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SI LI CONE HYDROGELS HAVI NG CONSI STENT CONCENTRATI ONS OF
MULTI FUNCTI ONAL POLYSI LOXANES Rel at ed Pat ent
wa\ppkioexstT ons This patent application clains pPCDUB1094/021071
of a provisional application, US. Ser hb 60/483 847
whi ch was filed on June 30, 2003. Fie
SIIRNBWE &B@Rﬂ@%ﬁe@éNﬂN ﬁﬁ@h@l%TmEN&CéM@ENJ %TK&B% @F MULTI-

hydrogel s havi ngg N?[’L g KapNeds of
mul ti functi onal conponen nDre partlcularly

mul ti functional silicone containing conponents.

cesses maki ng silicone hydrogels having
Rela@@%ﬁt%é‘?ﬁ’hﬁ%ﬁ’&‘ént rations of multifunctional

CONRRNGRNLS o H%al%rﬁ&m%ssﬁ%ldi’ﬁﬁ dfa Eﬁﬁfi%%rﬁy Eﬁblféﬁtl&ﬂ"@ S Ser No.

Inventlon ch effort has been de to increase
6®%&&§Q%Mmp@ﬂW§d@ﬁdpnﬁumﬁﬂh2e@htact lens to a | evel mhere

the l ens may be worn for extended periods of tine

wi t hout significant corneal swelling. One approach to
Field 8fthe &svenfloh he oxygen permeability has been to include

silicone nmononers into naterials used to formthe

coRhapresprBventigheslees torshlicone diyfiogsls Aavips Garsigentspacqngations
1Mt%%af%&@%ﬂleﬁ§ anMoné]%a[myuIE@y o gﬁﬁﬂctﬁﬁﬁ?f ﬁﬂféﬂe%ontammg

arirous si one cont al ave foun
compidrients YPracessdsdont mmlgngmﬂleomea]hyalro geld Ineviny adsistenocormebntrations of
di cal _ devi ces, S og)féehal m ¢ devi ces and
mult Pﬂ?%@l%Fﬁ@”wg%FTe ﬁh&ééPq nses having i nproved

pernmeability to oxygen. One class of suitable nononers
i ncludes tris and

_édﬁngﬂthEEQBQEBEMyIoxy)S|IyIaIkngcheroI nethacrylates

di S@‘{Cg\é%@h%%r I nl%ﬂ%%ﬁtl §aS§r §¥§g%n 68%%{1@& kS arﬁgntact lensto a

leveDWwBS:Bhe RES dafbe Svodhi firle@Rntédip&ds o€ afieiwithout mﬁmﬁcant corneal
di funclional groups act a crocslnkers during t

SW@lﬂi@By Reeiappiopghiogncresrinasihaamraenpermeshiigrhap Spgmigrinclude silicone

oL, SPERRRSIL S, ORLOLIIREEL N, iR BB Lo

wndabeeﬂﬂgﬂﬁ@kmﬁha\ﬂmﬁMnﬁ®ﬂmmahmhybypﬂdmﬁs effect many of
the properties of the |ens, includi

odul . .
eqUiarPBt FHFMRSOBRIEBH IORP ST agF M%@?y aseting Pagripls in the
pmd%lbﬁo&&m @551 {128, Qhict 4% tpﬂkﬂaﬂﬁ&tde‘éi?c@é ny&g&ﬁmm BY# kontact

e contro to énsure he mechani'cal properties
lensexf haviveg ingsoneti pegmeability to oxygen. One class of suitable monomers includes

tris and bis(trimethyléilyloxy)silylalkylglycerol methacrylates (“SIAGMA™). During the
synthesis of SIAGMA certain diester acrylate impurties are also generated. The diester
acrylates or free radical reactive difunctional groups act as crosslinkers during the
polymerization of the SIAGMAs with other polymer forming components. Unfortunately, it
can be difficult to control the amount of difunctional byproducts which are formed. The
difunctional byproducts effect many of the properties of the lens, including modulus,

equilibrium water content and elongation. Accordingly, the concentration of the difunctional
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nmedi cal device do not vary to an unacceptabl e degree.
Summary of the Invention The present invention rel ates
wa osoesiol of contact | ens paraneters and pr OPET/UBE84/021071

via nodul ati on of the concentration in the nonomer m x

of difunctional_ silicone-containing, byproducts _forned,
byprgrsthgushiee pffeHes s nstrethnt tag @tha%gaﬁw@ewﬂaf’ of thypesylting
medRBE&VidLH Aot v_taﬂﬁto%%%t?epiamé‘%{b‘gréén relates to a

process conprising form hg a nonomer m xture

conprising at | east one nonofunctional silicone

S cont a'tEiegﬁ co onent which conprises at | east one

*u—mg'_ f product and adding to said nononer
M sThe heesantliAvdRtibh £1igs AaUARbL1 6ff conBictlenl ph@ARterPAIR] properties via
di functional byproduct and curing said nononmer m Xture

modplgtipp phihs conesni@tienin the mapemeperk pf gifinstiond! siligene-containing

bypﬂé#h?%% Ecﬁ’m%?/ lglg%:lgg {]lﬁlesixéfrﬁfa%g S‘P{l]le @l;a?t{h{%ﬁ?teﬁgﬂ u M‘c%re yr%eec%/ﬁé%ly the

acr ron o nvent i on
pres@itésesmtion melews iocaproedsatemptising domasg h nenSmeOMIXtufd dbdnprising at
at | east, one hydrophilic conponent, at |east one

leastRATPRRACHTGIAR sEHIoNe SPRAIBBIA SRR SR TR CRTBRIHEF P jepy one
difuRHIRMAL byprodtict ARPRIGIRINS Sid I @Rkt b b izing amount of said at

cont ai i ng byproduct”. As used herein ypr oduct
leastrasfeali Bintigoral byprpdusit ndcunintg said insnéoemmiktas tafom biduetlical
deVideuring the synthesis of a nonofunctional silicone
SOntaining conponent. As used herein.,a "bionedica
device" is any article that is designed to be used
while either in or on mammalian tissues or fluid, and
IBWCHr on human tissue or fluids. Exanples

Desgsintionof he Figures

of . ' I, ) I Limted to

caF I‘é‘? %?ésdaegﬂ r?'gﬁglnott@?é rgg (Z%Fésj{’ %r@ dg%%‘%hﬁ%&rﬁa% devi ces

such as intraocul ar | enses and contact |enses. The

referred bi onedi cal devices are ophthal m c devi ces,

Dgﬂggﬁﬁﬂéﬁﬂgﬂ@¥ﬂéﬁﬁtact | enses, nost particularly contact

| e 11l .1 . i eqe

tha s B Rt hEPh ks R AE e Fo A O Aydrophiic
complenent e leaktaine mesiofienctinnal silwont bempyrent, thé s @otesiziresamount of at

teastiR BRSO SebreRRURE PRIt y. cosmet (o

i ; ty, cosnetic
enPARGEIREInOhy BlolBGT, BfertoCPrihitalticBRvIREh L8] fed as a coproduct

during the synthesis of a monofunctional silicone containing component.

As used herein, a “biomedical device” is any article that is designed to be used while
either in or on mammalian tissues or fluid, and preferably in or on human tissue or fluids.
Examples of these devices include but are not limited to catheters, implants, stents, and
ophthalmic devices such as intraocular lenses and contact lenses. The preferred biomedical
devices are ophthalmic devices, particularly contact lenses, most particularly contact lenses

made from silicone hydrogels.
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Ui

properties. The termlens includes but is not limted
to soft contact |enses, hard contact |enses,

wo paosaassut ar | enses, overlay | enses, ocul ar i nB&F/US2004/021071
and optical inserts. As used herein the term"silicone
cont ai ni ng conpatibilizing conponent” neans reaction

codydtiedhhereiph therfermanilensh apd “ortplaalmigdevige” refgnto %@eathat reside

oo S8 RS G 4 RO B v

dlagmsst'& fandtiomalisy; conmtetic renh@cemammmﬂ’est aractonrbénabion o tlesse

dro ilic co use ke the polyner  of
progeics” i i 5RS BRABS0u g PO R RBU BB ARG, cqugpet
lenskd) 1ﬁtfh%cﬂﬁif Rhs&! bvdrRy ﬂ@f&@s Sbh1h B shyel Mﬁhﬁmse}ﬂes e
terns sil |coneconta|n|ng conponent ~and hydrophilic
C on’;scmed] herarrethnm istlicah¢ wréaamnawmatlblhzmgawmpph@t” means
i cone- ¢ ofo) e
reacph SRR Rl PR RS s Bab S AR e oy giove-
Sucls edsrﬁp&ielntsqme be&tﬁ@@cﬂ&@dﬁﬂ WV O03/0Z2328 206 'WODRI0NY322.
conponent can have hydrophilic groups and the
hy dh8FRE PF BoE sierierfogtatpg perpROngNs angae gF ipsehydrpghilic
comp Bl R Wk MGl B R Ol AR B e
compohcenylh@d mv&wgiﬁcs aftes makbl mcdﬂdl@dgd goibd. )Thebaterma silibene-
ol.ymeri zed. ctional silicaone-caontai

of
con H@%‘i’@‘ﬂ%ﬁf 1ot COPHONERH) B?fénﬁbtaﬁ%ﬂa?%é‘%’r i that, the
311108ﬁ89&1t§iﬁ91g350n{ﬁ%ﬁ§ﬁt @i Be Eom&hat@y%r%ghllﬁraﬁﬁ Rhe hy: drophllrl]c component

Pr ef er abl and attached re present
can smmpmmnmhcmnm begawse tiposikbenneicontumingroemporgneedndrave

hyéiopihe Ze B o RN FoRone 6 B Bl SRira g

Of ThBGers rh6MiferC Bdddntin efBRRO RN mofteulis Sebidhe teinPounds (i.c.
“pol ymeri zabl e group” neans an grou whi ch 1s capabl e

typigglly lingmegomhyr asgrpgamolseulpbieighisde H&0ighmnol) that can be
pdﬁ%§%%&red pol ymeri zabl e groups |nclude free radical
reactive groups, such as n acrylate, a slyryl, vinyl,
Vi r}yinoﬁbfmﬁbt;lonaﬂ ald:loamt-@n@nmu@ madoftief & dmltha:trcyshtahﬁ only one

pol y%gq%\) m dcgg) anéza, ? qy clppg(r:[r—')—/ .2 desdggp\éi;\; L ac% yn%e Si and attached
0 a1e'i)%s|éﬁﬂ¥|tﬂé"ﬁnf;5ﬁé|-con% 1F% lcj)up 4 lﬁ%@ﬂbf it | ea?e?l&ﬁa)ﬁbo%elght

acationic polryneri za as Vi er or
perceplo ;(mdjmogfr pn@fmably/gtdam El;ahéiOewlghta)emeaf effthe tbtal molecular weight of

the SftoHEGioalEBHE SRS ron B HEraE PO S ol grghp seans any group

which is capable of undergomg radical or ionic polymerization. Preferred polymerizable

groups include free radical reactive groups, such as an acrylate, a styryl, vinyl, vinyl ether,
itaconate group, a C.galkylacrylate, acrylamide, Cy.salkylacrylamide, N-vinyllactam, M-
vinylamide, C,.j2alkenyl, Cy.j2alkenylphenyl, Co jpalkenylnaphthyl, or
C,.¢alkenylphenylC;¢alkyl or a cationic polymerizable group such as vinyl ether or epoxide
groups. Methacrylate is a preferred polymerizable group.



pol ynmeri zabl e functi onal groups such as acryl ate,
net hacryl ate, acryl am de, nethacryl am de, N-vinyl

wo 20500851\ vi nyl am de, and styryl functional grPOUPS2004/021071
Exanpl es of silicone-containing conponents which are
useful in this invention my be found in U S. Pat.
NodJsefh] sp@ofimgtionpl spigomsroentanpgApIerSpIgiRTatly SOmpFise

EP08 by
poWF?’?@&%@S ?.échan;lrér Flﬁ)es I%?(&g&{ i e geglge@g&?la?ee laHﬁrdgl"h ese
methiRbgiateeN-dheldbaas, Namtylemmafphmhstyﬂyl ﬁineflomal (groups Examples of

silicone-contai ni ng NonNers. lrﬂlﬁ@eferred cl a

silicRpaBIIHBIEREIPOBFTIS PORD. B Hecklin HS a2 Fiﬁ‘&ﬂ“&d‘éU S. Pat.
5 Nos mgx%wu— fAnety. anabiszeds §id, 21@&&1 EP@EE(%BQ' gl mﬁ@ﬁa&&s cited
contai n af 1easi onie polynerizable group havin
hereanam\herebgenmlbcaatﬂ:ﬂan thesi eglhtetlcfs batrferen¢ee sEhes saiesERg disclose

Dal t on asur. % erneat i on chr omat ogr aphy,
many oxaIgp e?\?é"{éﬁé‘l?x“ﬁ%l“&?f’flgﬂnng NE"BPefPerably | ess than

abqubre3QRQ PRl 0P Rfono ERIIRGNAS Silidénd- @ﬁﬁdmmg%oﬂmdﬁms/include

group and at |east one "-Si-0OSi- roup. Exanples of

“hycﬂmmloﬁu;wucfnahmd s;h@nnezc@atamlmg PORANLS nwm Goutab AldRdst gne

10 polyﬁqqnz\l%ﬂlg lgé(?llﬁo q;& %\F gs[ %ﬁeéu&lﬁ Wﬁh‘c o@a t&%’ éhaﬁ dSOOB Daltons as
meadtiRd lV[lad@D paahesutibu ,chfamato @hﬂhyl, reftacii @ mde}adétycttmnl, ancypreferably less

phen napht hyl , substjtuted C k tute
by PO R R St eapionn i gt o v an st ofé £8i-0-i
g bstitutents are selected fromone or nore nenbers of
e group consisting of G - al koxycarbonyl,
G -Fahipds, of Gytiadxybfuynctiomilided silednsgoniaitipg nmymers include

car box yl carbonyl and fornyl, andwhere the
15 mo%%f’ﬁorggﬁ%fltutents are selected fromone or nore
menbers of the group

R! R?
| |
R — RG-?—R8—§i—R3
I

20  wherein:
R! is hydrogen, C.¢alkyl;
R?R3, and R*, are independently, Cialkyl, triCi.salkylsiloxy, phenyl, naphthyl, substituted
C1.allcyl, substituied phenyl, or substituted naphiliyl
where the alkyl substitutents are selected from one or more members of the group
25 consisting of Cy.salkoxycarbonyl, Cy.ealkyl, Cy.ealkoxy, amide, halogen, hydrozxyl,
carboxyl, C.salkylcarbonyl and formyl, and
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consisting of G - al koxycarbonyl, G _6al kyl,
C - eal koxy, am de, hal ogen, hydroxyl, carboxyl,
w@e0sabisyt car bonyl and fornyl; R5 is hydroxyl, Perusiokyd21071
group contai ni ng one or nore hydroxyl groups; or
(CH2(CROR10 O )-R11 whereiny is 1 to 5 preferably 1
t o Yhese the amnaitintsegﬁitutomts aretselet®0 frope efieerabbie Rermbery Of the group

naspBiERer  edr ot G Gyaibali fydayappenghyaronst

car bm0@10@$ﬁaﬁm@$&w§nmm@g up to 10 carbon atons
substltut ed wth at | east one polar functional group,

R’ s Ingirox sl apAlef T ot ARt SRS O PHGOTedMIE X0 SEORPB AN
(cﬁ Rmﬁ%gx)sf{ﬂ vﬂﬁpéﬂ{g d§g?og é'f%ra%gﬁf :?"k 19% ngE%ér%% de 100,

radi ca |on| YImeri za
precf@m’nﬂmZStb 199 anp nare Pfefeablydd ta6nR’ FB iase mddparalenthy sadected from H,

val ent oup conpri Si to, 20 carpon_at ons
IR 19 T gpms fad %k@@éﬁvlns Fodndt G?Fbﬁﬁﬁtqfﬁ‘ﬁcﬁub%“ted with
at KRt Bnd é‘lﬁrﬁfﬁ%m I functl onal i zed silicone
cont ai n| ng nononer. nmonof uncti onal hydr oxyl

functionalized SI li cone cont ai ni ng nonomer the

6 efe ed Rl is I o nd. th referred R2 R3, and
R ARty PG B 20T BoBEC oy roat
pr eferred met hyl and trinmethylsiloxy. The preferred RS

| s hydroxyl, -CH2OH or CH2CHOHCH 20H wi_t h hydr oxyl
R’ sed mgnensdent grapdhatean prhangsize ﬂ@d@ré@e medical andier gailamig

polgﬁneﬁg%fﬁ/clrr an@ coﬁ’ a)ﬁ% nl% to 9&031%';90 2 Qﬁ(%lckly ) - Fé: kyl ,

R%ad zkdnnykeatrctrcmydxlemd@ caapising/up 16i20-cagbdaydtems.bony| |
car hon substituyted G

sub&Epgt Wpé)am@}%asawﬁtyg B;&gentéﬁxﬁgppre ey dn%l(ﬁzy rgpg{e thap one hydroxyl- 4

fuv)é@onaﬁ&e!i KiticoR Rt dihiE StbrRRRRY| ene, substituted
napht hal ene, cubctitutbd G - cycl oal kyl, where the

sub&oi morefusciionel bydrexyldundticoatizsd eilic mmmréain'mgbmlmn@fr the

t f.a k b
P e PR 0 BE R g arBg e by
tri_satkyBAIEYY, Qﬂdsd@qafaf&n@ﬂﬂeﬂ@raﬁdtnmwﬁﬂ@m icularly
preferred i s a divalent nethy é)&i I ene The

pr eflEg p@é”e@ﬁ Roispiieegl, aCHp@l qré?éiz @ighydppxyl being
mo%ylgljgfe%dgn acrylate, a styryl,

The preferred RS is a divalent Cialkyl, Cy.salkyloxy, CigalkyloxyCi.salkyl,
phenylene, naphthalene, C;.jacycloalkyl, Cisalkoxycarbonyl, amide, carboxy,

Ci.ealkylcarbonyl, carbonyl, C;galkoxy, substituted C;.galkyl, substituted Ci.salkyloxy,
substituted C) galleyloxyCigalkyl, substituted phenylens, substituted naphthalene, substituted
Ci.iacycloalkyl, where the substituents are selected from one or more members of the group
consisting of C| salkoxycarbonyl, Cisalkyl, Cygalkoxy, amide, halogen, hydroxyl, carboxyl,
Ciealkylcarbonyl and formyl. The particularly preferred R® is a divalent methyl
(methylene).
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vinyl, vinyl ether, itaconate group, a

C -6al kyl acryl ate, acrylam de, Cral kyl acryl am de,
woRdspbisart am N-vi nyl amide, , C2-i2 al kenyl, PCT/US2004/021071

C2-i 2al kenyl phenyl , C2-i 2al kenyhi apht hyl , or

C2- 6a|keny|pheny|0 6al kyl or a cationic reactive

gr omhe stefbrraisR Viamyprises hdiee padiesphusectiee govpyich Fhan acrylate, a styryl,

vmg? glg)gﬂr‘ <$I§af‘ter('e érﬁ)gguq%h?azﬂ’?&gﬂgﬁ%ky‘{rﬁaéid\ IhﬁﬂsIilll<¥(lacry1am1de N-
v1n911a§c§1|nkNL\QﬁMQn1de6au‘}ébl,keﬂﬁe@ﬂzﬁk&lylpmm Iﬁahﬂlﬂemylﬁaphthyl or

cloal kyl,” G 6afkoxycarbo |, am de,, car.bgx

Cac@lbipheayonylkyl @ AGSIAPE ToFTHVE EHPR GSP FtiBaHisgosgporide

oS TR Sl e v

subgtie tpbﬁf&demnbmlh aldanént Subdtyl Ot @biyGixy, Coydkdakiyisalkyl,
where the substituents are _sel.ected frqrrgncl)ﬁe or, nore

phessrienss Sarithalens. ma}scle%}ﬁ  Straligprgparppnyl, amids, carboxy,
Clﬁglgyfé&%%ﬁﬂo&)ﬂwn élaéahé()&y SbSlbeaXy, caldin, 61@0st1hﬂé@9?§hlkyloxy,

oxyl,” tarboxyl, C - 6al kyl carbonyl and for
submnmted: (Eh aai]k;xlow@afﬁeﬂwb gulpagityted phenglenk yqub;@med@gplktwlene substituted

of. h (0)74 funct i S
C‘dé’ﬁ’f’ Iaﬁﬁyh dvl}%%gwplysélftu fs %{u?agﬁté%ﬁg da#re eo‘f %gb?? In}:elrﬂberﬁ of the group
coﬁilﬁ %Jf@l g@lkﬁx%caﬂfdﬂgﬁ@lsﬂk?lgc%a]koxy, amide, halogen, hydroxyl carboxyl,
r oxy- 3-

Clisawtcarhmymdépnwl) JW]P@ﬁ@u aésl%m/f?{[fsf# %%3‘* q&%ﬁﬁﬁyﬂ alkyl.
est
S eSO DR D PR e oping popemer o i

ar@ gm&l%a%ﬂﬁpfeférséd £6 e)propendic( 4HB Pandthgl- 2Bgdeoxyodnhdihd,3.3-
acr

tetm@aa@tbxlybi@wpfay&sylw@aﬂﬂlﬁﬂww IpreprslaroPsksrsrrirhSien gho be
nafadd¥a! fn%tﬂ%%l&ﬁ? AR SRPY xy)(ﬂ"‘bl‘}}hb@(tﬁ&%ﬂﬁ@sﬂ@ﬂy)%ﬁbﬂ%ﬂsﬂane)

m Xt e conpound shown above and
(2- met hacryl oxy- 3-

hydr oxypr opyl oxy) proRyl bi s(tri nmet hyl még@ﬁ;{ met hyl si | an

e. In some enbodi nengs of the presen®’] fion it is
preferred to have n Qﬁ?\?ﬁéSkamary hydr oxyl
present, preferably great t han abo t 10 W % and nore
preferably at |east about wt % ﬁ table

hydr oxyl - funeti onalized silicone contalnl 6 nononer s

i ncl ude (3-

met hacr yl oxy- 2- hydr oxypr opyl oxy) pr opyl tris(trinmethylsi
| oxyTli dhwive coinpamgh §3-Bicthagylpxyett 3)3° O

hydroxypropyloxy)propylb1s(tnmethyls1loxy)methyls1lane is formed from an epoxide, which
produces an 80:20 mizxture of the compound shown above and (2-methacryloxy-3-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane. In some embodiments of the
present invention it is preferred to have some amount of the primary hydroxyl present,
preferably greater than about 10 wt% and more preferably at least about 20 wt%.

Other suitable hydroxyl-functionalized silicone containing monomers include (3-

methacryloxy-2-hydroxypropyloxy)propyltris(trimethylsiloxy)silane



Si (CH3) 3
3- net hacryl oxy- 2-(2- hydr oxyet hoxy) pr opyl oxy) propyl bi s(
wa pioswodsyt si |l oxy) methyl silane / SL O/ O OH | PSI/USIhe021071

reacti on products of glycidyl nmethacrylate with
am no-functional polydi nethyl sil oxanes may al so be
used as a hydroxyl -functional silicone containing
nonomer. Ot her suptabl e hydroxyl - f usgCHgral silicone
cont ai ni ng nongnells ixcl yude Lrho qbiscLosed in colums
6,7 and 8 of U§£§¥§QZFRﬁ§g0an noRbATH(GHae! osed in
4,259, 467; 4,260, 725; 4161, 875; 4 649, 184; 4,139, 513,
4,139,692, US 2002/0016383, 4, 139, ®®Hsnd 4, 139, 692.
These and any other patents or applications cited
herein are incorporated by reference. Another class of
sui tabl e nmonof unctional silicone-containing nononers

- are polysiloxanylal kyl (meth)acrylic nononers )

5 3-meBpEeRape@-bydroheitody)mopyig)mopulba(trifttinlsitoxy)raethylsidane
X-(CH2)b-Si (OSi Rl R14Ri ; >) 3 wherein: R12 denotes H or
| oner al kyl; X denotes O or NRL16; each R16
i ndependent |y denot es hydLogén or | ower al kyl, each
-R15 i ndependently denoﬁ@a\a | ower al kyl radical or
a phenyl radical, and b ig 1 or 3 to 10. Exanples of
t hese | ysidox | alky] /(meth)acrylic nononers
ncl Gde OQH*\/)Qﬁsk\\

(O\/i; OH __Cg.

|

The reaction products of glycidyl methacrylate with amino-functional
10  polydimethylsiloxanes may also be used as a hydroxyl-functional silicone containing
monomer. Other suitable hydroxyl-functional silicone containing monomers include those
disclosed in columns 6,7 and 8 of US 5,994,488, and monomers disclosed in 4,259,467,
4,260,725; 4,261,875; 4,649,184; 4,139,513, 4,139,692, US 2002/0016383, 4,139,513 and
4,139,692. These and any other patents or applications cited herein are incorporated by
15  reference.
Another class of suitable monofunctional silicone-containing monomers are

polysiloxanylalkyl(meth)acrylic monomers represented by the following formula:

Formula 11
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met hacryl oxypropyl tris(trinmethylsiloxy) silane,

pent anmet hyl di si | oxanyl nethyl net hacryl ate, and
woredobpbdssi1t ri met hyl si | oxy) net hacryl oxynet hyl sPCHIS2004/021071

Met hacryl oxypropyl tris(trinmethylsiloxy)silane is the

nost preferred. Anothgr preferred class of

nmonof uncti onal silicofje-contai ning conponents is a

pol y(organosi | gtane) prepol yrrer repr esented by fornul a

[1: Formula I11 1 R17 éﬁl i] mGOSi O
8 whéerel 2)r$ Bly denotes

2-(R21)-A R s R20
an activated unsaturated group, such as an ester or
am de of an acrylic or a nethacrylic acid or an

all eylor aryl group (providing that at | east one A

ca {>sgs _an i vat ups tura abl e of
wh R o JeREIeT B o S nrendles i e o R Thdpegdenty denotes
hydﬂfg@nBr abRer eﬂg}qpendent ly sel ected fr om the group

con§§§%;n monoval ent hydrocarbon radical or a

eaghRo dqnﬁltyei@nﬁm aveweralkyl yalied ar bohenyhdidical, and
b a1v+< 0 18 carbon atons which may have et her
' ages bet ween car bon at ons; R21 denotes a dival ent
hy di:ee@ldaT thad psl@lsﬂdnmymgqﬂ (rﬁeﬁﬂacfﬂlcaaorﬁﬁhﬁéi@mcaid@ns
and mis O or an |nte8 greater than or equal to 1,
methpegylgramepdirig rametsyls Wy)&ﬂ@%@@aw@v@ﬂsabwﬂo to
fi R{}P’E I
metﬁg%%ﬂ%gfyel Qﬁ‘%ﬁ él'ﬁéih)@ét %h#l%lwgtﬁg%ﬁ)&%ngm LipRY!
Methadryixppropyl tﬂsdtlmmathgls(lnﬁmﬁéne idthetrhest prefated. cl ass of

si | aj ni ng nents [ Cludes
Si Ié‘%ﬂ%—p& ﬁ’ir%\‘a &?Wgo % “‘E&PB@& {CQNEFORIAINAS ORNORFRE &5 2

1 r mula IV CH = C
P TR ) PP P R P 20 °S Vor et R

Formulddhlot es a silicone-containing organic radical; R
denotes hydrogen or nethyl; dis 1, 2, 3 or 4; and q
is O or 1. Suitable silicone-containing organic

R17 R19 R17

(R?))-Si-[08i],,-0Si0,-(R?)-A

Rl 8 R20 Rl 8

wherein A independently denotes an activated unsaturated group, such as an ester or amide
of an acrylic or a methacrylic acid or an alkyl or aryl group (providing that at least one A
comprises an activated unsaturated group capable of undergoing radical polymerization);
each of R', R'®, R' and R* are independently selected from the group consisting of a
monovalent hydrocarbon radical or a halogen substituted monovalent hydrocarbon radical

having 1 to 18 carbon atoms which may have ether linkages between carbon atoms;
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radi cals RS include the follow ng:

-(CH2) pSi [ (CH2)sCH3] 3 - (CH2) pSi [ OSi (CH2) sCH3] 3
wob@sedss17p is 1, 2, 3 or 4; and s is 0, 1, 2,PQG/Ud2004/021071

5. The silicone-containing vinyl carbonate or vinyl

carbamate nononers specifically include:

3- ®i ﬁw%w@y@gwﬁy@mca§bogrr6<i1}9qtl_}faymg§rom 1 to 22 carbon atoms, and

(trie . : Pl

Lo S P LRI Py Ppbico b BISTIE S paind gt more
pref8raptyr 1610t 300nEteyspedifio xydnsple yd fhopogtibcryionypropdrtbamngted mono-

trimethylsilyletliyl. vinyl nat e
n'buct}’i e Te_ iPP dH’é‘_?th%ﬂ%aﬂé |(mg§ Ynate. Qther _
o No{diRGtisonatlas JrisARBBe 6&{151%}1&%' RehpeREMOIRAIISs Silitbrdbdditaining

for use in this invention include those described in
vinylcgrbopeie or Nag! cgbanate rogonsraghe Edloames Hrmyh: 016,
whi.ch dﬁﬁﬁ;ibe pol ysi | oxanes with a polar fluorinated
graft or''si de group having a hydrogen atom attached to
a termnal difluoro-substituted carbon atom The
di functional silicone containing byproduct is
structural lry sin?iar to at |mgasty one nonof uncti ona
silicone containijhg conponenf. used herein
structuralﬁﬁ)' ' (CHgaﬁ@ﬁjinMisfﬁg the sane
silicone groups and preferably canprising all the sane
functionality, but for the addition of at |east one
addi ti onal EPIynerizane group. Exanpl es of suitable
whegginy ¥ cenetisa O, 8i o1 NEnR™ denates mpiligonsygsnbrduag rgania gdisal; R denotes

hy#.b gént d(%thrg?thglg %i;% %%%’ggt’ Qﬁ[ci (TH ¥ LPL. o@t}‘ljtable silicone-containing organic
radibal3 | in¢Rdertietaltowingxy pr opyl ) t et r aki s(tri met hyl si | oxy)

di sil oxane , a, co-bisnethacryl oypropyl
pol ydi net hyl si | oxane, m xtures thereof and the I|ike.

Exapehess g% kﬁk?unctional silicone containing
congggn%sﬂ :ﬁgh are structurally similar to
nonof uncti onal silicone containing conponents i nclude

ST o 12 6

met hacryl oxypropyl )tetraki s(trinethyl sil oxy)disil oxane
when TRIS is used, a, w bisnethacryl oypropyl

whegeiny disvbtZa§10s it} @xdaie Owheh 3pPORE i s used, and the |ike
It has.pbeen f d th ' I S :
o RSB VLS 80 P B ers speisiaty
incla@smepemtlotyRattbaylidarpropd-ibnaimethyisioxydilane)gB4l ti ng
si|icone_ hydr ave nore uniform physic

[tﬂ%vmhylswyﬂﬂlg«ﬁeﬁxﬁ@ﬁ aHYb‘?aF‘Eﬂﬂi’é%tPéénHPS(%WIP?@BH@’XY)SHYU propyl vinyl
carl&?‘l%éitHH%glylsilylethyl vinyl carbonate; trimethylsilylmethyl vinyl carbonate.

Other monofunctional silicone-containing components suitable for use in this
invention include those described in U.S. Pat. Nos. 5,321,108; 5,387,662 and 5,539,016,
which describe polysiloxanes with a polar fluorinated graft or side group having a hydrogen

atom attached to a terminal difluoro-substituted carbon atom.
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byproduct is not included. Generally, the
nmonof uncti onal silicone containing conponent wl |
we@ovsadssisome anmount of di functional silicone PCT/US2004/021071
cont ai ni ng byproduct. However, nmany byproducts may be
forfﬁdﬁguang the synthesjs of the nonofunctional
si | TRohduncsanalisHicRse eyHyBmeMYPEIdyCt if stractyaHy sigpilay to at least one
mofSTBhEtRRkEsitiGord c%h@lﬁﬁ%&giﬁﬁd'neﬁf? NEE Ml Hetepl s&&tﬁr%mﬂar means
monof unctional silicone-contal ning conponent. ver,
conisig thasamhe sidicomngroegsrad prefeeblcempisofg aicthe saat functionality,

oo G 8P e SR e SRR ESk RS oBfyot
difut@fiynd ¥ilRSndbsiaiame DypRidabt Hcldde ngtHRahfkNo-8NRBhS  dpropyl-
variations in the anobunt of difunctional inpuritiés,

1,2 dirpethagryiapeang ¥.3bis(3-srethacsiloxypomyDecsrakis(minreghybsifoxpilisitoxane , o,

- g fic ' e_i h hysi cal ..
o B0t el e RO A bk P B e e gptes of
mubifinegienaltsilicope obiteimidgyoaghdunds whioh bredtiveiupgl uat toof

sai d di fungtional silicone-containing byproduct to the
moﬁ‘ngH%ﬁ’&naﬁﬁl conpicquialiRgeARRsnE salyde present i nventi on,

o . . > ‘ _ . '

b e RG] o Sl SR v VA i, 1.3-(3-
methenglosypropyl) etrdkis(ematimylsilbx ) flisdofane stliearBRISS$ hsedpaan-

bist ey By PR B R B S P LB GO aP gt
CONPARERYen TOGREHA DY holuiRetat I &B%@fuﬁétﬁﬁﬁtalhgﬁcdm% RABGHEng

("normalizing ampunt”). Large amounts of the
byperdughest a evaponsht indmesactbretradmminegy nbiyxpihe desvitingr séliqeat hydrogels

I I e bt rding tao th resent...i nventj on
na O L O P AR R o7 bR e Shlating
bypehduonie tnooineludsd. Genstelly; @it Mo fbctunRl GHetHe, coRREREk 8BFbnent
t he wei ght of the monofunctional silicone-containing

willcomsenentre prewEnd ditectionakslicme gonatmehrapiist: Bovermdnany
bypfiQs réaggﬁésﬁ)%ga ﬂ@g}ggd@g Eﬁnﬂés‘?i gtﬁé’ﬁéngﬁﬁq@ﬁ&ﬁl g§g§1§eﬁ%ontaining

and abo wel g ctlon i'’cone” con
conippperddng tit ib gewataliypdesirhbie tnaiightizeoheir benovanraiamiatthonal

siIi?on -cont ai ni hg.conponents.__In one enbodi nent a
mongend F frRoe eonamieg pi- {Hovggedmppnurification methods
prodiRe @@dﬂoﬁhﬂﬁoﬁmHﬁbne-z&ﬁaﬁ{gﬂgl&%ﬂoﬂ&ﬁé with cgrelc?}lltrations of difunctional

silicone-contai ning byproducts can be nm a

siliceuerepatamingbyroodnctsiuhick xamydre by as much as 5 weight%. Unfortunately
bi s(+r.inmethylsjl ox t sil.yl pro -1, 2-di npt hacryl a
evell %mfgr% yalgaguoﬁé &g{hﬁfﬂﬁg’gﬁ?? (ﬁém&%%? B‘Bl)%i}/ﬁ],esp%}pg agﬁle d?ﬁmgtlonal
silidoa@an@inivg byprsdico¥an@uyd dibnifitart 988incRRE IRAMNLIER properties of the
.opening catalyst, at |east one carboxylic acid, at

finighed dgnsoddie proseeidayagiongelves diorablendgstddore nhisbingramount of
saidHififictional silicone-containing byproduct to the monomer mix. Thus, according to the
present invention, a specification is set for the amount of the difunctional silicone-containing

byproduct in the monomer mix and the amount of difunctional silicone—containing

byproduct, above the amount present as an impurity in the monofunctional silicone-

10
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t enperature above about 600C for at |east about 4

hours. Hydrophilic conponents include those which are
weapabds1pf providing at | east about 20% and pref/Esmb4/§21071

at | east about 25% water content to the resulting | ens

when conbi ned with the remaini ngfreact ive conponents .,
COTSUNMANOMNEPERTIIRFISHY 10 BIgHE APesiipaiion & 3ided Emormplizing amount”).
L RO o g A p A e PRt Results
acqoodlagu tsuthe POesert ightntivn arey bemchiepedbemahldngrgt toedoubwtito

e e IR T Y
Slllb@’\éﬁC@l&&lﬁl@lﬁ%bH@Bﬁelﬂ QtebBRIahd @@f&aﬂ?%hﬁeéﬂ%@uﬁ?ﬂ afd about 5
| east one Ic functional group. Exanples of

weight %pnand metst mefﬁgﬁbw etiyeerizbouht pudiebout Byrdight% difunctional silicone
hagr
coﬂ{ﬁbﬂlﬁq}%k{dﬁbt ?a%éé( h@&ﬂr tgg ’gvn ;gf‘& gﬁlg&%fwcﬁlopégﬁgzcgﬂgP%ntalmng
corfipatientsl da bba mbedm&lnt ybingle dnuttionaBRiryducaitthdded in a normalizing
N-vi nyl | actam and N-vi nyl am do doubl e bonds. Such
amﬂ‘;‘;‘btr ophi lic nmononers may thensel ves be used as

cr 0%hé Hﬁﬁl‘ld?ﬂ)nglgs‘?l%o%e cof/ﬁ‘éfrﬁ' l%ﬂ}?tré/d%ﬁts (%E be made via numerous methods.

"acryli1c-contal ni ng" nono are those nononer

Forsxatgle Fbrsgtrmhydmiqzdybmetgylsﬂudp(o@m-ﬂ 2CROEKN cmyiteee may bRnhasle by

.or Ris H, alk arbo nd Xis Q.or
fea%ﬂ%ﬂgéﬁgxww LG Wtﬁsl t% o feah qug epgxide oaeglmg catalyst,
at 1Bhshofld ORbEVNRGIH, aiMeale oﬁ%}ectlgg Eg&ﬁ XY &l 1@%@’( ofté fﬁl’ﬁ‘tﬁfo? ata

, gl ycerol net hacr yl ate, 2-hydroxyethyl neth acry am de,
teﬂp’@t%t@lenbb%@glluyé@m fmnblms{tlah@lrtwmues met hacrylic acid,

acryl i.c ldandmxtue t her Hydrophilic ..
o i obpiii o ron s iR e eyhitH are BaPeP R 5Oy dingget Least about
20% 0@ p?él@ra’ﬂbycﬂ't &8t $oodf 239 @Va@ér%%ﬁt@ht foRNERLshPRg 'lé?félv(!*ﬁéﬁ combined
nmonoier s such as N-vinyl lactans (e.g. N-vinyl
Wltb;ﬂit@r r@maam@re(am 9omNNgRigy Suwhi@hmbplahemmp@t@ms may be present

i Qo L B B e B

coﬂﬂacﬁl@hbo ¥bolt 18tcadbionesiNweighy Ve £8tRsre p&“éf&ﬁbf)‘\@t&b@éﬂ%ou’t 20 to about
preferred. O her hydrophilic nononmers that can

40 wRighb Ve dlherhtdrephilis BARFTBETS it Py depeed thapaleehe éﬂb’mefs of this
invBRl M HaFe Q@Téh&g)(rj@%?l erl 1€4d lég c{ﬁ{ﬂtq@a!st | r?i%%%théhc

groups replace UNC |ona group conta
funplmblyall‘rgmup a l]Elxemptﬂs folf polycrr@dzalﬁx dmﬁlelsmidsahcud@ acrylic methacrylic,

acr@aﬁﬁff}a en%dgm Q—H)raa?%;%lgf W é&‘y}ﬁ%ﬁgﬁ%w enyl IO-*\vmylcarbozaate

O-vinylcarbamate, allylic, O-vinylacetyl and N-vinyllactam and N-vinylamido double

bonds. Such hydrophilic monomers may themzelves be used ag crosslinking agents.
“Acrylic-type” or “acrylic-containing” monomers are those monomers containing the acrylic
group (CR'H==CRCOX)

wherein R is H or CH3, R" is H, alkyl or carbonyl, and X is O or N, which are also known to

polymerize readily, such as N,N-dimethylacrylamide (DMA), 2-hydroxyethyl acrylate ,

11



o
whn

i socyanat oet hyl nethacrylate ("IEM), nethacrylic
anhydri de, nethacryloyl chloride, vinylbenzoyl

wa@bkiosnosde; or the |like, to produce a pol yet hyl BeIEUS2004/021071
pol yol having one or nore terninal pol yneri zabl e

| ef bonded
Slyceto SUgHCIR, Ay FORATRd iR FEaP ARV er
mon%{n%ﬂf?ﬁ%/ éonathg&gﬁ@%ﬁd e{éﬂm@laﬁﬁ AdenikbRedthefeaphi | i C

F vin car bamat e nonomers di scl osed
in Hgl'dﬁ)p}iﬂ&ﬂ vinjbedt g mgﬁloawds whieh myayrtsghedrperated into the
oxazol one nonomers.di.s sed i

hydipEdag! S Prowr B e TG RYBP BN R E NG (e Iviny!
pyrBRBMSREVE)S M9REy3 - Heﬁﬂd h&térﬁh@e AN tvinyUN-ethigt @cfﬁrmdd, N—Vlnyl N-

hydr op hi 1i°C ‘mononmers whi ch may be i ncor porated into
ethy lfmnmuhc}wé‘i -viofyl farenaprids &2~ hydmémthblnvmykgamf@late N-carboxy--

h|||c no N-d| nmet hyl acryl am de
ﬂm?%%ﬁb m@e1§8W8§§g?%§Fu§%g'%ﬁ?e gl ycerol nethacryl ate,
( N\/P ﬂiﬁbdgéﬂ}ﬁlllc ﬂibﬁb\?elfsyhzft mndlbe etilogyd Eyuhe dl’rxiedﬁominclude
and pol yet hyl enegl yco nnnonet te. Mbst .
polysrpeiayicae palyalsdismingione ob MOFRPIhe HrCTORTeR FARYY ggHR Fgplaced with a
func é)é& ¥ %gﬁ%ggﬁﬁﬁﬂ{gi u%dgyr%@{%ztaﬂkerho%m%ﬁe 'Etxﬁm'pies R udSolyethylene

nol ecul ar wei ght
glyddy eaoelivitiConpodrynee mdlki egquumaiﬂnesmﬂ aarenvlmaglhng group such as

hydr ophi | i c_ pol ferg to,su n
soqiR R By Y M CENGh HRDPGRE REH G R T AR grice
Vln)?igtglzggp HRid0B5 the"m(%r t%'}ﬂo@!ﬁb d ponRatyRteedlyed @ving one or more
ncorporation to silicone (%/dro el fornrulations
tennmalrmﬂwaemmblwﬁbﬁmb ighqupy bordedie tar@\ nodyptlylenepigol through linking
ﬁ% E refqyred wei ght average nol ecul ar
mo f’ﬁﬁ‘r‘? 18 Fﬂ@g@a iR HoP BRI ar wei ght hydr ophi l'i ¢
pol $iYfuthies exBin@ At Lare iy dedphilic ik, dAffdnatemn evinyl carbamate

preferably between about 150, 000 to agrout 2,000, 00
momhccre disclosed i BiSePetr g1 3043151 anibgdes Oab%lﬁtoxe%%omommm

| ill b t
B AL PO P Bk pHaE i o
to i lsRizlell &f theeirght of hydrophilic pol ynmers of the

T oneal 02kt SABLEssst, Bl i KCtal e B GEpotme

of tﬁ@ @}/egélﬂ Fﬁi}%ngoﬂ findngd opﬁﬁic@ﬁ&ﬁm@&g stghds 'I@Nf-dhﬁ&thyl acrylamide

e Pol yrre s, Second edition, Vol

(DMIDS; 25yd1 odpdthy Mickdste 8¢l Bemesl mwthacrvlh®n2ébyé¥0é£§§tbmf mﬁt%awklmlde, N-
RS A SRR DA A,

Most preferred hydrophilic monomers include DMA, NVP and mixtures thereof.

In certain embodiments it may be dezirable to include a high molecular weight
hydrophilic polymer. “High molecular weight hydrophilic polymer” refers to substances
having a weight average molecular weight of no less than about 100,000 Daltons, wherein
said substances upon incorporation to silicone hydrogel formulations, increase the

wettability of the cured silicone hydrogels. The preferred weight average molecular weight

12
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th

about 46 and about 150. The hi gh nol ecul ar wei ght
hydrophilic polyners are present in the fornul ations

wo@toosiesse? devi ces in an anmount sufficient to pPOWUE®04/021071
contact |enses, which wi thout surface nodification
provide at |least a 10%inprovenent in wettabilit

d
of theseeliigh asilgoupar oveiighs hxdrophbic@oharmeis greaier thag ébﬂuaégoasg%nm

n t | n H H H 1 .
e b TR TSR OB 5 R bty i vcn

abol36080akd ¥bdue$ 300080 DBMoas) thaspprefepatdf ebats|SP0J068 o stvaih
about 60 Suitable anbunts of high nol ecul ar wei ght
1,500\08P &}sons.c pol ymer include from about 1 to about 15
wei ehlk SER ARk Frop Rt &s 8PMtinvkation can be
pef%gﬁzﬁﬁ% S?%ﬁ?e éﬁgﬁ%ygabou? g?to.gggﬁ% 12 percent, .
alsoalprebed dy thKavaling baslain lofenadtic vissasity measwsmenis as described in

S T T T T
editpR! YbELL %Fﬁﬁ%%h?’j dHndR Hey BB ANk 36d. aWheRBgbressed in this manner,
a

uncti onali am des, such as DMA functionalized
émalwsmf

i zed po
hydtpphiispoadnomesrs hivige geeates parabepl 460 andrygisrabby beween

h oxyl fu i gnal, . : h th
avof AU S5 PR GEE P e prescnt i
forr el PRIn¥ B thesk Hbvie&tie ah ah®usonifdiertng provitiecaintact lenses, which

pol ynmeri zabl e groups, such as ‘

withosib gy fase masiiigAfiNB PRRIAIS Atdeast &1 0% mRERveen)in weabiityand

I4d r | Mz Yi&hslwhich displays an
preGUBLOARLAR S EEPRSLIE Gy TR Bl ey ob o i
advireath dythmigtottid phelerf s thah abeutrliont prefiarably lopetheni8¢‘cand more

give a diol which nmay be used in conjunction with
prefotabbr leps e phiut 68° pr epol yner in a nmixed systemto

i N¢t ea t he compat. bi | . ' .

o S TR ke OEgh 5 DR RSB o v
to aPbuti ISORG gleGRERL nie PRsTeaBly aboat JoybothEr paeantpsostipieférably

I mpart conpatibilit The preferre [

. d_hi gh.
aborrp} ecabiout p@rﬁfnth@lb\_\'{@ﬁ% PPoEhg iRl fﬁ%él\f? FELRORHLS:
co | D . . ..
oy S5 PNl LIRbY RERHBRS, et vt i
to pablaadddsapolyiaights, pehiojles) powlwmmctfunnmw@ecgmlym@es, such

as not %uhgn@ e : é (gb }p g(l? %)-éb?rkpvi. nél D% &V?Thi\ﬁdl%gﬁ%t molar amount of a hydroxyl-

fungﬁcfiﬁp&gh&ﬁ&aéﬁch RO NN VA ihe BroiBinpythe Ayd@apr @bass @ithe resulting
pol y- N-vi nyl - 3-met hyl - 2- pi peri done,
coppblmyer Mith myteridls wentayiingradisalealydemeable groups, such as

iso%%{aéb%hﬁ%é@%}lgc?kg ﬁ%&c@?ﬁlgkﬁ) "g%.ghyg%o&)hﬂic prepolymers made from
DRobLY nNiﬂ&:l ByhoKdamdi et &i'dm?m@ﬂﬁa@@lai:cdmaﬁ also be used. The glycidyl

pol yvi nyl i m dazol e, poly-N N-di nethyl acryl am de

mefhetrylataning edrclshenencd st gixe gwliql svhigdy ey be used 1 conjunction with other
hydrophilic prepolymer in a mixed system to increase the compatibility of the high
molecular weight hydrophilic polymer, hydroxyl-functionalized silicone containing

monomer and any other groups which impart compatibility. The preferred high molecular

13



pol yet hyl ene oxi de, poly 2 ethyl oxazoline, heparin
pol ysacchari des, pol ysaccharides, m xtures and
weowslysser s (i ncl udi ng bl ock or random br ancheci/US2004/021071
mul ti chain, conb-shaped or st ar shaped) thereof where
is particularly

N- Vi nyI pyrroli done
Welﬁﬁ%g YHORIHIC o POEaEs thoge é”ﬁf c1taip ak?é“’]y-‘s@ﬂle%@ﬁh@lg bagkhpre, more
t
R e T
mchudp but ard nothlahitedty mﬂjgN-mnb'bmurfcﬂldom lpgbt-thylFﬂarquridlone poly-N-
sef

h
vinger SREHpiat g o e R SRyl Pas T SethyL-2-
plpéﬁkﬁ)n@ymmbinblp4ﬁﬂétﬁﬂel digoriddRe SpoﬁQN AHpsd- ?rfétt}}ﬁbl Ldaprolactam,

phase separate fromth reaction mxture

POI}’%S{W‘ﬁWﬁM@bPWQI}dQDG, aﬂd@que%vah@Sdmmedlybmm’mBhdonm

S TG SR NN —

polgithyleimdt oxddle, PobCE sihiy Nekaz6RRE héﬁdﬂlh%ﬁ)lyshébh@ﬁﬂésapBlysacchandes
enbodi rent s a hi/ldrox yl containi ng conponent 1s al so

mixtyies gfeepPolpmeTh a‘flssbylg béqsaktoa|rmdﬁgl ek muli¢hain, eeyib-shaped or
{
stalj%‘ﬁ gheé&g gﬁ%ﬁcieéﬁg 188%4 G’:}/ﬁg ffaerp&]lll I%\f%e%
Co;hyydnerp mlghtraléabec«lsled) emih zg;r@mﬂn copotangs ©f PYP. |
TN AR pe——
exp@@tle@ tiat a@ MEN h)olécﬁpdi’ Wﬁﬁ%b%ﬁ‘e‘? Wﬂl bng%fﬁWn AfsRRRLEn provided

Ovi nyl carbamat e, al O°vi nyl acetyl an
tha‘]\WMHrﬁﬂld radyraen @nddﬂmumm@m iimdmgeltfbanlhia‘mis theTlyelrophilic polymer

(a) gcifeg@ng%féﬂga@g@Wgs r%(a gﬂqit tgﬁr l SO atggm%a (% imparts

wetcabmtg itdihie GeBUARAIIRAL pIPMBYF. | HASMS emb@aﬁﬂéﬂts B i OMBferrER kSt the high
hydr oxyl grou be a primary, secondary or tertiary

mol&P\ééhW@lg@tr pphalmpcﬁweb sobehde athe dilagnt at mplcessingdemperatures.
gr %gﬁgrt%%gﬁ!onﬁ?é}%s Qg%grgg&l ecoﬁ% txl"i% golr{‘-l]}godlré{q n?srosinéhqged The

hydx?o)dyj{ dasmm)amtgfcyshlpﬂﬁérh aldtyhat e, used hysitlexthe pBlmee bFthatiBvention
drox eth met hacr yl am de, 2- %droxyeth yl

ha.vg@} %/;pséﬁp pol egzﬂ%}g g@@pﬁ@q ang qwepas QiediREapdlic functional group.
Exafii f%}s%é?&hw\é éiraﬁtl%%ﬁé? ﬁ‘J:l%d l?Mf' rr?é‘t}{&{]rgl d;%ox lami

net hacryl at e oxyhexy
metheqmlatm@d fimaram ahalxtlh,atyﬂyy ahoplqpenjrlphmyﬂ @r&ﬁnyﬂmmlmmt@ Oas
. | osed S. Patents 006, 622; 070, 2
vinde 58 ity Q- Vivla é?\%’fwﬂaéaawaﬁi Sy sgiido double bonds,
ThedBRRARE B rFaihie c@ﬂ@oﬁer{’t)fﬂd}pﬁiy@ééﬂ ¥4 2 PRGBS r%teﬁt I;EI'éﬁdltlon the

present |nvent|on further conprises a process f
hydprolteittging celippeonsompdeogdlydioxy] group. This hydrox vl. group may be a

primary, secondary or tertiary alcohol group, and may be located on an alkyl or aryl group.

Examples of hydroxyl containing monomers that may be used include but are not limited to
2-hydroxyethyl methacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylamide, 2-
hydroxyethyl acrylamide, N-2-hydroxyethyl vinyl carbamate, 2-hydroxyethyl vinyl
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(o

havi ng consi stent nechani cal properties and water

contents conprising the steps of (a) formng a nononer
WOrR00sespT i sing at | east one nonofunctional siPCTUSE04/021071

cont ai ni ng conponent, at |east one hydrophilic

conponent. and a nornalizing amount of at | east one
carbgietsy

ethysrrxypEopy] mstheciyipte. Ay Aforgheohpsthaarylaiadydixyoctyl

e B8, 58 RS Tt LSRR . o

5,086,622 5Ly 025t Si,IZSIG gl emhHOhEDL3.i Breﬁfﬁfeddiydﬂ)phﬂwpfomﬂodalts include
H@e Si #I con drogel with the desired bal ance of
Ypet ? &t ies. The normalizing amount nay be
eXPEhd presinidvéniti! RENENGH N IBIHgssSBV Slo?ldidly 51886 chydrogel
havi ngﬁsaryl ranarmunts of sal d E‘ultslsfunlg{o olﬂg/ ! e hydroge
haviig qo@élﬁ@ntmmmnwahlgolmﬂp@ aehwateneagents eamprisengidsistepsl of (2)

A R I A

cmﬂipo@@ﬂd hicladst 08y hyikSphi B CoRpsient slPd hornRBRnB Aluat bLAIERt one
of the present invention have a bal ance or properties

difupgfipl shkaas ¢piiipg component pyd () epting sadd mnpmp@m foeform said
sﬂléotﬁ% ngglg) gié\‘latﬁ{e Exﬂ&l?ﬂﬁ% algglgl%l(ao#%l})fgﬁétpo'ﬁ?%ﬂt lone co ﬁ@%&%&qmponent 18

sele(dt}adl ta @Bovﬁeethe silicawd hyrdediged svithalié dgsird balaste (ﬁiﬁﬂé(ﬁl@hlc@lfpropertles

reat er. than about 20% preferably greater t han about
Th*“%?%ﬂ liine ABOBIGIRRY be eeyimgnially determiied by sukingsgyeral hydrogels

hav§}g' \I&L@ﬁhg aRSUS B PEE PRARALEAIBPsifE eQ:ro aﬁﬁ\gg Eéﬁn%&%?% Hleasuring

bout 40 barrer and npre pre era eat
the émmi p@@sﬂzﬂ praperticSaint ableetingttie lavs] which pawsddshibs éesired balance of
é,{Ween about 40 and about 100 psi, and preferably
PIORRAtRkeen about 50 and about 90 psi. Suitable percent
el orngaibMBdibaldevides, Rad ‘ﬁ@ﬁi@uﬁﬁ? WhhInAB %r@&%&fthé‘&%{em invention

pref erably between "about and about 300%
have pbglsnee efirepartienwhich @Wéie$ thent Peetigdirbcudet. §nch propertles include

Wat&f g&n?én‘? Hhodu Rkt (E:l%h Ionrg% %?!%é:nzll)egﬁg thg{y Ti%ls ;{{lo%;'é’ %mbodiment the

acture of “ned caI
blomemtadevicemae SontIJStGeﬂm@E Haihg b MGt BHIBH dTRYedde (B Su€d0%s,

R R A A S 2
Si | 4Bk 0%9 @Qmﬁ a&g Bedferahl g%lré/a%é&q r{;ﬁ)%ut 40 barrer and more
so nadé€ an

properti es e art | es ect
prefdiablyngreatontabn shduit 66 iberren rﬂmtablengdni&ﬂms}dcﬂuﬂed]aswbdﬂ\@éﬁm about 40

| to, the
and P Eub B G Bl e Testbow Mtag by %& i oifblegsreent
eloﬂﬁﬁMo@&c[&@%bﬂv&eH@béﬁt@O%@ aBblieub, gl -dfEhb! o about 100 and
concentration of other inpurities presen

abowpiPunthd lwreznt sivenicoralaarbaibricalgetion and efﬁurur control of

mechanical properties in the manufacture of medical devices and particularly contact lenses.

The normalizing amount may be selected by making articles from a series of monomer
mixtures having varying amounts of difunctional silicone-containing byproduct, analyzing

the properties of the articles so made and selecting a difunctional silicone-containing
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conponent. Al so, the bionedical devices, and

particul arly ophthal mc devices and contact |enses
whaws/oesnt act angl es (advanci ng) which are | esBCT/H82004/021071

about 80, preferably |ess than about 70 and nore

preferably | ess than about 65. In preferred

byarasyet hased sparke articlesipsepesties; Hauprassiing tayapresnmt ygation,
AcGRERL D s Bporopfee B IR BT REBRIRA T Beri D he
com:emltnanom beotheeiagntiticnpresdnt anthe nmomddictibndl stlizoat-cotaising

ne rmnof unctional silicone containing nononer, at

Cofné’gg?n one hydrophilic conponent and a normali zing

anoyiiko, Ghe BlonleBREE dRM&s HUrldaridupif) op'ﬁ'tﬂa'hﬁﬁ:rﬂ%vwes and contact lenses

contai ni ng conponent, the nmononer “m'x of the present
halvqn vmtaqt ang]cm wwammg) ol arie ek dlgpal aboot $0°nprefavatip hesstisan about 70°

are in the art, such as cross-linkin

o Rae rOLsADIERe e PRy ndnagf‘é"?ﬁr%d eruhpdimgRss Bhaticles of the
prgasrg YaRnaRde ﬁ&ﬁbllnhﬂf&s : ncf%lc‘l,g dg{ %%?d hfo%:ﬁ% ?xgl%hisoinations of

e known in the art an
thédilb’mlb Inangey hmtcbe(néEthhmt the pmsﬁhyhmnegh yco I
(ilgylate TEGDI\/A t[lnﬁplol pr opane
Fﬁ%ta Py [ytd %S‘i FRPTRRL fﬁm"%ﬂr&? 8 16‘?netCPPWEFF\%E’P§)P@F’é at least one

hyﬁfﬂpﬁﬁfc%hr%ﬁeﬁl M8 anoﬁhgﬂlﬁ@%éﬁrﬁto? of 1WRg roﬁé H}ﬂlﬁ@lonal %lmone

pol'yethyl ene gl ycol preferabl as a nol ecul ar wei
couﬁ@lrnng camppnent Breumoisged)mixaf dhapriesmt pxylelytamr gdnaprseanﬂher hydrogel

folp Sy SE BRI b SR Blolm B HS E Su B FESSBREE ety mfetors

tlnﬁﬁg aBdigs, eV Hb%@lbmﬁ@élhﬁ@liﬂd's ahe thilet i es. The
cross | i nki ng_agents are used in the usual anounts,

e. g.Suitphle sraspdinking agena arcdngain U gpanbinglude ethyizme glycol
dil?%'tﬁga?’%gec{“f%{@l\g%n‘b gﬁg&%ﬁ@? glycgl &1&?}?@1&3&% Pﬂ'f?&ﬁ(l{/l%’
trimethytdlomopmedtieehaerdep (“IMETMA’q;eglycaalotnmyhaaﬁsdaté | sotpdthylene

Sssj ng..ai ds_whjch do n bec part of th
gb@?fﬁ@% Fte(zWEefﬁ& hEpplyyt y)f%xl nfr@feyably pag gyolecular weight up
r

o8 0%3925 O BRI DoBALT e hiF g&%‘a@%@a@ﬁé&%&w i the end-

capfedgpotyysthylehe polyalyeascribed pheve @attitiog two &t moes neﬂ:mnal
tignal . .Exa es of .h dr h|||c nono ich can

e B iR L R KR RE IS A WRLAT D S U £ fom
ab&@ALH008 th ABR A HER Rf 1600 g@ﬁﬁ'otf r&abe 4RSS hidkh A% reaction

agent to thereaction m xture include pol yoxyethyl ene

migirs: ol Ihe deastive perdpersotsere ovﬂrmhmmg thewsagtronmixéure except the diluent
and Sﬁ%&}ﬂloﬂﬁ pr Aeds nl.gaeflgs ancﬁ do%Bt become part of the structure of the
polymer.) Aliernatively, if the hydrophilic monomers and/or the silicone-containing
monomers act as the cross-linking agent, the addition of a crosslinking agent to the reaction
mixture is optional. Examples of hydrophilic monomers which can act as the crosslinking

agent and when present do not require the addition of an additional crosslinking agent to the
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An exanmpl e of a silicone-containing nononmer which can

act as a crosslinking agent and, when present, does
woedsoessui re the addition of a crosslinking noPORES20040021071

the reaction m xture includes a,

t hacryl oypropyl oI di neth | oxane.
feaﬁB?llgz ?Pé”%?tPEealf‘P%‘He %glvafxyﬁéh ?%eyqﬂl nﬁ%@%ﬁnﬁwd v GéléFaWHﬂ& ¢ or more

terﬁmﬁ%c@g&qﬁ&cuéghe pol ymeri zation initiators
i ncl udes conpounds such as |auryl peroxide, benzoyl

per & Gemplsofr ghgdnepentarnibgpn@nemer which can act as a crosslinking agent

ond SRR Rk O P sh RS e Efestibh Bl i RE 1S g geaction
miffed Rehided &t BbistethiR o w61 3ol ALAMY IsGodehahydr oxy

ket ones, al koxyoxybenzoi' ns, acetophenones,
acy PopRigmiTiraica,cetast isirefataplpinekighd wetho Waét!@n méxfairea The

i S 1 of and
pobfickizAich A s Rictiuel s eR Suct o S Bt e B gerpice
1soﬂn=dpyﬁpﬁxmyﬁalte,lmﬁb‘ibls@hﬁmhﬂﬂl@t ﬂﬁﬂhe lﬁkEl,)/cHit@éMerate free radicals at

nethy phenyl - pr opan- 1- on
mﬁ?@(eiy 8 eaﬁtﬁétt%@ymm@ﬁd)phgtomna@r PYPEIRR UGB @6 gromatic alpha-

hch(JiBQ% g@ﬂgﬂgs ?ﬁ%&%ﬁ%a e)tophﬁnones acH/ djs thrl]réeo())(XI es,

bisé¢yiptasphiae &Xmﬁ% add 4, tétitryi arginb pldsexrthlﬂétdlnep hﬁmtyakes thereof and the like.

Hl@ﬂaﬁgh' RO G oG Ets 5 B e xaelisny Hifdon, 2-hydrosy-

2-rBQHPL Ié ect RATHRO bR, A ARRBRBE RhIKI)-2,4-4-trimethylpentyl
4- rl\Ll?élﬁr?g_tph pIaam no) benmzoat ee BC)gyrrmerm)a 'y 51\;%? ygeny

phespBins|axids ( .Aafm Ris@rd, @mmlbcnmybdélgnylgdmplsnw@de (Irgacure
1923 et B oty e abaR 45 e bBRMaN

dlpﬁa@'lplﬁbsbhﬂlte @kldeawaizbﬁhhh@chﬂr&mr BASE LombRATEN 6 @nh orqulnone and
avai | abl e UV photoinitiators include Darocur 11

cthpbt-§ldY-droebylemimmbeasieaCoyuaneily ayajableTreble lmh@mmator
oSSR k810 808, ARyl 869 93 1850

froaibardipecidltAGhemicalsPaod bpstiy TR0 maiat@f(avzﬁradleﬁmrh IBASH)Y
Coéiéq}./ﬁqci%lif \égalugﬁE%@ao%%tégmclugg@g%ca%]. ]g%‘ﬁ q?{g Daroé/ur 2959 (Ciba
SpddAB) CRIALEN). hﬁ{éé Qﬁd’&ﬁEﬂ ﬁHo@mmfatf)ﬁfVQ{l%{#lgy Ib%*ﬁgﬂ are dls\clslosed in

initiator is used int reaction m X
Vobhmme i, $hptoinitiatorsafioe F}fﬂ@diadmll @amnloz &t hoionif Pltohepolymerization, 2™

EafiBRRY ). ChTa € Dider, 5RRR ! Bdlest Sk fnd Sons: New

Yoftel1po®r-i&ieh hsolﬁc&?oﬂatb@ Heia‘éhﬁftbfd?ﬁltérb}?fI Iféfél%né‘ea 'Th@ ?m‘uator is used in the
[ n|t| ated usi ng the appropriate choice of

reagiiy] Bidwigrin gfEyae aoraenid tp gmtmi@mllgtcmekvnmmom@héﬂ dhanigon mixture,
€. go@rowgbc&? l()ylnfg 'béﬁti ﬁ)agts b@)" vtvellght per lllﬁ(? parts of reactive monomer.

Polymerization of the reaction mixture can be initiated using the appropriate choice of heat
or visible or ultraviolet light or other means depending on the polymerization initiator used.

Alternatively, initiation can be conducted without a photoinitiator using, for example, e-
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Alternatively, initiation can be conducted wi thout a

phot oi nitiator using, for exanple, ebeam However,
wab@s/oessphot oi nitiator is used, the preferred PCT/US2004/021071

initiators are bi sacyl phosphi ne oxi des, such as
bi s(2,4,6-trimethyl benzoyl)-phenyl phosphi ne oxide .
beqnpy géyygy%r, whop p photgpitiateigisiyssiathegpeisired initiators are bisacylphosphine

Ty | k . .
o RO T SR oride g 8190 or
corphing{itn okl -bydndeydyohMBaRODphenyd hetonk eng bis{ 26 wdéretiet yoedzaf)-2,4-4-
R AESA R TN B S oP B bmcraion
iniRARBAR V&1 KbRE ThE FHIRCHEREd %(Hié()z-4,6_Eﬁ€rn5'tﬁ?l‘B€i§%ymI§heﬂﬁ¥Phosphine

contain addj fional corponents such as, but not l'inmite
oxide (Irgapuph8fi®er s, nedi ci nal agents, anti ni crobi al

co GLiV Nt s, ' it s. copal ymerjzable .

ST Rpy AR Y5 bl PTE DSy BARShalTy bR i
U\Cabsbibead, nowdscitidl ap@od, anttinécrotigll @hipind AgRtive tints, pigments,

of ni onof unctj onal_ silicone-containing nonnmers present
CORAyIRFfEZabisntideionRe lymeszatle fyesbtslras sagetsmd gempinations thereof.

B L
mopemeemix Bffrarth@bowadd 9§ eveightpervent, morspicfeatitp aboe30rtd 85 weight

e e T EIL1 Eoo o LS G b
moB6meLhlix. TR ﬁre&rn%ﬁ%tg%él of 1§@RPhiliL CndRnf g}‘@b&nﬁ the zibove invention

. percent, and nost preferably about 20 to 50 weigh

is fpam ebent Sob SOneeighipetdent nuwapefealls aboutt 9o 66 vonght peicent, and
The preferre n of .diluent .present in the abov

mop e RS b 2D R P Ble bt G e g monomer

mifl Chepririedatog ofaliluentgResorl i@hthe MRVe @MentidNth M bout 2 to 70
preferably about 15 to 40 wei ght percent of the total

WelEBhRYIPHH, WPsa RIEETRHneh P iy 5P Bstati percamidaoneeaefEibly about 15
to &P\Q&%ﬁﬁ%ﬁéﬂt OP £ ft%f %gct?o%rmix{ﬂ%% 'glglgﬁldﬁf‘g r%fc?ﬁ/% WM& B%rbrteac‘ﬁige

conp s and diTuents are avieng froma
cothporghtsiit 60 wei ght % nonof uncti onal silicone-containing
conponents, ahout 20_to about 40 wei ght % hydrophilic
npggwg?r}e IBHIRE OHLEC Y QBRePeEs fRddlintiase fhgsg having from
abottt b5 GORSouE 80 bt S A SITRARRAAL silﬁc{oﬂgjc@f?ﬁﬂﬁ&rbgsc&rﬁqcﬁ@&é} about 20 to
20 h onent, from

wei ght % of "an hydroxyl containing co
abaalb 40 twetel2 % bydibpliic Bromeinghtfroin athoud 0dr tosbbutrkiwt?§ difunctional

-.nononer . from about O ta abaqut I.ght % qf UV
S B SRBRB o Reh Fahano Soatk 2ARiuE™ T obet Hrony
corﬁiinﬁg Birpansm| B6Ml BouVEL eiboly Uk ki 6f POoYIBkine3hdnomer, from
based upon the weight % of all
aboui 0 to about 3 weight% of’a UV absorbing monomer, from about 2 1o about 10 weight %
of an high molecular weight hydrophilic polymer (all based upon the weight % of all
reactive components) and about 20 to about 50 weight % (weight % of all components, both

reactive and non-reactive) of one or more of the claimed diluents.
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reacti ve conponents) and about 20 to about 50 weight %
(wei ght % of all conponents, both reactive and

wmoervsioeset i ve) of one or nore of the clainmed PCT/US2004/021071
di l uents. The reaction m xtures of the present

i nvention can be formed by any of the_ nethods know to
t hod 8¢ &actippaixtyres9d tf&rnresegﬁ}erﬁe%@néﬁa o Agrmnd byranyrof ng methods

kn@W‘@o #88sitifed I RR! NER 5% Qxaﬁfn%'o‘flsﬁﬁi iy éegﬁéf Spol¥menc

known net hods. For exanple, the bio evr ce
articles or deamsbyﬂmmmmethpdaepar ed by mixing reactive

.pol ti
o ot St e biofg st st b s v QuRRAI e e g
readtivy @hisonehiRahd %’Hlﬁﬁnt%é} Qfﬁﬁﬂé‘ﬁ&&ﬁ%ﬂﬁﬁfﬁqgltétﬁf éEhdt J%l?ing by

appropriate shape by |athing, cutting and t
appppiaFie gendiepns to tfprn p em@lvctdhatmax be S@bmwblef fpnmrbldtq thea

T 5 GO PR R B vy b

I OUS

platéeinreactd and sabseiquérly durddiatopthe dpigropeie aftitant act
| enses, including spincasting and _static casting
Spi WEEEYS FrgcFRsesrsa knawe faripseqesuing thefeagtign npgture Ndbe production of

corgarufel@%llsg%?%c?gg ? r}ﬁﬁ@&gﬁ&% and?{ (%&?lil{l% %ﬁ%ﬁﬁ%ﬁ%\@ﬂgggﬁre disclosed in

U.81 PaO N@656,40T 420 pndB 660,645, et katlc tastingmodthadsrage discibsedtin U.S. Pat.

ob LB AR P O ObEEE s Sololnb e e
corft ﬁﬁﬂgﬂ}ﬁ%olylﬁé%f%l@m&ﬁu&{ﬁ%z&ﬁ‘e ﬁl@[&x‘ig’bft% @ﬂwbﬁ@h;fdr@s which
ape of the drated | ens hi s net

is qcem,micah apd QS recigsl cootral dver @herﬁnadj slkv@e IOiﬁ Qfleth’yéreﬁﬂhbes For this

et A8 ot NG Rl HEF B YRR RS et ipa desived

sﬂlscb&’ﬁj IBatadLtie. Wﬁé\ﬁdﬂ@ﬁ pelyaieeinmdttherdabis®baure is subjected to
pol yneri ze, to t hereby produce a pol yner/dil uent

cor}ﬁﬁi&@ reherebyt the momapersarolyh@ize; todherghi produce? pelymer/diluent mixture
in t-II;Q ?ﬁhé)n toli} kiR ﬁ%{l )ﬂgﬁfe/dﬂir&gﬁpt Tﬁ@ {}H%}?olllyxij,e;/ ﬁ]?!fﬁ%?gll)ml{eqs Beated with a

t to renove t Uent
solV&nt v temonattiee dilyenoditiltigatlwidplace Iitezvﬂdydfﬁ&g,qim(h&ngWmﬁcone

nal size sha which are quite simlar tot
hY% %@3 ha‘ﬁl&ggrfa Bg 516? 2 %laa? W&i@%&\re &%‘Fed%’alulﬁ’bﬁo;ﬁhﬁ Firg am%@wve of the
onéﬁﬁl' Bbled E@l‘yﬁie%ﬂﬂé}ﬁ afiRik, bﬁu%ﬁ%&oﬁ%aﬁ 8E H‘séiﬂ@tf%ﬁ contact lenses and

enses and is further descri
is furthgslemedmn 6@ ,P388Y0s44.88% 3 654k, 631865 4389,645:Mnd 5,039,459,

ncoQg [ e|n by reference. Haze is neasured by
mc%ﬁpg{:al (gheée é’rrg EFFest lens in borate buffered saline

i N Hagd 8Ricadlred b4Placinkls TSR ESt AL In WratBBRIERH saline in a clear

t enper at ure above a fiat black background,
20 x 40% 10 mm glass cell at ambient temperature above a flat black bagl: around,
illuminating from below with a fiber optic lamp (Titan Tool Supply Co. fiber optic light with
0.5” diameter light guide set at a power setting of 4-5.4) at an angle 66° normal to the lens
cell, and capturing an image of the lens from above, normal to the lens cell with a video

camera (DVC 1300C:19130 RGB camera with Navitar TV Zoom 7000 zoom lens) placed 14
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illTumnating frombelowwth a fiber optic lanp (Titan
Tool Supply Co. fiber optic light wwth 0.5" dianeter

wo p@hvozgul de set at a power setting of 4-5.4) BCT/EHS2004/021071
angle 66 nornal to the lens cell, and capturing an
i mage of the I ens from above, normal to the |ens cell

mmﬁabwedh?/ leans plastomar 4'he beckeramdaeatter 3psubtircied fornthgiseaiter of the
h
lerp Y st A0 Sl SRR, BYBCRE AP F RNl e

sulftraomdtsbﬁtaedahglﬁnmage ishpahtﬁmlsvdlwam]ljzﬁedam intepratingi avegthe central 10

of | ank [1 using EPIX >\ 1 af tware. The. ..
meg g e duiosnd ban cEmaa S - Qi e Sl Bt LR, igh is arbitrarily
setaa'f‘ ﬁ'h)(i@\dalué)é(f 100 Gathalbl 18 QV&Fa kd8e Vﬁﬁl@toff@l FiR l@ﬁ@eg’ﬁretatﬁﬁlyzed and

l'ens, and then ¢onparing to a -1.00 di opter
thel_r@ﬂé(sra)e aveinaged to germarite hhard valusesta parcentigrad tlwas*.tateianf CSI lens.

with no S. Se aze value o . Flve
o TE b DS & tac iR dhs WAE Sy b p bt Bass e s of three
lenge@yee all@wed fvasdtein \patkiflg 8SluBorPRi 08 hb&ge Bath 1dhs ishIamstew fh damp
CSl lens. The water content of contact | enses was

Wlma@d meedched. fldielleowss arFldried a%@PS f@f fetuh heers|aba presswe of 0.4 inches
HfR 4o Rt opefh BR R ThevoBR solenn et Sl o Rilbws:

| enses are dried at 60C for four hours at a pressure

%%te@céntbﬁt(ih%tbﬁlﬁftJﬁ%elgﬂﬂ)%{ fisg ed | enses are
wei ghed. The vak (evélntent I's cal cul ated as foll ows:
t

%vvater cont ent wei ght - dry wei ght) x 100 wet

ot R R L Sl o Bt ne

sahpldsihrdSepditedeasur ed by using the crosshead of a
constant rate of novenent type tensile testing nmachine
equiMselsiF peasirpé Y ueiag therdiessheag af gvepetantraterqignovement tYPe

o ke LA P 3018 LIRS e .
A sigmpleacdniay Irma@hmaGncﬂﬁd?esiandhstfoang(deel 1274 diogdnhne slaped sample

i dt d Q.213 | oaded. i nt i
s B8 0 e L SO 0 e
1ntb 'El'{e@rﬁ)s aHH telo’nghtted Qf 5@&%tan?ﬂ§e SfabRhr ﬁﬁ%ﬁ% %LEPSQE %egﬁs. The initial

he sanple (LO) and sanple length at brea
galmalsmgtb df th'Ewempb @ p¢endemploiengthch buakibHiaré owaswrel. Twelve

o TR B f ey et eayeFed AR (b 6 s i isguBpisent elongation
is & NLAEdSW B0 800.t DensiiBindddaluslid meahrdioi themitRi 11h&¥ portion of the

stress/strain curve.
stress/strain curve.

The advancing contact angle was measured as follows. Four samplezs from each et
were prepared by cutting out a center strip from the lens approximately 5 mm in width and
equilibrated in packing solution. The wetting force between the lens surface and borate
buffered saline is measured at 23°C using a2 Wilhelmy microbalance while the sample is
being immersed into or pulled out of the saline. The following equation is used

F = 2ypcosO or 0 = cos™ (F/2yp)
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The advanci ng contact angle was neasured as foll ows.
Four sanples fromeach set were prepared by cutting
w@eiosaossent er strip fromthe | ens approxi mat el PCHUSU04/021071
wi dth and equilibrated in packing solution. The
wetting force between the | ens surface and borate )
wh@tﬂ #ri8e wettingrferaesy isghesiréage éﬂnswwd‘:thmm@e hquid mgnhcypenmeter of
nce while the sa els [0 mer sed
the i e BRSBTS A RS o P Red AETBE foep el i
obtéﬁﬁ‘:@ﬂ%nz HGSO 0P tHe wetitiz e&P&EﬁléntVWI%‘%@th% shﬁ%ﬂerl@ beln% immersed
_ vvettlnl%force g is the surtace tension of (he probe
intp hppagking spbitiche Frshisamplerwasicyelee farariymes aad thewssults were averaged
n I.S,.the ngl e. The advanci ng
o g%% ﬁﬁ%@%ng?m% cgntgﬁttaﬁlgfegg&%ﬁ e%tS ‘he portion of the

wet tThe ke pedakired bs fiRHE. Lhases argRitioched 6h APoland@iSEE oxygen
into the packl ng sol ution. Each sanple was cycl ed four

senspreansisHae Pha 4rs dianaetyiegald eajedepd & lveiing pnodrdhen covered on
theﬁ%&@ﬁﬁh@glltﬁ%%?%tsv\lgﬁ@t opnd Rhs LR J)s%ﬁ%o arl E@'lo?ﬁhéé of humidified

sured as fo enses are 03| tion
2.1060ar dhe apygen thatydyffuses ghreagh the s $¢ magsuedd tay the lsrmsor Lenses are
ring anode th

3L AT B B 1808 AT o e
L/beBs4 bﬁnﬁé@ m%%ﬁ’fg é:h'ﬂtl TR B PhiBlaRdss Vélﬂésddrg hfegs&eé-:ﬁld plotted

2. The ‘oxygen di fuses through the lens iIs
agmélmtéwknysﬁ Héiedavesssrof thesregressedrséonsiis therDls o &bk eainpln The

ref%ﬁ%g ah? asgalpr]% ﬁltogee [ és ecﬂ?{égq?ﬁr%&rtc y fvglgaﬁzg eéoilt%t }%ISGS using this
meSiogn IHdlﬁ”ﬂ&Bﬂ X lelisk evatlabletifing Bagss & abh®Sivd £ni¥RaABsh&H of approx.
and plotted against the thickness. The inverse of th

79 baigere SHalglcan é?é‘éeﬁ qu weepRIresRent 9 2 npd barrerhd hastes = relﬁge (e’ of

@ﬁﬁ comercially avail abl e
gasc%%@?(tﬁ‘lﬂ EQ usi ng &%%t hod. Bal afilcon A | enses
avalThe Bkxembles e BaufictherSddsaibe this\igventior daide menlimétfthe invention.

a ox. 79 barrer. Etafilcon | enses give a neasurenent
Th@? gr%n%aat oY i3 syggest g methad pEpractiofpg th% ipgepgions Thase kpowledgeable

in @A SMBnhkt RALKETE el =3 BheX slr%éaa'l'{gés)may-rﬁﬁd gfg@ﬁm‘;ﬁﬁds of practicing

bel ow further describe this invention
thelipyintionh élquem those metitndy amer deemed e bowithint the scopges thiainvention.

oGP guaRR S T S e P Sar  onsRfler e Gedas flepes

Dnas ot her m&gm@{ﬂyl@@lmﬁdefl nd ot her nethods of
5 racti ci n%wt he invention. However, those nethods are

med t 8- ydrasveiyhmetecatidme of this i nventi on.
mPDMS 800-1000 MW (M,) monomethacryloxypropyl terminated mono-n-butyl

terminated polydimethylsiloxane
Norbloc 2-(2’-hydroxy-5-methacrylyloxyethylphenyl)-2H-benzotriazole
PVP poly(N-vinyl pyrrolidone) (K value 90)
D30 3,7-dimethyl-3-octanol
EGDMA ethyleneglycol dimethacrylate
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Sone of the materials that are enployed in the
Exanples are identified as foll ows: DVA
wORMNsaoIseT hyl acryl am de HEMA 2- hydr oxyet hyl PCT/US2004/021071
nmet hacryl ate nPDVS 800- 1000 MW ( Mh)
nonethacrélox propyl t er m nat ed. nono- n- but yl

CQl&lfi nat b SAYanzpylyRheny! Rbpsphine ox1de

DY o1 o OB R AR R IR o "o

3, 7-di met hyl - 3- octanol EGDWA et hyl enegl yco

ajl % i z ¢ .’m y ¢ C
bl S(I‘hé'f émﬂ yé
BT AnE ey e ————

eqtbpxse(dtwuthm thaghaticlstiscgt, thetrhgdospleydndragiyying tutie-inl theetrdaeny himounts
lw%g %_f0||OMAng reactants were charged to a dry
3 neck round bottom fl ask equi pped with a
nagnetlc stirrer, thernocouple, and a drying tube in
the order and annunts listed below. 1.47g lithium

ddey| at e (ithionensiiiceyate L0.Okgmpla) yI at ed

hydr ol uen 1H§59 lic anhydride (0.105
1?%{? 2Qy ?r’n‘éﬂ"%é%dr@m W 0.2 ol e) 33, 60y
gI yd6d@gypr opyhetiepiiaabliylyide (0.509 gyrpe (0. 1 nole) The

m Xt was stirred vigorously, and heated to 100C for
7. 51ﬁ8§$ on&¥thaielicagiP-émales conplete, it was

al | Qg‘%d%t 0 COQly, cid%xgéfgf)ﬁ'% tﬁ?l@ﬁ i10%an q thb@ Sf erred

to a 500 nL separat fun e orga CS we
diluted with 100niof hexanes washed with 3x200rrL of

o d BRI T ereteE. anlla R 25 g, Once

reaStidh WiB dilét gt waiWiohRe td@io td Ahbi¥@ohdilibR! S t%l@fen@d to a 500
fritted I ass funnel. The filtrate was treated w

mljssgargforg funpgla gel , and the systemwas trituated for 3
hou THe organics were diluted with 100mL of hexanes, washed with 3x200mL of 0.5N

aqueous NaOH, followed with 3x100mL of 2.5% aqueous NaCl. The organics were dried with
5.0g of sodium sulfate, and the material was filtered over a fritted glass funnel.

The filtrate was treated with 15g of silica gel, and the system was trituated for 3 hours.
The organics were filtered over a fritted glass funnel, and the trituation was repeated using an
additional 15g of'silica gel for another 3 hours. The desired product was isolated after filtration
over a fritted glass funnel, followed by evaporation of volatile components at 55°C under a
vacuum pf'<10mbar. The resultant bis(trimethylsiloxy)methylsilylpropyl-1,2-dimethaciylate

was 89.9% pure.

Examples 1-4
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The organics were filtered over a fritted gl ass

funnel, and the trituation was repeated using an
wa@eawsoosnal 159 of silica gel for another 3 hopeBUSZN€021071

desired product was isolated after filtration over a
frig{ed gl ass funnel, followed by evaporation of
vol Mename snisenusrednase fomn the romatongnts Hstgd in able 1 owsing the
fdmn%?fdrggtﬁ;él sil oxy) met hyl G | yl propyl -1, 2-di ni et hacryl

al e ThasoBpodttpwer.coftbared and sited Myapprexintitxle g huareat a

made fr the, ¢ nts listed i Si. N e
terfrsiut AbareIEa TR Mk cobmS e R alreybHrtial a0 3ng% PVP K-
12 Ria¥@edddat a:3BR6 OK6B hEInnfer RRYES 4% dubAMASE "i‘éaléﬁee ﬁiconomer mix

about 30 OC. A diluent conprising 72.5%t-anyl al cohol
wag disporrsed gatprrat curve ywreedd, dbieteabask qurveampld wids a0%6d on top of the
md B ix. ml“ﬁe elﬁgféodg 1%t tthe Tha%serd ofx’%ll Vﬁlﬂgn% ﬁﬁt%ﬁg Zones heated

was di spense rve

to 6IACViER) ARk d, 6% iafbhx® dn@m ‘tCDih #he BNEndP MRS hghv(mt&ﬁﬁy of 600,
assenbl ed part was then passed down a tunne

80Q A 800 BRI Batiadiateghe fegs Phl‘llzg)]Pr@CqSS(S Joetatal @mw@mg vasd.75

mug%}gsc Ag rg%g ngeb#:g%%r evnllilldsxlfagtr d \I(Igﬁ egcﬁ’ll!rc% nses ang placed into

a hpdadeag solufite of 70:30 TRA/DE V\taJtél‘?at\mlént?&njﬁrﬁlM@ﬁ)r abdhit 80 minutes,
an&glﬁg t he back curve nold was renoved with the cured

3o A dvaipior abquid 40 mimiey drnggvisieh timedhe tsnsepaelgesed from the
bad KA P ol L& we trelﬁm el’?(%s?ttl?é'@a%[(% Hefn lﬁr fﬁ?% fwaB0 - Jhe lenses were
m nut es, andt en 1nto wat er ror apout
putdutol big;tmsﬁplacltagm mtilim&glsﬂh&q&ck@m@%dtlcﬁf, @éﬁlé(h:ﬁldkh@&ﬂlzed at 121°C
cure nmold and were renoved fromthe back curve nold
i"AGUEESswab. The | enses were put into blister
packages contai ning saline '?%gé((flgl ng sol ution, sealed

and sterili zed at 1210C for m nutes. Table 1
Monormer—1+2—34—VPDVG—2222-22 22 SHVAA—30—20—73 13
o&lgnemer |0 o ob 6 g7 1 42 Hunlzr 31331 33 “21
“MPDMS |7 oo T T T 22
SiIMAA 30 29.73 29.13 28.53
DVE 0 0.27 0.87 1.47
DMA 31 31 31 31
HEMA 8.5 8.5 8.5 8.5
PVP 6 6 6 6
EGDMA 0.75 0.75 0.75 0.75
Norbloc 1.5 1.5 1.5 1.5
CGI 819 0.23 0.23 0.23 0.23
Blue Hema 0.02 0.02 0.02 0.02

The modulus and elongation of the lenses were measured and the results are shown in Table

2, below.

Table 2
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HEMA 8.5 8.5 8.5 8.5 PVWP 6 6 6 6 EGDMA 0.75 0.75 0.75
0.75 Norbloc 1.5 1.5 1.5 1.5 CG 819 0.23 0.23 0.23
w@2@3/0&85u2 Hema 0. 02 0.02 0.02 0.02 The nodul uBCHI#2004/021071

el ongation of the | enses were neasured and the results
are shown in Tahle 2_below Tahle 2FEx # 9OVE* Mbdul us
(psEX#E| ong (#WDVEA. 1 55 Modyluo(ps) 169 3 Flomg @81 4 6
83 130 *based ubbn wei ight of SSMAA2 The nodullfd i s
showd as a funct2i on dijret hacryat e concentratigo in
Figuge 1. [Thus, 4Figure 1, and7yhe exanples clearly
show That necna%|0a| properthg nay be[contT ojjged by

*b%%?igl %/Ci M dllUUlll UI IEdb (02015
cone onta| i ng bypr.oduct ﬁm
s L? ig Hoit i 0t 93 MR RSt Fiure 1. Thus,
Figh®ép) drsli tAg e)aimﬂl&&ﬂéar@%omﬁ@tfrﬁé&bm@E]lé}iroﬁdrhésﬁﬁﬁ]ﬁbe controlled by
cont ai ni ng conponent whi ch conprises at | east one

adding gaetnelivale Hype ef et leash anaddimegionel stligogewenieinirg byproduct.

m xture a normalizing amount of said at |east one

di functional byproduct and curing said nononer m xture
to forma bionedical device. 2 . The process of claim

1 wherein said normalizing anmount i s between about

0.1 and about 5 weight% based upon the weight of said
nmonof uncti onal silicone-containing conponent. 3 . The
process of claim 1l wherein said nornmalizing amount i s
bet ween about 1 and about 3 wei ght% based upon the

wei ght of said nonofunctional silicone-containing
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conmponent. 4 . The process of claim1l wherein said
nmonof unctional silicone - containing conponent is

W@ etosoesd7 f rom t he group consi sting of PCT/US2004/021071
pol ysi | oxanyl al kyl (rmet h) acryli c nononers, hydroxyl
functionalized silicone-containing nononers,
poIQYEﬂHdH@@iloxane) prepolyner vi nyl carbonate

monomer S' Ic $ H%Pi@]%ng o S rrr?onoﬂf?elr )ﬁﬁktluf)@(c,a&ﬁagnsv\ﬁg 1} 1east one

a polar nate € group havin
mdmy)ﬂmogemal aﬂmnmeactdmmimag cbmpandne fwhichadomprises at least one difunctional
uorgsggxst i t ut$d carbon . atom and ¢aonbi nati ons

byiReheignd S50 S5 oBEBeOM R HOTRAGR A ORR o aid o leastone

5 difiRARIYNSpanRat alﬁi dUrE@REid mGRIM Sk Ae &pﬁﬁﬂ%e[ﬁ&medlcal devme
conpri sés a pol ysil oxanyl al kyl (meth)acrylic nononer

of Rorliglpaodes® cﬂ@(r@hvhmuaaémrmqi}zmm?m)@s bmveen about 0.1 and
bl P aRoeRiye BERbPn b tiiuiogebfone Gnialiing

co@pigdnst i ng of hydrogen or |ower alkyl, eaacchRh 1!3-R
15 is independently selected fromthe group consisting
of Povide PRI ofrckaimchwhereitasajheerpialipiagiagunt spgtvecngbgut 1 and

10 ab% 3?\>v51 S élbgsed%%yu A C\?/g% (?13( Ssa}ﬁ rﬁbﬁ%fﬁnm%r félf%oﬁlﬁécontammg

erel i'cone- conta
commumnment is selected fromthe group consisting

R e L -
cofapbidiR sl e%ieh%‘&fﬁ e v%@l%{e é’drﬁf‘sﬁﬂ%Bﬁélyﬁi&gﬂﬁalg}l(mgﬁﬁacryhc

process of claim1 I n sal el n sal
momonmefs, hpdropyldlingidnpzedesilicoosicantainigg monqoerspoly(organosiloxane)

coppri ses .methacryl oxypropyl ) ,
15 prep iy RGeS R Sy Sarbiiate poammsss ol lgiags with o

polhr fliferiratéNgtaf ovbie %kdhp%'v%gcﬂ A6 ARGt attached to a terminal difluoro-

si | i cone-contai ni ng bypr oduct conprlses
sultsiigyied ¢areqrhatp; ﬂnéﬁymahynﬁﬁhblgﬁbﬁ ro py | -

1 2 d| FOCcess

TOESREEY e Lol B RER R T e An e

cmﬁpdmedlt eonytprides ﬁ@bl}@ﬂ@kdﬂ&&@{}&dﬂld‘tﬁﬁ&@rh@ @itindirekd\6f FoRRaEr

of Formula | Rl 0

R12
X-(CH,),-Si(0OSiRPRMR15),
20

wherein: B is H or lower allyl;
X is O or NR'®; R i3 independently selected from the group consisting of hydrogen
or lower alkyl,

25 each R"-R" is independently selected from the group consisting of lower alkyl

radical or a phenyl radical, and bis 1 or 3 to 10.
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| R7-R6 -C R8 - Si- RB RR I wherein: RL is selected

fromthe group consisting of hydrogen and G - al kyl;
WOR2)0RB0558nd R4, are independently sel ected froPeT/k82004/021071

group consisting of G ~alkyl, triC i -6a| kyl si | oxy,

phenyl , napht hyl, substituted O - , Substituted

phefy The procsspafiqlainy Jewhﬁ@ﬁmaufywhﬂsm sgl pefupetionghsilicone—

coftedifie SRR S BpfiEe Boub oS PR AL R0l
rs(thoogly sty i AhnarkElny GG xcay Bmetiypehaaglatey and
l.ect.ed f th t a avin
medy i A R B SR8 Pavi ng up 10 10
car BomnahiBessSeiRediint HvREre daft @heﬂeﬁ‘las%id D8R0 BRIl sﬂlcolcr)m-

functional group, R6 is a divalent group conprising
containig cmmgnnta:pmmsemeﬂlacralmpmpa]l tenftrigetyjsilokgsilagn

Dol St PRt e e T a e ReiRBbfe sitipue -containing
bylﬁﬁdud?cbﬁapﬁséilBié({rﬁﬂéthﬁl"sﬂé‘}@)ﬁl@ﬂimsilﬂp%yqlﬂ Z@n‘r?e@ha"é?ﬁ@t@n

atons. 10. The process of claim9 wherein
hy dPod@a praessed clagml wher&rnesaidm@p@m@tmnwmh@qr@c@a;mammg

coBbRTrL IR PR TR sBiop et mlind ok Pl
of hydroxyl -CH2OH or CH2CHOHCH2OH, R6 is sel ected

fromthe group consisting of  dival ent C ~al kyl,
Ci ~al kyl oxy, Gi-6al kyl oxyCi Réal kyIR phenyl ene,

napht hal ene, G - cycémal#eyg I xycar bonyl ,
am de, car boxy G - alk r bonyl |, ar bonyl ,

C ~al koxy, substituted C raRR yl, RKibstituted G -
al kyl oxy, substituted G -6al kyl oxyO 6al kyl ,
substituted phenyl ene, substituted

wherein:

R' is selected from the group consisting of hydrogen and C;_¢alkyl;

R* R, and R?, are independently selected from the group consisting of C;.salkyl,
triCy.galkylsiloxy, phenyl, naphthyl, substituted C;.salkyl, substituted phenyl, or substituted
naphthyl

R? is hydroxyl, an alkyl group containing one or more hydroxyl groups; or
(CHZ(CR()RIO)),O),()-R11 wherein yis 1 to 5, x is an integer of 1 to 100; R® - R are
independently selected from the group consisting of H, alkyl having up to 10 carbon atoms
and allyls having up to 10 carbon atome substituted with at least one polar functional group,

R’ is a divalent group comprising up to 20 carbon atoms;

R’ is a monovalent group that can polymerize under free radical and/or cationic
polymerization and comprising up to 20 carbon atoms; and

R® is a divalent group comprising up to 20 carbon atoms.
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napht hal ene, substituted G -i2 cycloal kyl, where the
substituents are selected fromone or nore nenbers of

W b@sgoessup consi sting of C i -eal koxycar bonyl , EIT/AUS2004/021071
al kyl, G - al koxy, am de, hal ogen, hydroxyl, carboxyl,

G - a | carbonyl .and formyl;, R7 is selected fromthe

gr odf h‘g Q¥(§F§Srﬂjy Cézf'lma%wwr&tnel,{l ishydspgen,yi nyl , vi nyl

et Ng? R31 LRGENAL 8y kel r ylanmdge,

G _6al kyl acryl am(%geml\él-ng' n??‘%tg%/%}gfr}ﬁtx |0§9IC§%I%LH%H@§TGE‘HM and
triQadakentsyloxy;C2- i 2al kenyl phenyl, C2-i 2al kenyl napht hyl ,

C2. 6al. keny!| nyl C - 6al kyl , vin t her d_epoxi de

gr o%{;ésf Se%t%ég?@ﬁ R gragp F%E’ﬁlﬁtlpﬁ 8¥ b}’%%‘/le 'céﬁi@flioﬁ §Hs HOHCH,OH;

di VR eydeldetedatrdii the & - G :

. 6al kyl phenydlﬁgrtlee, Qﬁa%ﬁ%ﬁ%%é,y dgglf{lﬁg%%}gg?%ﬁk’yloxy,
Cralkgarenepal ivbayylene npplshalens BoxyyclGilkylaCiydloaybabyhyl, amide,

y A 0 bsti t.ut ed | Ky! bsti t ut ed
oA R B I S e o S RS
Ci salbgbiy, stiextitytb@ Oy kR ox HOREkiyL, dhingitnie® plhdil @B Esubstituted

tituted C . cycloal kyl, where the substituents are

sub
naplfalice SRR RNl Brc PR, et Eiesubattupds aegelscted from one or
N 1 b i - Al Kyl .
ARy i oS IRy rond, Gl Getiony, anice,
halggérk Yy drex o carboxai dCT.aatlgptdarbchd/] ankhforpybcess of claim 1
wherei n a% gtm)nglgmcti onal .silicone-contai ni )
conBoReR{Ected fE dis BEU PRIFSHAB OfRHstcs SHELsYiRHg vinyl ether,
itaddnb g?@lﬂ]_@?%é’lkﬂé&’rﬁ&‘te, By A 24P, (ﬁlg%gﬁﬂagﬁlel%m(d% Ir\%e\? al}:alctam, N

_yfr(opylble t pre( hyl si | oxy) nel
ity am@e, %5 1palkenyl, C, jpalkenylphenyl, Cy salkenylnaphthyl,

ngdﬁe%%i%géﬁgz%wiﬁagp%hg S tef;cim é h olufcié;l oxy) met hyl si | an

hy dROiyspleory fany Yo @B bdristitihg brelshed) Qux) <t afStoxy,

3-met hacryl ozy- 2- ( 2-
Cl-@@@b&%tﬁ%}(ﬁb@fb&ﬂ%&wml Gi-styoloastlh§i-eilaxycarbonyl, amide,

[ r I m.pat ed .

AT AT S T A S
C sallgylorye sulftstiart@:_bﬁ i -6a|:I.k2ylc_»|ai_fCe Pkl eststitfeChlhiMehe \WABSRLBI
na@g}la ng%lgﬁﬁ?tg%dlqag?cgp%géyigﬁgq}é%g:qg{)sQiltl?e%tsca%ggglgcigctl frlo?n one or
mof thémBE BageYdr écﬁfsistirl% |0£ &-@lkoxtyﬁar onyl, Cys)a}%%/tl,h(;/lr%llkp)é}{f amide,

hydréggpropylox pr opy rimethyl silox
hal@ge;n, lizlrepestl heee gl ybG-68Hcylcarbonyl and formyl.

R S A A by
confimBhiiabE e te iyl e i TohQX@Reor (At HLRS t her eof .
hydroxypropyloxy)propylbiz(trimethylsiloxy)methylsilane, (2-methacryloxy-3-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane, (3-methacryloxy-2-
hydroxypropyloxy)propyltris(trimethylsiloxy)silane, 3-methacryloxy-2-(2-
hydroxyethoxy)propyloxy)propylbis(trimethylsiloxy)methylsilane,
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13. The process of clains 9, 10, 11 or 12 wherein said
di functional siliconecontaining byproduct conprises
whe@sneisnet hyl si | oxy) met hyl si |yl propyl -1, 2- di ne¢TrEs2094/621071
te. 14. The process of claim1l wherein said
monof unct i onal silicone-containing conponent is _
MPOREHRETIQKYRFPPY TNt mermm-Bybi terpinaiedipelpdintetifdsiloxane, and
AR 9 ased upon the weight of the reactive
ml%%h%&hegﬁ?g 15. The process of claiml1 wherein said
hy dridpHihe procesngianni 1 whepinesafhhohdTuadticha DRt orR&donReiing
about 10 and out. 60 wei ght % based upon_the wei ght
COIQPOQ%I%SSE?&WP%OD& ShroBaunesisipg offfemsthaeriaxysd cl ai m 1
hy S8R 80Py18 ) Brdpy i SRk (<A fsit S@:. .
yt hehg!?g% pﬁ%)gﬂsi stfi ng %qhﬁl,sl\l- i rrgﬁ?ys flblgec?? lg(rénﬁlgg{yiorxg@
hy@rokyriep)yxy)pydpyius(yriractbFlsijoximetlylsietd) anmphetiecryloxypropyl
2-hydr oxyet hyl t hacryl am de,. N-vi nyl pyrralidong,
terfle R HORERy e e e piSilonate, B0 iR dlroot.
t heneofThe prbces ST dMiRE ©550,Qf of 1 8iveleiBAH BifinStRindl silicone-
hydrophi I 1 ¢ conponent is selected fromthe group

coR@REIEYPFR{UST cammisgs histhiplethydsilpk pimatieylsibdprpdy ok eligthacrylate.
TR AL Bl R B
ot s apemeroeb et IS KOO ot on
Weg tﬂ%@%ﬁ%ﬁﬁ%ﬁeﬁ%ﬁ& Spyl terninated nono-n-butyl
termngpe ro@@ésyd:ﬁcﬁglﬁihyévﬁérgﬁ)gg@qwg&gmﬁéoﬁcpgo?}ﬁ%ﬁg rgge%ﬂt in an

said at | east one function

ampief(betw sentabplitsi 0 andydboet 60y weightyh, rasgiipdn, tRe weight of the reactive
i met hacryl ate and sai d nononer m xture further

d
CORMS°ses” at | east one high nol ecul ar wei ght

hy d1@pfthé pfocBRl of Eelim 180Eerah shidasirPRaid Vet RRBAL ik gelected from the
conmponent is selected fromthegroup consisting o

gropp RoisterRf N, Nedigctiil derylamidy drlysdyetyihy! rerytayd, atyesmnd
e ARG b G RS by B el et

monbRePhORsSs apll ntkmrdnthervbrer ei n sai d bi omedi cal device
is a caontact lens, 21. The process of claim1l wherein

sai §/-af by BRsessoh elaimfluweareipaid lygpnpbiliscrompenent is selected from the
group consisting of N,N-dimethyl acrylamide, 2-hydroxyethyl macrylate and mixtures
thereof.

18. The process of claim 1 wherein said monofunctional silicone containing
component comprises (3-methacryloxy-2-
hydroxypropyloxy)propylbis(irimsthylsiloxy)msthylsilane, monomethacryloxypropyl
terminated mono-n-butyl terminated polydimethylsiloxane and mixtures thereof, said at least
one difunctional byproduct comprises bis(trimethylsiloxy)methylsilylpropyl-1,2-
dimethacrylate and said monomer mixture further comprises at least one high molecular

weight hydrophilic polymer, and at least one hydrophilic component is selected from the
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si ngl e byproduct.

WO 2005/005517 PCT/US2004/021071

group consisting of N,N-dimethyl acrylamide, 2-hydroxyethyl macrylate and mixtures
thereof.

19. The process of claim 1 wherein said biomedical device is an ophthalmic device.
20. The process of claim 1 wherein said biomedical device is a contact lens.

21. The process of claim 1 wherein said at least one difunctional byproduct is a

single byproduct.
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