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| NTO Bl OVATERI ALS FI ELD OF THE | I resent invention is directed
to the swbdaemsri6eat ment of nedi gqmmmmmmm‘mcl udi ng ophpbaiRhG4coNSES,
stents, inplants and catheters. In"particul’ar, the present invention is
directed to a sinple, |ow cost nethod 8% o di fying the surface of a nedical
device to decrea L i L oni Lm i . v BACKGROUND
Medi cal devi ces éﬁ@k@@ﬁﬁéﬁ%&%@@@%@b% ded into
two maj or classes, nanely hydrogel s and non-hydrogels. Non-hydrogels do not
absorb appreci abl e anmounts of ?‘POPWM WH[Eefe! s can absorb and

retain water in an equilibrium’state. rogel's are wdely used as soft

contact | ens mat &hé ptesent invehtokisalirecteias thersarfecestreatmeite fiysdlicap devices ty of
the contact | ens surface, inproves the vvettaai lity of the contact | enses.

Thi's in turfefudimgepirhaimicdenics stanis ipiants,aed catbeirso Ip paficulsnt the preseiises .
Addi ti onal | ] d . : s dLhility
of the Iens}%vgm(g@bﬁglﬁl{e ?tgﬁtog% Slp %’gﬁgogﬁtﬁ%ﬁém}lb&ﬁ %fu%esﬁn;—f{él%ef f u?%‘hguri ng
| ens wear. dAevicenol detredsedesaapadity to aorbomtionicaptimitirslialsf ort or even
inflanmmation. In the case of extended wear |lenses (i. e. |enses used

w thout daily renoval of the I ens before sleep), the surface is especially
important, since extended wear |ensgg @GR esigned for high standards
of confort and bioconpatibility over an extended period of tine. Both

dai | y-wear | enseMealzl dovtieas dech assophthadmicdsnses eah genetndlybersubdividedligtodiweaned

d disinfected. .F | ati |.ti l.ut ] hat t | | d
G Si nf et bUFGHereSTsoRt PRDErts 2bd pOERHIREvID NORRueDEels IR nofshslrl " "
si gni fi cant aﬁﬁ@ﬂ%l@%{noﬁﬁ'@lbk %&?,-wﬂéreﬁ%@dfaﬁég cBif §Bsoht9 BiittreldiR wat2 H ar 0Nt act

| enses becone | ess ophthalmcally conpatible wth repeated cycles of
wear i ng andeguibbmimgtatathi | e t he presence of |ipid and protein deposits are

i tant fact ' di ct ] nf t.h : f th
dobosi 1o al one.t SEEeBls 6 FidehpsEl b St ool s Er A cft i RRSAT Bale act
| enses are ii¢pdaSingltie RREGIERIT S fitROEtAdD 1dn8 SR ifnpadvel BRSP&tIbIRY olf Bice

under gone one or nore cleaning/disinfection cycles. Thus the cl eaning and
di si nf ect i oportgetilensesp pBs in tum sasspeiated with geprevelywearromiotof cagactdensenses

to becone pr, i rtabl d £ 19N | | .ar
cont or s el RaY. S suchRe o FAFI AL AR o fect Mot LREMEIRY o el ' o
of contact Hemsitiwetdfiphgéiasast ipids o the ket flaidsduring 18asvére e A cbauidtedhat

pol yel ectrol ytes can bind to a | ens surface of opposite charge and form

pol yel ect r of§Rasits sgauseeye dicomion py eyeadnilgnmeaton olnthe sass of sytendeshwestci al | y
been denons t ' I t he
greater adsg{ng%s?@ﬁ' lg?sggﬁ%fd z@ﬁggﬁif x&a@??&%ﬁﬂ%ﬁ%ﬁ% sq‘lr:r%t) ’gﬁga sa%ﬁg%af ul for
f orm ng suchspeoialiglilpontamk,\siree ertepiakesardemses mugtite desighedSfor BighestamladdsHT1, 261
to Ellis et al _; 4, 36,730,gq,EIIis et al.; S, 401,327 to Ellis et al.;

5, 405, 878 t GOIRfqrf &idhlocqmpatiBility gver n exisnged periodAftimme.. 5 604, 189 to Zhang
et ‘al.; 5, 711, B2Bolipqdlylear Hnsdl and Srechie- A folscd BaRDIcRle kiodicAll) oRuf2, 086
to Ellis et al. The fol'l ow ng references provide exanples of typlca

cont act | engnddisinfentédstHommulatiBg ntultspurpesesnlutionsithat Bt onli ol edrasdisinfertintt

| ens disinfecti,n osi fions tainin ol yner Lc _bj quani.d d a.m xed
phosphat e bETIATS PTEITRA S Remas e PO es te bR ATEL et e hGH SO s Tnat o
contact - | enfasakdibécdTorithad dhltdodtaRPledRATHEEMORYY optitiimidalle compiibie has
enhanced efficacy when conbined with a borate buffer. Such Solutions are

conpat i bl e Withirepestad ayoles ebwearingrndsieaningp Whidethe presemes ofilipidandpratsline f or

ith vi Ll f th monl v._k i.si nfecti hni ,
e ui g~ Bt dsbat i e BB Bicing ST 1 HeRERb PP SRR UGS | L
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preservative solutions are especially noteworthy for their broad spectrum
of bact eri cmeie cernforfabledn Eiechye thantlpnges thaghayegindergene ARG @} MBFSs coupl ed wi t h

very | ow t ox{.Ci: ] it - C jyi..et al.
ot ot ed that oo ERuRGRClt Pt clethRe ST LRG0 R IGTe sttt aall
usual |y denonstrate |ower toxicity levels than the | ower nol ecul ar wei ght
materials. U S Patent No. 5,453, ja et al. discloses a
preservative systemthat conpri se{@@@ﬂ,&l@ﬂ@%ﬂ@ i on of chl orhexidine and the
bi guani de pol yner pol yhexanet hyl e . This preservative system
used in commercial products for rigi di%a¥perneable | enses, was found to
exhi bit a conbination of inproved efficacy and relatively | ow eye

irritation. Conpositions containing PAPB and borate, or other non-phosphate
buffers, have




been commercialized in various products, but at |evels of about 1 ppm or

| ess for use 2 WO 02/ 47736 PCT/ USOL/ 46974 wth soft contact lenses. It is
general | WweesisAapl e to provide the |owest |evel of a bact epirRisdfsddassi bl e,
whil e mai ntaining the desirable |l evel of disinfection efficacy, in order to

provi de a generous margin for safety apd confort. Sone of the nos opul ar
product s f olensasdp hepeame Prgstessidy less @W@f’lﬁu% reduction BRe %Pm&%fﬂ be

used to cl e%%g%%@ﬁﬁ%ﬁ&‘@@g‘g% h&P?fE@&Elehﬁiﬂ es, followed by direct

insertion ( out rinSing. The ability to use a
si ngl e sol ution frothe @fsatofecbnthetiensoretiing/sommditianivgsdlwimms, ShehbeznSound thein,

. however, nust, be particul garl

- Sol ution"do

entle_to the eye pecause_.sone,of th
Col'at i on wi Palyglectialyien 6at Bd 1o LGRS SUESP L AoRATTe GRTES BALETA RO RISOREE wi ¢ h
t he eye. Cogg]gﬁ e i [ dnrferc ' Arshafe8%6 1 NO
n 1t'3)r“£es(:]tr15:§u r EBP%{?%@’%&% #@gﬁ%gé‘%&or mncrgﬁ??%ixﬂigﬁ%r&hﬂ ngt he US
Food and Dr gige Atbre somfartdbledenskidéjials beeause bithPgesater ladsorpidon ofi surfaceobound 10k)

Gui dance Docunent. For, Cont act, Lens re Pr.oduce, , 1997, for
destroyi ng WatreFramples o E‘ﬁ(_jﬂ?ls Hﬁ?ﬁéﬁgf ?OW%S%BWQI{B %“éﬁ'@lyiﬁ’ ?Vﬁl?l@’_éﬁfi ¥% a nore
effi caci Ousta:aéhﬁhftﬂsgf{t§&9hjam,QEP{H Bhis han 4@4%9?3!@}%13 ®Mid &l 580UBV P Ellis

rubbing. It genera true that the stronger the bactericidal effect of
a sol ution etel.; 5p105,878 ke Ellistehall; 5,5007044 texBotipni et al.p&i604,8R9 tcbangret ablver sel y

affect |ens- rer . c ort f.act ny ver £ J bact.erici des
used in ot hé%i&ﬁ?é&ﬁ ‘,S%G%#@é%&?%ﬁ%gsaﬁ';%B‘gg’é?ﬁ’ggé 9°gﬁlb’§ﬁ§ 0os, while
bei ng suffici ent e $81icRwih Fefdtefees Providde G $ypiédl Rohtaét 1exdate doMitions.
opht hal m ¢ use, especially for use with soft | enses because of the

above- ment i British Petedehd32,345 disdloses cortacs lens disinféctingeampasitions gontaining a
sensitivity of eye. tissues. . Simlarl t.h oncentrations of certain
bacteri ci degﬁﬁﬁﬁ@é@mﬁgﬁﬁdmﬁ?‘ﬁpb%%ﬁteﬁﬁﬁ; in solutions for use with
soft contact |enges, pdig 4',7’58,‘595‘@5OP{uﬂﬁy'iCét%I.Qlliscld%e@ﬂi_an bentactileds soldtivn t ypes
of | enses, especially when such solutions are not rinsed fromthe contact

| ens bef or econtainingp polgarhinapropyl higeanidec(P ARR) has prehanesd effcarycyhsacombingdar
n,

irritation is.to use.a.lower nt | I L i io

pr ovi ded  nERnRSHRE HRGF  Sich SAGPHL A2 bAByR e A EEAGRAGH add ettt

accept abl e. 1dnkesMand erealdagtable fotesé wathl virthallydagrof dseconanbrly knowh disinfecting

wi t hout decreasjng the concentration of antimcrobial in aiglguti on qr its

di si nf ect i népchpiques dgcluding {oldy saaling ypderambiens frpperatite LONGILIORS. @S Wedl 880 be
nore conpat | M Ll e . bi.ngl - be£NS

sur faces, | 1 tubh tetuReRbA b EHARTNAREA Mhest bickRBngRBDRARRIETS | o
to soft | ensolofbay aradlespeeiatin nbiewesthy dartheinbroad specHinDAf bheRsicidRICAndUSOL/ =t 697:

benzal koni um chl.ori de,. but. the presence of_ praqtei naceous.Qily tearzfilm
deposits onfungiedal achrityghlpyveor trémrﬂouB]FH(‘f‘ﬁ YR "Yj'foi’fép“%(t%l}ﬁnﬂ’éﬁd Wht he

| ens conpar Egﬁ-ttg)caﬁoﬁka%?féngﬁp@ ivi etaRlstitbd thatSigudRde SUIFMERSE theifpherdi | Ut e
di sinfecting and cleaning solutionhs contalining chlorhexidine or itTs salts
i n conbi nat inorlecnildrhweighttranges asnahy dempusteatellowen taxidity levels than thetlowehese

sol utions V\eniog f?und 10 reigl"ilée t he amount of bindi ng of chlorhexidi ne on
hydr ophi | i c PEBequirsreightmateialsss  Thus it would be desirable to inhibit the

extent to which qoRtPREntNNSAS3,485 RERBREjA ¥t 1YdEQ6RE 2 pRstEAativd SRESthat
progressively sorb antim crobials duri ng repeated cleaning/disinfection

steps. | nhi bpmprigessosquabinationfof shiothexidingand the biguanide polymet polybexameathylens t ne

cl eaning/ di sinfectiqn.ste uld then decr . | m crobi al
avai | ablge t%l%@“ﬁ%s %bseﬂe TENE Wéstteé’&nl{sg‘ifn ?@?\‘g‘g}sﬂﬁf&g{i {:‘tﬁtgorﬁiegﬁ%ﬁ-l m when
the | enses pegnédldichag, Was folid warhiit Scoibifiaticnsfimprovieteffivacyramd relutively
enhance the |long-termconfort of biomaterials {such as contact |ens
‘material s) dowieyerirsitatisa. peri odi cal |y cl eaned and di si nfected. SUMVARY OF
THE | NVENTI ON ThiSs__i 0V i i d | a@é‘igu
di sinfecting bio rgqr%é]olsgpoéls ?ﬁlgm\éﬁ% gn(?ﬁ&ﬁ%, of &ixeﬁ{o%@ﬁﬁdgﬂi ffers, have
' been commercialized in various products, but at levels of about 1 ppm or less for use




have the ability to reversibly sorb cationic antimcrobials. These

bi omateri al s appear to accunmul ate anti m crobials when they are in contact
w th a sqygloh@fyshavi ng an antim crobial concentrati on suf pceivgsni/scdm dri ve
sorption of the antimcrobial to the biomaterials. Then when the

bi terial t.act | ytion, ' | tim i al
Concent  at | A SORvTaytAGblsDiS. Tis eamFRI GrisHiAFo rouedrs Mot e as the
posi Ui vel y ¢hataade pbaIE abtlite ANALIA M HeGHBRI Rcllof disifBaradticay ke | ens

by di spl acenen nddgenic tons Inh the tear film The antim ciobi al
sor pti on belbader ¢ protideyacdengeus margn ifarissfety anst copaforti cul ar i nterest because

- hydrogel s are co nly used as bj onaterials, .especially as ¢ ct_lens
materials. This %@r&i%mﬂﬁdlﬂpﬂ prodpets ﬁ?fdhﬁlﬁégmgaﬁ%aﬁem%h%&gﬁ ty of a
bi omat eri al bow;SAY MalnitRMsed BIIEN SsRibéchiid welcdiif RikagEIpwed byireset hod

- of the invention conprises treating the surface of the bionedical material
with a cati émsettigna(plesementami tie eye vathout vinsieg. oFhe shilityito wea @ single spiution for

preferably at |east slightly anionig., | n another enbodi
Prvent on €hEadaers e BrindleiBegmich eapiigy ey dsBpudhubiif gente
PCTI USO1/ 4694 thetbyB BbcauBbibdraé pPﬂE@%&llﬁti&l will B€bn Gt WEerCigered and il cbme

biomaterial may be treated with a linking agent to initially coat the
surface of timte contantewidh theleyen order to present a net anionic charge prior

to the treatnment with the cat.ionic pol.ysaccharide. TQH& . i
provi des a net hodym‘?‘\%arct ﬁ%ﬁﬁ@flf‘f’?ﬁg"h%‘ﬁ@‘agﬁ 5% ;k;%c?fnq%l Ionat Eé? %ﬁ’lﬂt{g&tsdgr t
antim crobi gbgyj ihg kel prefoRgafte CAitdria b Pk IS BedtbariddiBrugo t he surface
of the biomaterial. AS used herein, the term™"bj ndi% refers_to forming a
t

relatively shdministretiom(ERApundsr therPremprket Netification 10k) Guidenes BRowBeRtdion t he

surface of bi,omat er Lal and. a | ys hari o i .t ition
of a linki ngcaé’&’&ﬁ en %’ei%%“&f?’ PR R %rggﬁ?%&%epwﬁ%gg%{rﬁ’s%%@ﬂgﬂé
"bi ndi ng"  mKey WYRId\RnErANRIeire B@iEe effituciongearstiongetantimiciobiahihbn e solution
interactions or other nolecul ar interactions that e{}ggl eth (é?ftg{},%?' c

pol ysacchar ithe requires subbing: it isogeneslly uathet the stiongen the partenat 4ce
coating on a_hj eriali i) e. ey b s

vent on by PR EipfR kel iafit Bl St B clighs BFRRRrBly As RpEHRter
deposi ti on Qomifbe. Anfactyincangvienyt efficacidus baetesicidys wsetliimnfher guwitgdsnsedhaasi de
appears to be related to the polycation _being bound to ayall abl.e anionic
sites on t hanpytBwashescosmpiicss Ok iagpops, Whilebg rs“gflf‘]%?rﬁ'& Sﬁge%f PSP M SH
preventing t |88 (& - {1y 865 SHRtwittE sl 1efes b £
antim crobi ad}gd‘&%dg%étt?grﬁéag{l? ;ﬁ%gbﬁgﬁlgﬁtpéi’gﬁgﬁ? 't t he vgati oni c eangci:arlrlisec?obi al
i s sorbed t ahe bisovernentionedtemdeayrafabft lenses to hibahienticals and the sensivitysdieye

D ext or _bi ndisuersmingh he fonsamaigys PhicFuRibaeIei s iy nER B Rtig thver
situations t&int USROS 6 usk NEthGOREBRatAEhRE tiah if 6fHeerodabts 6N intsolutions

antimcrobial on a biomaterial. The nethod may further conprise treating
the surface fof otheetypeoobienses.aspeaiallyrwhanguch smtlom@nowgg fige e copfact

surface befare cantacting,said.surface id. cationi l | de.

In one enboglF% oﬁfpﬁﬁm?%dng}e eS’ﬁ‘eTlﬂl{r‘l%/ge}hets\?A A (fé%%eg% (?)crrug él%lﬁ a SEIrclgsdri es a
net ani oni ¢ \gehiiawer nEdaition f Rftimitedidled seltikor, peaidethaisthe poricomitartded t o
modi fy the surface charge before binding said pol ysaccharide to the surface

of the bi onedesrdase in anpimierebisbefficagyoarerentable. Hewan bedesirehle ta-dfigreass i ng
the surface of .the.hi Lal . Wi L nking. . . ; | oy
di fferent rre%‘i’i%laﬁil?rtr% 50?12;?1 tﬂgﬂmrt\gleﬁé\ﬁs etﬁ(e: g?’%h?%l%o ysgg%- g?ﬁqgféﬂgﬁm?ﬁér gﬁ?f ace
of the bi onadiginfesting EffRapy.es of bi ndi ng nmechani sns i ncl ude bonds such as
ionic interactions, hydrqggen-bonded i nteracfti ons,, h drophobi.lc):1 [ nﬁ_lcefra t'{ons
“and coval ent i nt e¢eitai apiabacterial agentshaye heen BB‘P({)@a@c‘ﬁ%‘“’i"&E‘plag B SHHFPEt he 5
Y0 02/ 7736 Pl ot o8t fosd BiraRfiforond SHErBbOTRIORE ke, it Wa taithalthil] C

i nterations, ose lTonic Interactions are suitably between oppositely

" char ged i oni gnlgihexidmepmbignenilie,drimdseto saiflt lean chatérinl semendmies lessithavacchar i de
contained in an aqueous solution. If the surface of the biomaterial has a
net negative charge, that negative charge nmay be derived fromat |east one
selected fromthe group consisting of carl3oxyl ate groups, sulfonate groups,
sul fonat e groups, phosphate groups, phosphi nate groups and phosphonate
groups. The cationic charge on the cationic polysaccharide may be derived
from ammoni um groups, quaternary anmoni um groups, sul foni um groups,
phosphoni um groups, and ot her positively charged functional groups. The

nmet hod of the invention nay al so bind the cationic polysaccharide to the
surface of the biomaterial through hydrogen-bonding interactions. These
hydr ogenbondi ng i nteracti ons may occur between hydrogen-bond accepting
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The cationic pol ysaccharide may al so attach to the surface of the
bi omaterial through interactions between hydrophobic sites on the

bi omat er ivgh o3MfH@ce and interacting hydrophobi c groups onpthgisegaidoni C
pol ysacchari de. Coval ent interactions may al so exi st bet vveen t he

bi omateri al ,surface and t.he sol ubI at|0n| uch that
the cati onltt,’ ikf ﬁ@??%bu h&?ueﬁsgn‘f %er?aggﬁyg‘%/a% arf éé’s {%‘fﬁ‘
bi omat eri al 1gRY%ab8otle ﬁﬁ%{bﬁhﬂbﬂcm@ﬂsxldﬂhehb@f@dﬂﬂremanensmomfddltah clems or a
contact lens. If the biomaterial is an ophthalmc lens, the lens is

preferably flesr T.I:&tlbl@nft 43648 5Adisslases vemn dilutg disinfeetingrangdraleaning olwng har ge,

ei ther by bul k incl f ani.oni;¢ .sites. Q e tr Exanpl es
of usef uIy cé‘{?ﬁlﬁmlg qr E’ﬂ&@ﬁgf i‘taéil% R @a{l%]gé'gﬁ%gﬁ@gac, hgfefng%gageﬁ vgg
fromthe fagdii afflaned MRsEQMEdRSIES foutitd 8 redyds ths apiodhit ofisiNding bf

- chitosan, |ocust bean gum %pmtragacanth curdl an, pullulan and
sel er ogl ucaﬁhlothexphmﬁt@th}’fhﬁp ilie apfbgentagtdensefe cati onic pol ymers derived from

Tl USoL/ asor= (AT e Be BEFIETS et 0B AR a8 boact ReD ARl

bondi ng bet wyergtiwniet Mﬁﬁ%llﬁ'ogteﬁélﬁél? s@x@&ht1ﬂﬁt:r61§ldlstd0ﬁng@épeaﬁvdrface Thus,
stronger bonds are Dbelieved to _enhance the desired inhibition effects. The

i nventi on alcls%mﬁg@bﬁl%fé%ﬁ% stensy iy hiting sogptien af artimistpbadls by thegosiast I8gs cont act
| Th f
2Bt guani do afipd HedbaBi GUERHof QBB Wt Rtned BIRAREHe dhdudk 8f ARAL-ERP P, ©

borate, phosphitibts tobetdesdrbed fromahé onbct lerisém&ithatﬂan @ilarwhenithé lenes ardrer eof ;

0.01 to 1 S weight percent_ of a surfactant such as a pol ox r, pol oxam ne,
pol ysor bat e IStomed & theWeargs §1eyes $mlmé?%?mephﬂoﬁléﬁngﬁ?ﬁ ctg‘g@é‘ﬁt 58 | on of
the buffer A0 ﬁsCrE |

buf fering ac?tB mZ&Jt \Aﬁlﬁgmﬁﬁaﬁ[{%l ni n%hlé%%@% ?t@ﬁal%ftht&lr @%étﬁ)% r#e ﬁSdl@ﬂﬁ?ﬂgﬂe\ﬂ

sol ution furanBdisinfeoad.i ses one or nore tonicity adjusting agents sel ected
fromthe group consisting of inorganic salts, |ow nolecular wei ght polyols,
nono- and di-saccharides in concentration sufficient to provide solution
osnolality of from about 200 kepnbUy GROTHESNMVENTION Sol ution of the
invention preferably conprises from0.2 to 10 ppm of a biguani de
antimcrobial; 0 Thisinvent'snmdrgﬂes peethed forafieanirp dnidalisinfecting biomateziatpthat
percent of ; \Sré{!i\;eaﬁﬁﬁ%iﬂ rey%rmb?y sorg catiro[)nrlé3 aI}tBI?IIC!g lbta?fs aﬂ&e‘ég ]i)iorrllgatgrga sn atlpspeilrnto

concentrati
accumulate antimicrobials when they are in contact with a solution having an

p-

antimicrobial concentration sufficient to drive sorption of the antimicrobial to the
biomaterials. Then when the biomaterials contact an aqueous solution having lower
antimicrobial concentrations, they desorb the antimicrobial over a period of time as the
positively charged, ionically bound antimicrobial is released from the lens by
displacement from endogenic ions in the tear film. The antimicrobial sorption behavior
of hydrogel materials is of particular interest because hydrogels are commonly used as
biomaterials, especially as contact lens materials.

This invention provides a method for inhibiting the ability of a biomaterial to
sorb cationic antimicrobials. In one embodiment, the method of the invention comprises
treating the surface of the biomedical material with a cationic polysaccharide. The
surface of the biomaterial is preferably at least slightly anionic.

In another embodiment of the invention, the surface of the biomaterial may carry



provi de solution osnolality of 250 to 350 nOsm kg. The solution of the
i nvention nore preferably conprises fromO0.3 to 5 ppm of a bi guani de

antim cr oipadhis7fe1d to 1 weight percent of a buffer; 0.4 perAISiBI@RN
percent of a sur?act ant; and one or nore tonicity adjusting agents in

concentrati | €l o) J i I

oo kg, - DEPACE Rt A s i St R R bn ) oot

useful in thiakipgegenttoimueint toud tia wirfadeigfhthe bivnldiepial ffbérdat v Igieééﬁﬁa &6 to

Kunzler et al,; 5,714,557 to Kunzler et al.; 5,710,302 to Kunzler et al.;

5,708, 094 t ¢niogic eharggprior tp Biedreatsyent yviththe catipniapodysaccharide.0, 252 t o Banbury

et al.; 5,512,20 Lo I - . I et .al.. and

5,310, 779 to Lai Sr% %h‘é%{‘t%gﬁi’gmég% %%8%?%3?@@@‘?‘89%3@#&% tGmfiterifl p

forth at | engithadigtieiobialsRiogiptisgbindingaabiieni¢ Péjacomirideitatite suyfaceef thy

- conprise a hydrophagbic cross |inked pglyner system containing less than 5
W . % wat er bigRatenigl ésiugedhergiy the term 7bindipg) tfors tortopming iy iekativelvetable

accordance [ i s teri in US
Pt ont . S0BIEE SRS R P UENG BB bUNE) (eSB! mple N o
4,686, 267 t @oklshicharde with pr Witha, tA8GdditiorEbf a Enkidg Hf¥nt, 18 id gotHinhite tota al . ;
5,032,658 to Baron et al.; 5. 070,215 to . Banbury et al.; 5,177,165 to
Valint et alParticglay mechapism.o Thys Hindingzmay inyolregoygentihonds, hygrozsp bands,
5,336, 797 t ar Lt : ! larr :01.8 to Valint
et al.: 5, 6%5&%%8?1@%3%@{5%%@? §'§ 5?’1%?‘%??8‘]5?1&%’%tﬂ[agimaebtlégﬁ;ﬁb%gﬁ 55, 981, 669
to Valint etpoblsacdb@ridRadfehe invefitidh @7A6rh @ rélativaly enadous suefacdresatingones er r ed

net hod of king a > materj.al...  The inyention is applicable tp a w de
Vari ety of Cbibaean SYuIeTE Nihe Sipeah i eeRAY Ao b e of s,
ei ther rigi GhQry, 308 fnethdt S RMibitiaY HRY dpoBli6d 6f the IntidMeASRAInShE %%ES e

hydr at ed, cross-1inked polyneric systens containing water 1n an equilibrium
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The method may employ different mechanisms for binding the cationic

polysaccharide on the surface of the biomaterial. Examples of binding mechanisms
include bonds such as ionic interactions, hydrogen-bonded interactions, hydrophobic

interactions and covalent interactions. If the cationic polysaccharide is bound to the
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between the biomaterial surface and the water-soluble cationic polysaccharide such that

the cationic polysaccharide is bound to the biomaterial surface.

The biomaterial may be an ophthalmic lens, for example an intraocular lens or a
contact lens. If the biomaterial is an ophthalmic lens, the lens is preferably fabricated
from a material having a net anionic surface charge, either by bulk inclusion of anionic
sites or by surface treatment.

Examples of useful cationic polysaccharides include those polysaccharides
derived from the families based on cellulosics, guar gum, starch, dextran, chitosan, locust
bean gum, gum tragacanth, curdlan, pullulan and seleroglucan. Of particular interest are

the cationic polymers derived from cellulosic materials. It is believed that the degree of
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stored in BPatekt Hos. 4 BoH0s 4/183,64k14, 10,3330 P 9B 4R 113,043 21519269008 Nu MPS
(Sol ution 3) d topsd 1 cant topographi cal change. The anterior and
posteri or 1?’3%%%0%?’3%@%&/ USO01l/ 4697~ surfaces of the | enses stored in
Pol ymer JR sol ut ii@partiSolatitdgard (8)contachienkes thé fludrinatian tolf gertkif fremmemiers used
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5,079,319 and 5,010,141, Moreover, the use of silicone-containing monomers having

certain fluorinated side groups, i.e. -(CF,)-H, have been found to improve compatibility
"between the hydrophilic and silicone-containing monomeric units, as described in U.S.
Pat. Nos. 5,387,662 and 5,321,108.

Other non-silicone hydrogels used for extended wear applications are also
applicable, provided that surface attachment of the cationic polysaccharide can be
achieved. Rigid gas-permeable lenses are of interest because many of these materials
utilize methacrylic acid units for wetting. These acid units generate an anionic surface
that can complex a cationic polysaccharide.

Surface coating materials useful in the present invention include cationic
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ModeAbsor bargo@ to about ten (10) weight percent of the composition, preferably at about 0.02 to

about five (5) weight percent, with about 0.05 to about one (1) weight percent being

especially preferred. Suitable cationic cellulosic materials have the following formula:

CH,OR;
0

O O
Rz R3

Wherein R, R, and R; are selected from H, derivatives of C,-C,, carboxylic acid, C,-C,,
alkyl groups, C, to C, 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:

OH

Z=X R"—N+—QCH2+fCij—60H2-)—

R'"




Two buffers are examined with their conpositions |listed bel ow Phosphate
Buf fer 0.016% sodi um Phosphat e (nonobasic) 0.066% sodi um Phosphat e

(di basi c) g.oga%3§odi um Chl oride pH=7.26 Borate Buffer 1.0%cBardof4¢¢i d 0.4%
Sodi um-ChY,orl e 0.11 % Sodi um Borate pH=7.2 Results and Di scussion W

anal ysis was .used to neasure the absorbance of control al exidine and PHVB
sol uti ons. B@’FFF:preservatives had a (err)max 235nm There were two control

al exi di ne sol uti gnsp» Iherk» tgt beANER! C 30! tifi@h crphfi ned al exi dine only,
at 0.004% It had an absorbance of “1743. T ezsezcongﬁcontrol sol ution

cont ai ned al exidine at 0.004% and Polyner JR at 0.1 % It had an absorbance
- of 1.67. Twel ve Surevue | enses vverq%ﬂ%{t | OmM s of each control

solution. After a four-hour soak, t ell sorbance was neasured agai n.

The control solution containing only al exidine and 12 Surevue | enses had an
. absorbance of 0.13. The control sol uti® containing al exidine, Polyner JR
and twel ve | enses had an absorbance of 0.28. There were also two control
PHVB sol utions.. 15. = WO 0_2#1 7736 PCT/ USOL/ a697a The first control solution
cont ai ned PRVE a¥ 0% #53hd Pol ymer JRat 0.1 % It had an absorbance of

|.2. The seoprics @i PRO;OCHRSOLHLPYBNOH y. It al so had an absorbance of
1.2. Twel ve Surevue< [enses were adzdea to’10mMs of each control sol ution.

After a four-hour soak, the UV absorbance were neasured again. The control

sol ution cont ai ni I H 2. Sur.evue~ .| enses d an absor bance of
0.23. The controll?‘SO%9 %?’%&ﬁo'g&“?a@ﬁ%ﬂﬁ%?&@@%?ra%nﬁ??%qeﬁ?ﬁg ses
had an absorganaEledth Pedkth fof aldiRuskiGPeRefibfic bbEsMchRSRsPaRERsdsGhdhdedTIr ans
in the presence of twelve lenses in the 10nl of solution. Table 3

Absor banceugempasitionsgosuprisiaigs eatoncIvdyshechiatdein conginatiam with an anionic

JR). 2878. 3 P'fhl\{el%gpe%t?ig §'gé)’n|?,|_#¥r8efan?pqle%%fur6]rﬁ@ acﬂg or {ts7 gzilt?, which is a known demulcent
for the treatment of dry eye. European Application 088770 A1 to Marlin et al. discloses
cationic cellulose polymers to deliver cationic therapeutic agents, especially for the
treatment of glaucoma.

U.S. Patent Nos. 4,436,730 and 5,401,327 to Ellis, et al. (which are incorporated
by reference as if set forth at length herein) disclose the use of cationic cellulosic
derivatives in contact-lens treating solutions, including the combination of a cationic
cellulose polymer and an ethoxylated glucose such as glucam.

Optionally, one or more additional polymeric or non-polymeric demulcents may
be combined with the above-named ingredients. Demulcents are known to provide
wetting, moisturizing and/or lubricating effects, resulting in increased comfort.
Polymeric demulcents can also act as a water-soluble viscosity builder. Included among
the water-soluble viscosity builders are the non-ionic cellulosic polymers like methyl
cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, and carboxymethyt cellulose,
poly(N-vinylpyrrolidone), poly(vinyl alcohol) and the like. Such viscosity builders or
demulcents may be employed in a total amount ranging from about 0.01 to about 5.0
weight percent or less. Suitably, the viscosity of the final formulation is 2 to 200 cps.
Comfort agents such as glycerin or propylene glycol can also be added.

The solution used to treat the contact lenses in accordance with the invention
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Concl usion The results showed that the addition of Polymer JRto a
preserved sol ution reduced the uptake of PHVB and al exi dine into Surevue
| enses. Nppg¥2Q4f3gr nodifications and variations of the preggafsoi/geention
are possible in [ight of the teachings herein. It is therefore understood
that, within the scope.of the claLns, the present invent.i.on can be
practiced offifng Prélﬂ?%é@"tmgraé???“é Bie???fga?ﬁef?‘a‘é&% H’tHB’d".r&Rll 8P 02/ 47736
CLAIMS PCT/ UShid08if adents hrBBEMRNA s dhrgd l}ﬁh{iwgth?ah_&ermlmeif ¥ntfthicfobial

bi omaterial to sorb cationic antimcrobials conprising treating the surface
of sai d bi osetidtyithfough alchemirat prpliysiophdnyisaldoteractige with thg mictobiahergasims] ai m

1 further cmrising treating.the.surface.of said.hio rial rovi de a
net ani oni c “CHLP éogﬁatgog?cdargﬁ?lp@&a?solgp@ﬁgtl}ggﬁg%qﬁlﬁ'gergr@%gedsl& §@§ ‘th said
cationi ¢ polaysiaGhad drddncldde, bicardBbbnslited td; qaatbinhrydiaimehiunt fttssudH #ce of

. said biomaterial carries a net anionic surface charge and wherein the

net hod i ncl bdezalkemivm halidesbiguanidessuemenfreeshases arsalipef #lgxidive agdr f ace char ge

The et hod SHRETSHdinG Bt ERERREE ifuiiod: oa WL B PN bR Bllic
contact i g $ahskies YhéARaietnkdeptn) derdpimen@eNtin, ind FGbinEidea afe fotegbing]

wher ei n sai inding step further conprises retaining said catiaonic
pol ysacchar ilde salts effadexidine ardchierheuidinetsian he eikher prgamg oigaTsaniciaag gfe one

lected f . i ot Coni e i L ded
nt or ot | ondyP el iRl abfteih PndRifucs P 208, ol¥ele RENTRET C
met hod of clpaéfetréd mhiieiobiat & Bighandcandthe priéredtiguniicie tiudenampihgizne el y

charged ioni¢c groups between the biomaterial_and an a uggas ﬁol uél on
cont ai ni ng tbp@a@aipicemn@r%@ﬂws\@é@h@rﬁmzewaﬂ@%ﬁﬁaﬁ% staheiradepak e n

the negati vq:o%pﬁgﬂgwr ggbtée%eﬁhl e fekdthothefle yi'gxﬁﬁd%é@g}gg%s, hIE pdferito as

sel ected from consisting o ate onate groups,

phosphat e gpolyamingpiom bigvahide (PARBY, hasehdokicelagweights ofanpdtobostplfiog0e
groups. 8. The nethod.of clgj m 6 _wherein the cataj oni c chialdr e on.the
cationic polys ac dfbuser d the subject solution, the antimicrobial agent should be used in an

amount that will at least partially reduce the microorganism population in the

formulations employed. Preferably, a disinfecting amount is an amount that will reduce
the microbial bioburden by two log orders in four hours and more preferably by one log
order in one hour. Most preferably, a disinfecting amount is an amount that will
eliminate the microbial burden on a contact lens when used in regimen for the
recommended soaking time (FDA Chemical Disinfection Efficacy Test-July, 1985
Contact Lens Solution Draft Guidelines). Typically, such agents are present in
concentrations ranging from about 0.1 to about 0.5% (w/v), and more preferably, from
about 0.00003 to about 0.05% (w/v).

The aqueous solutions employed in this invention may contain, in addition to the
active ingredients described above, one or more other components that are commonly
present in ophthalmic solutions, for example, buffers, stabilizers, tonicity agents and the
like, which aid in making ophthalmic compositions more comfortable to the user. The
aqueous solutions of the present invention are typically adjusted with tonicity agents to
approximate the tonicity of normal lacrimal fluids which is equivalent to a 0.9% solution

of sodium chloride or 2.8% of glycerol solution. The solutions are made substantially
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I's derived from amoni um groups, quaternary ammoni um groups, sulfonium
groups, phosphoni um groups, and other positively charged functional groups.

9. The ma},§9¢4pheCl @i m5 wherein said hydrogen-bondi ng i npefashi/aas occur
bet ween hydrogen-bond accepting surfaces and hydrogen-bond donati ng

sol utions, or through hydrogen-hond dopati ng surf.aces apd hydr.agen-bond

accepting sifpioRtcith Qkyysmqg@gézspﬁqle;q@ a%ﬂog Wnieaw’f‘ﬁ e’rfgglﬂa’ély of

claim9 wheggj ' r - [ fir t he

G o, const BE e R e PR e e Rb RO dups

and pol yet htheirglesimghbde ogitical Jdremetetsh dCbroesparidingly, E8cesh sale bnothar twnjwity\agenie r

- groups are polyethyl ene. gl ycol r pal yethyl.ene oxide). 12. .The t hod of
claim9 Meﬁ‘éyﬁesggi‘ﬂﬁﬁfa‘gﬁ%}m-‘g@ﬂweﬁﬂﬁﬁ F%ﬁ{ﬁ“ Ewélg?%lé? éé“&l?%?ﬁ‘([%'é’ group

consi sting Hﬁta@i@ﬁ.b%)/dsfr&la?fgjr g8aborit bEOR 503R088/keS piertdd, 'rei§nef&btg§rzhori c
- aci ds, phosphoric acids and phenolic groups. 13. The nethod of claim5

wher ei n sai th 330dnOsimdtg. c i nteracti ons occur through hydrophobic sites on

AT P T e R S e
i nteract i ong,oexiefdratle tVRR 8.0 8.6 RERIpREfeRblYHLEE S tand; SliRbYETerSRky Bt €
cationi c pol ysaccharide such that the cationic polysaccharide is bound to

t he bi onat eadded, snghfagberate] phosphatengitratedbigarbenatd, tmomefiaarine and mixfutsisonat eri al

i ht hal i Ni.Cl .16, Th d_of . cl ai wher.ei id | i
one i o n CHFONEy BPBHEburies ook bEesRERA Hirihnafly Bo hobRpdlbE I sy GelRe'S, P
i's a silicoGenéynly, tafersiwilledeikd inl&noiSranping Febnohbdilt BI0H td 2. 3Mweight N sai d

contact lens is an extended-wear contact |ens suitable for periods of
conti nuous peraents and prefstablyzfrem abisul.-S percenty and more prpjsrably,Hiam 8:15dPdi m 1

wherein thewgfé},"kg?rycg tpoI ysaccharide is selected fromthe group consisting
of cationi c stqar€n, Tationi ¢ dext ran, cationic chitosan, cationic |ocust

bean gum cati OnMa@iﬁﬁﬂb&@mﬁﬁ% Bgertdlin soth€ingtanclsdnmay bé deditabletulihdliden and
cationic scleroglucan. 2Q. A solutiagn for, cleaning_ and/qr disinfecting
cont act | enscsiesiering agspisgn thegpresent soluonsan grder torbind metal aonss Whichamight r obi al ;

fromO.05 t ' bRl t f f

consi sting gtfhggxgig a é‘%@@ﬁﬁ%&e@%@ ch,l[z’:fg ,ég?sztgﬁ%%%?e é’{ 61’? ?%etnlegﬁigﬁéﬂglengnd

m xt ur es t hénemfetettaaoeticlacRDED DA plnalits shits ¢disaqliim pae pesferred exangles akitegnt ;

one or nore toniclty, adjusting agents in concentragio ufficient to

provi de sol E’tei‘ﬁHalbégﬁS‘FgF} ‘FE}O‘B%?T Mﬁb%@'qqc}°§h@&trb'i@’@1mwwj and

from about 0.01 ffe gBHEns 6y dh tREHEEM iREntfont@hivR Prépap& BPAG&TRY bele-
techniques. One method employs two-phase compounding procedures. In the first

phase, about 30 percent of the distilled water are used to dissolve the cationic
polysaccharide by mixing for about 30 minutes at around 50° C. The first-phase solution
is then autoclaved at about 120° C for 30 minutes. In a second phase, alkali metal
chlorides, sequestering agents, preservatives and buffering agents are then dissolved in
about 60 percent of the distilled water under agitation, followed by the balance of
distilled water. The second-phase solution can then be sterilely added into the first-phase
solution by forcing it through a 0.22 micron filter by means of pressure, followed by
packaging in sterilized plastic containers. _

As indicated above, the present invention is useful for improving comfort and
wearability for extended-wear contact lenses. For that purpose, compositions for use in

the present invention may be formulated as eye-drops and sold in a wide range of small-
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18 WO 02/:17736 PCT/USOL/:t6974 21. The solution of claim20 further
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a] cal] ca] caB])mé-Baffemd Saline. Solution 2 was Solution 1 with 0.1% Polymer JR. Solution 3, for
h" pn*vd adn}LyQ{vqgl gb] X] c] c i ga &é cal caj%%‘ g]ﬂcl cal] ca] caU
S04 ik
ot i s
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' s1090& 09 ‘
$10048 (§) ‘%%“d Rlagae éa%%ﬁf’%%ggm)f%g%%%% g')p(o)g!r p%%t@ig% R
, S3109%T &' ( ) acduu!ed @Slescl 3161&(&111@9& &hd pesterior) of the lenses using AFM. The AFM used

in this study was the Dimension 3000 and was operated in ContactMode. The AFM

C

works by measuring nano-scale forces (10°N) between a sharp probe and atoms on the
lens surface. The resulting AFM images showed that the anterior and posterior surfaces
of the lenses stored in Blank Borate-Buffered Saline (Solution 1) as well as ReNu® MPS

(Solution 3) showed no significant topographical change. The anterior and posterior
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Solution 1 or Solution 3. The voids had an effect on the Root Mean Square (RMS)

roughness for the lenses stored in the Polymer JR solution.

The RMS surface roughness was calculated using the Nanoscope software
(shown in Table below). The lenses stored in Solution 1 or Solution 3 had a smoother
anterior and posterior surface compared to the anterior and posterior of lenses stored in

the Polymer JR solution.

Table 1 RMS Roughness for Each Set of AFM Images

Solution Anterior Posterior Mean
Solution 1 3.93 nm 3.03 nm 3.48 nm
Solution 2 8.85 nm 6.21 nm 7.53 nm
Solution 3 5.82 nm 3.09 nm 4.46 nm

The AFM results shown above indicate that the cationic cellulosic polymer
(Polymer JR) has an effect on the morphology of the lens surface, indicating a thin film
covering with large multi-shaped and sized voids on the anterior and posterior side of the

lens.

Example 2

Example 2 evaluates whether the addition of a cationic polysaccharide, Polymer
JR, to a preserved solution could reduce the uptake of that preservative into Surevue®
contact lenses. Two preservatives were studied: alexidine and PHMB. UV analysis was
carried out.
Method and Materials UV-VIS absorbance spectra of the samples were
determined on a Perkin Elmer Lambda 9 UV-VIS-NIR Spectrophotometer. The slit
width utilized in the instrument resulted in a beam size of 10mm high by 2mm wide at

the sample intercept. Quartz micro-cuvettes with a pathlength of 10mm and a pathwidth

14



, 31090& ()-1110%& () - t F109%0& () - &31090&' () -2222222q55bC!
11 f 1000°& ()-'109%0& () - 1090&' ()-s10% & ()- 10T 10T
10Ts9s109 &0(2) B 8X8899 debCl 1! PCT/USO1/46974
+ 1090& () - )lO%I'& ()-, @& 10%& ()-,$! 10%& () - #1090 &" ¢y =t +0% & )=~

. / ;
om0 1 e B o B0 e B Sl e ()
10T 10T 10T%&90ﬁr Wad ﬁsad@%étﬁ%ﬁ&:tfek fﬁeba&kg?&ﬁﬁ&b@ arid in the reference cuvette for
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1 ,, 10%& ()- Table 2

Parameter Setting
Scan Range (nm) 400-190
Slit (nm) 2
Scan Speed (nm/min) 240
Response (second) 0.5
Sample Mask Not Installed
Data Interval (nm) 1.0
Data Mode Absorbance

Two buffers are examined with their compositions listed below:

Phosphate Buffer
0.016% sodium Phosphate (monobasic)

0.066% sodium Phosphate (dibasic)
0.88% Sodium Chloride
pH=7.26

Borate Buffer

1.0% Boric Acid:

0.4% Sodium Chloride

0.11% Sodium Borate

pH=7.2
Results and Discussion

UV analysis was used to measure the absorbance of control alexidine and PHMB
solutions. Both preservatives had a A,,,=235nm. There were two control alexidine
solutions. The first control solution contained alexidine only, at 0.004%. It had an
absorbance of 1.43. The second control solution contained alexidine at 0.004% and
Polymer JR at 0.1%. It had an absorbance of 1.67. Twelve Surevue® lenses were added
to 10mls of each control solution. After a four-hour soak, the UV absorbance was
measured again. The control solution containing only alexidine and 12 Surevue® lenses
had an absorbance of 0.13. The control solution containing alexidine, Polymer JR and

twelve lenses had an absorbance of 0.28. There were also two control PHMB solutions.
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11 S& 109078 39UiEs109a OPr-RaHcors 15 U #sarone Y mesored a5t Thossd) - wz
- Tororonge o Rta R e YRR a4 IS Jeps g nabggrbance of 0.23. The

1090°&' () - S&Saitidd ¥dluior terffdining PHMB, Polymer JR and twelve lenses had an absorbance of
1090& ()-'@° 11099 T& ()-F!, 1 10990T0&' ()-f& ! 1090& ()-f& i j bCl
O @%.46. Table 3 éo)nverts the UV absorba(n)ce to micrograms gn) the p?eg'gsge%?cgego%~ t%velve

lenses in the 10ml of solution.

Table 3
Absorbance ugs in 10 mls
Alexidine 0.13 36
Alexidine + polymer JR 0.28 78.3
PHMB 0.23 38.3
PHMB + polymer JR 0.46 76.7

Conclusion
The results showed that the addition of Polymer JR to a preserved solution

reduced the uptake of PHMB and alexidine into Surevue® lenses.

Many other modifications and variations of the present invention are possible in
light of the teachings herein. It is therefore understood that, within the scope of the

claims, the present invention can be practiced other than as herein specifically described.
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1 1094°& () - YF109g &nhpusing treating the surface of said bio

material wﬂg a cationic polysaccharide.

2. The method of claim 1 further comprising treating the surface of said biomaterial
to provide a net anionic charge on said surface before contacting said surface with
said cationic polysaccharide.

3. The method of claim 1 wherein the surface of said biomaterial carries a net
anionic surface charge and wherein the method includes no intermediate
treatment step to modify the surface charge before binding said polysaccharide to
the surface of said biomaterial.

4, The method of claim 2 wherein said surface treating step further comprises
contacting said surface with a linking agent.

5. The method of claim 1 wherein said binding step further comprises retaining said
cationic polysaccharide on the surface of said biomaterial through at least one
selected from the group consisting of ionic interactions, hydrogen-bonded
interactions, hydrophobic interactions and covalent interactions.

6. The method of claim 5 wherein said ionic interactions are between oppositely
charged ionic groups between the biomaterial and an aqueous solution containing
the cationic polysaccharide.

7. The method of claim 6 wherein the negative charge on the biomaterial is derived
from at least one selected from the group consisting of carboxylate groups,
sulfonate groups, phosphate groups, phosphonate groups, sulfate groups, and
phosphinate groups.

8. The method of claim 6 wherein the cationic charge on the cationic polysaccharide
is derived from ammonium groups, quaternary ammonium groups, sulfonium
groups, phosphonium groups, and other positively charged functional groups.

9. The method of claim 5 wherein said hydrogen-bonding interactions occur
between hydrogen-bond accepting surfaces and hydrogen-bond donating
solutions, or through hydrogen-bond donating surfaces and hydrogen-bond

accepting surfaces.
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on the cationic polysaccharide.

14.  The method of claim 5 wherein said covalent interactions exist between the
biomaterial surface and the water-soluble cationic polysaccharide such that the
cationic polysaccharide is bound to the biomaterial surface.

15.  The method of claim 1 wherein said biomaterial is an ophthalmic lens.

16.  The method of claim 15 wherein said ophthalmic lens is a contact lens.

17.  The method of claim 1 wherein said biomaterial is a silicone hydrogel material.

18.  The method of claim 17 wherein said contact lens is an extended-wear contact
lens suitable for periods of continuous wear for about 7 to about 30 days.

19.  The method of claim 1 wherein the cationic polysaccharide is selected from the
group consisting of cationic starch, cationic dextran, cationic chitosan, cationic
locust bean gum, cationic gum tragacanth, cationic curdlan, cationic pullulan and
cationic scleroglucan.

20. A solution for cleaning and/or disinfecting contact lenses comprising from 0. 1 to
20 ppm of a biguanide antimicrobial; from 0.05 to 2.5 weight percent of a buffer
selected from the group consisting of borate, phosphate, citrate, bicarbonate,
tromethamine and mixtures thereof; from 0.001 to about 15 weight percent of a
surfactant; one or more tonicity adjusting agents in concentration sufficient to
provide solution osmolality of from about 200 to about 400 mOsm/kg; and from

about 0.01 to about 10 weight percent of a cationic polysaccharide.
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