patylaminei ously practiced within
the scope of the following clainms. 33 WO 2005/ 099779

3. PCT/’[H@%QQ@AIPJSQ@ 9l§1m Y\%-Erénﬁhgnplll Mil% Juﬁact&nt iéh polyoxypropylene-

mul ti - pur pose sol ut1on conpris
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 at least 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.

34



an aqueous |iquid nedium an al kyl am ne having the
followng formula, RLR2N | R3 where RLis a
wWE&1B50%729 kyl am ne, and R2 and R3 are each PCT/US2005/010698
i ndependently H or -CH3; and a non-ionic surfactant
in an anount effective in cleaning a contact |ens
contacted with said solution.” 2. The solution as in
8. cl armie dolutidhesk & dlaite fethsy datiprdMglausfed @Bipddert iP4R dntRint
group consisting of nyristylamne and cetyl am ne. 3.
The efredtivt iPRaidQining the P¥ BF shid MRIR WithiEpHeididgRAilf acceptable
surfactant is a pol yoxypropyl ene- pol yoxyet hyl ene
co- bigek polymer. 4. The solution as in claim1,
further conprising a second anti m crobial conponent.
5. The solution _as in claim1l, further conprising a
9-vi s ABPEPURSRIRALHIPN Ao RoBiaeiens caws|cOBIPE#NE:r om t he group
consi sting of cellulosic derivatives and m xtures
t hehgQfueblk Iaf méampe of at | east about 0.05%to about
5.0% (W v) of the total solution. 6. The solution as
in glegde %t%nicfo%¥a‘i BhponOTRE érﬁérﬂ&n@efﬁé\lﬁt?{o'o 1G9 lﬂ&m%fltlens

in an anount o | ess than 0. 05% the tota

sol ut ' Oncon?acte-dr%thssgildl&)liuﬂ&, AR ajnanﬁérailgpcg)%é%é{h{ éb%prising an

conprising a tonicity conponent in an a

ef fectivg,i Mol . ' . tonicity to the

sol uuoniﬁk%ﬂm%“%ﬁé%%9%‘@?#‘?‘3%2005/ 010698 8. The
solution as igqclaim1, further conprising a buffer
conponent in an_anount B2fective in maintaining the pH

of said sol uti on Wi n a physiologically acceptable
range. ' ‘

T

R3

where R1 is a C;3.17 alkylamine, and R2 and R3 are each independently H or —-CH;

a non-ionic surfactant in an amount effective in cleaning a 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 at least 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.
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9. A nulti-purpose solution for contact |ens care

conprising: an aqueous liquid nmedium a first
wWa@eioseyorobi al conmponent in an anount effecti VRCT/US2005/010698

di sinfect a contact |lens contacted with said

solution, the antim crobial conmponent conprising an

al kyl am ne having the followng formula; RL R2 R3

whe i . 7 |.am

10 a1 RaulE iy B bR Rang 0% BB oy
in an amount effect.ive in ¢leaning a contact |ens
conf‘%‘?f{sé‘agwf%“styi%“f“ae g8 Cuefyﬁ%r?f;ne'a buf fer conponent in
an amount effective in maintaining the pH of said

11sol Thé eslutioniab i claim Jy wheienl thg hariohic sadfactgt &bl @lyoapgepylenc-
vi scosity induci ng conponent selected fromthe group
Ccongbybkyethylzhe cebloch pdymaer. deri vatives and m xtures
thereof in the range of at |east about 0.05%to about
5.0%.(w of the total solution; a chelatin o

122 ol h B -p ootk “nlited larmiobbisieofof Rgs S grigperphia
total solution; and a tonicity conmponent in an anount
ef f EEPPIEY n providing the desired tonicity to said
solution. 35 WD 2005/ 099779 PCT/ US2005/ 010698 10. The

1350| thé gultRpurpdse Gblatich & cladbapekieréih ehealkimicastial @oinponent is
sel ected fromthe group consisting of nyristylam ne

and sg1gdwyd @éth iR grokib-cordisting f bighAiides Sbiguanizde pblyrs, monomeric
wherein the non-ionic surfactant is a

pol Y]%i_ﬁ%&rﬁﬁ@@ﬁﬁrﬁﬁﬁrm RRApOANY, SA1Mh S BSF 260 ndk 0K theglo Mer .
12. 'The multi-purpose solution of claim9, further

conprising a second antimcrobjal, conponent.. .
14. rrp%l“he multgpurpose solution ol} claim 12, wf'lerem the sgpong antimicrobial component

is present in an amount ranging from about 0.1 ppm to about 3 ppm.

15.  The multi-purpose solution of claim 9, wherein the non-ionic surfactant is selected
from the group consisting of poly (oxyethylene) -poly(oxypropylene) block
copolymers and mixtures thereof, énd is present in an amount in a range of at least

about 0.01% to about 1.0% (w/v)..

16. The multi-purpose solution of claim 9, wherein the non-ionic surfactant is present in

an amount in the range of at least about 0.01% to about 1.0% (w/v).

17.  The multi-purpose solution of claim 9, wherein the buffer component includes boric

acid.

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

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

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

hydroxypropylmethyl cellulose.
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13. The multi-purpose solution of claim12, wherein

the antim crobial conponent is selected fromthe
w@er@apIrensi sti ng of biguani des, bi guani de pol BEEDS2005/010698

nonomeri ¢ quaternary amoni um conpound, salts thereof

and m xtures thereof. 14. The nulti-purpose sol ution

of claim 12, wherein the second antim crobia

20.C0 Wiﬁﬁlii-pui‘p%s@sfoﬁﬁr%ﬂ fof LIRinY, vAHFRN the Eohitily REmboRit mbladds a
0.1 ppmto about 3 ppm 15. The nulti - purpose sol ution

of &l 131? ot doaiufl dhidelR 2B@Poth QMinfchicHdb 36d Apteskift in a range of at
sel ecte romthe group consisting of poly

(ox - yl ene) bl ock copolyners
and%%iE%%fggkfﬁgg%%ggﬁzﬁggfs present in an anmpunt in a
range of at |east about 0.01%to about 1.0% (WvV)..
21.16. ThHwulthputiospsnligionof sleiny P, vwrerein the (chelatng coppmanear 1§ BINeA.
non-ionic surfactant is present in an anount in the
ran Y ?Hﬁ Ye(W v) . 17.
22'I'h egl?reu i‘lilﬁ% r°g%§gé“t§’g I%S i:iag% Q’(])foi{? tﬁcﬁq e‘i?’h 9, ng\]/\{ﬁlge}i{qg |( n the
buf f er conponent includes boric acid. 18. The
23.mul Aimgthndgosmainiaining esnlapfissoé eglhmembraprapepmty[dqeEng eantast lens
conmponent is present in an anobunt in a range of at
| eagtaraboptisif @heActing thbtens Withe( wiuepus sputioT gemprising from about
mul ti-purpose solution of claim9, wherein the
Vi SG.0$6 4bpui Iohpm ofpnadkyizomenhaving thh{aliowingdempyd. et hyl
cel lul ose. 36 WO 2005/ 099779 PCT/ US2005/ 010698 20.
ThnguIti-purpose solution of claim9, wherein the
tonicity conpBent includes a conbination of sodi um
chl ori d® ,a«1d pot assi um chloride and is present in a
range of jat |east about .0.4%to about 1.5% (wv). 21.
The nultﬂ-purpose solution of claim9, wherein the
chel ati ng3- conponent is EDTA. 22. The nul ti-purpose
solution of claim9, further conprising taurine. 23. A
nmet hod for maintaining ocular tissue cell nenbrane
| Nt QEEk RY i9AIC]NYalkARh RG] anldRPSand B3adie €W pidegsndently H or -CH;
contacting the lens with an aqueous sol ution

CONRKd Shdadohit MFFRRAHE an@mbuhteREDI! o IAdarne Hkyladine soluble in
al kyl am ne having the follow ng formnul a,

the aqueous solution.

24.  The method for disinfecting of claim 23, wherein the alkylamine is selected from the
group consisting of myristylaminé and cetylamine.

25. The method for disinfecting of claim 23, wherein the non-ionic surfactant is a

polyoxypropylene-polyoxyethylene co-block polymer.

20. The method for disinfecting of claim 23, wherein the aqueous solution further
comprises a component selected from the group consisting of a second antimicrobial
agent, a viscosity inducing agent, a chelating agent, a buffer, taurine and a tonicity

component.
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RL R2 R3 where RLis a Cl3_17 al kylam ne, and R2 and
R3 are each independently Hor -CH3 and a non-ionic
wakageant i n an anount effective to render tPEI/US2005/010698
al kyl am ne soluble in the aqueous solution. 24. The
met hod for disinfecting of claim 23, wherein the
al kylamne is selected fromthe group consisting of
nyri,s . - ;
27 b e R b B F oo ARG Sl contct fens
surfactant .i.s a | r oOnyl - y. By :
co. BERMar S nd IHEbARET AR R fonic aqueous
claiq123, wher.ei n the aqueous sol ution further
conP P B HPEI%onent sel ected from the group
consi sting of a second antimcrobial agent, a
vi sapsdqueyus lididhedjuragent , a chel ating agent, a buffer,
taurine and a tonicity conponent. 37 WO 2005/ 099779
PCTh {52 @@hiodBROEompdhentAn areirhanit &ffuctinmiontisnfadtagonte llans
tissue cell menbrane integrity during contact |ens
wear ConNgYnkaSicd Yvih@Rklackting tik dn@imfcrgtidicompoetlt ¢campaising an
user's eye with an isotonic aqueous solution
conpri si H@yladihe AAUROMS follcMihormalbum a first
antim crobial conponent- in an anmount effective to
di sinfect a cgftact.leng_ contacted wth said
solution, the anLLnLgpoB?al component conprising an
al kyl am ne having~Nte following formula;, RL R2 N R3
where R1 is a C13_17 al kylamne, and R2 and R3 are
each independentlylH or -CH3; taurine in an anount
effective to proteB8 ocular tissue cell nenbranes;

where R1 is a Cy3.17 alkylamine, and R2 and R3 are each independently H or -CHj;

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

a non-ionic surfactant in an amount effective in cleaning a 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 cbmponent selected from the group consisting of cellulosic
derivatives and mixtures thereof in the range of at least 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.
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a non-ionic surfactant in an anount effective in
cl eaning a contact |ens contacted with said solution;
WwW@2a09%er9 conponent in an anount effective in PCT/US2005/010698
mai ntai ning the pH of said solution wthin a
physi ol ogi cal ly acceptabl e range; a viscosity inducing
conponent selected fromthe group consisting of
cel lulosic _derivatives and m xtures thereof in the
28-angle PHcessiion BUERINZOGHET BSsEses i oqBETS 5. 0% (W v) of
the total solution; a chelating conmponent in an anount
of | fiaGnibBARE &b 2006us WakiH nldivl® a3 ey Othelhdu@Bis liARDmédium
tonicity conponent in an anount effective in providing
t he rik@gg: tonicity to said solution. 38 WO
2005/ 099779 PCT/ US2005/ 010698 28. A process for

Mt Okt DRinRGHbIRT cohlpSSehe inl A3 dunC@RPEVeSb BRinfect a contact lens
adm ni stering an aqueous liquid nediumto a user's

eye, 'the caﬂaﬁemth A4 5 uBRdind TheihRBlal SdiSbnekt cungﬁging an

antim crobial conponent 1n an anount effective t

di i nf ectygy A Afng E0RNOEARIAGHRI W h said

sol uti on, e antimcro onponént conprising an
al kyl am ne ha¥%Pg the following fornula; RL R2 N R3
where Rl is a C13 17 al38 anine, and R2 and R3 are
each i ndependent | ﬁkﬁ? -CH3; taurine in an anpunt
effective to protectf ocular tissue cell nenbranes; and
a non-ionic surfactpnt in an anount effective in
cl eaning a contact R®&ns contacted with said solution.
29. The process of claim 28, wherein the alkylamne is
selected fromthe group consisting
where R1 is a Cy3.17 alkylamine, and R2 and R3 are each independently H or -CHs;
taurine in an amount effective to protect ocular tissue cell membranes; and
a non-ionic surfactant in an amount effective in cleaning a contact lens contacted with
said solution.
29.  The process of claim 28, wherein the alkylamine is selected from the group consisting

of myristylamine and cetylamine.

30.  The process of claim 28, wherein administering step is conducted so that the aqueous

liquid medium is temporarily emplaced in the user’s eye.

31.  The process of claim 28, wherein administering step is conducted so that uptake of the
aqueous liquid medium into at least one of a soft-contact lens and a rigid gas

permeable lens is achieved.

32.  The process of claim 28, wherein the aqueous liquid medium further comprises a

second antimicrobial component.
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of nyristylam ne and cetyl am ne. 30. The process of
claim 28, wherein admnistering step is conducted so
W@ bab/0941® aqueous |iquid nediumis tenporari | BCT/US2005/010698
enpl aced in the user's eye. 31. The process of claim
28, wherein adm nistering step is conducted so that
upt ake of the aqueous liquid nediuminto at |east one
of a soft-contact lens and a rigid gas perneable |ens
33.i s AsnmliEpugoseSlutipheompprisingss of claim 28, wherein the
aqueous |iquid mediumfurther conprises a second

ant iy E&Q?ghd%%ﬁﬂﬁ?ent 39 WD 2005/ 099779
PCT/ 005 10698 33. A nulti-purpose sol ution

co nPflfstSAﬂ?l%ucr@ﬁaﬁ%ﬁlst%go R%élﬂyérpalﬁﬁﬂhlﬂgha@ng thE %llowmg formula,

antimcrobral a 31 ng an al kyl am ne having
the §O||OMAng fornula RLRR N R3 -where RL is a
C13 17 aIkyIaﬁQne and R2 and R3 are each

i ndepen gprry H or -CH3; a second antim crobial agent;
a non-ionic surfactant in an anount effective in
cleaningqa contact lens contacted with said solution;
and taurRge in an amount effective to protect ocul ar
tissue cell nenbranes. . 40

where R1 is a Ci3.17 alkylamine, and R2 and R3 are each independently H or -CHs;

a second antimicrobial agent;

a non-ionic surfactant in an amount effective in cleaning a contact lens contacted with
said solution; and

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