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appears to CAd8igiodally, the surface of the lens can affect the overall susceptibility of the lens to

deposition of proteins and lipids from the tear fluid during lens wear. Accumulated

deposits can cause eye discomfort or even inflammation. In the case of extended wear
lenses (i.e. lenses used without daily removal of the lens before sleep), the surface is
especially important, since extended wear lenses musf be designed for high standards of
comfort and biocompatibility over an extended period of time.

Both daily-wear lenses and extended-wear lenses need to be periodically cleaned
and disinfected. Formulating multipurpose solutions that not only clean and disinfect but
are also ophthalmically compatible has proven to be a significant technical challenge. It
has also been found that some contact lenses become less ophthalmically compatible
with repeated cycles of wearing and cleaning. While the presence of lipid and protein
deposits are important factors in predicting comfort, the presence or absence of these
deposits alone fails to account for the observation that fresh contact lenses are typically
more comfortable in the eye than lenses that have undergone one or more

cleaning/disinfection cycles. Thus the cleaning and disinfection cycle appears to cause
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irritation osi tions containing PAPB and borate, or other non-phosphate
buffers. h aO;g?hn}Iﬁgh temperature disinfecting rgethods These disinfecting and preservative P P

solutions are especially noteworthy for their broad spectrum of bactericidal and
fungicidal activity at low concentrations coupled with very low toxicity when used with
soft-type contact lenses. Ogunbiyi et al. stated that biguanide polymers in the higher
molecular weight ranges usually demonstrate lower toxicity levels than the lower
molecular weight materials.

U.S. Patent No. 5,453,435 to Raheja et al. discloses a preservative system that
comprises a combination of chlorhexidine and the biguanide polymer polyhexamethylene
biguanide. This preservative system, used in commercial products for rigid-gas-
permeable lenses, was found to exhibit a combination of improved efficacy and relatively
low eye irritation,

Compositions containing PAPB and borate, or other non-phosphate buffers, have

been commercialized in various products, but at levels of about 1 ppm or less for use
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the above-mentxoned tendency of soft lenses to bind chemicals and the sensitivity of eye

tissues. Similarly, the concentrations of certain bactericides may need to be within lower
limits in solutions for use with soft contact lenses than in other products or in solutions
for other types of lenses, especially when such solutions are not rinsed from the contact
lens before placing the lens in the eye. Thus one way to decrease ocular irritation is to
use a lower concentration of antimicrobial in solution, provided that the concomitant
decrease in antimicrobial efficacy is acceptable. It would also be desirable to decrease
ocular irritation without decreasing the concentration of antimicrobial in solution or its
disinfecting efficacy.

Certain antibacterial agents have been found to be more compatible with contact
lenses and exhibit less binding on lens surfaces. In one case, it was found that

chlorhexidine, a biguanide, binds to soft lens material seven times less than
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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 1en§ 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,

Accordingly, the present invention provides a method for treating a hydrogel biomaterial
comprising contacting the surface of said hydrogel biomaterial with a cationic polysaccharide to

inhibit the ability of the hydrogel biomaterial to sorb cationic antimi¢robials.

In another embodiment of the invention, the surface of the biomaterial may carry
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provide a net anionic charge on the surface before contacting said surface with said

cationic polysaccharide. In one embodiment of the method of the invention, the

biomaterial carries a net anionic surface charge and no intermediate treatment step is
needed to modify the surface charge before binding said polysaccharide to the surface of
the biomaterial. In another embodiment, the method includes contacting the surface of
the biomaterial with a linking agent.

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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through interactions between hydrophobic sites on the biomaterial surface and interacting

hydrophobic groups on the cationic polysaccharide. Covalent interactions may also exist
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
gites or by surface treatment.

Examples of useful cationic poly’slaccharides include those polysaccharides
derived from the families based on cellulosics, guar gum, starch, dextran, chitoéan, 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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derived fromthe famlies based on cellul osics, guar gum starch, dextran,
chitosan, |ocust bean gum gumtragacanth, curdlan, pulgb ﬁ& 2&8

sel eroglucan. O particular interest are the cationic ymer erived
fromcel | UWOSRM7R@terials. It is believed that the degr e'@mfsoﬁmBmO MAY 2005
WO 02/ 47736 PCT/ USO1/ 46974 inhibition activity is related to the strength
of the ioni cifEb@HIRY WesRel tb&n@é&engﬁ%!f&e IS ﬁcﬂﬁﬁgg‘aﬁe'eﬁ'ﬂlagﬁf}de lens

surface. Thus, stronger bonds are belTeved to en

i nhi bition efi&cesoatimgand e davs pusfrca Bwssrongen bends asdielieved o énbenatitsé nf ect i ng
and/ or cl eany&gre8 HMAGdn effetfdses. The sol ution preferably conprises from
about 0.1 to about 20 ppm of a biguanide antimcrobial; 0.05 to 2.5 weight
percent of a buf f Eke igyentonslsppioxides 2 sohiopHerdisinfestingand/or cléinigrchntactt e,

t romet ham nejgad Fh&Ldif ent .o

surfactant such as a tfo%)ﬁégﬁ{aﬁl‘} rflgl}(sg%‘lﬂ%%a%glg}@s%% Lﬁ%iﬁngﬁﬁ{’@‘?&%pol

Al ternati vel ynmmmblahmsm ﬁwSc,*mgiéperpmt pHmbuffer sumh abbbrater piosptam) citaten is an
amount suffigj 0608 mr ff action while

mai nt ai ni ng ag%](ia%c))ltw{t tlgh%o FONI G @gl%o%qlw £ ‘Ig?'el htl’fe oL R conpri ses
one or nore susfictant spelney &lmloweagelmcsmseglpelybmﬁate-fzoam tylwxagp] Aliferaftivelyst | ng

'n concent r ab ahbdmyp SUbHAEH b Blne Wi W ot Bhohlh S R R PSR about
200 to about tMm@cmmnbM@mghelmmmmthMg h@eptahrlesrblum tpma‘ber abI y
conprises fromO.2 t of a . biquanide antimcragb

wei ght percent of%a %@%efﬁe{% Fompgises c%gowpreﬁglpggr&djlgfmg %Eegtﬁls?lﬁ"é?dant an

one or nore fromithd gxyum@bmsﬁmgmlﬁg@m&alm lmmﬁﬁﬁlﬁﬁbmﬁm pSLylfafsltxﬁblﬁﬂta?& ?h
e solution o e

provi de sol uti on.os IaI|t

i nvention norée? %Fg%éﬁ F?f‘c Pﬁ’ §‘8’g ‘Fi‘?ﬂr@ggg fq}utgonm;mo}g;1tyd) fiomaabant de
antim crobi a20016aﬂ:&1tt4003n0m1/@3t percent of a buffer; 0.4 to 2 weight
percent of a sur act E’r‘i‘f’h grﬁd one. or egore tonicit ad usting agents in
concentration suft} phihe Jvgitiog@relEably compEsrBrmGa o 19ppmadat o 320
mOsni kg. DEmguﬂneaﬁsamrmﬂm &1 @rwaghwmi &M bulbaon!8'S W&géxpg QBgkeri al s
useful in the égnt%i nventi on ar%%ﬁu in U S Patents 08,906 to

Kiinzler at %f ene pr morg opg pg agents in conpntrion suffictentdo | er et

al.; 5,708, %wﬂ@sdlﬁhoxﬂésnﬁhahty&?@dﬁ;%ﬁznggn/ﬁgnbury et al.; 5,610,252 to
Banbury et al. 1f 205 to,Lai; 5,449,729 to Laj; 5,387,662 to Kiinzler
et al. and 5, 310 ﬁxfg»‘ ofugion gf ¢ ¢ invention more preferably comprises from 0.3 to 5 ppm of a

biguanide antimicrobial; 0.15 to 1 weight percent of a buffer; 0.4 to 2 weight percent of a

surfactant; and one or more tonicity adjusting agents in concentration sufficient to
provide solution osmolality of 280 to 320 mOsm/kg.

DETAILED DESCRIPTION OF THE INVENTION

Examples of biomaterials useful in the present invention are taught in U.S.
Patents 5,908,906 to Kiinzler et al.; 5,714,557 to Kiinzler et al.; 5,710,302 to Kiinzler et
al.; 5,708,094 to Lai et al.; 5,616,757 to Bambury et al.; 5,610,252 to Bambury et al.;
5,512,205 to Lai; 5,449,729 to Lai; 5,387,662 to Kiinzler et al. and 5,310,779 to Lai;
which patents are incorporated by reference as if set forth at length herein.

Rigid gas-permeable (RGP) materials typically comprise a hydrophobic cross-
linked polymer system containing less than 5 wt. % water. RGP materials useful in



whi ch patents-are incorporated by reference as if set forth at length
herein. R gid gas-perneable (RGP) materials typically conprise a

hydr ophobi c cross- |inked polymer system containing |essgth m %
water. RGP materials useful in 7 $8W WO 02/47736 PCT/ USO1/ 74 accor dance
with the pVBIFM3G nvention include those materials taugtwcTiusoidBofat ent No.
4,826,936 to Ellis; 4,463,149 to Ellis; 4,604,479 to Ellis; 4,686,267 to
Ellis et al. accoma@zavigg@epmsmthivsntionimeﬂwe tatefihlsitaight in&JS Patdnt 8132, 658 to

Baron et al. t 77, lint et al.;
5 177,168 to 4526, oy W‘GEE‘;%L%E%%OEI“Q“’%‘P o 61’8’5]%@ %‘%7 to MGee
and VaI i nt; 5,8%836919@111&;419&6 284 todtllis et's].;3%08 ,295358t¢Ba1‘daleta11, 580,215t . 5, 610, 252

L2 anen chaffunysbal 3320 R8s Loyhah ol Sl 80 Brdi Had hdotble hiefe ng

an RGP mat er étal.; 5,33679% o dMdGeonnd Vatipys, 35(8&995@0Laeaa1vylm4\9a8to€‘VMu@fatﬂ0nt act

|l ens materi a n|on| ter.,i i ther id or soft,
are particul g.’?) %jgp&?t %ﬁﬁ@@é*e@iﬁgg Sf%ﬂarﬁé?é%\fale\ts% - BSnked

pol yneri ¢ syRitents, 3@6;91‘7&td1Elltig eV tt@ichési p@d‘fer@émhéth&rd)ﬂiﬁakuﬁgt RGP MRy dr ogel s
coul d be si Ilconagreydro el s, V\‘h ﬁ@ % al@;ﬂ%& ve a water content greater
t han about five RYenRey applicghl ¢ © At spofsst Reematghdsend en to about
ei ghty wei ghinigui¢ caindot lefisimbterinlt @ithﬁhfgl@dr%oﬂ St@pariculrBARERHe D YRR LIET | Zi NG
a mxture contai nhn"mti Iea L. one_siljcone-containing nononer and at | east

one hydr ophi T HBH Neys] ‘P%%omﬁﬁ%?????ﬂm“é‘i‘%w ingh seibrimyni t s f or

use in the fasepSidihydfogels lcbuldeélﬁhbwﬁh?@%é!s Qﬂ&h%héral'l’}"ﬁ’é% aifdtel Béntdit and
numer ous exanpl es ara ogt vi de U S. Patent Nos. 136, 250; 4, 153, 641;

4,740,533, 556%% VFOY e Pelz‘}e%ed'@e@°°mﬂloswe?vv@nahwat@tgsm@95 In
particul ar reagaydelgdt FRBRCSucheRIRRIs aEJk%uiliﬁﬁEﬂa?éﬁtBycﬁblﬁﬁ éfzﬁ{gt qlé&gup@no”er S
e

used in the fornatlon of silicone hydrogel's has béen in reduce
t he accunul af9PEHnRg at leastens; silicopmcongpiing monames ard atdeast enedvydfopbilic as

descri bed i NmbhomerPApplichig s1l1éon%566nt§§17ng m‘ﬁh ofhérle itk i@ﬂ%c?ﬁ &x%:?dr;n% on Hpr eover,
t he use of S|I|cone cont ai ni ng nononers having certain uori nated side
groups, i. e.siliqopehydrpgelgargwel) W@dlwweemarmmvmwmﬂ%men

t he hydr ophipdight 8a6 451361286 t L , scribed in
U s N R O S T R 3 o s R OB el use
for extended: 3\}é)a7r79aﬁf51|ﬁ%5§§99éns are also applicable, provided that surface
attachment of the,paticaR r‘égzﬁ-&’k&’&ﬂ%ﬂ@xgkgﬁle%nﬂ&onaoﬂ%ﬁqese '3{1 ?sefis

gas- perneabl e | enses are of Interest because man
in the formation of silicone hydrogels has been indicated to reduce the accumulation of

deposits on contact lenses made therefrom, as described in U.S. Pat. Nos. 4,954,587,
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



utilize nethacrylic acid units for wetting. These acid units generate an
anionic surface that can conplex a cationic polysaccharide. Surface
coating materials useful in the present invention includegqalyl gpsc 8 30 MAY
2005 WO 02/ 47736 PCT/ USO1/ 46974 pol ysaccharides, for exanple cationic

cel | ul osi cCWPIPYTHEGs. Specific exanpl es include cell ul oFica/ysolasmar s

cont ai ni ng N, N-di net hyl am noet hyl groups (either protonated or

quat er ni zed) rehdackirides,dsd sxappleyatidtc @b PoIPMers. Specific examaleg include

NN- di met hyl am pqg- 2- hydr oxyl propyl - groups (either protonate

quat er ni zed) .ceﬁfﬁ??‘%ﬁ WETQF?{iF’BE’ﬂé‘_I’HtﬁW?FEYIEm@P@hﬂW&lﬁbﬂ nrotopated brabl e or
can be preparquatehiyzedpindeeBulsdopslyhérs thiftaiRing N MiARh XA S yd?ol:!(?f oY

ni trogen-contain et hoxyl ated gl ucosi des can be prepared by Acr] ng

I n
hydr oxyet hy| STU®F ﬁegﬁh8f§?5° 3tefl oF quaterriter)y | Gatinmin cellnlostanolymers are cepmeioitdly
Vari ous pref efsitBleorbidby i r ially avail abl e,
1 potatcoschons st s L % GENRGR, Al

for exanple water-soluble polyners avail under tic,

Toi l etry, anda8syFomEBnastoxylated ghyosifies bagrbamrapared bpotagtinphyeroxiysihyll 0" . Such
| i : i : . f RE
ol et 1 1 o appaee et by B o R g oA Ferl et o

- Polymer from Anerchol Corp., . j ese po
quat er ni zed REKERHTRAYY$ra Afewemmerninlly assilshly, ohexavmpld wihtessotubopolyraérs chai n.

The cationi € g68lablhQ8drG d in, the coppositions at
about 0.01 t%o about _trelh 10:?%%5&?#6@%?2%&%%&%% AR SHERa et er abl y
at about 0. 02Pelyquaiamiwm-407'y Sughmiolymedrgire cpemereiatly awiilhble abdss theGrsdb nkfe about
one (1) weigleyl L SRS fe Syitabl e cationjc
A ol o ASRRELRC, Blior N Uiy dhioimiiamaio. are

cellulosic materials ha ow ngrtornu
sel ect ed frofRaEmiged le\&ﬂim@wlmmncmﬂalmgrth@@lhloeic@oi}mer EHairfC20  al kyl

roups, C, to C, RIS I dihydric al kangl s,,.hydroxyet.hyl groups,
%ydlrjgxypr-opyl groups, Hé@h;‘; 1@?\%%0")'(’ féneé#%]ﬁ% e,%@%%@ﬁ?%ﬁ%&%“%ﬁ&ﬂﬁ@; phenyl
grou p; . " 7" 09 sughoutiien (1) Nvtmghxape'i'ru)efusoﬂtl'mlsom;a}‘ositi@xfl|i pkﬂ‘&ﬁm%@ﬂ?(mﬁf R(')&N&ORZf a?:lqlé R,4 y
is a rou . r i.s: R L==X- N+, *
o) e R Wl ElerddAf i oot BB s e/ Sy iEhtaises bein

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

H,0R,
0
—0

Q@

Ry Rs

Wherein R, R, and R, are selected from H, derivatives of C;-Cy 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:

R\ | CI’H
7=X" E:'—}N+—-(-CH2-)-X—60H-);6-CH2-)Z—



R, R'.and R' can be H CH3, C2H5, CH2CH2OH and CH2?HCH2OH OH x=0-5,
y=0-4, and z=0-5 X =d; Br, |-, HSO; CH3SO4, H2PO4, NO3 U. S. Patent No.
5,645,827 to Marlin, et al. (incorporated by reference a8 0i WAs@0§ forth at
| ength herein for a discussion of cationic polysaccharides) discloses the
use of coMPE¥#¥ons conprising a cationic polysacchari eTiusolesrai nat i on
with an anionic therapeutic agent, for exanple, hyaluronic acid or its
sal t, which whera: known denmul cent for the treatnent of dry eye. European
Appl i cati on 0887 Marlin Ioses catlonlc cel l ul ose
polymers to dellvgf c&??%nu&m%%@féﬁﬁu?#g QH 2ad pecially for the
treatnent of glaucoma. U. S. Patent Nos. 4,436,730 and 5,401,327 to Ellis,
et al. (which are incorporated by ¢ﬁqﬁ€ as if set forth at length
herei n) disclose the use of catlonlc 4t 0si derivatives in
contact-lens treating solutions, inclyding the conmbi nation of a cationic
cel l ul ose polyner and an ethoxylated ucose such as glucam Optionally,
one or nore additional polyneric or non-polyneric denul cents may be

conbi ned mﬁthﬂpﬂqmehpx@hg@qu i ngredi ents. Demnul cents are known to provide
wetting, turi ng and/ or_lubricating effects, resulting in increased
confort. fiti Pl G al.PsV0sct as a water-sol ubl e Vi scosity
bui | der. Included anong the water-soluble viscosity builders are the
non-ionic ceIIuI05|c polymers |ike nmethyl cellulose, hydroxyethyl

cel l ul ose, hydr oxX$: ﬁé‘eﬁ O 8cto Marlén, etel H{oworpetatel bycrefetenbomef set

pol y(N-vi nyl fayh & ﬂ@ﬂ! uch Vi scosity
bui | ders or denﬂ%%%ﬁ?%ﬁamaﬁwsﬁ oyeéﬁl n a&hfsg%bﬂ?ﬁ&%%{l]‘ﬁc?os?% tJfrom
about 0.01 t@n&Q@GPﬂSEOmPHW@Egﬁ@tlmm@mccbmdemsmmtﬁmttoab\hmantahibniél scosity of

bl opyl ene o1 podpatt Afbn Toceabfiplet BafiRic R ol SRS o B Bl cont act
| enses in ad bﬂ’dém@;@em afidryt ¢y i&mmnmhmomosmmmau&@nw B Res

PCT/ US01/ 46 t_of t
ant i myor obi ol Sont 2 obe ply S TUENE) Al BERearihc sBpin SpRIE G

chem cal s _tmtmtpﬁ@aucpmw antim cro_bl al activity through a chemcal or
physi ochem cal i R @reagdi ﬁ@s.‘ﬁ",zfaE,756‘§ncf‘§,zfd1%9'7 ?c! El%g,%?gf fvrx;(}?iéh 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 carboxymethyl 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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Exanpl es of cationic antimcrobials include those generally enployed in
ophthal mc applications and include, but are not limted to, quaternary
anmoni um sal ts such as benzal koni um hal i des, bi guani des_such as free bases
or salts of alexidine and chlorhexidine, hexanethyl ene $BMh2W8s and
their pol yW@O347736| yquat erni und, cytolytic peptides suatTasgapmeseptin,
ceropin and nelittin, and conmbinations of the foregoing. The salts of
al exi di ne andomthihoz ﬂssmfedhn@amamt bforeick hfe @ﬁ@ﬂ@hﬁtmﬁérobﬁ%%ﬁ@' c and are
typically glycon nitrat cetates,. ph hat es, sultates, halides and
the Fike TSR Bt i SRnel af pRbcir LooBp LR or i ok OISR r e
bi guani de i s atthitytiexaghet dhgévabor phiygocheinital 1ﬁﬁfﬂ2€ﬁélﬁvﬁhﬁﬁérﬁ%ﬁbhﬁpﬂg§msms
fronZeneca, \ébé( 1 rk Cosnocil TM CQ ~Generally,

y

t he hexanet hyT® "'e%?ég)cﬁg?{?ﬂ@%%?’?h’égéncﬁ‘éﬁeg@s? gsnsrally guplpysd in qybtbym nopr opyl

bi guani de (P&ﬁﬂiﬁaﬂdﬁ&uﬁdﬁiﬁh&@ﬂbhﬁﬁemllﬂhﬁ&t@ lquatBink9 AR urd M Q025! T used in

the subj ect %ol ut i an {1 nt i m rob aI ent should be used In an anount

that will at T’I?ezg B@rhla g?sﬁg) g@ﬁW@ﬂﬁl@ﬁkﬁ@WIa&dl on in the

f or nul at i ons celEiHkRgRE, heﬁﬁﬁétﬂﬁaw aiguaaxddd éﬂ@ﬁ&cﬁonﬁﬂer@gggﬂhaté@uﬁﬂ ﬁﬁ{&y{% t hat
our’ frou

wi |l reduce the m cyobi al bi oburden b% two l'og ord and
more pref er aBFRAGESSUGh & sRaseptin spropin ap meligins andypmbingtiersef tiolforegaing.

di si nf ect | ngTﬁéTm%félﬁx@ﬁeMrhéﬁﬁﬁe bl it bR bE bl gl @l bur den

on a contact |ens when used in reginen for t reco fded soalngtlrre
(FDA Cheni cafYP5elly glugenates,miteates, é@gﬂyesmﬁphmmsulf&%liah@@mchhe likeerheSol ut i on

Draft Qui del pR@sied aﬂ_ﬁiﬁllc%kah}ébl °%§%Q{g§%ﬁ@éls ol 1, e?:%ﬁ%t@ﬂt rations

rangi ng from about 1 to abou 5% ) ¥ om
about 0. ooooblgﬂﬁn%?d@qucldmavewbh fromy %&@dmmg@cmt DEnmdsr tmmnddemerk in this

i nvention magogRdiak Q. idtnaddly, tthé)ﬁkxgxﬁ tﬁ?‘é‘nelﬁ&aﬁﬁg 131'91 ore% eﬁicrl bed
above, one or nore other conponent ﬁ ar e co

opht hal mi ¢ sB? W@ﬁ@opxlbrgueméwﬁiﬁé’mmm mogoulglt\wbglhts zfupst,o abou‘tllod) ,000.agent s
and the like, whirgQqah thels &?&‘éblﬂﬁoﬁ) o%lﬁ‘ag%&?%% pr e confortabl e

to the user. The aqueous solutions o rese lélrztt:‘ typically
adj ust ed, wi #RoYnbHiatilat dggetpagially redaquhommmmpapmmnﬁxymef nor mal

2ol 11 v St ol B4 a8, i phole ol i Sgu ol beeer 1 50°
MAY 2005 WO the miqobigl thebnrdesdby/twe daptordenindfurchowistand phyep:efefwlyq@l onsddd ne used
2nd made hy oo 8¢ hah: Mk BRAAG s diin SR ahoul i i Fpoyi i Pibe  ©

and made hypotonic or nic eir
desi rabl e optliniafte femicwbiat burdmne&sqntmdenrgﬂwn wsedia segimenh for @fe Ot her

tonicity ageffSnmended soaking time (FDA Chemical Disinfection Efficacy Test-July, 1985

—t

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 abouit 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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may result .in-the formation of a hypertonic solution that will cause
stinging and eye irritation. An osnolality of about 250 to 350 nOsnikg is
preferred, nore preferably 280 to 320 nOsm kg. The pH oéd% ent
solutions should be maintained within the range of 5.0 t0 " &. %ﬁeferably
about 6.0 YO WB4H3% npre preferably about 6.5 to 7.5; sui trtiusotusbfaer s may be
added, such as borate, phosphate, citrate, bicarbonate, tronetham ne and

m xt ures t hésotonic, Wquvla’Eleldgmﬁ]fﬂhﬁe wsee alpfiedraii EqibindRhs dthétwade! ﬁs:HE}'iy enhanci ng
the efficacy will be used in anounts ranging

from about Ob%Ed‘fdA‘EEl %enﬁ?vg%ﬁéndd@‘?‘giﬁmm%ﬁﬁ Pidshypaionic, thedenses willtese1. 5

per cent, and tiedesipblioptit byantentiChmbdpohindy, Blsalil AR Bhcid Qedfll U 0"
to bufferl ng ggentliiqthn sone |°|;thtances it desi ra eto ude

sequest er i ng™ag &Rt ¢ fomgatiqng érhypgr&nmspblﬁent ﬁt ‘ﬁhllcféﬁsetsﬁnmnmm&m’bal i ons,
whi ch mi ght iritabien. wAS esnistality ofdbolt 25080 bmo@ﬂﬂ(f 4 refe%& %B%i_g 05 bgf @ﬂd
collect on t 18, ené thyI ene- di am net etraace |c acid (n % and’ 1ts salts
(di sodium a ip?r“é #d exanples. They are usually added in amounts

rangi ng from abourheq)l-ﬂéf th@pra@atifolfiods %hﬂmen%{tﬁﬁéﬁwxﬂgﬁﬁhesrgﬁ f93>5t errpl oyed
In the prese b e h{fgn can be prepared by a variet Rs.
met hod enpl 0{3} ﬂg gut e ufh namgPrsfeErbbiRbewS. S tory. i, Iﬂmtetbilerlmfferspiwslm about

30 per cent Odddeliueh Sliold & SheBhAL, ik, UREHodef, EhSRh e blEmERLON C

pol ysaccharlglg m Xxi ng for abodt tes at
first-phase ©gfegtRafate P'éff?rﬁéfﬁ péﬂfmﬂslt m@@laalw fmhancingcuh@fﬁwcyaemmut es. In

a second phagegperall . reservatives
and buffering ager}{ﬁdfﬁﬁﬁ{uﬁdg#sﬁn 2’%1 g&g angﬁglﬁﬁ aﬁoggﬂ%sag?gﬁ’é 5?‘ t he

di stilled waltsEsentdpdprefeEabhafiom ;1 1315 nevasut, and mdre plesirabiy,cfront 0.18kst i | | ed
water. The sggghdeplaase sol ution can then be sterilely added into the
first-phase solution by forcing it through a 0.22 mcron filter by neans

of pressure, fol |lBadditigrto bpggmgﬁgqgs,| in sgteinsthnceel nply bs degrableté Rich@é S. As

di cat ed f f nf ort d
wear ai 11ty g aa6F ke pr QU bAALhe 7 B B ity SR P st ' "

conposi t i onsothesisggeact with thy éenp padenirotein\deprsitoandroalieds on ﬁmmsl mtllenas

eye-drops a 12.30 Y 2 47736
PCT/ US01/ 46%%5@(%93%3%0%% ner crlggnic’aitgfdé odiymy are, 3% °xa§8 fir @ t ai ners

can be nmade ﬁ?bﬁan{)ﬁ@cd(ﬂﬂmmmemmgrﬁmhwam nudput 0. DREighi gareedensi ty
pol yet hyl ene), G¢]¥Q519f?éﬂs‘="mlo qug?gr%et pxél %ggnga%rb%%gp%e byavaaggtytohe like.

Fl exi bl e bottl es havin 1 t% Bna
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. Tn 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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di spensing tops are especially suitable for use with the present invention.
The eye-drop fornulation of the invention used by instilling, for exanple,
- about one (1) or three (3) drops in the eye(s) as needed g Ap mpgesent
invention is also useful as a conponent of a cleaning, disinfecting or
condi tioniw@oye78& i on. The invention may al so i nclude swcrasbedsdm, eit her
amphoteric or non-ionic, that are known to be useful conponents of

condi ti oni ngvohugé cxrntahhmmg t6 80 1l irndife. fSQEh eRftReLcah 8OER%e iNaNPPES Of

suitable for 0 I si nfegting solutions are
taught in U. @ulh% %&tpogr @3’% §aﬂb§g( é“?ﬁ?“apﬁ 8 WQPSEI?O YReapsdens; s .

i ncor por at ecbow(eﬂlszfeﬁé RRpaAR) hild BEtikd AMbiblaboteN el g ReARNAenFSAMRLES
Exanmple 1 Td%s exanpl e |IIust@‘gt es. the binding effect of the cationic

cel | ul osi c pOTRFAERE BRE H° CHFERSpIEble ferawe Wik thegrrsend Inveptiere Rgrege-deapr)

| enses (manubasiluidchrine Mws@ﬁse&wmﬁﬁmg for HENHRT ARANEAHN1 ) Mg gagt hree
different solutions were submtted for conparison by Ato

M croscopy (SemyindhegyeE) asneadedyti on 1, for conparison, vvas a Bl ank

Bor at e- Buf f er ed T
Solution 3, for qﬁ&?ﬁ%ﬁtﬁgﬁp???g%%m\%gﬂwqﬁﬁﬂ?& W%El? éﬁ’iﬂg

Bausch & Lorfsndifiering selution. Thwjnvertion mw@slnwédeéutfa@&ﬁs;mﬂwethhm orand t hen
removed {1 oo g ki robhyn 486@ ot bt ek B B BIEE WY ST adalnd ST LI ©
fashion for a m ninmum of m nut es were”cut win cl ean

scal pel on aobitiepniosFepsast bmﬁ;tE&wlegmfeuwhibwlwb@nefamcleeningamﬁmti oned and
placed on a wer e
acquired for(ﬁéelfgl%ﬁt %%@h%gsﬁa?eetrall t%?U Péte cegt’dlgg’??% 90?@‘[&%&8 ensg%er’tr}gﬁﬁbmAFM
The AFM usedncqmomﬂqaby@lf&l@t}cemsfseﬂfm'ﬂntdmmhmmﬂooo and was operated in

Cont act Mode. The AFM wor ks by measuring nano-scale forces (104N) between a
sharp probe and atoms on the Iens surface. The resulting AFMimages showed
that the anterior and posterior surfBEEAMPI®S the | enses stored in Bl ank
Borate-Buffered Saline (Solution 1) L?I as ReNu(r) MPS (Solution 3)
showed no significant topographical g%ﬁﬂ'ﬁ The anterior and posterior 13
30 MAY 2005 WO OZhisrcxadpedhustised thé bhdihgeifedtat the c@tionid't&llhb&&@ﬂy&te@bﬁd in

Pol ymer JR sol,ut tion oweq, a Si cant ferent
t opogr aphy ﬁ'é?péﬁ’ﬂcé%@"t %ns%so&ﬁe@?] 13““??1&‘?‘?“?‘ aFt?ﬁed\}ﬂg’t Hg'ffﬁpfg‘ihépsé’éd and
shaped voi dS\I@@Bﬁmka,tN)l)Ehﬂ:FéeQﬁﬂf@ént@dSldn&ﬁﬁe%duBﬁntfdd%zad‘oﬁﬁvmgaﬁ%"}e voi ds had

an average e&{# 1}4}[ &F These vmg | i ke, anomal i es were not present
inthe | ens H;rosco;)y M) analysis. Solution 1, for comparison, was a Blank

Borate-Buffered Saline. Solution 2 was Solution 1 with 0.1% Polymer JR. Solution 3, for
further comparison, was ReNu® MPS (manufactured by Bausch & Lomb, Rochester,
NY). The lenses were treated overnight, and then removed from the vials and
desalinated in HPLC grade water in a static fashion for a minimum of 15 minutes. All
lenses were cut with a clean scalpel on a clean glass substrate. The samples were dried,
sectioned and placed on a clean substrate. Three 50 x 50 pm topographical images were
acquired for each side (anterior and posterior) of the lenses using AFM. The AFM used
in this study was the Dimension 3000 and was operated in ContactMode. The AFM
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
(RVB) roughness for the | enses stored in the Polynmer JR solution. The RMS
surface roughness was cal cul ated using the Nanoscope sof gyp dzmhown in
Tabl e below). The lenses stored in Solution 1 or Solution 3 had a snoot her
anteri or aW@%¥é%¥8Beri or surface conpared to the anteri or ranvusposbari or of

| enses stored in the Polyner JR solution. Table 1 RVMS Roughness for Each
Set of AFM | suefyes oBeleuériseysivtbEini PolyRes TR kblatide@bluBol %gtsihew&ﬁa SighiEBarfgnn8. 48nm
Sol ution 28\.,\?81§f nng. 21 n[ﬁV.%B urn Sol ution 35.82 urn3, 09 nm4_.§6 nm The AFM
resul ts showH SiBVEPOSE ¥t Be fURaee 1 neversdwitha thinddm, with syudti-pieedansdr  (Pol yner
JR) has an edlibpatvoids cot@ingBbBRaleasy ardipobthtor s@BRes Uea@oidd RdiqabiAg @ thin
film covering with |arge rmlti-_sh_apeéj and si zed voids on the anterior and
posterior si #4010 e nEheseEyqidnbike aonmlisgpere not resseitiin thedenshedtored it he

addi tion of | 0§} S | fley, o R resfarsed sol ution
could reducegﬁlﬁtg&nulg(gyasﬁ%lﬁ% g’t %g(?%g?éegagra\r}gﬁ%%gﬁ Fhﬁt%’g&#egl%/g%‘%ﬁ aﬁ\é%)nt act

| enses. Two jopghnessiar the tensagsioredgn thti Rodymen TR soldfiore and PHVB. W anal ysi s was

carried out. Met ' PRV [.napce,spectra of the sanpl es
were deterni nedh_ﬂg{r%@%@%ﬁ%@%ﬁ%ﬁrﬁo@%ﬁga@?%@ﬁ%{ RO bhot onet er .
The slit wi@awniniTableddlom) Theelenses stoxedem$olutizmul drédlution 38 had akimsothe of 10nm
hi gh by 2mm ui mwle intercept. art | cro-guvettes with a
pat hl engt h o&%&%&dﬁoéggoiaﬁﬁ% cafnllfgrfﬂ?%@e W\%JOE p%"@‘é?ﬁl?’?”‘%smredm

PCT/ US01/ 469%«PolyméniR sedutienut i | i zed to accommopdate the small sanple

vol unmes. The appropriate solution was used in both cuvettes for the

background run and in the reference cuvette for the sanple scans. The
Perkin Elmer Lambda 9 Wa¥leS RMSSeghiicopfoo EaiiESce6f AT IaRkesUp tO the

condi tions s—hewr‘so.‘ﬂﬁi'og\ﬁ'ﬂ fr Tab'flinézeﬁofar aRet-er Q%Etggic?fg S6 _— =190
Solution 1 3.93 nm 3.03nm | 3.48 nm
Solution 2 8.85 nm 6.21 nm 7.53 nm
Solution 3 - 5.82n1m 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 ﬁathwidth
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Slit (nm)2.Scan Speed nni m n240 Response second0.5 Sanpl e MaskNot Installed
Data Interval nml. 0O Data MbdeAbsorbance Two buffers are examned with their
conposi tions |isted bel ow Phosphate Buffer 0.016% sodi g iRs te
(monobasic) 0.066% sodi um Phosphate (di basic) 0.88% Sodi um Chl ori de

pH=7. 26 Bovaoz7Bisf fer 1.0% Boric Acid- 0.4% Sodi um Chl etrmage1/499741% Sodi um
Borate pH=7.2 Results and D scussion UV anal ysis was used to neasure the
absor bance off 4amnivereutiibaith diddmntvdete RR\Ralls &b volames. Bn{el“apﬁfo?ﬁaevat i ves had
a ~' -max:235nn1 .There \Mar.e t WO c&ntfrol gl xi dine solutions. The first
control sol SPTUEAR BEHPSEA kPt Pikertes fRethe ‘F@,gm&’tld o gndim, the reforenee suvettaifyor bance
of 1.43. Theys scggt rol sol ution contained al exidine at 0.004% and

Pol ymer JR at 0.1% _It had an absorbance of 1.67. Twel ve Surevue(r) | enses
vere added to | TeaPerkirElmgehambdud V- \USINIR Spactrophetemetsr Wenset iptorths oak, t he

UV absor banggnisns ABRS YA g9z, The control solution containing only
al exi dine and 12 Surevue(r) lenses had an absorbance of 0.13. The control

sol ution containing al exidine_ PolynerTaR2and twelve | enses had an

absor bance of 0.28. There a e cont r ol SegtiigB sol Uti ons. Table 2
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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15 S 0. MAY .2006 WD 02/ 47736 PCT/US01/ 46974 The first control solution
contai ned PHVB at 0.002% and Polyner JR at 0.1 % It had an absorbance of
1.2. The second solution contained PHVB only. It al so haﬁ a%%orbance of
1.2. Twelve Surevue(r) lenses were added to 10nm s of eac

sol uti on. WO©4#773 f our - hour soak, the WV absorbance wer @ecntaasideent agai n.
The control solution containing only PHVB and 12 Surevue(r) | enses had an
absor bance ofhefi2BconfblsolutiontsndineiEHHNBQN0.002% atdPdlem&HiRBt 0P}, ViFREd 4R and

twel ve Iense bance 3 converts the W

absor bance t%s?ﬁ% ?cgé)rfzg\s%ﬁsetcﬂ%d #%@Bﬁﬁ@%?%ﬁ@fy IbplseBadan (he 10n of
sol uti on. Taws@rb&no%‘scmbq%% Sufevidd 183s8s ﬁé@é&d@ﬂ@@@oﬁé%@ Aoh Sgihne + pol yner
JRO. 2878.3 PHWVBO. 2338. 3 PHVMB + pol yner JRO. 4676. 7 Concfu5| on The results
showed t hat %°HE1°§d&fPF6FPuBP°‘F’(§P%€W elysgrbanqgswesemeastired egaiti The conttoked t he
upt ake of P . Mapy_ ot her

nodi fi cati onl_!s}ﬁg%gq\(}gtj??ﬁziﬂt %ﬁ?}ggﬁgﬁgwﬁ fgg%ségé]e?)l?nﬁ%gﬁg?%ﬁbsg%n%eoc’g@r?gr él‘h]en

i ght of thecomrabwﬂuhgs chaining PHlMB,ilbbummfam trelnedarsed imddintabstrbanss i n t he

her oi n_spect 1ol el BiRRR A R RO Ry &
hydr ogel bi demgeein the 1¢rohgfisbletioy cont acting the surface of said hydrogel
bi omaterial with a cationic pol ysaccha.gaﬁ? to inhibit the ability of the

hydrogel biomaterial to sorb cationic Sicrobials. 2. The nethod of
claim1l further conprising treating the surface of said biomaterial to

provide a net ani pnie—tharge—en—sat-ersur %“M betore—cont sai d surface
With sorbance pgs 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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sai d cationic:polysaccharide. 3. The nethod of claim1l wherein the surface
of said biomaterial carries a net anionic surface charge and wherein the
met hod includes no internediate treatnment step to nodify the surface
charge before binding said polysaccharide to the surface ofggiw

bi omaterial. 4. The nethod of claim2 wherein said surface tr npstep
further conprises contacting said surface wwth a |linking agent. 5. The

net hod of cl4i wherein said binding step further conprises retaining
said cationic polysaccharide on the surface of said biomaterial through at
| east one elegted, framthe group consisting of ionic interactions,

hydr ogen- boided% PRhed g%fttfe&Hgg aﬁ%&r"éﬁ‘&%ﬂpﬁtef‘. t@%@ln@@fl@ﬁﬂn&@& andpte
pnteractions. Sof dikehRbiabicthatehlvitiva UHRLR! IRALhalilDl Finh MR AGLEANS are
bet ween oppositely charged ionic groups between the biomaterial and an
aqueous sol ut i onf tehydragehkjomatesiaktatsodniatiopiclaptimiarblinisde. 7. The net hod of

cl aim6 wherein egatd ve charge on the hiopmaterial.is derjved from at

| east one sgl ect }elgg}erﬂloo(r%ﬂaq#ﬁle/anaﬁoﬁggsroﬁ?ﬁpﬂsf re&gg% &ﬁgg@?eaquagfr@g%t,ena

sul fonat e gr oupss prphidspht eni6Mio thsrge P @SRRI HITe doRtactiid saif Rr@EOWRR, and
phosphi nate groups. 8. .The net hod of claimb5 wherein said hydrogen-bondi ng

i nteractions océdf CH&%MYS%%V@@%- bond accepting surfaces and
hyd -bogd d ' | / - d £
ydr ogen- boR( At ffhdHT g%&qr\%hergﬁl thd IEJ{rﬁlldggf g%&lfn%grga?enrg? Eo e%? ggt: ng

surfaces and hydrogen-bond accepting surtaces. aim8
wher ei n sai d hyemniogiersutfacec-hacgeent iwhgran diepsets®inchdeend aderiiediind heat@eMUP
consi sting of pgrrol i dgr})%ﬂ%rou s, N, N-di Slégft jtuted acrylam de groups and
pol yet her gr oupsteP 1¢/meg! e ahgreerbor wud polysastharigede dien sai d

pol yet her groupgr&ict o M4id bfjaéefe 9l ycol) or poly(ethylene oxide). 11.
The nethod of claim8 wherein said hydrogen-donati ng groups are sel ected

from the gfoupThonsthodiofiglaih 2cwhdreinyshidsusfedatseating isfep firtheacomprisesul f uri c
aci ds, phosphor E Cta 1ci dsi, Sﬁg}o%oh @i g ECi ds a}nd phenol i ¢ groups. 12. The
met hod of claim DB S saf ‘Pﬂ(}_ P opiO8i*%E T nt eracti ons occur through
hydr ophobi c5si t ®he AitHod®fllaiat whdrain stidiifdifg sBp Airdet balapMics RethiniaRPbI C
groups on the cationic¢ polysaccharide, o

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 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.

9. The method of claim 8 wherein said hydrogen-bond accepting groups are
selected from the group consisting of pyrrolidone groups, N,N-disubstituted

acrylamide groups and polyether groups.
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13. The net.hod of claim5 wherein said coval ent interactions exist between
the biomaterial surface and the water-soluble cationic polysacharide such
that the cationic polysaccharide is bound to the biomateri urface 14.
The met hod of claim 1l wherein said biomaterial is an ophth§| . 15.
The nethod of claim 14 wherein said ophthalmc lens is a contact Iens. 16.
The nethod of claim1l wherein said biomaterial is a silicone hydrogel

mat eri al . ) e t f. c ajm16 erein said silicone hydroge

material i sjfé'n ﬁ’?gﬂ%@gp qu\ﬁgaé‘in ‘frﬁlé‘tsa} y%%?rtgé?ﬂpé apgpolysthydens %YCOI)

cont i nuous mearofgmy@@wgn&bﬁ4aabout 30 days. 18. The nmethod of claiml
wherein the cationic polysaccharide is selected fromthe group consisting
of cati oni c 1§t afbpmethad o slaimdfewhergin, Sa@dtyldmgen (bhatm&gnupsccae sdmted fibmcust

bean gum catio 1 i ony i.on | an and

cati o%i c scler og}eﬁ‘f %ﬁgﬁg%%art)%%ﬁcgp & Sg a\?\;r‘]lig’rsé‘?ftﬁnf ﬁ%‘ﬁéé’h{ ogic

charge on the cmldgmhcsmhmmmmdpﬁaaohlc%r&@rsl ved fromat |east one

sel ected frgg E_ gr oup. con3| sting of ammonium  groups, quaternary anmmoni um
ni

groups, sul C}jﬁlﬁ} %ngﬁlﬁémddmdr@h@blﬁgnte@gtmns occur through

hydrophoblc sites on the biomaterial surface interacting with hydrophobic groups
on the cationic polysaccharide.

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

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

15. The method of claim 14 wherein said ophthalmic lens is a contact lens.

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

17.  The method of claim 16 wherein said silicone hydrogel material is an extended-
wear contact lens suitable for periods of continuous wear for about 7 to about 30
days.

18.  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.

19. The method of claim 6 wherein the cationic charge on the cationic polysaccharide
is derived from at least one selected from the group consisting of ammonium
groups, quaternary ammonium groups, sulfonium groups, and phosphonium

groups.
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