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WO navensé406 rel ates to coated nedi cal devi ces apdr/@s2003/040649

nmet hod for coating nedical 5 devices. In particular,
the invention provides nedi cal devices on the surfaces

coat | REIMERLERL PR s Ity PROSSREICORERGE

noi eti es of said coatings with | atent carboxyllc acid
groups present i ' ice surface thereby
form ng ester an@ﬁhﬂwgé?@?ﬁ@%@ 10 BACKGROUND OF
s inDBARLH keibse vbaaismédital dshoek anmﬂeﬁnmd fon eodmugmdhaidy
are well known. The ch n1c%£ 8 0Si on of $eh h
deviceg, praTisyab A TiRUERPEAE Trdisrd S0 0B g orges ot e
stable qi\'y@xbﬁlﬁlh@ Snd/FAn@UR b coa@iﬁlﬁé faformed vit hachaviéfeaasleophilic
Cdat1 ngs have been used to enhance desi.r

bl e
moietipy Qfsaid cpasines Witk ssbcarbpaylicadd gfphpsaﬁ%se’é%%ﬁ’ﬁl%edl%?ﬁym
surfacéﬂ&l\ééeﬁg‘ﬁﬁmni Ghiedindtr GRldeaihRiges. stents, |enses, and
I nplants 15 require biologically non-fouling surfaces,
nmeani ng that proteins, lipids, and cells will not
adhere to the e &EREONISORUIHIGN AN mpart these
features to the nedical devices. Additionally, these
deeviices for ugoimtand pn the gwmen bedypes velbknoam. Tdpebanica| so be
compolftioh 8PE sicRfHhucH (iechipl#g g%gag glgggdigg@% OB
efficaoyi of theatevicemn tGontings bbyeieers ugefl &b@ham)de?l@h@@éoﬁeﬁfeé dtthesss
deice SR Iy B AL RO IRUL G, Bl and il
reqmr«dbmmgmple)dndnefomm@tsudmes oecasing tlat potetits, jyridsy putkcells wihmot
red c ract IS eed
adhercglp F‘H S“g?(‘ie %sa °%“ f“ﬁppal“et[‘ese %?‘ﬁ éesé;@wer%g"é‘e‘ieg ReRat
Addltl\ﬂhdliy méﬁ\ﬂedeesséoalkﬂcelematﬂ pmgmlazah@mmm@waﬁsemy%dm
gHE | NVENTI ON Al PREF ED EMBl(DI I\/QEI\I'I'SCh Iehveices with an
fluids B eGP SRHTIFRIE APy B L RCT*APPE; “CaTndi Cal
antimiBfoBRESSfatQ nap mdt;@in&gu@kg\ameﬁted withhnistobdsl andswoull dise
coatings. A wide variety of coating types nmaybe
advaniggeused, such as hydrophilic, antinicrobial, and

bA%@é VafRtyCSTRkHOES hava BeerCRFBlbpALtH Ok dmﬁersaﬁﬁcea Roprovige
ik By "antimcrobial" what is Qeant

them vl the dpired ssteaie. Plovera, Ueoredatl gpps e 3 S&“@%&Eﬁ@é“dﬁ

proceés'?ha%gulpﬂﬁp@@ L8 c$a@iné§"e uncoated surface, by about 30
percent or nore. hydrophilic" what is neant is a
di rect contact angle (advanci ng) of |ess than about

DETRR ErPYESERAAEH %@Mﬁncﬁ@%ﬁn PREFIIGRED BRISODAERTS

rOV|des a benef|C| property to the surrounding
eiﬁhﬂ preseneinvention provides a simple, economical process for producing devices

with stable surface coatings. A wide variety of coating types may be applied, such as

hydrophilic, antimicrobial, and bioactive coatings, and combinations thereof and the like. By
“antimicrobial” what is meant is that bacterial adherence to the device surface is reduced in
comparison to the uncoated surface, by about 30 percent or more. By “hydrophilic™ what is
meant is a direct contact angle (advancing) of less than about 80°. By “bioactive” what is

meant is that the surface provides a beneficial property to the surrounding environment
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WD 2004/ 056406 PCT/ US2003/ 040649 neant is that the
surface provides a beneficial property to the

WG 0086306 Ng envi ronment during use. Suitabl e PCT/US2003/040649

bi oactives, in particular for contact |enses, include
anti hi stam nes, ophthal mc nedications, and the |ike.
e oh 0§ g OGP G UL el
during @leb(Sditm&oadtlh@s inpagtitulanfor pasrnwt t@sesanumdidmxﬁhfstammes
manuf act uri ng CfJTEdI cal devices conprising,
°Phthalé‘6?1§’ie‘§‘t°’i‘tf?é‘s’é‘§§3ﬁtﬁ & |y of, and consisting of curing a
LSRG bMErwiIRNPEGfied, he Xer@Grgiiht 34 1 hatl ubeptat weizat dfatlent
carboxylic acid reactive conponent, curing said
compopesisdres§Bt:- nmonomer mix to forman article and reacting
$Rbat Stddfrhét, Whd 1hvc§1t161@§tbhﬂ@s £ABROS fofr A AQuG R Hohadical
nucl eophi lic noieties under coating caonditions to form
devicescompaisiag. @paistEResseninlly gh3nd ‘é?“sléﬂ%%ﬁ GHERE 2 TeppfRye monomer

mix coln V&H% Aﬁéhspé&%@ﬁ%a@bmﬁs dti8 dacHRVI oG fPOndHl FRFhSiaieactive

nsisting essentially of, and consisting of a
mononb:r ore femn anjartitle and aqimg sfif aTicly Willacqoatrg ompesibien

compngnggnﬁdl%pﬂg c%mét{%@ﬁﬁde? Batih @ SRltiocheRAbInY £ cS&@RANeNtin By

device" what s neant is any device

anothedesbogimacht ithe ipgentige arqmr»s iomediepl devieps spmpKisings FONSIStiRDt h

~ i in2" 4 R3mEd 1S G head BV HRE
essenip ot 1 FrBlor b bl ic HIBIRE Rl HOHS R e
comprigia helbast spe lateot r@ép‘hvhaimnooeﬂtenses In a preferr ed

d| ment . .t he, e O]algh e F-111 1NN

%;;Q iGme dllcal dev1c %}hou% “ﬁﬂs an gé/\{x%endels gﬁl{)tg CQ or

on eithedribathchuinaan tisams)eﬂmdl\/ﬁmnmcssffeudbieyl,cea lheIU@t'ewﬁb@lt ilignitgtion,

tact | ens nexp ct e fo. 1
stents, ﬂrﬂé)gﬂf B et(::ﬁaitnd OPth‘Pl%‘&(GPSﬁ e nfa dftexg%d;ecr?oo%{ﬂen? theblggm%décal
dev1ceﬁﬁzﬂﬁdﬂlhﬁ1alnﬁl€ gernp ﬁ’fgﬁlﬂﬁ@ wﬂltoﬁ)t Hm\tardngctoptao; orpmtaplmian 1ﬁns|es
article nd subsequently reacted wt nucl eophilic
More prefaiePgthe QRPGE 6 CORRS 6

9Sformarticles with desirable
At RRE ﬁhé@écte&r fiscovery o the dfventidiahpraeadokylam ﬁfmtld)r(ahty may be

pr ovi des Conven| ent VVa to cov ety
readioERTBRIEFAGS § SR PR e Bk preabaly e Wik
nucleopRBL E&Ming CdmpdIRioRE RFBM athElb‘@ﬂIﬂh osxirasie pﬁ)b&ﬂése Tha sned@kdlof

as providing the desired pro ert ncenent.s
the presest fypRiion REOYiges icopyeaientsvay] 18 65 W ﬁ varighytqt ﬁ&at‘flés to

forme l%éx?cvdrﬂgcs Ve Rb G gy bitthe }ﬁe&hﬁﬁ%nﬂﬁn agenble, arebiiar
nsing Wwth a saline solution does not supstantially

provndmgttbﬁ dqsmd RYRRTY CANaAnGPBEIE tPer§taB\e fsfBeapt BASHPEEME My ce
coatm? fo £0R a'v”\% wa%hﬂmg%ﬁh d c@éﬁ&?‘é ot QRRBPENS: WRES thllind Sldtia

vention-in w t hou |mtat|on est er conpounds
does nof substantiably aitdr sherRhamical ppRertiss At ke Sisynsdicaledsvise gF Wafne.

eﬁ capap reeact(i)\te c%ﬁikbg&lgq?ef@ﬂh%@ ifivenBbn fikR8e, WAfhb&@mitation, I%s.ter

| eavi ng group. Suitable
compcgndmp“she fr‘(nuhuld@ QO-Lnwhasein Rexompysas @pEOLWWaPab&&If CofFeNSs @‘60“10

or frea tadiSal | po ylm%xaxlzanon dAOF i CALLMY GolP! STRAL RA4DE ikcRIIRT | ST NG

monovalent groups that can undergo free radical and/or cationic polymerization comprising
up to 20 carbon atoms. Preferred R groups comprise free radical reactive groups, such as

acrylates, styryls, vinyls, vinyl ethers, C,galkylacrylates, acrylamides, Ci.salkylacrylamides,
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up to 20 carbon atons. Preferred R groups conprise
free radical reactive groups, such as acryl ates,

watgmpbape vi nyl s, vinyl ethers, Cl_6al kyl acryl PO EES$2003/040649
acryl am des, C _6al kyl acryl am des, 2 WD 2004/ 056406
PCT/ USZOOS/ 040649 N-vinyllactans, N-vinylam des,

N-vin s N R LGy U GO R IEn Shsle gt €

C, ﬁalka{ylxﬂ;eﬁynll:l @l‘klyts dfeasﬁomoeremxwgrogmshh asvmylmyher%qrwewgdeor

oGP SRR LY

acrylo trﬁ@ﬁdcﬂlz&iﬁﬂéh?ﬁcrylamtdﬁk and dmuresathelrenf xt ur es t hereof . 5

uitable L rousar stabeu er r
S | erpdun atne Gods re e <oy Mafe g T srogmgee
group dr@&4Qe FRAW ndetiEdhig conaitiony Simﬂﬂd: Ligedups inBluidé dhi/le:sthrs,
groups i nclude al kyl esters, 3%@ fSt)ﬁ E %
phenylﬁétﬁfé»}ii’df%@?&?r‘gﬁ?ﬂ‘}? Pr%‘??é‘ﬁwe yarREY PG, %fr ??H e
and toé}f‘afe' dtd BT whichfhayl ReSUbsitufeds ufdubstahted OPredfied h ghays be
Substituted or unsubstituted. Preferred L %youps

includg frsity] getens. b yichlarpdieryl esters, pentaflpiRpRsgiRERY N est er s,
hydroxgﬁﬁhﬁfnluﬂgés%?p Wﬂydr&&%%lhﬂ&&%ﬂm&ﬂéﬂéﬂ\%ﬁb@ n de

dr oxYy- 0X0- di h%dr obenzotri azin
hydroxdmzqmz%@tera iosmwreéww@ seRphnagiops berget é’rr%feﬂ%do%‘whé% b

groupsqr‘?‘cthﬁ{e eﬁ'tgﬁonqgﬁmh NALLQNSsyINEEER], andNeyBfok §hcSiblintiddds@rsl-

roup pent afl uorophenyl estérs, tosylate
and migwites tierecdn Brefinieg datenk yeaciiveicAmp s Bishide Eentaﬂéﬁ@m?ﬂ%fr&ﬂa@s

and N-acrﬁ{o%?ﬁ(wcul? Fd Sk %qxt]lm%ts %Eeof Ccﬁé Mg conpounds i ncl ude

uoronet acryl ate N-acry oxysucci ni m de and
rfh“betlzuene $eat:h®r®0fp0mmd 1sntméuded kethe mENAMer iy tinh poafipgeffciiee

amoun .? gzinr{??r}ltént su%ﬁmen grinldé ﬁletdgs%te X u?ff‘@ﬁ)oﬂalffg Lifds for GRALAM

cient " to provide
polymétiesuifsente Suxlt@ib&imcmﬁts hxwﬂu:dile hetwsent gwuf Gl aridd O(thm fg

TN A T T N

1 weighbR U1l Bhs€ilupdn dheaomewggm o%heaeuduvmaromppn@fts alab:isyd bpinwke n

aboyt 0.01 and ht % all based upon the total
Welgh\/ﬁglaBFHeCBf“pP’i‘Fé’tsr‘Egl?tW‘vg nents, all based upon the

2fhegbthéac@e @nlpohdie mag B’@ adied tcsaniylerks eatetial) s partioularly
The | atent reactive conpone [m .be addesd.t any tens1
st e b e e S B Tl oSS Y mb 25
mcludE'Bh&In'e Al Sropd1d. CThedOaclOd conidhéttdwkioh &exlyéfmoxaﬁmdngﬁmps
table lens materials ‘include sili coF ?I;%ol%%
hydrogﬁl*ﬁear‘? isrmm apg COBRPEIEIRPY GRREENSHOBPARDSy Py d Pipgrents
and opsh hdlf;oﬁ\%ﬂng XS’:&QQ@&%OI%&(&K@ O¥itaBRGil ORI onehisd dopondts

I ning conponents, hydrophilic conponents 25 and
mclud@ piticana gPntyining|mesemees, RIERRiANGT. 480 BRSFREAEn Suitabls fluogs o

ccmtalﬁﬁlé1 L&l %eﬁ:tg HcRiaR hﬂ&&%@@ﬂﬁ@%m&n@ﬁl M‘gﬁ)lﬁhérb GAd thacromers.

nononers, pr epo yners, and nmcroners.
ssmahblséomhummmng menemadrhinalyde dmsduentoxyine| ude

hydrowyor%g/logc%g?o%@{t%(g ey IRBLY il ate (S6RRG! yers, and
methacryloxypropyltris(trimethylsiloxy)silane (TRIS), amide analogs of TRIS described in
U.S. 4,711,943, vinylcarbamate or carbonate analogs decribed in U.S. Pat. 5,070,215, and -

monomers contained in U.S. Pat. 6,020,445 which are hereby incorporated by reference.
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Sui t abl e sil oxane contai ni ng nononers incl ude
3- net hacryl oxy- 2-

whyarozeps opyl oxy) propyl tris(trimethyl sil oxy) sP¢BDS2003/040649
(SSiaw), 3 30
met hacryl oxypropyl tris(trimethylsiloxy)silane (TR'S),
am de anal ogs of TRI S descri.b in.. U 711, 943,
More spgcifiqall pripd %Céy]B’fypgﬁ’P'BB%%% ﬁsgllo@agtﬁaaeﬁ g?;d in US.
mononPe@Jacxa/ Q%xgp le'ﬁmnﬁﬂﬂ pol?ﬂﬂﬁﬂi@ﬂﬁloﬁﬂfet qbblyddndthylshloﬁmePét

whi ch are her ncor ted b fer
P R TN A M S R e
d1s1lox§ne m&%rﬁ{l%ﬁﬂﬁmﬂéﬁaﬁ&ﬁhﬂy aRifl b Sildxaneyoatalninpe
, nmononet hacryl oxypropyl term nated
ﬂKmOWmﬁfydlnethyIS|onanes pol ydi met hyl si | oxanes, 3-
”@%ﬁtﬁge Exyolx&%%yo%faﬁydghh&!r&ﬁérmvlawlnsinb&wérﬁ@et fyleailiransght

cryl oxypropyl ntanetEg di si |l oxane, and
betweapahiitid0 onbationEr 90 Ralleny Alorangcaptifingaupfpmegsinciude

matena% L&@ﬁﬂﬁlﬁ%ﬂ%&@ oM Qﬁxée%nﬁ{dﬁyref&ibl& ablegst 5hd @NRMGiloxane
macr omer s have a nunber average nol ecul ar

group,\md ghte pftfeltable@hleeﬂé ow dimethgbsilorane gEvnt ThsSibspenesopeBHS

macrm%ers Qn)&? nx?clu%g %Eh%r &ln@%ngﬁg §lf3ﬂ§sr SrethRiel H6lBs, MGk IoAhRylene

one sil| oxane group, and preferab
oxide gbu}isemﬂyoxgaibaldne@rws asylbupxcapnps, afeydegiers, aiﬁgdqmplg)s carbamate
groups P‘Tfhﬁgf‘% g%m}pg’ agc‘otcy%% réédli% L bingtidR )ﬁ?e@&f GhPHP 1ikel N

mers may i nclude ot her
prefene@ mmsrtélsﬂcscawmtaamgmmtmaﬂe gy be femediir fheqodymenrization of

2l
one or 5{}%}%/ % éar&F 8/u b gne !’9 !)ryrgéxa% ﬂ%@e%agr @HQ)?&'U% contammg

ers € groups, carbamate

macro@xél@lﬁﬂa@ be f&rfifet uﬁrgmipllcmnyfegw@uh Fﬂl ;zammdﬁ(ﬁﬁh’at feeegndqujs
mhi nati ons .t hereof and th S
polymEPAGYT GRAEEU A g Bive P Hefnp SO R R FeouRRy
may b® IMBE i hd bt Oferief of spe dé}fendiﬁ@ én tic lcﬁlnﬁcmeﬁts mlédﬂe(ﬁmd uging
nore acrylic or Lha]%§ I|c nmat eri al s.

conditions K2y 1R éhefgt ﬁﬁ%"r” ntﬁlénnfgd?%ogxeﬁ gn ?18 rﬁ%ds for their

manufhiét@RShehdBbemciotat inWs i( 1681180 )as mtefisls Mad i(mathacrylate
olynerlzatlon condensati o reac , the.like.
funcrioriqlized) 1 bRoRMEEIOPI Wethgpe ﬁﬁv

ST
uretha%k? Bl tlﬁsescﬁgdk?séd Hfuss @5’7@%@&% ﬂ@lcl%hahﬂﬁ p@@ﬁ@&ﬁ&rﬂf s
ect ed usi ng Condl tions known in. th

hydroxsp &actipugl @pqhwalﬁ@s enshilifons mgthasidrGheths dlsslﬁaﬂ?fé%f Rbigh are
ARpgtacture, include those disclosed in US
"moq@gggggﬁ%g)as materials A-D (nethacrylate 20
f Swipblesiedany eantaining feaefive-prapQlyrsEstipr¥deiny FREpRIRatE nd
G DRlch Z8Hrthe? ilsk16Q38n ULISRIT0BEMY urcttiddle
mnctx?rﬁi 9 ﬂéy eﬁ}é)flgﬁ%ﬂeu Sﬂ% %67 38 s (Syrene
based ﬁ)mpclymnabmpedng)al@p@tlygw‘éhagi"@ﬁgm@ﬂﬁfp@m frgm, e trgag gy of short
acr at es & E I'B h 1 l
oindPAAP B SAS &S OB REEBRCI L R gy ot
weight pﬁlﬁhﬁﬂ@&wh Bui,® aindceplsﬂdlvobhawe actcynﬁladrngwg Bregifici eaiemples of
sultabﬁe quxang E:rc?nrtzgmng %lego ym\érls,n zYnd me%o%? W?'tth%lr manufacture, are disclosed in
US 5,034,461, which is incorporated herein by reference.
Generally, the siloxane containing component is present in amounts between about 5

and about 50 weight %, preferably between about 10 and about 50 weight %, and more
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25 functionalized pol ydi met hyl sil oxane, which is
further disclosed in US 5,070215 and urethane based

w@e@pokesner s conprising alternating "hard" segrenUs2003/040649

formed fromthe reacti on of short chained diols and
dii socyantes and "soft" segnents formed froma

prefefaBly Bbtwéel ol BinBRb&E U5 dkightRi ANEas@PIpsARIe tohi&i t'o? the
a, co endcapped with two active hydrogens. Speci

reacnwoé@‘sof sui tabl e siloxane contai ni ng prepol ymsrs

a I 0
R Lty ROV 2L B e

and mogst sppaticadly H@E&d@rfat ¢xgmplen Buagine sretriaingShtGi Aot gsters of
(metnFRARR 088 kudnSss E&%ﬁ%@m@f(&@%@k&&% 3bput 5 and

50 wei % prefe weeh” ai out 10 and
hexaszbmﬁpp@gyl\,(mp@mmte 6B, Arfrded- hﬁmu@@matiyb@&zﬂ()@crylate

/ / about 15 and
2:2:3, ?QI 5@%@9%%%?@1?};@9 @Iog %Y%%@%X\diﬁ% total weight of
2,23 Lh,é 5 i(e@é‘ﬂl&f@ ?:dwpaheﬁﬂllsronsml (ratth)acrfylamcmdmlm ld«enchxonneng
contalmg%ﬁ%{o%er&%dy t1v ?) Iyrn}rgeirsc fé\nl rrr]xlacn tJ]eBrggor ers Which

nore Sspecl or e
include|said flurveine Otmtaamng n@n@erﬂlﬂluahﬂe}donmﬁlir%r&mpﬁneﬁts may be present

mam{ ,J?]% c,}%# ‘étdlgsuc @/s 2,2,2-trifluoroethyl

2 - hexaf | uor oi sopr opyl
( i feyaioe ybxﬂﬂic&xﬁntﬁ pPthd preBan#m@eI#toh @iy afsb itudl Wiy hydrophilic

monoxé)xg% Eug%lgg rg%lpf?f% S%S%tiﬂ%hléﬂéic%?lgé ??;lse’ég@g le ZriogbnS]érg ’cgr;taining
acrylidgdu, (6}14—(?1{(;503 \61&&? ﬁ 13h)81r(§’ge9 gﬁelﬁm&aﬂﬁx asfdt) YONPHORY
ac ate an e uori ne contal nin
gmupérg@ g?ﬁ‘@ﬁ@&ﬁ&% deemples a#a@gmowgwpmm HERORE P RENS
dimet@MErfliRiae) mspafcs(ymmq«metﬁ&rym@ | g Brof AbRbrid thcRdid) ©-

contalnln nononer s. | uori ne contalnlng conp onents
hydmﬁﬁf)‘yb%’e?s‘ﬁ%léﬁtde Mye&mmslgcql F’@ﬁ?‘ﬁ%{%ﬂ@@t@ﬂéﬂﬁﬁdp agig,

acrylid\Rh @) N-vidf1 pW@hJo%@‘NJva?l mﬁﬁ%%ténﬁg N D&y PREREM b cetamide,
i nvention may al so incClude any m%dro il'ic nonomers

N-vinyjd¥-gthy boppaspde, &N- &@W@ﬁ@ar@ﬁmndw ageens therepif. ex arrpl e

gggﬁﬁgﬁ;@ﬁfe}aﬂgmhwma&% lxﬂe%n&{e?%c?ve 0‘9% e W%s

havingypng s grofe @i@@)rmnayxy@rexxlge@ps Ephopl with ofunctiiuhat grolrml
comalmﬁg 4 gsﬂg;nleh EAOQEE bininfy B Mg %ﬁ%@&gz RS LB M Frene

Xy et net hacry
glycoln@rdgqmmm 534&34 863, ethm@b@dy@@hglhcamkhﬂdnwlom id&]S

5,690, 955‘ X)%tshé’dzxes@@ a9 K@%o%rl%}@é’ 5 Oﬁ‘& W aé‘ﬁls?\f_) hﬁg Rﬁﬁé{%%@react’ed

i'¢ atid,
with oac:ettram: delar Bpuivalgtits df-aatehy-cappogtgasupdeach as I\lmyemyioeﬂdy]et hyI

oS, R ARG SRR Pl
like, peddowes quylzltmmy pbdlyyl }ﬁnﬁg pod yihsre tel'x]ﬁmal’yg)mﬂﬁxz@lﬂe BRfigic Of
groups% %ﬁg%qﬁ t% brreg{g{%%g )églyol%;rgggmslmrkle gl xggigtges \Qﬁcth as carbamate, urea or
ester groups.

Still further examples include the hydrophilic vinyl carbonate or vinyl carbamate

monomers disclosed in U.S. Pat. Nos. 5,070,215, the hydrophilic oxazolone monomers
disclosed in U.S. Pat. No. 4,910,277, and polydextran.
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silicong iy drapilel o WRiGERYQley pelymgr. &

contai ning a polynerizabl e doubl e bond may be used.
Exanpl es i ncl ude pol yethylene glycol, as disclosed in

woJH03/0884d6 863, et hoxyl ated al kyl gl ucosi de, asPCT/US2003/040649

di sclosed in US 5,690,953, US 5,304,584, and
et hoxyl at ed bi sphenol A, as disclosed in US 5, 565, 539,

e pespong bt B G TR ol A A b tarRhe B
-hydrassfeh@%wh@drﬁate TEERR0) gy ool aekhachy a2 L

methacgy e A TBDYEPPF CRLT hop B risaPRG tEmspangp nd

comblﬂaﬁbﬂg HdkofPRltl ARIrbphak) Borntts ddhprisigy DMYS bhﬁglpkedcxﬂallyt he
et hyl ene pol yol through linkin nnletl a5 ut
prefermby bt R mong B B 6 BT SRt of o Fdy bou

70 welgma/f;f%&% plefrhvidler obe Tnnd raam I6b n@i th %yimdﬁﬁdsbﬂla&t@l}wf
vinyl carbamate nononers disclosed in U S Pat. Nos.

about ) mido pight Y Basg BROFSRA Tofad WEIRALAS [t TEAcHEh bToRents.

dl*h%%a@ﬁ@gdc ohbnts mRAdlso né‘e Slifioddl CompoibnR@hOHIRXT r an.
5 WO 2004/ 056406 PCT/ US20 3/ 040649 The preferred

crosslipleeesd, phqjﬁgjtlam Uéquﬁ)pq}rp@g GO/RPAEASang raonomers, visibility tmtmg
agents Ne&; byl 1@1%:&391& %ﬂﬁo&%easga%mgrﬁéﬂﬂ%@wd dyes,

ate HENVA cerol hacryl ate
photocBramjcl ccomndw commtms:thyneafrﬁné dhe Ijey ﬂh%eﬁ‘iil”ﬁ 6PPPRIIGRS are

mixed § %Ehz:f mQﬁ’é {1‘% &4 %glxéﬁ? Rl o %HIE g Qﬁgﬁﬂﬁﬁ&}@r@t RritaBB iluents are

ereo ydrophi 1 c nononers
dmdo@énpUSQKﬁ@4EWA belng particularly 5 preferred

nal ' .
A%\’J %lf’ eng p%lg s 3) ac‘fua c ? ';&e[}%at\’i;'i\gél/ng i o@{tﬁ@r?glp% anfl the like.
pv @fols p:lmlcgsmfarealhmwh f& mldmgli@ueacwn meqtlgh in the preduction of

contacl g EoeR PSRN e R P e AR, HRRRed in
U.S. PEERE Nov, 6,400 [AR9 Bed 3, 660058y, ﬁidSthth oarpng metha@hchret disnbesed in U.S.

ran RIS L e S B R b S P A e

comprikthg@BEpUI pmerlof 8d 1|n\/@tlblh by theaditecntheldimBiofithe Gﬂlnqnm]ﬂd&gel
rel ease agents, nents and d

hot oc
Which S RFRRAIFIOS, S8 GRARIGR NS OR SORTL LS Fhed el YRS it fons.
For this 828ddV@e cQORANERIue 8 pRcedih % @kbld RORINRE shiafe 6tk final desired
presence of a diluent to fg{n1a reactjon m xture,

e Eaction e 5 ¢pigraw o
condltélﬂ (:vﬁpxjeﬁy € RonbRES f)bl?ﬁln&lien@' th’éi'&)g%ﬂ&ﬁlﬁ:é h E&l?m@f in the

lcon A, lotrafilcon an he |1 15 Varj ous
approyimele éh@@@f e dinglrissiredfrardugip IT@Pﬁghlﬁ RRlYmEHRR IS QPRI

treated \Ultﬁ Q?ol%h?%ﬁ%ﬂ? ch ?ro&&?:r‘ﬁgtae%ﬂ]éoﬁg fffogel RFfrH Ml size and

castlng an C cas g |ncast|ng met hods
shape amhdresmtesxedlarw the $iz8, anpghaph © thmeggmé mgidedpptymer grticle.

This nﬁ‘tlé)gga%é«? mse? %dti\gr;l @Sﬂi&i %g% 5&915@}%9 g%%x%zeg éﬁjU@ PORAINLS
4,495,p1 2 M eB0,306; #ct8R604;fand 503D mgxpwmdabetem rfgsence.

After the biomedical device has been formed, it is reacted with a coating compound or
polymer. Any compound (molecule and/or polymer) which is capable of reacting with a
carboxylate to form an ester or an amide may be used for the coating polymer. Suitable

coating compounds or polymers contain one or more nucleophilic moieties such as alcohols,
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conprising the polynmer of this invention is by the
direct nolding of the silicone hydrogel, 20 which is

wecanoni4al , and enabl es precise control over PaEUS2008040649

shape of the hydrated lens. For this nethod, the

reaction mxture is placed in a nold having the shape
pnma%zlcf ﬁpceonrlc\i/%xl'glla éxngegts)zinrdE%o] fur?étlghiflﬁ gg r’}e%ig{ 90‘%811 d p%unds mclude
molecmbqnqmtmbri that conai thése ﬁmcMhe@ymimeMGmnfmné the hke

nerize, to there uce a polyner in t .
suiat B o Php bbbt B P it by ot
UV bidchérs, dgesl aﬂfﬂﬁfntsl;rbmﬂégiaelabls palptnesadlyofs, aayhmmas euti- mldrdibias

et e RS 8 G PSR B O R,

polysaédﬂax‘icﬁ'@ ﬁilﬂ@hﬁﬂﬁdé‘sh ﬁlp&bp@[ﬁhd%il € ombingidig thersol ﬁi&ﬂh@b]key memﬁc
article s net

od c S o,for ont act
exampleg AEeoatingcpranoupdsipglpde P&@?&R’ffb@aﬁﬁ%t‘wﬁf?wggg oTj8ts):
pHEMﬁ& @ﬁcé&?ﬁnuﬁlot@c%(fu&%@mhﬂe(ﬁ&% &ifids ar?d?ﬂn@g@ﬁﬁoﬂ'ﬁ droxyl
|ncorporated herein by reference. After the bionedica
group, gevi¢idms funstipnakiredfvithhaidier anfamizo gravperedhydroxp! Eo%ovat i ng
o
phenylglgfmg anl%dp Iyglﬁeglr%9%gé‘rg hg?%gk%’on?g g]gxt@ﬁﬁl nﬂghéﬁﬁ%l@l‘é‘ﬁh& a2k
group oxaﬂb/dmlylagreum eerfh@logiyane esphalexipy cophadipiibl earheppneses used
r I C 0,
tunctioHizch inEARb: ol dpBd Ol or o BIBLR Foupr QbR MRS,
amlkacsnu @hamhdmbms HiglcsionabizadOviROOthe OBGMO 6o SOTY QJSQMWM@M

B

functionali2d l\t.htﬁ&;thcﬁran pmhrwmmg) dr by droryltgadup, quiedenes functionalized

v P B L5 55 SRS B AR v i

an amivib gﬂnp Bﬁa hy&md}ﬂy{ Qﬂoﬁﬁ almcﬁﬂhﬁes fandtiobalzeé with Ieﬁher atvfnino group or
bl oc gy 1 % hb|o ggradab e _pol gqf 1

s yar i, N BEAI Y FHET GRTTE FouB Sy ! Eovr

strepto@ﬂtﬁﬂﬁssﬁmdfﬁhﬂlze@ hath it 8n arhine Rfonpat 0 hﬁdrm@ﬂ @rodlp,ugscomycin

epti dogl ycans, Qllgosaccharlde acchari des
derivalygb G PEEIRTE SO FORR O LRGP PO SR BR Bt
derivaBd fﬁxﬁﬁoﬂa’h%&] wxﬁp@ﬁlbif AnGamifX @B &S Biirdx9Bdrbily) atpaRraiNds
i ncl ude pol yH pol y(2- hydroxyet hyl nethacry]l ate),

denvamgmcnor@bmdaww SRR AR PO P SHLFPUR Qo ippions
thereoArddEd hlén PRATEARQ QRS &fah? Moﬁﬁd’s' and §bI9HIRss include wetting

penicillins functionalize ei ther an am no group

agentsoqntigni¢rgleielextyy blpekarp ant]_l@ctsﬂ@mbp@pgreqiqb@ polymers, combinations

ﬂwmoﬁmp gg@éyphenylgy0|ne cephal osporins functionalized
h either an amino group or a hydroxyl group,

clérphab‘(bgiaylog palymere rivhide rolbialcaefshprlyasings, bigaative prmrosds
that arg Hng;%\tfr{ @ rl]g\lzel 3%1? ge Xﬂd%(ﬂ a%%)lt\& ?&ncﬂ@naﬁ%%dgﬁl%fés ﬁ{ere%ﬁ Examples

roxyl reptomycin, gentom cln,
ofmn@&&Z@%ngpMQmasuhh@cmbbﬁﬂwuked mnth elther an anlno

hyd I t et
010U 1 B U] Riler LR G e
Generfl}ydl ety p@lymeiR hagd niclyduly eleighesdetiteeh bt 1 @aidil80.000,t h
prefergiuby bt abog o $he S8, 1F, HSLQNN wefhRBn beHARIR RS
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with either an am no group or a hydroxyl group,

f1 uoroqui nol ones functionalized with either an am no
w@eampsane a hydroxyl group, macrolides functi opel/Ug®d3/040649

with either an am no group or a hydroxyl group,

ketolides functionalized with either an anino group or

r ept ns functlo d with,.
varie opﬁ%[s(?ﬁ(&ﬁ!xdl %Hpnort gu pte<g ér% rg ggli,rdl)l(zw S}ﬁ?%% ﬁé‘&ﬁﬁ’@ﬁ'ﬁwn
metho@@ supdirap gdtﬁlwaasmfchmntatugnahy arﬂcgei/\petrinez&ioh h&xromafbgﬂa@hﬁ 0

lanin der| |ves

dr. ox i,.CO
f&h@??ona Pgé’"“@%ﬁm { Bﬁm%ﬁ %ﬁgﬁ%dﬁﬁﬂﬁ%“ ﬂwcom"%
polymiay thrapy ybmgnmmpnarmmo (Far atampledﬂkldvﬁtedmeﬁbdl‘ plaGH 0N HBRG T
or a hydroxyl group,
C"a““éBﬁ!S(‘“ﬁ 'ﬂ% S’ﬁ’s"emt*’t’i‘g1 F%‘Hﬁ‘l‘géﬁ(giotf‘ﬁ% like. Preferred cl asses

ofuicbRtsolvents Gorpsdindse @ﬂﬂltl&ﬁ)br}é wBh-Sud18tphitid Qo NEHH dable of
lbgg ntlnlcrobhg UV bl ockers, antibacterials,
solubifiGeE paflihging 8 hesabty s B th e biomediedevin
Suitabld¥dIvehts énchide eﬁ\ﬁ‘ Eifeeﬂt GaAdd tHOMP! BRROS mefhleHe @hlonde ethyl
cohol s, anmi nes, bioactive conpounds  t hat
aCetatgfbé;%de@ th%f agdhdike nkrefsrred ot indludecPMB and Dﬂ\@s
amik duvick W Ratab8E WaR the EHAMRbSARe pBynRY EJI@(Mn%nﬁ&g%h(ﬂgons
pol yHEMA. The coatin

mers i nc¢lude
S““abgé? %@r‘hwﬁm\@ﬂ%‘y TP EEsaRclvdsi these c30c1GHn éneeamgwnd

vV t
i I OBSULTEL 5 B S Ly L0 AP SRy
prefergR0baeeennboutNblaed aﬂbcmt 5T, gittesconiadt tiee uveds LY Rt l'bxligtlaof titne

. 03/ 040649 t f way
sufﬁmlgpt% 90(%:1' hg%ur %{g t?F:t e Fxﬁ] 8 gontﬁ%tx\égra Ifngy ﬁgggo about 2 days,

preferaﬁ)ﬂbeqi oabeitrydagrmd mozﬁar&XﬁblySﬂpQ@ aboWB i DRSS, SYEHuRSs e
and gel perneatiagn

ltration chro ogr a
eiical s Be BV o e DapibeBien’ BowErrs, hore ek iy th prewil
recognmtrtfnaﬂ eRvited pressaRabrliembersartt acl &fLW hdrehdiBn @cpﬁat doﬂ@ucted in

r _in any conveni ent manner. .For exanpl e,
adm“H@V¥g§ hé®ebe placed in a solution of 5 coatlng

ACdup IRy additfles %\éﬁﬁ&onﬁ%@ncﬁ@%ﬁt IR RGEH Ml&@aﬁxd/o?léét@rq F%ec

solvents for use in the invention are non-nucl eopn

betwean e Aetes(se aisbasringsy) to bofoumid mer rgdith thae without gwpolldshtiem
and indMide B ar 1RY ﬁﬂl’lt&ﬂo}’ tr;frﬁ@%ﬁﬂ&uwﬁ feg%r,tnt&e 195%3 mef:e%k and the like.

deVICG Sui tabl e sol vents inc

Exampllgs ipqlydg 4r@methylmippRdlinn@MyPe méwm«ahylmnomm 3-

e k
ethy]caal?(gjglgé%e g@P Jgﬁ?gg% %ﬁt:{ﬁg%é@ ‘Bﬁ/ﬁgrgﬁgg . (%O?’%he devi ce
dicyclghgxdennagisiméde, iy droxthenztiazeln (HOBYL 1-hgdrmlbymmasab tydrans,
crown Utﬂg‘@ r 1%39 rlgllsésl %%Pess %r}ﬂﬂgjt%ng &e{eﬁtf ang ell coat i ng.

Sui ta ur es i neiude en t he
A @@znmq"fwnue arha@ink dfhpati polysnenfs tsbé neahiag b smoak WiEhdient
en about abou 00C and nore
o coat e Bl et B Bp eyl i of e copppgur or
polymeg @Bﬁdas:abdut me to,lahbdt 20 Wigh €0, prdfenigy Bbdk 05itéBbout 10 wieght %,

and more preferably, about 0.8 to about 5 weight % of the coating solution.

Following contacting, the surface may be washed with water or buffered saline
solution to remove unrelated (or unreacted) polymer, leaving group, solvent, and byproducts.

Optionally, the coated surface may be heated in water to extract residual coating, leaving
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sufficient to coat the surface to the extent desired.
Contact tines may be up to about 2 days, 15 preferably

waoipososabout 1 day, and nost preferably up to PODUS2002040649

hours. Pressure is not «critical in the coating
reaction of the present invention. However, those of
skil | i he art w || t.hat el evat
sroup, 3t bisyphets i B ot B0 RIof Ratil ety FERERs tebmay o
have fBgnedonduct ed in a shorter period of time. Coupling
additives are at .e es..the am de
Yene G e G SRIDH ot tRsE e A BUered
hmun{g@a&m;ﬂgs( Sl)hetf@lobﬁné tegtﬁre«érem@édemm&ﬁlhﬁme& han w t hout
their addition _and, incl|ude, t%t are not limted to,

t repses s apbredor thei cp@&@%\*&l&% & BT -9 d Rdine separteshpiaut o

using § P&kinlHier Se@iiR GBSFTIRCAHEBIAGHIS éx{ay WAMnB QinE welleMade
1- (3-di net hyl am nopr.opyl - et hyl carbaodii m de

DVAP
with 3&%}*@%%%46%@35%@? fioprsdpe toredge it ?ﬁﬁf% et thsdensniddle,

samplés v?ere Qiai?y)é&l ghexyhear bodi i mi de, 1-hydroxybenzotriazol e
1- hydroxybenzotri azol e hydrate, 25 crown

e¥h¢eaﬂ§ancmguce@actlga§@ as pagsyiedes flonBi Ablerss isea mplepfrom .
each s@t%re&é\'@pérém cufingQat 4 Bhte? §kip HohViBe NP MIH0:@hatt 03! hAGn

I's used, neaning an anount sufficient” to coat

width @rhbequlbfamﬁen peskingsolusian.r B versifrecliorce Getwepathe yens syréace and

borate%qﬁgt% sa? pe Es?r%fgﬂ\%legt%p@ qu%e? g\]ftllgr JH% ?& vlf‘l‘éle Qll%osgﬁlple

is ben@bmniers&cf)mm aghlledgut ofithd satine.e The fbﬂewimg Ieyuatlah) outsed. 8 to
about 5 weight % of the coating solution. 30 Foll ow ng
contacting, the surface may be washed with water or

bpEheicesh sal i neor solgs t@n(F/ppy enove unrel ated (or
unreacted) polymer, |eaving group, solvent, and
where yin e aiging forcgyyts B syrfage teprian eighe @r@b% liAddds g petiaeter of

s

obtaintd/fyoro theqiosticarod theov estirg experfriint lwhea khecbamvplead bdirggivinmegsed into
v RO R E B e Y L e B o

obtainftiod dd@Wcmg comct—anglenfot thegenexanpl es. The follow ng tests

5 L d f
i ReSpel PR s TharaR e Rk R Pl B e it e 20
x 40 xUl$)|rﬂxﬁ g&ssP&lI]Kilt AnbkhREmpRAGE ﬁblme@flal:ﬂ'lh& &uk@bM&Cﬁummatmg
| i ne. scans were with 300-mc

from he%@f ‘é‘ﬁ‘%ﬁ%ﬂ’ oglilBap(F A @@b%urt%v %ﬂgj’@eﬁ qptie Fféhtcva@m Qeé”
dlame{set?g%ﬂggu %]sert Qﬁa Vﬁow setfillg of 4528k &5 W&o%ﬁﬁa\rm{e 1e51s V&t

ancl ng cont act ang € was neasured
and caplkingewsimage of akins frhmabowanginebtofthcolans cell mldaaiohd@@amera

OV RISPRH R CHR NPHY oA LocHt 148 1404 B

ens’appr oxi
above the lens platform. The background scatter is subtracted from the scatter of the lens by

subtracting an image of a blank cell using EPIX XCAP V 1.0 software. The subtracted
scattered light image is quantitatively analyzed, by integrating over the central 10 mm of the

lens, and then comparing to a -1.00 diopter CSI Thin Lens®, which is arbitrarily set at a haze
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wi dth and equilibrated in packing solution. The

wetting force between the | ens surface and borate
whodokesads sal i ne is nmeasured at 23C usi ng a WPraEUS3003/040649

m crobal ance while the sanple is being imersed into

or pulled out of the saline. The follow ng equation is

F = 2 cos ere Fis
value GEh, K o rg 8575 Beadaide o € it mea bB Ayt R e Gults
are avelaged d gereritS a hive varE bf®p&tenige of the stsﬁjmi €SHktng he
mj iscus and O is the confact a e[% The_ advanci ng
c AT HEET SQRREWasdmeasyed pRHOYT MRS bp5rted B aB‘PW?dhté sit in
packitgeolutiof fo2 2P AbuNEBichWT@re: b4l gens afkRbifoved & FHkindUBIHRH
into the packing solution, Each sanple was cycl ed
using p SgAne fiRed SRR ACE R T POUingstiees MJ@@@ qed dapessd with
packidgBh@eN aP6th RRle £ Mthdlhs aﬁf@ %xﬁa%téd%tthttﬂ@whﬁn@snn’é%@ez&é the test
nmeasured by placing a rated test lens in borate
lens ags placed gt edighipgpanmng “@r&{lact Do maresgts of samplemagg preparesaing
welghéd asHHBlE nﬁhetpﬁmaﬁé?éﬂéﬁ %\r@ebt%c% aﬂd tﬂe %‘{/er%qu hleh'@ef( kQfaund,
[lum nating frombelowwth a ber~ optic
( Tile émghtmmsyred:@y plring thecspmple pamsgm voguuiy cfyes thh
t Iy t
has beh PRFLRS o KOLE00N R, Vahuuh B RUTea B Mgl o Bl i
attainggla Jthe lvaqugmaaalvp Ha@pum)ﬂi are ihenddarfBaridrtinteadeoare dried forddur héurs.

e plsaG S o8 el o il SRG-3365F oot i icrurs) epaats

removidlamihweighedy &ht etet @msenpisatibalamd asibRowackgr ound scatter
is subtracted fromthe scatter of the |lens by

Wet vl racti.n an e of a I ank cell using EPI X XCAP V

5 i 8?’?% e 'W‘F ap3pd Bsessé" &hfg\’ Yeighiigspan nage i s

Dry weig ‘nt? ft%}é’r&wgﬂﬁat félaandd&i af Wrighigg e t he

% walgrgoniey . and then conparing to a
-1.00 d| opt”@twﬁél‘t Thin Lens(r), which is arbitrarily
set at a haze 9 WD 2004/056406 PCT/ US2003/ 040649
vEepyeigge anggtandgrd Heviefiane ghesreer sentent fyzexelouhteddorghe @mples

are refori¥€ | enses are anal yzed and the results are averaged
to generate a haze value as a percentage of the
s¥ladituy i mesurqddygisingtilee oppsslsed obntcastanineals Oﬁmasm@dtyas

tel’lsﬂeﬁ@tlh?%chlA%ﬁ% ?ltf?g&cﬁlﬁ%él?ﬁtaﬂggy hejdc%\ﬁ}g 1rt11?131 %ate%e he}gétt A

packing sol hour's
suitablg testipgmrenhing ificlerdes pabisirorgmedd] it 220 @og:ﬁmna ghame& peopdechaving

aj. SZ%anﬂ’ Feg%tﬁ"@ﬁﬁﬂ& %h[a’c\'?gth%ﬂd Bb% lncfé1 gneV\f( thts é? g%cgmg)fthe

npene acklng o
grips andh elohgtsl ahip eorstint et afdtrmn b2 hhamvmme it bhtekm OTHeViniZlguatge

s R e 050 SERABASEN LT SPGB0

of each/\mngimeldom&e alraseed ﬁhehmera'ge:s\miogb& AT énbitee@odulkEEs mastdred
atthemmel”aveerra sf sﬁr v§ ht. The dry weight is
e N R ST TR Sl‘fémscé{ ie pans in a vacuum oven
whi ch 10 has been preheated to 60C for 30 m nutes.

Vacuumis applied until_  at |east 0.4 inches i s
PP Examples Hg

Example 1

10
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attai ned. The vacuum val ve and punp are turned off and
the lenses are dried for four hours. The purge valve

wo s00apsiedd and the oven is allowed reach at noSpOIBUSI03/040649
pressure. The pans are renoved and wei ghed. The water
content is calculated as folloms 15 Wet meight =

Toa d%conham%g h(\)l\u%éd 1\{1\&(9? BOXOJWQF%U%Q am deng tempe%rg S ?Jdﬁ% %0.0
g (0. Z'Hnﬂolb eﬂﬁs(dmwﬁiygim’im@heMISgﬁneng quamn%f\l\&ﬂﬁml of‘mIMmblqun of

et G - s S RAC IR ETRALGLR Thod dfm)

61.39 g(ossmmwbm eflerde 154186 @ AP es) mahy nreepenytaw(l thluﬁts

o R, P SRR b

equwdl‘dnid’teﬁtﬂrél@@uﬁzﬂbﬂ) aitd 899178 gl(eMeT Rl boTHRETH A ldt'y &ireeg@dm
suitabl e testing pachi ne i ncl ydes an

roundm%qwrﬂaﬁ%wwﬂmth a Ahegmgeqypleend rarserses ahhrecred toig 25
nitrogéh sQul%aZ»as@ﬁé}gécﬁagwbve iR éiréiﬁﬂsd e dry\Moﬁit h and 0.213

inch "neck” width is | oaded into. the rips and
el tsrigastian migturg “@éﬁ%qleairfp 19 3¢ avhile stg*fmwmi RyEi8e Vith Ritiqgen.

After t‘HE‘ Edlhtxdntre&ﬁéallss’c 1Tshe75l ltl'()@ o839 %mhtﬁ?@ﬁ&yoltmtem@xya—
le (Lo) and s ngth ‘at break” (Lf)

methylmvgm (écpqurr@%émtwaw@eﬁeﬁ@ﬁ%t eEgaceItYPsEh PitCP@thasr glowed
to exolFBRS H BProdithtdi62 RY &8 105l SRY 400 solhRES 184 H%dPﬁA@B

I's nmeasured at the initial linear portion of the
in 11 gk of dss THF was metgradve thra@hew drgremaindgned thglreaction (A figpthe

tempeﬁgaq 6%@%9@ %&?E’d Y5400 %%@fk%n%lg%ﬂ oYt a6 BF ?dvrb%rg 2.311

In a box under
mol) }(gnp@h)elsll,w(g)eﬂoalsmatﬂdeyia@ 2.0 egu(e@enzs?rilam t}) thaef 1n1t1ator) 3636.6. g
(3.463 r?oﬁgﬁj LI rlsléé} %ﬂ@n)yg@‘y@%gﬁ glr&fmeftﬁylssf%xyne 39 Qlivadied Rialle
to the aimapa), 36T 1N34cd 880 e RIS 7. @'EEA@B&nt{ BB6vOtogheliBABRT) and
61. 39 §$&O 578 nol) of p-xylene,

0 ry THE) ,

20.0 g%’?ﬁ&ﬁ‘ga‘ﬁgf%oﬁi&%mm met A% et hacryl ate (1.4

T eThe iiatuentvss allBF]tho&F;mhemt fbhdpmokinait@}‘ 38-42189z2hdltBer( DloBBRto

2- (1 t silo t ()
cool WL, Zitalet BivEea Saion ST 0.7k R b B iatm i Bemppthyisitane,
154.24 $4. %1 gfmj ﬂxetﬁjg n?'e{ﬂﬁcféﬂht@( (078 ét}ugfai’éhﬁﬁclﬁt% E@dxe mmato? and
ott one ed with a therpoco e an

1892. lé&@éﬁ%&o ) 2 ‘iﬂwe%ﬁﬁ%ﬁgﬂyl r@ﬂ%'fwfy.lﬁt% ?gc?g"élﬁgé ﬁse%ft%%the
initiatétN R ORded S tRDOAMRurEhiAIRWRH P&t B Jp?fbxﬂﬁéfel? ay°C. The

reaction mxture was cooled to 15 C while stirring and
reactl%dqn@pqﬁﬁuwdfqpp?q tlora@gr@ﬁlmately 30°C and 2 gallons of THF were added to

decrease the viscosity. A solution of 439.69 g water, 740.6 g methanol and 8.8 g (0.068 mol)
dichloroacetic acid was added and the mixture refluxed for 4.5 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 0of 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

11
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10 After the solution reaches 15 C, 191.75 g (1.100
nmol ) of 1-trinmethylsiloxy-I-nmethoxy-2- nethyl propene
W@ 200aqsi4v@l ent) was injected into the reacti oNnPOEESBIN3/040649
The reaction was allowed to exothermto approxi mately
62 C and then 30 m of a 0.40 Msolution of 154.4 g

d d h
ool BB Sy s TRV BASE R AR

hrs, wefer weaslded v predgtaecduBhe Gaarochet el themesromey \mgamredand dried

ution of 467.
“““ggvﬁ%rFH%?%%????’€VTgPé%?§ﬁéP%§é¥@|ate (2.1 equivalents
relative to the initiator), 3636.6. g (3.463 nol)

Exam -? tyl nmononet hacryl oxypropyl - pol ydi met hyl si | oxane
quivalents relative to the initiator), 3673.84

gA(rSacGSBnﬁmﬁr): whRFobméd bPadiensl I‘Oﬁ'p@x‘?@ F thed obpbiéhtd Dol

initjator bIS di nret hyl am no si | ane
Table o e ranis T haetleg WS SR ONCY odlmsth@x%w@w% Sescifically
in the &pmmag dfaéreﬁa\ém%&r MNorblo@nghet MaRnalrEoRIA t@MKODR/B@ 'Tf&l@

gg that tine, a solution of 10.0 g .

and m %’{%W?fétaﬁ“ﬂ‘é?ri“h%‘}lﬁéﬂhih dihpsgrfemponents voege r@lxei a151479 319@|r9m

at 50-5824c0 ¥Ydr 90RS DACKIhLARL EWhile %amlxgh%ﬁ%s bl NI Svak Qadeli Gnd
initiat or) and 1892.13

the compondntraningd B & GighpeOny(75 nemttao(ayll 7at3@0 (80, 50epLACY ab i ivith

mlxm%@\ﬁ’;\’vas Ele% E;H?hoe rrél))éjrout e 8 %rr%{i Zfor agﬁtg?rgg%%?d] ﬁnym@é(a(t;l%rﬁ@
rpm, soesacfo) ohastlg,rmﬁrca)htimal mﬁm@mlnesm@%ﬁm BORYs atdeds and
2 gallons of THE were added to 25 decrease the

viscosity. A solution of 439.69 g water, 740.6 ¢

nmet hanol and 8.8 g (0.068ypg®l) dichloroacetic acid
was—_added and the mxture refluxed for 4 5 hours to
de- bl ockompRRenyyr ot ect i ng gWGlgbtsPem’?ﬂt he HEMA. Vol atiles
VET e RREREVed antd tof uene;ggidedto—and in renoval
g ér(%knit%ll al vapor telrmer ature off 110 C was
rreached. TR reactiop fl ask V\lals74rrai nt ai néhd at

gpproxim y— 10— Cand—a—sot oft—of g 30 (2.201
ol ) TME@?&AS 7 g (p.010 rml%‘ﬂlbutyltl n dilaurate

wer e adddébDMRhe m xt ure was 29%egcted untill the
itsoev a_ naagk nope h\/ I R—The toluene was

e@ZEé?Q?@EBEP?er vvr;duced pr e%ébre to yield an

< of f - whi togs1 183mfydr ous] waxy reaggi ve nmonofer. The
11 \AD 2D04/ 056406 PCT/ US2003/ 040649

rRcr-orer_Was-

pl aced ThEEMttet one pt a wei ghPSbasi's of |approxi mat el y
77T acetgppA 0 nmacrofer . AfTEE 24 Trs, water was added
tto precipitate out the macroner and the fracromer was
filtered and dried wusing a vacuum oven between 45 and

%%Q%ﬂixggg\%gylﬁgedycgd té (Cg%‘g)n& ﬁ%ﬁg“”&’g}“f%’“g‘f“a ‘iﬁg%? was added
to the reantion mextus is Hhowmonmts sh'balnl ie Tdble Rybeldwe Eirnesnltimg SkioRs ware
mixed é%gxlo%?l}/ f(WI a Voxnmape?y IOS mm‘utes ?or unalrﬁ{e so:?utlon appeal’cd clear and

evenly mixed) and the then degassed, on high vacuum, until no air bubbles were visible in the

reaction mixture (about 20 minutes). The reaction mixtures were placed into thermoplastic

contact lens molds, and irradiated using Philips TL 20W/03T fluorescent bulbs at 50°C, for
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in the foll ow ng order macroner, Norbloc 7966,

di l uent, TEGDMA, HEMA, DMA, TRI'S, and nPDMS were
w@odnedsd4es an anber flask. These conponent s werBCTUS®A3/040649

at 170-300 rpm 10 at 50-55 C, for 90 to 180 mi nutes.

VWi | e mai ntai ning m xing, blue HEMA was added and the

aboucYhpimes insaniixeedodpbere aThaietsee borﬁaﬁmhg) OP SFNAK ®8re (d@ltnolded
PVP wa

in DR B Tt bl o et od waheap g dones i
DPMgi. atke waﬂﬂhstéd?zﬂ)oﬁﬂﬂo nipuRs. 5@11565 weje thérAsthde in MNP

8 1850 dded.
dimefy b BN T8 ier i P DR eiEhE 0.5t Y of Kodi
diisofrBp@&h IR Ee IBIPE\) aBMetRden300 adﬁ%@elgﬁt pefceNIRBLIHER AL VW

E 1.05 HEMA 5
s00 Qi it o SRy J e Cn i §PRYES prepheyn fgable 2, below, The
solutibh #@5 NxOUYSHEE it tHE BBsel NASIndS@ S @éiﬁ ‘iﬁlAF He&fhemtf 1&&&0”
| e

n the anounts shown in Tab
S“mﬁgéx 'LﬁLBPP‘ngé) Y EReses e washed Q\ﬂee\ﬁif@qsrvathsieyommd water (DI
water fop E@fbmb@lyym]tgmﬂ@eg%&ﬁ %m@oieh@g {vle e gﬁ%hh'tg %J]vmls

eared clear and evenly m xe
conta@g'%aasrg@anu% af hmgpackingisalinclsritionand amtpclbwb KﬂOasmms d21
°Q). Weﬂbx@e@wbx@ ahi1fzed ERGLHOR cEHb’éfx W &ii &%9&%& (tVF]i m)j; 4 §P%lag

reaction mxtures were p aced I'nto
d”ectee?fﬁﬁeflgliﬁ d1ge andimepstulugnghd tepuddiaret sbowni i TeplePhbélows TL
20W 03T fluorescent bulbs at 50C, for 12 WO
2004/ 056406 PCT/ US2003/ 040649 about 50 m nutes in an
N2 at nosphere. The | ensd&ble@ntai ning OPfp or NAS were
denol ded i n Dowanol (r) DPNA (comTer cially avail abl e

ek m‘rchganc tp—tro—ttye—times in  DPMA
ach ’mtglht astt eéa% 0] ‘{Ié nutvg‘s/" L(=nses wer e then
Facled—-n—N-N—di+ret «\'F@Hé‘-?“&a | (1 lens/2 nl)

ai ni ng{ bet ween 0 50 and 10 v/v of [N, N5
,,,,, ethylam-re(DLPEAY and betWween 2.0 and 5.0

et §§1 of po QO.bEMA_( A 00) and stirred
el So5 ¢ The6ZAmunt 2 are shown in Table 2,
kjpﬁ?'hp 084 utionl s next Sdecanted and the | enses

WM | B3fresh D621 | eh8/ 2 nL).| After
NAS 0.5 0.62 2
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Table 3

Ex # C/Si Ratio* DCA (°) Haze (%)
2 0.62(0.02) variable 10
3 0.61(0.09) 77(14) -
4 1.02(0.02) 77(9) 64(4)
S 0.87(0.03) 53(12) 55(7)
6 0.69(0.06) 94(16)
7

8

z

0.83(0.04) 75(11) 50(5)
0.86(0.01) 50(3) 23(0.5)
45, standard deviation in parentheses.
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stirring for about 60 m nutes, |enses were washed
three tines with de-ionized water (DI  water) for
wapprozddomt el y 60 mnutes each tinme. Lenses WePET/US2003/040649
packaged in glass vials 10 containing a m ni num of 3
mL packing (saline) solution and autoclaved (30
g‘g?é{rnﬁ?sndé ]%ia ﬁ ¢ %rﬁlgslh{)\? E{Q‘, ﬁl%fea 2d% Sa 3? lg é%drﬁglo indicating that
polyHAiMA mas ngated:bmébtf tlmdmsemtTlmmgbmrdxhgzﬂ«‘laRdAm studlies boﬂih e

ori RSP B SRR T Ul B Rl

hydrogﬂlﬁz560620403050622 503fp05105 6 NAS
Ep %1 % %gé S 10.5 10 5 Table 3
£TR Resto g prepen mmw oy sso Wby 9 ggopptable haze
levelsvarl able 10 3 0.610.09) 7714 - 1.02 0.02 779 644 5
0.87(0.03) 53(12) 55(7) 6 0.69 0.06) 94(16) 7
--0.83(0.04) 75(11) 50(5 8 0.86(0.01) 50(3) 23(0.5)
Examplbk - 45, standard deviation in parentheses. 20 13 WO
2%04/ q‘§5/ 406 PCT/ US2003/ 040649 Exanples 4, 5, 7 and 8

SRR > SRBTFPEHC] FHCFRE Febem Uil PREp theclemperaturegised during the
coatinig &b Cartl itltedsNsdtve RO UMY ¢ 8 cRiVaRibd. Afat fs{‘ﬁxample 5

| enses. Thus, according to FTI R ATR studi es,
was repeated up until pentafluorophenyl methacrylate (OPfp) addition. Opr was added in

the amounts shown in Table 4. The resulting mixtures were mixed vigorously for
approximately 10 minutes (or until the solution appeared clear and evenly mixed) and the
then degassed, on high vacuum, until no air bubbles were visible in the reaction mixture
(about 20 minutes). The reaction mixtures were placed into thermoplastic contact lens molds,
and irradiated using Philips TL 20W/03T fluorescent bulbs at 50°C, for about 50 minutes in
an N atmosphere. The lenses containing OPfp were demolded in Dowanol® DPMA
(commercially available from Aldrich) and washed up to five times in DPMA. Each wash
lasted about 120 minutes. Lenses were then placed in N,N-dimethylformamide (DMF) (1
lens/3 mL) containing between 0.50 and 10 v/v of N, N-diisopropylethylamine (DIPEA) and
between 2.0 and 5.0 weight percent of polyHEMA (MW 300,000) and stirred overnight at the
temperatures shown in Table 3. The solution was next decanted and the lenses suspended in
fresh DMF (1 lens/30 mL). After stirring for about 60 minutes, lenses were washed up to
three times with de-ionized water (DI water) for approximately 60 minutes each time. Lenses
were packaged in glass vials containing a minimum of 3 mL packing (saline) solution and
autoclaved (30 minutes, 121 °C). The lenses were analyzed to determine advancing direct

contact angle and haze. The results are shown in Table 4, below.

Table 4
Ex.# | % OPfp Temp (°C) | Adv.CA Haze
5 0.5 25 53(12) 55(7)
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OPfp and NAS pat hways are successful in the coval ent
attachnment of pol yHEMA to silicone hydrogel lenses. 5

wdbm4bsqases of the present invention al so show@DUs2003/040649

wettability and acceptabl e haze |evels. Exanples 9 -
12 Exanple 5 was repeated except that amounts of OPfp,

oTNE [eBperaturelgsed dur | ggizhe q6gqat| ng| step, and
the lens/solventl ratios |ln some of steps were

Qari p#0 That s, 3Exanpl e| ¥Chas rep?@é?—t)ed up| unti|

pentat puorophenyhksmethacy ¥ @§e ( Offgyzyadditi on. OPfp

1vvas dded in_the anount gh&vm L0 Tgt)JIe 4,| The

12esul 0ng mxtuﬁéQ were MO8 vi gdﬁ\bnlsly f of
- tety—10-—mnutes (or—untit—the—sotut i on

Nm= %%E‘gglsrureeé cl ear and evenly m xed) and the then

ngﬂs:&eﬂtre:ﬂml BT o@mighi(Exaplel 12Dl®eﬁel fraghieidodal amdy temsrpieces

si bl e e reactjon m xture ut. 20 m nutes).

were fﬁf‘h’éef%aéh iS h‘Fﬁ sho redicqhBtR] angled “i‘éﬁ"‘é‘“g ﬂ‘éﬁ%ﬁﬁ‘i’aé‘gﬁ iC

attach&DBHRAEns. MBIl B ehating RMPerbfufftb@inelkathplen@ ity HalPbeed L
20W 03T fluorescent bul bs, at 50C, for about 50 m nut es

higherjthan dgpiradforgopsiprsee it wapld hesficadvedghmare fotgt epskiss! drviss:

such ag et defetert 2ROWRMRE ( THerd?bM e wide QANER bEERALhY cat¥aitlaBdls@nd
from Al drich) and washed up to five times in DPMA.

temperaiires Hyste attachef &y thgRyotesy Fohspratspbigventighses were t hen
placed in N, N-di net hyl formam de (DMF) (1 20 lens/3 nl)
cont ai ni ng between 0.50 and 10 v/v of N,

Mﬁﬁcﬁxskﬁor opyl et hyl ani ne (DI PEA) and between 2.0 and

2> rrrle\gé H0hs RBL eﬁﬂ: e@ﬁ thﬁ@iﬂdd%f&%é’ ?hQQenQ;ﬁPa)mr@B&d dufing the

over terrper at ures own I n
coatin@ steﬁrhaed ﬁ@llmslsolwemgmn axomgef thetstegds wend vatied. | ldasisExample 8

s SRR e SRS L gy 1
amountts shegnn Tiblel®- Thrmeztétmg\mtcmreS(@lre naed rvygon‘ogsly for approximately
10 mmugégslé%r un d Fhﬁ sglfxtug)n ar}r)l;?eal'rltde c%ea?accp evenl mlxe@néf the %h%n \f’i@g??s mcz on

ass vial's ¢on

high vpxamki ngﬂ (1) airlbnﬂjlesoetrutrmtbre mlthi reaubmnmm/re dab(afﬂownmnumas
121 Q)... The zed. t o det

The vl PR QYT ORReed S PR s iR on PG Tadialpgne

Philip@TE 26WeNT fludrebedak Eul’@s at b@‘l(}?\ﬂbr abadt|se nfimbts i m #n %, Qﬁfd@ph-EGdTp
(C Adv.CA Haze 53(12 555 )

The 162%&?%@45@%@9%@)@?@%@4@”0 %PMAdso'@@%rmjly vlahle
from Aigrlélh) Qn@@aﬁn@é 513 to4Meddmes in DPMA. Each wash lasted about 120 minutes.

Lenses were then placed in N,N-dimethylformamide (DMF) (1 lens/3 mL) containing
between 0.50 and 10 v/v of N, N-diisopropylethylamine (DIPEA) and between 2.0 and 5.0
weight percent of polyHEMA (MW 300,000) and stirred overnight at the temperatures shown

in Table 3. The solution was next decanted and the lenses suspended in fresh DMF (1 lens/30
mL). After stirring for about 60 minutes, lenses were washed up to three times with de-
ionized water (DI water) for approximately 60 minutes each time. Lenses were packaged in
glass vials containing a minimum of 3 mL packing (saline) solution and autoclaved (30
minutes, 121 °C). The lenses were analyzed to determine advancing direct contact angle and

haze. The results are shown in Table 5, below.
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10

11 5.0 35 73(10) 13(2) 12 5.0 50 69(8) Nm Nm= not
nmeasured The | enses treated at 50C overni ght (Exanple

wd2jo4mseies fragil e and only | ens pieces were rBCDUS003040649
Al'l sampl es show reduced contact angles, indicating
that the coating attached to the Iens. Wile the
coating tenperature used in Exanple 12 may have been 5
hi gher than desired for 0 act lenses, it would be
effective for nore rob di cal devices, such as

B HETTloR N AT NET e Bergndcy Neaadvidee. ThHa@fore a wide
range of coating concentlrations a t enperat ures may

8 be didached via.Zﬁe pr ode863) of thazﬁpékent i nventi on

Exarples—13— HO—Exan@7Bo$ EgpFatred |except that
13armukd(g of NAS %5ne termerglt()?jray*e gurl t he
jcoatfing step, anssthe | g¥8(Bol ven 9%@t i os i|ln some of

H T - 1 o
t hQ Cj' QI\C were o ed was

T ] S, e}
15repea§%d up unt ?5 N-acr vl o;<y§)succ m%t?)ée S)

[@ddT[3@n. NAS Waso added [i81(Ihe afdunts shdwn in Table
5 The resultinb mxturds were—m-ked—vi6o usly for

YWCT—C— 11T ea—H 9U1 U

Nm= ngppeaskicat el y 10 ni nut es (or until the solution
31%%‘51‘&{3@5 &t eﬁ%f S@QQ)V%%H{ YerB s Sith) an@ iyt bR pidtewere recovered.

asse i gh vacuum until no air bubbles were
All samplss dbe rcducem@ntaemlgle@,nm’ma%ﬂ& that the peating strchshigithedsns.
he reac L6 88l el b PniLRS R Rl At 6
While r?P%ténlg %}at[ﬁ]e)ﬁ %&,’lﬁ%x%h?rlg |gt eg usi nlg Philips TL
contacPBNYeO3Twbildibe effwene fobmotpgrobust Bedical fleyicethBh a%ﬁlﬁ% TS

n, N2. at nos her e, o
N T

present n9&tBhAr i ch) and vvashed up to five tines in DPNMA
Each wash [ asted about 120 m nutes. 20 Lenses were
then placed in N, N-di nethyl formam de (DMF) (1 lens/3
nm.) containing between 0.50 and 10 v/v of N,
N-di i sopropyl et hyl am ne (DI PEA) and between 2.0 and
5.0 weight percent of pol yHEMA ( MV 300, 000) and
stirred overnight at the tenperatures shown in Table
3. The solution was next decanted and the | enses
suspended in fresh DVF (1 lens/30 nL). After stirring
for about 60 m nutes, |enses were washed up to three
times with de 25 ionized water (DI water) for
approximately 60 m nutes each tine. Lenses were
packaged in glass vials containing a m ninumof 3 nL
packi ng (saline) solution and autoclaved (30 m nutes,
121 C). The lenses were anal yzed to determ ne
advanci ng direct contact angle and haze. The results
are shown in Table 5, below 15 WO 2004/ 056406
PCT/ US2003/ 040649
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Table 5 Ex. # % NAS Tenp (C) Adv.CA Haze 8 0.5 25

50(3) 23(0.5) 13 0.5 35 87(20) 35(3) 14 1.0 35 98(9)
W@3{0#)p36406 5.0 35 76(15) 373(29) 16 5.0 50 B1PAHYSNNI/040649

Nm= not neasured The | enses treated at 50C over ni ght

were fragile and only I ens pieces were recovered. 5
What i&¢1hinaigl es show reduced contact angles, indicating

that the coating attached to the lens. Wile the

coating tenperature used in Exanple 12 may have been
1. ?xla@éss th &thdﬁStbﬁﬁgﬂccfa&ﬂ bictedicalotevicensmprising theotep@f be

ctive for e r obus Vi ces S
contacGrech {95 B8 HEERG: bRt 4o e g Rl B
compn@ﬂ@%i 1@85t 6RGRAL EativOfEnpTRMNt Béthatcoatiipadictiva atﬂmentmf aClesss

present invention: 10 16 WO 2004/ 056406
mwco@@%ﬁ@@?@ﬂ@#@@G@H@‘ What is clainmed is: 1. A process

for manufacturing coated bionedical devi ces conpri si ng
the step of contacting at %st one surfa?e of a

2. pibemeatesaf claay il @@GE&%HOW%‘ Jeyigsis iU ure 5
conprising at |east one |atent reactive conponent with
a coating effective anpunt of at |east one coatin

3. Chwpowas dclaypRyvhsrein id lyged TRICHRGEENRONCR! 1S4t [aFt QRf %9%5. n
compo‘ijpc? ofth® fgﬁghﬁq{ C@qy {Nﬁ@rel‘nq{ SnfRRiaCtol Eipabld 6F cdtiontd) @nionic

ocess claim 2 wherein said |atent reactive

or freecrmirmh pelgneiizatign andelasta lepyenge®ow  conpound of the
formula RRCO L wherein R conprises a group capabl e of
cationic, anionic or free radical poalynerization and

4. LTh@recebse@fmlamg 3gvheugin said R Teap pr sleetsd figm the gowp gonsisting of

acryla@a%rgx%lél? |VFS‘P§’ g?/lﬁy%éh rd] Fal@%c%ﬁ&t?sd acfr?lgmxc;eg% Qﬁl?}i@crylamldes

vin vi nyl
N-vinglab@s, N-Gihy faadideg) Gg,ﬁgﬂkeayle,scz @dke}aﬂahqrd’l_sscz nalkenylnaphthyls

Ch. 6a11@2ylggg1yﬁ.lé ﬁ% l am ?ir%grls Ql’é\& € oxnﬁle ﬁer éé‘!ﬁ% combmapyﬁs%&?s
c2- 12alkenylnaphthyls c2- 6a|keny|pheny|C1 6al kyl s,
| eth d nbi
5. ;/”Iﬁlg%geqess lgfrc?amgﬁ gtg))é( Igaéf %%{'Oélllfl)g? %?eﬁg %rg)rmet:h% %Isogﬁ gcc'rﬁxstmg of
methalify 2R, dc%yl&@k,%?ﬁﬁmﬁé@ﬁibﬂlb)@ylgm&hpat&ma)ﬂﬂmtahmg; tdreof.

6. The process of claim 3 wherein said L group are selected from the group consisting of
hydroxyalkyls, hydroxyaryls, hydroxy para-nitroaryls, alkyl esters, phenyl esters, p-
nitrophenyl esters, N-hydroxylamine derivatives, and tosylates all of which may be

substituted or unsubstituted.
7. The process of claim 3 wherein said L group is selected from the group consisting of
t-butyl esters, 2,4,5-trichlorophenyl esters, pentafluorophenyl esters, N-hydroxysuccinimide

esters, N-hydroxy-oxo-dihydrobenzotriazine derivatives, and 1-hydroxybenzotriazole esters.

8 The process of claim 3 wherein said L group is selected from the group consisting of

pentafluoropheny! esters and N-hydroxysuccinimide esters
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20 net hacryl ates, acryl oxys, acryl am des,

met hacryl am des and conbi nations thereof. 6. The
w@raansa&oof claim3 wherein said L group are sSedBUS®A3/040649

fromthe group consisting of hydroxyal kyl s,

hydr oxyaryl s, hydroxy para nitroaryls aIkyI esters,

9 g eqn;%l@&c-te?s\slctéfg allBr?dN}ierel y?al agzeaatl qne ent e‘act‘;]ve ﬁ%%&’g&( a@prqs%s
pentaffidhsdeitHavitybte, W-adsylsxybadcirtinide dnd Mixtdbethpreot ess of cl ai m
3 wherein said L group is selected fromthe group

consisting of t-butyl esters, 2,4,5-trichlorophenyl
10. es}teqfr&esmmaa;ﬁl3umre@pmmnateeﬁ’emﬁe cohpinehitaxmelueel inkiw de

esters,. N-hydroxy- oxo- d| obe zotri azi.ne
reactwc?éliﬂmﬂtWegmo‘ém&’e‘rwr] @j‘b AR 1908 Sarssupon g5 g

total w-ErgI%t@Ftﬂé:ﬁ:ﬁ&lv@fcoﬁb@ieﬂﬁs3 \Aher ein said L group is
ected fromthe group consisting of
pent af | uor ophenyl esters and N-hydroxysucci ni m de

11. e’?ﬂeﬁfr&eéﬂof\égug QWe%@éjaQﬁlaP g&é@@%@ %ﬁ&ﬂl@%@mcl@déﬁlﬁ the

process of claim3 wherein said |'east one | atent
reactiveaRigRIroie 28 PRI BEEeoN Sl a'}ﬁ‘eaﬂ?f’%lfSI WiEh Yebased pRandhedotal
welgh{%@gﬁr%g@g@%&gﬁdn@h@ de and m xtures thereof. 10. The

process of claim 3 wherein said |latent reactive

conponent is included in the 5 reactive mxture in an
2. 1BER 33y O PRt AROUmAREHS BBk RaRCd
1 upoHﬂ&ﬁgﬂ;total Hﬁ% up%eﬁﬂgareacf?%%econponenfs 11
reactivVElngixfyrecgo es smoﬁntcbbwem Sonn®0 leand abaitd weaghsfit, bassd aporvibe total

ekl ded in the reactive mxture in an
nghP Jht(%&f %ﬁétgut 0. 01 and about 5 wei ght % based

upon the total 10 MEIght of the reactive conponents.
13. ?‘ﬁkgclixr&e% ocf(%ga[l) B e erex%s (?]1 giictla% girl)?turre] cﬁr%lpn§eg 3t lFasg Qne silicone
contaifiink tatfigonkiit add adletore Hydtopkiio cabpanent0. 01 and about 1

wei ght % based upon the total weight of the reactive

conmponents. 15 13. The process of claim2 wherein said
14, I'BRGirddéss dfickiini RaviReipialEaatifl congatid apdlyid tafites one or

cont al.ni ng, component d at least o hilic
rore f&'ﬁﬁ'—ﬁéﬂ’g g‘e’ﬂs C‘T‘ﬁgﬁﬁ‘?‘g’g"e@%upo?on%f‘éﬂ r‘lélcﬁﬁ{fg %i‘f‘f%%ﬁ‘ﬁe’
seconda®drhing tKiOYALBAbRAtIGASkHEFRRE. conprises one or 20 nore
nucl eophilic nmoiety selected fromthe group consisting
of al cohol, primary am ne, secondary am ne, thiol and
15.  ComirhRtd mﬁuﬁl heiRRfin salPeoatlREcoRIPRGRBSY polyntek & sBledted from

wherei n said coating conmpound or polyner is selected
the grqupsapsisting of vitamins, anti-histamines, antibacterials, UV blockers, dyes and tints,

biodegradable polymers, polyols, polyamines, anti-microbials, wetting agents, metal
chelators, lachrymators, pro-drugs, peptidoglycans, oligosaccharides, polysaccharides,

aminoglycosides, glycopeptides and combinations thereof.

16.  The process of claim 2 wherein said coating compound or polymer is selected from
the group consisting of polyHEMA, B-lactam antibiotics functionalized with either an amino
group or a hydroxyl group, penicillins functionalized with either an amino group or a

hydroxy! group, phenylglycine, 4-hydroxyphenylgycine, cephalosporins functionalized with
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t he group consisting of vitam ns, anti-histam nes,
anti bacterials, UV blockers, dyes and tints, 25
whemdesiseciabl e pol ymers, pol yols, pol yam nes, PCT/US2003/040649
anti-mcrobials, wetting agents, netal chelators
| achrymat ors, pro-drugs, peptidoglycans,
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fluorqu|noIones functlonallzed wWith either an am no
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the grdﬁ@)to@hdlﬂﬁxg of wemhg agealsi mmlmlmhls,ew‘t/ Ib@lckfaﬂ antalmcmalgr oup
r ox t Qgr ns functionalized
b‘Odquaﬁk YHEFS> 8 ﬁ‘f%ﬁ’gs u‘g "%81’%? a hydroxyl group,

vanconycin derivatives functionalized with either an
am no a . hydrox rou i | ani.n
18, 43Hq REAgHSY SR VRERIR P g‘lﬂ“‘aﬁ Y%'Eﬁe"“{“ﬁ% PO 18 PGPS up
select&f frén HAWSSUPObhsi@ing 'éppolﬁlal&ﬂaarsdehyaﬁﬁﬁdsvlabam%mmpounds
functionaljzed with eith ng awnno}g gp or a
COmMPHYRE BXPF arg%&ﬁog?\‘cfmt%‘ﬁ?ﬁlﬁﬁ%% AUXRIERS 15 17. The
process of claim2 wherein said coating conpound or
pol ymer is selected from the group, con |st|n% of
19.  wdhe pragpsagiaiain 2 wharsinsaid 69iiaE SOMRRMBE B er COMpTISes
i odegr adabl e pol yners, conblnations
pdyH?ﬁééggghgﬁgé%ﬁgﬁ??ke 18. The process of claim?2
wherei n said coating conmpound or polyner is a polyner

29?@ ngoge%g Sfjcl%ﬂlofmﬁé}gn 948 U&t&gﬂé §t§15 bd’hgpri%@s Pixpdafdodeolcs in

mnes, Dl oactive compounds conprising am ne
a soluanmlémpr&irrgohldlcwtumwmpmdlot P@lsmafrﬁﬂld §PINENr es t her eof .

19. The process of claim2 wherein said coating

compound or pol yner conprises polyHEMA, and m xtures
21. t IThe ptess of claim 20 wherein said solvent is selected from the group consisting of

DMF, DMSO, methylene chloride, ethyl acetate, DPMA and mixtures thereof.
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25 20. The process of claim1l wherein said contacting
step conprises placing said device in a solution
W@ o0pns@Eng sai d coating conmpound or pol ynmer apdr/us2003/040649

solvent. 21. The process of claim20 wherein said
solvent is selected fromthe group consisting of 30

22. ThMroceRMEQaime2wHeeairesatddobrenhempetdsIMEIRRMA@r mDRMes and

thereog] xtures thereof. 19 WD 2004/ 056406 PCT/ US2003/ 040649
2. The process of claim 20 wherein said sol vent
conpri ses DVF, DPMA or mixtures thereof. 23. The

ocess of n said contacting ste
G Rt R RN
betwe&pdhl: frB&rinpQinA bsiliak psiaisdf sad wdvet. 24. The process of
cl aim 20 wherein said contacting step conprises a
tenperature between about 0 and about 100C. 10 25.
24.  THR: REQEESTINM 20IvHefBiQidddafaClidy sSpl mpads acdmpteatsit ep
conprises a tenperature between about 20 and about 50
between abZ’BtO al’h‘eﬂbp‘ftdggé% of claim20 wherein said contacting
- sStep conprises a contact tinme of up to about 2 days.
15 27. The process of claim 20 wherein said contacting
25.  sTepprowspef chim 24 vdwreimsaid qonfpetingf staprrompyseslsderppetateray .
of claim20 wherein said contacting
bawem%dﬁunﬁhpda§%§§g éontact time of up 20 to about 12
hours. 29. The process of claim 20 wherein said
ution f th A st _one coupling.
6. a0 rperas oLl VAR B ol ine o mPS S Bl Rime o e
toamﬁpy&@kng additive is selected fromthe group
consi sting of 4-dinethylanm nopyridi ne ( DVAP),
1- (3-di net hyl am nopropyl )-3- ethyl carbodii m de
27. hTﬁ’J F66s 061 HB8mSB| Whetdit¥ald cohtadtinhl stepadiPHyds Gabiad ¥ of ép
di cycl ohexyl carbodi i m de, 1-hydroxybenzotri azol e
mab%W{f%O 1- hydr oxybenzotri azol e hydrate, crown ethers,
aci ds, bases, enzynes and conbinations thereof. 30 31.

A bi onedi cal devi ce precursor formed froma reactive
28 miThe preeese o pirim0rhergin saidheontacting step comprises a contact time of up

to about 12 hours.

29, The process of claim 20 wherein said solution further comprises at least one coupling

additive.

30.  The process of claim 20 wherein said coupling additive is selected from the group
consisting of 4-dimethylaminopyridine (DMAP), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride salt (EDC), 1,3-diisopropylcarbodiimide, 1,3-
dicyclohexylcarbodiimide, 1-hydroxybenzotriazole (HOBt), 1-hydroxybenzotriazole hydrate,

crown ethers, acids, bases, enzymes and combinations thereof.

31. A biomedical device precursor formed from a reactive mixture comprising at least

one latent reactive component.
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one |l atent reactive conponent. 20 WD 2004/ 056406
PCT/ US2003/ 040649 32. The device precursor of claim
w@ioombosmes n sai d device is coated with a coatiPQI/US2003/040649
ef fective anmount of at |east one coating conpound or
pol yner to form a bionedi cal device. 33. The device
32. Ofhecdegicepidurvdref elaim 3 hehdseionsddeade id evdtaslevithsa epatiat act
Jens. The devi ce l, ai rein.:sal t
ettty 8oL o s e g b B B PEer O R bisudial AR5
the formula RRCO- L wherein R conprises a group capabl e

of, cationjg,. iopic. .or..fre di.cal poal rjzation
33 ot EvieRoteliima) REegtibienrl fovicius PoptellEns T
device of claim 32 wherein said reactive mxture
conprises_at. | east qne.sjlicone. containi.ng,compaonent
34 ghe dsyice ebdpimaireV iR B%ﬂafe'%re&%% 8?1‘8?1‘%“?“‘3%% IR e
compd%fmd of Rt BraalaWieel WheinR Edairisebth g_i@ﬁm@pﬂde of capialiy, Awionic
conprises aone or _nopre nucl eophilic noiety sel ected
or freet pdiRal PRIYMEHEAIN Ahs St IFHENEATOUD ©BREY €0Spr i rary anmi ne,
15 secondary am ne, thiol and conbinations thereof.
21

35.  The device of claim 32 wherein said reactive mixture comprises at least one silicone

containing component and at least one hydrophilic component.
36.  The device of claim 32 wherein said coating compound or polymer comprises one or

more nucleophilic moiety selected from the group consisting of alcohol, primary amine,

secondary amine, thiol and combinations thereof.
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