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For this reason, ophthalmic compositions, such as eye drop and contact lens

treating solutions, conventionally include an antimicrobial agent which acts as a
preservative, i.e., the preservative inhibits growth of bacteria, as well as other infectious
organisms, in case the solution becomes contaminated with such organisms. For contact
lens treating solutions, the antimicrobial agents used to preserve the solution may also
serve to disinfect contact lenses when rinsed or soaked with the solution. Alternately,

ophthalmic compositions may include no preservative, but in such cases, the
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Keratitis, caused by free-living amoeba Acanthamoeba, may lead to severe ocular
infection, characterized by a painful protracted clinical course marked by frequent
treatment failures. Symptoms of the infection, include marked pain and photophobia
with paracentral ring-shaped stromal infiltration occurring in advanced stages of the

disease.
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clotrimazole, ketoconazole, and itraconazole. It has also been reported that
polyhexamethylene biguanide is effective against Acanthamoeba. Larkin, et al.,
Ophthalmology 1992; 99:185-191.

Thus, development of a contact lens solution efficacious against

Acanthamoeba is of critical importance.
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U.S. Patent No. 4,443,429 to Smith et al. discloses the use in a contact lens
disinfecting solution of a dimethyldiallylammonium chloride homopolymer

commercially known as Merquat™ 100 (i.e., which has a molecular weight of about
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The present invention relates to methods and/or compositions that contain a
polycation material to enhance antimicrobial efficacy against protozoans such as
Acanthamoebae. The present invention further relates to novel formulations with lower
concentrations of antimicrobial agents within a wider pH range (up to 7.0), which may
reduce irritation levels observed from higher concentrations of antimicrobial agents in

compositions, such as eye drops or other solutions distilled into the eye.
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In the case of contact lens treating solutions, the methods and/or compositions

of the present invention may be applicable to the conventional contact lens categories:
(1) hard lenses formed from materials prepared by polymerization of acrylic esters, such

as polymethyl methacrylate (PMMA), (2) rigid gas permeable (RGP) lenses formed from
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In protozoan cells, particularly Acanthamoeba cells, polyvalent cations such
as calcium, magnesium, iron, manganese, and zinc serve as cofactors of enzymes
required for metabolism. These polyvalent cations also affect the function and structure
of the trophozoite by influencing the tonicity of the environment. Calcium and

magnesium have been shown in the literature to be essential for Acanthamoeba



encystnent. See Neff et al., "Induction of Synchronous
Encystnent (Differentiation) in Acanthanoeba,”
wokwhosis10 n Cel | Physiol ogy, vol. 1, ch. 4, ppPCBBESRBB3/030119
(D. M Prescott, ed., Academ c Press, New York 1977).
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particul ar prevention of excystnent of the protozoa.
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iINnegligve conpositions of matter can inhibit the
grow h of harnful bacteria and fungi as vveII as

protozo aNﬁln% BURIBEAANpaffodbA besRIRS 8 réRs Snd bPWO of the
can be inhibited by recourse to t present invention

ifpreEeitie pPlyvalget eafonoon grawrtha$dsi ean Srﬁﬁnt I3, Fumegat Bbysiolegy (John
'V%ley & Sons, Inc. 1981), p. 138 (essential mineral nutrients of fungi); Gottschalk, G.,
Bacterial Metabolism (Springer-Verlag New York, Inc. 1979, 1986) pp. 1-3 (minerals
essential for bacterial nutrition). Thus, the inventive compositions of matter can inhibit
the growth of harmful bacteria and fungi as well as protozoans. Exemplary ocular
pathogens whose growth can be inhibited by recourse to the present invention include P.

aeruginosa, C. albicans and S. marcescens.
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i nclude a polycation material. The term "pol ycation"
wOoraioe03eEho denotes a material having multipl e ceCT/081003/030119
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pol ysacchari des, and especially,

In general, the polyquaternium polymers suitable for use in the present

-

invention have a weight average molecular weight of about 5,000 to 5,000,000,
preferably about 10,000 to 500,000, most preferably about 20,000 to 200,000. One
preferred class of polycation materials is cationic polysaccharides, and especially,

cationic cellulose derivatives. Specific examples include cellulosic polymers containing



cationic cellul ose derivatives. Specific exanples

i ncl ude cellulosic polynmers containing -9 WO
wWQeo8B0w 10 PCT/ US2003/ 030119 N, N-di met hyl anP@DE81993$/030119

groups (either protonated or quaternized) and
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"Z" groups and conbi nations ther RiAt | east one of

Rl R2 and R3 is a Z group. The pature of the "Z"

groups is: R OH Z= X- "R N+ ( (CH2)y (CH2)z

-10 WD 2004/ 030710 PCT/ US2003/ 080119 \wherein: R, R

and R'' can be H CH3—TC2

Wherein R; R, and R; are selected from H, derivatives of C;-Cyg carboxylic
acid, C;-Cy alkyl groups, C; to C3 monohydric and dihydric alkanols, hydroxyethyl
groups, hydroxypropyl groups, ethylene oxide groups, propylene oxide groups, phenyl

groups, “Z” groups and combinations thereof. At least one of R; R; and R; is a Z group.

The nature of the “Z” groups is:

\, 7

=X "R——N* (CHa)y (CHa)y (CHg),

-10 -



CH2CH( OH) CH20H x=0-5, y=0-4, and z=0-5 X = d -, Bf
|-, HSO4-, CHSO4 , H2P04 NO3 Various commercially

w@r@ithabohe grades of the UCARE(r) pol yquat er ni RaF/182003/030119

are summari zed bel ow JR- 125 JR—4OO JR-30 M
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Fre BB ATLFRd- d noi eties. Micins have been shown to
be secreted by vesicles and di scharged on the surface
of the conjunctival epitheliumof the eye. See for
exanple, Geiner, et al., "Micus Secretory Vesicles
in Conjunctival Epithelial Cells of Warers of Contact
Lenses, " Archives of Ophthal nol ogy, Vol. 98, pages

1843-1846 (1980). Mucins provide lubrication and
erial for Iubrlcatlon

ad ous
PR30 M
pollycation materials besides the catl nnl C

maf

pol Pseidielt ViseasitymhgShe usdd0130 £ps s| 40446 gsn| 12,000-13,000 cps
Exanpitweises 2 Wdél- 7@etyyuat er ni um 28, | a pol yquat ernary
amywreightragedons sedsteeh panceni nyl pyrrol i done and

dei mitgtdggh am nopropyl met hacrylamde | -11 WO
2004/ 030710 RPCT/1JS2003/ 030119 nmno. LS (aua||ah!e

oo YvouUTT=xY oo et

under the tradenanme Gaf quat HS- 100, GAF Chemi cal s,

Wayne, New Jerse USA) ; hexadi net hrine brom de, a
pol ymer Brthgicaseet exe dtO@tSPhﬁ@ﬂhth@%amtpﬁwsmameérﬁfﬁéthe
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rianmoni um c uat ernary nrum erlva rv

CW ithow iwighing (cﬁhﬁabdtmblbg tﬁd‘o@}m it ﬁay bethat thelpotymers, after binding to the
Vst bar ough, ssachusetts, , opoLé/msrs of _vi nyl )
mucosal tissue of the eye, n turn promote t e mucm in the eye, either by sugplementmg
the mucin and/or by helping to bind and maintain mucin on the surface of the eye.
Mucins are proteins, which are heavily glycosylated with glucosamine-based moieties.
Mucins have been shown to be secreted by vesicles and discharged on the surface of the
conjunctival epithelium of the eye. See for example, Greiner, et al., "Mucus Secretory
Vesicles in Conjunctival Epithelial Cells of Wearers of Contact Lenses," Archives of
Ophthalmology, Vol. 98, pages 1843-1846 (1980). Mucins provide lubrication and

additionally attract and hold moisture and sebaceous material for lubrication.

As mentioned, other polycation materials besides the cationic polysaccharides
may be used in this invention. Examples include: polyquaternium-28, a polyquaternary

ammonium salt based on vinylpyrrolidone and deimethylaminopropyl methacrylamide
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are pol ynmers contai ni ng quat ernary-am ne-functi onal

r j def i [ ' r.isi
5 U R e P SRl S SRS AES B Worne,
cNew gaseyn USAgRex adimethiite romides B bblyntes DEBIIN ND N>our

radi cal s_(no hydrogen . atons) and ionically bonded to
éeﬁx@aﬁhywa;}nﬁﬁﬂp%@a@wéﬁn@ﬁ%@ﬁ braamidpj hyidrexyproprybguar

ttﬁaﬁoﬁﬂgﬁ gﬁ%ﬁhy LQBIHRAY BAAAHAL BErRaHT gg%ﬂgﬁig @Jailable from

use pré&sent 1 nvention, may i ndi
pGarpomaer, GonpWestboroogh, assadhhsatts AGBAY; cdpolymiees ofpmydent

net quate ry-amne-functional repeat units, wherein
tgerales e s edmetydaminge R lopelscyy 30 Rishra foase aRaffable under the
reRRAIm Ghatix 87 IBNEATOERnRE41S 8 hyiRf NeWIeREPATYARM NE-
functional (positively charged) repeat units mnus the

mol e per @:ﬁ%}r R mbe rglf%i péllﬁrééa}g P@'ﬁﬁiﬁﬁﬂgﬁuﬁ{%ﬁ{agﬁ%it{egﬁﬁ@ﬁonal repeat

units in e po
quidts sdefiaey asrepoe-uiits eddhaoalprising eapatemarg-amiseogrong indaich a

PSSl Pt Bisudien S0 s R Pasded iR diels (3 Pyosen
t A6 &) dntl QEREA1yHont B ol NAY ¥nABEI\ &tk iBn ISIES Rloride.

t he pol yneric "backbone and are situated between

al kyl eneqrp, 0xya| "ﬂ’dd‘éfh?el}r Qﬁargédﬁ?d'lycg,i%%ﬁt@poéymer" ag used in the
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%%gea 1};1?1 r%ﬁ%ﬁgﬁ reB%#?‘Hésr@,qﬁ%ﬂ%lﬂﬁgg by the reaction of a
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haiiterthe pidlogens afithe quedernanyrapfinessyé yntegréli to ghe pnlymeric backbone and
Si X-'{{F%@ red -12. VWO 2003%930710 ECT/ US2003/ 030119

AR ANs e?"iﬁeregfa B XA At RSP pol yrrer is a
copolynmer,. of a vinylimdazpliumsalt or . )
di et hy! QUAPTRFY-SRHSHPBFHOGA] Tepealyiiitoapgiao i obiainagbsys reaction

4#8@uct 6r HR%6rior@RbRpoRidsCaABE WRIHIZ Bl ItROn&UMAbRE &lkylating
cononomers not having a quaternary-

agenieutluact.folichiloroy-rtgneehiclfor graemle edn b rdactefiavith 1,4-
14 (tﬁemret ayrIXtiu%gi] [fl_)lfltlérrl]é: ztlﬂdo tlr}lgéhanolamine to produce a polymeric

polyquartenary ammonium compound. Quaternary-amine-functional repeat units can
also be made from other polymers, such as by the reaction of a trimethyl ammonium

substituted epoxide with the hydroxy group of a hydroxyethylcellulose.

The nitrogens in the quaternary-amine-functional repeat units may be part of

a saturated or unsaturated heterocyclic ring, most preferably a five- or six-membered
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at about 0.005 to about 5 weight percent, wth about
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ferred. -13 WO 2004/ 030710 PCT/ US2003/ 030119 . As
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i
o R 18 Bl P bl Ao BT P SEh Germany) which
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L MO T ST L
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The polycation component may be employed in the compositions at about
0.001 to about 10 weight percent of the composition, preferably at about 0.005 to about 5
weight percent, with about 0.01 to about 1weight percent being especially preferred.
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in a di sThé embumtg)f dreprivhary whiimicrobibl agestdtigyevdrp depending on the

b I bur d I t I der n
PheiEn B¢ Pty EoT L R BrHoBgA Sisamie Qi aseepntaping agent,
Qﬁﬁcaﬂﬂ“ Euch'\@%hts Bféeﬁr@ieﬁp NYoonBerftaBbiy Iﬁﬁélg?gﬁ ﬁgﬂ#)&f 0. béO(ﬁnto about

whi ch elimnate the mcro en on
(9&% amght @nmemm elltd mgmpreﬁﬁrabbg ifrpematfomt 00A@0Y %ctnmhenﬂ@:ds%

ain ti DA. Che Di sinfection Effi

SR B s ORI e Sty B 5F Pegigpit Wbty 0.01 to 1
@ulglﬁ IpefiRsi, moféprefastip 0 16 0L 3KybightpRomk Ol @preferiel $hat the
present_.inventjion may contain, in addition to the

gutimycrobighgesnt s pweed @@gémoaeathavoweat legsicpagtiallygeducstthe r

SOBPRRS Al AT g, s

sigbnitonayriss erﬁldby@}boamﬂmnfet:mng amdnmt avII;uuls wilbgedagetht $mcrob1a1
uf.fe ents; chelatin H adj ustin
2 éﬁ ']8, agg t W 1pg grdets in mg f%an gp,qfe ereferablygny one log order

in one hour. Most preferably, a disinfecting amount is an amount which will eliminate

the microbial burden on a contact lens when used in regimen for the recommended
soaking time (FDA Chemical Disinfection Efficacy Test-July, 1985 Contact Lens
Solution Draft Guidelines).

The aqueous solutions employed in the present invention may contain, in

addition to the active ingredients described above, one or more other components that are
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denmul cents and the |ike, which aid in making

opht hal m ¢ conpositions nore confortable to the user
w@naioso7nor e ef fective for their intended use.Pdnes2003/030119

aqueous solutions of the present invention are

IR RTINS LT —
g%gf{%ﬁﬁ%é g%@%f !cMelaﬁ%f‘éﬁise aﬁfﬁst%é)ag%rfﬁssﬁkéﬂsit?ﬁm@ffymg agents, and

de or Z.8%glycerol sol ution).

sigmulqentseangd tlee Jileed whiohisad tmnalahg yphtbdeQmMSttwns more
%%i{h 1%?%51{0 tﬁg JuS alah@/gr Hl%?e ?tgecgﬁ gor 6%%’% gﬁnﬁ?@ﬁs@at on

er’ ad] usting agen

595" nosiRbBoRo BT R R Rt Brarenan Ypsal abtsted with
"t@ﬁﬂifdﬂ Szdns to3RProfiaEE K@ tordiBRy 6PHRARI Iabﬁ’ﬁlﬁl ﬂ‘[ﬁ&s {a Eﬁﬂos&ﬁﬁately

chel ating or sequestering agents in order to el at e
@qubfalmt ioett &P %l sohwion Wi p ulmcglcmdgph 2:8% glercfrrelaaoﬂutm hThe

£51,. 9 he .
e fob e A Blo At Ror e R ayaiae Fa safif g s or in
icomibith€ion Mith otBérdjieting ag¥ntse dTHedophthalmic compositions preferably have
et hyl ene-di am netetraacetic acid (EDTA) and its sa

eaioswalality of abprt &3 mPem{keart0 mirresi mommbfarably 750 mOsm/kg to
133p @gn/fk%om about 0.01 wei ght percent to about 0.2
weil ght pefcent. Conpositions, such as aqueous

sol ution for use in the ese |nvent|

£ or ml ot She bhpdthfons Rt e ink B Pkt ine fFRts M guder to
@ﬁdlaﬁfe(ﬂr(ﬂ)mdknatall\loﬁg widslg@igh f)th‘éfmﬂsé ré4o While the Qetisain @k Protein
from1l m to 30 in S|ze Such contai ners can

be

dgpesits ppd rollqoben (hm daiplsy of stchaeipireh apteriplspmay inplpde, but
[ .

S LB B 00 T LY o,

lydtith e ustalyi added manenisanaging lﬁspﬂﬂﬁ)iuh@m opighaipercent to about 0.2
%ﬁgéﬁlall suitable for use with the present

L The eye-drop fornul ation of the invention
is used by instillin for exanple, _about one (1) or
three (3$ompegtonsy Sttcg@s agisess selutionsefos gse mihe praset inviation,

/ t

00 AR o0 r O o e B Sy PURRE B LA b e
df @man-rvefwmatlinyamdmﬂbmpll-hlttc&@ml m $ize), Sush kentainers can be made

i BT hifites bt binecl P Elsmrdenst ispatetiol

% fYpespy1eRYpdI§ eﬁﬂf@éﬁg ’teréﬁ’tﬁﬁlat%? aﬂPﬂh@thﬁe £t e%@td?ops, flexible bottles

i ¢ar bonat €, ri's(hydroxymnet hyl ) am nonet
@Iﬂnscaaw}mmi dlspammmgjwpmm@dpqwtaﬂwhm‘tde furfuewith tHeSpred@ent

SO0 OR0RIO O L RE00RL DI OHES. suf oS MY LBl o cxample

Ab&iitwhe$1) or three (3) drops in the eye(s) as needed.

The pH of the solutions and/or compositions of the present invention may be
maintained within the range of pH = 5.0 to 8.0, preferably about pH = 6.0 to 8.0, more
preferably about pH = 6.5 to 7.8, most preferably pH values of greater than or equal to 7;
suitable buffers may be added, such as borate, citrate, bicarbonate,

tris(hydroxymethyl)aminomethane (TRIS-Base) and various mixed phosphate buffers
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thereof. Borate buffers are preferred when the primary

antim crobial agent is PAPB. Cenerally, buffers wll
wheooyssd1o n anmounts rangi ng from about 0.05 pePCENS2003/030119

weight to 2.5 percent by weight, and preferably, from

CPBES it 5l s R ERL RS AL ) o

viheieef. yBoratel ER atel @feferbdnVRH the Paiayy mﬁdcﬂomat Aenf{s!PAPB.
% [}di I nval ves a two-phase congoun i ng

eReselln Butfers will g usgd i @@Wﬁém&% pm:aéoowé} @epercatt by weight to
tj@ oS HQJ \?Qgﬁ‘ﬁﬁﬁf lee AT Oql ‘i%:ny 1?}6 %ﬁt R é’ ?rferﬁ weight.

onent as t caitl onic

W|th m X mnutes t ar

1 rot - pnddgebipg T g@é%?%%%gbaomnemﬁtecmques
CohoentRMally nsddds the 4it. aOlsdememldd m’mms a@&zb@;haé’e%ﬁﬁﬂﬁﬂ&ﬁg

such as allgagel netal chlari sequestering agents

preCRIRs o B fHRphase pReutAg pﬁg?@ﬂ& of theydlitifadewater 18 geadiedlissolve
| he Fg?%é:r]lc Q?l&fﬁ %(éil\e%&(%%&{ as JE@ cegio‘ﬁLé cleglﬁ %‘gﬁé?e% Shn mixing for

ag|
ohbsmt 30 mahutest o aroudith 60 §@c @hel ﬁpdﬁ@hesessolumbn antherputbeiavedog about
first-phase solution b

dded into th
r c nﬁ %‘8 %?wft%' a%ﬁc%‘%ﬁ‘a%ﬁa e%ﬁcqmmn@mw%% alpmetal
ROhRSH Rk %eqﬁégtérﬂgﬁgerﬁy pré&@{«‘viéﬁ%s%d 'bﬂféﬁﬁ%égénﬁg&te Eﬂé&?&lés%lved in

cont ai ners. TermterlaSSUItabe
pbevetf) paresns f theistitlpd alaten whth agitetien, fallovaed bnycadﬂmgethlds balance of

O({is&ﬁlée? vg g?ﬁ) glgﬁbtsgéoﬁd-p g%hslo 1(9?13:?{1: nd Ibtg h%;@q?? agcﬁed mto tﬂe first-phase

Goltioa iblyi fortngail SRowEAYanl 0121 mitBon AREH B BERRLRpreaHRE tfﬁﬂowed by
surfactants, toxicity adjusting agents, buffers and

maekagingpinsteilized plagifowentaieerpe used conponents of
condi tioni ng and/or cleaning solutions for contact
| enses. Ehamte@@lwmtdﬂc farhisein tho praséritihentiod omy also be useful as a

or d e Iutlons re t
o3 o F Y1 hipk il he PP et o R rapotiion. Such
|sanmbﬁ@m1/@obompoﬁm‘5ﬁ§ ﬁﬁwﬁla?%qdlﬁdes Atinhiefobihl afert€ eﬁtfatbtants
herei n. Preferably, conpositions and/or sol utions of

{ioRicity adjusting %wﬁpth%f@rﬁﬁélﬂ thelikg Berare knewn tesbegused components of
r
00 P L0y DR, Ok, iy o
dbmarlamga,s fohdednired andh’cmdmilefettmgrsohﬁioﬁﬁ bRgaughtth Uisn Sl?at&lt
se sol ution preferabl

|
%a@%;& i &%1}%? ety Wé@ is Ragpomt teddy refirerce ag Hi sgt fopthiap length
%@reﬁ?ﬂ) SPrefdtsh1PRDnpBEEbES A sdikiBnLor tﬁP Blhe?él‘g )1/111\/\%8 fion may be

preferably is at | east 95 percent
veratatied asc hémulstpirpesorsphision mmanﬁlgrthai suczmtosnposhionh ad/er

.able f t he presen tion,. are
3P1ebiB e8¢ pikRor et BhERERLp RiEeRon Sfbiigi et rinsing o contac
$etisf ACIAR-purpbHoRtion ﬁ%ﬁaﬁﬁ@@b&l@ﬁﬂtﬁm% ki B cps, preferably
surfact ants dependi ng upon their dissociation sta 113

tlHa PP cagad grostprefrraind to Aprepgpndiigpreferably is at least 95 percent
weight by volume water in the total composition.

Surfactants, which are suitable for use in the present invention, are classified
into cationic surfactants, anionic surfactants, nonionic surfactants and ampholytic

surfactants depending upon their dissociation state in their aqueous solutions. Among
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WO 2004/ 030710 PCT/ US2003/030119 them various

surfactants which are classified into cationic
waohastrant s, particularly surfactants whi ch PONERED3/030119

of an am no acid derivative, i.e. am no acid type

CatbhO Pk been :

pr op bsed uS%wJ%@%ﬁh%h P 9&'1?ss§ﬂ r&ﬁﬁ 0s l? %rfac?ants particularly

cmmﬁaomntsminsh 6M1sdoﬁatrﬁrﬁmb ia6id. deﬁva/tﬁ)%[ 1.6) affitiyo &i® §/pRQationic
i ncl.uded s oneg,t of the resent invention.

@Bﬁst Vg&pp 1gplly begn praposed asrdisiafectppt cdeaning agents or

RS ono for EALENR0 (ot RaPhES B Incl BKFRE L Blpponct of the
uprdsent inventian: adstepinsenic S‘meab‘antslsm’tab‘}mWIueaf lnLES(&fnh{iosﬁioﬁsa‘écordmg to

teri sur ctants is_exenplifi

be BT Iieufigh MLk e ot s DIPRI o e fermercialsrnder the
VigddeQidfneS'MFMBE" AXBIhePuRAACRRS oﬁé&ﬁﬁlﬁﬁérﬁ%hﬁfa@t%tg ?sbéx%mphﬁed by
for use in the conposition can be readily
Focemidopeny! haipine, samatereinlly fmilebjoifiom vhemus spircen,
from McCutcheon's Detergents and Enulsifiers, North
Aner i can VEuipus Qiht?r svrf@ctants smltab[m folr sein, thevionihoaitichiian e readily

t er nati onal

0
st i I E 4T iR R SR BBt e ME Ut ioon Detergents and

Qnaiikifiets, Nboth! hérioan HaskidH, W@?&ﬁotﬁ@?ﬁﬁbﬁ‘tM@rPubhshm Co., Glen
V\ashln ton, D.C. One specific class of surfactants %

He 97%nﬂéh@€§EAﬁn@mﬁpn&i Guisinetic Ingredient §hmdbmokoi’ubhshed
t C rs, The
ﬁ@f*}gﬁr@ﬁé o Kaferl PR T AR ARt %ﬁaﬁ%w% 1.51.6ne
oxi de I ropyl.ene OXId ol y(et hyl ene oxide
noi et |) eg On é%ﬁéc{fﬁ% clegr ot sy ‘t‘lﬁ‘znégﬁgﬂé és e%%?ﬁ)@iél)éq}lﬂ%f“’hlch are
Re}iB OPABANSABAR & HIEKLBORH RN ?especﬁlgelgo ITh(e éM?]A block

oxi de) - pol y( propyl ene oxi de) bl ocks yl ene
@Qp@ilé!merwecomm sed kf pely esthylehreayxidd)ipoly(mhpylemsoxide)-poly(ethylene

t SH{O?%Q en(at Xf?»g%?bgocg(rpc%pe | OC%( %Fgﬁﬁpo%gggﬁgﬁkgopylgne oxide)-
éthylas bxa sopyldne oRfe¥ blod
g%zi eg f?or; i ff g‘(?er?ts}n ratol oseyof0 Kéglﬁ%ﬁ%&?&%g{uﬁg}r PEO,

ﬁﬁ#ed%ir%wo whereay pelytpaonydeniexided RPS), blaels areshydrophobic in
%I\Ag%‘lt( 4ls %1]%%81%51?% egﬁ% )?ngﬁgr et{l?\qg?&englaﬁe%ﬁfui%omc The

lpoloecamerscaw dmﬂlﬁﬁ)m dllﬁﬁ:rcmt rmms of a&D ﬁmﬁ%ﬂb %@b&ﬁﬁﬁpeﬁlﬁc class of
n ner.ic demnul ce onbi ned with _the
S Rl Tt S b e SodemmienGaico Which cortain

Ibl&kb 6EPED&KE PPO coXBbctEd by i aﬁyleﬂéiﬁﬁﬁmk Whfid lggat I ng

ef fects, resultlng in increased cont 1yner|c

demul ce I
bui | der nb?tnﬁfmﬁ d‘l%%rl;o iﬁ&gre 4 13015(@%)81;}@%8 ldg*mgn éblﬁ'&o glc tdémulcen’cs
syl tgemombanmed wiktethe (aheveemumedlﬂgﬂedieﬁ’sl Depolcyie bfe lrioka to provide

I iy on heiss i ot el poreseed carmt

PelyridNc\denldeMtscah bide @@9 as a%téﬁ(éﬂhﬂﬂé é‘ﬂs@d%ﬂ? bl 9t Red among

| i ke. Such viscosity b ders or
the water-soluble viscosity bullders are the non-ionic cellulosic polymers like methyl

cellulose, hydroxyethyl cellulose, hydroxypropy! cellulose, and carboxymethyl cellulose,
poly(N-vinylpyrrolidone), poly(vinylalcohol) and the like. Such viscosity builders or

demulcents may be employed in a total amount ranging from about 0.01 to about 5.0
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demul cents may be enployed in a total anmount ranging

fromabout 0.01 to about 5.0 -17 WD 2004/030710
w803/ 030119 wei ght percent or | ess. SuPCHDE2003/030119

the viscosity of the final formulation is 10 cps to 50

RS LR PSR Bt B B 7o 50

V@bindiors agantst Subhl ﬁ@@l?@erﬁ%ltﬁgﬁyléﬁg‘ly&@ batt 416616e 4ddRb.
cleaning, rinsing, storing and disinfecting a contact

lens while the lens is not pwo(Wpprgnrd contact |ens
wetting drop solutions (forrTewetting a contact |ens

whi | e worfhelaBtitifEoBMEbudel t
trophozmtg;l énlgﬁoyst suof ru%l th é%le%gﬁgg%lgﬁg%afr ing,

| Hoding, stbring raudrdwm”e@mg@f coAtaahlehsawhé@&e Rersas notiveorn) and contact

ISR E HPE i AT or oo i B hest S e Fogn B e sve) were
CleStES afindt E@N}ﬁi&élf& ahdl @%sti 6&@3&9%%@5 d})&’ bR aRREE) 1§olated

medi um suppl emented with Cl2 and incubati ng
3@@1\@ qape ithgntosba Retrghtjs . TrApquaﬁ@pawerem eml;mamned in an

|
D s B oy 20 Nl PTRGY VR el B Beeb i il Fofgine the
dﬂrqﬂﬁylzci&ﬂ tatie akenioimadiurh s@lerbaited with SadddMgORlandlin®ibating at

106 /% trophozoites or cysts as added to the
WP Govignhakivg fot 7 oavve A pertapdPhpllgngegest sy veasiiset-&

aﬂ’dlﬁ#‘ébf eﬁ@ﬁlﬁﬁ%@ ?qﬂere %%H%R’@llni ?%tﬂ"t%@ttegr s%lu{i’ogm% was then

e nu vi abil e or | sns
Gihmarddd apd JOmilnfiftesh ssletiorilitdﬂedl Oﬂngldf 1Rk h(g%/fmIStrophozmtes or cysts

ﬁ’é c? Q) tbg F(ﬁ}lﬁ?@% a%alg es%élgle%;a S.0 ?&C‘il qgg @’/ arh?ﬁur)t% réxgetrg removed,
%&3}1&6&%}9@ 1% Pbén mﬁé numﬁﬁf& R/%fee& ﬂﬁggﬂgﬁ'mned

R and Kilvington, S (2001). A conp arlso rogen
eomssal qepesiornsscused é/ngremgélu Rihgerts s@nhltwsn plase aﬁt¢st dlsmfectant ¢

SRS R o L 25088 R DA, . o

KRefokenictd: 1. Mghes,[R.aMd KilRingtb) ISt (20012 A c@ﬁgaﬂbﬁsﬁ thidrogen
A. D. (1998) Acanthanoeba castellanii: growt

FEGEdrantact lope disinferiion igens sed sdutinns @ggmtbdqanﬂtymoeba
UHRka AndlliB6kd B und EndflomdiBy 4B BRI D! knit, w,

ae a ter ours 1s rep

fIdbydyid. n@urt dR eand Rinszelt,ohDo 61 098Y D ahMarhabdoLsustellumii 4growth
repr esent mul ti- E)_%Moose contact .l ens solutions.

16 gFrystmen Rogid ?élﬁcggmtynﬁwrﬂaw Iﬁfgg@on 36 43 48. The
kdtht ﬁn%f%aﬁthgﬂoéme 2P AHbES i Greb RO A IS BB tables.

renove dGDOSItS froma contact e conpositlons

o 2o 3 P ERIFOROL LRSI A
vsohutions T]niecoel)qmsmﬁne icatiod répreseat multifalp&ss séludibfs fhat do not
s uru(reesae n%bmg s%ep tg IHOVG deposits from a contact lens. The compositions in
Tables 5 and 6 represent contact lens rewetting drop solutions for rewetting a contact
lens while worn in the eye. The compositions in Tables 7 and 8 represent multi-purpose

contact lens solutions.
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cont act

| ens sol utions.

-18 WO 2004/

030710

PCT/ US2003/ 030119 Table 1 Ingredi ents Conparative
w@0vpo31710 on 1 Conposition 2 Conposition 3 CoPgDES1008080119
%NV W 9NV W W W AV W Boric Acid 0.8500 0.8500 0.8500

0. 8500 Sodi um Phosphate O.
(nonobasi ¢) Sodi um Phosphat

el

1500 0. 1500 0. 1500
0 0.3100 0. 3100

0.3100 (Dibasic) HAP (tetrasodiumQ.1000 0. 100 _
Tngrediensoo 0. 1000ComPrHEal CBBYOISHdi kempRFgPLde| —Composition 3
0.1910 0. 1910Compositiom. 1910 Cati onijc cel | ul ose
Pol yner - (0.0200 0.2000]1.0000 (Poljyquaterni um 10
UCARE Pol yner JRW/PHMVB HC1 Pd¥&Woci || CQ AWoWopm 1. 0 %W/W
Borepwaid. O ppm 1. 008p00 @ 20%) OR¥408. 96 [6. 960.85@b 7. 02 0.8500
Som.gfﬁ%ﬁWﬁﬁdty 264 8860069 269 os0l | Acanthapmebael @4 0.1500
(mo 5§$%E22§80°8§?é§5%1 :}9 WD 2004/ 030710
UUS/USU L dUl Z 1 are FS dalrTye
Sodium LHfos :)ﬁ5| tionl 4 Cg%%%l ti jgn SOIC%ngo& t)i onjﬂégp%uonpo* itio 0'3100
(D VAL OAN A/ OAMA\A/ _Badi o 110601350031 1060606
HAP (tofrag 0.1000 70‘.‘10‘00 0 0.1000
etidronate @ 30%)
Sodium Chloride 0.1910 0.1910 0.1910 0.1910
Cationic cellulose Polymer - 0.0200 0.2000 1.0000
(Polyquaternium-10 —
UCARE Polymer JR)
PHMB HC1 (Cosmocil CQ 1.0 ppm 1.0 ppm 1.0 ppm 1.0 ppm
@ 20%)
PH 6.96 6.96 6.95 7.02
Osmolality 264 266 269 269
% Kill Acanthamoebae
@ 4 hrs 35% 88% 85% 35%
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Sodi um Borate 0.0900 0.0900 0.0900 0.0900 HAP (30%
0. 1000 0. 1000 0.1000 0.1000 Sodium Chloride 0.3500

w@:2®58080700 3500 0. 3500 Pol ynmer JR -

1. 0000 PHVB HC1(20% 1.0 ppm 1.0 ppm 1.0 ppm 1.0 ppm

PH 7.17 7.15 7.15 7.15 Gsno 287 294 300 269

Acant hambebae @4 hrs 15% 75
I ngredi ents Conparative Conp

féﬁ)'?% 32%

% Ki | |

Tabl e 3

iZon 7 Conposition 8

0. 0200 0. ZRODUS2003/030119

Copposition 9 Composition AN W 0AN W 9AN \W 9N W Sadi um
Ph 0. 09645 PmpREsiEey. h&wmpositiondrs Compediienss c) Composition 6
Sodi um Phosphat ¢ dCompesiten1 140 0. 1140 0. 1140
(Dibasic) HAP (30% 0.1000 0. 1000 0.1000/0.1000
Sodi um Chl ori de [0. 8G49%/W. 8010 0. %84V 0. 8010 %8Vyner %W/W
JRBeriQAGRID0 0. 2000 1L.0W00 PHVB HC10@®% 1.0 @prood. O 1.1000
udivin Bopgen 1. 0 [ppm0.69906. 94) 6. 98.06002 694 (&m0 285 0.0900
ZH9APYF0RY 94 WKITT, 190! har:gs'ng_;qgnm A ‘S—].'W/T POG)G”/O 20% 01000
So@mm‘@hlc‘!ﬁde‘““‘” Udt"’(}}é‘sndﬂp":ﬁbxuu 3300 1Y 1,')“?.')'“@5\)‘0 0.3500
{ DEHIGHEE E’MTVA','* ANL\AL QAL W EJ’"“QPZW oo FQ?Z@@HT 1.0000
Pgn\gg%c;)( 8%0 08508-0 ppm 0'ppm 1.0 ppm 1.0 ppm
7.17 7.15 7.15 7.15
Osmo 287 294 300 269
% Kill Acanthamoebae
@ 4 hrs 15% 75% 75% 32%
Table 3
Ingredients Comparative Composition 7 | Composition 8 | Composition 9
Composition
%W/W %W/W %W/W %W/W
Sodium Phosphate 0.09625 0.09625 0.09625 0.09625
(monobasic)
Sodium Phosphate 0.1140 0.1140 0.1140 0.1140
(Dibasic)
HAP (30%) 0.1000 0.1000 0.1000 0.1000
Sodium Chloride 0.8010 0.8010 0.8010 0.8010
Polymer JR - 0.0200 0.2000 1.0000
PHMB HCI (20%) 1.0 ppm 1.0 ppm 1.0 ppm 1.0 ppm
PH 6.94 6.93 6.92 6.94
Osmo 286 290 294 >294
% Kill Acanthamoebae
@ 4 hrs 10% 11% 20% 7%
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Sodi um Phosphat e 0.1500 0.1500 0. 1500 0. 1500 0.1500

(nonobasi ¢) Sodi um Phosphate 0.3100 0.3100 0.3100
w@281080700 3100 (D basic) HAP (30% 0.1000 0. 1PODUS2003/030119

0. 1000 0. 1000 0.1000 Sodium Chloride 0.2600 0.1917

0. 0880 0.2600 0.1917 Polymer JR 0.0200 0.0200 0.0200

0. 0200 0.0200 PHVB HC 1 (20% 1.29 ppm 1.29 ppm 1. 29

ppm 1.29 ppm 1.29 ppm Pol ox% { 127 2.0000 2.0000

2.0000 3.0000 - (Pluronic F1 nFe | oxam ne 1107 1. 0000

1.0000_1. 0000 - 1 0000 (Tetronic 1107) EDTA - - -

SodPSFRTIRRS at e |- Comp 10 | prpmp b 7. 00omp 82 6. 9Goap 85 COmp 14
Osmo_300 282 258%¥0W 294 %WOVBi gci 46W/W. 9 [3. 8&W/W 2.[4 %W/W
@ BduicAH Ki | || 6086@P%|100285000%|93%.8580ant/hamesioae @ 0.8500
8odins Phadphi® 20044680710 RABOYS2003/0030019 | Tahiseod 0.1500
| nmabagit)s conpositi on 15 Conparjati ve Conposition
SONIMh AL hatEr 1| S- Bas® U.[12B 100 1210 Soripgmm BoT §H oo 0.3100
0. 2@91835%)2198 A yceri r‘}.ﬁgoooﬂ};oooo Sodifum Chl ori de
0 2003094000 | TE6 05 C [ 1971060 0090 H17BH0 0.1000 0.1000
Sodium Chloride 0.2600 0.1917 0.0880 0.2600 0.1917
Polymer JR 0.0200 0.0200 0.0200 0.0200 0.0200
PHMB HC1 (20%) 1.29 ppm 1.29 ppm 1.29 ppm 1.29 ppm 1.29 ppm
Poloxamer F127 2.0000 2.0000 2.0000 3.0000 -
(Pluronic F127)
Poloxamine 1107 1.0000 1.0000 1.0000 - 1.0000
(Tetronic 1107)
EDTA - - - - -
Sodium Borate - - - - -
PH 7.00 7.00 7.02 6.93 6.92
Osmo 300 282 258 290 294
ISO Biocidal 2.9 3.8 4.0 2.4
@ 4 hrs
% Kill 60% 92% 100% 100% 93%
Acanthamoebae
@ 4 hrs
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Pl uoni ¢ F127 2.0000 2. 0000 Polyner JR 0.0200 --
Sorbic Acid 0.2000 0.2000 EDTA 0.2000 0.2000 PH 6.79

wQ@209/03000. 297 311 %Kil l
hrs PE Result Pass Pass
PCT/ US2003/ 030119 Table 6 |
Corrp Corrp Conp Conp Conp Co

23 Corp—IAN \A-OAN AL AN \A/ QAN \A/ OAN \A/ OAN \A/ OAN \\/

ative

Acant har oebae 75% F@%/UL2043/030119
-22 WD 2004/ 030710

@% j ents Conpar Conp

16 17 18 19

owwfasf&iﬁﬂi_gam 0. 121¢PTPosiion 15 171( Gompamgtive Composition
01210 0.1210_ 0. 121010 1210 GeWAHY0  Sodi im Bor at &W/W
198 oltHBaseq 21938 (0. 2108 #.121068 0. 2198 0. 21980.1210
21985eslismdraty yceriln 1. 0000-2199000 1. 0000 1. 000@I98
0000 1Gb®edr 1. 0000 |1. 0000 T.9000 Sodi (im Chl or iTd800
_2668001mAEE0010de2660 |0. 2660 0.25660 0. 2660 0. 26600660

. 2660Te@660107Tet r on

I ¢ 11071300000 1.0000 TI.000G o000

|_\ﬁﬁll_\

. 0000 Pluda@(¥012%. 0000

1. 0000 B.G9ge0 1. 0000

OO0

1077 BRIPRIeF0000 2

U000 ~Z. ‘0‘02904 9191019 amw 4

7-0000" o:630 POT yTeT IR~ GoRpt0—0-6050-0-610 75—
8 2666 5 g 5 2000102000 89880 0 2000 0. 200002000
2000—EDT -IJQ_ 2000012000 0. ')ﬁq 0 2000 0. 2000 0 3‘6?)0
2000, Of(?_ﬁj}?g 0.2000] PH 67928779 & 79 6.79 6.7936L 79
6. 7@%%“;%"8’7'?@’06@m 207 2977%07 297 297 297 2977%97
ba7 o KA Fh 65 47 98 64.33 72.59 75.73|79.29 86.51

8. 28 9PEResulpcant hamoebae @Bass Table 7 Pass
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I ngredi ents Conpar Conp Conp Conp Conp Conp Conp Conp

ative 24 25 26 27 28 29 30 31 Conmp W W W W

wQOaVW03aMoN YN W 9NV W 9V W 9V W 9V W Bor i ¢ Aci BCDUSH0030119
0. 8500 0.8500 0.8500 0.8500 0.8500 0.8500 0.8500

Conp

0. 8500 Sodi um 0.1500 0. 1500 O

1500 0. 1500 0. 1500

0. 1500 0. 1500 0. 1500 0. 1508ab¥osphat e (nonobasi c)

__ Sodium 0.3100 0.3100 0.3100 0.3100 0.3100 0.3100
Ingredientg), 31 Ggmpar3 1 06omp 31 06omPhoskbre e (ErBRs| cF9mP HAPCEmBRoy Comp | Comp
0. 100@tEe 100019. 100010. 10001®. 1p001D. 1p0020. 1p0021 22 23
0. 1006°0p1000 Sodi um Chloride 0.1917 D.1917 D.1917
0. 19178WEW1 9 17 WOW1 © LFWEW1 9 FWAW1 5 PAWOV 1D PWEB| y iveW/WR %W/W | %W/W
Tris-Base- - (). Q0210 (. ©0H0 0.9120 0.©P10 0.QYWI06 p.011FI6 D.UEFAO | 0.1210 | 0.1210
Sodium Bor@te 8 00219BHIVE0.HE81 | ' @21987 7 D- D980 /8219800072198, pI7A98 | 0.2198 | 0.2198
Glycerin0. 00770000, (0ZG®00, ODJIPO 0. DAPY9| OL.@OF 7P 1.G0RO%Y 1.0000 1.0000 1.0000
Sodium ChloRHe1 oh2&@0F 1 27266000 00265000 0D265000 002660 0D A2680 0DAR660 | 0.2660 | 0.2660
Tetronic 11@7 00000@00Q0D0E®O0P0D0EO0POD000Tet r 00106 |L 1100000 . PAIOWO0 | 1.0000 | 1.0000
Pluonic F127. 0002060000 000d00Q0N0aDO0 ) 0D0G0O 0PADOE0 0P @O0DO 0PCE0000 | 2.0000 | 2.0000
Polymer JAL. 0000 - PH[70.0d107] 00005000 70100 7.®R03. D®.64000] A.TWO0 | 0.4000 | 0.8000
Sorbic Acid. 00 68000 Z8&2G082 ? @B002820.2B8 2820082 ®2060T T 0.2000 | 0.2000
EDTA Y. 43 36004 [ 862000 $10.30h08]. &20081{ 332094 . 10.2000 9V d20062] 0.2000 | 0.2000
PH _Acant rgypehaes 1@ 4| NTes79 28 §I20P47g80 710 6.79 6.79 6.79 6.79
Osmo, PCTIUSZHO3 Ud@#l TR €| 8 39T edTBAT S| Comparf GOnp B2 297 297
% Kill SoMmp— 353650 CoTgaEs Conp5@S| Con 7933 VE B Ve[ 8828 | 91.09
AcanthamoebfMp Conp O/<WWO WV W, 9N W %V W %V W %V W Bor i C
@d4hrs ACi ¢ 0.8500 0.8500 0.8500 0.8500 0.850p 0.850p0 0.850p
Table 7
Ingredients Compar | Comp Comp | Comp | Comp | Comp | Comp Comp Comp
ative 24 25 26 27 28 29 30 31
Comp
%WIW | %W/W | %W/W | %W/W | %W/W | %W/W | %W/W | %W/W | %W/W
Boric Acid 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500
Sodium 0.1500 | 0.1500 | 0.1500 | 0.1500 [ 0.1500 | 0.1500 [ 0.1500 | 0.1500 | 0.1500
Phosphate
(monobasic)
Sodium 0.3100 | 0.3100 | 0.3100 | 0.3100 | 0.3100 | 0.3100 | 0.3100 | 0.3100 | 0.3100
Phosphate
(Dibasic))
HAP (30%) 0.1000 | 0.1000 | 0.1000 | 0.1000 | 0.1000 | 0.1000 | 0.1000 | 0.1000 | 0.1000
Sodium Chloride | 0.1917 | 0.1917 | 0.1917 | 0.1917 | 0.1917 | 0.1917 | 0.1917 | 0.1917 | 0.1917
Polymer JR . 0.0010 | 0.0050 | 0.0100 | 0.0200 | 0.0400 | 0.1000 | 0.4000 | 0.8000
PHMB HCL |'0.00779 [ 0.00779 | 0.00779 | 0.00779 | 0.00779 | 0.00779 | 0.00779 | 0.00779 | 0.00779
(20%)
Pluronic F127 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000 | 2.0000
Tetronic 1107 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
PH 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Osmo 282 282 282 282 282 282 282 282 282
% Kill 943 | 51.24 | 82.00 | 81.14 | 8720 | 81.33 | 9431 | 90.90 65.62
Acanthamoebae
@ 4 hrs
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Sodi um Borate 0.0900 0.0900 0.0900 0.0900 0.0900
0. 0900 0.0900 Sodium Chloride 0.4500 0.4500 0.4500

W@ 2008080700 4500 0. 4500 0. 4500 HAP (30% 0.1000 BCT/081903/030119

0. 1000 0. 1000 0.1000 0.1000 0.1000 Polycation/CQher -

Gaf quat

Conponent

Hexa-

HS- 100 di net hri ne
(O 02% when Bromi de GuarTrngélogent

Hydr oxy- d uquat GAFFI X Pol yner
125 VC- 713 JR
) Ammoni um

U eride——PHMB--HCI 000779 0.Q0 79 0,007
Ingreiit 770 PHB779 5OBBIZY oY ¢ &@”ﬂ? ) 2979311 7 “Comp 35 | Comp 36
99.50 69.88°4. 95 64.48 [74.67 Agant hanoebad™®§ t hough
praf erredBlhodiment s have bheen depicted a @™ 8escri bed
in-_detlaj oW, hj {0 o9& app ) tlo RE% HWIW HW/W
Boric Acid | oy D85 00 1t | AP 0nnt DRSO 0.8500 0.8500 0.8500
Sodium Horate ;1. 00900 0Pi ans0-0%fhst i t4A%/Nng, APAPO he (0:9980 0.0900
Sodium (Heridee] A0 { hAA0erlar DAY £ f of45AS dpi 9-#3000f | ¢ HEA500 0.4500
HAP (3019bnt i of-19000 { hdsl008y ol t AP of e Ocl9A%| der @40G00 be 0.1000 0.1000
Polycatiog{Qthern| t he- scope Gafduethe| i meemt | prilvaltoxyddf iGlaahat n| t BAFFIX | Polymer
Compesniegf ng| whi ch f ¢l HSnl00. 2adieshpinoy/ pewyho | 125 VC-713 R
(0.02%pen US2003/ 030119  WHAT] IBsomidal VEyarfiri- A net hod f or
presg@hancii ng anti i cr obi al| ef fi cacyAwmopiumgnpositi on
agai nst acant hanoebae donpri si ng ¢#Heridediing a
Pmﬁ@@ycati%‘wm&t or PAPTHON [sH-W7¢dPo8PRT78n.| 0D07The| 0.00779 | 0.00779
(0%t hod accordihg to cldimi, wherein the polycat|on
% Kilht erilal 11¢4Acl udeM-H cdti §hideal [y @H¥r gdd pRynel. @48 74.67
Acanthamppgbagreit hod according td claim 2| wherein the

pol ycation materi al

hg]éeélhtlg W

sition

whar

m Gr obi

i ncl udes a cationic cellul ose
pol y mer Althougheferef enibadiowntihnge beenalepicadlandwlesuriticd in detail

biey B b enr LRt e

al

JagIpys modifications,

adiftioft, GLBRIt@IonS,f dnld FRE Nk D an IR Ha dRIV/ TRV d&pakidY 48R l@l‘l@é irit of the

agent agai nst acant hanoebae.
ipyengipa pid thesegie thereforenongiderpd sa bowithiatthe scape of ﬂxeummson as

5. The et hod accord

Bhndf @%ﬁe&gﬁnmﬁgﬁ%ﬁs% ected fromthe group consisting
0
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pol ysaccharides, cationic proteins, cationic

pol ynucl eoti des, cationic glycoproteins, cationic
w@bkooe03Emd nogl ycans, and ionene polynmers. 6. TPeI/Dsi0hdeB0119

according to claim1, wherein the aqueous solution is

amw i.uti on. 7. The method according to

C - rererH-'t he aqueous solution further

conprises at |east one conponent selected fromthe

group consi 5t i ngAdnetheshfos erkanciagjenimiiepialpsficasy of a composition

b ' L at | tsq Pk justing . "
T T T —
agents. 8. Zhe nEhdwmethadaciording td claigl Biwhefein WSS dhtion material

the primary . aptim crobial agent includes sorbic acid.
gHhe ?W’%E’&gﬁ%@&rﬁwlm%l aim4, wherein the

i i i i i ' i de. 10 :
I o TSNS 85 ) e

aintlndéscr aitionic celylesd polgmer.a pol ycation material in an
aqueous sol ption, wherein saj.d polycafion materi al .
enhances the ant I?ﬂle?ti}ﬁﬁll afeoutng g’a"é%moi’ Whegery ﬁi‘lﬂﬁPVPOSl’flon
addimpHsed Qﬁﬁﬁhry?eﬁhﬁﬂ{ierg@i%\llﬁ&hﬁ 2@ Megﬁhﬂ?ﬁ%lg{#fgféﬁﬁl LARces the

according to claim 10, wherein th p
atimerebiebeficacygefiseidnainary hatiwsdotad tagenteigeinstadcanthamoebae.

ef fi cacy agai nst.acant hanoebae. 2. The ophthal m c . )
conposi ti p%’aacco]l:}tﬁ lﬂgh?(ga%ﬁl,“ﬁ%fé’rci‘flﬂl b Pf@‘eb%il )}teamlwtmn material
ria¢ledésalt 1dasiConedgsamiver Gelbéted rontib kdup $Bndi@e! dfhtionic 25

WD 2004/ Q30710 PCT/ US2003/ 030119 13. The ophthal mc

sGherides, eatiomicdirAtginsecationicrnolmuckentiddsesationieglyiprageins,
abbsa ; m t he group
cor%sllﬁs }yﬁg 0 lﬁg%g%lg{%ldqgﬁdﬁj%%’tg%&sggent s, buffering
agents, chel.ati ;@e&gﬁhbd;accpfdi@lngﬁmmg wigeih the aqueous solution is
Vi SCOsity. i fying agents, and therapeutic agents.
fﬁ‘.oﬁﬁ’@{%ﬁﬁgﬁgf’?ﬁ ¢ conposition of claim13, having the
formof a wont agf h&ASH £cfél¥9ﬁﬁﬁg ﬂagzla?ﬁltlﬁukx}h%féilpﬁierﬁ%ueous solution

[ ation in e eye W thout

)

suitable for direct insti
iferthargpmprisesct épst aniesomponds seldtted Gpimtthakroiup consisting of tonicity

C sitio f..claim13, .havi ng the rmof a . .
TR bR B R one PR ecnt G P s, viscosiy
shedifyiey agehRpddBerdpshtidiagbmbecting a contact |ens,
wherein a contact lens rinsed with said solution is

suitabl e f& pl ddemegikod gecording to claim 4, wherein the primary
antimicrobial agent includes sorbic acid.

9. The method according to claim 4, wherein the primary
antimicrobial agent includes a biguanide.

10.  An ophthalmic composition comprising a primary antimicrobial
agent, and a polycation material in an aqueous solution, wherein said polycation material
enhances the antimicrobial efficacy of the primary antimicrobial agent.

11.  The ophthalmic composition according to claim 10, wherein the
primary antimicrobial agent has enhanced antimicrobial efficacy against acanthamoebae.

12.  The ophthalmic composition according to 10, wherein the

polycation material includes a cationic cellulose material.
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the eye without irritation to eye tissue. 16. A nethod

for enhancing antimcrobial efficacy of a contact |ens
wagaiestriacant hanoebae, conprising contacting Bei/tis2003/030119

contact lens with a solution conprising a primary

L B 208 AP De e e , Arn
ogimybising at leas DOROSINPoABNIATRLIE FroRLAB LRAFRBASEting of tonicity

Ca TS 625hta O PERS Sasls, AbelS e HaWAL 1 edinpine agoR, viscosity
SR Bfork Al MRl S e o ant i m cr obial

ef fi cacy ofléai dTipr ophtliatmicasvbripasition ot elain® g8 HavinphtBE &irfh of a
pi AR R e R R ———
PiglitiEed todyetRLRL i al . - 26

15. The ophthalmic composition of claim 13, having the form of a
multi-purpose contact lens solution for rinsing, storing, cleaning and disinfecting a
contact lens, wherein a contact lens rinsed with said solution is suitable for placement in
the eye without irritation to eye tissue.

16. A method for enhancing antimicrobial efficacy of a contact lens
against acanthamoebae, comprising contacting said contact lens with a solution
comprising a primary antimicrobial agent and a polycation material.

17. A method for enhancing antimicrobial efficacy of an ophthalmic
composition against acanthamoebae, comprising including in said composition a
cationic cellulose material.

18.  An ophthalmic composition comprising a primary antimicrobial
agent and a polycation material that enhances the antimicrobial efficacy of said primary
antimicrobial agent, wherein said composition has enhanced efficacy against

acanthamoebae than a similar composition lacking the polycation material.
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