(METH) ACRYLAM DE MONOVERS CONTAI NI NG HYDROXY AND

S| LI CONE FUNCTI ONALI TI ES AND P OLYMERS MADE THEREFROM
woe@s@7s382 t he | nvention The present invention PE/ABES5/004192

to new (neth)acryl anm de nononers containing 5 hydroxy

(METH) ‘}L 10=CH %Eg@%k@%ﬁhp&'trﬁﬁ A.le)lélﬂ?t B0 erronaLTTIES AND P

OLYMERS L ef R groun nvention r| ous
Si |cone cont ai ni ng nmonomers have found utility as

starting materials in the production of nedical
Fidiewi egnventiolh as opht hal m ¢ devi ces and particul arly,

soft contact, 10 Ienses havi n royed. perneabilit
oxy G BR Prasp 1gyeadien selates 1 BRSY gﬂﬁgﬁﬁ%& 1dE SRANQFISES ¢S ¥9§mng

) I
3 hy&rrgtg%gﬁcéél 1%(% es 5&@%&\% ; Wﬁg?ﬁ%{eg{%&%&m i cone
nmononers includes silicone containing vinyl
car banpt es. However, there renains a need in the
e art for additional nononers which

can \aaaRadiliddel céﬁta%hh% fRAEmERMHaé Riundl uBIRPARS & tiAR thaterials in the
macromers wth l'ic nmononers and I5 polyners to

prodoethorped mpediedd dawéeqa shgmasrophielipicldsvighs e mr@mﬂﬁﬂy, (saft lcgntact

10 lensggs}%ézwagggltppév\é Iﬂeﬂ{lgabalbta'?%ﬂgggf lante ); gg%%%les 1% s includes
trid Ahded(trRetRIsiLbRPeIY alkRldytletd MmdtiRicaflftss {“SIAGMA™). Another class
(meth)acryl am de nmongners of .the formula: 20 wherein R

of gijcqpegpongmers RElydss §1é1|c@%q wataniagvmy! subamptent Bgway, there
L.
rer R PRt R AR Y pidnch R b

colgpatilizessiliconbd anﬁltaﬁ&ng R8namels RAd araerommisewﬁhd@’dtdp}mhc monomers and
sel ected from al k groups havi n%ll to carbo ato(ﬂ%
and nave

15 poliiset ioe SO AT PO BS AT AR
g{&lﬁ@dg\ re
de% }éégz‘ﬁh“%pﬁ"?esa ecte o %@{t heeg’?}cl)tup g%a@ﬁtﬁg of

strai ght or branched al kyl

Ba

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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groups having 1 to 4 carbon atons. Description of the

I nvention The conpositions of the present invention
whaws/ordae2 fornmul a: Fornula | wherein R is H orP@HBS2083/004192

is selected fromH, substituted and unsubstituted

al kyl groups having 1 to 8 carbon atons, substituted

and unsubstituted benzene and tol uene groups and and

R2, R3 and R4 ar@Hj ndependent!ly sel ected from al kyl
groups having 1 to 8 car atois, ™ SYRF3REUt ed and
unsubstituted benzene and tol uene groups and -

OSi R5R6R7 wherein RSPHR6 and R7 are independently
selected fromthe group consisting of straight or
branched al kyl groups having 1 to 4 carbon atons. In a
and R ER &R’ authodtpemithily Rledtsd Honraliayl gabipslhagingUpto8akting atoms,
to 3 carbon atons and at | east two of

1 R2 d R4
subssiteted pad ynsybstifiied beazene pad tleene esoHPs) R ~%$i8;§§9£’nﬁﬁhﬁrﬁg R’ R
; il .
o ) S SIS oy B R M A b hc cy

groupsmavsigiing 4ofartstradmghit or branched al kyl groups havi ng
1to 4 carbon atons. Mire preferably at | east two of
R2, R3 and R4 are the sanme and are selected from
DesBBbtBH of 1B ¥bentidput y! and tri-nmethyl siloxy. Specific
exanpl es of (neth)acrylam de nononers include N
( 2-ThedomppsigonBefthe present mastentibs hawd thg f9rmpddry| si | yl ) pro
pyl oxy) propyl)-2-met hyl acryl am de;
N- (2- hydr oxy-3-Q3-(bi s(trinmethylsilyloxy)nmethylsilyl)p
ropyl oxy) propyl || acryl am de; N Nbi s

2- hydr oxy- 1§%a | si Iyl ox thyl silyl)prop
yl oxy) propyl ][ 2- ne %ﬁ\g?r/\ﬁka de; SiR?R3R*

N, N- bi s[ 2- hydy oxy- 8- (3-(bis(trinethylsilyloxy)nethylsi
lyl) rropyl oxXy)progpyl] a€Hyl ami de;

Fortufad- hydroxy-3-(3-(tris(trinmethylsilyloxy)silyl)propyl
oxy) propyl)-2 -methyl acryl am de;

ndgh & YR TR OLAL PR DA SO BB LR Yo

havilig -t i8sdagbonyudsrax Kubstitded tiid sisubstiveiet pesiechy bok jolgdnk roups and
ropyl oxy) propyl ] 2- net hyl acryl am de;
N, N- bi s[ 2- hydroxy-3-(3-(tris(trinmethylsilyloxy)silyl)p
ropyl oxy) propyl] acrylam de; N[ 2-

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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hydr oxy- 3- ( 3-(

- but yl di met hyl si | yl') propyl oxy) propyl ] - 2- net hyl
wa@esoglozssszie; N-[ 2- hydr oxy- PCT/US2005/004192

3-(3-(t-butyldinmethylsilyl)propyl oxy) rropyl]

four, ac rl%)/]na “}Pé%%ﬂ'}ls %é}k{gléﬁg%e%%éﬁ?%( 3-0§ R arﬁél?(}?yfzndently selected from

the %%[1%{ b@l’f@lsﬁﬁlg dﬁsﬁh ?hﬁ(ﬂras‘rﬁ‘%ﬁé@ ¥y Bgrogpd havmg 1 to 4 carbon atoms. More

yl di methyl si pyloxy)prop(ég acryl am de. The
preferablyhataensyivemo R, Ro nandrBr greghe sdee prbye mlew:ﬁ@ &nt Bathi gthyl, t-

butytf An é“};??%g éﬁ%gyt | gﬁlc aqligx%% e%%% @H?tﬁ?a%ﬁlg%ﬂ@&&om& fhide N-

(2-hl uﬂk%’y(:300.-11qtrnnaﬁylamm;ey)mdl}ndﬁmpf@aycdwopmz methyl acrylamide;
dr oxy contalnlqgmfn1ne W t %c yl chloride to

N 3y i e 1A HEY U DO IPE D DY amids: NoN-

bis §%§ﬁ}o&§4%‘R&d(b§§Ean " Si e@g@%ﬁgﬁmfﬁ qg%/ ?pﬁ 1I!E LiRsthyl

acr}(tzﬁﬂﬂgi NMls{DhyctﬂjleyBI-(B s(bls@hﬁ&tlg@sﬂyﬂcn@&rnbﬁghﬁyhpmpg]@xmpropyl]
to about 30C and re s, fro bout 1 s to
acrylaspiges - aﬁvgroxm%@s fi tql@efﬁ?as{smlzlpmsﬂ]x\ roaﬂaxg)@m 2-methyl

acryfdr? %’a’N SE 39«1‘?' yg:? ﬁg%@ﬁﬁgﬁk{iﬁ oﬁ&frégg%r%})ylow)e)ropyl)acrylam1de
N Nmms[I‘J'!alnmlroneB-r@-('msétﬁﬁreﬂedhllylﬁxe')s]gl)ptqutoxmomdp -methyl acrylamide;

%%ﬁr?@i@ﬂ@@%‘%ﬁmﬁw i) selp{%;qug OTRrL b fabnide; N-[2-
hy dﬂﬁg plﬂ%ﬂl&ldﬁlﬁ%t@ggmﬁ@)p%pﬂ&%@pgllQ%eﬂhwmylaﬁl@de N-[2-hydroxy-

i ona bi t or chl ori de ma

3- (3u(§é>dtyldmmﬂmhmy@)pr@y@ﬁy@rﬂpyiﬂra@qlamm ALNlis[2- lss{dr@wﬁ -(3-(#-

o R s oS h P e e bk e SRR Rodfoafa-¢

butRdinfeRisiyMprégieodidpep A a@glanites.i zat i on may be used.

Sui t abl e i nhi'bitors I nclude hydroqui nhone nnnonethg
et Hee (mstigersteaddapgnemys of therwescit iaventios mapebempdgbyjreacting a

S N R

confagtingamireeditheh Ieﬁtdmgbbmhydkoﬂ}@@ommmng'ﬁnﬁne edthtan@oyl chloride to
conducted in a non-polar, organic. s %gt such
Wu

prodyeg gpﬁede@]rreﬁépﬁy}a@%argmeéqqr@@ler aPu titated expoxf?les include
thos%j)%?eri%hﬂﬁﬁ for a reaction tine of about 12 to about

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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hours. The resulting (neth)acryl am de nononer may be
concentrated by known neans, such as, but not |limted
W o003acs48n  The (neth)acryl am de nononmer may bBCT/US2005/004192
purified by various nethods including acidic
r
metEch WkleBL o0 bty B SURER! BUEE B errdd. PBfeB kion may be
com&mﬁbwﬁahdaﬁ&wtmﬁreof and the like. Conditions for
these purificatign nethods are kno he art
Wnlfylch

wi IThegauag Bpadhe figd stsp 1t Fased 3f oFile St asytpacryloyl
chld € ok géf?ﬁﬁ/?r:ﬁ%ﬁd@ rﬁﬂﬁ a?ﬁﬁ?aﬂl Nard #nBfiBF. EThOWIRYB&Hdride may be used in

propor t and t reaction tenperatures
amonmts ralhgmgvfrbm eqﬂtenokaameadslrmquesm stdhnesdramdbatitdel tosabeat 1:about

Al so, reaction conditions which sl ow down the
12?‘8’(“8 a&)‘fytl E@E’fif’on such as decreased reagent

%%ﬂ%ﬁﬁtbpﬁhlcﬁqyc%lﬁﬁ%(med&ﬁ% th&rdtd) 6f Po19&88 SatRh Iﬁiyaoe used.

presént invention h) acryl am de nononers of
Suiteble inibites tnthdﬁekmirmlnmy npmonsdyl ehen botlgiehbydrokyloluene,

i TR 551 R AL eGS0 R g 000

ppnR RS pFeferhBly @i bh eiﬁoamfoeheeéﬁcume@m Miedboa e t,000 ppm.
poI merized wth other nononers, prepolyners or

eacions edndaeiagin & BoPOlAk gEZANIWIYSHE, Yl pyhaxaee or

met%)()lgrgsscg}lﬁcl { Qpib%up%oﬁgﬁmg%%rg a el 1dnncﬁl'1é" Fab ut %1% 8{7 %brout 24

>groups t an un ergo reera
hougsat i oni ¢ pol ymeri zation. Preferred polynerlzable

groups conprise free radicalreactive groups, _such
ac r’]g}qege%létlngs@‘%qt%agry a‘yliuﬁg MONOEFIARY be gepcgn ated by known means,

I
s B o S oL AP BT
varialshaethddshrelyding acidicleRrhdtion pt sihgehgeh yhmmaMgraphy, treatment with ionic
exclgngglglsgggﬁmggx a{%é:q c:l'oélfrHG a%sil kP c|> Sli)u%étﬂ)gxﬁ at Iog @H@?@%& C\(/>1(1ed1t10ns for
thes%ﬁﬁ'(faﬁ%n haeloa9fre KRBWhiigtHeat! Y preferred pol ynerizable

oups include nethacryl ates, acryl oxys,
rretlhwdlr yd appiredated by thaseof skal jn thedrtrthattte temperatune@nd r¢agtion

iSO bR, HFBRCARS SRR IRy o o
decrehR@trbRAsh titnes GAP I Seth. ANRY bfhePEabiiéh conditions which slow down
the rate of reaction, such as decreased reagent concentration, may also be used in the process
of the present invention.

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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pol ymer with the properties desired, such as
elasticity, stiffness, water content, water

wo e@sstasre, hydrophilicity, lubricity, resistPeI/ES1005/004192
weat hering and hi gh tenperature, conbinations thereof

rea?t;i}% %rglgpsg (E:lg:r as%g ﬁaﬁ?ﬂ,agtlyg)qg'\ﬁWﬂ%dnﬁ gﬂfé}é @n?agir(}tél){cré/laﬁs,

acrplaiidssC, Mt}dmylanﬁdﬁﬁNy\dEﬂlacmtﬂseNsvmﬂhmMJ ;. 1alkemds,

d I | f
Ca GRIGREROTAS Cerlksny Hanhs, or (s ghbheay o lsyls i caionic
rea@tﬁ o eo%@k&g%@ Sman@ {skcfrreﬁémd@ LENDE Snd FPARICS a{ar&ns Particularly

I n"one enbodi nent the pol yners
pre&rmdtppﬂquezlabb@rmnscladmmeﬁuacwlmeausbdys, méthagny aingdes,

nb
aor i Gt ey R AR o B laiog TS ety @ilR TR Sh e,
preﬁé@mel%ea@ld ARcRONERIRAP 8MttaidanP othePfhtialfychpibie §CrbAEMg the

a Silicone hydrogel. Silicone hydr o%el s conprise at
polymaswitly fhe preperties dcmgﬂdamct! @s nleﬁmrtﬁ,rstl faess| ‘@@tgt capfrmt, water resistance,

el RERe ARG ot 98 ety horfions trereor

andma gRErSuidbe aﬂdllhbhal Wttibilalits Bilclilded @ibaxgke BEdS ahyldfiges, esters,
drogel s conprising at |east one internal wettin

acy RS Crivacs, ARERY ol ohlo FBREISATBIGES, BEHICS, Bite, sulfids,
|
R RRL bkl 211200 S0RRES, SALLAYARBALA DU BRI i3l

ne cdn al ni hg nonione

alkreg edonebindtions thereoared thatikarti cl e, such as an
opht hal m c devi c A "conpa ilizing effective
amplbrine egpoogient fb@tm yaaqrwsﬁw SEHPRbRRS S SUGh a Hiese used in

blohf%fﬁ%Qlt cORed. §u5 ha(g ﬁﬁ@rop%aﬁgggd to di ssolve the high

ecular Vel g i ¢ polymer and the other
c onpoorerensboofmertt ehdw@nbtb)geﬂyla‘rmdmoabmrs ofithe pu@sem irseheoh are

usegep  CORAREH Sha BEAEIVORITHE T A0Int SHRSIENER. JREORHGydrogel
corRSiRRta: Wakthel( ﬁleﬂﬁﬂylaﬂld&nﬂﬁ’&ﬁeréﬁﬁ%ﬁ 8RN j{(}(ﬁﬁﬂ)}ﬁﬁc component, and

nmononer being neéded to conpatibilize
optirpale at least ooe siliofneg cmnmimag Componan S@%hnethﬁfslfyémudv @10no0mers are

acr oner i.n r
parf R oot PR BRI AT P EPRAR Pt Adref P gl eting
ageREr ’Pl@s’%@@l@)a@xfyldnﬁlﬁe HRAGEeMECE W‘ﬁbﬁhﬁg‘hg@ﬁ@ Uill¥ngboth
({or ef erabl y about 10% o about ‘80%
hydrophilic and silicone containing monomers to be polymerized together to form a clear
article, such as an ophthalmic device.

A “compatibilizing effective amount™ of the (meth)acrylamide monomers of the
invention is the amount needed to dissolve the high molecular weight hydrophilic polymer
and the other components of the hydrogel formulation in the 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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nost preferably, about 20%to about 50% Hydrophilic
conponents include those which are capabl e of

wWEe@3ioti48y at | east about 20% and preferably apPCT/@8m05/004192
about 25% wat er content to the resulting | ens when

oo G0 AR S FESE SATRODEN  vci
peroamgabﬁthlaeéwaee carhpoﬁenﬂs@ td abomb 601 %%, Ghefambhitimbi®é do about 80%,

upon the vveugg of all reactive conponents, about 15
mos?@“é?fé]?}b’ aouhdY e 2588 or e preferably between about

rznca) ﬁ)@l Il dcémpéﬂﬁ %rlﬁ%h{&e t];]'a?e WHREG ?J‘éa'ghﬁle%‘? Mlﬁ%ﬁﬂéﬁst about

to rra mers o I's i n
ZO%mepraferdtﬂﬁatt least @bqa 12§ %swama&zﬂmerdmmﬂieeremm@ ]ans:lwhen combined

ol hyd hi | f f
witt G SR PGB BB BoI AEIe Y ErRLAp goEipoRerts may be prosen

in aﬁ%ﬁﬁ@%éb@e‘eﬁ ab&R1Y 8 ab&R 60 'Wél%lﬁ%’ ¥dsadpléh the Ht ©f all reactive
mal er c, styryl, isopropen enyl , Ownylcar onat e,

comPoxdnts; Iabamttiértatabg)uteﬂm vyetlght %@adr mwd: p@&ryblyépntyveen about 20 to about

40 R TR L5 MR PSR RAREY 0G4S B bt imers of this

inveRtioR BhvdutieGt GOl pmeriZA6Ie/ddubid BURE an@'at least one hydrophilic
acryl ic-containin nononers are those nononers

functionalearaim gExadi@lawfgmlﬁnmmb qoghlq hegremiudgiaerydic nmpthperylic,

acr))\ll_é;l'r%dﬂ Clglrg%la a?nlgl?fof\;\ﬂ%nlﬁ%ﬂ: n%lFl% aé’t?&g, Ldrprggégyéhelédcﬁ%qylgy%arbonate
O~Vﬁ<l,ybéaﬂjali’f€dtél wligke, D-&fﬂyﬁh@et@/mﬂf@ N-wdnyljadtaaxyel Kwingamidoatoable
cerol met hacryl at e, hydrox%et hy|

bonqiﬁst @ m%‘%ﬂ%@ Wb’élﬂfé@ﬂ orpslinking pgents.
“Ac@%r}gg‘%%ﬂ Cac 1¥ ”: rﬁ?lz(gh%% %%&g%mﬁogﬁerﬁg@tégfﬁg the acrylic

groupncor por at ed |nto the hydr ogel s of the present
i nventi o& noners such as N-vinyl |actans
(e.g. Pnﬁ done (NVP)), N vinyl - N nethyl

whe?éiﬁ R"JEE"Hd&‘ C% W '1¥H N‘k I(K}Yc!artﬁﬁﬁll %HH &eis AoMN n\\(lhlchl%}fm'lgo known to

for mam de, Vi ny rmm de, 2- hydroxyet hyl vi nyl
polyrzariza mwddy, icbas bbNyhmethylacrylamlde (DMA), 2-hydroxyethyl acrylate ,
glycerol methacrylate, 2-hydroxyethyl methacrylamide, polyethyleneglycol
monomethacrylate, methacrylic acid, acrylic acid and mixtures thereof.

Hydrophilic vinyl-containing monomers which may be incorporated into the
hydrogels of the present invention include monomers such as N-vinyl lactams (e.g. N-vinyl
pyrrolidone (NVP)), N-vinyl-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 pwsord48n | ncl ude pol yoxyet hyl ene pol yol s havPemyus1wes/004192
or nore of the term nal hydroxyl groups replaced mﬁth

glyc%%{){gﬂm ' 8{]1%Ioreg(§fiotﬁ§ %%Maﬂl? gﬂ%@ﬁls%@%%%ﬁp tl?ﬁ It ffal group
contaiirey @ﬁol&iﬁ&nkzﬂﬂmaﬁﬂe bcy,ldi’ (E(’gahlp@mﬂﬂadds p(ﬂbléthﬁlféna\glybolaeacted
. functional ?rou contalnlng a pal yneri zabl e doubl e

withpne@r npora MstlECIpivelcntRe ﬁéle%icﬁl%l SrYPEeEl a5 isegyiepgocthyl
14150 AR B R 2 001 P RO AR clorice,

or thedildepiorprbdwcearjuotytthylene préydldavinionk oc hioos fedeinal polymerizable
| benzoyl .ch| ori |ke roduce. a

oleﬁ\&ﬂn%r@tlm%ﬂs W@P%ﬁvf%tpg%@ HeSudy Bridag fbfedeS such as

carbBQl ﬁérggre%p ofp®! efinic groups bonded to the
pol yet hyl e Bolyol t hrough |inking noieties such as

ca SbHrfatther@mamstea rareguho bpdropliic ivinyl garbheate exvimyl esbamate

mori e A AR EE e oS00 e s B xRS pypgomers

| dlscmgétr MIU' isl P&t W6aZ,9bONP7. NORRFBURLLY I%@'r@iﬂﬁﬂc indndmsrs wWiathe apparent

. 190, 277. C her sui tabl e hydrophilic nononers
tOOlvﬁSMlHQﬁené}pﬁpaﬁent to one skilled in the art. Mre

b arelra AR RPNy 1 of BleeBiorated ip e pptimer

of the@fr‘édéﬂﬁnbé‘tﬁfdﬁﬂhd:lhd@hym ¢ SoaoRBrsassciNadNNAN-@gh &)1 acrylam1de
acryl am de , roxyet acryl ate
OV Wb Biseethy] acpideiond byl GIBYA, elycerol
r

metfEpIAE, byt Rﬁ%@%ﬂ%% e RENN ) and
polyﬁmymriegllyaﬂrmdmineethdwﬂatepref erred hydrophilic nononers

| ude P and m xtur reof. T )

§ 9@? QHI%NV%‘E'?H?}B?IF &filﬂffffﬁﬁﬁf% VA, 855? fadmigtures
thﬂ&ﬁast one siliconecontaining conponent in addition to

sald (neth)acrylam de nononer. Suitable silicone
The reactive components may optionally further comprise at least one silicone-

containing component in addition to said (meth)acrylamide monomer. Suitable silicone
containing components include at least one [—Si—O—Si] group, in a monomer, macromer
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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cont ai ni ng conmponents include at |least one [- Si- O

Si] group, in a nononer, nacromner or prepolyner.
wore@spraBl y, the Si and attached O are present PCTUS1D65/004192

silicone-contai ning conponent in an anount greater

poly%lh S h)%léll(%%ng H‘{et}ga ygagcﬁé Wltﬁ?)gﬁ(ﬁ%t& ﬁ}l(ﬁf)ﬁlfuﬁfc ggch%ﬁa%r ag cgﬁ?d in United

StatéfPatdies Nbd. 4cxm9t670 8,280,712 and 4 B'Gnl‘empol}hﬂlﬁéﬂhbflsﬂoxane macromers
silicone-contai ning conponents preferably co

withrpellymesizablgrpectiopakgro deselgsisnd{;e nPatents Mo, @1%6 250; 4,153,641;

4 18?%?%35%/@29 %%ggﬁﬂz%gwﬁfﬁﬁ%ﬁgyég%& 3’2’/‘2’63 4,341,889;

4 48E)5&ﬂ,’p4 665,012, $1L54l3m1894 66&5@5}%% 0ot 4J837RBo b4, 9|5¥i,(5|86;d%9|54 587,

ssag b Sk b RGN0 8 BIRER S Bt 258, g7

and %@?ﬁ ges. olﬁﬁeﬁmeerﬁac% éll 1h&9}?;@r il 1 bl Iﬁhé Hﬁh&}ﬁ{% s such as those

imtation, i met acr
descvibednndéﬂdaaibnthwtrsoﬁx,ﬁild) llél gﬁr@ﬁ];ﬁ%aé 3dié,969,| 58dl,14v amll i 3&6 797;
St ates Patents

macwrr*féﬁcm@m%wg?mww R e e o ethe” Rfocks such as those

descRBLYFEUISZ P%ﬁtstH%Cl '8@1‘ 585 Py 9§45)16ﬁ%§ﬁ1‘birﬁﬁgné therddoPand the hke
Pat ents Nos. 4, 136,250; 4, 153,641; 4, 46;

All of thgpateng citefl laﬂt@n@zﬂhembﬂmomamedmnmr qntfietlets byrefeadre.

4. S84 sEate 4B TR oiphelfdionen s i (68 Palgi Nos.

5 766,16665 9A99% 53738,489 55,807,884, 599653,63 1nd 3198140 may also be used.
579, 5, 062, 548; 5,981,615, 5,981, 675, an

Sult@)l@shcwowvg mca;d&rtesmﬁa@tbwbﬂ@cy)ﬁbéprpﬁylanpthgcrylate hydroxyl

oSBT MR S

hydrbx @t dp ldxry)proghy it tmetAylsilexdmetietsHargeourar thGSertt;sclosed in
Wo&(zi/d' nmet hyl si | oxane, bl ocks and pol yet her bl ocks . such

Hds andyaS PNy eentpiging o3 thesijoxanemggemens dgseribpddn Yy Patents
Nos.%ﬁpﬁ%’ﬂ‘ﬁ% 110502 N2idon® theenls anghsta. bioke 408! di 8(‘}2{178,

e paténts ¢itéd herein ér “hef eby "I'ncorporat €
4,139)53&Br5, @Tﬁ,llrﬁeﬁ;%l@_m 5.@14e68hamel 5,90&966.1 i cone and/ or

f ggﬂit@%&gsgl @1 nlgg)gai]@nggﬁtgﬂl%%mg@g%&ig ?rggglGZ@TUidSe' analogs of TRIS
descﬁb&plzl @‘é44 751 983, RiicAbsnae 9P galﬂ&gatmal@és%cﬁﬁedﬁ%@ 8.

Sui t abl e SI |cone nononer s i ncl ude
5,070,211 &,(andinmagtomyelrs ¢dnbaigngdsinl Y Sp6 69, H4 Fvendreomephant gox ypropyl terminated

polyg%n%%ﬁéiq%%g?s;{)%Ogmﬁetﬁylﬂ Og(%rllgs cont ai ni ng nonomners, such
3-methacryloxypropylbis(trimethylsiloxy)methylsilane, methacryloxypropylpentamethyl
disiloxane and combinations thereof.

Silicone hydrogels 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,



10

15

20

25

hydr oxypr opyl oxy) propyl bi s(tri nmet hyl sil oxy) nmet hyl si | an

e and those disclosed in WX03/22321, and nPDMS
w@omsarsiBng or the sil oxane nononers descri bedPCTURRIBS/004192

Patents Nos. 4,120,570, 4,139,692, 4,463, 149,

o e S0 3T B A bl BNt

hydagtlilid potphers uid dibdlesediih @0 022821 aiwhichds imoompoEt&d in its entirety
include, am de anal ogs of TRIS described in U S. 4,71

herejn by gef eli‘PP?ﬁ/I car barrate or carbonate anal ogs decr i bed in

u. ?ﬁléé 1% gglo%ﬁé 'of @l wef f‘lﬁﬂir hé gol"glaér include from about 1

monomnet acr y oxypr
to abmit;ld iwaghtplesich xaneprefgrably dbmﬂt}’ty)l aboﬁlnbﬁqmt, most preferably

R Bl T S A e on e

COHiRR ésQﬁ%l%HlﬁBfé@lﬁlar whighCIORBoIMEE B&?ﬁérSQBclﬁﬁ?@but are n%t limited

present invention nmay also i'nclude an“internal wetti
to palgemmdes,smdyia@tsnesbmlynmdes ipel lasthnooamsl fuhétgmalivddgelyaamides,

i, ght hydr ophi I|c efers subst ances.
polyfSRHES, SR pUTIPGE R bR B pitsR BFopubarting
DMBh&ith 8 hasdr &0y Qﬁ&@@kb qapéroxw:ﬁh%haqs flodomEPSIcANS EEMA, and

upon_incorporation to silicone hydrogel

thenfrgpgtingdhe bydyoxyl rewsof thﬁereﬂdtm&mnqlxryerovlth meteriglsengntaining

radlﬁdl go@%ﬂeﬁzg‘y@ &9 ?{sésrugf'?g% es%é’)( a{&e@lh Hnm)che rcg%%%tryloyl chloride.

Hydwb'p}ﬁllib prepolpaRfnaidt éin DMIAL & reiliyT lialeﬁ@wnhtg‘rycldyl
reference. Sujtabl e anounts_ of high nol ecul ar wei

methacaylatsmay alsqpbs Yacdr Theehigtyl PcgReBiiaring %b@@mneg i@ give a diol
whlaggfnggse R %nr ADIdH tﬁﬁgzgﬁg*&%ﬂ?ﬂé‘ gﬁg {yﬂfg By }m&e‘a system to

nost erably percen

incredsk tizacatpatipiity dbhide hoghaholktulat Weigheltidryghikopgigmer) th?droxyl-
ExarEEZI&gs of high .nol ecul ar wei ght hydrophiljc. polymers
FangFRER e SHEENEF AHBRSIRIRONSA o) a@bptyswaé@s which Impart

THRGRe RO M{gﬂ"ﬁ?ﬁ@cu]%éﬁ lfﬁg‘%/ﬁ gg ymers.ar those that

comPunctl onal i'zed pol y| m des,
contpinl ay¢3aht amscty switheirdeclhidhief moct prefieedbil ad:yblyc amide or cyclic imide.

i T o S e T TR By iy
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, 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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then reacting the hydroxyl groups of the resulting
copolynmer with materials containing radical
w@ologoessBzabl e groups, such as PCT/US2005/004192
i socyanat oet hyl met hacryl ate or nethacryl oyl chloride.
Hy | - A . .
o QPR nBl AR O 8, LAl iyt imvenion
may aésednclideogd mndmlcrdiﬂ@tlimkmgﬁgme a'lscn@farmd tbes opentdking

mongmRgy sw@cﬂs@ﬂrﬁéq%?glmoi et qusﬁﬁﬂ%i&% petfyolpropane
trlmétH&d'rgﬁ&eg/ gr id Ep)'gtg‘lpﬂ'efdl EerQtfrk]lga/%r?%}(é; le%@ %}ﬁﬁl c(ljlmethacrylate

wel ght l'ymer |on
(wheseihni th@p@lyc’rhmleae giyagl prefecably harmlma]wulat Welghgumtops gwhabait 5000),

i part co tiQility. T referred hi | ecu
and YR ER A IR G Pl HShFrE SFE. Pirdes T et CORL T yethylene
polyswdeg&ma l2Bbve éd&htédilﬁg kwd eﬁiﬂa%l@mmar ﬁxe@xﬁ&fyﬁﬁ@&bkﬁe@ The cross-
cyclic amde or cyclrc imde. Hi gh nolecular wei

linking dg@mn alleuu@ecbm tiwrss@l amoumtstee g)ufromraéowdi 00045 tte elbqum 0.0156 mole

per f e iR B CoBion P AR FL i P KD | CraB g Poments are
every‘tihﬁ{th&Eé RAttidOhiktive ek esph the- iR nmdZny RU@EIbh& PRGsessing aids

N-vi nyl - 4- et hyl - 2- pi peri done,
whlcg@o)/nqtqum Pyt eicthp 9‘qrucgur@@§ tlast mdyrgﬁq ) Alternatively, if the hydrophilic
mon&%fsys a'[t{d)‘/o'r @P{f{ s1li @E%lﬁ%ﬁﬁlﬁ%ﬁhg@?g%ﬁf%ﬁg ’gross-hnkmg agent, the

addlﬁm’l yf/a mkslmkﬁmbﬁt to filed ieadtioNchixeirbyd @stionhiard@enples of hydrophilic
IyV|nyI al cohol_, pol cryllc aC|d pol yet hyl ene
mong&lp)asév 1% F3n 3ct @g H‘Sﬂcrq,s;g ng Agent g whempresent do not require the

addifSH Xfﬁpé‘d?l?ﬁd ?&ossglﬁ%%ﬁ%%%gﬁ}%) ltl%el%actgi'n%figﬁé 1&&&11&: polyoxyethylene

copol ynmers u or ran ranc
polymls Idbsarihad laboxcamdntasxhag &do or mstealerrsﬂmahadthactdym*.@mblewe@ re

NVI n yrrolidone (PVP) is ar icul arl
wite e Ottaing manSubiuhich Gt b e sosglinkne asent

and, Q\Qﬁﬁ leé§§1'itS d&ds BVR e tHeemalti AbH c’f&ééflﬁlﬁng' SRfofRr IRKE reaction
the silicone hydrogel s of the present invention may

mlxtatestocludeﬂ m@ebmn@thapryﬂmdwomlqméydlmnmylsg}oag@nt s al so
Cross nki uch

et ﬁg‘% rée%gu%elo’g}a Wed?%ﬁoﬁga&? ??(g{l%na?oner S nf s $ach & as but not limited to,

Uv éHsbf&deMie@icﬁi{eﬂ)ﬁ hﬁﬂnﬂﬁ%ﬁ@lﬁﬁbhﬁfoﬁn&s Ié‘éﬁ’ﬂé“hﬂts pigments,

l'ycerol trimet acryl ate, pol i/ﬂet hyl e ycol
cop iz8hlerapdaoapglymerizable dyes, a%@gwtsmg cgimpiggtions thereof.

5 O%@%rlﬁgéﬁza?gﬁ cgtafné)é {5 %}Jelfgtlabl\eﬁngﬁaedj iR tf'le reabtich mlx%l?r%.u tl"he

polymerization initiators includes compounds such as lauryl peroxide, benzoyl peroxide,

isopropyl percarbonate, azobisisobutyronitrile, and the like, that generate free radicals at
moderately elevated temperatures, and photoinitiator systems such as aromatic 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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and ot her pol yacryl ate and pol ynet hacryl ate esters,

such as the end-capped pol yoxyet hyl ene pol yol s
wale@snidaezrl above contai ning two or nore ternm NBCT/US2005/004192

nmet hacryl ate noi eties. The crosslinking agents are

e e g B TR SR S PR St
phoSEHIRORENE OMBAFE), bREXA, 6Qﬁrrmh?ylhﬁ120yll Phényl gRGsphii@oxide (Trgacure

onents are everything in the reaction mxture
319) 00k

@ﬁnmﬁ@yunen@éﬁmh@na pb@ﬁphammdeoa@éﬂ ﬁﬁé@@@&yﬂ@@nwsas
{
i o RO R o M Bk ekl e

ethyd m(l\I)N-dnlmethgfidmmo)benmt& @mmgrombhymﬂeﬂalafzi‘smlﬁkshg}hémtlator
cross-linking a dition of crosslink
systgggR RIoLids 14980 a0 Bapurs kil ERaire bE9b AR E By Beurg L850 (al
g
ror S5 RN TRRRTRY SpHRE IR, B BE G PEuAE SR AN
Cormnemrhdillytalvanﬂﬁﬂile U?Volslﬂitcnlnitlatugs aghde Damoctulné 172 awt Darmocur 2959 (Ciba

e inclu ol yoxyet hyl ene s descri bed .. .
Soegiioy EhEBi L RGeS OO AOYETBICR WHICh RO aicglisclosed in
Volﬂiﬂb ?ltII %tmﬁfhaﬁ?i@ fﬂ?'P@e@f{a&lczﬁ idatic R QAR Ph&Gp(H?Hl‘éHE{tlon 2n
whi ch can act as a crosslinking agent and, whe

EditmmegehV, Emﬁd@&q& Dretiken edltddéaya@dBltadtm IﬁhnaWﬂey and Sons; New
W,
York, B PR P By T bt BB SER T e LI NS b Tesction

mixtu@@ it driRtive Mhbingts f@ﬁntﬁé@@ﬁ@t@p%ﬂbﬁidﬁﬁﬁ'of G ILSixture, e.g.,
such as, but not limted to absor bers, nedi ci nal

fronzgleavt 9, I tambpwh 2Pastsi byl weishinet 0@ parissefgeaciive manomer.
pi gﬁl%% 1Rons 8?&'0 %g EM %%‘o%rg?(lﬁl g 2 )( ﬁp hX'}{f tho'z&%k?(ngwdtx $itose skilled in

rel’ease agents co

the @0l Foreoxampld, e cqmt}aum&tdelv&epbﬁnhe iidkzhilon Al bd@eepafedBiemixing
reactlon m xtur olyrrerlzatlonlnltlators

reactig PRIHRRNCBEHIG @H&@ﬂ%&g‘) Hath applymenzatigninitiatop gy a reactive
58 G g3 B PRRBERERP ot ot o b ppromventy

forrrﬁadeetorthel po@bprigt shapd ehyaathimg, elténgatiht é]ﬂrpe Patetiratisclyatihe reaction
hot oi ch as.aro phahydr

mix ¢ pasbe p!a%th ﬁ'?ifg §equ51ggf %%gt S appropnateoal’fy cle.
ac Wa?ﬁiﬁ Bch@&e@%ﬂe%%wn%ﬁﬂ%é’és@ihg ?Meﬁ@fo?ﬁ'u&%%n nilfHé r{J?oductlon of

tertiary amne plus a diKetone, m xtures thereof
contagidensek ancluding spincasting and static castmg Spincasting methods are disclosed in

U.S. 3,408,429 and 3,660,545, and static casting methods are disclosed in U.S. 4,113,224

and 4,197,266. The preferred method for producing contact lenses of this invention is by
molding. For this method, the lens formulation is placed in a mold having the shape of the
final desired lens, and the lens formulation is subjected to conditions 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

Illustrative exanples of photoinitiators are

1- hydroxycycl ohexyl phenyl ketone, 2-hydroxy2-nethyl -
waatp)ls/@wkz propan- 1-one, PCT/US2005/004192

bis(2,6 dinethoxybenzoyl) 2,4-4-trinmethyl pentyl

herelg I%g:? gﬁe opfh%%’i"&web e oy Uhl‘lnr%/lf w1tﬁ rad1 t1o )r(efarably UV or

visibld lﬁgﬂ,camﬂenc&lﬁieferablﬂf vttt Vlsihsiaﬁtlligﬂtbenzyl di phenyl
phosphi ne oxi de and 2,4, 6-trinethyl benzoyl

di {BrrsAgaip N@s%ﬁteﬁée RieBion g SR Hnk EXHPIe Yiedrtuded. Jhese
Y40 A S S0 808 1Y e sty i

the imieatibﬂl eThosg MOwtﬂdgeaiﬂe)m csmm::e}msasras wetleas Ioﬂgeaspnsoealﬁdﬂnay find
%tgc re 1700, acure 1;& cure ?lliﬁq ({
otherrpdhogsaipricHsinech alvgaté%rf ?‘Q’C‘Cﬁ’ie anefiodsare dianrd fo be within
the sa_d:’@dfrt‘lg% AkRfiod avai | abl e from BASF). Commercially
| abl e UV photoinitiators include Darocur 1173 and
DaTledynag s Sorftddt laangpne A twas(ﬁmms'umdlas 23°Clvathebaatd buffered

th h t h d di scl
calinS 15T PhotoLni Lators uhich may be used arg disglosed,

buffeq:@& éa@i%? Iﬁ:svrgfiaa%ggéa&isﬁlﬁp 1@&21'}9’ fﬁg%lbﬁ'ﬂéﬂt i cg '%vhé}%'}ﬂe %ﬁqﬁlé Qt‘i‘lp@ﬁt from
the cémmpdt%bmyf mndienSombmng\lamm\s’me& intd ﬁ%allnmmcaratasof 100 ‘microns/sec.
Th f?@c or at ed hereén by reference. The initiator is
¢ {0l @y Mg PR} A8 on mixture in effective anounts to
initiate photopol ynerization of the reaction m xture,
e.g., fromabout 0.1 to about 2 parts by weight per
10E)‘|[9ap¢czs90f reacet ve GerroseE/2yPhe silicone hydrogel s

R R RO MR R L W—
the sgﬁg Ca?ﬁle%erh&%s 9 n§f Lofii@d daBEIUGS r@?ﬁ{aﬁ% 6 Js'nél'cp%lgles are

Ive corrponen S an any

obtaiped foRId dydiainde wiettingiexperiméra - ivandng eatidt ‘aﬁglmaﬁd tdceding contact
and curjng bé appropriate conditions to forma product
1

angle. Wadvasgmgseneaelf 8 RPianeddrame the n%ort plehg wﬁtwqxa@@nent
wherg I?I?eos%ngx? 156l gnn&‘yédt lh{&gggl&bac ld, k&a ’LHA‘Le]I %E gﬁctaxba\fl‘fés%ported

the I on xture may d7ha
hereiau B éepsefout lensesrof@acneampdsiionps npasuad&deam]rthe aVﬁage is reported.

Var.i ous Frocesses are kno for rocesg the

f of BRIVAIET SRTIFTH WA ENG3S YAt at FiRvst lepdsia @Hé’é%re allowed to sit in
packing%bl-iﬁlﬂoﬁ GorSR AASTENY Fekes &ﬁf Feﬁs @@étlbﬁ‘lgve(ﬁﬁb gﬁ%ﬁﬂng Yolution

hods are disclosed in U S 408, 429 and 3,
usingmsposga tippedcsyeibi amg plasted odblqitl% WIlIES wdsethave bBerSdampened with
packiA'rfgls,cl)Fl’l’ti%l%leoth sides of the lens were contacted with the wipe. Using tweezers, 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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and 4,197,266. The preferred nmethod for producing
contact lenses of this invention is by nolding. For

wao bios/onashod, the | ens fornulation is placed i PCHURINOE004192
having the shape of the final desired I ens, and the

|.en [ t :
is atttawga %%@%&n %}S %eélu%zlg%fedt %‘gfg%fd ath? féﬁs%ﬁg la%‘led for four
hourgayh@Fm{ge ealve vasiohbned @dlth@ﬂtentv@asr Alooved rédeh adhbapdsitic pressure.
and ultimately replace the diluent wth water. This

The pansywere remesdiand eighsd (Theavales copignt wag calqylated as follows:
4,495, 313; 4,680, 336; 4,889, 664; and 5, 039, 459,

W“k‘%é;%f og;ﬁgga%?qh@e ﬁy S BLELET Rfses NG Fﬁte &igflnf Bl 0

refera
Dry ieight - caf) Pi%*} a%l Ve & Veighpe Ba
70 WaleFequitery on the fol |l ow ng
exanpl es ar ewehWP’@%d These exarrpl es do not limt the
i nvention. They are neant only to suggest a nethod of
pr dbe 'mzﬁra@ anidestandemsndeivismtion D theev Kerosoinésaity axgislaleulated for the

ont act ses as well as other specialties may find
Samlg?sn%rF r‘f‘%’mgds of practicing the invention. However,

t NRARIUABtHRGEeasliRd 89 RE thOcrBsshehd b AlcdniRnSHEPES @bvement type
this invention. The dynam c contact angle or DCA, was

tenSlffﬁefastmgetda@nnez@mlpm tithomload éelb theat tsrlewersd it the,initig] gayga height.

A RSt B B u T AT £ 2N B R

haVily%b. b6|2m{ndﬁl lefig@ghal. mlﬁacmhedre widt® a88 01218 isdhrinpcleWidih %83 loaded
e center portion of the lens is being imMmersed into

into theeripg lppch eloggated at @néqantlw ofi syl SiagninTwetilfibhroke, hle initial
gauggqé@(ﬂ# ﬁf‘th% 3 @ESL X C > P RnSh ot brea? gﬁfg il AQadur 1 Welve

'S e sur tension o

speciniigns foif edh dontpossition vers micheurgkariditat everage i heposdp Tensile modulus
t he iscus.and q is the contact, angle. Typically,

was ’E‘\%S“é?fﬂ%té]&? mifid %egaréﬂpéﬂ%mféﬁﬁ SEFSP /PR S T Fnam ¢ wet ti ng

experiment - advanci ng contact angle and receding
contact angle. Advancing contact angle is obtained
f r Ohe fdllewmg shboevigtionshes veetltin thy exapeles relotv: wher e t he
sanmple is being imersed into the probe liquid, and
these are the val ues reported

SINAA N-(2-hydroxy-3-(3-(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl)-2-
methyl acrylamide

SiNAA dimer N,N-bis[2-hydroxy-3-(3-
(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl]-2-methyl acrylamide

MEHQ hydroquinone monomethyl ether

Epoxide (3-glycidoxypropyl)bis(trimethylsiloxy)methylsilane

13
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30

herein. At |east four |enses of each conposition are
nmeasured and the average is reported. The water
waeomser4smwas neasured as foll ows: | enses to bePCEES®AS/004192

were allowed to sit in packing solution for 24 hours.

Ea I 0 '

sof tpth Oyt SR g Afiatisfe RTRY Ry RAGENIpIe was
dispdrbedtihiongmbi IPAS Tiu dikpehsed samnples wetaapeahedd wsinp ag@CHIDEGnd

solution Both sides of the I ens were contacted with
condjtiems fistsd belg¥i:ng tweezers, the test lens were placed in

Can@rwgi:gﬁm‘gmpan and wei ghed. The two nore sets of

Carri2PBRL Boos é:enﬁl;ﬁpar ed and wei ghed as above. The pan
Totat:@]% \(\?5 it ree times and the average is the wet

ht g riy wei ght was neasured by pl acing the
Septwn pifes” 320LMMa vacuum oven which has been preheat ed
H}"W’S“BB@W‘E?‘ O8PHH nut es. Vacuum was applied until at
Air Hresggre: 80 BS{ nches Hgi s attaj ned. The vacuum val ve and
DetegtorFlavee enizatine deiottor @@80He | enses were dried for
Inlet tonperitore: £80°The pur ge val ve was opened and the oven
Autov@siplet wastesblvengC lRopiloppisgibudiol c pressure. The pans were

Coluh BNV EEkITTX VIEI (3 8 .2 5Th V@ afin c90 deiHenyiass %aimbthat ed
poly@Rxh@d)l ows: Wet wei ght = conbined wet weight of pan

TnjecBB VORIEES? 1l mbgﬁtspl‘ﬁf wei ghing pan Dry weight =
Temﬁé%m B, By, wei ght” of pan and | ens - wei ght of
e

| %) r content = (wet weight - dry
DT

) %o e i ght The average and standard
defmp; & " he water content are calcul ated for the
sahpprekenp:d29dpor t ed. Mbdul us was neasured by using
t heingkigse e of a constant rate of novement type
t eRguilibrateegtming machi ne equi pped with a load cell that
is lowered to the initial gauge height. A suitable

. _testing machine includes an Instron nodel 1122. A
lj&"éQE-lbone shaped sanpl e having a 0.522 inch | ength,
0. Bd&ihd@lng) fa¢ adddi 9 B 1A0E wainéd Slabolind BE%dm MEEShiNRS g a
| oaded 1hto the grips and el ongated at a constant rate
magreticstir barrat 61C.2To thisrvas addeti327imL bf 2KeéM nidtlanoht tinatonia. The

flask was stoppered with a septum and stirred at room temperature (about 25°C). After about

we

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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gauge length of the sanple (Lo) and sanple | ength at
break (Lf) were neasured. Twel ve speci nens of each

W@ 08482 on wer e neasured and the average i s PEPUR10e£004192
Tensil e nodul us was neasured at the initial |inear

rt{lo e st I AizBo, fol | ow ng .
s By SLEESRASHT 2 e 1706 5 IR g st
liquit\- ( 2- hydroxy-3-(3-(bis(trinmethylsilyloxy)nmethylsilyl)p
ropyl oxy) propyl )-2- nethyl acrylam de Si NAA di ner
N, N- bi s[ 2- hydr oxy- 3- ( 3-

Exarl(llﬁi%%(t rimethyl silyl oxy)nmethylsilyl)propyl oxy) propyl]-2
- hyl acryl am de MEHQ hydr oqui none nononet hyl et her
EpBxa @80 mL, three neck round bottom flask equipped with a condenser and an

adeti ] TR e g eh TR PRSI 1l Gl |- SHbE A
trieth;yganﬁlhe,saamsqnmaxmes A%E 368 1ibAWas Hitked With 2 ThGndlisREHAEd

es were anal yzed using a GC-FID and condi ti ons
MetHacylasd chleridew(10ar g) was adalsd drgpkwismtCthersohitioGand the reaction left

sirring: §Verleff ARgosyels Brust el soleyed b BHHEhOHZT s
hexafs8l an@&¥ BEEPriccEIsARE Wi kB 290 nfled & fnPled @ ARG Racé Witﬁtzlso mL

tenperature: 28C0C Autosanpl er wash sol vent: isopropy
of 0.5 M atispupOHrsolwEs, Bkic 3ba@rAsR 1l 25 win"k aquegugNaCl

solut‘o%?/%rgc{ 5)1{2:% %hi ab%%(t)/ﬁ% Hlitﬁ{/ulrat@&) Ia useiollg é(oacfill?r}x chloride solution. The pale
yellow organic phase was dried over sodium sulfate and filtered. The filtrate was
concentrated in vacuo to give 36.2 g of a pale yellow liquid. This yellow liquid was purified
by silica gel column chromatography using ethyl aceate:hexanes, 1:4 =2 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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triethylamne, and 65 nL hexane. The sol ution was
stirred with a magnetic stir bar. Methacryl oyl

wa@ biosorsiez (10. 61 g) was added drop-w se to thePGDUS10080N4192
and the reaction left stirring overnight. After about
18 hours, the solution was diluted wth about 200 ni
hexanes and washed successt\éia Z th about 250 nmL

de—i-eonized—water: t‘“v%CC%tll Z50—t—of

NaOH_soHydrafion Sgutions; ' b apodr 250 mH.‘édlﬁatl
R vestust KOG (56Cht i on. and onde wi t HS3EputeGpingpum)
Bdtaatataedsa@so03 sodi um chl or|i de sodlmintes (Fhsinpuh)e

PeIiOvSslhdenhiGopmaspyatrdr | ed over Hp@inwlsyihiatenyand
fritered. The Tiltrate was concentrated 1n vacuo to

Exan®¥g 36.2 g of a pale yellow liquid. This yellow
—!%—qm d was purified by silica gel colum
¢ hA qemtion haptuye was fogmed by ladding 4 0@ phresafiths corhipdnentsishdwn in

Tablg}dgh RO S0 3 ?Iaﬁ%%#gi%ﬂﬁ“@&?@@@'@%ﬁﬂ@ﬁ@% 36,5725
The 1{%%5&0?1 Rl S Qg%eﬁl < Ta eQ%hu'np fa—la%p?oﬂma{%ﬁi Pmitfes. The

e anounts s 1 wth 4 arts
reactivREBO0 et wareydosed mm‘lthlerrﬁﬂplﬁstmz;oﬁtact'ﬂhm mekis} dmirirmilintedruader a

mtrogéarfﬁ}g)g Sseg) 3@5 Illg@ ﬁa\égﬁ or a réﬁb Wlﬂ? an irradiation
of 1.5 RES ARR)aRt | fo? &@SF aldRP$3 Hﬂtugcés ebt[lﬁlggi %q?'ﬁg ﬁgﬁd de-

a nitrogen’ at ere for secon
moldedl aed uader#Bnttan eﬁlﬁ@;uS\hydi'atlan processisdisteginn dfabtb % Ltems& were
for erio bout nut es.
mqucr?guv £{ORELF Bnéfgrgdm [Va P}lﬁﬁwg' 133 aowﬁlalg}%%te dnffered
packAGUE RS g é’& ﬁrﬁf’stﬁﬂ%@s Phidcdl ?%}ﬁﬂlés %e?@ﬁfe@su@ed 2EN3&Ded
Wer e i nspec In a borate-buffered packing sol ution,
above bad edlided ‘alnaictulusmfﬁalﬁn(SWQ phip dpmanib wftyeceg qoatikt aggle of 61°(6)

sol uti on, ed g sterilized. Physical properties
and“\/\)@i‘térﬁ%ﬁ%r"gg&é’é‘lgg{t&@ed above and included a

nodul us of 45.2 (10.6) psi, dynam c advanci ng cont act

angl e of 64(5) and a wat erp g ent of about

AN~

devi at | ons. ACCBTAPRGTy. "t he onomer VSGRLE PR B ampl o | 2
may berused—to produce o cortact—tens travedestrabt e
physi cakinps gperties. 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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Tabl e 1 Conponent Wi ght Percent Si NAA 30. 00 nPDVB

1000 22.00 DwVA 31.00 HEMA 8.50 EGDVA 0. 75 Norbloc 1.50
w®@bawsoHERA 0. 02 PVP 360, 000 6.00 CE 819 0. 23Tait/@SR05/004192

Exanple 4 A reaction m xture was formed by addi ng 100

parts of the conponents shown in Table 3, in the

anounts shown in Table 3 Wlfeﬁh4£) parts PVP2500: - anyl
al whul 2542 5—TFhefreacttonmxture 3&% degassed
(0] 10 L lwn\{l matellv.- 15 n Fg@n e

r eAdtwater k9P Cler e dosed intlo t ROrpinptes &£§ minutes)
c o Mlacdted #A9°CGEHE) and irradi atjed Ud@eninates (mhinimem)
atl MISPAG & 7bac (BPcho 150 seconds and3® Refuted mgdindtmy 5
t 0p39Gng WohlioR Nt IdohPRIAELARe O T80 AN k) 2

pt.l I'OU Ul abuutlt 1o TITTIUtL ©s. Illl:‘ ESurtriygTTernts Wit
Ex hand _denol ded and underwent an aqueous hydrati on
€dss as listed in Table 4. Lenses were i nspected in

Sy rser B fuenatlyRaakion S9bil] Qfer Pl aced in vial s

cont ai ni n orate b er ed packing sol ution, capped
Alldayy ghyetdyl pthei(SOmhg i %ﬂanomnipt@nc chloride (3 me200mean)and toluene

ri bed, aboye. and of .52.6
ORI ERRE SR Er e PSRk BiPed Py mpager witn
mtrmgdrﬁhle@ aid eitlet,OindalBein#duM¥cbkhetded to a temperature controller. The
mixture was heated up to 86 °C. t-Butyldimethylsilane (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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Tabl e 3 Conponent Wi ght Percent Si NAA 30.00 DVA 20. 00
HEMA 40. 48 EGDVA 0. 75 PVP 360,000 7.00 Cd 819 0.25

wokooslozsasd. 50 Bl ue HEMA 0. 02Tabl e 4 Exanpl e 5 Bynukme5/604192
of 3-t- butyldinethylsilylpropyl gl yci dyl ether

wasAhT%)F{f ol L%‘lgélc I Xcef&{lé]s%lrlr Etg'uge ?—’8 -Qutﬁﬂlirﬂgtb it Pt & | :110ixgl)-2-
hydﬁii?ﬁ@psilahﬁﬁ@was oteinkd hes clehr ad-doless bidgdq g,egx% P&
a condenser with nitrogen inlet and outlet, and a

t her nocoupl e connected to a tenperature controller.
E_Xg_t;r_ll&%u{rixture was heated up to 86 0OC
- yl di net hyl silane (50.0 g, 0.43 nol) was added
Synthesipof Blef 2tloydrdvey- 3§D ebuty Mimethylatlyiiopyloxw)ptopyt]i 2-retiyl

After conpletion of the addition of
acTY{aRid§| di met hyl sil ane, the whole mixture was stirred at

86 30G. it
e 154 LS 0 RSB0 5 D (90 0.7

irring for
tnethglammwc(ﬁ' &:,g;ll@tﬁ wh, 048 mel} hed I’I!ﬂlﬂt}hel‘& célhmdea(ﬁ%mle)qumrouaxed ina
di um bj car.bonat e sol uti,on sodi

25015 Bk SBTLPBh v oSt ube Bt 0 BaAGH Sabying methacryloyl

chlo$idk ¥g.31:e9. 73 GME WTT HOY ivdShEd¥d HrdSifiss Blrbiid adﬁhﬁma1 funnel at 0 °C.
organi ¢ phase was dried over sodium sulfate and

After ‘tlllet eomepetionef the pddiiereofimstheartiorhellatidel thenwhele metieedas
allo'gga(f S\ggrt(rerbﬁé yq%(?ao%&ewyp%t e Ia%ﬁl %B—{/%’(\P at amble:n(i1 %jempeg‘ature fo1ggwo days.
The reaction suspension was diluted with 100 mL of methylene chloride and washed with
deionized water, 0.5 N sodium hydroxide aqueous solution, 5% sodium chloride solution in
water twice and saturated sodium chloride aqueous solution in sequence. The organic phase
was dried over sodium sulfate. After the removal of sodium sulfate by filtration, the solvent
was evaporated by using a rotary evaporator under vacuum. N-[2-Hydroxy-3-(3-(z-
butyldimethylsilyl)propyloxy)propyl]-2-methyl acrylamide was obtained as a white solid

after purification by silica gel column chromatography.

Example 8

Synthesis of 3-Allyloxy-2-hydroxy-propylamine

Ammonium hydroxide (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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gl yci dyl ether was obtained as a clear, colorless oil
by distillation under vacuum Exanple 6 Synthesis of
w@2¢03/0(848but yl di met hyl si | yl ) propyl oxy) - 2- hydr oRgPUSIIg$/604192
m ne Met hanolic ammonia (7nol of amoni a i n net hanol
Exartk ggm_ 0.7 mol,) was charged to a 500 nl, one-neck,
d- bottomflask placed in an ice bath. To the above
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(ss%pﬁ@%&% h{kgﬁﬁe&a&ﬁomd@t@o@ ﬁﬁswe?@nﬁpéd%'a%ma tW&Reck
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addu@&{ @fﬁh@ﬁ%gg% Q%@m% %19@8\’&64& lifhire WALARIWRA fo RERENGSH $oom

tempeta@my latid mtxrdd at<inibyent peropsritoseyOvisroghti (-1 2 hersshyThe reaction

| ani . : o co

susp@5108 P st with 20 g IeBRSEgS 6L Wy d Ryl 2 gucous

sodiuth Bﬁloth sélufion, @at@?a?ed% oud doldRini cafbonge 6dluBiofl, 5% Qqieous
m., 0.08 nol), and nethylene chloride (57 nL) were

sodiym %b]@ﬂrlﬁ s@uamdothén fdlowvefl lbyskashimgaritinepsurpied @guequs sedium

o BRI, 158 05 CRE L Mol oy EUAEANAR 10 L g
remo¥al (&dsdélmho;ﬂﬂfatef liwmfilc‘tfatlah DBoxMpliendl (Ohegrwaidded Wth@fﬁltrate.
the addition of nethacryloyl c¢chloride, the whole

The splyiionrwas peacentTaAe I VAR Usg I EiYS@PaRte saferude

N-(35 Satl fJxngZnﬁ‘%ddggph tfﬂ}%ﬁfa@%&pﬁigfl@é tlﬁ"@ d%%éxo}{‘ 30§ droxy-propyl)-

2- memhgtl lylytmede Wao puﬂﬁedmyd distiBing dheatvhmalerialnnhibitedvaithrl,% of 4-

methQRTAEPAGTGBT VAL A CRAL or 70 o & AP IR &b lre Qhstiption

equiftiéfr i de aqu_eous solution in sequence. The organic
phase was dried over sodiumsulfate. After the renoval
of sodiumsulfate by filtration, the sol vent

Example 10

Synthesis of N-(2-hydroxy-3-(3-(tris(trimethylsilyloxy)silyl)propyloxy)propyl)-2-methyl
acrylamide

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 forl6 hours, additional platonic chloride (4 mg, 100

ppm) was added to the reaction solution. The reaction was monitored by gas
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was evaporated by using a rotary evaporator under

vacuum N-[2-Hydroxy-3-(3-( tbutyldinethylsilyl)
w@e@pprsagy) propyl ] - 2-met hyl acryl am de was obt BETE82085004192

a white solid after purification by silica gel colum

g .
chronf R HIEH, ARG WordFRETP o, B HCRAR Softion was mashied with 0.5 N
aqueold 8861um3@%c()@ﬂmwlutﬂoh £d twide)widf 2. ér%mqnu@us md&mhe:hlorﬂé%olution.

.om, 3 L was_ char, ed to one liter, P
This s frlloned Py asking witksaiuraiad 2qisonatpdiv shioride S@ﬁ%lﬂn The
organ%a@@@ﬁ? dlggl b‘\'iéé QBditHnl o6 fa&I a)ﬁ@'fﬁﬁé%edetﬁl%rﬁl{rétz {Ahibked Fith 4-
ropw se at C. The mixture was
methmdybhcmdi (a. 02 g&arvms lcpnctemrakad rmd@rrrp@:cad prassundt 30 fC ~df °Cdo give

an oﬂé\é}g@ agﬁ (24 %qx&%n‘&y t};;s(ﬁrsl}athx%qglpal | ﬁg}ﬁﬂéﬁ@propyﬂ-imethyl

1&5@5}&;@ OC - 82 0OC under 0 - 1
amyk%ﬁﬁ?&géﬁgng&%g*éaPqUI ét%’.agﬁyExarrple 9 Synthesi s

of N- (3- Al I yl oxy- 2- hydroxypropyl) 2-nmet 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),
and net hyl ene chloride (300 nmL) were mixed in a
two-liter, two-neck flask, which was placed in an ice
bath. To the above m xture, nethacryl oyl chloride
(90.36 g, 84 nol) was added dropw se through an

addi tional funnel at 0 OC. After conpletion of the
addi ti on of nethacryloyl chloride, the whole m xture
was allowed to warmup to roomtenperature and stirred
at anbi ent tenperature overnight ( 15 hours). The
reacti on suspension was diluted with 250 nL of

met hyl ene chl ori de and washed wi th 5% aqueous sodi um
chl oride solution, saturated agqueous sodi um

bi car bonat e sol uti on, 5% aqueous sodi um chl ori de
solution and then foll owed by washing with saturated
aqueous sodi um chl oride solution. The organi c phase
was dried over sodiumsulfate (100 g). After the
renmoval of sodiumsulfate by filtration

4- met hoxyphenol (0.5 g) was added to the filtrate.
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The sol uti on was concentrated under vacuum using a
rotovap to give about 122 g of crude
WOR{03/02848Y | oxy- 2- hydr oxy- propyl ) -2 -nmethyl acrptBISZIES/004192
N- (3- Al |l yl oxy-2- hydroxy-propyl)- 2-nethyl acrylam de
urified by distilling the raw material inhibited

WE(V\fwﬁltiﬁﬁl% of 4- methoxyphenol under vacuum at 168 0C -
170 QCcdmdp&itidaesf)thelformglakugel rohr distillation
equi pnent. Exanple 10 Synt hesis
of N- (2- hydroxy-3-(3-(tris(trinmethylsilyloxy)silyl)prop
yl oxy) propyl ) -2 -net hyl acryl am de
N-(3- Al l yl oxy- 2- hydr oxy- propyl ) -2-met hyl acryl am de

made accorgin 0 Ex | e (WI), platinic
D ppmy B 6 Ty, 200Q@irppR and

chloride (4
) meLe charged into a 500 nL three-neck

tol uene (90
flask, equipBed with a condenser with a nitrogen inlet
and outlet, and a tUhernocoupl e connected to a

5 tenperature controller. Tris(trinmethylsiloxy)silane

(26.8 ]g 0.09 pol) was added drqg‘\é\/i se to the above
whergind ifrd 0aCEHbeR- isplegied fiqn By suhstipytedpndrungplstifutedalisyd groups
. | 3 .
havigtl Jo §2453n 3, Hrpednd AMGER Dl dsabhdighd et Houps and
was nonitored by gaschromat ography. After stirred for
47 hours, the reaction solution was washed with 0.5 N
aqueous sodi um hydroxide solution and twice with 2.5 %
aqueous sodi um oride solution. This was followed by
washi ng wi th satur d agueous-Sodi gg@zﬁgﬁmri de
sol ution. The organic phase was dried over sodium
10 sul fate and }‘iltered)HThe filtrate, inhgbitgd vvittc] 4-d
t hox eno, 0. Q2 , . was concenirated under reduce
and lf?sgg g.ga %Q afe igétg @ntﬁr)(pe@eteflérc&ql glgygﬁrogpq ha(vn%{ & § carbon atoms,
) . ! . . . X . 3 s 6
sl B kLSO B XAOOBIU) BN
and Rhare mmetepgdeptly ssdEcte@l Advintthe Aravpreposistingoef sohighher branched alkyl
fornmul a; \A%er in Ris Hor CH3, Rl is selected fromH,
grouRs eing {iiehc ﬁﬂn B%bsti tuted al kyl groups

15

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’,
20 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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having 1 to 8 carbon atons, substituted and
unsubstituted benzene and tol uene groups and and R2,
wWR300a/0mB4R1 ar e i ndependently sel ected from al kKpCT/gSOPB04192
having 1 to 8 carbon atonms, substituted and
unsgibsti tuted benzene and tol uene groups, and -
5R6R7 wherein R5, R6 and R7 arjﬂkﬁﬂﬁpendently

cted fromthe group consisting|of straight or

ed o™RS DEV$QQ/1”tQ\ ~carbon atoms. 2.

he COHHOSItIO of cl@ m 1 wherei NSRETELHEH3 and R2

nd R4 are - I RSR6R7. 3. The conﬂosition of claiml

wherein at |eagig two of R 2, rR>3and R are 4. The
conposition of claim1 wherein R2, ORECBad R4 are
sel ected from al kyl groups having 1-4 carbon atons. 5.
The conposition of claim1 having the fornul aé. The
conmposition of claim1 having the forrmula 7. A pol yner
formed froma reaction mxture coqpr|5|ng at | east one
hy8r ophilhe comppdien of gdaim bhayingfe feymylaone cont ai ni ng
component and at |east one (meth)acryl am de nonomer of
the formula: wherein Ris Hor CH3, Rl is selected

(CHf)s®M H, substituted and unsubstltuted albﬁmcg@gyps

dpa;Jgﬁ/T\baAS a stituted; apg
ubstituted benzene @and oluene gr oups E@p
(CHa8ROR4 are i ndeperte f@Hect ed fron1a ups

having 1 to 8 carbo@ “at olf/—substituted and
unsubstituted benzene and tol uene groups, and -
OSi R5R6R7 wherein R5, R6 and R7 are independently
selected fromthe group consisting of straight or

branched al kyl ups having 1.to 4 carbon
e Borg et Bt BORT s AR R et spg as Fagppe hdrophiti
monBﬁﬁ@f pré'ait'o%e @Hﬁ@ﬁ@éorﬁaﬁ g'cﬁﬁﬁoﬁém 8@ 8t 18 ®ne (meth)acrylamlde
pol ymeri zabl e doubl e bond and at | east one hydrophi

monbmacef the&mydaup. 9. The pol yner of claim7 wherein
said at | east one hydrophilic nononer is selected from
the group consisting of hydrophilic vinyl-containing
nononer s, pol ygxyet hyl ene pol yols, vinyl carbonate
nononer s, Vinylll carbamate nononers, oxazol one

nonomner s, d PN
T /ﬁ/\o SiRZR3R4
R OH

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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m xtures thereof. 10. The polyner of claim7 wherein
said at | east one hydrophilic nmononmer is selected from
w0 b@sgrsaep consi sting of N, N-di net hyl acryl ani BET/US2005/004192
2- hydroxyet hyl acrylate, 2- hydroxyethyl nethacryl ate,
CH, 9l ycerol nethacrylate, 2-hydroxyethyl nethacryl am de,

n @er\oJ/l/ti‘eneSi %{1_, 4pol yet hyl enegl ycol

nonet hacryl at e. ]i . The polymer of claim?7 wherein
s@d at | east one hydrophilic nononer is selected from
the group consisting of 2-hydroxyethyl nethacrylate,
N, N-di net hyl acryl am de, N-vinylpyrrolidone and

AW ) . .
and 1, K HAER WSh EHenaciy sciopref Moty ERrofip sl 1R ElrBon atoms,
substitomed mhé uhaibsteteddivanéne bid toluedeogrou) ank -HQRIFVRIRSwHerein R, R°

on, the weight of | reactive conponents..13.. Th
and RS ipdepgndcetapetrere h Ramahh Soup GoaSTg Alrgight o branched alky
group R ARM {d £ PSP IBMsi S Present in an anmount between

about "15 to about 50 weight % based upon the weight of
al 3. Teaptlymer ciripon@mhsreirl shid FiHeash ohg hydropiilic einpmgr comprises

i i.d,at | t h hi | i ! ' :
st ea e B OB ECRah CEB e M roP B BRoRe rove-
ved Ofihe JOIDASEST UPANT WierePéadnht 104st Bh¢ hyd@apRiliY honomer is selected
conponents. 15. The polynmer of claim7 wherein said

fromgh¢ grovp eonsisiingiofihnidropbilip yirsitconisinies menentersy pryetysthylene
polydfh Ry SEPE: HthoRigr s SAEpRE R fers BRI TR g, and

mixtes tHefd€ cont ai ni ng conponent is a silicone macroner
sel ected fromthe group consisting

of Kol Ve pedymgr of damahwhersinneid 3t leask aneidiopiakieimenomer is

. (Pn e
sotec IR 6u LG BT 2L RARNEATRBEOERS) v 2
hydrémetigiaieshacndate pyasrolmgethyudylaeh dhiydroxgethpiemsthacrylamide, N-
. macroners conprising pol ydi net hyl si | oxane bl ocks and
vinylgyirgldaner ansl Redxhylenqglveghwonprepgrstahe

11. The polymer of claim 7 wherein said at least one hydrophilic monomer is
selected from the group consisting of 2-hydroxyethyl methacrylate, N,N-dimethyl
acrylamide, N-vinylpyrrolidone and mixtures thereof.

12. The polymer of claim 7 wherein 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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cont ai ni ng macroners and conbi nati ons thereof. 17. The

pol ynmer of claim 15 wherein said silicone containing
w@orporsast is a silicone nonomer sel ected fronP€@TES2005/004192

group consisting oftris(trirnethylsiloxy)silylpropyl

et pactiyd aa%epmam wihefet 000 illicid doROMEng 0kpbint & selected

nmononer s, am de anal ogs of TRI'S, vinyl carbamate

fromrtm gsIp cvnmtingdefrstlwnm Blagiealesy grepolymers and monomers.

pol @%Eﬁpgtﬂ? ) |°%§Lﬁ?§)él5 Vh? r gﬂd Q?Tg%ﬂ lgoge %r%%lﬁle comd)onent is a silicone

maffoiier 68 8ctéd&bROhe ghcfp cﬂihﬁstﬂ@ Qﬂﬁbﬁycﬁlﬁembfaﬂmahﬁ diBsceylated with
said silicone containin nponent is a silicone

pendemidnidrophlicgroups, pplymm%bylglﬂ@@pe swgEmers Wigh polymerizable functional

e T B A, R e AEEer
corhpHisifepol 9QimthAsiRG ad bloelassdndodyeittit ®idehs, silohe mgd fluorine

agent. 20. The polyner .of claim19 wher ei n sai d
Cmﬁﬁﬂ@@ﬁﬁ%”%@@ﬁ@ﬁ@C%@bﬁ@“@%ﬁ%@ﬁ%@s at | east one high

g??lr?né aég?\lvr\%p&f Ay prﬂ'hh Qx‘?d &dne &i‘nmﬁﬂ% cRRDIGEL is a

erein sai ecul ar el ght
silibmmrmmlrdrhércsekaoﬂesi fim the gsaiﬂpem:m&dtuﬁg oxffﬂnsﬁﬁmgthquﬂoxy)silylpropyl

mefiBrolae A h BMeER PORand Rulrioe ot atnde dniloes of TRIS,
Vmﬁﬁhﬁﬂaﬁﬁkoaﬁﬁﬁ) sP\ﬁh%'l' dAliBste dhHRes, ke e Qi})ﬂrét%ll %fﬁnnated

ydrophil1c prepol ynmers, and conblnatlons t her eof
polyéhien qptoylsi toean st polydinmtiadsiloxenesi andgnixtires thereab| ecul ar

c ongg EFF%gorlo rélblgf @al olﬁ/ }C@Fml D chfl oA edco§1 a?nrpn}g Qoemgoﬁ)elﬂP isa
silibe¥mbhothébsktedted BoREHe GRS cons1st1n%\|_ tnmethglsﬂoxz)sﬂylgropyl
pol y-N-vi nyl - 2-caprol actam_poly vinyl-

me&apuydﬂte Som%nomhlwnons Beprofhy| - 2- pi peri done,
pol 9 r gP 14t s 8&{1 HB at least one internal wetting agent.
v‘? B P/méf A i

pol -Capr ot ac

pol y6.NTHé pyllymar 6f élmlm 29 wibitelrodai dl @ nalangting agent comprises at least
pol y- N-vi ny 45d|methyl-2 pyrrol i done,

ongigg W%@quﬂ%vﬁ%lhé(dmﬁbl i PRIY@E; net hyl acryl ami de,
pol %Y' ﬁ%l: P&&%%P?ﬁcl A Yaeh feh{:sa?tﬁh%h nﬁ’cﬁ!:c}{ﬁa{'rw&gﬁ%ydrophlhc

polgf);iley &évemb&ﬂlfdﬁas the@b;;fglztghlagge dﬁﬁqumndbs; pedylattorets, polyimides,
polylaggllrn%%%asfurtm%%;lahzfed polyamides, polylactones, polyimides, functionalized
polylactams, hydrophilic prepolymers, and combinations thereof.

22. The polymer of claim 20 wherein said high 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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23. The pol yner of claim20 wherein said high
nol ecul ar wei ght hydrophilic pol ynmer conprises

w@odopore4s: nyl pyrrol i done. 24. The pol yner of cPEi/ms05/004192
wherei n said high nol ecul ar wei ght hydrophilic polyner

ol I SER! pATpAJATEMEL, R W58 80014 R s,
poﬁfsmmhaﬂdﬁesirljnﬁﬁres'ﬁhécmdlyn?g ﬂ:ﬁrf?ﬂ ai g} 20 \r/\,hle; ei nesgi ?
T S R 20 ihb@wgf%?ulﬁwe%ﬁt hydiophilic

pot?ﬁ\?é?@o%ﬁ@estﬂb@ Nlﬁﬁkllp?ﬁ'oﬁhd)ner eact i ve conponents. 26.

pol ynmer "of” claim 7 wherein said reaction mxture

f ur 2HeThepobmiees chidi20ivdreatin sudpighomo leculer weightihydrophilic
poli 3 PS54 SR o8k SBbh SRS B sy besed wpon

totaDSMHI Sread@iVeicBipbR&ital conpounds, reactive tints,
pi gnents, copolynerizabl e and nonpol yneri zabl e d es,

rel @dsd Iﬁ@ébﬁ@er@ﬁ dlairs RRivherets said hirghy melecularweight hydrophilic
&nz ??S]io/ 85691'? i1 %n %rg&?nq be{vs)e!altaggut% t%%%o&tol%sﬂe%én? %agéd upon the total of

all(rbac'sl@ébbﬂi’(pbﬁej{ﬂtg:ﬂ |yl oxy) met hyl si | yI ) pr opyl oxy) propyl)
acrylan1de N, N- bi s[ 2- hydr oxy- 3- ( 3-
(bi 26t rivgwekiynesiof 91aaa>7)‘ﬁlﬁrﬁp|sgnd|ryw}wnaagiwé@(%bﬁgmynses

Ry o A o Bp somty e e e e

phyiolraﬁatyfsamlm;ts [\ ﬂasbpﬁérs;medﬁz-nﬁﬂagents antlmlcroblal compounds reactive

tm?std rgig?r%n?gl, gq?ltg{] ﬂgl ,@%l oxy) %Iplggl %12% )Pe eas e%%sr
Coﬁlﬁogﬂa%ﬁsrﬂhgﬁghyl SI |yl oxy) silyl)propyl oxy) propyl ] 2- net hy
[ acryl am de; N- bi s[ 2- hydr oxy- 3-

(3- (2f7 ¥ IPsvélevmdMekﬁcteﬁlme)m grovy pamsisiing Ry Ne@dpylrgxy-3-(3-

o e e B das gy eprvipideiyN-bis[2-hycrony 3-G-
(biB@Fidtle B lox%rﬁahﬂ){ﬂjﬁ%&pﬁof}@pfopkg tabwmm *Nbeﬂyldbﬂxé/ -3-(3-

pr opyl oxy y1 acr |52hdroNy
(rbtmpi b propy iy besdy DSyl doestannide N hydroxy-3-(3-

2

(tr&sﬁa&;ﬂﬂl ﬁ@{l%)y sgi;ybgfc&)yioxxlsjprgﬁ(ﬁ)a%r}ﬂlaml(de, N,N-bis[2-hydroxy-3-(3-
(tris(trimethylsilyloxy)silyl)propyloxy)propyl]2-methyl acrylamide; N,N-bis[2-hydroxy-3-
(3-(tris(trimethylsilyloxy)silyl)propyloxy)propyl] acrylamide; N-[2-hydroxy-3-(3-(z-
butyldimethylsilyl)propyloxy)propyl]-2-methyl acrylamide; N-[2-hydroxy-3-(3-(z-
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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propyl oxy) propyl] acryl am de. 28. A pol yner conpri sing
at | east one group of the fornmula: wherein Ris H or
W@RB5/0M485 sel ected fromH, substituted and  PCT/US2005/004192
unsubstituted al kyl groups having 1 to 8 carbon atons,
substituted and unsubstituted benzene and tol uene
groups and and R2, R3 and R4 are independently
sel 28t Adpdlymen ainpyisingrab lgsst tnevgrogp of the f@msda:bon at ons,
substituted and unsubstituted benzene and tol uene
groups, and - OSi RSR6R7 wherein R5, R6 and R7 are
i ndependently sepected fromthe group consisting of
strai ght or branghed al kyl groups having 1 to car bon

N 0 SiRZR3R*

R

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

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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