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ANTI M CROBI AL CONTACT LENSES AND METHODS FOR THEI R
PRODUCTI ON RELATED | NVENTI ONS Thi s patent application

wobheismespriority fromU S, Ser. No. 10/ 028, 400PCrThatoo4/043722

was filed on Decenber 20, 2001, which clained priority
fr ANTFWIBBRGBMONWAOTG&EN&E}S AND METHORS. FEGR/ THFIRD30,

filed on Decenber LD OF THE | NVENTI ON

This invention rel at 435'38@%&}]:{)5 | enses havi ng

anti m crobi al propEUATED RA/ERTIONS net hods of their

production, use, and stora ND, OF

RS RERPTE D IROR EREBS PO THEEY Sl MO AROZP 40Py
tht YvdsTEPYR Dé'céu'nﬁ@r 20 %@ﬂ\hﬁlcﬂ%@@ﬁedﬁﬁenfyl ff&rh peensiandl

| enses were Al t houah t hese

applgeiies l—lal$e3%ru|’\¥0eﬁ@/lz§7 l9§@of"e‘i’ H@Pe&?@b@émsa &bl e for
all patients due to their poor initial confort and
their relatively | ow Berrreabl i t to oxygen. Later

devel oprents in R0 glﬂ‘@éN\éEN KNt o soft contact

| en

popy i RS RR8 SR B Pblers
asonatfas methlods Oz’aﬁ@Irlnﬂ@dL@ége,deoﬁﬂd)ﬁtoerel s all ow soft

contact lens users to wear their lenses for far |onger

hours than users of hard contact |enses. Despite this
advant age, t hBASKGRQIMAID B THE INNENTBONS can

enc t he buil dup of bacte

s EORREIeNGEs Bald S fRed BEITE ERID ko RhiER MEh P HERs
theofi 950, tTIﬁmﬁ’gaodntda@ hseses wEhe madel o -I}aod afatéxdals.e Aithough

ot m crobes js not unig t _cont
theasLlehs e Sy tgusach 1A fof futBid o BMafin e do.
thélﬁﬁ(?(ﬁ‘sl?lﬂiél owfbrttaﬂhib :Brlieﬁff rﬁletglvctelt,/{kﬁﬂ 9errﬁeabll’tﬁed otqbgem Oldaiéle

contact |ense at i.nhi bi cteria or
dea@lﬁememsclnala%ﬁelaﬂay% fisg F%S%{H%@?%Ae%ﬁe%ﬁew? HBPM or
hy@Fd@%fs Whﬁh@@%x@&nb@%o‘éuraff Ry MEANLSES fihe %éﬁf’tenses are

Further there is a need produce contact |enses

mqm.C@mfaﬁaM@tarp#laﬁr@%ed P@ﬂ@dﬂ@w%ﬁllfe\wpﬁrcoat%mquwefs to
WA NS | I'eﬁfgé fo??ﬁ%qg‘é\’ RHQRERaP Dsdrif Wéfcf é&rﬁa@tf leh&i&s.

contact |enses here is a need
Despite this advantage, the extended use of the Ienses can encourage

the buildup of bacteria or other microbes, particularly, Pseudomonas
aeruginosa, on the surfaces of soft contact lenses. The build-up of bacteria or
other microbes is not unique to soft contact lens wearers and may occur during
the use of hard contact lenses as well.

Therefore, there is a need to produce contact lenses that inhibit the
growth of bacteria or other microbes and/or the adhesion of bacterial or other
microbes on the surface of contact lenses. Further there is a need to produce
contact lenses which do not promote the adhesion and/or growth of bacteria or
other microbes on the surface of the contact lenses. Also there is a need to
produce contact lenses that inhibit adverse responses related to the growth of

bacteria or other microbes.
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produce contact |enses that inhibit adverse responses

related to the growth of bacteria or other
wor@sobst Al t hough nmet hods and | enses are knownCT/O810e4/043722

contact lenses that inhibit the growth and/or adhesion

of thbegh methodstdndremsesrapd &aoan,tbtherecontact idrfses therbt

B orgfiavd ¥ adtetfouer SRRl o A TUGOBANE R B s
SUFTLIGHN Op 0kl SRS ab velletmetREIALLEKIRG HENRTHN £F SFIHE

I NVENTI ON. Thi s i nvention includes an antim crobi al
naeBRg Hids iRy eSrb BV Y SHUGR SPLS CUPEFleacy.
Specifically, the | enses of the present invention have

metal to ligand ratio ofégreater t han about 0.6, and

pr ef er abl PEIABLERREFERIEIIONOR REIEINGEMEIONwvent i on

COMAhisSiRve %ﬂ%fmde‘éﬁaﬁ?é‘l’iﬂrﬁ!:llq‘biaq’fens‘ﬁavﬁ@qﬂg%veef ’

silver and a polyner conprising at |east one |igand
antiprigaeial efficary: rRnegifically, §1e Rnges of the Rreseniviweetian haves

T N A f 1.1 G
méabinbeht Y HRp e Sdhydtout I, hdpiEeBIry
phodpkdensesadithl preaehidwyantion &oimprise,ion€ist essentially of, or
- I | ' - = '
con BB polh ot onlie RO IGH BB hmerr,
ForinGl2) d - R33, C., . 6al kyl di sul fi de, phenyl disul fide,
urea, C -6 alkyl ur%a, phenyl urea, thiourea, C

- 6al kyl t hj,our ea, enyl t hi ourea, C . 6al kyl am ne,
phenyl amj\& sub uted G -6al kyl di sul fide,
substitytre

ﬁﬁE’?})yl di sul fi de, substituted phenyl urea,
substitut edl C . 6al kyl am ne, substituted phenyl am ne,

RH
I

wherein
w is 0-1;
Y is oxygen or sulfur;
R* is hydrogen or Cy.galkyl;
R* is hydroxyl, amino, sulfonic acid, phosphonic acid, carboxylic acid,
thioC1.salkylcarbonyl, thioC+.galkylaminocarbonyl, -C(O)NH-(CH,)q -R*®,
-0-R¥®, -NH-R® -S-(CH,)q-R%, -(CH,)q -R*, Cysalkyldisulfide,
phenyldisulfide, urea, Cq.salkylurea, phenylurea, thiourea,
C1.salkylthiourea, phenylthiourea, C4.¢alkylamine, phenylamine,
substituted Cqalkyldisulfide, substituted phenyldisulfide, substituted
phenylurea, substituted Cq.galkylamine, substituted phenylamine,
substituted phenylthiourea, substituted C4.salkylurea or substituted



10

15

20

25

30

substituted phenylthiourea, substituted G -6al kylurea
or substitutedCG -6 al kylthiourea wherein the

W@ wsei7et ents are sel ected fromthe group CONBCEUBIVG4/043722

of G -6 alkyl, haloC .6alkyl, hal ogen, hydroxyl,
car baxyalkglttamirda wheldio tHecsubstittifenthaspéetedted foimdhe group

am ne amd Il r 1.5 Q- 8;
R33 Icgnflﬁl %@a&yﬁﬁﬁmggﬁﬁ%%%aq@er%hgﬁ%}%; 8argo§<ﬁ|c%c§:‘,
substsufferiedcidi pifosphlsiic astie amirid)anddiky| acatdraidiet amhhirile
are selected fromone or nore nenbers of the group
consi stinergf C .6alkyl, halo G -6alkyl, halogen,
hydroxyl, cardxysj c acid, sulfonic acid, phosphoni c

aci d, am ne, dlne amde nitrile, thio
al kyl di sul fi d&, 'Scth'°§a$aiﬁw@d?cmybé31 66#'%'@‘#%“&6?‘? Cdvéalkﬁ

urea, G -6al kyl uregheRRBMIY 8P stitUdin®aReseldetdd from
al kyl t hi ourea, phenylthiourea, substituted

Creal kyl di sul fide, 8098 MoR BeMhesnof tegioyn ensisting of
substituted O . Gal lylaik@hals GRSkl haodt Butoryiea.

substituted C-|. 6al ky th | ourea Or ‘subst
phenyl t hi our ea V\/ner é@frbot(ﬁ@ acid, SB@WQBGﬂsMﬁSPH@nIC acid,

phenyl di sul fide, G, lémléi{ﬁgaacegr?tdgahlwé ttHl'oPur ea,

phenyl urea, and pheny i ourea substituents are
sel ected fromthe gfCawgkyddinglfide, Crgatikylsaifidegehignyldisulfide,

oSt e Sl onoL Do MRIGSH ER B gt
acet am de, and ni t r Oigalkylih@RBeRPhEqyl(Hb RS, subSTBiked
where R34, R35, and C?%gkﬁdlsulhgg,e&%gﬁtﬁpetdl B/heny’dlsu fld%
substituted Cq.salkylurea, substituted phenylurea,
substituted C4.salkylthiourea or substituted
phenylthiourea
wherein the Cq.galkyldisulfide, phenyldisulfide,
C1-salkylurea, Cqsalkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of Cq.galkyl, haloC4.galkyl,
halogen, hydroxyl, carboxylic acid, sulfonic acid,
phosphonic acid, amine, amidine, acetamide, and
nitrile;
-(CR¥*R%)¢-(CHR®),,-SO3H
where R*, R*, and R® are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C4.salkyl,
g is 1-6, and m is 0-6;
~(CHg)n-S-S-(CHo)NH-C(O)CR¥ ' CHj,
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fromthe group consisting of hydrogen, hal ogen,
hydroxyl, and C alky!, g is 1-6, and mis 0-6;

w0 @Mbmsﬁ- S- (CH2) cNH C( O CR 37CH2, wher e R37 i BCT/US2004/043722

hydrogen or G -6alkyl, nis 1-6, and x is 1-6;
- (CR38R39) t - (mmeyaﬁﬁ(@ym@m@u@IMS R39, and R40

are | ndependentl rom t he group consisting
of hydrogen, ﬁ i? gﬁ&gr oxy and G .6alkyl, t is

1-6, and u is- ORB‘BR"*?)PGHR"O HEOIOH) pyr i di nyl |

pyrimdinyl, pyrazinys .18 m dazo
benzot hi azol y! | 8??2% Bgz&r\?%ﬁé%wpﬁg%b%nﬂy selected
ZUi n0|hi lnyl i ngﬂbbﬂ thefgk‘rbtﬁﬁd:(ﬂfs(ﬂtt]l!ﬁ!l; of hydragen, yila,logeln
met hyl pi peri din t hyl pi perazin y
substi t ut ed pheﬁWmXﬂL@%"tptéﬁg& benzyl , subst it ut ed
pyridinyl, substistugeshgpyri mdinyl, 15 substituted
pyrazinyl, substituted benzi ni dazol yl, substituted
benzot hi azol yl , Us8i8%%i t ut ed benzotriazol yI,

substituted nﬁ%ﬁg]‘yh%'eﬁwl  pyFidRSE, b Hh%ﬂ,%ﬁé’ilh){l}"

substituted i _ substituted thiadiazol
substi tut ed tb¢f2¥ﬂblld920|y|sh@ﬁqthl@ﬁcéﬁd benzotriazo yI naphthaloyl,

4- et hyl
4- gt hzl g: BS: @Ibﬂ*” ryddOI)}Prth%gla%l?ﬁgﬁatth@t ituents are

sel ected fr onﬂm&ihﬁplpﬁmﬂl@-1Pﬁénﬂbmeéhmipelﬁéing‘r-wlup
Co o oS e B e Gl gyl o0,
acid, am ne, anbsﬁtumi pyridinyl, substituted pyrimidinyl,
substituted pyrazinyl, substituted benzimidazolyl,
substituted benzothiazolyl, substituted benzotriazolyl,
substituted naphthaloyl, substituted quinolinyl,
substituted indolyl, substituted thiadiazolyl,
substituted triazolyl, substituted 4-methylpiperidin-1-yl, or
substituted 4-methylpiperazin-1-yl,
wherein the substituents are selected from one or more
members of the group consisting of C4.salkyl,
haloCysalkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
N-(aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
N-(2-aminopyrimidine)carbonyl,
N-(aminopyridine)barbonyl, N-(aminopyrazine)carbonyl,
N-(2-aminopyrimidine)phosphonyl,
N-(2-aminopyridine)phosphonyl,
N-(aminopyrazine)phosphonyl,
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25 N-(2-am nopyri m di ne)sul fonyl,

N- (am nopyri di ne) sul fonyl, N (am nopyrazine)sul fonyl,
wWOR{B0eTBNOPYTri m di ne) car bonyl , PCT/US2004/043722

N- (am nopyri di ne) car bonyl, N-(am nopyrazi ne)carbonyl,

N- ( 2- ami nopyr i m\sfanéngiiengiotidazdlyl)sBionyl,

N-(2-am nopyri di ho

N- (ami nopyr azi n %ﬁﬁ%‘%}?ﬁ’ﬁoﬁ‘}/‘eﬁbk@ﬁ?'ﬁ%}%nz. m dazol yl ) sul

fonyl, N (am noble@ammdsbmoirrﬁh)lyll)émfonyll

N- (am nobenzotr|

N- (ami noi ndol yl T@éﬁ? f\é‘?ib‘ﬁ‘%iy'&i Féﬂé{'n'&t(ﬁﬁ“é%? SAoMd)sH fW|
5 N-(am notri azq&j (Sé'n)lﬁcbthéﬁmjsulfonyl

N- (am no-4- et h eridin sul fonyl ,

N- (ami no- 4- net hiﬁ &"ﬁ%‘? ﬁ?ﬁ%yi)}’%f'ﬁ@bf%mfonyl

N- (am nobenzi m fagzline- )ﬂfQﬁéthﬂBbpbraZIrgll)sulfonyl

N- (am nobenzot hi azol yl )car on
N- (am nobenzot r Na28 ”SWP %‘é%éﬂ%ﬂ'yl carbonyl,

N- (am noi ndol yI énzofN‘e(z%m)BQFb'&hﬂm' yl) carbonyl,

N- (am notri azol y car
N- (ani no- 4- met h- ﬁp@@bﬁmzﬂvllai@lalr)%hwyl

N-(‘am no- 4- met hXJ |ﬁ1§é g#a)rt‘fcﬂ’fﬁw)@mmmlazolyl carbonyl,

N- ( 2- am nobenzi m azo

N- ( 2- ami nobenz o\ {zazndtyibqyipedianyy|
N (2-am ”obe”ZON-ga%ﬁRM' %Bﬂ?%‘%ﬂﬂ%r)carbonyl,

N- ( 2- am noi ndol oSphony
N- ( 2- am not hi az ®-{dn)iptrdapéibgpiplperafnyl)carbonyl,
N-(2-am notri az

N- (am no- 4- net hﬂé%ﬁr\f‘fgﬁgﬁﬁr‘]‘fd%ﬂ'aQB'ﬁ%WP”w
N- (am no- 4- met hy-@-aainebemothiapgipioepdnyl,acet am de,
N-(2-aminobenzotriazolyl)phosphonyl,
N-(2-aminoindolyl)phosphonyl,
N-(2-aminothiazolyl)phosphonyl,
N-(2-aminotriazolyl)phosphonyl,
N-(amino-4-methylpiperidinyl) phosphonyl,
N-(amino-4-methylpiperazinyl) phosphonyl, acetamide,
nitrile, thiol, C4salkyldisulfide, Cqsalkylsulfide, phenyl
disulfide, urea, Cqsalkylurea, phenylurea, thiourea,
C1.salkylthiourea, phenylthiourea, substituted
Ci.salkyldisulfide, substituted phenyldisulfide,
substituted Cgalkylurea, substituted C.galkylthiourea,
substituted phenylurea, and substituted phenylthiourea
wherein the Cy.salkyldisulfide, phenyldisuifide,
Cisalkylurea, Cypalkylthiourea, phenylurea, and

phenylthiourea substituents are selected from the
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nitrile, thiol, G .6alkyldisulfide, C ”alkylsulfide,
phenyl disulfide, urea, Cral kylurea, phenyl urea,

wao hiosiesal 25 C-| . 6al kyl t hi ourea, phenylt hi ourB@Er/US2004/043722

substituted G .6al kyl di sul fide, substituted
phenyl di sul fi de, st cansistidg OF Ch-salkyl haleGy.salkyl, halogen,

substituted G I r .
phenyl urea, and sﬂh@mﬂg’ﬂf% lé"r?}w %plg%nﬁéggg\h%qoeslpﬂo?'ﬁe
Cral kyl di sul fi de, gelteaylick, amifindeaceddmiGeadhky hitrilea,

Cral I1t hi our ea, h | urea, .and phenyl t hi our

subst 1 (UMELO% Caatlktls BRET. Sreegr B BRI Ry Yo
a @@lbgmhtedfw sﬁﬁéyl sﬁ@étkmbd ph@hy!gﬁjbstlﬂﬂl}ﬁﬁ’OXédIkylcarbonyI
carboxyl i c_acid, foni c acid, phosphonic acid,

ami n©r sHpstivigd, phﬁEl@F%ﬁt?PBlé' and nitrile, R41 is

hydr ogenynéred Ky! , phenyl, G . 6al kyl carbonyl,

phenyl car bonyl substituted G . 6al kyl, substituted
phenyl , suibstsubgiitaentsese r%?lreetsrdtﬁr@ﬁythecgm%sew&t@g@ﬂ
phenylcarb t ted
Py e g?géljalrl)ky(l: ‘g%gc{c% 6Brkghﬁ?®%9§ HyHF@(‘S}F SafoRyREAGE

hal oC-i - 6a$Wiphic asid, @@eﬁphmawwmm@a&lm@m iacetaniide,

sul fonic agﬁdj iwffosphoni ¢ aci d, anine, amidine,

acet am de, hd hitrile. The preferred |'i gand nononers
i ncl ude rmnomers where wis 0-1 ; R31 is hydrogen; R32

oherPaptefrod A rtRoBErs PREAY sflffersiitere L%?Sgen

wis@1pore preferred |igand nonomers include 1-allyl-
3t1h| ourea and the foll ow ng nononersM xtures of Ii gand
n{ﬁwlb\ﬁ% ° y also be used. In a particularly preferred

R¥nbatine @.sdlk@aming, astylanine| swsstithtedbplosraiariospr i ses

1-al |yl -2-
thioC?_g,alelcarbonyl;
R*is hydrogen

The more preferred ligand monomers include 1-allyl-2 thiourea and the

following monomers
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thiourea. As used herein, the term"lens" refers to
opthal mc devices that reside in or on the eye. These

wa@lewsoes3can provi de optical correction or mayP@EUS2004/043722

cosnetic. The termlens includes but is not limted to
sof tMi&tnmdssactthgaadmmorﬂms mayoatmabe ubedskasg parituladgul ar
nses rlay,le inserts and opt
ol emSaie R i ofi ey BRahe sl el
thRluesd.oner s or hydrogel s, which include but are not
limted to SIJI

hydr q | d
Thed® Y8R IENS fg"\a)é'et'ggfﬁ%d ?Or%‘?tf‘?'gﬁég?% rofﬂta reside in
oriipenseat Thek8ablidbsamprivRIBEYCS RSCHSN Bryﬂé?IBBI lic

nononers that are covalently bound to one another in
casfetieurT é‘& teen densigciydesPés Betlimites te éPﬂwC%@ICS/\%F%S' hard
cdi‘ﬁ&ﬂ%r%%@oh}f%&ﬂar Igﬁéﬂboebé’r@rlénséér oéﬂléﬂtH&@rfs BRE gé%\

nononers or their onnpo yners are a
ingeyts. h%ofh@miﬁ@trlemes e reasie e siliepreslasipmess or bydrogels,

B YRR b PR 156108 bR ool
Ttmaettatoircwedis mag e fpfm@afrdmdemmmnm:ng_scoummts trtq:tyding
Rh SRR b B RS Yfer< g A1BISVbICRA! GG AR

ROTE?Y S o I'nvention can vary Werh the
arlodimer |ﬁdinmuhratj|l@1s The maxi num per cent age of [igand

nono s th rcent age that does rom.se
{ ho Ao Sare i ipRH T BoVgIerT e PRI ST Hgro Y BRS,
orgtigturas thelpeuf. mhte ligand h&ﬂhohtbr%dtﬂielt%nﬂfpot)‘mem @relatdlde@
lens. The m.n ?u g er.cent age of nomer
toattt%mﬂn%trmm GoRtattensese PW&P&’P’Ygt?rGF‘ iop o g ?'BP%
ba’ﬁé@ldﬂth@fwéigtht\fﬁtcérmbﬂtt@ |h|ﬁéll3nblﬁbrﬁéﬂﬁlxdmcmﬁtgd§§u1f&¢b
tinmcrobial effect. Preferabl about 0.0l to a out

d'@@”b'f FROHends LeRd nhe 4F eﬁaé%%qry@rtﬁe PPYHISE TBRIREN s

perééiatge bt IIFRAREREndMers ofMelnrRibRcaR Viry @t}pme 18rd1
to about_1.5 weight percent, even nore preferably,

fogpelgtion. dhe f‘@xﬁﬂ'émtpeﬂ)f’%t%ﬁﬂ qﬂﬂapéwerﬁﬁsthe percentage
B 0 30 e e B BRI 9 WAl BSChER! e
sqcti@&rbhbm@ﬁlmﬁeﬁ tosmctum ef th@rrgsultmﬂeng Ebﬁmnlmur@ are
pé?@ é Bf ﬁ@d‘%&n&ﬂgr l's %ﬁlal?ﬁ(ﬁJrg?ﬁét Ia'llgws tHe i |nco oratlon é)f a

V|ny cont I ni ng nonomners rophobi c FoNo NS
sufficientresnaunt of silver into a lens to prov:de the desired antlmlcroblal effect.

Preferably, about 0.01 to about 20.0 weight percent of at least one ligand
monomer is added, to a monomer mix, more preferably, about 0.01 to about
1.5 weight percent, even more preferably, about 0.01 to about 0.4 weight
percent, most preferably, about 0.05 to about 0.2 weight percent, all based
upon the total lens forming components in the monomer mix.

Suitable lens forming components are known in the art and include
acrylic- or vinyl-containing monomers, hydrophobic monomers and macromers

internal wetting agents and compatibilizing monomers and macromers,
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internal wetting agents and conpati bilizing nononers
and macroners,initiators, UV absorbing conpounds,

WO R®s063478ty tints, crosslinkers conbi nations tPer/Es8f004/043722
and the like. Acrylic-containing nononers contain the

initiatoes UV abgonbuq@ conipdGROAMbYityitngs, eressinkess sombingfi3s and

tersts e e hg KPR B R e s AR ey Wb

CH#dRG@K%WdﬂMh RriztHhac Cys adired X HEDIY N, glolyoeariak readily and

mC'”H& 'Qigtaﬁ |”8L%Bﬁt%gﬁyﬁ#gﬁ%}?é‘?3ﬁ§8'iyﬁ"%} (%@Thgg}’?ff’f%et% d

metl%%/lélé [(MAEMA) aglwderon@Wacqﬂméaz-hyd‘tgxmhw rl‘ﬁdétﬁa@rg)llatrﬁdej

|
poly¢thw¥é&¥@%%ﬁ?ﬁ%%é3§§®e@n nahieioaid fad b adcn ne.
lemﬂ%n‘télﬁh? %%ﬁd?né\’s\ébﬁtéﬁrpmer\ﬁﬂyll Ql@m@mgthlﬁyﬂ-lz) and

N-vin acet am de, N-vinyl -

lnClUd@@lUéﬁfQj'eOt “W'\ﬁdﬁ9lm¢ﬂl0é‘i‘€ﬁ§ Slipip sy o la'\flitﬁmﬁ nsHeh as, but
not ||t§rﬁ{ée@flg‘r|\?n€m¥m19||d8\4€ BENDE), N -@ﬂ‘rﬁltr(l@xﬁ’ethﬁsacémdsawnm-

[ at | |f|2|ng nmonoiers and nacroner s mean
N-eting acetaorideonpysryehrethvirpwraraigat Mivinvhformagyde, avilg NVP

group and at |east one hydroxyl group. Such
bemégkéfgﬁgﬁts have been disclosed in US 6,367,929,

vmeueaﬂsmnrame tRVD0 D ERRiR Zing eondinesF @adrmeacromeshi ch
meaaﬁga&t{&ﬁgc{o‘?@c{%teﬁgs\ptg?ﬁ 'cgnqa th@égt oﬁ@tshl'bﬁﬁé( Pro%k)%g api th

erenced
leasherieehydrodyl gmummmmomnmﬂrentmmmnailsclosed in US

6,30 PRI DY i R B A AR bR @ = ©

mcor‘paﬂdited $esdih Ilrctm& eMGirdty mrlrggwmamoomet patents dirl uor i ne
appicae s WhiaT e ATeged Pedin RaH TP GamP o GHe Bnet -
metiHteyI68)- mryatoagbdopylbuymbppmagnmewm|¢»ry)memyrsnarm

macr oner or prepol yner the Si .and
A SiARAnESrabRotNF ESmAPNPRIS FIIE F1COOR EOBEIIEY ni ng

comBQﬁ@ﬂQ%ﬂH fl'uBrlﬁé‘ c@r’f@k‘m SRR rRhtd. MSilicotie-okitaiRihgper cent
nor e re era eater t han 30 vve(ﬂ%ht percent of
compn@ent@mn ifbaté@@ﬁta?ne&m%jmovf&]tg’f@u%qud HASHRPRI ni ng

poly&%@%ﬂ@ %nctlgﬁ?m}bﬁé II‘P%] nidrohf? NBa&efierion B%o%ﬂ'ﬁ?onent S

are use I's I nvention may be found in
Prefera®ly, $h88Band/attached  agrpresantig §epsjticong-aontaipng

comég%eﬁ)t dlg %é fﬁom 6reAa%T thar 28 (i &i‘t %erééqg,?é{ngzr%&%%referably

greater than 30 weight percent of the total molecular weight of the silicone-
containing component. Examples of silicone-containing components which are
useful in this invention may be found in U.S. 3,808,178; 4,120,570, 4,136,250;
4,153,641; 4,740,533; 5,034,461, 5,070,215, WO03/022322, W0O03/022321,
US 6,367,929, US 5,998,498, 5,760,100, 5,260,000, 4,711,943, 4,139,513, US
4,139,548, US 4,235,985 and EP080539. Examples of suitable hydrophobic
monomers include, but are not limited to tris(trimethylsiloxy)silylpropyl
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US 6, 367,929, US 5,998, 498, 5,760,100, 5,260,000, 4,71
1,943, 4,139,513, US 4,139,548, US 4,235,985 and

wERD80&3%91 Exanpl es of suitabl e hydrophobi c noPOIES®04/043722

i nclude, but are not linmted to
methaciylate, | nmmyémbb@dcy(ypridpyll tprmlpytedqidmngﬂhglsﬁoxanes

Y SRR S MR
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Sy REAFHITGe PR PR Bl oty Fl AR At

combitatiop&timérast hyl si | oxy) -sil yl propyl acryl am de and
conbi nations thereof. Silicone hydrogels of the

pr Sdlisne ihygdegelso t%yre(ﬂegblnvgr&qund@a)éﬁlsp 43N (arpaing
wetﬁfggfﬁée tS85dh &8 buPHét ingted tb"Qtie%it bRe GngH RioRIcuR Sveight 9N

ecu ar melg ht hydrophilic pol which refers to

hydsaphdicqraderenavhialy refetseiogivbstanees lmﬁaa @@gr&ﬁve@gght of
mol@etggﬁ\ﬁélghpéfh@f%QHQhal'oncQRqO%Iob op ﬁ %
subst ances upon I'’cone hydr ogel

I ncorporation to si
subf@noes epow mprpqnammafsesntohee Wy ditogbi foimylatidng, inereasedbie

t

Wetﬁ”c!%%ﬁﬁ? %’g&’o @@resr@gjlrréegae?# osedﬁgh%@@\ﬁégﬁ
hydvdphilic pcsymenscarp disztosdd umWCD@;S/Gﬁt?pZ'Iewmes monrmyated in
Swft abl e amounts of hi gh nol ecul ar wei ght

its & .fe,[ nce.
'W\?‘&%Eﬁﬁ'“ BY BIFIAIEE i ncl ude from about 1 to about 15
weisyithblperneaunits ofrhiga npsleédambéighaiyaudphlict polyheathclide

from B POgILL o PR | SISt HeEgers mate Pretsnadly gpatrptobout 15

per@@nmaeméferﬁm BPbES3 &f attiugh 21peketil Arbaeet @pbn the total
hg@ hilic polynmers include but are not limted to
'Vafp AT, CATNANeats ones, pol yi mi des, pol yl act ans and

f umw@ bAf ﬁ@lé@[ﬂr@@ﬁght@@ﬁbﬂpﬂ%%%er@ﬂ%d@ Kk Sre
yl act ans. drophilic prep mﬁ(ij/qmarsmae from DVA or

notﬁmueﬁ;w palyanSdaﬁlélamnRSgwﬂ s, Relylrslama 2t nay
enBkPAIR SRR O, PRITRES RGO eyt

premlvme@t mede e D 01 rtvmbm@tqhd@me with alymdxbne%ygwm to

ma anﬁgqﬁygrop@w ?l%%}ch&e%fylgﬁ 'Ig#ngé}i&? FE%I onal | zegIOI

whigh maychaeusadnna:nonjungtnqmwmlnretheahddrapl;nhopre@olygmunps mikec h
sys%ﬁgibc%%@ W Bbhphifsinity BFHY 1R FoRsbulll Weidh hGSobAfic
polymer, hydroxyl-functionalized silicone containing monomer and any other
groups which impart compatibility. The preferred high molecular weight
hydrophilic polymers are those that contain a cyclic moiety in their backbone,
more preferably, a cyclic amide or cyclic imide. High molecular weight
hydrophilic polymers include but are not limited to poly-N-vinyl pyrrolidone,
poly-N-vinyl-2- piperidone, poly-N-vinyl-2-caprolactam, poly-N-vinyl-3-methyl-2-
caprolactam, poly-N-vinyl-3-methyl-2-piperidone, poly-N-vinyl-4-methyl-2-
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hydrophilic polyners are those that contain a cyclic
nmoi ety in their backbone, nore preferably, a cyclic

w@pi0d®e6981 cyclic i mde. H gh nol ecul ar wei ght PCT/US2004/043722

hydrophilic polyners include but are not limted to
piperidbiye, doli- NWanFmethyHBmaprqmntgml\p&lym\yvlnﬂl -3-pihyk24 done,

pyreiste) a4 VSRR SR RRimi Ao Bty fhezoe.”

polyﬂ@JWle're\ﬂhwattrylémm mdlyvﬂmbalpehmldmﬂyecryhc acid, polyethylene

oxiaf b A T Dl SPEHASHAD. pqpgpocharics,

m|xt9@syar1&éﬁdéWmést@lu@WNbcl@omhd@hl Bi2Rehed, multichain,
ol yvinyl'i m dazol e di nmet XI acryl am

COmBo‘-}WPHW star sbAped) tB%'i%’gE'F‘?ﬁ ROl (! Y'BHF%}'QPH??eYrFé ) is
pref@¥éde. poly 2 ethyl oxazoline, heparl n
pol ysacchari des, pol ysaccharl des, nixtures and

cofdeihenissiopming qampanenfoenss Grassipkersbb X absetping
ageﬁfgl ﬁrﬁtﬁ@aé Jent<LaE ﬁ%é’ér’t%ﬁ@%e@ﬁ%@ge dEQ&fb%@fheY’@er e

vitnyl pyrrolidone preferred. Qther |ens
f oirhe tr,g)ecqupjtmenugee lﬁbﬂaemesenbwanmusswot wl@bsﬁwtﬂbﬂfg

|nt1t|3%?§'£r)1%lugte @%Hn@% drﬁﬁaic?}rgssu% %%é{&'&g%eﬂ?sw%use

Ini'tta
|soptdm/I pereadnaia)\eznbissobutyranittilec and thalike, at gabérate free

RN G e
as aambﬁ@alebbmyylraxylldetodee alanxydmlmeﬂzoks atdtepheyonesat e
acyipfishulit bRded SappaRbsufe S PR R RGRrony
dlkeltﬁte? AfStured thepemwberﬁe mten ﬁlus&etetw@twmme@ef %hotomltla'g)rs
xides, and a

hosphi d bi
are FEyefoays e BTSSRt BHEORERRarde PREPEBIORER
onetthe(z* é- &mqethbkybeh&a -2 Mﬂﬁ&hﬂeeeﬁyl PHsEpAindi dxicRt or s are

DM@AEY ro&wc ex%lyllgehenﬁ;ﬂheﬁylcpﬁ\gﬁpmne@ﬁ@e (Irgacure 819),

2,4 @Jt%gth@lb@hﬁﬁaibﬁébf%ﬁ%\?@%ﬂuhe Sxitie4mird, ABtihefibenkoy!

d

dlphenylp oéur?fgne? )f;;('ﬁgt W@@hﬁ‘@%yj egiReayd asREWITtIARSK de
canbRSERRITS 3P NSO LR A0 by
avanlﬂhdmwﬁwﬁpllgiﬁphilaief sydterss lrwet@drgaonﬁq $19, lgecwie B0, a

oGR8 SAITAPT M OOR SRR Rl and i
TP ingtidbbre(alaitgie froint BABDY. @wmmallmwa@elu\gawoelt@me
ool I [+ &
ol B8 PO o AR olE e AR ErARRER P o™
and other photoinitiators which may be used are disclosed in Volume |,
Photoinitiators for Free Radical Cationic & Anionic Photopolymerization, 2nd

Edition by J.V. Crivello& K. Dietliker; edited by G. Bradley; John Wiley and

Sons; New York; 1998, which is incorporated herein by reference.
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TPO initiator (available fromBASF). Commercially

avai | abl e UV photoinitiators include Darocur 1173 and
w@006068732959 (Ci ba Specialty Chem cal s). ThesRCHOS2004/043722

ot her photoinitiators which may be used are discl osed
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i ncor por.ated herein ref erence.The an
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anount based on the wejg percent of the initial

percapiAg el ligand MopemeEs 'ﬁdh% pgiﬁep?@ﬁéhaﬁ qJagsriotcpmpsgrgse
the %Si‘éﬁf‘ﬁrobéﬁi‘é%%@ tnéﬂretsnﬁnerceﬁ@e%hg nseh dshguedtyifsted tJ he

ercentage of the ligand nononmers can vary w
modtihe qfémrasaslﬂmnma ofhe miimuawPeraentipas @éhﬂaergiem@nome@a%d

an aﬁﬁ@lﬂp‘ﬁ{ﬁ a|lo°W§ iR IH&SI?SI%HBE &f bRk ieR %nﬂ)‘%t SPHREPHICE

sical properties of the resulting contact |ens,
lenss;mptovaxa thlawtesnred ahtlmﬁw@mahaffecmamfﬁrgbm abord 0@k abiony

|
20 0l G BT BRRa b bt ROy
and Hgandntonbmer) ofdigand tronaniess & adnieplr tova dentabidedgsi r ed
oGP, S bbb b AL AR e Btiegfedth A Ao
somé @ﬁﬁ)d‘d@hahusgasggurqéam teoo ppanio dblogaﬁmmppf)mmyi) bekddéedyand

e S or all o . e

or of er de99d BBaTes: §7 2B e s EorsAetHns foufien R,

desdribed @ive). sgﬁ&xﬂgggsﬂs oa‘sﬁl wWo Iggza@esl,w mmmombo?th 2000
m_ma e a r e

20085 IS ot M. PP AP 208! B804t "h

5, 76UOI 00557236@;@5@)2%&@39‘82@@79315 Efth 48608 Jigad & mHRBES ARY,
5, 998, 498, W03/ 022322 V\ﬂ)B/ 022321,

be agdef@@p ?f@o‘orrahlze@n%@focoaame@%soé coptachiegses. | kxafppies Pbn,
comHeGéQﬁﬂ/CéfP{ﬂ%H}%fs%ff%htm lé}%%%ﬁwﬂnétt&sﬂﬁélm& a@ﬂ 851001

conmmer soft contact | enses. Exanp es of

limited tavdihe faimulations of atafitconds, tge@amacﬁ lensfilces A, polymacon,
acqt;a‘?ﬁégﬁl ﬁi‘%é?é‘fﬁcér?ﬁl é@?)ﬂp’}é |A ghd f‘d%rah[?xe)nt eThe

mul'at1ons gen I con A | con
preférabgotoniacidens emukations ere eiafllbam Af balefilsonA, sl;ér&ﬁlfqonéon

sordhrfEAVSALAE0N A ARISE SOifgoR, G plmERsR gLl e |
5,768,1000tr &f 5,F€6,998; U.S. 5,849,811, U. S 5,789,461; U.S. 5,998,498,
W003/022321, W003/022322 and 10/236,762, and U.S. 6,087,415,

Lenses prepared from the aforementioned formulations and the ligand
monomers may be coated with a number of agents that are used to coat
lenses. For example, the procedures, compositions, and methods of U.S.
3,854,982; 3,916,033; 4,920,184; and 5,002,794; 5,712,327, and 6,087,415 as
well as WO 0127662, WO03/011551, may be used and these patents are
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senofilcon A galyfilcon A and silicone hydrogels, as
prepared in U S. 5,760,100; U S. 5,6776,999; U S

wWG28406831 1; U S. 5,789,461 ; U S. 5,998,498, PCT/US2004/043722

W003/ 022321 , W0O03/022322 and 10/ 236, 762, and U. S.
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combihati®ps ﬂm@ﬁfatAddetnomamlemldmytdmls‘ may @elusewnﬁzludmg,
with U RRTRG] RESTR A et lene TR Gats o VIl alb 1% fiirofafieBs
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imtation me ne acr at e (0] S

descgigng iaoriocaeod i 02 2%60; e FesTan i ST Rahgy
oozz%@l N Rddng, mBhé%leFl:l ﬁa?@b%{d’déh $o RBM &mtéa%hs

i ncl udlng W t hout tion tﬁgroes silicone

formptatiens an mta%qcynlardemﬁaftoew'arl@ns i the cole HanNeranerat A1
sam?ﬁ@rééﬁﬁa#é ke deQérltfe‘a'HHoK}@tfbroélﬁt éd?\%(ﬁ@énsegy Wl‘?ﬁ'the VO

traocu | enses are described in WO 00
referepeos| sentioned gzmwo@pplmlmamgmebwmmmgé byTWérence
in th%fr%ﬁﬂ% nonmers may be added to hard contact |ens
ions and intraocular lens fornmulations in the
s ahe usedhereimritie derm fst@éme@etpcsdmrag@s that gesscr i bed

ncofRfitBafifle £ Rhb, FEMIAT WRG o ploufl o6 e OREARACS

'S appl'i ca n are I'ncor por at ed
statdyf thefstiven@e' or Ag?"), that is incorporated |nto the lens, silver may be

added to the lens by washing the cured and hydrated lens in a silver solution
such as silver nitrate in deionized water (“DI”). Other sources of silver include
but are not limited to silver acetate, silver citrate, silver iodide, silver lactate,
silver picrate, and silver sulfate. The concentration of silver in these solutions
can vary from the concentration required to add a known quantity of silver to a

lens to a saturated silver solution. In order to calculate the concentration of the
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in their entirety. As used herein, the term"silver"
refers to silver ions that are incorporated into a
WO 2008/063Mi | e not wanting to be bound as to thePCT/US2004/043722
oxi dation state of the silver (Agl+ or Ag2+), that is
SIlven sutdtiqporestdad, the followingl catnylation|is esedrdhe benca@ton of t he
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tnan 3B8ul ERERRIERe) T25 EARBBHOT 0 2na’the vessel used
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t dBilveesdlutiansicordainingeanywheod from alfoud /10 pgimbrtedd r ed

ramyh iRt Tere opbe Rl b reChetsR IR o R 0"
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u er.a eat er t han about
ens RSB 1B S erp B der s o Fainssy togBfo e may

vary $@Ri ébdﬂut ngnmmmésodtrzorﬁam Qb 0 tekRpdraturbs Fahghg3rom
abOLgrarrs x%pbe used dependi ng upon the concentratjon

P e heaboyh %%ﬁ%’r"@@@‘@ﬁ%%?%%h@ lgnses aEp washes
with E@\?‘erélgibﬁlgghQBf wéf%'r obtaR ARIsAUMFE &iVEiGRs airBREsably
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bOUWfthb‘? palysegrutia theslioand. di mgaﬁmwg@xf gives aatds ingomperated

into fﬂ%llé(%elgeréﬁgeé frohf 20t 9. (%0@’\9& Al 9 t%ﬁ}? tS%%oLlfs (yvashed
n ut

he silVer solution tor about
weightve (1G0:@00n@pm), where any lens containing at Ieastabout 60 ppm as

the desired antimicrobial properties. The preferred amount of silver that is
incorporated into the lens is about 60 ppm to about 4,000 ppm, more
preferably, 60 ppm to about 2,000 ppm, even more preferably about 60 ppm to
about 1,000 ppm.

The term “antimicrobial” refers to a lens that exhibit one or more of the
following properties - the inhibition of the adhesion of bacteria or other
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vary fromabout 1 mnute to about 2 hours and at
tenperatures rangi ng from about 50C to about 1300C.
WQ@\RG0en617BE Sil ver treatnent the | enses are wasPeduUsionso43722
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lenef(ie&0A0 palirmdicbh cadquacedh @1, ablayiicohrg dasfites, séndfitedn and

invention exhibit at |east a 1- | og reduction (> 90%
lotrafileen Bi ti on) of viable bacteria or other nicrobes,
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Seno co
produced they do not have substantlal particulate matter due to their

antimicrobial components. The antimicrobial lenses of the invention have
comparable clarity to commercial lenses such as etafilicon A, genfilcon A,
lenefilcon A, polymacon, acquafilcon A, balafilcon A, galyfilcon, senofilcon and
lotrafilcon A.
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The advant ages of the antimcrobial |enses of the
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not IEA u/a{e{} d(ﬂ?ﬁ %%dwgttgg,géh%ﬁ(sa ?éc?géluﬁ&%e% doﬂlallsy of ,

Of CONSI S prepari ng é
polyatsq rgoidi giy auls, athetecthstprefeerdd rgadldlmmrdamrzechwate( b)’he

sivoL 1SR BB AT b 3o s S 6 APl
srlver?x_ﬁrtraﬂed‘armﬁtodaieo sitvg@ laGtafeh eilviee rpmsatleearsd siverisoifateobhal |,

| oner ,.an S
concgh SRt STt o SP M e YA P alS cRngentration.
requitéd 8 addsa kN@wn q@émny omsilve i@ s Seristoanyatuiated dilveedi um
solulfegy TaRTEaNRIRa S1e St oRl el nRede MayBeseicuted &

deschAbEd ap&k. sol utions, al cohols, polyols, and gI ycol s
where the preferred medi um i s dei oni zed wat

siSilver seletiangeoniining amywaers o aboyt @18 HQ/'@F t@, Qr% such
grar‘r%lfrPE'hIaVQ 'beé‘r'r Eéé’bt t% pr%éﬁéefhe%r%étcﬁ théir{v\éﬁfror?' Tj’/;ﬁ&&ly

ver 1odid e, I'ver actate silver plcra e,
the leng igavasbad imihe. srlweréowmef@r pREVIED Binuies. \te@ugmtheﬁlé%

may %gbfrrdrﬁ%o&aﬁmrrﬂﬁé/mfer@ ﬁo&e%%rgtr@&heetreg Whidith t O

nown quantity o ver
fromsdout 2tGetd ahiduty é30°§o|Aft¢bﬂﬂe sillker teeatment thetlepsesodret he

Washg'e'dI Wit sé\%l é\t oﬂn)ng i glgger l%ac}btg f aclghg Wh%?@ grl\%? is

incorporated into the polymer.

Still further, the invention includes a lens case comprising, consisting
essentially of, or consisting of silver and a polymer of a ligand monomer as
described above .

The term lens case refers to a container that is adapted to define a
space in which to hold a lens when that lens is not in use. This term includes

packaging for lenses, where packaging includes any unit in which a lens is
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descri bed above. Silver solutions containing anywhere
fromabout 0.10 ng/nL to 0.3 grans/nL have been used

W o00pepar e the | enses of the invention. Typi cedT/yS200de13722
lens is washed in the silver solution for about 60

storeldli dTlék esring. Nexeghpleder thistpackagingainglutie bot alemdt lihitediat e

singlg SEREIE PabBUDEatTCs O ERE ) PO IR Peat o

t ond suivhasnedigeriasibetiatedtin Figire Badf LRSI PanB5H 18,1 1iat Eire
to obtain a | ens vvher?edm lver is i nc:or rated i nttﬁ%t he

iganggngRgiers 6an pp iaRaeled RS lanscRTIRSh At SRYES &

lens GASIRL GARERE itiSdyile pFETBFAIRY INdBrpTaRatin®l thy |és, cofainer or
consi sting of silver and a polyner of a |igand nononer

the lens brsket i bed above The termlens case refers to a
t g&%% @&Q tf\@ ﬂ%aﬁ maﬂaﬁfe%et SorfishPgorfp SRS maq[ Bhinghe

[ens I's not 1 n use his term
of jacl mmamkagthﬁ@nqﬂastléns@glymm@re 'paiekiai nguch  as

polyhgﬁlqu&ﬁﬁgé‘ﬁlfgé&élgﬂﬁ@' Sl 4L élﬁ @h@d o L}fp‘?&pylene

curi thi's packagi n are not
theirlcopolymers andsihedike; nmrsseﬁetsspeiyur:sﬁhms ﬁgnytl¢ polymess such

r cases ainer: -
as oBREBat 30 hARRehAEIAEE o Rrplidtog WHEIRElig Snd is
madéj @aerm}' cvaToimadion theneolee.¢.n owliget, atség) camvehiiorad techniques

alnE the cover, or the | ens basket, where they
asagﬂgepyrg erably incorporated into the | ens container or

t F&ilveemay lbéﬂlk@irporétﬁ'cdmtd thertehd eomt'agmnm thersamer maheer

oo RS S bR R PRV
spedﬁ@aﬂﬁﬁﬁ@@dﬁﬂhﬁ@ﬁérﬁé%&mnﬂﬁhé@%lﬁ rtmformu@ﬁoﬁfbf the other

pol y- et ene ol ypropyl ene, their c ner s nd t he
comppets, ;5@? Q%tc&fegi E&w{%@q%w@%vﬁﬁ@ &?Wéla

Prefér‘é%l? 52 liRahd ?fﬁ‘drﬁbhﬁr@%r@?ﬁés@ﬁ’c Mﬁﬁ&%l&df@ﬁ@[‘éﬂs case
pol ycar bonat es and e and i's nmade,

cormboRsTmaL SN DR 8 8POLE1B.0 WeighRarcenldb e CLom P pitahal
moann%Pmlguﬁ@ré"ﬁre?erébly%lb%uy@'Ot1 -toBlbbWer. 5"5%)‘0@(& Storing

I NCOr rat ed into l'ens container in the same
lensmmrmchtaneﬁnvlronmgnt. inbibitp treagoavth of bagtrda gRtshid lensrs al

and 58\%@5‘ eﬁ’éctg tt}?at aFQ’@éUéterby t'f@rp%hferatlon of bacterial. Another
example of such a lens case is the lens case can be found in U.S. 6,029,808
which is hereby incorporated by reference for the blister pack housing for a
contact lens disclosed therein.

Yet still further, the invention includes a method of reducing the adverse
effects associated with microbial production in the eye of a mammal,
comprising, consisting essentially of, or consisting of providing an antimicrobial
lens wherein said lens comprises silver and a polymer comprising at least one
ligand monomer.
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specifically, the ligand nononmer is conbined with the
formul ati on of the other conponents, nol ded, cured,
wapassedssequent |y treated with a silver sol utiPeI/US2004/043722
Preferably, the Iigand nonomers are present in any or
alThe phradec‘atiearse efisas eematemmhanlcamaltprgdmlono about

, t |
|nclu(%ﬁ§(laut '%&2 gtéfg%l%q%%gﬁmo%%{] lct)éHz:[\ﬁbéorﬁt re pe r cent .
peripféral ulﬁers ecmtast léms sssoibiated ed\dyep mfitrativierkeratitissandhe

f bacteria on said | enses and adverse effects
mmr%@j\[ﬁﬁ %?rtg S.caused by the proliferation of bacterial.

ANPHRRF tEHasTrItE trca‘ |n$e§mf<bn8thé ENBWIT B exzimaplbb aré entudedse

can be found in %0 whi ch q
These XaMBISSHRPHIGNr B8 INGREGIT SROUHE HERBL LY IRRH09R5h81 ng
meth%@rof ré&ﬂ&hg%e iNG&StcHL STHoR8 keowleaigekBle |P(%bni?ek:t lehses as

e I nvention includes a nethod reduci ng

well asetharisraciaitias may fiad athes Redesls afiRTACHRIRG 6}9 igyention.
Howé{fe?dt%éé Riatidustdie d@?!ﬁl)?eg? Be WATBIhe SOPBIDf 8 thvention.

consisting essentia or consisting of providing

an antimcrobial Iens wherein said | ens conprises

silver and a pol ymer EXANSIiEd ng at | east one |igand

nmononer . The phrase ' adverse effects associated wth

mT¢ledeIcaMng)abbhemallomS wereclisedds thepiexamplest [inmted to,

i nf | ar tLon contact lens rel ated peri pheral

PVPqu8 V'lepgr&?ll{ ® ens associated red eye, infiltrative
MAAkmem@thetcrytlp aamid m crobi al keratitis. In order to

|_II stra e invention the foll ow ng exanples are
PAA= 3(‘88'@{ g Le exanples do not limt the invention.
ATu'Emwltﬁbgrgaeant only to suggest a nethod of practicing

nve now e eabl e | cont act |enses
Cell/a@t méﬁFrY%é“ g‘?'ﬁ@% gﬁfi'&'h&?tﬁc@% HTRYPRPMUC ot her net hods of
3M3pr=a3;tﬁe@hym grBgandivent i on. However, those nethods are

ened to be wwthin the scope of th|s i nventi on.
D3OE-X%WF¢UES""'VH% ock"Pbwi ng abbr evi ations were used in the

TAA@qaéJﬁi,I%ZCAOﬂ_{P—OFOI( Zl\é:r ;ly: Ey;gloldl) done; MAA = nethacrylic
BAGE = glycerin esterlfle with boric acid

Dl= deionized water;

PBS = phosphate-buffered saline, pH 7.4 + 0.2;

TPBS = Phosphate-buffered saline with 0.05% Tween™ 80, pH 7.4 + 0.2;
TSA = sterile tryptic soy agar,

TSB = sterile tryptic soy broth;

60% IPA = isopropyl alcohol, 60% v/v DI;

70% IPA = isopropyl alcohol, 70% v/v DI;

10% IPA = isopropyl alcohol, 10% v/v DI;

MVD = modified vortex device;

TBACB = tetrabutyl ammonium-m-chlorobenzoate
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ATU = allylthiourea; Cell/prot =
(Acryl am donet hyl ) cel | ul ose acetate propi onate 3M3P =

wW@200806878t 3- pr opanol D3O = 3, 7-di net hyl - 3- oct aPOT/UTWA4/643722

t-amyl al cohol BAGE = glycerin esterified with boric
T™I adinmbtﬁ?l;neta#impira;mjmywwlmyl; isg8nateohosphat e- buf f ered

sal i 7. 0.2; TPBS = Phosphate-buffered saline
MMA,G gt '@%%@%ﬁ(tm 80, pH 7.4 0.2: TSA = sterile
HEng/ny_drI@?mygo /lmmgg:lr%rfﬁm st e(r)/i le tryptic soy broth; 60%
mPDMSB e CUMSYSroBsk SRt PSR Ebiahs Wy =

800- ﬂbg;phol 10% v/v D; MD = nodified vortex device;

= tetrabutyl armoni um m chl or obenzoat eTM =
DMAdﬁ Né‘ﬂ Hipnethperviegd¢s openyl benzyl isocyanate MVA =

Blue 'F@I\WA( L {AB Y &RsibN |p?60%|c{'ﬁ\{’éa6tw’é}fﬂbé¥ﬁﬁﬁfdéy ] em%!t HerYAat e

= nono-net hacryl o t er mi nat ed

desorione t BTl 4101 bhas RS FV S OEOBEA 000, DI =
DARHd‘chAﬂH 23 Dy Qg é{iy@?}rge L})ﬁh Wﬁg”ﬁopahhﬁoﬁ@a“ i on

uct of reacti’'ve 4 and HEMA as
EGDN@SEBIW&QWCMWH@CM&% U S. Patent 5, 944, 853

E‘r“oi pE an“mi i‘éY'Qéﬁﬁ%qF'%ﬂ%ﬁ%mmﬂ SPﬁQ%/Laéryl ate

TEGI])NWMPetmatmylermgMcbbwmemacgdate trimet hacryl ate TEGDVA

Norblgt & 2 e e e TSNS s PR %95 e 2o 1

CGl a&&ﬂ & 1:1 (w/w) blend of 1-hydroxycyclohexyl phenyl ketone and bis (2,6-
dimethyoxybenzoyl)-2,4-4-trimethylpentyl phosphine oxide

wiw = weight/total weight
w/v = weight/total volume
v/v =volume/total volume
pHEMA = poly(hydroxyethyl) methacrylate coating as described in Example 14
of U.S. Serial No. 09/921,192, "Methods for Coating Articles by Mold Transfer"

The contact lenses of the invention were evaluated for
antibacterial efficacy using the following biological assay: A culture of
Pseudomonas aeruginosa, ATCC# 15442 (American Type Culture Collection,
Rockville, MD), was grown overnight in a tryptic soy medium. The culture was
washed three times in phosphate buffered saline ( PBS, pH =7.4 +/- 0.2) and
the bacterial pellet was resuspended in 10 mi of PBS. The bacterial inoculum
was prepared to result in a final concentration of approximately 1 x 108 colony
forming units/mL (cfu/mL). Three contact lenses were rinsed in three changes
of 30 milliliters of phosphate buffered saline (PBS, pH = 7.4 +/- 0.2) to remove

residual solutions. Each rinsed lens was placed with 2 mL of the bacterial
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Cd 1850 = 1:1 (ww blend of 1-hydroxycycl ohexyl
phenyl ketone and bis (2, 6-
walewenssrexybenzoyl ) - 2, 4-4-trirnet hyl pentyl phoR@IUSI®04/043722
oxi de ww = weight/total weight wv = weight/total
inocularhuinte avgterile\gtHss vial twhich was tharergs&lEN#n a shaker-incubator

(100 et B 8 by T BRg wEBplsBed Bof A

vial, fmse(ﬁa@ttlm@ IArtmreeIoaan@@s dfbPBSTo assfose lodEety lmmntdastils,

f, t ' t
ockE RS BeR bk oY L oL 5B BBl i b
and %58Y in Askakeriticibafor P@r@mkmmnﬁ@ 22 A NAISIY, +APaCH
15442 (Anmeri can ture Col | ect(lecci:% Rockvi | | e,

EachJgps vwﬁa@ga»ndmewég ngﬁtm Hiee chareRs Y REBMGNE The
loosély beﬁ&cé\@,Spl‘é@éd‘ﬁ@b it Zrﬂ_eoftpm@éoh%nﬂﬁ?@mw @N/byﬁveénew

saline ( PBS . bact eri al
80, ghd| voglexgat 2Q9§>Lr§mefﬁaédmnﬁteioernplowgﬁ@gtﬂqua@ feeeettar i al

dlsrugFQGH’éétﬁn JtRe Pérﬁ&ﬁ(ngq)atcfén%% W le'n% "T He! r@@bltln

oncentration of roxi mat el X 106 col on fornlng
supenmatagywas ¢rafmgraied. fomyviakle b@@tﬂnacﬂnd bagesulisgfaeteqialle i n
f . d
viablg BB ERRRTEY B3 sg3 ild dyefighd and 1S BB IE ptenfic
as thedogiteducton &&ibh innacskuh, lasreenwase ¢ tacentrali(lehses miadef -

t.he terialipoc i . rile glass vial, which
from 58 TRRE ol RLpRAT Ml B B EL s o' (300 Y pr For

two hoilseradongnt was d2Etmirteaichy Instramsatal Neuiros didtivation

t he, ss.vial, rinsed fiv . iLn,three, chanages
Analjti€ S INAR s o BUaRSNsiAntErlaniTedive Hieme s foavs
metHoddhasked wal thavattifisiabihdactibh- MI&bbCIgt fracﬁblnllicﬂlﬁeQ |b9ﬁ|wdiation

cont ai ni n rot ate | -in tor
with Fpralis In e EleGR aacier [FiR Bhats e Mpced fanasain i 2hat
polyp¥apyla8disainfillafies diald af dridiEin d vacuhesvéhangsioamalsp t o

renove | oosely bound cells, placed into 10 nL of PBS

60°Cclonedninimgn of 65osisy The l\m&%\(l@rﬁ)mswlduaﬂww&h@é@@é at

|
iacgPARTLBRLG ok M pso TR CRT B ISR i)
the quangtatlmh geasggimenh gf @awamﬁmlcm@r@@ b €D idlgd foyrthe

docayYEBoNOGBY. TnB U lE (AR H a0 G d5LARL ARl feialbe

€ria attach Wer € aver aged
indicdtiteaof & pprrtlewanltaelobmshdefmpneegmee(allomngrfoofa highedegree of

speciifpcﬂ)g.c %leglgér B C@Egﬁbee%,tlﬁR?;%%g,l S.(#.ef%?asdi%%? Nucl.
Chem. 1992, 160(1), 41-53; Becker, D. A.; Anderson, D. L.; Lindstrom, R. M.;
Greenberg, R. R.; Garrity, K. M.; Mackey, E. A. J. Radioanal. Nucl. Chem.
1994, 179(1), 149-54. The INAA procedure used to quantify silver content in
contact lens material uses the following two nuclear reactions:
1. In the activation reaction, ''°Ag is produced from stable '®Ag
(isotopic abundance = 48.16 %) after capture of a radioactive neutron

produced in a nuclear reactor.
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fromthe Table 1 formulation wi thout added silver).
Silver content was determ' ned by Instrunental Neutron

WQ@eisMet7BON Anal ysis "I NAA". I NAA is a qual it ap¢mesrngdo43722

quantitative elenental analysis nmethod based on the
ar ifhitied adcayndactianp'°Ad ( ’|5e=c:24‘ 6 secrcmdlsbdmuﬂys quimanly by
irradjiation with netr%r% nla nucl ea @ctor Five
| @egatson PEsinaPr B iR Foreriaton WIB AP S ene
S GhBfdctdrigtit nthig r@ldﬁa Andiddr (6617.8i Neva\ vacuum oven at
approxi mately 6Q0C for a m ni mumeQf 4 hours. The

The ganBBsalErtEsSIoHsRa P e el%?%a‘d gdropt Ledintes-

standé’r&é%@%éﬁ?le‘é'a@é %e%@drei\irw yARtha-rhy sgsbtdktepy,of weine
leis é the quantitative neasurenent of

es’fablﬁée@ Relsadeight §ﬂala’5'§ iqugy Weldinara egagyrettidh@ecayi ng

conc@ﬁgét%%lﬂl\éigﬁa tthe gamma rays detected at a particul ar
energy are | nonlcatlve of a particular radionuclide's

prTeks\eaugbt %ATWi the l¢raesas reghugdyising PLGpdkiree tensgs

wosEE 881528 e SRRy 300y pgfraght T

extradt s ahatized by HALC using thenidowiomcorlitigns: G eenber g, R

Garrit ; Cc Nucl .
Ch%Wnggﬁéigf%?%wU?ﬁggéﬁm%rh nggfégge ire used
t anoplerghaisg: $P4 methanohtoshs watercont act | ens materi al
us the follown wo nucl ear reactions: 1. In the

c‘fq§?/§?|‘%vqj‘%§§i¥‘f'ghé MMoAg is produced from stable
1QBJé@t|c(r1\‘&mﬁrﬂ§1 goabundance = 48.1 6 % after capture of

a radloact|ve neutron produced in a nuclear reactor. 2.
| flovy@telet BYMiBaction, 110Ag (r1/2 = 24.6 seconds)

denmySmBlht B ATIY inANe BREAS IHGuUATTIES b BoPpaissh bpATU t o
initial concentration with an enquré haracter| |ct
peak greg agaimsbextaing| stgrdargsy T8egagunt @énﬁ%om

co- pSI?h%ﬁk@d) iSBaRE Eblgrﬁe? id %Lﬂ%é%ﬁ/%ﬁbﬂé&ﬁ@ this @B&lue from

I at’ed. standards and sanples are neasured by
he npspingl-qoageripdenr oscopy, a wel | establ i shed pul se- hei ght
anal ysis techni que, yielding a neasure of the
concentration of the analyte. Th weight % ATU in the
Examhplesles i s neasur ed using HPLC. Three |enses wei ghed

1Rl Rl <0 B bPLUAR i agt o RiEACL 0
tempdretufeowheadded 80.0d (0.2%7smol) of bis(dimethylamino)methylsilane,
a solution of 13.75 mL of a 1M solution of TBACB (386.0 g TBACB in 1000 mL
dry THF), 61.39 g (0.578 mol) of p-xylene, 154.28 g (1.541 mol) methyl
methacrylate (1.4 equivalents relative to initiator), 1892.13 (9.352 mol) 2-
(trimethylsiloxy)ethyl methacrylate (8.5 equivalents relative to initiator) and
4399.78 g (61.01 mol) of THF. To a dry, three-necked, round-bottomed flask
equipped with a thermocouple and condenser, all connected to a nitrogen

source, was charged the above mixture prepared in the dry box.
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Col um: Prodigy ODS3 150 + 4.6 mm 5 urn particle

di anet er nobi |l e phase: 5% net hanol 95% wat er det ect or
woerwseleTgt h: 210 nminjection vol une: 10ul f| ORCT/EHSEN4/043722

m/mn The amount of ATU in the extract is quantified

byl heoepetiongointusé wasgoplediko 4686 vehjlgistigingexndpurging with

.St o ATLL 4 €.
nitrogs® AR e sdUlor?ERREq M2 Gt B BIRI0BESh 81 16 1,
trimeghyiiloRg 1 imgthoxy-2-nvethylpropenen(t equividentheks duectedtintatthen.
el gt " oSS B PBHRAE hded a2
and th@r?;stwnmf ? oof?? ngi s@qnfioﬁfeif hsﬁ.arg‘ Ttla,;\oatmyh fsﬁL gggg 'HélFé 6 o

solution. o . 0 a SO tlon .
was Gl Hrpudion! e TaRNFRED! NG Feaog. AHE T ol ) of
templeratiicesi@eadtif- rédctibd 30 &tandriie) msrtiny beg®h hacsutien of

1.4 equivalents relative to initiator), 1892. 13
467 453435 wEn9) 2 {trimetyilorypthy) BRYPERIIP (Griaaubialanis o
R A R SR M S s

polydiseiyIsHerars a3 ausermia rrpIHoNe I tah e HsobhigI(@ 68
mo SPRASASP Lo AiEnC08RE Rllnd ufdh BRA0EI o ce. vl

' _ above m xture prepa I'n the dry box. The
bis(direaityiaminajimethyisilana svasadided. t o 15 0C while stirring

?5 der%ggg\Lfg'aglgi@H &%ggﬁnﬁ?ﬁf aeﬂf_réﬁr‘?}aﬁaw %biﬁbd S& hed
then tatlowed ltwedr:]cfol too&QPCiL;] p@gthabxim_eza selutigh pf dpOrge(q.a76 mol) o
ois(cffioyBhT e Bisla a2 B Ret ARVSRERY QREpaRy 43
SRR ik A T
nimeliTosna e e ¢ S B € b e AT PGE:
addégg?rto?ti&ggﬁig?ri gga:hemoﬁ@d Weaititerinte apptedirmaepe0ac, The

> 56.9 (2.311 L),
reactQn emReERHIA %ﬁ%g@}%ﬁvﬁwﬂﬂ)@fqﬁé& y¥ &hd A @long iV ent s
werd & dldity YebRab8hd sEdsity ON)sol iR Bf ﬁzg@g(gﬁwé&?v, 40,6 g

n- butyl nmononet hacryl oxypropyl pol ydi net hyl si | oxane
meth@gobaricBB\e(0LREMPR dighiajeaqedc aRid Wasn @qldéidg?'j'q theeixige ¢
reflukdd B89.5 hours to de-block the protecting groups on the HEMA.
Volatiles were then removed and toluene added to aid in removal of the water
until a vapor temperature of 110 °C was reached.

The reaction flask was maintained at approximately 110 °C and a

solution of 443 g (2.201 mol) TMI and 5.7 g (0.010 mol) dibutyltin dilaurate
were added. The mixture was reacted until the isocyanate peak was gone by
IR. The toluene was evaporated under reduced pressure to yield an off-white,
anhydrous, waxy reactive monomer. The macromer was placed into acetone

at a weight basis of approximately 2:1 acetone to macromer. After 24 hrs,
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mol), TRIS (7.9 equivalents relative to the initiator)
and 20.0 g bi s(di net hyl am no) net hyl si | ane was added.

wab@soewsur e was al l owed to exothermto appr oxXPEEUS1094/043722

38-42 0C and then allowed to cool to 30 0C. At that
watet ivae added & precipitatefout heDmgcrotned 26d rfnd Jnacromer was

.. bis irreh.lam'no t ° l)
ftersil S R g A PRV V¥ Bl RO o0 of oo
initiator) and 1892. 13 g (9.352 nol) 2 -
tri gzt Cyl sil oxy)ethyl nethacrylate (8.5 equival ents
Exa e tothe initiator) was added and the mixture
agedditind henehet M@ M@ fofned b RISBNINGERE t¥m &1&@ mT he
reaction tenperature dro_'gﬁaed to approxi mate

the ParEPPIEGSRIIFIGHS GRO AN E) e ATOUNSSIE d bt Wi
D30Yh éﬁ@é'z‘owven&t%’ Witur%fbsqt)udb@ﬁ tﬁ@ cgmﬁﬁﬁé{ts lité@inSrble 1

anol 8 roacetic acid was
and Afldeere mikachwithPROuR an Eélenmﬁw flegk, spnicategiats t o

oppr g SRR PP R SRR BhG wek unsk i, 2

loaded intdan mgh'ea:avdylteinls neolay a‘pﬁhe typengesceabad ie LS. RAIONOC was

[ fl
4640385 3R rueity” LSRRI s B mRRrAsh oFRE) pades gy
mtro@éﬂ bur@%né%s%hatdhﬁa@e@mh BRAW dhhBuikpld Ilght éérie’ﬂétéé\mh

he m xture was reacted until fthe
a Phi“ﬁ@&&a?@é(‘ﬂ@%éb\weﬁ%%ﬂ §eiRe ABGr pytingrie meldy é\ﬁée %F‘é‘ed
and @I\é%ﬁgegtv\‘f‘é?e H’@lé’&‘sredrlﬁg BOOHIFURSRH Meert Radthe ifl Ilaﬂl%l] to

-whi te, anhydrous, waxy reactive mononer
remqm@wmldwgmoa@é%anw@eat tinally the lense@gra epiidrajed
ter 24
in o I o e S o B e AR vt mcr orrer
and the macroner was fillabler'ed and dried using a vacuum
oven between 45 and 60 OC for 20-30 hrs. Exanples 2-4
Reacti ve nmononer_ni xes were forned by dissolving the
conponents, i n|tGempetenent ygeighd d%stjed in Table 1 and
ATU in the amoyinticrdredéred 1 m7ledl e |2, with D30 in an
80: 20 wei ght % m XxfHfE ag fol{pws: |t he conponents
listed in Tabl ¢ T gk ATU Wergg m xed with D30 in an
Erl enmeyer fl ag k,Mme§at ed Bpg APP oxi mately 45C unti |
al | conponent s fat H)lk?c)m ved fénu were subsequently
| oaded i nto an et 18‘56 ty |?||a mgl d of the type

described in UIS TEébMA.W. 1

HEMA 5
Blue HEMA | 0.02
PVP 5

Examples 5-7
A stock solution of silver nitrate in DI water was prepared (1.0157g
AgNO3/100ml water). The AgNO; solution was diluted 1:100 in Dl water. The

lenses prepared in Examples 2-4 above were placed in glass vials with 3 ml
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15

4,640,489 and cured for 30 m nutes at 55C.
Pol ynmeri zati on occurred under a nitrogen purge and was
wW@bwso63Bti ated with 5 mWcnt2 visible |ight geeiEDs10e4043722
with a Philips TL 20W 03T fl uorescent bulb. After
spedialipacking stiation (“88 Shahéchopatedal tharfdllavieg IredfsmzeubHé)

0-18vg 8 Sy rRaalir SR raaliiieen ERETES: kBRI re”

borid @mpﬂmer%-@]q Wiallinbkrati®) ger Ienej Gﬁeeér trate iwzisczgjdedlto

buf f d | d Tahl 1
cacr R0 ARG P BN PFOrIs (e Aeeq RN 10 AEMEES NS
wals%n%n%(ﬂfe Ién&éd wé{%%téclg\}:e@:?%z hotiEMY 121 Eﬂ) ugnkihed- 02

anpl es 5-7 A stock solution of silver nitrate

lensemwere fgmayed s heegidereeplytipnaErsjagesNaiy disitiet wederer ) .
3OO|Trn€) ABn s ""é"eoé?théﬁz"#gi’ o%gﬁ:’edlrn]&&"é&‘ v@lter\‘@[ gb‘e

enses prepared in above were p ace
minuwiéssEhig waler waahmgi)rnt@pee wals repedted hreel3)imae t(ﬂ’i@PS

The {8l e a e, el o4t Byl b MREF b aBfhmfle 11
their(hrﬂmimrablgmm%]ﬁabr iTbe aedutts [olﬂMbdeéﬁa:B]adha\mdm asszlyrapelt )
r nit saddedtoechwallna

lL.e
presBifon i ot 2kt M bEGh MR IRRES Hels s B RAET 10 Aru
instrgmbh?l néﬁhtam/afiv?tﬁrgama%m n? dét?mgrml"tae@nmheomlmcﬂhavgd
[ O s .a . e reat e en re renove
was RGFHOr O 0n [l Lo fota 4 PrSaatsd 1 TeBIog oy i | 1 o

wat er (300 m ). The lenses were either rolled or

stirred in distilled water for about 30
Ex | Ag ATU target | ATU Log Redxn [Ag)/[ATU]
# | (ppm) (Wt%) (Wt%) adhesion (cfu/lens)
5 1967+28 | 0.1 0.124 1.04+0.07 0.84
6 [974+53 0.2 0.179 0.41+0.35 0.58
7 [953+22 [ 0.5 0.292 0.16+0.36 0.35
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m nutes. This water washing procedure was repeated
three (3) nore tines. The resulting | enses were stored
WO poosabi7ae sol ution and tested to determ ne thBCT/US2004/043722
antim crobial potential. The results of the bacterial
Whatidoksined isissay are presented in Table 2, below. In
addi t wer e ' [ I
1. nettafiarebf B &R Gholhel RIWUTRH S
reactin mixtwre rcotripaisingeet least ong igaaidadonoméhaf Hoemsiesl. Thi s
data is presented in Table 2. Ex Ag ATU target ATU Log
Redxn [ AoMATU] # (ppm (W% (wt% adhesion (cfu/lens)
5 967+28 0.1 O. 1.04+0.07 0.84 6 974+53 0.2 0.179
0.41+0.85 0. 58 953+22 0.5 0.292 0.16+0. 36 0. 35Wat
is cl ai}ted,(iog:z)w NAn antimcrobial |ens conprising
si | veP ari“g a polynmer formed froma reaction m xture
conprising at |east one |ligand nonomer of Fornula | R
31 M(CH2R’WR32 N R41 wherein wis 0-1; Y is oxygen or
sul fur; R31 is hydrogen or Gt- alkyl; R32 is selected
fromthe group consisting of hydroxyl, am no, sulfonic
aci d, phosphonic acid, carboxylic acid,
t hi oC-i . 6al kyl carbonyl , thioCtal kyl am nocar bonyl ,
-C(ONH (CH2)d -R33, -OR33, -NHR33, -S-(CH 2)d
wherefR33. - (CH2) | -R33, C|.6al kyldisulfide,
phen¥l @i sul fide, urea, Ci alkylurea, phenylurea,
thi%ii%d: o .6al kylthiourea, phenylthiourea,
C*evldyptygsh e sulplrenyl am ne, substituted G

O] L e, SR vt e

R* is selected from the group consisting of hydroxyl, amino, sulfonic

acid, phosphonic acid, carboxylic acid, thioC4.galkylcarbonyl,
thioC1.galkylaminocarbonyl, -C(O)NH-(CHy)g -R*, -0-R*, -NH-R*®
-8-(CHy)q-R*, <(CH,)4 -R*, C1.¢alkyldisulfide, phenyldisulfide, urea,
Ci.salkylurea, phenylurea, thiourea, Cq.salkylthiourea, phenylthiourea,
C.salkylamine, phenylamine, substituted Cq.salkyldisulfide, substituted
phenyldisulfide, substituted phenylurea, substituted C1.galkylamine,
substituted phenylamine, substituted phenylthiourea, substituted
Cisalkylurea or substituted Ci.zalkylthiourea wherein the substitutents
are selected from the group consisting of C4.galkyl, haloCsalkyl,
halogen, hydroxyl, carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, and nitrile
where
dis 0-8;
R¥is thioCy.salkylcarbonyl, Cq.salkyl, substituted Cy.alkyl

where the alkyl substituents are selected from
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WO b@aps7hi our ea,

phenyl di sul fi de, substituted phenylurea, substituted
C -6 al kyl am ne, substituted phenyl am ne, substituted

substituted C . 6al kylthiourea wherein the o
substitutents are amelaamad nierobershod the gepp consislitg afg

of C - alkyl, halqC i - Vo, I,
car boxyl i c acid, g‘ﬁrﬁ?'&%‘r §£|§c¢1§?mg{ﬁgg§ﬁgﬁ’i e%g@f%

am ne, am di ne, aaeat@oxylitacidmlifonicraclde phbsprenit add,0- 8;
R33 is thioCteal kyl car boni%él , C atl km , ﬁulbsﬁji.t ut ed

C- | . 6al kyl where tar?é'ng’lw NS, BET'P {8Sy I(g’el ected
fronmone or nore neECRalkgidsulfideeCyskipsutiuRs batnydsafide,
C -6 alkyl, halo C al IC%!, hal ogen, )2] dro>%l,
carboxylic acid, lifRdrisdkyLres pgﬁB érl‘?@nf OWEdd,

am ne, amdine, acg{alkykfoureh! ;Bhér?lthfbbr‘éé', sulSstifdted
.6al kyl di sul fide, G -6 al kyl sul fide, (ghenyl di sul fide,
urea, Chal kyl ur ea, CRiidisylids, syhstigiieeaherpyldisulfide,
-Galkyl thi ourea, - pysgitl iddl OuBRIreAREbLtHeADNEhyurea,

. 6al kyl di sul fide, substituted phenyldisulfic
substituted G - 6aUplitutedC-glkyhipuigasd sphetityledr ea, 10

substituted C -6 i ea or substituted
phenyl t hi our ea mgﬁﬂ;ﬂﬁkﬁﬂjﬂg@ -1 - al kyl disulfide,

phenyl di sul fi de, Gvhegeialtky Cus@lbyldigilfide,aitiepyidisutideea,
el ot od 17 om t ho TEAYBIE G RaRARbbL ey, and
hal oC i .6al kyl, Heleogiéhiouragdubstitients arersalgtted fraci tie
acet am e, and ni (9 pHoroiERERRsTrRRE wOd
halogen, hydroxyl, carboxylic acid, sulfonic acid,
phosphonic acid, amine, amidine, acetamide, and
nitrile;
-(CR*R¥®),-(CHR®),,-SO3H
where R*, R¥, and R* are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and Cq.galkyl,
qis 1-6, and m is 0-6;
~(CHa)p-S-S-(CH,),NH-C(O)CR¥ CH;,
where R¥ is hydrogen or Cygalkyl,
nis 1-6, and x is 1-6;
-(CR¥R¥)-(CHR*),-P(O)(OH),
where R*®, R3%, and R*° are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C4.galkyl,
tis 1-6, and

25
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20 where R34, R35, and R36 are independently sel ected
fromthe group consisting of hydrogen, hal ogen,

whasossrBy and C -6al kyl, g is 1-6, and mis PEBUS2004/043722

-(CH2)n-S-S- (CH2) cNH C(O CR 37CH2, 25 where R37 is
hydrogen or Cuwisly®;,, n is 1-6, and x is 1-6;

- (CR38R39 4\P . . , and R40 are
i ndependent 5{6@& té%&'ﬂ”#‘ﬁmﬁaﬁg@pp@% YIStI ng of
hygr ogen0 gabngmrdazalyl ib}edmthwlzolyagdnibtaéztojyl,,napgtrﬁalcilyl 0,
andu is ridi rimdin
pyrazi nyl, BHﬁQFMd%‘gﬁ ﬂadﬁa@%y H?%\%Ai yon d
?ﬁnzgt ri a|ZO:4M’neth I@rpiehbmmyu 4-rgthpip|peradin- 14dyndollyl |

i adi azo la eridin
4- met hyl pi %éP%%tWeépbgny's%'%J%ﬂP ﬁenyl d

substituted sp@gtglytlgd p%@ﬁyu gdgsgajt&yby,ﬁh,a substituted
pyrimdinyl, substituted E yrazi n%ﬂl*ﬂ subs |tuted
§

benzi ni dazoBypstitaas syiazinybgubsiiivisditeaziBigazolyl
substi tuted SQI%{E&EB 'b@ﬁ%tMilazol%pséb’é?ﬂtba wbRShtriazolyl ey g

napht hal oyl , stituted ol rnyl, substitut
i ndol yI , su§§|D$tttlﬂiﬁéd‘aphﬁhQ@Nbédb%tUteélﬂb‘ﬁloilm(h,t ed

triazol Vi, SUBSIULUYERYE-TBLNUR RRkgloR 1!, or

substi t ut ed eraz n the
substi t uent sumtéutsértrmb'dj SﬁJbshftutﬂde‘l metmmrmrmsw-wmr s

o e CUBBARRRS ARGk ALIYL ) 00 - oR T
car boxyl i ¢ aciwheraimthe sulastitimeare selected from one or more
members of the group consisting of C,.salkyl,
haloC4.salkyl, halogen, sulfonic acid, phosphonic acid,
hydroxyl, carboxylic acid, amine, amidine,
N-(2-aminopyrimidine)sulfonyl,
aminopyridine)sulfonyl, N-(aminopyrazine)sulfonyl,
2-aminopyrimidine)carbonyl,
aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,
2-aminopyrimidine)phosphonyl,
2-aminopyridine)phosphonyl,

aminopyrazine)phosphonyl,

aminobenzothiazolyl)sulfonyl,
aminobenzotriazolyl)sulfonyl,
aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
aminotriazolyl)sulfonyl,

N-(
-
(
(
-(
~(
(aminobenzimidazolyl)sulfonyl,
-
-(
-(
-
-(amino-4-methylpiperidinyl)sulfonyl,
-

N-
N-
N-
N-
N-
N-
N-
N-
N-
N-
N-
N-

amino-4-methylpiperazinyl)sulfonyl,
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N- (2- am nopyr i
N- (am nopyri di

m di ne) sul f onyl ,
ne) sul fonyl, N (am nopyrazi ne)sul fonyl,

WQoB¢Z23am nopyri m di ne) car bonyl , PCT/US2004/043722

N-(am nopyri di

ne) car bonyl, N-(am nopyrazi ne)car bonyl,

N- (2- am nopyr Nnéamlmtﬂ:)qmizmphmw carbonyl,

N- (2- am nopyr
N- (am nopyr az

@n elﬁcggegﬁgﬁwz\éb@garbonyl

N- (am nobenzi i ﬁﬂl%bérﬂzétﬁﬂafz&w&arbonyl

N- (am nobenzot h) azol
N E ami nobenzofN§ agﬁwn%@%lglyﬂ lgc%ll 'N-(aminothiazolyl)carbonyl,

N- (am noi ndol t hi Lyl 't .
N-Eam not PI gz%(jl ?gﬁ?gﬂﬁfﬁ%dlyl?%l{@m not hi azol yl ) sul f ony

N- (ami no- 4- meth

nEngrérmethipipesdinydeagponyl.

N- (am no- 4- mer h{;?dpqrrﬁg Zag?égl”();p)@g,lbohlylmm nobenzi m d

azol yCcar bonyl,

am no azol yl') car bonyl ,

N- (ami nobenzoN*(Qaanlnpb?%mbiﬂ@Wl phosphonyl,
N- (‘am noi ndol N'e/zlg%éar ggb@qt%&&%dﬁ%ﬁﬁ%@' yl) car bonyl,

N-(am notriazo
N- (am no- 4- nefNa@-anipebeozatyalotydlpbosphionyl,

N (5 am nobendF i SABEITENBRbCSRERI™

N- ( 2- am nobenibZharainothidlaipdpsonlyl,

N-(2-am noben
N- ( 2- am noi nd

AR TR

N- ( 2- ami not hi az@n)ihd-mhﬂsmymmdndmyl) phosphonyl,

ﬁ E g;n'anm.cf (A),t %ﬁ&nﬁpégwgfﬁw& ger%l@gmwhonyl acetamide,

N- (ami no- 4- netihtlePinis! @Zdamiidisumites Bh galisulfds basghyle,

R* is selected

disulfide, urea, Cqealkylurea, phenylurea, thiourea,

Csalkylthiourea, phenyithiourea, substituted

Csalkyldisulfide, substituted phenyldisulfide,

substituted Cqealkylurea, substituted C4.galkylthiourea,

substituted phenylurea, and substituted phenylthiourea
wherein the Cq.salkyldisulfide, phenyldisulfide,
Cisalkylurea, Cq.galkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of Cqsalkyl, haloC4.salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;

from the group consisting of hydrogen, C4.alkyl,

phenyl, C4.salkylcarbonyl, phenylcarbonyl, substituted Cy.salkyl,

substituted phenyl, substituted C1.salkylcarbonyl and substituted

phenylcarbbnyl,
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nitrile, thiol, G .6alkyldisulfide, C
. 6al kyl sul fi de, phenyl disulfide, urea, GCi -
wa@bdogloes7en, phenyl urea, thiourea, C -eal kylthi PCF/E82004/043722
phenyl t hi ourea, substituted G -6al kyl di sul fide,
subst i twitezginphenyl di sul fi de, subst ituted G

subst | ¢ ubeyREREhs Atk SoicrleelBu ik bRuE R8N o our ea
A\/\halerk ;: Brthsaalﬁyl hélaCkadlidi, Smldgedehquhmwadbm«yhé add, Ci

hi.our rea
ohenyl ¢ heotsact oetiepee 808 e SRS s
group coasysitiileg of G ~al kyI haI OCI 6al kyl ,
hal ogen, hydr o@g/a carboxyl i ¢ acjd, sulfonic acid,

Wheiﬂ'fb%}?r?d:‘ﬁ?"ds selpgsabhnbotnd tgithe figand, gad the.silyer isrgsent in
the IBhé i drfambBdrk, éﬁpr@@ée%fé§9 rdtioNstiis tS'h@é’rFH FORSMeF bg of
ydro%en Cral kyl, phenyl, Ci - alkylcarbonyl,
rbonyl subst ituted C al ky!, substituted
phenyl substituted G -6 al kyl car bonyl and substituted
phenylcarbonyl,mherein the substituents are sel ected
2. fr'Dwe antimigrapigd levsrafickimgvlagreid; - 6 al kyl , hal oCi
WISDGlaI kyl, hal ogen, hydroxyl, carboxylic acid, sulfonic
aci’'d, phosphonl c acid, am ne, am dine, acetam de, and
R |a|hydno|gem/\her ein the silver is releasably bound to the

R i st B Aol s AP Fe G A Gana
phemgiaoime| suifstiatted plaetylanhiost thdGq.;alRylcabengnamdn cr obi al

I ensRinsq_‘lyglLorgerl] wherein, wis 0-1;

leas

3. The antimicrobial lens of claim 1 wherein the lens is a soft contact lens.

4, The antimicrobial lens of claim 1 wherein the monomer of Formula | is

present at about 0.01 to about 1.5 weight percent.

5. The antimicrobial lens of claim 1 wherein the ligand monomer is present
at about 0.01 to about 0.8 weight percent.

6. The antimicrobial lens of claim 1 wherein the ligand monomer is present
at about 0.01 to about 0.3 weight percent.

7. The antimicrobial lens of claim 1 wherein the ligand monomer is present
at about 0.01 to about 0.2 weight percent.

8. The antimicrobial lens of claim 1 wherein the ratio of silver to ligand
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R31 is hydrogen; R32 is selected fromthe group
consisting of amne, C .3al kyl am ne, phenyl am ne,

wa@ aswved7at ed phenyl ami ne, thioC i _3al kyl car bonpdT/Usaed4/043722

10.

11.

12.

R41 is hydrogen 3. The antim crobial lens of claim1l
wheoeomertis et leesisabioait 8.8s0f t contact |lens. 4. The
antimcrobial lens of claim1 wherein the nononer of
Formula | is present at about 0.01 to about 1.5 weight
perHeeamitimiérobibhenaiof claine r atherbinltee fensfis alsiicomd hydregesli n
the ligand nononer is present at about 0.01 to about
0.8 weight percent. 6. The antim crobial lens of claim

1 wwéeérﬂinncrbbel Iehg@nduam@nq/mremsmerleﬁerstetmlc@mut 0.01
to about O. F Aﬁer cent. he antim crobial |ens
RNt

ofb%'#fw%i\ Wiﬂ.ﬂa@ éeﬂqf'{?&hﬂeﬁ |ﬁ§‘|‘¥6‘|€9ﬂ PANQHlcOs Rt  at
ahgwm&P4d to about 0.2 weight percent. 8. The

antgﬂlrlémj crobial lens of claiml1 wherein the ratio of
silver to Ilgandm)nomsr is at |east about 0.8. 9. The

nll‘Henélﬁfnﬁﬁjogial ,eﬂF%f I(rjunq aiiBrdipwherein the lens is a

I cone antimcrobial lens of claim
1 whBl &R nR 1R R eR%ang Re‘{ eﬂe| independentyahydrogeroer, methyl;
acqu§55 ,@qrhaA | enefilcon A, galyfilcon, senofilcon or
Iotraflﬁ con A 11. The anti m crobi al Iens of claiml
wher B is,-(GR? RB¢-(CRBRE)FBO;HRS(CIRRR "\ (G HR'0), #(@)(OH) or

|nde R2is NHR3; R3is
8%%%‘%&9%%9%%%@” (CHR10) u- P(O) (OH) 2
QGH?)anSsS-Z G103 nHoGEMIEIR T EHR2; qig 331ad mMis

12 R7.1Ls hydrogen; t is 1; uis 1-2; nis 2-3; and x

is 2?2 2. The antimcrobial lens of claim1l wherein

t he nononer of Fornula | is selected fromthe group

conS|st|n 1-a -2 thiourea and the f IIovvln
tgmcg,roblal Iens of clalm 1 wherein the monomer of Formula | 93

selected from the group consisting of 1-allyl-2 thiourea and the following

monomers

13.

14.

The antimicrobial lens of claim 1 wherein silver is present at about 60
ppm to about 4,000 ppm.

The antimicrobial lens of claim 1 wherein silver is present at about 60
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w@paosHsT8bbi al | ens of claim 1 wherein silver PGI/US2004/043722

15.

16.

17.

18.

19.

20.

21.

22.

13. The antimcrobial lens of claiml1 wherein silver
is present at about 60 ppmto about 4,000 ppm 14. The

present at about 60ppmto about 2,000 ppm 15. The
argpmrtocaiboiut 2|000gpmn.of claim 1 wherein silver is
present at about 60 ppmto about 1,000 ppm 16. The
antimcrobial lens of claim1 wherein the lens is a
siTTHecamtimitrpBiab@ek ofiokdinh Hevhdrgiarstiverds prasent at about 60

1- aInIh?/I -Z%Biog%lér ea. 17. The antim crobial |ens of
cIPAMHORPQM (AP ver is present at about 60 ppmto
about 4000 ppm and the |igand nononer is present at
about 0.01 to about 1.5 weight percent. 18. The
antherdrdimigioRial legsof glaing (Tavhareiniheieasis aisdicprmydregel

etial the AGarft mBAbAe} IscRANyIA-thidverdeal i | con A, lenefil con,
gal yfilcon, senofilcon or lotrafilcon A and the |igand

nmononer is l-allyl-2-thiourea. 19. The anti m crobi al
| . ¢l ai j ' ' t 60
ety AR s U B s pREh At
prgse e akaut 46800 @ the ligbodimonoBenis pyesepat ebawt 20,

T%?fﬁ%@%ﬁ@%@@htgﬁ?m claim19 wherein the lens is

etd or acq con A. 21. The lens of claim 20
wherein silver is present at about 60 ppmto about

1000 ppm. 22. f ' a i.m.crobi al

et ABRrobien s Phltp T e B Bl g

| epesdfilcome Al agquedilcvongiemefiddoni-galpiiltan, IskhoflEb2piV R32 N

Egév%(gc{pe%%n\éyﬁhe_sli%qlg oromsr Y& HioSda! UM 3L 1
The antimicrobial lens of claim 18 wherein silver is present at about 60
ppm to about 2000 ppm and the ligand monomer is present at about

0.01 to about 1.5 weight percent.

The antimicrobial lens of claim 19 wherein the lens is etafilcon A or

acquafilcon A.

The lens of claim 20 wherein silver is present at about 60 ppm to about
1000 ppm.

A method of producing an antimicrobial lens comprising, silver and a

polymer comprising at least one ligand monomer of Formula |
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R32 is selected fromthe group consisting of hydroxyl,
am no, sulfonic acid, phosphonic acid, carboxylic

w@ei0d/06378i 0Ci - eal kyl car bonyl , PCT/US2004/043722

t hi od- eal kyl am nocar bonyl, -C(ONH (CH 2)d - R33,
-O-R33, -NHR 3%31-S-(CH 2)d-R33, -(CH2)d-R33, C

al kyl di qul fi de,/%tlenyl di sul fide, urea, G “al kylurea,
pheny| ujlea, (aHhi ea, G “al kyl thiourea,

phengf hi %ur ea, C . 6al kyl am ne, phenyl ani ne,

substi t ut C - 6al kyl di sul fide, substituted

phenyl di sB flde substi tuted phenyl urea, substituted
Ci- alkyl substituted phenyl am ne, substituted
phenyl t hi our ea, "substituted Gi-6al kyl urea or
substituted G -6al kyl thi ourea wherein the
substitutents are selected fromthe group consisting
of C-i-eal kyl, hal oG - 6al kyl, hal ogen, hydroxyl,

whe#sir boxyl i ¢ acid, sulfonic acid, phosphonic acid,

am ne qu di ne, acetam de, and nitrile where d is 0-8;

R33 |Ss hi oC*al kyl carbonyl, G -6al kyl, substituted G

-6aYI©/d>xygbaroesmlnﬁ al kyl substituents are sel ected from
of the group consisting of G .

one_gr, rs
6al lﬁylIS K%{PQG’COFE: b hal ogen, hydroxyl, carboxylic

aci /%2 s ublbetedGrong tiib gr@b@&@rﬁlﬂﬁln@ c’n’chlydrox Mafeno, adifehiee,
acetanmde, nitrile, thiol, 31C -6_al ky dISU|fIde @]

- 6afGish Rpspefic aﬁ'ﬁe?@bﬂ%‘@&laf:'iddg"ocﬁn‘ﬁé"&ym@f ghl kyl ur ea,

Phefydail8RylakiMcaksshy), & Urear® NH-R*
CHIO%/”a sub sgtu@d C - ‘{ukldlsulflde

phe Siy_ £

sub (G h@i;h)mPsu|Cf1+sal§yldEu@dss@hqr\ytdéwlflde urea,
3 SRR e A b

t heC@aIky@‘mny] phenylemide, s@h@tngﬂd&mﬂlmmlﬁde substituted
phenyldisulfide, substituted phenylurea, substituted C4.galkylamine,
substituted phenylamine, substituted phenylthiourea, substituted
Cisalkylurea or substituted Cqsalkylthiourea wherein the substitutents
are selected from the group consisting of Cysalkyl, haloC4.salkyl,
halogen, hydroxyl, carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, and nitrile

where

dis 0-8;

R*®is thioC,.galkylcarbonyl, Cygalkyl, substituted Cygalkyl
where the alkyl substituents are selected from
one or more members of the group consisting of
C1.salkyl, halo Cq.salkyl, halogen, hydroxyl,
carboxylic acid, sulfonic acid, phosphonic acid,

amine, amidine, acetamide, nitrile, thiol,
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G -6al kylurea, C - alkylthiourea, phenylurea, and 10
phenyl t hi ourea substituents are selected fromthe
w@emapeonsi sting of G -6 al kyl, hal oG - 6al kyPCT/US2004/043722
hal ogen, hydroxyl, carboxylic acid, sulfonic acid,
phosphoni c aci d, dbqgatkyldimuifitien€;. saik;di;tﬁﬁdej@heawdisulfide

nitrile; (CR34R35) e R34, R35,
and R36 are |ndepeLH8%’n 1%@@3%%@@8 %urﬁﬁ’oup
consi sting of hydrwgaemyltﬂﬂabr@gepheﬁwdroemd Ssubgtituted
.6alkyl, gqis 1-6,

- (CH2) n- S- S- ( CH2) (R ﬂﬁy@%&dﬁvwﬁ%@%e%@'w'@de
hydrogen or G - 6ajupglitutddl © ﬂ(}/ﬁjre@rﬁﬂjbétltt@d%r@nylurea

- (CR38R39) t - (CHR40) u- P( O ( ds—?)
R40 are |ndependerﬁqbﬁt'@@de@teé&l(yﬁﬁ'oﬁ'%ﬁrﬁ‘r@ﬁw@
consi sting of hydrﬂ%wh,&%ggen hydroxyl and C
alky!, t is 1-6, and U is 0-6; benz
pyridinyl, pyrin dMilﬁfﬁln tb@ﬁaz@'hﬂdlsu%de éisél'ﬁlﬂél yl,
benzot hi azol yl, V4 I I
quinolinyl . i ndol eCP %ﬂﬁluﬂéﬁ? e/ efalkpﬁmgﬁrl%a Menylurea, and
triazolyl, 4- et hylmemzhtm@lurﬁalsubytltuemtsm hqibptepé'pazhhn 1

-yl, substltuted P t t b
substituted pyri dl#gﬁ,yk u%é{&?‘ df:déﬂgﬁ¥l ﬁg@; ‘fﬁa)}lfxl’
substituted pyrazihajgens bypdrokylutcatiohdinzici, safomiodaid,5

substi tut ed benZOtJHo%E%rYJ: amé“é’r% e} %Fnecﬂne acetamide, and

benzotri azol yl ,
nitrile;

-(CR*R%),-(CHR¥),,-SO3H
where R*, R%, and R* are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and Cq.galkyl,
g is 1-6, and mis 0-6;
~(CH2)n-S-S-(CHy)NH-C(O)CR¥ CH,,
where R¥ is hydrogen or Cqsalkyl,
nis 1-6, and x is 1-6;
-(CR¥R¥)-(CHR*),-P(O)(OH);
where R*®, R3°, and R*® are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C.salkyl,
tis 1-6, and
u is 0-6;
phenyl, benzyl, pyridinyl, pyrimidinyl, pyrazinyl,
benzimidazolyl, benzothiazolyl, benzotriazolyl, naphthaloyl,
quinolinyl, indolyl, thiadiazolyl, triazolyl,
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substituted naphthal oyl, substituted quinolinyl,
substituted indolyl, substituted thiadiazolyl,

wG@amsoed7et ed triazolyl, substituted PCT/US2004/043722

4- et hyl pi peridin-1-yl, or substituted
4- met hyl pi per af=mettylpigeridiri-0-yemethylgiperaziokisylj t uent s

are selected fr e f t he group
consi sting of %ngtuquk@'lennﬁg%%%ﬁbggleﬂ hal ogen,
sul foni ¢ acid, smmwmq}yn@hr@nIsdbsthutdﬁwmimdlmr boxyl i c
ool e R eSS skt
N-(am nopyr azi él%)sﬁtuld‘d%éﬂzothlazolyl substituted benzotriazolyl,
N-(2-am nopyri m di ne)ca

N- (ami nopyr i di s eé’d?ﬁﬂhthﬁ‘{PX"afiHbﬁBtHWda%”P@U‘b!br bonyl ,
N-(2-am nopyr i éUb@t:ﬂ@&H@@l?thWsltltuted thiadiazolyl,

N- (2- am nopyri di ne ony
N- g amni nopyrpzlm SHOSH %Jbtﬁgﬁgjyl subs’ututed 4-methylpiperidin-1-yl, or

N (arm nobenzot Hagl s 4 B pApraan-t-v.
N- (ani nobenzot ri whetey fredubstityents are selected from one or more

(am noi ndol y') yrr;b%'?%fth g(-&EB BsHURg A ¥ L sk f onyl

N- (am not hazo
anm no- 4- met hy hglogesalll rf}dlc)gan fsolfgdlc; acid, phosphonic acid,

no- 4- met hy erazi sul foon
nobenzi m dhgq{g EM Fc'd a|¥nrfe amidine,
nobenzot hi Bz aLgmnhoplyrbmdmle)suB‘Gnyl

Egibﬁgfﬂo;{l) @Z@Myﬁdﬁlgw{lﬁbny] N-(aminopyrazine)sulfonyl,
not hi azol yN} Qaerrﬁmawnrmd(n@mamarfyt azol yl') carbonyl,

28 j g: Ezll\lgdﬁgwsl 0 H&p}qgﬁ{ h)(\l (aminopyrazine)carbonyl,

N-(2-aminopyrimidine)phosphonyl,

ZZZZZZZZEINZ

LOLLOLYLE
3.3.3.3 3333

2-aminopyridine)phosphonyl,
aminopyrazine)phosphonyl,
aminobenzimidazolyl)sulfonyl,
aminobenzothiazolyl)sulfonyl,

aminobenzoftriazolyl)sulfonyl,

N-(
(
(
-
~(
-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
(aminotriazolyl)sulfonyl,
-(amino-4-methylpiperidinyl)sulfonyl,
(amino-4-methylpiperazinyl)sulfonyl,

(

N-
N-
N-
N-
N-
N-
N-
N-
N-(aminobenzimidazolyl)carbonyl,
N-

(aminobenzothiazolyl)carbonyl,
N-(aminobenzotriazolyl)carbonyl,

N-(aminoindolyl)carbonyl, N-(aminothiazolyl)carbonyl,
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N- ( 2- am nobenzi m dazol yl ) phosphonyl ,
N- ( 2- am nobenzot hi azol yl ) phosphonyl

wOoR{30eTBNObenzot ri azol yl ) phosphonyl , PCT/US2004/043722

N- ( 2- am noi ndol yl ) phosphonyl ,
N- ( 2- am not hi azdNyamijretrigziotyjgarbonyl,

N am no- 4- ety APBBE RGP psriiisagrony.

N- g amI no- t4hma|t hyiN{famiroad- rr}e?jtwlplpdamtmlyk)carbonﬁ,cet am de,
nitrile, io | S

al kyl sul fi de, h‘gﬁ%@”&?@ﬂ“rzlnaﬁaz%ﬁg’QOSWOW' ral kyl ur ea,
pﬂeny: Hw ea, thl quf(%étmnt%berﬁ@ﬂiﬁdotm ﬁblipg@nyll oy

phenyl t hi our ea, % stitute ? i sul fide,

Substi tut ed phen)iGrsdIegeotaaa PP BEnh

~al kyl ur ea, gubsmi Qiéhﬁﬁio,ﬁamy]%r{@ébﬁ(m}mur ea, substituted

phenyl urea, and substltuted phenyl t Hi ‘our ea wherein the
G -6 al kyl di sul fNd@-anineihipzalydpidsphenylci -6 al kyl ur ea,

Cral kyl t hi our ea, Qg%wh&dg?brlylmp‘? y! t hi our ea

substituents are selecte oup consi sting of
Cral kyl , hal oC i Ngamirioy4- mel’qfaylm@rndmmmc@p;nbnyl

car boxylic acid,

am ne, am di ne, agg%]a@ﬁnéj@eq@ﬁ@pe'%? H&ﬁgﬂem&% dacetam|de
sel ected from t hatridg, dlipl, c:@nalkﬁdnsulgde,fc)mﬂkymé‘Me phenyl

e oo kR, PRI MRS gy, s
phenyl , substit uCegbIl@lthroGaéd;pheraylﬂhm:yéa aobstifutest i t ut ed
pheny| arbony| . SShEl ol SBSH B Afgas] ot =
eal kyl, hal ogen, sdbﬁdemd/Q _satiaiiurex ydubsti@eadiC, §alllkyﬂthlﬁhf9a
ﬁICIt (rjl | ghosphonl Csibs tltuieda gﬁenyluraarln a%dnseubsfIl tu?éda ;gﬂenylthlourea
wherein the Cj.galkyldisulfide, phenyldisulfide,
Cisalkylurea, Cqgalkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of Cqsalkyl, haloC4¢alkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
R* is selected from the group consisting of hydrogen, Csalkyl,
phenyl, Cy.salkylcarbonyl, phenylcarbonyl, substituted C.zalkyl,
substituted phenyl, substituted Cqsalkylcarbonyl and substituted
phenylcarbonyl,
wherein
the substituents are selected from the group consisting of
C.salkyl, haloC,alkyl, halogen, hydroxyl, carboxylic acid,

sulfonic acid, phosphonic acid, amine, amidine, acetamide,
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where the nethod conprises the steps of (a) preparing
a lens conprising at |east one |igand nonomer and (b)

W0 e@ane3Tgl the | ens with a silver solution of aPCT/US2004/043722

concentration to provide the lens with a silver to
| i gand nonemernitrist i 0 of at | east about 0.6. 23. The
nethoﬁgof cl e silver solution is

aitm%Z V\,hegeit\g tge .

aque\g restihp\pg? RY CPTPESEPAVE 1} pﬁoéoncentrau on of about

g.zlmng/(a)__prbparﬂ@aner@.q’éngirimg R feasT bee Nigaribdondmel ﬁi\dﬂ
erejin, .t treati, st e onpri ses soaki ng t he

onen Bt atp ot e uilith SlvePsdiE o Reiaat ehotbion; m

24 whepgdvide tHeGeh£Wah aSsilgarals ifandimoRemet FatRIof $@ ekt on

for about 2 minutes to about hours. 26. The net hod

of cl ai®RP¥0-Qherein, the treating step conprises
storing the lens in a silver solution for about 20
m nutes to about 5 years. 27. The nmethod of claim 22
2%her Eheymeileod aft ¢lainbZ2 wheiedt thessilverratidionds spegousssilygr

| easﬁig?FéoHévh% §Coﬁ%ntr-5|f|8n IC)FQ@OLRB):QL%E tr])eéy&%{ 5.53;/@1%! d

| ens spl ays at ast about a ctro
m crobial activity. 29. The lens of claim1l wherein

aid ' - : cli in
2§rﬁ crg ?grfe tg%(f&v(?%{@ﬂgbg%ﬁ ’It@érjlgél%:té e&%%ggwﬁg%gédggﬁ@er
and thedehyimethe svagrsiokiting. at | east one | i gand nononer
of Formula | of Formula IR31 R 32 WN (CH2)w R41
wherein wis 0-1; Y is oxygen or sulfur; R31 is

2By dr The metihod biadi&iyl 24 wherein, the lens is soaked in the silver solution

for about 2 minutes to about 2 hours.

26. The method of claim 22 wherein, the treating step comprises storing the

lens in a silver solution for about 20 minutes to about 5 years.

27.  The method of claim 22 wherein the ratio of silver to ligand monomer is

at least about 0.8.

28. The lens of claim 1 wherein said lens displays at least about a 0.4 log

reduction in microbial activity.

29. The lens of claim 1 wherein said lens displays at least about a 1 log

reduction in microbial activity..
30. Alens case comprising silver and a polymer comprising at least one

ligand monomer of Formula |
of Formula |
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R32 is selected fromthe group consisting of hydroxyl,
am no, sulfonic acid, phosphonic acid, carboxylic

w@eiod/06378i 0Ci - 6al kyl car bonyl, thiod PCT/US2004/043722

- eal kyl am nocar bonyl, -C(ONH (CH 2)d -R33, -OR 33,
-NH-R 33, -S-(CH 2)d-R 33, -(CH 2)d-R33,
C- | . 6al kyl di sul fide,, phenyldisulfide, urea, G.

6al kyl ure phenyl ??1ea thiourea, C - alkylthiourea,
phenyl t hi ggr ea 6al kyl am ne, phenyl am ne,
subst | eiCHBal Kyl di sul fi de, substituted

phenyl sulflde substi tuted phenyl urea, substituted
G . 6al kyl amyae, substituted phenyl am ne, substituted
phenyl t hi ourea, substituted Ctral kyl urea or substituted
C-i-6al kyl t hi burea wherein the substitutents are

sel ected fromthe group consisting of Ci- alkyl,

hal oCi - 6al kyl, hal ogen, hydroxyl, carboxylic acid,

sul foni c acid, phosphonic acid, am ne, am dine,
v\%cetamde and nitrile where d is O- 8, R33 is thioC.

519 I carbonyl, G . 6al kyl, substituted C . 6alkyl

wher ewtib®-8| kyI substituents are selected fromone o r
nor e nmbers of the group consisting of C . 6alkyl,
hal o &' OBI\AT SURET ogen, hydroxyl, carboxylic acid,

sul fom%,s ehgeRPENRAIRYIE aci d, ami ne, ani di ne,
acet ami, eaﬁ,gl tgrl | e, thi %f Ci -6a| kéa;ydl sul fide, G

_6al kiR’ sﬁmeiq%ed TFBRe arouRgonaistingpiydrexyl, amingaufeeig,
phenybe.aeaho%hbﬁwa%m cé?r”b%&wdél demaef;\ all%}’@d?bférgh' our ea,

substitufed i sul

phenyrm@@uaaﬂhy@mn@qma@nyw AN 46k (R e O-BEDNHRE e
phenyl S‘ SF@bSS({:ItI#S g3 G, eﬁﬁgld@dlﬁd@ gHél’?}ﬁdlg’ulflde urea,

substlt hen I our ea
Ct. 6541Js§4kﬂU@al phenylureadhiputias Q1 algthidugea phenylthiourea,

. 6al kH 51Eﬂam9e Qhé\%ﬁr{wﬁ‘ng' Q&B's%ﬂxteéja Qéfk)}l'&lgﬁfld@%gbstltuted

phenyldisulfide, substituted phenylurea, substituted C4.galkylamine,
substituted phenylamine, substituted phenylthiourea, substituted
C1.salkylurea or substituted Cq.galkylthiourea wherein the substitutents
are selected from the group consisting of Cysalkyl, haloCsalkyl,
halogen, hydroxyl, carboxylic acid, sulfonic acid, phosphonic acid,
amine, amidine, acetamide, and nitrile

where

dis 0-8;

R¥is thioCy.alkylcarbonyl, Cysalkyl, substituted Cy.alkyl
where the alkyl substituents are selected from
one or more members of the group consisting of
C1-salkyl, halo Csalkyl, halogen, hydroxyl,

carboxylic acid, sulfonic acid, phosphonic acid,
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phenyl t hi ourea substituents are selected fromthe
group consisting of C|.6alkyl, haloC|.6alkyl,

wh2006963131 hydr oxyl , carboxylic acid, sulfonic BCI/AUS2004/043722

phosphoni ¢ acid, am ne, am dine, acetam de, and 15
nitrile; -(CR 34R35) @n@ﬁéﬂlﬁ%ﬁ@ilﬂefﬁ&fbmt altrHB4thloR35

and R36 are independent| te rou
consi sting of hydrogefi: %&I l&jlgﬁ ‘ﬂ&ﬁ#@%' f'de Iaen disulfide,
%| gals k%”cm )20Nﬁp IC?O):LH@ GRalkyiuies, Qh&ayll%ré_éll'lhllsu&ea,
n-S- S c i S roge
or G -6alkyl, nis alﬁg%&;ge@ SP%anuh'Ol(r@R'%-ﬁﬁﬁ ?R‘EER

4VP(O) (OH) 2 25 wher @ Fé’glﬁyldlIﬂdeaéﬂ.%sﬁ%@éo%r%nyldlsulﬁde
i ndependent |y sel ect eJ fromthe up consistin

hydrogen, hal ogen, hydP#ityted Cam%l'%ﬁuﬁak?“lbs’f'ltu’f?@ pﬁel@llurea

and u is 0-6; 30 phe@ﬁbstnt@t@ﬂ@é|6alkﬂ¥ﬁétﬁbé‘)& substituted
pyrimdinyl, pyrazinyl, benzimdazoly

benzot hi azol yl | benz@hﬁmélﬁldﬂlwa o
napht hal oyl , qui nol i nylpe ki@ %l ﬁlmiﬂi@ez,%ééhyldisulﬁde,

triazolyl, 4 nethylplperld
4- et hyl pi per azi n- 1- {h,salkylbrea; Cut&lleyll;blwmd,,phenylurea and

substituted benzyl, ﬁgﬁt olﬂﬁ'géjs@ﬁlsrtl L%n@%l‘gtsser c?éddﬁ'g%qﬁie

pyri m di nyl, 53ubst| yrazinyl,
benzi m dazol yl , subslgrcbunmd\slsbmgot Oi gtioli\HaloC. salkyl

subst tut e benzot 1) SeRelun BT chH R SRR i,
substi tut ed thi adi az@hgsphonic acid, amine, amidine, acetamide, and
nitrile;
-(CR*R*)-(CHR®),,-SO4H
where R*, R*®, and R*® are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C.galkyl,
gis 1-6, and mis 0-6;
~(CH2)y-S-S-(CH2)NH-C(O)CR¥CHs,
where R¥ is hydrogen or Cq.galkyl,
nis 1-6, and x is 1-6;
-(CR*R™)-(CHR*),-P(0)(OH);
where R®, R3%, and R* are independently selected
from the group consisting of hydrogen, halogen,
hydroxyl, and C.galkyl,
tis 1-6, and
u is 0-6;
phenyl, benzyl, pyridinyl, pyrimidinyl, pyrazinyl,
benzimidazolyl, benzothiazolyl, benzotriazolyl, naphthaloyl,

37



10

15

20

25

30

substituted triazolyl, substituted
4- met hyl pi peridin-1-yl, or 10 substituted

Wa20080687Bpi per azi n- 1-yl ,

selected fromone or nore nenbers of the group
consi sting of duinclingl, ingblyl, hlah&@'zolyb&lakyllyl hal ogen,
sul foni c acid,

aci d,

an ne, afn

hl honl nq-yl me}/hylpl;%(é/rl‘aZmCar boxyl i ¢

N-(2- am nopyr isﬁbdtltnlfée])cdspﬂé‘nvh‘ﬁhbstltuted benzyl, . 5
N-(am nopyridin )su on¥gtgw S&gstltlr}t%%ypryﬁ%ldwe))su ony

N-(2- ami nopyrlsM

N-(am nopyri dl@ug)s@taféaoawézmwéwgtmuwywﬁuﬁlaég@ylbonyI

N-(2-am no r|md| ne) phosphony
N- g 2- ami nogzr i SYPS Eg)qiggqmgquolyl substituted benzotriazolyl,

nopyr azi é”u%kﬂﬂWaloyl substituted quinolinyl,

nobenzi m dazo
nobenz otwbgtztgteﬂ |§1§Q]ylf gm@qtltuted thiadiazolyl,

N- (am
N-(am
N-(am
N- (am
N- (am
N-(am
N (am
N- (am
N- (am
N-(am
N-(am

nobenzot
noi ndol y

ORIPIS dReONE staR ey et o

notri az dujbsyfstﬁdf%nyelthylplperazm 1-y|

no- 4- net hy| i nyl
no- 4- met hy}"’ﬁzﬁ%ﬁ g’% rli'))é gé aEeY Iselected from one or more

nobenzi m dmeaibglry ofaihla@rtyup co’%ﬁslstmg of Cqsalkyl,

nobenzot hi
nobenzotri

ROB SR BRThA: Ruatis A RA9ERNSTG g

yl, N-(am not hi alzyidrwqbl erlbmwvd: acid, amine, amidine,

(am notriazoly
N-(am no- 4- rrethy

S midiog)ssiRg,

N- (am no- 4- net hYNRlaﬁﬂ{o@)?yh@Mb ﬁbrﬁ’ﬁTNJ(amlnopyramne)sulfonyl
N- ( 2- am nobenzi nri i dazol ?ﬁ% hony
N- ( 2- ani nobenzot N 82%?*9?% Q'ﬁﬁ&"’f‘{/‘?onyl

N-(aminopyridine)carbonyl, N-(aminopyrazine)carbonyl,

N-(2-aminopyrimidine)phosphonyl,

N-(2-aminopyridine)phosphonyl,
aminopyrazine)phosphonyl,
aminobenzimidazolyl)sulfonyl,
aminobenzothiazolyl)sulfonyl,

aminobenzotriazolyl)sulfonyl,

N-(
N-(
N-(
N-(
N-(aminoindolyl)sulfonyl, N-(aminothiazolyl)sulfonyl,
N-(aminotriazolyl)sulfonyl,
N-(amino-4-methylpiperidinyl)sulfonyl,
N-(amino-4-methylpiperazinyl)sulfonyl,
N-(aminobenzimidazolyl)carbonyl,
N-(aminobenzothiazolyl)carbonyl,

N-(aminobenzotriazolyl)carbonyl,
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wWOR{3/6sTBNOt hi azol yl ) phosphonyl ,

N- (2- am nobenzotri azol yl ) phosphonyl
N- ( 2- am noi ndol yl ) phosphonyl ,

N- (2-am notri azol yl ) phosphonyl
N- (am no- 4- net hleﬂa'annBlertd:iol‘yy)bérbphylSNk(amyiqthlazolyl)carbonyl,

e

- 6al kyl sul fide, mamﬂo ﬂh%ﬂhﬂp@@du%)%@sboﬁ?m kyl urea,
phenyl urea, thiourea, ' 6alkglth|o r

phenyl t hi our ea, Nygminor wpipe mé‘l‘"‘b(‘;‘?adl?%”mlrfl de,
substituted phenyldizshdieier §é%$3}| 85 feal kyl ur ea,
substituted Ci - 6a| kyl t hi ou'rn(]ela Ibst [ Ftﬁg)trg

phenyl urea, and ngﬂwmeé@ot@w@ﬁwpmmpew wherein the
Cral kyl di sul fi deN E J)t%n%H rlﬁkﬂ F Ikyl urea, G
eny 9 t

. 6al kyl t hi our ea, ur ea, I 'our ea
substituents ar eNs(é+a@m0@dd¢|Y|&nhD§hl@0r‘g4Loup consi sting of

Cral kyl , hal oC 'N S?J{@M&ma% pﬂr oxyl,

carboxyllc acid, nic ‘oni ¢ acid,
am ne, am di ne, Ndétaammoteazqiymbhnsmhoriye R4l is

sel ected fromth [ n n

Cral kyl . phenyl ﬂh"%ﬁiﬁ@’&?é rh‘ﬁ”ﬁ %h&ég’w@g’r bony! ,
substituted G l@e(lain)ﬁq-4 -mdtisyipiperagicyl) bhogphonyl, acetamlde,
substituted G -6 .

phenyl car bonyl , E‘? éb'ﬂ?h?gaq&wg{hﬁ?%ﬁf%‘@&bﬁ'ggi Rl
fromthe group ceieslfigé Inga 5. SQkylu%,!phbmyll_]@bp@durea
aci d, phosphoni cCaeitytnaHeRePhembiasesa. Z0etifibde, and
nitrile. Ci.¢alkyldisulfide, substituted phenyldisulfide,
substituted C4zalkylurea, substituted C4galkylthiourea,
substituted phenylurea, and substituted phenylthiourea
wherein the Cygalkyldisulfide, phenyldisulfide,
Ci.salkylurea, Cq.galkylthiourea, phenylurea, and
phenylthiourea substituents are selected from the
group consisting of C4.galkyl, haloC.salkyl, halogen,
hydroxyl, carboxylic acid, sulfonic acid, phosphonic
acid, amine, amidine, acetamide, and nitrile;
R*" is selected from the group consisting of hydrogen, C.salkyl,
phenyl, C4.salkylcarbonyl, phenylcarbonyl, substituted Cq.galkyl,
substituted phenyl, substituted C4.galkylcarbonyl and substituted
phenylcarbonyl,
wherein
the substituents are selected from the group consisting of

C1.salkyl, haloC4.galkyl, halogen, hydroxyl, carboxylic acid,
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sulfonic acid, phosphonic acid, amine, amidine, acetamide,

and nitrile.
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