WD 2005/ 078482 PCT/ US2005/ 004192 (METH) ACRYLAM DE
MONOVERS CONTAI NI NG HYDROXY AND SI LI CONE
WORINEDTEBIALI TI ES AND P OLYMERS MADE THEREFROWET/@Em0004192
the I nvention The present invention relates to new
r
ggg;gRsf‘dﬁ%ml% iféh%ﬁlﬂ?%n@??ﬁt B CARE b i Rt BR rreme s 2
groun f the Invention Various silicone
cont ai ni ng nononers have found utility as starting
Fidtﬂibﬁtlhis@h\fenhﬁnthe production of nedical devices, such
Tght hal m c devices and parti gul arly, soft contact, .
10 I

ﬁ%éerﬁaweﬁlaon RPRisY BT tpg Bﬂyflwd? SBRPENCOERInE
nd
> hyﬁoﬁta?c?%g? yI SI+ “ggg SI ¢ Iaﬁﬁérygﬁggteﬂregﬁlﬁorrrgt hacryl at es

("Si AGVA"). Anot her class of silicone nononers
Ba i_ncl ud sft [ cotne cont ai ni ng vi nyl carbanmates.
mai ns a need in the ophthal mc

dev Wﬁoﬁ‘sf §1h&ﬁfe c%ﬁﬁhﬂlh@ﬁ@hoﬁ@&(!ﬁ'% fountiugillitE @l starting materials in the
onpatibilize siliconé containing nonomers and

prqductwn@ﬂmedml llewiges, @mh asi qphﬁﬁhmmeswaswmdwrb@ﬂ@rﬂm iseftcontact
0 e B RGTRE A BRI oA P LB A Bb AR ot
tri %%ﬂtrﬁﬁétﬁﬁ@l@ylbkﬂyﬂﬁBﬂiyl/gﬂ?}fdeﬂﬂ lrridtﬁa)érylﬁﬁﬁU‘@ﬁA(GMA’l’)h @nother class
| nvention T resent invention relates to

of %11%@@11@)@@1?0@%1@@1% pdireRescoptaining virg} paipamates gHgwgyer, there
rergh P Pt e R LR bl e

cogpatililize dilone godtaininBmonshen aﬂdl nmsrormanbwﬁththlytiﬂlqhhﬂmdnonomers and

5 pohlisubstituted benzene and toluene roups and 25 1 YO

desirable clinical properties such as oxygen permeability and wettability.

Summary of the Invention

The present invention relates to (meth)acrylamide monomers of the formula:

0O
/\/\ )
}/L | /\r\o SiRZR*R4
R L‘ OH

wherein R is H or CHj, R' is selected from H, substituted and unsubstituted alkyl groups

20

having 1 to 8 carbon atoms, substituted and unsubstituted benzene and toluene groups and

25
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SiRRR3R4 OH and R2, R3 and R4 are independently

sel ected from al kyl groups having 1 to 8 carbon atons,
wG2@al34481 ut ed and unsubstituted benzene and tPCT/ERI®05/004192

groups, and -OSi RSR6R7 wherein R5, R6 and R7 are

i ndependently selected fromthe group consisting of

strai ght or branched al kyl groups having 1 to 4

carbon atons. DeGHji ption of the lnvention 10 The
conpositions of the>pres I nventt ;giRiksRe t he
formula: NOS RR3RA OHR Formula | 15 wherein Ris

Hor CH3, R is selé@lded fromH, substituted and
unsubstituted al kyl groups having 1 to 8 carbon
atons, substituted and unsubstituted benzene and

and R3] Réael Rt aupedepattiendi SABREY fidth 4Tkl 1anpcupsaving 1a0@ dadbon atoms,

are i ndependent l'y selected fromal kyl groups.ha
subsiuigd aBd BeDBHTBIGH bonzeie 8B {AN<E SEORPS HRUHADRIR R gercin RS, R

[
and% ang @qgﬂ}t él'én Eegget% ent %8 @?%seggg%% e?é’?%“?ged alkeyl
groupsmavsigiing 4ofartstnravmght or branched al kyl  groups

having 1 to 4 carbon atons. 25 In a preferred

enbodinment, R is Hor an alkyl group having 1 to 3
Des&%tquﬁ@ﬁﬁem at least two of R2, R3 and R4 are

he sanme and are sel ected from al kyl groups having one

t 0 The\WompO SIS 0Y B preeit US2ADO6K bovE1Be forfrals: car bons

atons and - OSi RSR6R7 wherein R5, R6 and R7 are

i ndependent |y | ected from the group consisting of

straight or bra ched aIkyI gr oups having 1 to 4 carbon

atonms. Mor eas f R2, R3 and R4
are the sane land a e sel cte ron1neththR€R , t-
butyl and trl-neth I sil Speci fic exanpl es of

(et h) acryl ant de raroner ncI ude N
Formula I

wherein R is H or CH3, R! is selected from H, substituted and unsubstituted alkyl groups

having 1 to 8 carbon atoms, substituted and unsubstituted benzene and toluene groups and

0" "N SRR3R

OH
and R?, R® and R* are independently selected from alkyl groups having 1 to 8 carbon atoms,

substituted and unsubstituted benzene and toluene groups and ~OSiR’R°R’ wherein R, R®
and R’ are independently selected from the group consisting of straight or branched alkyl
groups having 1 to 4 carbon atoms.

In a preferred embodiment, R'is H or an alkyl group having 1 to 3 carbon atoms and

at least two of R?, R® and R* are the same and are selected from alkyl groups having one to
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5

(2- hydroxy-3-(3-(bis(trinmethylsilyloxy)nethylsilyl)pro
WE050y34p2 opy!l ) - 2- net hyl acryl am de; PCT/US2005/004192

N- (2- hydroxy-3-(3-(bis(trinmethylsilyloxy)methylsilyl)p

fout aorR Pl FRGGTRERI VAT 51 21§ 35 PR pedgred fom
the %})Kﬁ c%ﬁ%ﬁﬂﬁ of3frhighfdH tiiched alkyl grou%s having 1 to 4 carbon atoms. More

bi s[ ydroxy-3- (3- (bi s(trimethylsilyloxy)nethyl si
prefexablypat depgt ovo/ iR o By lahd Ra eveythe pjraeand are selected from methyl, ethyl, t-

o YA S5 AL Y ATt

(2-h|§’dl(o?<yf3¥GB’-fbfé(trﬁnétﬁyl_éi‘cljylbﬁ)()hfe'thjlﬂi%bﬁjﬂy}dxﬁ_}')@t))p“}rlb-ylrhahﬂmﬁtylamide;
oxy) propyl )acryl ani de; . .

N-(Nhximis B2CHPpis Eryetinis blondmsylsiiibpiopyloxyiprens) arylgmids; N.N-

bis RS RS R s s B Y o D AT ropp o peopl-2rpstpyt
acr}{l]ﬁgMpry\]s-bfsgpM%@rga%Blydg_é(mast(tﬁ'melt\l?yl[lQ}-yloxry)metlh(})/l(silyl)};r)rgpylloxy)gropyl]
acrylgmﬁ%;lﬁ:(géygi%}jé-{t}q_sz.{ﬂémﬁ@}é f}ylﬁlﬁy?sﬁylggr%pyloxgr)r;))roprgf\{)—%-inethyl
B b T A SO i
N, Nitit [2Haiidnext Jh §4(3-(tris(tyipretipydilyloxy i lyhptdpy Bxmiiroyl ] 2-methyl acrylamide;
Tyl am de; bi. s[ 2-h < 3-(3-(tr .
NN R BB R I Do e ramlperyipmide; N-12-
hydléwt51k3aerwkﬁmn@&hﬁgm}ﬁépm&ty)}%ﬂagy@fzeﬁsms/l AdRyI8Rd e N-[PBlydroxy-
e made by Teacti'ng a substituted epoxide wth

3-(Garbotildimethyl$iky pragséarodpropylhneralags e N, Nebis[grmidzoxy-3-(3-(:-
b“t’ﬂéig{eg@éib’ o?‘fé‘?a}’lﬁ&%&gﬁm‘égwﬂﬂgl %Eﬁg@iﬂ%a@‘h% L3S drong -3

butyRdiatbasgsityMprésesrygstop PR by Refigé.am de nononer. Suitable
substituted expoxides include those of the formula; 0
O fThegrriparylanpde wRaewpi oRthe Reseahly FRetioaraayes Madebyeacting a

. i C [ 1] f t fir Lse

sub T ncRE @ Ay bl B0 Brseltce's? B lepdl iy £ BJREL

confabifng aththehwdd tiseri @adinguhe bydioyss contiibpsuiife wdthratacyl chloride to
critical, and anbient, pressure may be used. Preferred

prodaice dhtolesired GneihiacTy HE S Rs0TPE §121¥a$5$r?l@§§@éﬁ51/ FoL1iggs include

hang t hanol , and isopropanol, w th nethanol

tho%‘g)itfng p%{gygi red. The solution nay be concentrated
under vacuum The amine fromthe first step is reacted
with an al kyl chloride such as nethacryl oyl

0
LA O _~_ SRR

wherein R%, R? and R? are defined as above. Reaction conditions for the first step comprise
temperatures up to about 30°C and reaction times from about 10 hours to about 5 days.

Pressure is not critical, and ambient pressure may be used. Preferred alcohols include
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chloride or acryloyl chloride, and optionally, an

i nhibitor. The al kyl chloride nmay be used in 5
w@rwanrsEs? angi ng from equinolar to a slight exPE€RES2005/004192

such as fromabout 1:1 to about 1: about 1.2

I |

metRHol Sufilsy and ;yosltoggsolb@ﬁx n;;egﬁrygpll bélhe g@f&&ed STHeABTNoE may be
con&mm&hluﬁderrﬂmlcbmﬁlors i ncl ude hydr oqui none nononet hyI

et her, hutyl ated hydroxytolu m xt u t hereof a

t helheiagmne Fam the GFSisteans Fragte o) i dercRio o aa® raﬁﬂacryloyl
hl R B iRkl ¥nd i m&w{q be used i
© Ogﬂe\%ggﬁ&g oﬁ@gﬁdé%g g‘é ? 000 ppm The rggcct I on ay cusedm
amonatsdacgieg fiom @ajunoolaptl ashghbc)gasa, sucicisvism abautdht Wbout 1:about

hexan t hyl ene chloride, at about room
12?‘8%@;‘?}%}58?]@%& a reaction tine of about 12 to about

24 AP bitoT Richa® bhiab R (ERINGARE h2 6T fyHRARIRA e used

be concentrated by Known neans, 15 such as, but not

Suithbleiintébitare mc&mm’yrirdnmmommdmpmtw gifedd @uhv@frtqhhydrn’ayomne
mis B BEERLRAEEIG e DR Poh BB atPhOR A5G pasq sbout 10000

ppmiMahd preBithisly i@ %6 BRBGR Heﬁﬁédﬁsaboutoﬂarﬁi zﬁmhaog@ pp@l ums,
conbi nati ons thereof and the |ike. Cbndltlons f or

t helde rpastiph iceandatodit HpersPales okgasigsalYent.sackhag hexppe or

metwﬁllﬂln&i &efor?cpeo aﬁdoﬁ{ %n?@eég[éola)%ﬁe ?érdﬁ{éhét on tﬂné BFal?o'iﬁ 1? |t'baeﬁbout 24

era ure an are rnvers
houmroportlonal and that higher reaction tenperatures
ma aIIOM/for decreased reaction tines and vic

verldy resylting (mstipasrylanside monomghday Pe FenGrAtrattd &y émpws Hipans,
suct L€ bliAfcf 11t 88 Ghdf f%@e% ﬁlgnlilﬁ@lgfﬁ% be Punfhed by

concentration, nay a e process
varipusasethddsi 1mledmg acldlthtrac(tm phjihca g/dl a]:mdmtcrgmphyar@tmént with ionic

t he present, |n tlonrra be used as a .o nt , 25.
excliies et SETAPES GRUBOY GHHBP Lo JBeeos A0 Tedber Sandipns for
thesQ?hﬂf'@a'hbﬁﬁIeﬂ%ﬁsm@h&o@ﬁ‘?ﬁﬁ%%ﬁfw am de nononers of the

esent invention maybe honopol yneri zed or pol yneri zed
vvi thhwit beeappreniged by thase epslil) meths agrthatdbe tmmemtumiaud reaction

ri se. at t _.one riza . Suit
time 3 Biver e R bein s el MR e BoR it fpess gt g or
decreaded YOLE08 finfcs @8d FRGiveRh. A3 b@ker fabticédnditions which slow down
pol ynmeri zation. Preferred poI ymeri zabl e groups

the rémgfrreassions sehpadp@ased IcagentzooemiaRag may also be used in the process
of thFéCI:)-I;/esLégg 1%95’11 10(1214.r 192

The (meth)acrylamide monomers of the present invention may be used as a component
in the manufacture of polymers formed via free radical polymerization. The (meth)acrylamide
monomers of the present invention may be homopolymerized or polymerized with other
monomers, prepolymers or macromers which comprise at least one polymerizable group.
Suitable polymerizable groups include monovalent groups that can undergo free radical

and/or cationic polymerization. Preferred polymerizable groups comprise free radical
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reactive groups, such as acrylates, styryls, vinyls,

vinyl ethers, Cl _6al kyl acryl ates, acryl am des,
w@2006ardegt acryl am des, N-vinyllactans, N-vinylpoT/U8805/004192

C2_12al kenyl s, C2_12al kenyl phenyl s,

el O RIS sl o S MR ey e

acrglamidedeCggaticydscralanhidas XN mnayillat:taerseNf-wnﬂamidesutEﬁfzh}ye@ls

C BaloRRn ot ralheg ARTHRAS O o ke ORSY AL yagontc

rea&ljﬁ%"%ﬁ suc a@dzﬁ{ bR R ebbﬁdpgiraa@;? Mﬁlmtﬁreg HRYRSE: Particularly

nono prepol yners and nmacCrofrers nmay contain any
preﬁirfadrpoﬂ)un@‘tzabh@rougs incpddinethaéryjatesy aatiylogys, mesthasoylgmedes,

scriainidcro gl it ESseto i Adciiepdp e sBufeafiie Broups, monomes,
preﬁéﬂ%@f&%ﬁ infdckotnerd #BY b&rthiv.any SHkStuaEdhaliQ c\e@aﬂ@@fprsﬁdmg the

enper ature, conbinations theréof 10 and
polyinkeswitiSthietraenestics desirddosush as elagicitprasiffness, Wefer erpéent, water resistance,

I drides e acyl haILd S
yRRAEN, hrif sty PR e oBR bk Rermpdile, StiG s thereot
andthé likéd. G%ltaﬁletaﬁ@moﬁal|ﬁﬁﬂoﬁ6§ahty ReIudaPdatisoylis aélasn @fyhydrides, esters,

silicones, halides, straight, branched and cyclic

acyhhalides otones, aldrlydss, cthezs, Ripakals, anvpgsi #nidps RErIchaRER sulfides,
meﬁggtafl An'eg ‘*aslhcbﬂesoﬁhqld meﬂgﬁe%néﬂag gﬂ(? %19’ 'ﬁ? gﬁ(baﬁl%sneg a]ke es,

pdl ners’ suc bse use

alkyk&m Gbﬁﬂqmeﬁl@ﬁththﬁ&of)ﬂhlthﬁhm c devices. In one enbodi rrent
t he (met h) acryl a e rmnomsrs of the present invention
ar el QresHbY mépn&g%w@}vgmrs g hydrogel polxmerssuch g thosgused i,

bloﬁleﬁfcél'dé%@s@ &h%%gtrlw@irh& g&q&% hydrogel s conprise at

ast one ( e nononer, at |east one
hy dhogtei dmhnduncrp(blnfemcth)am[ylamiﬁe nonaiess aftthd msent amention are
ini n net.h) acr

useaﬁlﬁla%g)?]gogé)rgt ge r?%‘( 919 fca;ggil giihg?raarh Les g§ rf]cone hydrogels

corfpride@P st e (ﬁﬁﬁi_}&rﬁ@ﬁﬁ’dé BbAEnE! af 1828 bnORRIrbpHiRE Béthponent, and
wetting agent he” (et h) acryl am de nononers act as

OPtWﬁﬁMﬁ loast ion¢ ﬂ@cggaeqm@mlag Icompm,enb othe (quu)aoxpyﬂamudg nEomgmers are

parfrat BAE30F SeRind STBaY FRGPeriSpio g et R intormal weting
ageAR NTIRATBIE) a6 Vingifle nfdnofM@ERL hdddnhptiBHizagl %‘éhﬁsVﬁlowmg both
amount” of the (neth)acryl am de nononers of t 25

hydreplahie prshsilieonersentaiiugmopeagsdo be p@lygw%togn@ehwgﬁam a clear
mﬁgﬁlﬁﬁHGQ ng@@gpﬁupﬁgﬁ @hlllc pol ymer and the other
S r

cohponen ogel fornmulation in the selected

di | Aeiebmpdiitbilizing hﬁ’ectamlmdunﬁ‘f of{the{rhgtRac il aiide mommr@csf the
will depend in part on mount of internal wett

IV eifiaR is Rp nefsled to %SMV%’@P dighreeleydlar yeight iggrophilic polymer
and 1B Skt caﬁb%n%eo?‘?ﬁéjh};(ﬂo 8 ERAARIch'if Bae selected diluent. Thus, the

amount of (meth)acrylamide monomer will depend in part on the amount of internal wetting
agent which is used, with more (meth)acrylamide monomer being needed to compatibilize

higher concentrations of internal wetting agent. Effective amounts of (meth)acrylamide
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hi gher concentrations of internal wetting agent.
Ef fecti ve anounts of (neth)acrylam de 5. WO

wQo@5/0A8182 PCT/ US2005/ 004192 nononer i n t hePCT/US2005/004192
for mul ati on i ncl ude about 5% (wei ght percent, based on

t tsh
o U B L A8 o S0P G PR BRI S
pere@ﬁﬁge bﬁbﬂeyeaoabs ubmg&%ntsgp teadtmut 96 09opréfyxbbpdbiolit B0% to about 80%,
onents inclu t hose which are capabl e of

mOprﬁ\f@rablb{ga@ﬂlt ?%é@? ab%ép% 5 20% and preferably at
V\,h ﬁdégﬁ %ﬁp@ﬁ@ﬁﬁﬁlﬂﬁ@@ﬂa@w Wflfahtaﬁ,eca%ﬁﬁl\é ok gﬂglldlﬁ% §tt le?.St about

e remai ning reactive conponénts
20%Sand mbfeeaﬂiy dir logtiabout 26 binwateecdrgentiy tliﬂeresplltmga]nns when combined

amount s, bet ween about t t t°/ sed
Wlﬂh%ﬁel’élﬂélf’kﬁé%‘}ﬁk"e GPmBPlFe“FSeaSg{“ia&g%é }? s ey g present
in aﬁq@uﬁt@ BUfwel aw&hql@tto %@m &0 W&tﬁJ wlsed ﬁf%ﬁ’th@ %&e\fgﬁ R P Ak tive

to about 40 weight % [ic nonomers
comphmntsmbowd Sue @boutd Orvedightt®heng mqu:rpre&r@blyfoht\@em @bout 20 to about

o lSTE! s P BBl Be R FE AR PR B R
inveR8ARARSat asPON PRI ERAbR: dRBR Wndendst ieagoad ﬁydrophlhc
acrylic, nethacrylic, acrylamdo, net hacrdyl am do,

functigralrgreup. nxasmmles @,ﬁgﬂ(l)ynerlz @Fﬁoyb@(hﬂngﬁmw e acrylic, methacrylic,

ny. r r t. I
s EY EARPSTIANT, SR TG, SR Sl g vinytcbnst,
O-viigltaltemagatslic, ey eybpmd NivenyTtio e sl Naﬁnylamldo double
t hensel ves be used as crosslinki ng agents.
F

bondsa cyyehihydropptic rapnonagrs ray dheaaseives Be yepd %@ﬁﬁ@fl@ﬂ& agents.
AR RSN i SR p Oy copio o i
groupar bonyl, and X is 0 or N, which are also known to

pol yrrerl such as N, N-di net hyl acryl am de

(D\WVA) , %y%‘ 5%91 acrylate , 20 glycerol
whelBh R3¢ 'H’Jna(tjﬁ3, R2-ifpd ARYY &L Mon@?%ﬁ@%ﬂél@& N€which are also known to

pol yet hyl enegl ycol~ mbnonet hacryl ate, nethacrylic
polymﬁrap reeclily] such as NN atal etiniy by @side KDMESY, 2Hyydraxqyhihlyl acrylate ,

Sy R RSP e P b OB PRUBHYRBREDFRI ude
mondB{EeHEB Hate, Liﬁ&h@(% ht Xdlﬂ‘,)’écrﬁfé%ﬁf%d(rﬁlxﬂnei\hl&eﬁy|
pyrroli'done 3’ N-'vi nyl - N-met hyl acet am de,

N- HWM@vmyl-c%@mmmomrthh My inedrpprated into the
hyd%%%lgg)%l}eepreﬁn}é inven n‘uc}c A ga 5% g‘l%honl\llérzs sla }ggsoﬁ}’v%}t,ﬂacta\{ﬂ]@ %Ie.g. N-vinyl
pyrrolidone (NVP)), N-vmyl-N—methyl acetamide, N-vinyl-N-ethyl acetamide, N-vinyl-N-

ethyl formamide, N-vinyl formamide, N-2-hydroxyethyl vinyl carbamate, N-carboxy-f3-
alanine N-vinyl ester, with NVP being preferred.

Other hydrophilic monomers that can be employed in the invention include
polyoxyethylene polyols having one or more of the terminal hydroxyl groups replaced with a

functional group containing a polymerizable double bond. Examples include polyethylene
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al anine N-vinyl ester, with NVP being preferred. O her
hydr ophi li ¢ nononers that can be enployed in the

w0 noosfrd48n | ncl ude pol yoxyet hyl ene pol yol s har€TySmn£004192
or nore of the termnal hydroxyl groups replaced with

ety 35 bF P o QP TR FoRR AP SRR F (908 srowe

contMM%ﬁ%@&u@é yeral. EMahipl&mﬁclnde palyethglené prcol reacted
. term nal hydroxyl roups regl aced with a functional

1§95 QS mOéarrﬁqﬁbya nisAtyprent S apIag gy sEchgigocyanatoethyl
metl@éﬁzrm% ZSIE'[\{[}?? fﬁgﬁlaa%? anbik OP RPEMINGYloy! ERAGHES V1P§41$é?12§§1ﬁ:hloride,

urva an end- Cappi ng ‘group s
or tlasllldestmqyadlaiecaqidhydthylatm pedyol heing ogt bEMboYye temainahpolyinexdzable

ot g A B Dl S o e o

carb&l%‘bé@r e@@y?rg,g gne or nore termnal polynerizable
finic ouBs bonded to the pol yet hyl ene pol yol

th Suug’nrthe;rrekamgleﬁr@reemb bydrophitic agyl cabbratevevioyl esbasmate

mor R Sl TES ot s ) SR PYGRNEY GXetplogt puoggmers

 discloBeddn3y.SPRAL. NYO4 59@ 267 20%her suithbid1g,d H’cpﬂﬂohblﬁers will be apparent

oxazol one nononers 10 disclosed in U S. Pat.
to ome skiifedapthe @t-her suitabl e hydrophilic nonomers VVI Il be

rrg %treffe%gdng%(% n@lﬁ 1!‘, \l;%)gg rsth}?Ha %@ c%rgtgg rlﬁ? ghe polymer

of tHef}ﬁesI@ﬂﬂ y@itiondhclhdkehyalrestané monv@Bisisath hsﬂNlNJ-dﬁnethyl acrylamide
drophilic npononers such as_N, N-di net hyl acryl am de

(DM( Jhydpoxpyeidybasysetey B-hadroxyethyl mothagratags (FEEMRN), glycerol

e e e A

poly(siﬂyl%haglgml mqmﬂny@ha’myylemegl ycol rmononet hacryl ate. Nbst
Sl Bl R R Bk AR i res

thergbqtl onal 'y further conprise at |east one silicone- 20
cont ai ni ng conponent in addition to said
( m@hb yeectiyé acvmpkmentsrmagewptioﬁaﬂily further sothpigserad least one silicone-

contéﬁlg{ggéo%g% ggﬁﬂnﬁag@ <§ gﬁgﬁ)acgllana %Jac?rypﬁg& §u1ta%le silicone
contﬁﬁlﬁfged'o%HJoYlentE hehwle a%'l\élstaéﬂeé[ﬂlﬁd—Q—aSlT gRIuBSRIN mbRoth&emacromer

| i"cone- cont ai ni ngS
or prepolymer Preferably, the Si and attached O are present in the silicone-containing

component in an amount greater than 20 weight percent, and more preferably greater than 30
weight percent of the total molecular weight of the silicone-containing component. Useful
silicone-containing components preferably comprise polymerizable functional groups such
as acrylate, methacrylate, acrylamide, methacrylamide, N-vinyl lactam, N-vinylamide, and
styryl functional groups. Examples of silicone components which may be included in the
silicone hydrogel formulations include, but are not limited to silicone macromers,

prepolymers and monomers. Examples of silicone macromers include, without limitation,
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conponent in an anmount greater than 20 wei ght percent,

and nore preferably greater than 30 weight percent of
wo b@sos? ol ecul ar wei ght of the silicone- coPCHUSINH004192

conponent. Useful 25 silicone-containing conponent S

polygr ef ylgg x%rclg é}nc‘ﬁ-{agry :ﬁgf R’Ytﬂ?’;b &RP hﬁdro?l[ﬁfa I%ch%s a9 30BBed in United

Statmaltaﬁmb@mm A 4260725 and @,msl &wlmwcammglsﬂame macromers
st ryl functional s of sili

ble Tapgtimeh S ublo) dSser ain U5, LHents Nopi 4 bHE250; 4,153,641,
4, 18535% %?éz §?Z %4%29“& 25&39%181‘1@355%7 ah96NBh- Aéf‘}Eg(%d 41911 889,
ymé nd hono arples

4 486;‘573;1 4 6@397112 #6&218@98[ $ 66 1161754(:41@703\109!7';14;887&89‘,1 ﬂ&ﬁ#ﬁﬂ@ 4,954,587,

R R Rl R I 0 o
and g,@g%gﬁg%g)l ﬂo%ﬁezrggcrorﬁEﬂHﬁ&) (ﬁfﬁlﬁﬂg lﬁycﬁ@?l’rlhélm%ﬁgmé@ such as those

and 4, 261, 875; oxane
described nidiSs Patwints INqsoﬁ Qh@;ﬂ#k&ﬂdﬁé’ 5713:1 éﬁlé,ﬁéo BBy BInd 5,336,797,

descri bed.i.n U.S s 4 3, 641;
mackp iy el oy Sl egies BlosEs kT hose
descﬂb&? ﬁ’l Iﬁ@zPaténﬁ 2\]_"032@ @71 48§Qﬂd §§94 4@1 %oﬂﬁﬁlaﬁgﬂs thereof and the like.

712, 4, 61, 575; 097; 4, 837, 289;

All df t@@pataas c1te¢1 anwherelzy m&pgwd ig tksfsselggﬁtleSEbyasﬁr@@Q

: 51,617 6.579; 5. 962, 548; 5, :

5, Sy angly 1056 St n PR R i Fatents Nos
5,760100f RNPT69991G, 1RYAI6Q PHIBDT, 04N TFFHTEG3Y a&xusmismmnﬁ§6a1s0 be used.

described in U. S Patents Nos 5 010, 141; 578:
Suitablgsilicgmonommery m_pmdeéﬁﬁ(t@ngsslSﬂ@w)sﬂ}flﬂ@pﬁlrmetbacrylate hydroxyl

I pol yet her
func&{i’ﬁgf I?gl%gﬁeg Oqgél}ﬁ?’ﬁose desgci%g? %e&%%l@%at ents Nos.
hydréxﬂ&pﬂlSﬁy)pfu@yﬁnﬂ&ﬂnétﬁyﬂsﬂ@qﬂfmﬂh@kﬂmﬂ&hd&&dmo@dﬁd fihe

he patents cited herein are hereby
WO@-’r(%%?@de alaﬂ I@HDM]S Pﬂ@amlr@ﬂr. th%%ll%gn%von@ﬂéw&%@bﬁ%U S. Patents

Nos S P RE IR O S L SR O O oE 950 7S

4,135,,578,% am?,l&s,ssm 30245,7%4,95ba33,988,900%, 958, 440 rray aI so
Sui t.abl.e silicone nononers

?ttwp Pleistlesare SPRGINEIPYTOReEs H&&?{ﬂ gple analogs of TRIS

descmf&f Uk, 4511908 t\hﬁﬁé‘alrb&hﬁtb SPBRLEIRAE Ml RULEHA RIS S.
such as 3-net’hacryloxy

5,076 );lélﬁmrl;ipﬁn@maieo&gquominw $( 6.0200d4 hyhazionzstlydemy oxyprepyl serminated

1§ nlg){l Pose di s]& g g W03/ 22321, and nPDVS
polydimatiy 3 gnes, PP gmgﬁ g?%n%noners described in U.S.
P e e

disilaxang 9nd eambiBabow, thaset. 5, 710, 302 5, 714, 557 and
5, glqlcbne ﬁydro gels of the present invention may also include an internal wetting

agent, such as, but not limited to a “high molecular weight hydrophilic polymer” which
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,
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20 Additional suitable siloxane containing nonomners
i ncl ude, am de anal ogs of TRIS described in U S.

wWa 200507048, vi nyl carbamate or carbonat e anal ogBCT/US2005/004192
decribed in U S 5,070,215, and nononers contained in

: " 6 A4 . ' .
ol R R LU v
hydibphiticiatynée ayndiapydediis (W0037022821 sivhizkyy imedippraed @mniss, entirety

nmet hacryl oxypr opyl pent anet hyl 25 di sil oxane and
hereg Ry rofaiienefs t hereof . Silicone hydrogels of the

o SRR R 70 DR DS B R0 o
to abwit dBtwdigld pepieid, mor@pteferably abbuitShto abetfitelrSperaent, most preferably

supst ances havi ng.a wej ght averag | ecul ar wei ght of
abol BBt RF SN P60 Gt A E R ell FLYE ComBH e

su i . 1 1 l1 . | . .

FLSSPAASC NI REARSEA 08! INRER A ot s
to pplyemades epdiylectmets; pdlylmidys, pblyldvtancuanslfugétionebreel polyamides,

hydr ogel s.. Sui t abl i gh | ecyl ar i gh drophilic.
poly i rer ot By BB Fonge S saSutionized b copbmerting
DMIANG B B 9¢s8drafolanarhéiint @Ak hk@loxyl- RAESSTA] MonbRELHRAGS HEMA, and

Sui t abl e amounts of hi gh nol ecul ar wei ght hydrophilic

thenyeagtimgrthe hydrogd groupmod sultingcqpy laheruvitll Satgsialsirontaining

. . f b 15 .
S 0 5 Ko Rt .
Hydbaystekic prepslytness hadeatro@DMIAl oriiedigll perdlidoRoReRleycidyl

Exanpl es of hi gh nol ecul ar_. wei ght hydrophilic polyners )
methacgylptganay alsaubeused: The glycedyl methagpilata Fing €an be opened to give a diol

G, BELENS I 098 P SO e
increest yicamngraibilisy ofitha hii gi\iAofetnnlat weight hygieebtilc polymer, hydroxyl-
copol rizing 1Q DMA with a | esser nolar anpunt of a
fmwﬁlygalb%yﬁaﬁﬂwaﬂ% EHBINS FRROMST 28 8y elbetEropps wivgh iR
comp8@ilityN IrtehReBMEd B K!m(ﬂé&ﬂﬁ%&%ht_t}ﬁﬂrcfpﬁﬁg:! ﬁdljflﬁers are those that
ning radica

copol ymer with materials conta
contpil a/epetic raidty igtheinpecktmme mawe preferably, a cyclic amide or cyclic imide.

. J socyapat oet hyl met hacryl ate or hacryl oyl .ch| ori.d .
High GO ot B O RE PL SRS P PR bpRe 9Pt MmisFehif POty R-vinyl
pyrrBNddiR| prawivmyw- ipyfiche polpmnﬁgn_ Yl @bfol 8 3ot N2iny1-3-

used. The glycidyl "methacrylate ring can be opened to
metlgile capralagiami HolypNennytedymsthylrd upéridonerjolydt viopl-fimedthyl-2-

oS B AL P MRl NS ST Bretidone, nd
polyWeiviifl-4)3-direghyil2-gywelidons] poliwiayiaxidazole, poly-N-N-
dimethylacrylamide, polyvinyl alcohol, polyacrylic acid, polyethylene oxide, poly 2 ethyl
oxazoline, heparin polysaccharides, polysaccharides, mixtures and copolymers (including
block or random, branched, multichain, comb-shaped or star shaped) thereof where poly-N-
vinylpyrrolidone (PVP) is particularly preferred. Copolymers might also be used such as
graft copolymers of PVP.
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functionalized silicone containing nononer and any
ot her groups which inpart conpatibility. The

wee@berssezl hi gh nol ecul ar wei ght hydrophilic ppCl/IE2085/004192
are t hose that contain a cyclic noiety in their

'Tg@ 9&1;80 uprfc% I%e T u@glrléfkvevet?e ﬁll’i%]ﬂeglﬂ%'fs & thg ¥Icelsén‘? invention

maylallbrol mciaddouﬂw @flﬁoneairodsﬂnﬂdrgchgbntsmikqfe&rmdrty Ias cross-linking

|
monf3ets, Ruch it inssapr o) SERetirer By RO, imefayinpropane
trlm%tﬁ r9fa @ P”IFT\QA56 %‘lj)élefzb\l ltrgll?lgt'g?%rmélte $oRERSTnd ¥R ol dimethacrylate
(whthlyhe\pevlyetyylene gblbhlypre&rabb)phasl aambhnular welght up to, e.g., about 5000),

and gtg:s-{p%r%ﬁr%{e aildgatog){'ﬁlﬁé‘%mﬁ brz'?reovi:sg glp %cﬂﬁa]ge end-capped polyoxyethylene

polyBRIde¥drinel 'a%@@dﬁltaﬁmng by Df\hiwre?t%nﬂinﬁﬁﬁlebhla&%[a% ﬁl@le@l@s The cross-
pol yvi nyl al cohol, polyacrylic acid, polyéthylene

linkipg iagents g@mﬁedzmethhysual aauh.i oD, frh@p@putr{) 000415 to about 0.0156 mole
per 1%&%3 ac CF gera%t:i-j\heeicio OH stgc - g% &éa% 1cs>1|’1 gﬁﬁtﬁ;ﬁu r(ﬁ?lg ﬁe@ﬁg&e components are

everfldg 1ﬁhl@é feacti@angne Féﬁ@ep@ Eheihﬁ%nﬁi'ﬂ%?)ad&ﬁ@ﬁﬁ?frod@ﬁﬁ@ aids
hc,goly vinyl pyrrolidone (PVP) is particularly
whi

rdsfnot beepm ol the ﬁ%qufghlf the padymer. héé@n@uwy;ﬁ the hydrophilic
f g4
mons e 2T s Lonfaling ot el WBE B e inipg g the

additibreofa trossdimkingydenige ltise Ieﬁcttdmanﬁn&e eNdptionve rExaaiplestohydrophilic

al so include one or nore .cross-linking agents, also,
monpRietsyyiggh £an agd ag fhessossiinifing agemb ARrvhen pisser dgaiot require the

W
S e o AR R AR SR e R il iy polyonyethylene
polyg]ls ylesoribled ubovvectommmyg aveor mofwtenhmhhnethg(crylam m01et1es
thacr 5 (wherei.n the yl ene ycol
Brramplf flasiicontitacmine BEryRE Vgoh g i gd & bapainking agent
and, 5\@1@@ bresefdd@dshek ré@lﬁirM aradagion (ﬁf'&cér@éé u\ﬂHﬁ% 'ﬂﬁﬁl&ﬂef?‘{oethe reaction
esters, such as the end-capped pol yoxyet Ayl ene
mixtpts] lydluéescbe s’bbxsb@dlaalbfdnbépropyitmlydlmgtwmommermr e
nal ..net h | at e The cro
g0t B U BRG] Bl i in) HPoSRGruch o B Sy ippied o
UV 4bsBfRAL mekiRtilp @gléntﬁ aRilafréBhionRindd) Poadti PdrBnte flpl gments,

reactive conponents In the reaction m xture.

copofysagridable @érﬁp@h@ﬁm@naabée dyes, @le@iseymmsgandwomb@ahemﬁmmf
|
T S A8 RS0 BB AR R . T

polyﬁlbﬁmidmrlﬁlt@forﬁ ﬁl&llﬂ@é Wfﬁpou}ldé\lsllcﬂhfds aziurquieYomdé befifoyl peroxide,
hydrophilic nongnmers and/ or the silicone-containin

1s0prﬁem¢a§b<a@€e azobigsotwiysenitrile,Audibe B that gﬁmﬁéatemgrr@dg leals at
mod&fa eﬂéﬁlgfaﬁéctx Hﬁpp“g‘é‘@g ?ﬂg yfa hﬂtﬁt{nﬁs@@fehﬂ%ugﬂ X dbfatis alpha-

hydroxy ketones, alkoxyoxybenzoins, acetophenones, acylphosphine oxides,

bisacylphosphine oxides, and a tertiary amine plus a diketone, mixtures thereof and the like.

Illustrative examples of photoinitiators are 1-hydroxycyclohexyl phenyl ketone, 2-hydroxy-

10
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nonomer s whi ch can act as the crosslinking agent and

when present do not require the 15 addition of an
wa@odasorsasal crosslinking agent to the reacti onP@T/KE2008004192

i ncl ude pol yoxyet hyl ene polyols descri bed above

2Ok At Pa Lo s e BB Ron TR R Gl TPl e
phoé}ﬂﬁns?&u@e @MBAPOK bR, ﬂﬂ&ﬂinet}@ﬂﬁnzwmﬁh@fyﬁﬁﬁdbﬁ)hm@@ﬁﬁe (Trgacure

require_the addition of a crossl i nki ng nmononer to
8 19) ﬂél 6-@&@9@@%6@&%@@1 Phesphieoxide and 2,4,6-trimethylbenzoyl

ORI A B Py PG R AR08 Bl locn
eth}& l4€(N N&llmbthtylmho)blemdam:i @mnmeﬂoiéll&bﬁ'aﬂélﬂé sisibieliaiimeabtor

antim craobial co ounds gctlve tints

systsring iﬁ@ Irgagpisdl Y nBBicEh | ahaa%‘ﬁ %@awtraﬁﬂ% Iagaégre 1850 (all
fronh @?&%ﬁcﬁtﬂ r@h%nﬂ&ﬁ GRAAR PR idif Ble&fvallﬁ)le fr mBAS

|za ion cat Iyst IS pre era i'n t
CormraatctaillgrmvmﬂahimUé’ pfﬁkﬁnltmmrglnmhldz ilalrammr i1hv3 amd BmS)cur 2959 (Ciba

Sp@bgﬁ%&ﬁ%gicgggp%ﬁnds aﬁ%er B@?t utﬁ‘éﬁsagrg XI d e usecrl] g?ey isclosed in

Vol@i%@ [P SPIRROHEMERE K HrbER a1 C‘aﬁ%m'c & %méﬂ"@?h&%ﬁ&&ﬁfeﬁzatlon 2n
free radicals at noderately elevated tenperaturées, and

Editpdmoyol. Mi Criaeldo& Kyill@thkels aditedcy G\rlamtaycl adinpWaey hydtiSensy New

Ikox ZoLn nones, . . .
vor YRR Buich i B Ry SRR FRB i s used i rogosction
mixbué il EFastiaehmeuith USiniti KledtopstymBiiediah @F tHhes@dh ndiRehre, e.g.,

the like. Illustrative exanples of photoinitiators

frony pleowt OHytg ARt partsHeyeighineny 0 Retorigcadtive yrimermer10 WO
200{%‘%{1%%@1@&3 1969084 ROALPBy afty BBHEYettods know to those skilled in
- phenyl-"propan- -one,

the &it.sKat, éaghiphe tHeophitemniydeyicds éf the tven@bmiHap®stpydpared by mixing
phosphi ne oxi de

reachye e%naor@nfsqunﬁ@slmlk}@ﬁ@iwtr AAAPSTIZHEB FHtipteblo fgEm a reactive
mlx%hos Al Mroﬁrﬁe &Eﬁ{é oﬁf%ﬁ%ﬁéﬁ% ’Bfé? X be subsequently

fornatidphtentiit phyrepiata shapeibydathinenawting arﬁt ﬂny Ihke.s Adterratideld, the reaction
conbi nat i

: f canphor gu none nd 5
mlxﬂlr? NaKPaP Fﬁf % nydJr%]rné‘? éﬁel PrrapEpiesticle.
Vi ¥ hiofs bfcﬂ@§seé ﬁ‘ﬂetldn@{vvﬁrfor %&S@és@iﬂg tl’lé‘l‘éhé@ﬁ’mﬁfﬁ%ﬁ% ﬁwﬁ%@duction of

I rgacure 1700, Irgacure Irgacure 819, Irgacu
conta@Iensesl ihcluding mpmr:MHSpe@ stam gasthg. nSpmb@)mg metthadsiarg disclosed in

Us T B bt S e Pl B Rierins crscBaoned 15 b k3,224

and BA000EE. 286 rdiéAdPmethbe %rqir&dhcﬁrgednn%t Fehses UTESE uﬁréﬂuon is by

ot her photoi nitators which may used are discl osed
mol{ling1 Goribismethpd, the Mﬂétf@mﬂlﬁtloatlbpbcﬂbm aneld IRaitigahe shape of the

ﬁnalcgetsir%] ie%s,géné%é) ﬂ:i o%r}l%ia%%g |1§/ su Jectze%ttlo %gndiglgns whereby the

components polymerize, to produce a lens. The lens may be treated with a solvent to

remove the diluent and ultimately replace the diluent with water. This method is further
described in U.S. Pat. Nos. 4,495,313; 4,680,336; 4,889,664; and 5,039,459, incorporated

11



10

15

20

25

Edition by J.V. Crivello& K D etliker; edited by G
Bradl ey; John Wley and Sons; New York; 1998, which

WO g005/0z838por at ed herein by reference. The i nitPEr/082005004192
used in the reaction mxture in effective anpunts to

initiate ph al ri | t:he,: 1 ' ,
vy B BGRB8 SR AV o
visibld@tpadnid snext prefaablyweitinuisibieelight 15 The silicone

hydrogels_can be forned b ny of the methods know to

t hissqrdendp illysgratefhe inysntaen t e?%ﬁ(ov‘@saa ﬁ’é‘”rrél?le% pe 18Hdesla These

| . . | . .
e 5 Syt B2 LB SR yRERERP R BB hthotprciing
the ip@hiorr TEaeikaowiadgeabdd nrcontact Bnsasas meHasiotter spackdltiesemay find

and. cuyri by.appropriate conditions to, form roduct . .
otherg Rghog Fee LG DT oW fesh DesnenetLb deBprgioce within
the séﬂ%%ﬂ%’idv‘%ﬁmﬂ]g’ ~cutting and the like. Aternatively,

the reaction 20 m xture may be placed in a nold and

s ublsedyranti¢ yortaut adglent @Gl evappeaspredat 23 W, twith sorate buffered

Var | ous rocess?s ar knovmr%to rocessjng the |ens

) for
saling,dispg aWVilgplmpbalpnee, l1ha weting-fogne bepeandpe fopg swface and borate

. : i

ot S 2, T T NN 4 o e S8Rt o

the c@ytaiGihridibof tha derstinbeing oaskisad inte theodinaate i I09euicians/sec.
S..4,113,.224 and 4,197, 266. The preferred nethod

The yP“BEHﬁW@?wadﬁﬂfact | enses of this invention is by

25 nmol ding. For this nmethod, the lens fornulation is

pl aced in a nold having the shape of the fina

dek Froageds@ns, andot he PermosT@avp) ation is subjected to
ndi ti ons ereby the conponent

c pol rize, .t .
wherg Fgg theavefting frece, ¥is thesHeasriynpien 9?@5@ gamurff Rig &expéﬁtneter of

_ . i
e RSl V e OGP L g
obtained Hob. a BatamidNastting,c4P&riRdE — AlvatinBaditact aBHS abdfeceding contact

5,039,459, incorporated,11 WO 2005/ (078482 . i
anglprianomeseneatiasle is epineddiom Bregogiemof the wepingrexppiggent

oA U s, 080 B, IR o
hereihn Asieher founlenbdsustenat erpusition\aeditneasurédand the boshgegis reported.

exanpl es are included. The exanpl es.do not |imt .

£ nEhq WG eqriRt i ajeeained At BloBnieore 4o be g Al Hekto sitin
packfMg sBIuASh if& FOhoups. | B&hi JTYRBE (i end WORG MO ﬁrgﬁh%ﬁdﬁg lsBlution

contact lenses as well as other specialties may fin
using spmgertippraidsy abf andpdasieil on ipttingwipes evii¢hoave Hoeedempened with
pack&%%éﬁﬁtiﬁggg&géhfeg of %%qgﬁesdwérg cgr(letag%deé \rzlvlitﬂ theg Q?pe? %ﬁr?g t(\)z&feezers, the
test lens were placed in a weighing pan and weighed. The two more sets of samples were
prepared and weighed as above. The pan was weighed three times and the average is the wet
weight.

The dry weight was measured by placing the sample pans in a vacuum oven which

has been preheated to 60°C for 30 minutes. Vacuum was applied until at least 0.4 inches Hg

12
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The dynam c contact angle or DCA, was neasured at 23C,
Wi th borate buffered saline, using a WI hel ny
whadoanrsas2 The wetting force between the | ens sPCT/ESM05/004192

and borate 10 buffered saline is neasured using a

W he ro anc f f

s a2 I P PR G ol P LB AR B Lo el four

hourk NEhé phiigb @ale waus ro@é@ddndlﬁ)@o‘mnwmyo%d reacﬂih&nosphenc pressure.
foll ow ng equation_ is usig osO 3&‘}08

The pgswqrrrayeyed pnd wreaghedr T ‘W‘@% W‘f@s‘f ated gs follopse

surface tension of the probe liquid, pis the

Wet Q\? hrtrEtc%a b?tlfled \%#QN& R lf?aﬁ%m& ﬁﬁsé@e n\’V %Htsof%]eqtgtgngﬁaﬁ he

Dry i ﬁ] ¢ony 1 %xg 1g in

. S’Bl n§8 5 f e ﬁ(‘ge‘%ﬁg PEHIER M nci ng

7o WRISHEQIHENt FH{8 e e Icontact angl e. Advanci ng
cont act angl @’eF?e’@Bf ai ned fromthe portion of the
wetting experinment where the sanple is being i mersed
i nffbe averager adestandepdi deyiatiod of Heseaterr eontemé angaialeakated for the

orted 20 herein. At |east four |enses of each

Sam}@ 1‘%{8&1}}18 are neasured and the average is reported.
ThyfotahRwdsWabived b TisiR ABIEB6khasd 604 Edndiant Fa@S@AotPnent type
be tested were allowed to sit in packing solution for

tensipestepingryachizectquadped hvidea loed rell ﬁﬁélS\A@W@reﬁ éortheduitipl gange height.
s 509 A ey D8R ARIRORLY 2B LR et

havif@g Bi5Q gl lbhﬁgtl@ r0.Br8 inck tee’s wadth tahée 01228 Sndlﬁhécl@ﬁﬂidﬂ@bv@ﬂloaded
wth the wipe. Using tweezers, the 25 test |ens wer

into HleLEipg and C]Qn&?é%h‘i Fepustant BiRPLAEREHREE ITRig. ¥Hig thiroke. “The initial
emsi Ll B2UBL 8 (1515 ALERELAG IR D 28 ORNE e

specitldns ofleadprdompbisiiod ersvaiegdured\asl thre aseragslis bypapled.c Megsile modulus

the sappl e pans.in a vacuum oven V\,hl .ch has been
was B&eéﬁ#’é%f{%dh? GHgR EnfasPORPTHR AT BEeSS A SR appl i ed

until at least 0.4 inches Hg 12 WO 2005/ 078482

PCT/ US2005/ 004192 is attained. The vacuum val ve and

puifhe fdlosvingiabiheeligidnsarduseden therexempleebelodri ed f or

four hours. The purge val ve was opened and the oven

was al |l owed reach atnospheric pressure. The pans were

noved Chyed,g 0% WetheTsilGRR h -

S1N/§§ f ol I% 5 \;\%h \?\?El%b(?n— cg ?nemtﬂﬁlﬁﬁ{)ﬁ%@%pﬂ)Z

and |en§7@§hylawlaghde of weighing pan Dry weight =

' LS | - wei ght of
SlN%i ?ﬁg’lg'% IR @yAf sean and Tens - weight o

(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl]-2-methyl acrylamide

MEHQ hydroquinone monomethyl ether
Epoxide (3-glycidoxypropyl)bis(trimethylsiloxy)methylsilane

13
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% water content = (wet weight =dry weight) x 100 wet
wei ght 10 The average and standard devi ati on of the
wowr0si7sa8nt ent are cal cul ated for the sanpl esPEr/@s2005/004192
reported. Mbdulus was neasured by using the crosshead
of P%c&ﬁ) @315\/%%01{ sede?{]rm%\ﬁ glglth(F %(spﬁ)rl]lo@v@n% J[(?ufs h10Yas
machi ne equi p vv|t a ce Is Toweredto
dispdritel ihtol T maJ IPg,aun& dispegdet] samples wicrainladyzeé sting g GEEADaad
ncludes anp Instron nodel 1122. A dog-bone shaped
CO“@%I@@@G}?Q‘(H ng a 0.522 inch |ength, 0.276 inch "ear"
Carr &5 ABRA- 213 inch "neck” width was |oaded into the
Carrdf ?Plae@ gWed at a constant rate of strain of 2

Tota broke. The initial gauge |ength of
?rg’%é and sanple length at break (Lf) were
Sept‘ﬁﬁé’é‘ speci nens of each conposition were
Hydregens Presyire Y BH e average is reported. Tensile nodul us
Air Riggsureedd BB8d at the initial linear portion of the
Detegtor:ddamns ianddation detgetor @ 28A¢C f ol | owi ng abbr evi ati ons
Inlet sereparstack: 280%he exanpl es bel ow. Si NAA
AutobhrhPlehydstosofved:( Boptobgl(dledhwit hyl si | yl oxy) nethyl silyl)p
Colufi2R YR Rk BT RIFY30m 20 TEhhyt 186y (0iddmher, S PIAMmEIhET
polyddoaid)s[ 2- hydroxy- 3- ( 3- _
InJecﬁBhS/ﬁétl/ thired Iﬂrg%lodlé sf?ﬁ‘ty) met hyl si [ yl') propyl oxy) propyl ] -2

Ten VEHQ hydr oqui none nononet hyl et her

(3: . icggigg Sp@q S:bl s(trimethyl siloxy)nmethylsilane
3R 2 482 PCT/ US2005/ 004192 Percent

coﬁ‘%‘é]fg‘f% 3\@éscdeterm ned using GC as follows. A 10 uL

sahiprelimes @isper sed into 1 nL | PA. The di spersed
sabguibbrafe 7enianal yzed using a GC-FID and conditions
listed below. Carrier Gas: Helium5 Carrier Gas

Pre sure: 70 PSI Total Flow. 75 nli/mn
Example

Epoxide (50g) was added to a thick-walled glass round bottom flask containing a

magnetic stir bar at 0°C. To this was added 327 mL of 2.0 M methanolic ammonia. The
flask was stoppered with a septum and stirred at room temperature (about 25°C). After about
12 hours, a small aliquot (about 200 pL) of the reaction mixture was removed and analyzed
by GC. GC revealed that the reaction still contained some Epoxide. The reaction mixture
was also analyzed by thin layer chromatography (TLC) which again confirmed a small
amount of Epoxide (TLC eluent: hexanes/ethyl acetate 10/1, Rf 0.65, visualized in vanillin
solution). Methanolic ammonia (2M, 73 mL) was added to the solution and the solution
stirred further at 25°C. Afier about 20 hours, GC showed only a small amount of Epoxide.
TLC did not detect any of the Epoxide and did reveal the appearance of amines (a new spot

at the base-line that was ninhydrin-positive, TLC eluent: hexanes/ethyl acetate 10/1). The
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Septum purge: 3-5 nL/mn Hydrogen Pressure: 60 PSI

Air Pressure: 30 PSI 10 Detector: Flane ionization
wa@ledsorsas2 @ 280C I nlet tenperature: 280C Aut OBEIPEI05/004192

wash sol vent: isopropyl al cohol Columm: Restek RTX-5

soluti?’o%l VS c[%g)g(cghr‘%ﬁ?gdﬁgudleg Y%@P&S {05% (F)E) r%% 1219 8? é’o%ggr‘:f Xs li gh% yellow

llqma'errper ature Program Initial Tenperature: 60C Rarrp
10C¢/ min Final Tenp: 325C 20 Final time: 5 mn
Equilibrate: 7 min Exanple 1 Epoxide (50g) was added

Exanﬁ!ﬁeg thi ck-wal | ed gl ass round bottom fl ask contai ni ng
5 magnetic stir bar at 0C. To this was added 327

nM.Tot 230 thIMtlwet heckolonnd hothemniflask dqueppellvaitika vaglenser and an

addiGeub BRaRYS A0 D6 e gr TN ToOTAABHISL 94 &
trieth§/HRhihe, 3l G4QHL %@%&t T%g Qolluiloﬂ’(vaE E‘ﬁré@@ﬁﬁ 'a ogﬁbffé é’tfr%ar

was removed and analyz by reveal e hat the
Methaerybayil ohlosite (10. @bgl wasn@kﬁeé dm-\'ﬂso 0 dl@ solTition apd tite reaction left

thin |
st SYSHR AP oL B Boneae Suioh Wer Bk sbopo0 s
hexaﬁ‘éﬁ%ﬁtwa@ﬁedgﬁ&&éﬂﬁ/efy-r\b@l ghaig 50 nISIR RSl iiér; BFIBE MR 250 mL
10/1, Rf 0.65, visualized in vanillin sol utlon)

of 0.3 wuvons Na@Bshition; tipe Withrebputksd rablaéth &0 aqueous NaCl

somt%?‘t gﬁd alg:o 3{1912%%@8 v smicﬁpmﬁg\a)\%%u% nt §° ltmq% ol%tdgz SIHH? n.ofhe pale

yellofpsrghrde phastiwasdiridd dotr sdaiuae bul iy aref ﬁlltéi@d EppxfiliRiteanss
did reveal the ap ear ance of am nes (a new spot

conceintaskig aarini® givaso-AaLl3insinxellow-lpud.¢ This yeﬂrmham?iéms purified
by s1ﬁce‘f(§’é1 %§{Moﬁ%baﬁ)ﬁy agﬁé)sthyirgb%atjeﬂlexanes, 1:4 > 1:2, as eluent.

SiNAA and SINAA dimer were isolated.

Example 3
A reaction mixture was formed by adding 100 parts of the components shown in

Table 1, below, in the amounts shown in Table 1 with 40 parts PVP2500:z-amyl alcohol
27.5:72.5. The reaction mixture was degassed on high vacuum, for approximately 15
minutes. The reaction mixture was dosed into thermoplastic contact lens molds, and
irradiated under a nitrogen atmosphere for 30 to 150 seconds and then cured at 45 to 65°C,
with an irradiation of 1.5 to 3 mW/cm?, for a period of about 13 minutes. The resulting
lenses were hand de-molded and underwent an aqueous hydration process as listed in Table
2. Lenses were inspected in a borate-buffered packing solution, placed in vials containing
borate buffered packing solution, capped and sterilized. Physical properties were measured
as described above and included a modulus of 45.2 (10.6) psi, dynamic advancing contact

angle of 64°(5) and a water content of about 50.1%(0.6). The values in parenthesis are
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WD 2005/ 078482 PCT/ US2005/ 004192 sol uti on was
concentrated under vacuumat 55C to give 49.00 g of a
W@'rzcmsmlzmszl ight yellow liquid. Exanple 2 5 ToP@I/BSH05/004192
nm., three neck round bottom fl ask equi pped with a
a
standgr?'}fgﬁfe&ﬁglﬁﬁ. nzggcr%%g(}?%l?d&p trnj(l)cgnfag'lxeg BH%BQ ?rllEX\%rﬁ%l@ gqﬁgy @’@us%ﬁ td produce
a contati lRhé¥dverdesieabl@plilystal piopbeieane. The sol ution was
stirred with a magnetic stir bar. Methacryl oyl
chloride (10.61 g) was added drop-w se to the sol ution
and the reaction left stiebledg overnight. After about
18 hodrs, the Guhpdrieon was di| ut ed WeightPeoent200 ni
10 hexanes and washed successively with about 250 m
de- |on|zed mater tmnce mnth 250 nL of 0.5 M aqueou
' t 250 m 30w o

aRDMS H0 ’
yel | ow _or gani ¢ phase was dried over sodjum sulfate and
filterddMAThe ﬁlfrnfnAM%;~cgn@mﬁ4£me$L&L4uxxm_La
ive 3 of a pale yellow|iquid. Th yel | ow
i qui Gﬁl@%p..f od 15yby oilica ge! OBl
chr omgt RPDY using et hyl eat e: hexanS%, 1:4 4 1:2

UJ

as el d ;

Exanpl reaction mxture was forned addi ng 100
par?g §$%l@L eofporents—shown—+n—26 Tﬂigb 1 be?ow
in the HPF@&EAShOWn in Tablel 1 with 4OOQﬁrts
PVPZSC"QL - altyl ol bUhUI 27 5 72 5 ThC I Cabll ot
n1xtheyvqa§&g@gﬁssed on hi gh vacuum fogo@pprOX|nate y
15 mmutes. Imre 1 Udbll UIT TIT X[UUT © WdAdS UUbUU to

t her mpk@pgicc contact lens nolds, and pnradi ated
under @ mmtrogen atnosphere for 30 to 150 seconds and
then cured at 45 to 65C, wth an irradiation of 1.5
to 3 mMVcnR, for a period of about 13 mnutes. The
resulting 25 | enses were hand de-nol ded and under went
an aqueous hydration process as listed in Table 2.
Lenses were inspected in a borate-buffered packing
solution, placed in vials containing borate buffered
packi ng sol ution, capped and sterilized. Physica
properties were neasured as described above and

i ncluded a nodulus of 45.2 (10.6) psi, dynamc
advanci ng contact angle of 64(5) and a water content
of about 50.1%0.6). The values in parenthesis are
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devi ati ons. Accordingly, the nononmer nade in Exanple 2
woreysloes48sed t o produce a contact | ens have deST/D&I0®004192

physi cal properties. Table 1 Conponent Wi ght Percent

Si NAA 30.00 nPDVS 1000 22.00 DWMA 31.00 HEMA 8.50

EGDVA 0. 75 Norbloc 1.50 ;l%bferez\HFMA 0. 02 PVP 360, 000

6_ OO Cal n 22 E 16 o) u51 978400

1
pCT/ Us2dbidratian Solutiens| o o Hydration gl’fﬁiﬁﬂi@ﬂsﬁm"
By aatariabR0°f Gh5°CDl wat er _at 7dC (5C) 89 synpieh(mpigimum)
Difiwaiterami5°j+58@) er at 45C (5Q) 30 ndCamimges((miminmm)
PacikndSo1Habnl bt roBmatmpeatiré enper at ur e3BRivt hesimum)
(mnimuny Exanple 4 5 Areaction mxture was forned

Exa;ggﬁeﬁddi ng 100 parts of the conponents shown in Table
, Tnh the amounts shown in Table 3 with 40 parts

PVR2E40ioh néryre whe fommked By 28didg 160 parthef the acrhparents shown in

m xture was degassed hi acuum f appr oxi Ly
Tablg 3, ip;thggraquntsrowry PRV 55@.2_55%?@@11 gl 75:72.5.
The Jaeaa{dmﬂi@ﬁ% lyfas GOEHSSEH ol KRR vARIAS forifhrdxifnatiyt SHiMALE The

reaction mixtures were dosed into thermoplastic contact lens molds, and irradiated under a

nitrogen atmosphere for 30 to 150 seconds and then cured at 45 to 65°C, with an irradiation
of 1.5 to 3 mW/cm?, for a period of about 13 minutes. The resulting lenses were hand de-
molded and underwent an aqueous hydration process as listed in Table 4. Lenses were
inspected in a borate-buffered packing solution, placed in vials containing borate buffered
packing solution, capped and sterilized. Physical properties were measured as described
above and included a modulus of 52.6 (5.7) psi, dynamic advancing contact angle of 61°(6)
and a water content of about 45.6% (0.1).

Table 3
Component Weight Percent
SiNAA 30.00
DMA 20.00
HEMA 40.48
EGDMA 0.75
PVP 360,000 7.00
CGI 819 0.25
Norbloc 1.50
Blue HEMA 0.02
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ni trogen atnosphere for 30 to 150 seconds and then

cured at 45 to 65C, with an irradiation 10 of 1.5 to 3
worvosoPs48f or a period of about 13 m nutes. ThePCT/US2005/004192

resulting | enses were hand de- nol ded and underwent an

aqueous hydration process as listed in Table 4. Lenses

were inspected in a borateﬁgﬂgéered packi ng sol ution,

. . b
plraced—A—yi-al-s—eant-atri-rg—boratre—but-ered—paeking
S

n t i r ] “? es
D wriersai 98¢ £55°@dscri bed above ard minstes ¢bdjmanutes)
mp@Ilwigeraft 762C 6:3°€)7) psi, dynarni ¢ dddamoiies (momnanct)
ahgjle,vaqéra@];oé@Xﬁ oty and a water |cont g0 ininfteAREHImAR) 6%

(P Rhdkind 36hFo o PRI aE O | PET Colinubd Wiinifihd

CIVR 4U. 40 V U. FVvFE S0U, UUU 7. UU

ECG 19025 Nor bl oc 1. 50 BIueHEMAOOZ 17 WO
% 078482 PCT/ US2005/ 004192 Table 4 Hydrati on

SynHiRlsistdraDShUldyRIIAsth PIRi 1yl ly¥Ryesthét 95C (5C) 30
m r?ut es (5 Lh%ln nut QIJB@YP%Y gt 70C (5C 180 m nutes

Allylexyghygidyl etber @@téeg Octt4 ol gla@)ic ghlonile c&eeggmwmmmd toluene

(30(‘57 Pﬂ(iﬁ Vﬁﬁfsgl Ut %Ec? %toge gfe):é)})ﬁ? ng c{k?ﬁag{( equlpped w1{h a condenser with
n1tr8gdn- iB1et yhdlbwms ol si thathicomik cahnecied )t a@dhigdrattild d0n@¥ler. The

['ycidyl ether | atinic chloride

6 Vya§ heatgdup [5%%6 a@dt-gmy@@ﬁ@thylsﬂ)ane 50.0 g, 0.43 mol) was added

dropwise to the above mixture at 86 °C with stirring. After completion of the addition of t-

butyldimethylsilane, the whole mixture was stirred at 86 °C. The reaction was monitored by
gas chromatography. After stirring for 40 hours, the reaction solution was washed with a
saturated aqueous sodium bicarbonate solution, a 5 % aqueous sodium chloride solution,
followed by a final wash with a saturated aqueous sodium chloride solution. The organic
phase was dried over sodium sulfate and filtered. The filirate was concentrated under
reduced pressure at 45 °C to give a brownish liquid (~38 g). Pure 3-t-
butyldimethylsilylpropyl glycidyl ether was obtained as a clear, colorless oil by distillation

under vacuum.

Example 6

Synthesis of 3-(3-(t-butyldimethylsilyl)propyloxy)-2-hydroxypropylamine

Methanolic ammonia (7mol of ammonia in methanol, 100 mL, 0.7 mol,) was charged to a
500 mL, one-neck, round-bottom flask placed in an ice bath. To the above solution 3-t-
butyldimethylsilylpropyl glycidyl ether (23.04 g, 0.1 mol) was added dropwise at 0 °C. The
mixture was allowed to warm up to room temperature and stirred for three days. The

reaction solution was then warmed up to 40-50 °C to remove excess ammonia. Methanol
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(300 nL) were charged into a one liter three-neck

flask, equi pped with a condenser with nitrogen inlet
war@som4Bet, and a thernocoupl e connected to aPCT/US2005/004192

tenperature controller. The mxture was heated up to

I net hyl
was Hfinbid by U GEUB e REnd S Pty [ -
hydsilypiopP@miAd es osieiiipd e$ i olearcdndtdotorkdsoil (Dhg,8I8% yield).
butyldlnethyISIIane the whole m xture was stirred at
86 T. The reaction was nonitored by gas
Exafidioyat ography. After stirring for 40 hours, the
ion solution was washed with a saturated aqueous
SynEh@sis ofiNbi2elardbarnas €3 -gobutyidonsthplsiyyprepyl exy)prapyt] - 2+methyl
oride solution, followed by a final wash with a
acryi%‘ﬂ‘&?at ed aqueous sodi um chl ori de sol ution. The
or ganl d
1 P S L E P Sy i (P B0, 07 moD
triethylemsner @. 8¢, 145 8L} 6.0§ima), and nethilate dhilcquiec(s 1 289 vgdre mixed in a

250 e e ot TP W 5. 5 Sl Sy

chlo!rhﬂggg 3622 y9mL, 2y 75&1@1F'Wa§ afleRSHASE fréi an additional funnel at 0 °C.
t- butyl di net hyl'si |yl ) propy I oXY) - ydr oxypropyl a

Aftem‘thﬁecomlmmf the addiben af mtﬂmuy 1 elripitdd, shd whole miiatvas was

stop (et b Rr e RER IR o e e b s

The $€dctibh @Lﬁkpgnilon {Wi &ilﬁemﬂnmloe inhly bPieiiylend |clvﬂ"0|rld¥ lan@tWastied with
was added dropw se at T. The 25

dewéﬁ%ﬁ@ maéerm%é I\hqudé‘I/I;é dydroxigeragnequsselutighn éﬁ@@%ﬁhl@@%ﬁamon in
I

w1 Bl DBy DRSO, AL 9 e

was et anal sodilith MIfaPd) 0Afieri84 82ndRET 6 SN £010id B filtwafon, the solvent

strip of f, under reduced pressure.
was gviqorageg 9}/ H?lﬁﬁlaﬁwa@f @Wﬁwgﬁ%ngggﬂacgum N—FZ—Hydroxy—l% (3-(z-
X -Shi ah
butﬂ%glg??&esgﬂg dp@lfﬂx??pr&ﬁﬁg 2 y?eﬂa‘&ﬂﬁnﬁlg%%%t]ﬁlg@l as a white solid
aﬂe@lﬂiﬂw‘sombpﬁlhca gel column chromatography.
N-[ 2- hydr oxy-3- (3-(t-butyl di met hyl silyl)propyl oxy) prop
yl']-2-methyl acryl am de
Exal%p(e%‘ (t-But yI d| met hyl si | yl') propyl oxy) - 2- hydr oxypr opyl a
mnef(190 , 077 mol), triethylamne (7.8 g, 10.8
Synilesis of @-gklb@q»»y-mmrommpmnem oride (57 nL) were

AIanlnoﬁ(lﬁm hleromde (28% - 30% (about 14.82 mol) of ammonia in water, 202 mL, 3 mol)

was charged to a one liter, one-neck, round-bottom flask that was cooled in an ice bath. To

the above solution allyl glycidyl ether (57.07 g, 0.5 mol) was added dropwise at 0 °C. The
mixture was allowed to warm up to room temperature and stirred for two days after
completion of the allyl glycidyl ether addition. 3-Allyloxy-2-hydroxy-propylamine was
separated by distillation at 76 °C — 82 °C under 0 — 1 mbar as a clear liquid (~ 33 g).
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250nL one-neck flask which was placed in an ice bath.
To the above m xture, nethacryloyl 10 chloride (8.3 g,

wQ@ 2003/07d482 077 nol ) was added dropwi se through BET/US2005/004192
additional funnel at O T. After the conpletion of the

Exa %gglgtl on of nethacryloyl chloride, the whole m xture
allowed to warmup to roomtenperature and

Synthésis 6fNH(RAlBdN D hyderpeopyl)2entthyl donglaiédes.  The
reactlgn suspensi on, was dil| ted Wi _t

3-Allylexyy3-BR& X RIPED YRR 8ads Ik Eargple (1 a &@go‘h@{ gg%&iieéwlamine
(ss.c%hﬁ 80 sy 1&19 GEorRRYBOH I Wl iPbd iR m%%gmwo-neck

oride’sol uti in 15 water twi ce and saturate
ﬂaslswﬂlahrwasmmedaheamqméxaﬂs ‘Bothaabave mnctmeqneﬂnaﬂylo"yh ehloride (90.36

5 S4THED Pk ol PR LT MW HARER A0 B ARfiGompleton of the

additsél aﬁﬁ&tha&@l%yﬁm&%@ft&dwme Wik fee @asr Al 16 \bARRNR t8'room
under vacuumi N [2- Fydroxy- 3- (3-

temp[gmtly‘p @nqhemqu @a[nghlqr;j ﬁ@g}gﬂr@m@ cmenpghxt](~25 h@ﬂ'ﬁ)]l The reaction
suspifiof PRLARAPEE 7 pllaot i RerbiSade Bl adiet Slip 55 gaueons

soditmf @m@hﬂe Solﬁbidiﬁ Retsitfediqueous sodium bicarbonate solution, 5% aqueous
3-Al |yl oxy-2 hydr oxy- propyl am ne, Am”mmoni um hy drioxi de
sodiymp ghloridg eoktieibaist them feoweg by wrshigvoth %ﬂtmrﬁte@@ﬂwous 3odum

chlofide so §1tg}ﬁt )The { 8%& 8ri8 Qg ééh rsulf%{ée(éﬁggf : After the

roun was CO I'n an

remo2al dﬂsedﬁlhouﬂfa&%}uﬁltmnoﬂ,l 4-yriett@kysticiyl (0c3 Hewad &lded o the filtrate.
was added dropwise at O T. The m xture was

The %ﬂhllt&Ne‘H?)‘St @nﬁgmtqﬁmdsr YRSYHIT SRS TRIQYeR (R B e PPVl Igd & frcrude
t I I
N
2-metlep aclanddbyas p&tlﬁéd by distillap thbra@ mat8HalGnhibited with-1%4 of 4-
meth%@dggl%%ga%}g@ al %Qgﬁé é%é °(%g((7ﬂ8 Vgl 200 uggl? %1stillation

equlﬁ}lhér?t Al'l'yl oxy- 2- hydr oxypropyl ) - 2- net hyl acryl am de
3-Al'l yl oxy-2- hydr oxy- propyl am ne nmade in Exanple 8

(110 g, 0.84 nol), triethylamne (85.6g, 0.84 nol),
Exa aadlﬂe_thyl ene chloride (300 nL) were mixed in a

iter, two-neck 5 flask, which was placed in an

Syntl(l&;% cHréN o- hi&okm S@t(ﬁ*(é{tr{ﬂlétﬁﬂdélgylof@Ell}éﬁs"réﬁ}%‘)ly)ﬁﬂﬁb%lﬂﬁethyl

. was ad ropw se through an
acryla@éﬂetlonal funnel at O T. After conpletion of the

N-(3-Allyloxy-2-hydroxy-propyl)-2-methyl acrylamide made according to Example 9 (18 g,
0.09 mol), platinic chloride (4 mg, 100 ppm), BHT (36 mg, 2000 ppm) and toluene (90 mL)
were charged into a 500 mL three-neck flask, equipped with a condenser with a nitrogen
inlet and outlet, and a thermocouple connected to a temperature controller.
Tris(trimethylsiloxy)silane (26.8 g, 0.09 mol) was added dropwise to the above mixture at 96
— 97 °C. After stirred at about 96 °C for16 hours, additional platonic chloride (4 mg, 100

ppm) was added to the reaction solution. The reaction was monitored by gas
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addi ti on of nethacryloyl chloride, the whole m xture
was allowed to warmup to room tenperature and
wa@riosiesdsat anmbi ent tenperature overni ght (' 15P¢USEN5/004192
The reaction suspension was diluted with 250 niL of
chron{'&?%é}%én eAﬁQ" He&i? r% W?ssﬁ?edre%tfo% 5@%’&%9 R Lévsaslégd with 0.5 N
cHI'OYi°de "5 sat urat ed aqueous sodl um
aqueok saditmartsideoxsdd solutivm, anﬁ%vaxepwadu&S % a(jmaam; sddiomidtiéride solution.

ol ution_and then fol |l owed, by washi h at ur.ate
This @aﬁéabgfe@, B sHing Ry P REAED P Wgsgd;grg% &Qﬁ ﬁellfl ﬂ%sghe
organV%ﬁnagé }VQQ flﬂé’c%ve? QAU stithieaha ﬁ(lt%% %e fﬁfrﬁt@rlnhﬁ?ted with 4-

nova sodium sul fate by filtration,
methakyphertod)(@/@b gnotas cOondengptedasdeardddated prdskmre ff 30 Gt+-d0 °C to give

an Ollr(o$% glrﬁt(g%éfh{?é(y'a%&& %’ggatﬁgllsﬂ@gﬁ@éﬁ}?l l“}glgr}]llgi?y)pgopyl)—2-methy1

acryldhifld vk #)Mﬁﬁé‘d/byzcchﬁﬁh%ﬁ/orﬂa& OfH ﬁ 2-met hyl acryl am de.
N-(3- Al Tyl oxy-2-hydroxy-propyl )- 2-nethyl acryl am de

was purified by distilling the ram1nater|al I nhi bi ted
wth 1 % of 4- nethoxyphenol under vacuum at 168 C -
170 C (7-8 nbar) using Kugelrohr distillation

equi pnent. 20 Exanple 10 Synt hesis of

N (2- hydroxy-3-(3-(tris(trinmethylsilyloxy)silyl)propyl
oxy) propyl)-2-nmethyl acryl am de

N-(3-Al'l yl oxy-2-hydr oxy-propyl)-2-methyl acryl am de
made according to Exanple 9 (18 g, 0.09 nol),
platinic chloride (4 ng, 100 ppm, BHT (36 ng, 2000
ppm and toluene (90 nL) 25 were charged into a 500
nmL t hree-neck flask, equipped with a condenser with a
nitrogen inlet and outlet, and a thernocouple
connected to a tenperature controller.
Tris(trinmethylsiloxy)silane (26.8 g, 0.09 nol) was
added dropwi se to the above m xture at 96 - 97 T.
After stirred at about 96 C forl 6 hours, additiona
platonic chloride (4 ng, 100 ppm was added to the
reaction solution. The reaction was nonitored by gas
20 WD 2005/ 078482 PCT/ US2005/ 004192 chromat ogr aphy.
After stirred for 47 hours, the reaction solution was
washed with 0.5 N aqueous sodi um hydroxi de sol ution
and twice with 2.5 % aqueous sodi um chl ori de sol ution.
This was foll owed by washing with saturated aqueous
sodi um chl ori de solution. The organic phase was dried
over sodiumsulfate and filtered. The filtrate,
inhibited with 4
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5 net hoxyphenol (0.02 g), was concentrated under
reduced pressure at 30 C- 40 Cto give an oil (-36

W@ 2005/078482 PCT/US2005/004192
N- (2- hydroxy-3-(3-(tris(trimethylsilyloxy)silyl)propyl
WE ropyl)-2-nethyl acrylam de was purified by

col'unn chromat ogr aphy. 21 WO 2005/ 078482

PCI/ US2&pdsiishléahe WEMGIaAl M 1. A conposition of the
formula: 0 NOS RRRI ROH RL 5 wherein Ris H
or CH3, Rl is selected fromH, substituted and
unsubstituted a kyl groups having 1 to 8 carbon
atons, substituted and unsubstituted benzene and

tol uene gr f 0"’ ~;k§LB§§§B&bﬁ? OH and Rz,
Eéﬁaghgg;\§ ected” f romsakiext groups

n atonps, substituted and
unsubstitut e8 benzene andat ol uene groups, and

- OSi R5R6R7 wherein™R5, R6 and R7 are independently
sel ected fromthe group consisting of straight or
branched al kyl , gr oug(si having 1. to 4 carbon atons. 15

wherpin Rriset 06 fbbsRi isowlested dioat By fubiHiied andrmsplstigyiad alkyl groups
iR TRy IGUREIRROA e B Gl an

20 4. The conposition of claiml wherein R2, R3 and R4
are selected fromal kyl groups having 1-4 carbon

atons. 5. The conposition of claim1l having the
formula 22 WO 5/ 078482 PCT/ US2005/ 004192

SiR2R3R4
OH
and R%, R? and R* are independently selected from alkyl groups having 1 to 8 carbon atoms,
substituted and unsubstituted benzene and toluene groups, and —OSiR°RR” wherein R®, R®
and R’ are independently selected from the group consisting of straight or branched alkyl

groups having 1 to 4 carbon atoms.
2. The composition of claim 1 wherein R® is CH; and R and R* are —OSiR’R°R”,
3. The composition of claim 1 wherein at least two of R?, R? and R* are —OSiR’R°R’,

4. The composition of claim 1 wherein R?, R? and R* are selected from alkyl groups

having 1-4 carbon atoms.

5. The composition of claim 1 having the formula
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0 GSi(CH3)3 NOS CH3 HOHGs (CH3)3 6. The
conposition of claim1l having the fornmula 5 (CH3)3Si O
woBiseH338 CH3- Si"---' 0 "~r N')-" 0 Si- CHBCT/US2005/004192
(CH3)3SIOOH OH * Osi(CH3)3 7. A polymer fornmed froma
reagtion m xture conprising at |east one hydrophilic
nmonjpner, at | east one silicone cont®Wi(@H)g conponent
and||at |east one (neth)acrylan1demA10 nmononer of the
ay i 4 R erein Ris Hor

, Rlji's sel gcted 190m H, “subst T Suted Cihd
nsubstituted al kyl groups 15 havﬂng 1 to 8 carbon
atonms, substituwped and unsubstituted benzene and

tol uene groups and 23 WD 2005/ 078#8%CHs);

PCT/ US2005/ 004192 k f ~0"~~~ SIR2ZR3R4 CH and R2, R3

and R4 are independently selected from al kyl groups

having 1 to 8 carbon atons, substituted and

unsubstituted benzene and. tol.uene roups, and

- 0Bi R5RERY comBption piclaipe! BavipgtheAomrwai ndependent I y

sel ected fromthe group consisting of straight or

branched al kyl groups having 1 to 4 carbon atonmns.
(CH3)33'0 _OSi(CHg)3

Sl/\/\ 0 N 07 """ Si—CH,
/Y\J;Y\ ) OSi(CH3z)3

(CH3)3S'0 OH _~

7. A polymer formed from a reaction mixture comprising at least one hydrophilic
monomer, at least one silicone containing component and at least one (meth)acrylamide

monomer of the formula;

R]

wherein R is H or CHa, R! is selected from H, substituted and unsubstituted alkyl groups

having 1 to 8 carbon atoms, substituted and unsubstituted benzene and toluene groups and
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8. The polyner of claim7 wherein said at |east one
hydr ophi i ¢ nononer conprises at |east one
w@odogmessBzabl e doubl e bond and at | east one hyPeDpRio0F/E04192
functional group. 9. The polynmer of claim7 wherein
CH, said at |east one hydrophilic nmononer is selected 10
ﬁhﬁ&hng of hydrophilic
i nyl -cont ai ni ng nononers, pol yoxyethyl ene polyols,
vopy! carbonate nononers, vinyl carbanmate nononers,
oxazol one nmononers, and m xtures thereof. 10. The
pol ynmer of claim?7 wherein said at |east one

hic .
o Y0 R BB SO S IGO0 5 b s
substitateylaat ansm)suﬂlﬁedmeuzmmﬂ hylhemeegrbagps; yhchmsmjlzyk ewhdarem R3, RS
and n;let ga %;/(:artagte}elgb ﬁeégg{g{]gx%&ﬁ?é{qqmctgﬂsg%{réﬁﬁmgm or branched alkyl
grouﬁm{bgfﬂgp CA ¥rB&:Latomk: The polyner of claim7 wherein

east one hydrophilic monomer is selected .
f r&nThmpolgmoupf dains’ stherein sid 2t lhgat ooxredrhphilic monomer comprises

thacr ate N: di_net hyl cryl am de, . ... .
ot e AP PGP I R At ot PR opR By B phiis Gpgionsi gove.
pog. Y’Fﬁ‘é p&ymet 6f dhifn YAERIMsa3@hideat oh€BydroPiBc monomer is selected
hydrophlllc nmonomer i s present in anounts between

from glogroun gonsistimigihy dopic gfms%cba@mngm@nomhré, nayeiethytene
polyclpapbft bt e 2fHBRRE VM A STr R RE S ks iehhomners, and

mixtiReSfRof. in an anount between about 15 to about 50
wei ght % based upaon the weight of all reactiyve
oRerRalymauof chim hyhgugRy sayt atdpast ﬁmerhwm@mh%n@amaeralﬁ

co
select;:%e}%m a%g%{}? E%mﬁ%@% ou \ %%Et%ﬁacﬁ?lﬁé?%a%eﬁgﬁu&g gﬁ%ﬁ]ﬁate, 2-
hydrdwye}]m m@fha/afyllat& @yddr@l&nethmpl@f@&ﬁﬂ@dro}?#et}v@ Iﬂ@ﬁhﬁr@lﬁﬁﬂ&ﬁ? N-
. PCT USZOOS 00419 r m 7 wher
vinylgygrafidgne; gukheol xf‘aﬁxlawm@ Hﬁ@ﬁﬁw e cel ected Trom |

t hﬁ lﬁﬂ&s dtsctlélﬂlg7 Qhertid éa?cpﬁ%ﬁﬁsﬁé)l%éphlhc monomer is

pr epo rs and nonormers. . pol ynmer ‘of claim 15
selecteldefran thesgrioup scmisnsd:lng ef Emydmxwethgl wetirpaykitd, N,N-dmethyl

o R SRS R S BABRR L 1y consi sting

12. The polymer of clalm 7 Whereln said at least one hydrophilic monomer is present
in amounts between about 10 to about 60 weight% based upon the weight of all reactive
components.

13. The polymer of claim 7 wherein said at least one hydrophilic monomer is present
in an amount between about 15 to about 50 weight % based upon the weight of all reactive
components.

14. The polymer of claim 7 wherein said at least one hydrophilic monomer is present
in an amount between about 20 to about 40 weight % based upon the weight of all reactive

components.
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5 pendant hydrophilic groups, polydinethylsiloxane

macronmers with pol yneri zabl e functional group(s),
wW@oIiopsTd48xane macromers i ncorporating hydrophi PET/US2005/004192

nononers, macroners conprising pol ydi met hyl si | oxane

bl ogk STH@SM%@/@E Q18 Phdekesn sad bilisoiecoannihl Uekbaint is selected
contai ning macroners and conbi nati ons thereof. 17. The

fro:pah«y gmup@bnmtmgnfisﬂlom@mpmnsﬁé$, @repolyreess enimﬁmmmSng

gr 0 %nﬁi&pg @P?rﬁ)é' gafl%l 1:5 &kfetrgn%g{aﬁy con gg)(rgt?l‘i'iﬁ%y p@n&?z% a silicone

mabhieassl¥dted Somhie efbtplcohsifnbdy @p@ﬂycﬁmbm?)mﬂsxmmﬁahmﬁated with
nononers, am de anal ogs of TRI'S, vinylcarbanmate

pengant] lgglgopmhqqgapup% pplydane y;lﬁ]écp){@gg macromers with polymerizable functional

exo B b R o TR Blsontitc monomers, acromers
corfpriding g6l ydinestigodiloxie bRBhles aﬁﬂlppfrgmthe@bldbkalsmcbﬁe wite fledrine
said S|I|cone cont aj ning conmponent is a 15 silicone

COniEABHERACSANSE BBY CPMBIMALRS 88 consi sti ng
tri t :
1 FLL SRR A 5 b S S SR
siliéetfettheonearsplectei fignathe |ge@gt consistingo Etrin@timathtytsilogy)silylpropy!
en . .20. T ol r. of clai.m 19 wherein said
meftaiiie SRk ] RECSREnE Deoh o BUGhg et SEie elpgs of TRIS,
Vingﬁ}al%%ﬂ'la?é' an¥R) gg h\hn@/cq{%ﬁﬁﬂel an§loBE |rﬂéﬁ°d'meﬂ?e@rﬁéx 61 terminated

ymer of clalm?20 wherein said hi gh nol ecular wei ght
polyghmemlgﬂslquaneSppMydmreﬂn)ésmmawtaeld rhixgures theregf. oup

Co bRt A SO ShOAR o Rl BlfSient s
s111@&iemh&€drﬁa%§1ecﬂéalﬁerﬂnh@egsouﬁ wﬂ@ml@glais(tﬁméthywﬁioxyﬁgy yl
hydrophlllchégepolyners and conbi nati ons thereof

methaerylrse,yaRIPMVGY angl eoimbirdionh theesoh. sai d hi gh nol ecul ar
gr oggt IE%E?I %% H’ ccl?l Egjt%_%&m{/)ﬁsﬁg aFl% §t gné {n%ﬁlﬁlrlgettmg agent.

I'Ng O rrofi done,

pol y6.NTé pyllymer 0D¢1@1(ﬁ{ 1 9laMmerein said internal wetting agent comprises at least
pol y- N-vi nyl - 2- caprol act a pol y- N-vi nyl - 3- met hyl -
onehig m%@q‘%hwe@ghtﬁmopmhﬁ oly3nstet hyl - 2- pi peri done,
pol , : o
ool %I kl_ll“gé ﬁé’lbrmﬁr gP%lEIA 2@%fhg1laegfsg (gﬂf(%ﬁ molecular weight hydrophilic
polpﬁdey rsNelelcfeyllfran ﬂiefgtbuerorxsystm@ bf plddpamidasgolylactones, polyimides,

p N-vinyl -4, 5-di me - rol i done, .
polpﬁapfm Tenctigpglized Pﬁiﬂ @@Sr\p@ﬁ%@mﬁ aepimigssfunctionalized
polgﬁ]lcﬁéﬁ{sn%f/#'dréf)lﬁﬁg g}epo e\tlpagﬁ) OahPifd8 s tﬁ’g;y)pSZOOS/ 004192

I C acl ['yethyl ene oxide, poly 2 ethyl

oxa22l Thegolyregandi citaup(ﬂ()y\shm’clhasalddﬂgh molecular weight hydrophilic
polymer is selected from the group consisting of poly-N-vinyl pyrrolidone, poly-N-vinyl-2-
piperidone, poly-N-vinyl-2-caprolactam, poly-N-vinyl-3-methyl-2- caprolactam, poly-N-
vinyl-3-methyl-2-piperidone, poly-N-vinyl-4-methyl-2- piperidone, poly-N-vinyl-4-methyl-
2-caprolactam, poly-N-vinyl-3-ethyl-2- pyrrolidone, and poly-N-vinyl-4,5-dimethyl-2-

pyrrolidone, polyvinylimidazole, poly-N-N-dimethylacrylamide, polyvinyl alcohol,
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pol ysacchari des, m xtures and copol yners thereof. 23.

The pol yner of claim 20 wherein said high nol ecul ar
woweioglors4By dr ophili ¢ pol ynmer conprises PCT/US2005/004192

pol y-N-vinyl pyrrolidone. 5 24 ~The pol yner of claim 20

pogﬂ?{}%c Qcﬁlabgly RnEBLRE YA Biaﬂaﬁﬂé %Eéljiﬂ ﬁolysacchandes

nt I'n al armun bet ween about
po@bmﬂxaﬁ&esy\mughtespﬁd cepilyrhers éabreqgfon t he tot al of aII

reactiv ne The Ter 0 | ai m 20 oqe
Whara e lm on cem 2D IS n SRS aleg it T Pight hydrophilic
po%‘léf%ﬁlgh%sﬂfo@yiﬁn’myﬁyﬁﬁhmnt bet ween about 3 to
ut 1 ercent, baséd upon the total of 10 all

r eacd \Téleqaolwmr@rﬁ ckim 26 whenein paifl yuighy molecelpmivaigitt hydrophilic
g%&qrﬁ &gzgﬁa It g%%fg%ﬁt%?ﬂqi g;'/q)étg% glgfl?tlrp oa:Ph %1250‘8? éh’%)ercent based upon the

tota PO¥SHISlehdiBre@bmpbRGHES.1 Nki ng agents, photoinitiators,
di luents, UV absorbers, nedicinal agents

ant i2% &mmoamnqr@ﬁﬁbun@@ wheseis spid digh mﬁk§ulabwglrgbhh3§irophlhc
.
oo RS 0 BEORRL MR £ 88y e ot of

all&édoﬁﬁ?éedmf)bmi he group consisting of
N-(2 h drox

( bi St ﬁw@orf Glain /) whsreip said rpaction s uss frhengsmprises
o ﬁ?é%lt%r 46 Sppl SP L Sombihs o Sphitsing of roselinking agcpts,
phatbllmhan‘rsdéﬂudﬂ{sg PRhytsborbeys, &e(dﬁz-mal agents, antlmlcroblal compounds, reactive
i o, L S LY o) LY RLOR 00 RISRYL)c 2 5t
Coﬁlﬁogﬂa%ﬁsrﬂhgﬁghyl SI I yI oxy) silyl) propyl oxy) propyl )acryl am

N, N- b1 s[ 2- hydr oxy- 3- ( 3-
( t r |?§ ( tA comepdsitic delected o thel grpwpeyrssking pf Np(2H] y2lromyt 3ry3-
m de: . N bi s[ 2- hyd - 3= . .

s ety B Rt by S o PP ey B asiianidy SN Bpi3 hydroxy-3-3-

(bis@fideBRAESI0x rﬁ&h?ﬂYﬂ}Fl%Mﬁ)ﬁof pfdpyl] acrylam1de N-(2-hydroxy—3 (3-
but yl di met hyl si | yl) propyl oxy ?ropy

(trﬁﬁrlmeﬂmlqudoms[ﬂg )pmyb)z(y)pgomg -gtmethyl acrylamlc?e/: N-(2-hydroxy-3-(3-

(t%ﬂﬁﬁgﬂgﬁfy:q&gﬁ% %ﬁp%p%%@&% X}é}lfacpﬁym deaﬁr}y lb%?i ﬂydroxy—3 (3-

(trfsGthﬁieﬁiylfﬁlyﬁbﬁy%lyll)biq?biym)y?}ﬁXWIM-ﬂﬁmyl actylaRiide N, N-bis[2-hydroxy-3-

acr OoXy

R ey I B VeSS by s - rhrtron 8-

o RSP OAAEE E BB oy .

butyldimethylsilyl)propyloxy)propyl] acrylamide; N,N-bis[2-hydroxy-3-(3-(¢-
butyldimethylsilyl)propyloxy)propyl]-2-methyl acrylamide; N,N-bis[2-hydroxy-3-(3-(z-
butyldimethylsilyl)propyloxy)propyl] acrylamide.
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ONOSRRRA IRMHR 5 wherein Ris Hor CH3, R
is selected fromH, substituted and unsubstituted
w@bdoglo7syspups having 1 to 8 carbon atons, SubBCT/U81008004192
and unsubstituted benzene and tol uene groups and Ck T
"~0'"~~ SIRRRBR4 OH 10 and R2, R3 and R4 are
i ndependently selected from al kyl groups having 1 to 8
car B&nAgicdyracr cosapivisinigt al desdt eneczrovs ofibe foratddl benzene
and tol uene groups, and -OSi RSR6R7 wherein R5, R6 and
R7 are independently selected fromthe group
consi sting of stpaight or branched al kyl groups
having 1 to 4 fallbon atons. 15 27

NN
| /Y\O SIR?R3R4

wherein R is H or CHs, R' is selected from H, substituted and unsubstituted alkyl groups

R

having 1 to 8 carbon atoms, substituted and unsubstituted benzene and toluene groups and

C
0~ """\ SiR2RIR4
OH

and R%, R® and R* are independently selected from alkyl groups having 1 to 8 carbon atoms,
substituted and unsubstituted benzene and toluene groups, and —OSiR’R°R” wherein R°, R®
and R’ are independently selected from the group consisting of straight or branched alkyl

groups having 1 to 4 carbon atoms.
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