Prepol yners wi th Dangling Pol ysil oxane- Cont ai ni ng

Pol ymer Chai ns [0001] The present invention is related
W@ 2008/10d135s of silicone-containi ng prepol yner sPeU/Uk2008/057774

dangl i ng pol ysi | oxane-cont ai ni ng pol ymer chai ns and

uses thereof. In particular, the present invention is

related to silicone hydrogel contact |enses made from

IR S R A

hydrogel contact | enses has becone popul ar because of

thepLr high, ox n per il and.confort. ."Soft" .
10001] ¢l reren dierE BEPARR aiaps B SiifeLaining Sishglymers with
danglingypelysiaxaazysgeninbapaymeasialng adidrusesithendoft Ih@attzokr, theptesent

. .contact |l enses st all ow en fromthe. surroundin

inventi R Feliteg 1S SRR o ol SIRES migkh Borh Bissilies N Riledr-

contain@mgrpregolgaes. not recei ve oxygen fromthe bl ood supply
i ke other tissue. If sufficient oxygen does not reach
the cornea, corneal swelling occurs. Extended peri ods
of oxygen deprivati on BACKESROENDNdesirabl e grow h of
bl ood vessels in the cornea., By. having hi gh oxygen

10002] o RdesTY VoS, spEPns RWOTRGR Shar O RaTie die HegRLe fopyibecause

of their$ifhf dxygempermenyiity dnal qerforedSeftt duntacy lensbecordorsn tiosdin® the

h qqgnea and to have cinhnaj adVﬁgie effschs on éorneal tall

shape ¢fdhe BYe. SPOSYE" FBNRLESY STeunGKDE LT BTt S9APFigHSes must allow

oxygensitdni thersiroyddiog eir (iconb@gén)lte nses tiee eorpedtecade the cornea does not

cooneSSRHH T8 2080f TSI R PR SRO ot

corneantositet ewellingrocuune Exteaidd ericascaf@xpgeh dephiesatbnada@se the undesirable
several di sadyantages with.such conventional.. .

arowth BEE B0 rsreR § ROt ety Py RS RRE PerRagty dhione hydroge!

contactdersd allvads diuffigienboxyigan tapemaaty themgb thalehs itoihewdendaemsl to have

.. extraction in which unpol ynmerized nononers nust be

”m“mafghﬁv§ﬁd%?5HW}ﬂ%n?%ﬁﬁg@lby usi ng an organi c sol vent.
[0003] SucHoweres, aixdonacdrciatly avellnklasdisotdeydpoged sottactiertsestarapdduced

decreases t.he production efficiency. In additiqn ,
accorai 16,8 SR entiaa Bp R NG iR aRER o< Givabttippgtc molos
and a niiktrensf roordmeraanalor oasroniees.dinees a@levergl disadvantages with such
conven#iﬁia?%%#%ﬂélﬂ%hSéc%ﬁiq{%%l Pgrlgrae?gh%@gghrd %gig];]éuc%%@rﬁﬂd%@?ménnufacturing
proces$ hust inaltii®less iertradtien jpr whigh uhpelypedaeelssor{dnesrp @nst bié essnoved from

ressures, nmateria r rties nd.al so because the

the lens 8P an B EE sBlyo B SR B b Po stk Ses it focidR cost and
decreasdd tae ptduiclion efitiemsy. modddiitiog, dishesaéledhasicshddainheleathgksve

N nblt he nol d Imaﬁ tl eadbto fl udct.uat i.ons in (i‘.he pa}rérret S
unavoidgble AMenzPn 7l LRI OFE S SHITRE FITHEAR YUY gLR'7RHg mOlds,
fluctuatiomd dérx thedtiraemdi@rs, ofmadd<carusacar as e nésudtlof flinctocdtioas $n theqrdduction

| ex l.ens

proces§flénbf-frodanresbite MR HEBurFEeunar S Matig B Rsutant moios
may unelagourtheuréfdrm shinkage eéer the irgéctioastolding.dinege tieedmsionakchanges in
o ol B RS RO P4 PRS0 B 4L B% P Bep oo
refractiVesinges, aliametgr, basip osive] cantlabihivgnssshett.aand &l d pwf fidedtydd duplicating

com Ienﬁ)non({:rs andconprising a substantially purified
P 6‘350??@8r wi th ethylenically-unsaturated groups, (2)
[0004] The above described disadvantages encountered in a conventional cast-molding

technique can be overcome by using the so-called Lightstream Technology™ (CIBA Vision),

which involves (1) a lens-forming composition being substantially free of monomers and



reusabl e nol ds produced in high precision, and (3)
curing under a spatial limtation of actinic radiation
W@ 2008/11618)) , as described in U S. Patent Nos. PCT/US2008/057774
5,508, 317, 5,583,463, 5,789,464, and 5, 849, 810. Lenses
can be produced at relatively |lower cost according to
the Li ght stream Technol ogy(tm to have high
onsi s C h fide the origipal |ens
comprigial B s AP dParTEe i ¢ niDEaiBLitpRed SRps, @)
reusablei rgdﬂdsbroeladeecrﬁgtqbregyubthnd_t(e) owrlog wider & epatiah rditatigalof actinic

radaicf B inhay F5ERH0ST T Pathl MRy MErE s Biopdara pgposes and

5,849,8takiLerges ichn bepeoduged agelaticantaar cbstrgesrdinigtth traeldghiteiteam

reonndfRG0R 8% 5 SR9L AT dod B SRR Bl BREBHAR

[0005] OF mrdEddrrWEm'yrluﬁlrie[ta@u@htsTrbampTre@SMbgyTHmmakeeuucorre fomeogel

contacIBRES| el SRS PRIt R hr RN ATl SRPymprs witable for

making(slljicodehgdrooe) cpoﬂay’slehspsa/mm desires n}hehar\d/lm:l streagth @ané desired physical
1 Ol | ZEe

prOpertbeSI%(/‘gﬁr’TB&?git%@"Y Lgﬁ?tg ?ﬂrﬁg ﬁﬁﬁ)ﬁﬂ%rs and/ or one or nore

nonoet hyl eni cal | y-functional i zed
pol ysi | oxane- contali,ni !Hhﬁ ein the
dangl i ng pol ysi | OS@MMRWE%%@% J) I(Iet hyl eni cal |l y
[0006] uns‘ﬁtwmras@d ugneothm n( @)e da‘gpécbpl‘dvides amrdctisicalefrdrwsdnlfaunn
prepolyg}e(g S'@'rq Wﬁpﬁéméh?fqge H}g?ﬁv\é,\&%%lﬁ?% mrgfﬁ%ééglsiloxane units derived
from orpeoérysorbmmmetwtmtallwfumgtlmom pdlﬂ@ﬂnxmeﬂontaumhg heasters and/or
CI,0SS

one or Wﬁer @Bﬂg%ﬁﬂeruﬁ? S/%uracélpp@gg #P gmlog?n? ég@t? macrom}érs wherein the
danglingydtysiidxabe cnits isYteewf Bthymia|ly Mdmnﬂaiedtdnﬁjm(k)mbwmmc units

derived fﬁogrﬁ) ogg gZWrgrE% rt@}oP ?pﬁBIEt : |I§Er}l:0%§%‘ﬂg§ wscgésggrﬁln%%@go&eﬁied from at
least oéeolpdilseareecapitaining cmsslnmeeamdmmmsre&;i ome)sm(mnmfaae’ crosslinker; and
@ opt Byt RN B ReE ey e o PR P E G ppmer. wherein
the prepd;nmacd:ommm;es «rfulttdi‘&eehh;nleelnaliyamsamr@md gasips angiid ¢apahle of being
aCtInICEI”é ﬁ:rosg@rm%ﬂat %}%?%ﬁ’ tn§$l to ?]ﬁc’e c?r%?rg rﬁ(éj%og%(eéis ﬁo tch'% a silicone hydrogel
materidl.ens-form ng materi al corrprl ses an actinically

crqssll kabl e

10007] ¢ X no R Btk i AR 2\ SHERAHE: e, Y $EeqPigot tons of

the inveWEuog chrmﬁséseaslllt:bmm&ﬁ@gbl Dedtdréah that \thtwlnem heuring a lens-forming

matena@gﬁ’ yﬁﬁg%ﬁ)gﬁg%ﬁ%ﬁﬁo ming r%aq N ngﬁ) ) lthl)((:glpyecrgsnslllFﬂ%able
prepolyfmmcahd ():9551) bsmtialpfo‘rqesoflvmyhm mooonnbm amdrrgosnbmkm@ageramth amolecular
WelghtB %ﬁ%ﬁ%o%et rv]\>f{1|ereer|]r|1 {r%r%!:olr urﬁ]grt({ﬁ(ﬁng)ailg{a%ﬁqﬁgngling polysiloxane

o ng
units dea”a/leg Ifnongormdxysmr‘ewcamethytani(xally funttiealindd pilysjlbeavieeankaining

monomgr Sgﬁ cr)r?&tp%dorﬁ@cgg%? nofe@len%% y\f) lepmlctlrégﬁhy o%ysﬂ%aneec%n(arlrﬂng
macromesrss\slheraimth@ damglihg pdgsiloxade finitnis a'eeloéathyleomelly unsaturated groups;
(2) hydPorﬁ)}ewmg Upite, %I’IVF? grntmgérgels% %rﬁ&yéro(pﬁlfg Em?t(idragéor%rs &? crosslinking
units deztvieyl lfrem za:tadaés] ouelsalysmam}cqrtmumg cr@astinkeb pnd/pt atdeadt loyie silicone-
free cr%\ép Rglg |t|§|gl Eﬁyledn?{%ﬁggn%gtﬂr[%@?ao%?l esa a%d ﬁ}%{pﬁi%r}ally hydrophobic
units dasxpécﬁbm dtheast mehydrophma)vnnyiesmmamﬁirhod for producing

soft contact



| enses. The nethod conprises the steps of: providing a
nmol d for nmaking a soft contact |ens, wherein the nold
whawsaldisr st nold half with a first nol di ng suPCETS2008/057774
defining the anterior surface of a contact |lens and a
second nold half with a second nol ding surface
defi ning the posterior surface of the contact |ens,
wher ej aid fir second
o008] (o 4hseit b FEnaERANHRER Sl 1 et Bog st gortect
lenses chbrerraethb@tmaprﬂsesaheistbps of: pmwwlrs@aomﬁ fioo hehking assaoff o est lens,

wherei R B0 P d 10 BrbAG B4 Gho sl ETuRG e dperor surtace o

a contacblees acd asecaid oldhatf slithraksedabed proéiag sm‘mcs dafhrdng'; the posterior

I I f.vinyli
oo PR, B ML PR BT She ceptros o oo
each othEOQJdBahatmwty\ne‘benéd iestwvberobaid firstl anth eecdmoslding surfaces;

nvosfl £ RIS G GRRPBPER b sivivo MBS DR G R o el comrises

one or Monchdtinivally zreelslpmatys prepodners and &i subsign thadly diee rof viapidt' monomer

one Or. NOre nopnoe Ienlca nc
and/or B@Fﬂ@?‘\”gfgﬁ%t‘%'gh Fﬁ ﬁﬁ,%%tﬁgn HW(gﬁg‘t(wst Wgereln each of said
one or dmrrgbdepglymefw@jrﬂlmvsamm )uﬂanglmgl mlyfsil@eanefunés byiivedifoah bye or more

monoelJRR LR hEdor i SoHAhER 510 vRE o 3

monoethyles ghilykinotip natiz ddspathesil oxeame - o‘onthna?g mlae@siergveherein the dangling

polysilog(%lgg §|%1| %Ol)g( grﬁg:of gtgtgl%hllgig@/glllqslg&é?ted gljé?]rpﬁu(?y ﬁ%cfrgp%lllc una’tss derived from
one or miohy hyahogtdid wnyhnMDmtse(dS)gjrmpskln@nrdts(c&)lve@fromrmIlda}st one

. hyd bi
ponquﬁ%a?r-ggrﬁ]}nglng cvuﬁr)]%))slfeé aﬂ'g/r?E)ﬂtelFasqé)Ha sglg?rﬂ%fr%%fsro§sllnker (4) multiple
ethylenldaﬂﬁdrhsﬂtwrta@adtdnﬁjprsompxbéﬁ)toptlxmallm hydrepmadicutis deriessiromlat least one

ool IR gl R8I PP BRI R Dk s
said onTéHEn1d@%kl%abl@@ﬁ@jolydmrewfodeﬂmme{mﬁtmtI1EEISWI se, all
technical and scientific terns used herein have the
same meani ng as commonly understood by one of ordinary
ski | DETAIIJHEEDESCRIII?)TI@N ©OR EIMBC‘BDIMEMTS &I e | NS TION
e, honencl at and t
10009] 5 (5 Bae ek S BATRE A b s BR sl R Pk Fptpin have the

same nesgpiir@yastcdnmontie uaddrstoGiod by ené bbmlnamewlibldShaare taubidh thos invention

belong%ngeg%rgfyoljedur & c{ljla]‘cﬁlj'rl%g%sgﬁgﬁ eér%an%gﬁaeboglgpgr%o?edures are well

known pn@vordeﬂniyrermﬂm/&dllnngm at., Corhventionat ntetircsls ares ased for these

nterrHIatethe of .that term Th qrrencl

procectis SR Aok oMl flndpn e Vol lentERRRR AP a om s

providedeh the samgajlarhttnsen\xmtdrs hlsownntanqblat@memmhryl efripdtogred The

nomentIhF arged Oolr]iga]n Aﬁ]e Iaggr %ha rmcC lﬁjrgv Cecrlb ?% Iusedre those well known
harEr o9& e IR PrICEALes ASraLsT PP MGt

and corinntonb/oamblayedllertma arh corneal onl ay, ot her ophthal mc

[0010] Sg\e/ r?eofg)hghrah’glﬁéj vic tgggy%d ﬁ%r%%n?f gfers 9” é:loﬁtla{sgle% kﬁi(?é soft), an

mtraocdlé]olahaczt cdreaes bnllagfcﬁhw dpotrmlrslbl’dlemt:els e.¢9.hstentsaglabema shunt or the

like) usg 80ut oro % W%arter S eye A contact |ens can

gror é’&ta ﬁ:tber%X?e SR EEY a user' s eyesi ght, but that

[0011] ne€e@ontact benst haferrsase strActuonthatdcan tmuslamﬂnrber withimayearer's eye.
roprlate terial Kk in.the ar
# contyf BB B Brfecklh oy, ot BER P sl Mo g og he case. 4
contactigior ¢caoh beeofsaany Appsiptiateonatetigidnogelin therartaartiateedes/elapell earsl can be
to a contact



| ens conprising a silicone hydrogel material. [0012] A
"hydrogel " or "hydrogel material" refers to a
welstreriBt mat eri al which can absorb at | east BOI/US2008/057774
percent by weight of water when it is fully hydrated.
[0013] A "silicone hydrogel" refers to a
si |l i cone-contai ni ng hydrogel obtalned by
copol rizati qn of a pal. pn
a soft 1558 PRS2 oty 168E A F s Rkief SRRl o dsra o g pontact
lens coatprikiegstsilooee Eydrogelrmmterd:aht ai ni ng rracr omer or at | east
[0012] FBS&; OSS| LPEWdlr?%el mag%'laﬁ Tgrsnatgm nc%rﬁJ Srgl?ﬁégglgwrgch can absorb at
least 1(maé|eemtatiy vagight@f tvaten whiee itdefully hadrateidl | nore readily

h h . 00151, . A
0013] 25 SR oRe Ridrodfatdfirs 3 Rt poni@h BR v aRa e oy
copolyraernizatien pbh pnlymlelmhle t@mpcmiloe(mhmrlswglag t;hatasitgmﬂ s{tl&:lohg—contamlng
cul ar. we an 700

h
monon(Rg & B3 EAE S Ehsr <oy i trien & it RpriTRae Siicone-
containmglmepblmem\m ght conpound whi ch can be pol ymerl zed

00141 £V 5B iR ah S5 E0r BC HBRS A1 Ghal B Bt Tl Hithag e
readily a@s_bomt wih suatdr @EhAVithAigigol ysi | oxane” refers to a
[0015] glnlgbﬁf)% (Iarn TV(\%IT%EII% maC)rl]%f a&w&@ﬁé&gs uenrc]jqﬁerl]tt la% be polymerized.
Low m(ﬁTéClﬂ}ierlgmrtymttdtlylmeaﬁiaGér@gé vaiep@tan @rejghts le€6th@h 780 &rajtbns.

dj . ' .
00161 ¢ 2 ch ety e 7S G e g MO el ey P B prion can
be polyaaribeck whd/or @ossiinked. ivedaum tandi EQennmjécu%rwvelghth[mrally means average

as used herein, refers to

0018] A "v

momcui?r%a 9re?1‘?5¥haﬁ‘ soragt%f V‘%ne et hyl eni cal | y unsat urat ed
group and can be polynerized acfinically or thernally
[0019] The term' oleflnlcallx;ylsagﬂigted group" or
"ethyl enicaly unsaturated groupj iS |enpl oyed herein in

b
R R e e e

indepengesdly arrmr@dal@nbﬁpgmuakw {aeCasethieo®- ¢1olﬂ1J0l'@B|k§D|nC1 C1ofluoroether or
I S

Cs-Cis %&Lﬁeérd%%l_i&o{h rﬁ%?%%[grysgerhga ch>/’ g %%)2 %(rlni@/ Eé@oﬁ@%ﬂgr orqgrtlary amine
group, tarboxyngroal| oy ‘caibexylifasice rcie atnontcgen afd,ordigbes| i nki ng or
[0018] p0| Xr(fﬁyllé 'n%’\roﬂfer a?ggé(dﬂrlﬁérh@gkngé&? ?H?ﬁo“e?[hat ﬂa? oplé .o’ne
ethylenmraﬁsssmsauhfetﬁadaln@umanqo@awbaemcblszre@j'zend@cprecaltyrcnrﬁwrmylly-

act+] 2 fe nlL.e, .
[0019] r r'gga: t‘é{rjln o(%l@ﬂ{ @atll %Ftﬁllédgb @'Bup cf(? gtgylgggmn%%{?/raéﬁd group” is
employxd thagein inrealolioad rsarrrs)e andi is intewded t eneainpass@ny gamupstchstaining a

>C= C< %ﬁfp Iﬂb \md'% eWéenB%(l)l iﬁﬁﬁﬂlawg qr86§$ﬂ&u5§%ﬁtﬁ%§5ﬂt nacryloyl

methacrdeyh af”[vl minglt; Sfasenubedoﬁer ©F@ conldintdt gouphat a mat er| aI

i s | [ o
[0020] B@% rfelrtgﬁv PRy dglg rrlh r%%éé?]ple t&?urﬁ@ ?%géin\lfﬁﬁ qripglymerlzmg of a
polymenmﬂwgmmmmum a@nen@dynpmloy Aenatedal maangdhrahtke guingreg., crosslinked
and/or %@%gﬁ%d@@é %nl'ogrﬂ%&‘ B{/ Gctitic ﬁ%ﬂiaﬂ&i%@h Qg, fbﬁ%%p]é? UV irradiation,
ionized radiation (e.g. gamma ray or X-ray irradiation), microwave irradiation, and the like.
Thermal curing or actinic curing methods are well-known to a person skilled in the art.
[0021] The term “fluid” as used herein indicates that a material is capable of flowing like a

liquid.



of water when fully hydrated. [0023] A "hydrophobic

vinylic nononer"”, as used herein, refers to a vinylic
wWorwsireii3nvhi ch is polynerized to form a pol ynePCT/iis200$/657774

insoluble in water and can absorb | ess than 10 percent

by wei ght water when fully hydrated. [0024] A

"prepolymer” refers to a starting pol ymer which

ltiple ethyle t t ed
10022] ¢ o HyPRonPils PBNE monGiRGE By Efcelt MR PRl yAl BB eR
polymegizexdt tosfoin alpetyneo thater water-solublé ionedn pedoyiret Ipadtadipeegceat by weight
L ght nmuch higher than the starting

nmol ecul ar  we
Ofwatef)y)vlhﬁ?rglf“y h%@%} “Mul tiple" ethylenically unsaturated
[0023] gr OAIL‘}S/drmﬂmblca/inylieaﬁ)homw, ausiddreadih yrefirs toeagihylichn@@mer which

is polym%n%édj%h cao%? g&%ath %fnﬁs‘é&%{gﬁﬁg\%@r 8 Ltags%rb less than 10 percent
by weight eptdr ywinen fl\ruylhybratenﬂ ains silicone and ethylenically

10024] oAt b B e e st S PREU MG SoRBnb e b Bpieany
unsatumtezhgrbugghanrd ¢dmave ¢uned &.qr tnosglnnedi))ammcal[yﬁﬁb‘iﬁ]am a crosslinked

polymep % T S eV amd i WRTl By PP 5 e g G Potymer
[0025] r ef ‘Bhudtidlel etthdermicatip @nsatvataaiggonmd @earhsaat |swst gid, pueteadbly at least
se s eC|f|caIIy noted or unless testlng

three e%@f?f&l(}? % 5 Lﬁaﬁegg(%upgt herwi se. [0028] "Polymer" neans
[0026] a mAatslicoaé-cOommid) mpqﬂwhgﬂmferzsl to@ mem)lymermdneh contains silicone and

ethylen.tcg{?}ﬁg;n &i‘ﬂ@%&%ﬁ)#% C LE)S éﬁsﬁgked q,?tlplg?lg/rtgﬁ'é@la in 8 caossllnked polymer
having embmme@wtlmntoermbm;rttmndbssiartb@ dohaterone or nore

o027 % YLD S 5, PR RSB TR i ere
materidlg)r @8 msld Heveiot refensito the oupbenbvdrage moleolipnmeeigatuwoessi atigerwise

| [
speciicefy BB AE EgR B SiuPon FERE MMeBiband” means that

[0028] t he'PolymeoUumndaras maéeial fooded bys dolgzhnenzmgtbhey ot mowombadmers.

t hyl A .
100291 7 o i i Bk R BBt v eangprmer s
intendeidhte desaribe et dnas)r bemaaethtpkénfcal@durtsla&matedlgtquptsmatz@ béen covalently

attaohefilp % ol SRR B PendfiR B DS B B arand o e SiiSotymer
accordlhgt@a«teublmg pradess. A hnd)r’rt&thymmcsallﬁambtlmlrmd $reredierence to a
compolifi ELASNANRE EORRALTY A R findd et 58 obifain op single

ethylenciaby sms:mreted@rajpem ‘dleithykendmlly mmflmahbécy aatongroeindindane that the

engds_af the |on contaln ner_.chain
compofiierbegh s e TR Catas Ao BwRlaLd [idilpreo arous
[0030] i ni Theatees daﬂ@ilngibolgsnosate ukishgf pplepotpmier isrigte nésttoi reier to the
units e??ﬁttcr?gnfﬁn%% Ieel rﬁ%iygtl ne- Al knéqgr]p%rﬁgro%h%lr{]\hﬁll(l;ﬁatsoe{nschbr%%lt % main
chain oﬁttetdnepqtymettbminlghone ,smglehmvaleyl Ipikag@[*pretferah)iy atene of the ends of

cl ohex ket one, Darocure(r) types,

the p°'¥§"8>¥ nreg%CLf}/m?? f)glt/ Segna(?rrf}yef erably Darocure(r) 1173,
[0031] andA I'prgdmnitiadr ye2B58 .4 dedRdal hat tnitatesatadical drosaihmklhg/polymerizing
reactlor&E%gtel qsﬁkqfﬁ%&pgmfﬁerﬁ)t Q%F]Itl?tg) tll{]glg 8, Wlﬁ’l] Fllmlgaélog,fbeﬁ\égp methyl

ether, digtboxypcetbrleanminesa bénaxylphaimﬁtmﬁ d»eutefn:-ll-hydroxycyclohexyl phenyl ketone,
Darocure® types, and Irgacure® types, preferably Darocure® 1173, and Irgacure® 2959.



initiators include, but are not limted to,
2,2'-azobis (2,4-dinethyl pentanenitrile), 2,2'-azobis
W@ 2008tret1By | propanenitrile), 2,2'-azobis PCT/US2008/057774

(2-nmet hyl butanenitrile), peroxides such as benzoyl

peroxide, and the like. Preferably, the thermal

initiator is 2,2 -azobis(isobutyronitrile) (AIBN).

[0033] A "spatial linitation of actinpic radiation”
10032] A tbefyal it respisJh 6 BhedteRhaf Rk BETRIG) o et i on
crosslinkingigugyriertzimgakactmydyitee dse efchead ebgrgy fEXanglesngflsaitatde thermal

tatorF Ml oS PRI el 2t Bo b BaeR g 2502bois (2
methylpvepanethétfilie ) 2R'jaeobip (mathylhatamaaityie), Poroxieleaspireas benzoyl peroxide,

pal |im i f .UV jati . be .achi b
and a8, bterp i BN R i on 2 o8 g h R SR e
[0033] r e gA tepafiainimitakied off sdinicmadistion” cefaddd abyacaoldrocess in which energy

iR o LB B b el KRR, hons

thereof( fodmeinge] in @osppbialytrestritted hefn@eg o amaret haeing iarvedilydefined

, ked ' has.a wel |. defined,. i ph | . .
peripn g TRl PROERUT fead el TR R ) Bigevey bv vsino
a masktdreceeodisdtihak artgans sareaitiraipie 0 e giore (Uyhaskspegical) byrrdMded by a UV

mpermieRle ] Lpf RO Ot ha® rlmatoan LRGPl hFiseraff y s Patent No
6,627, 124di (hgreinnntdrporbtmdrbyatfeserselis tteattiraty). y Timuahbsked begion has a well

soine e bR BB RaRE LR AR - ERL45 14 o Bhinns
radiatioh\énerdy, Esgegidly WM nagiatibm gaefres eritation celectioanradiat@ne thermal

.. dying_(.0r colorin f lens, tqQ enabl e the user t :
radiatiod rRaffaicy Py Bang Mok YaBT At SipsreBrpash fupgam i
order oattloy agehardi toiachiecd good @stricti@aandign thendtieerrraind efficidng use of the
ener well known in the art that a dye and/or a pignment can

WYhe used in visibility tinting a | ens. [0035] "Dye"
[0034] neadivisilality tibtitga ircrefdroade tos lead mebhes dyin@(os ableend) ailadens to enable
the uset [ egf 063 o 5s IR BB £T1 R RIES LBR R Wfiotgyr oeaning
containstli ft &bledl Kmoaoompet arbthat aldge armdiohe pigeedt ¢an thdesealrie siitdlity tinting
i nvention. [0036] A "Pignment" neans a powdered
substance that is suspended in a liquid in which it is
[0035] i nsDlyabineansha pulgstante tbatris belublefil asolesatent] tiatdsrestd, to impart color.

hosphor.escent .pi nt rl escent pi nt,. . , ,
Dyes afe {3 ESIUCn i ROt 80 2 S@llps SabP e R syihle biggpmeativle
dye carbbe asqal in\teel presentiisventies.ent |y preferred that the
pig t _be,heat resjistant, non-toxic and insoluble in . ..
100361 5 AR IgmEHT 6R0n € PerEs subsiEss, Bt stieperidgaity fladig 4 whioh itis
insolubles Adbigreeican beedhwrddeant mgmentt prmdsehhmscémmgmG_negieedgéaent
pigmen"fl osr::’lg’:rgﬁva%% rtﬁgl g)«;igtmrrg]rt]_t mﬁlﬁlgéﬁzg?i{a rlﬁ @gr%%ﬁtfﬁgfﬁ%nggnl Tolygﬁ,til i%g)resently
process Br r"to or p or t e I'on
preferred thatthe pignmentibie dlea( repistant oahitoge asd mpplubledn tquddus solutions.
surf of t rticle 2) .chem cal_.species, ar .
10037) 5 i SPRRRP InebiEe Rl o Fire LBl R W Mot RS 0 fopn reated in 2
surfacecthestment procesa (e 4 surface neddifchtias pratess) phartge) posterior to the
.chem cal.. groups. on,.the surface.of, the article ar .
formanigy GhE Frich. B icf 'GP k Py S sBliceldr b S i 2 chemica
speciesaare agisbrbedoa® the duffacecof thexantiple a(3y theushieadel hateied (Bemi electrostatic
i ncl ud b t )imt t 0, .
cnargePfSEEREET o MERAT Tie LifacB R B8 et telt oPle PP giace propertios
of the astinld aeeotiodrwise raodifiex]. Exemplary surface treatment processes include, but are

alens.



(see, for exanple, U S. Pat. Nos. 4,312,575 and

4,632,844 herein incorporated by reference inits
wepiosnetly) ; a surface treatnment by energy ot hePCT/H82908/057774

plasma (e.g., a static electrical charge, irradiation,

or other energy source); chem cal treatnents; the

grafting of hydrophi lic monomers or macromers onto the

. surface of an arti.cl nmol.d-.t r ansf.er co roces .
not I|m|qu8t81 @g%‘aa PWCFJSS§S |rb£/$g:|qtanl\8nlz gﬁsd §E@“ % qu ﬁjr%ce o?an article
(see, fdregamnpler diSe®ah\WNasefl S12BT8 and 41613Q Sdrdthieredit incorpoleted by reference in

at i on, of ttin i nto | ens, .. .
s entirpfyA R TR rRisfer B bhy B oRFE Hof ki fheg Statig gepiigal charge.
|rrad|atbneatdﬂmrtenprgy0§outae) p}hbym‘m‘ treattrieats) ther gpitisg df hydrdphBic monomers
Pat ent 45,547

Oor MAcKTET? Oﬁ@gﬁe %“r?é? %38 agﬁbé é“‘%‘bga’éﬁ%r do??%%ro%sf Undpsgddn U-S.

Patent Noc®,7p@02% eh:éré)y nfoefp&rraad (33 refereinbelmtsemttlrete): thesmgorporation of

wettnge Bl RGP e T URTLis ek B Rt Giss0bs: SBEa eatment pio o
ponme('lhﬁroaD proposer ipds.at RatebyNoe Ueae ez, 4,042,652,ent98,417y 5,219,965,

o067 0050 By 0% re Ral kot t 8 bk S B Rires)

reinforded4bdid-trardfer cdatind Ais8dSed b, FOB PatEd} AﬁplB:ﬂatldn Bﬂlﬂl,catlon No.

WOZOO?Afﬁ%qg?%éegém nE%b%g%t%é%&ﬁ%%aépgg b %II’ g:gﬁ 8r-by payiarr coating
(“LbL cpatgtsshitaigecactdrdingtosnethedsldsseribéeih U$ PteBt SBatNo. 8lds1,871,

e1719.529, ¢ 7o 00 371 Gl S0k red Pl IR Brisidie Bt

entiretieg)ert gas. [0039] "LbL coating”, as used her ei n,
refers to coat | not coy. entI attach t
100381 ® Sty Pl oot i e R B Bt e R PGl gh Pat. Nos.
4,312,555Im¢eﬂr632)644a7m plasinhlday ikieetsally amiotiireoaf lywerdlkangsand
i charge %) and/ or _non-charged materials on the | ens or
MTogeMo Y IH AP a" RE" @8 coating can be conposed of one or
[0039] noreblL ay&tm@ e[sOBéO}le#esn usfeds ther aiating that ;soiojmtmralemtly attached to a
terial" refer a. merlc mat t., has
contaol B g o SaPp PR R € 1R Bl GREy Eosfien o
ponlona:S(opdiqrw(B(ahd/@k plbresharged araterizis grphe desent nomd dalé tAmigL coating
can be qs]c o %graterials i ncl ude both
ﬁ8m§8§ﬁ f) 8%5‘5\/? é’ SOSi tive charges) and pol yanionic
[0040] ( haAs agpdiegeih) a/&)dymgem)eriﬂﬁlr@‘e'rsabsa po[l;@ﬁ)eﬂr[b]mﬁenmmdutdnas a
pIuraIit;Ef%f 021@ Cq%eﬁtﬁr?%cﬁs d'n&ﬁzagle?%rcﬁggé asgf;h a8 ggly((ajle(&)trr1c1)?}é’[§§Jt |Pp|and m%gpe doped
conductieg polyinecs. | I?Dlml@ataetmtalsSecludé\both podbatiddicl(hating pOsiB&Icharges)
793 73 6, 81 8 26 (herein incorporated
and pO@?hIPI%I Z n neg,latlvet‘ %arg;esg rr%al%eri ?i’) [0042] An

[0041]1" anlformatmm)bi al Ltagmatlhg oasa aostzdt lres er mpldrtefifensy beaecomplished in

o nomeGPSTYGR 5k SERA o JEEHGAT SR B 61 0% s,

6,793,978a6,31 €86, |65896’192m(herent imeor@otate({ OB reticastin thedrenitiredy).

met t.al ans i al
[0042] of fgr&tangn r%ngl eﬁtr % seg h [eln. r%f/e?s %F?r g}emlFalghaqps 9apable of

decreasing bnelonio&irg orringtilsitirey thegrawdd ofqricréorgafsms Bdch &g thaBterm is known
in the aﬁl.J’ Sb, Bi and

[0043] “‘Antimicrobial metals” are metals whose ions have an antimicrobial effect and which
are biocompatible. Preferred antimicrobial metals include Ag, Au, Pt, Pd, Ir, Sn, Cu, Sb, Bi and

Zn, with Ag being most preferred.



Zn, with Ag being nost preferred.[0044] "Antim crobi al

nmet al - cont ai ni ng nanoparticles" refer to particles
whamsneplal si ze of | ess than 1 mcroneter and CPRCE/HB200SIQF7774

at |least one antimcrobial netal present in one or

nore of its oxidati on states. [0045] "Antim crobial

net al nanoparticl es" refer to particl es which is rrade

ess i all i.m crobial et and have a
10044] o7 ARy sl Fio B ee TR ForeRBloif fefero BB halind e ortess
than 1 mhﬁoraﬂl‘er amd:cmbalallngraete@bt orenapiatidrolsibleraetabprebent i eseot more of its
sidatidstQfl€ or nore of its oxidation states. For exanpl e,
oxida %ﬂ?@gP cont ai ni ng nanoparticles can contain silver in

[0045] one'Antimivpsteal ofiethltranopartielts’ o-efestcapmcleswblah &smAge essentially of an

antImICth)h% Er}ﬁ?{ﬂ%@ﬁ%gve ‘a%?zgf'o iegsirl]ﬁ é‘ﬁ'@%?% f&gagwlrtlpn?crgblalnrﬁét%, in the
antlmlcrtmlmpmtal|nehe|sart»drle$harahse3pr:etserhum paedr rinyreayfs&aalmdbharea;tates For
t heir antinmcro

exampl SRS ha ReRBR S @B T BB arvhs 2R G pyeayon states
such aoAghagat alvdaAg2+char ged or neutral, largely depending on

b
o0de) B2 R AR o M i B BLRRELL
nanopasticds Whizle atehstabiilzsd| dyandtalviteen dpamnd thelr @sepakathabiabilized
n Sui_t nmat er

antimiofdtial Afetd Bhod BRER T Eah B n TSR vBY snmsl e Bidatively cparged or

neutralclbayegedepeotivig OnIacmamtlelr(bmcecalleegsamllnzed)wrmmas gegent in a solution for

NeJo) oni c nateri a rfact ant saligcylic
preparlg% }% naémloco&qtb qles adwocapﬁgoqllrz%‘éﬁe qﬂiﬁ t NeA pa%%(;a %stca%lllzer can be
any kndswmmmbmbnehalt Ei&emrﬁlaﬁy sitainl&,ersalﬁcIuSedwfhen’ellmtatlbs dds#ively charged

ass throu

ponlon tﬁ ?Fn egla Y]eyg P]OI pnic ter PP} arss%g ctar(l:t salicylic acid,
&{H? AF i % VPR LIRSS rectae

alcoholsandmdllkenally expressed in units of barrers/rrm wher e

t th K, f th
100471 ' T G ERRFRBIRET Ao e 2l WSkl Rins bl PRihRn vgen
will pasﬁelhnonghﬂaaaem[c( mlﬁhajmylge@ (Dx;(genﬁra)wém@s_b(h_tynDﬁk/tJ—lg)cbnventhally
expresTgeé%ié)(l)J4 %g‘T t?azrelr Sy r\]@gfe Hgﬁeg%veé eqrtgf? r%slr?: c}g&hee@g(e'riap[fn uanits of
mm] ovienthei arsa belogyrmsur;edramdabarkertnym’f 5 defieed @ad:e at whi ch

oxygen wi || Sst hrou

2
per neabi | i ty | c8ﬁ3(ﬂee|q?r(c?ﬁ1al e)@r& gg?(d In units of
[0048] bar Ther istrinsic€oxygeb aemegabilitys, lEfof adehsamatefiglodd@s not depend on lens

thlckneﬁ e%ﬁ'lr)g nc");'(%/%%n é%rn}eg%iﬁy n‘ﬁ%h%l ra e }\_I%?(%h gﬁyégn i/}l éa%%ﬁhﬁ%ugq A material.
Oxygeropetareabititybie ccmmtusteﬂ!lmtexme%edh @nilis ef bamretrd) avherd ‘,‘batl’e:é’ is defined

unit "barrer” will have the nmeani ngs as defined above.
For exanple, a lens having a Dk of 90 barrers ("oxygen

per rreabi | i tj/(cméoxyges)()nna)mﬂcra X deckmersisg)bk 100 i cr ons
woul.d have 9{ },pol. barrer
i

100491} ox3fdea] PR sOY b in ey Ry LY pppsistent i

the usedio ttor algriicee unit tlarretievil ha/\@'themeanmglsmgfdequ@aimve For example, a
|

e e b aRL o St e's LB R e i B 5 3o PrnBis R o

90x10 10

as:

(0.090 mm) would have a Dk/t of 100 barrers/mm ( =100x10”) (oxygen

transmissibility barrers/mm). In accordance with the invention, a high oxygen permeability in
reference to a material or a contact lens characterized by apparent oxygen permeability of at

least 40 barrers or larger measured with a sample (film or lens) of 100 microns in thickness



| east 40 barrers or larger neasured with a sanple
(filmor lens) of 100 mcrons in thicknessaccording to
wa2eeulaset ri ¢ met hod descri bed in Exanpl es. [PBOB0$20081€57774
"ion pernmeability"” through a lens correlates with both
the lonoflux D ffusion Coefficient and the [ onoton |on
Perneability Coefficient. [0051] The | onofl ux

Di ffusiaon efficient, . i s—det erm ned by applyin
accordigh (4. SoMmeRE peifipdlisorBbe ARG "S ol as) wher o n
[0050] = rHie“i@f parowabitighthpargh d lend tCorraldtedwith dbthathefloroflas Diffusion
. eXpOos 9000% =, onof l.ux . Di ffusion Coefficient
coeticf S e Bfiebn Tt Rt B AP SRR e r ence [ ot/ L] dx =
[0051] t hi THenleasfluxf Diffesien Cowfficip®)b2is dEeemireaddiycapplydry Fick’s law as follows:
Pernmeability Coefficignt, I? S }hfn determined in
accordance with the foll ow ngxgal% ion: In( 1 -
where ACE t3té Gf @) tpanspoerllAft/min]vd where: C(t) = concentration
at, ti t in the receiving cell C(O =

?3;_ Sroediolfﬂé i ons A0
it 298107 EOREERTFELIMA of sodi umions in donor cell A =

Desrhmafiex Biffasion iCoefficiehejnem#dmad exposed to cells V =

vol_une of cell..conpart t (3.0 M) d = average | ens

tdﬁi'c%ﬁggrgrq%ﬂnfjﬁ%reg{égémg@gosed P = perneability
deefthickneastof [€D8HBM] An | onof | ux Di ffusi on Coefficient,

D, of areater than u 5 Q fmn i :
00521 0, ftis BaEBhGn PERGRIRL odidart Bt b iR agearpnge wit
the follovgingregeatipnef erred and greater than about 6.4 x 10 6

m2/ mn is nost prefer 05 t.J,s known t hat

on- eye novenent oﬂn%t1h'e£(ﬁgﬁ%(5?§_?jé%mi/ygd to ensure good
where: (¢ cexcéraragien obsudiiurh ianseit et it theeasaivieg gallod cor neal

lth. |on permeability i.s one of the predictors of

ik DriahSReBRETRR A sodmid B ool Fy “of i one 1 s

Bet | eviexinliranderedi ireeclbhy aeaappodddanaklld o t he

rnmeabi Lity of water. [0 A "reduced E nodul us" or

VL G Bmist sPl e e i Foung: s modul e i 1

def er enerage tena thielstasain thelarenegobydir ogel | ens obt ai ned

crasslinkin first prepolynmer wth dangling

%\c/)'_[ ysipF@%qpﬁ'%g?@f}%‘?’mchai ns is intended to describe
[0053] t haan tdnefli Diffdsibu€ogfiicient @ubtigieatef thaneaboans.5ixs! 0Smainf/enin is
oo SR8 6P SR P DT 95! RTS8 S RS GR B B4 nan ou
6.4 x 10iaminifgnis ibsibstrdrefelrey. i denti cal amount (by weight) of
[0054] ?gleﬁlsz hlgi/(vﬁgﬁaé%bg%%%&&%rmgeﬁggﬁﬁ%ﬁe'g‘;%!qlg’ rJq%[re%kén%%rebggo% tear
exchange, and ultimately, to ensure good corneal health. lon permeability is one of the
predictors of on-eye movement, because the permeability of ions is believed to be directly
proportional to the permeability of water.
[0055] A “reduced E modulus” or “reduced modulus” or “reduced Young’s modulus” in
reference to a testing silicone hydrogel lens obtained by crosslinking a first prepolymer with
dangling polysiloxane polymer chains is intended to describe that the E modulus (or modulus) of
the lens is smaller than a control lens obtained from a second prepolymer without dangling
polysiloxane polymer chains but having substantially identical amount (by weight) of
polysiloxane (based on compositions for making both the first and second prepolymers).

[0056] A “reduction in modulus (AE)” of a lens is calculated based on the following formula



[0056] A "reduction in nodulus (DE)" of a lens is

cal cul at ed based on the follow ng fornul aDE = Econttol
WE2@81100% control in which E is the nodul us of PEr/US2008/057774

testing lens obtained froma first prepolynmer wth

dangl i ng pol ysi | oxane pol ynmer chains and Econtroi is

the nodulus of a control |ens obtained froma second

prepal yner_w t hout dangling pol ysil oxane pol ymer

chial fsobutE hayjng substantially identical anmount (by

wei ghtB__of pol ysil oxane (based on the conpositions for

maki ng both the first and second prepol yners) as shown

in which f Eﬂrtﬂmp@ll@s o5t lans chianeddom  first pigppmeewih Hprgling
ponS|Io(xQﬁ+ B%I%/mep{;haﬂﬁné %ﬂ)e_rcﬁrﬁm fs"’ﬂlg H’Hcﬁlh%g o@@%@gtr&neﬁsrﬁbtam d from a second

ow n or nu x 100% control 1 n

prepolmﬂrd%thpw dagghrmepqlmﬂowmbmn qhwnéfbutahaw subgtangalty identical
amounp(*Bﬁ/ We’tfﬁ% dt %WS hé %as@ﬂ %HQIllé’E@ﬁp(ygltHﬂs @&%Hlﬁlﬂb(ﬁh the flrst and

xane hains and TP COntrol 1St
Seaﬁ@ﬂ@?ﬁﬂﬂﬁ@$)@?SQ@Mhmé%@ﬂW%12Iens obtalned froma second

[0057] pr eml g@ésé/‘fhtl(n‘pbgm%%&g (ﬂgPﬁobfyasl u%éd’ﬁ@é'ed on the following

ut havi ng substanti a entl cal anount (by
fmﬂ“mME|ght) of pol ysiloxane (based on the compositions for

naqug q th the first and second prepolyners) as shown
|MPB@£€M 100@58] | n general, the invention is
di r_ect w0 @ class of actini cal | y crossli nkabl e
oA LSRR R B L SR T e R S
danglm.Qﬂo}W%xaﬁb@bwmelr ﬁlﬁa]nzaﬁn(ﬁlﬁmlnm i€ @d iyn @éﬂﬁédbllm}kalbi €ontrol lens
cone- cont ai suc,
obtaineg i 8 Seis o REFRP i ap Ve brBhg PO HRE e butReving
substarkteuy m@lnﬁbaﬂ emaoﬁtttbﬁm/@@htbwg@o@ﬁld)xsprlﬁ&iaaéﬁ bﬁhHQ/con;Jpcisnlons for
al e abi e ion perneabilit
makingioth 18 P ki BRLE R b S Rl S 2 Y
[0058] i ncmrg@aé@l ltmmmd@mg)lnlmgurméw?d A& a@nmuymrcr@é@,amm)le silicone-

e to are Si n .
containipt B Resul Bterfamsed ondisopudny Mo parefiifanging,
polysnd_?_(Eﬁe bolgﬁbsth%fhtwlmhmgw (Erb'#sllﬁﬂt%\sm’d:cmeafogtai@iﬂ@ﬁ&bolymer,

e present in 0 one vi des an
suoh RSV REEEAT b il lbicsisBo RS naR SarL porBiidensPE Dafaa reduced &
modulugfanti rwmtam&m;; leqmvalenmﬁyges perribablignNThé e geengshilitpxathe resultant

t hy
lensos P g pAITIHS B 50 A Mg AR SR B ATg RS eha SHed:
prepolydiees odn b® Usedmowebdry kitioorasathyldyodell beitacimeisieg ad particularly according

to the L}?&!tg/t?eial gcr}]%o&)ggﬁ’%bm,&]9|3|ongr omers, wherein the

[0059] The present invention, in one aspect, provides an actinically crosslinkable
prepolymer. The prepolymer of the invention comprises: (1) dangling polysiloxane units derived
from one or more monoethylenically functionalized polysiloxane-containing monomers and/or
one or more monoethylenically-functionalized polysiloxane-containing macromers, wherein the
dangling polysiloxane units are free of ethylenically unsaturated group; (2) hydrophilic units
derived from one or more hydrophilic vinylic monomers; (3) crosslinking units derived from at
least one polysiloxane-containing crosslinker and/or at least one silicone-free crosslinker; and
(4) optionally hydrophobic units derived from at least one hydrophobic vinylic monomer, wherein

the prepolymer comprises multiple ethylenically unsaturated groups and is capable of being

10



dangl i ng pol ysil oxane units are free of ethylenically
unsaturated group; (2) hydrophilic units derived from
wW@e@sate1apr e hydrophilic vinylic nmononers; (3)PCT/US2008/057774
crosslinking units derived fromat |east one
pol ysi | oxane-contai ni ng crosslinker and/or at |east
one silicone-free crosslinker; and (4) optionally
.. _hydro n its derived froma e .
actinioq G BB RBE e 9L BH I PRI T o 7 B PYsage hvarooe!

materiat.onpri ses nultiple ethylenically unsaturated groups

10060] 3 CTiee o RO RY P AT &0 N L OF 8% PRI o gtd Be free of
any etHyLedroa@ebnsa&IretedajroquQO60] The dangling

100811 £ e RREREag T e 4 Byt e Gy SRS ER Bt BBBa from an
intermegiiedy pspolfriéraidiih pemdactom terarics furctibndl Iga)Uprbyea’llhylemr;allg functionalizing
the inteP e B ARy es B Y PR RBEHD DS R hes. according to

any cofalertly iconplinggnetbigd.by et hyl eni cal | y functionalizing the

00621 o oy TEREAHIFa B PEOALAGedinl figups capgpm a covatent
bond oclnkayenhdiegr koowplcomglngeedmndn chdiitls, sichi 5, weibiatidoredaction

h h h .
condiigr RO o Balia sy kAR ERZE e Ry
displacemant) comditiamsdDiel soAlger iea ctionacsondibinng attiatie cmda_sl'mking ronditions, and
LT T e N T e
Schiff bmeadihichansy, fubBhed ise iiddesd; aeamlmmglroopmhdts witts an aaitlicbloride to form

. [ i nkj d h .
an amifi fiiRer G Reb Y e ae Bl Ay PROT Pledaiam,g pir nkage: an
hydroxyIrekedty dith gn teopydratd wrfornaa Sedthade lodkage;vini fofdraxglyreb cis twithran epoxy

o form A itk n it BFTart B Wilkghatt etioRls Rifin apiesisr inkage.
[0063] gr oIE»penn;ﬂavtcsvalemtrboads osmgmamecrt areffommmadebatween pairs of
cossi o 30 ns e A RO s R ) BB Gl ™

carbantate, fuosramaathmmemlrie akoidpe efar@ing; manehy)dmmmkmdleaommomteh

id
canbon. Q1B ok ione T AL B Mgt e 0% by osuinae
sulfmarbrelemﬁfonmldesthufestar a8l sikkkabdilexare) hpterodynles,utliecavbbhatet
et her, acetal, ketal, vinyl ether,

th'ocar%ae{?%tgh%r{dgpmoﬁpi%na 9%t hane am ne, am de, enam ne,
[0064] 1 m Eb&gmpjawmeactlaa‘gd]upe,lndludemydijglrgrowmrahommg@up amide group,

anhyar@E oS by B ARER PR R A a8 o T h Gl rous).

halide (shilofideydmordige, rbhude)‘-;at:yﬂrchloadgl|$otblob)aamete $socyaraates,monochlorotriazine,
, eter ocy ¢l es, .thiocarb t hi ocar bamat i nd .

dichlor qh%zsm%onoa{]r% 8r di- I'[a&ggﬂ]su%(ﬁwsp zwrldl %ac r}ové)r gr-rbaﬁj en substituted

diazinej plmdspderahydireomllengrdeuazlmam melfqryd)hqaildeahydﬂexyguwmmlde ester,

nyarorfApiRielcha &b, ' el Mo i ooy Qe e S-2-
pyridyl blth)mpotmnonard|ddeglyo>ead;3dlde¢1lydmrepdﬁy i sot hi ocyanat e,

[0065] | Solgpéag@eas’tocgjqﬁ%t Cé)leino@to%e% Iur?@éb% W?Ad%:(\)()te{ar%%% %%rbodumlde can
be usedilrrthalr(;ogglngsﬁl b$:a:jbl:ouylamgﬁnfaamlne to folro s reomiderlinkage between the

molecuﬂe;% ab (L)n)%/%olhlg cel ni rzﬁamé)pag’sﬂf 8?r’b08iﬂ¥ildesh grlei ‘Egt’hyl-3-(3-

dimethylaminopropyl)carbodiimide (EDC), N,N’-dicyclohexylcarbodiimide (DCC), 1-cylcohexyl-

11



hydr oxysul f osucci ni m de ester, imdo ester, hydrazine,
axi doni trophenyl group, azide, 3-(2- pyridyl
walrdokitognpr opr i onam de, gl yoxal, al dehyde, epoxRCT/ISDEH)57774
It is understood that coupling agents may be used. For
exanpl e, a carbodiimde can be used in the coupling of
a carboxyl and an amne to forman am de |inkage
3-(2-m§r§$%§?ﬁh&$§aégg fngégl%ﬁ?q%ﬁl)p{] (_:?Crgggl,n?lgé, o%xma}%lre%%hgrfeof. N-
hydroxghuceihimyide (N H®ordpiyJroarshifesucoinitedd EXZbe desirably included in
N, N -dic hexyl carbodiimd , . : :
carboahi €31 S DA R PO P A 3 B sl e(coniugaton)
efficiendy.i P coypids MEBKho datbokyls ,renting ix tan MN#4S-b bl site on a molecule.
Nh succi ni m de. (NHS) or. N-hydroxysul f osucci ni m de
e forhi) NSEEASEF BarDtel it otithe B ol a AR s e (oo g
[0066] EDQyreferalhiptthe funotigral pgpup edtie ioterrheddrppomheneds pélectgd from the
conj.ugatiqgn) efficie . EDC coupl es NHS t ,
aroup o BV ooy Y R 5 GZpBRT N sgpondary amine
groups IEeNEIRY carbokiglegrbopae«C OBIS), @pbry groaps, bl devgtonpa (A-Oied), amide
to am. .. [0066], R ~abl t he. functional
aroups G2 CRH ) e R PR B i of Db BE A brgvps
isocyartate gupsihatidngiosips (gX,0f= Ql @r,axy), agd @upgdride @rhypspandresngbinations
am no groups (-NH 2) , secondary am no groups (-NHR),
carboxyl groups (-COOH), epoxy groups, al dehyde groups
[0067] ( - Oh@) pretened endiod et (th&Thednizpiary empoty el withepegdants terminal
functiori(a; ggci}(@ﬁ i%t—%tgalpgg? Bg ?&aoéfil'rf]%['ézlag]&s)g é) 8%@&?%%@9%90&9@3]%8 rcomprising (1)
at leasti gne raciagtreyiemychtly flenctisralipsd paysdogardacanddiniog sndnbevee ahd/or at least
0067] 1n a preferred enbodi nent. .the internediar
one masg By bpisA R E LR SR B AR hai o Grce P 40 e
hydrophific @byl mebniiy (capiadwingesriezethylemically unspiatategionph(®) at least one
polysilo%g%gis)ﬂ%#ngﬁi cg(gﬁ%ﬁé}%ersr I&ﬁgltof %ngg%t?bgasﬁitcorg)eqﬁee crosslinker, and (4)
optionatip byleastaxarmgdmphblsic mingls monaner, pandiedthattat leaaisénecsfeomponents
noet hyl eni cal unsat ur.at ed pol ysi |l oxane-cont ai ni n
2) - TR ss 2 bt RN AP B e B 1T, R Rlsishl
unsaturatedegroui ean be coratendy higkezintb dizd bhytainag ttermnaidédy gomuymer.
(3),.at l.east .one | ysi | axane-.cont ai ni ng crosslinke
10088] & f oler Plegefedsitab e o e Totpuefiord saPoiving; i eidgs or
terminab futnictiovadl hyoups id drdsihedbye chpotimasrirativreofvd cynhpasitivnrmomprising (1) at
rovid { hat, at l.east one of components (2) - (4
least orf%wpﬂ%ft%@%%%lllyglér%ctlg?eﬁ‘zgg gplygl];?é(a?%ﬁgrﬁ?lgwgl rﬁ%r?ro&eé(anb/or at least one
monoethigieaicglly wisathatad pelykijdxane-cahtbipingmeadramat, €2) ajieasponahydrophilic
invli be caqv .enhl (] nke{% Lo LRe nobg aitngdri nzﬁgg%ql ar%én Ivsiloxane-
VInyle 08By kst f’%'&%@ﬁ‘e?nygn&’ e"Sprdt el PEdP PR Pe pRsiioxane
containinyt eosstidkeaand /o poleystene wilicbngreel amssimket, ¢4)rdptiahally at least one
hydrop@cgop‘é%hqg;ﬁh r%rﬁ%ggri}dsﬁ%% gﬂ%%t”og]?a cllaéingt?e%g@é 155433033 BlctBnal

thereof

0s co a
group thmagle tihjchemi ety énjicdliynosatoradd gredp can be covalently linked to the obtained

, | ysi | oxane-cont ai ni ng nononer and/or at |east one
'nterme%gaﬁ%é?%&@%ri cally unsaturated pol ysil oxane-cont ai ni ng
[0069] macr orey kn¢&) saitableemshoatmgeriyally dyptutibnalized pylysitoxameroongaining

i.e. . _having.one ethylenically unsaturated group), .
monorels Stypagt e e BpB e RS b edERipin one sor
ethylenénatly onsatiratedagdup) men de lused inethé metnicallp pslymekizable Cdmposition for

i ¢c_nonomer

oo BRI SRRko By 5 B AP BB TRPE

functi onal

12



group through which an ethylenically unsaturated group
can be covalently linked to the obtained internediary
weopsliyiter . [ 0069] Any known suitabl e nonoet hyPERUS208/§57774
functionalized pol ysil oxane-contai ni ng nononers or
macroners (i.e., polysiloxane-containing nononmers or
macronmers with one sole ethylenically unsaturated

bl
00701 8o Bl s R B P B s g
monomsrs br pacrdaets arethbes defirald tfytfnmhula;(ial groups. [0070] A
preferred class of nonoethyl eni calgy functgonalized

polXxsi | oxane- cont |n|ng noner nac onT?s ar et hose
defiNyed b fornul (1Y in \_Nhl ch lenot ¢s 41 COO-, O(N%
14- l_, —eat T2

d’] ependently H o Cl-C IkyI; 1 denot g¢s a

di'val ent Cl1-C2 al Ryl or C&;C30 arbkg raditaRy, V\,hl ch may

n Wh.ca el T, MR o GO i IO R eI GgD fRo

indepesdsttn thaoryG-Or alkygr Ry aewotasmamie/aginoapczg:aikyj@x%-@g@aml radical which

oy GG 2Ll F12ol &, TERGL S OEREZD ALt Bimors

hydroxy GxoUp, pr+rﬁ3§3}&lFéebéndary dﬂf@ﬁhry@‘mmé@@t\la datborgrglou \or carboxylic acid;

R ATROR ARG Hrren Y B e By o o B9 kol -0~ ~coo-

—CONRyg+, O 0RB0- BA-OBBINR 1,-Réind i@y ch@pride I@mitbﬁ]gﬁoup prlmary secondary, or

d f h C’\
teriary g S35 Kardeod ordit sRESbOR i aBT R iRy, Rri SoReted Rio
mdepedddﬁ]]ﬁoﬂblkyahr)qtherya’e(%@glaI@leZCaCkalkyl omdﬁp)ayko@y-@ubﬁitlkydi phenyl,
fuoro( G S G alon hREPI SCERRY o Bl Gre Al g is the

numbet @ o7 00m and p(indlgpendentlyrod Bach dther7are.annteferofédnmeX anTdleand (m+p)

o tom S S PR BTl TS B o LR R Bl S Blcnno
or monoadrglateld grolysengthylsilogages ofvarious3molketibaweighiopeygo,rmgryd-3-

monac T P RBRE B PO ARP IR enees

methadr;&oxyl-may@fdxymmmﬂymgﬁ)yl tezminateat, @tbno-butyl terminated

d hyl . si | . A |y , )
polydinfito R B e hep dship i Hilsonatiead malvaioxapessgen be
obtainedlddyadtimgehidaly édrivyibreaiiziog|df y nianofinctioredlized pgysifoxanes (i.e., with one

mongf.uncti gnal i zed pol ysi | n (LB, W th one sole
solo PSR RE S PSL Hal,-REETERL 0B, bbbl 36 &
describedl%l/e Sodatyle gramuﬂmctmﬁrmhie@soly@lsmrielseﬂe admmermefﬂylatvallmlbm, e.g.,

rom ARAPARREL SRR £50 17055 R SRAPEAL

[0071] FI ultbealtymfmhydropfiﬂab emlic hooomédrani kevideddn thieactifio@lfldolymerizable

compo:%\ﬁc‘)y oL PieR %r&rﬁ{?\? ﬁgnll'rbl r\lsflé;g (lfl%r%%r \ﬁlﬁbé?r{qag cr)]r tgrﬁmHe%%lncitignal
groups pB@fadle h}girctdmﬂlcwnwm: medomens arepeithowethistbditng e axteutstiar list,

term functlon L Qr uta hydrophi | i :
nyarox e iy S0 e s Alasnee e g PR Ml acnemice,
methadrylsml,dehgde@a&ylasrummdds,JOe{d:glaj}drhmetbtdacr;slaimielst ethexy/|dfdd &&ylates,
E}E ales, a am de
ethoxylﬁg ﬁ%% @%’rgl eaehy @? 9? glm/ anﬂescgydroxyl -substituted
Ci-Cs wiykydztrrmtrhlanmydsahydﬂwl sebsfmmt@d I@t/vedalagzlr\Myaeidaecs sodium vinylsulfonate,
sodium ﬁt,q{f(]rox Séjﬁ‘g)/rpaa r%é%?l%ﬁﬁ/&ooa% mﬁthyl gé{;’ﬁ( | fc?ng(pg(tzl(lj l\lljtv%gllpg;rrolgE;N -vinyl-2-
pyrrolidone, 2 -vinyloxazoline, 2- V|nyI4 4'-dialkyloxazolin-5-one, 2- and 4-vinylpyridine, vinylically
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Cl1- C8 al kyl met hacryl am des, hydroxyl -substituted | ower
al kyl vinyl ethers, sodiumvinylsulfonate, sodium
w@remsenasul f onat e, 2-acryl am do- 2- et hyl pr opaneGUUS2908$/¢57774
acid, Nvinylpyrrole, Nvinyl-2- pyrrolidone,
2 vi nyl oxazol i ne, 2-vinyl4,4'-dialkyl oxazol i n-5-one,
- and 4-vinyl pyridine, vinylicallyunsaturated

unsaturs?%cﬁ@xg%# o fatits Rat S AepBop b araniadRiks atky- (uhere

the termal"srainohals ol thetideg sl atjetenmI‘Wararminmm)nmonai(tm@(r latkykamino)(lower alkyl) and

diflowef oY RN Ear BliEhaG e nd O s SR (eiyLotpohoh, Nagnud alkyiamide,

N- vmyIéN bikylamideobod theNikei nyl  al kyI am de,
lik 007
00721 N ABbhe Mt Bi b foeBieyiE miitEiech S - AR dcAamie

(DMA),I2- NddoxyetHyyheibaqrylam (HEMANRhydroxyethyl acrylate (HEA) hydroxypropyl

h 2-
acrylatd LRV s P A H S RSyl Be U ERT r opyi
propyInneth dag atel e eochldRBE) amih opropy! myd thanamyl atethyd ebchpd d@xdimethylaminoethyl

memnau SR BIRI=RPE" Ay BV PR REL AR Bl gane (v
dimethymifmer]ylnfﬁilee;drﬂﬂhgﬁcrylghmrrtdtha’m}ldnardeydalm a@coalinylpyridine, N-
(1o o RS SRR reC gt piyedyrene v

(meth)aw;tldntachayingm \d@ghtedvbgdgealh@e(hﬂﬂr weig f frymi200ne 1508, njetlacrylic acid,

3- d vl i i d .
it e v AR PR RPeRr ey B Pt agpiggioe. amv
alcoholaarmaNgAntyl aa/p&olagtemml ecul ar wei ght of from 200 to 1500,

th
100731 peclp araEatag Gihe b Ao alrans SR B rhestinksrs refers to
ponS|Icaeﬂ!de-amtdmmgajoh)dguadis: Oiun;k. tc;]maﬁabr bkaplotyyﬁer oﬂpcmb(ampms two or more
0073] | nve
ethylerlealy st aRS RhiRAF oS pLEg g AR Plinipg pogstinkers inlude
Wlthoutplohtynori dlnwﬁmocpatbabndlagytammmﬂyﬂﬁsethmwmn% sf warrious molecular
weight; &M%ﬂ% é}tageéi %) yéfmgtﬁgl ré('ﬁ,ﬁf?ss v\g({llogsr mrcT)PercSIa?\tNte]Péhg Haelltzlr))/Iamlde
termingted yaydioethysioa@nesi a’uryi@nlcieﬂemhlmaﬂkda pelydm@th;dﬂomrtelspmtrylate-
. im tat.i th { t d
terminadd by iy RidEna Thdh 8 Fefertlo 3R el yiiogppes: bis-
methacvylow-z -hedrokypad @b xy plopli pm.ydhydathyllsmxanew OIfN"Whitetcakss (3-
det t
methad oSS Al AL GG bR R L ShEp tichftimethyisioxane

onquxahey—domtamhwl madroman&ﬂected:frymah®g|©umcna$lﬁ¢g of Macromer A,
Macrorﬁ 15 d a@{)rﬂhé é' | e %(ZrémeEBEJjeggrﬁt}/eld% %St§%6?(% &%rein incorporated by
referennetmmoefrylfejy()yth%—rlag@froowqirtlmpyd)f@wmwmythacrylate with amino-functional
xane; tetrakis

| pEet hyI
polviniSle Rty R AR ang P bt BbBtetindss: Brentle
6,762 Zﬁémydarepmdoymbramﬂ ibylrsfefmameﬁs @Uirgty); Ipcep@lymarsdsalommlg PCT patent

R T e I

prepolydms dlsblesled in WISP5teibR0.1009 1, b3 eherelm mcormpated byl rdﬁeyrence in its

entlretyéI %piyr g%anﬁg:{%sg érﬁ(ﬁrsa?réJ le%lbé?ﬂe o a%%él%@ ﬁg] g%ck copolymer
crossllrp(efg/discmmddylh SIS Patamddy. 7p081y233 (bmmﬁnwpd)ratedl bygreference in its
entwety?herand\/r o 6%9'}03(?' grssgcg?n'? glijngqrc%ﬁ)gg/ rrl]](ar}F1¥I'§\'P ﬂt‘? ?%cf%% 4kyleneOX|des
(e.g., nmttmmo}lg»tmnd cdprsadd msyeathyilenelBife fddokrdolyalppéthglaitaxene-block-
publicati on No. WD00/59970 (herein incorporated by
reference in its entirety); prepolyners disclosed in
US Patent No. 7,091 , 283 (hereln i ncor porated by
reference in |ts



entirety); polysiloxane crosslinkers and

pol ysi | oxane/ perfl uoroal kyl ether bl ock copol yner
w@ewssldidker s di sclosed in US Patent No. 7, 091P@BBS2008/057774

(herein incorporated by reference inits entirety); d

and tribl ock macroners consisting of

polydlnethyIS|onane and pol yal kyl eneoxi des (e.g.

[
polyet YB35 Biiilied BRESE. s pderisonyratinegiuraaly 8t8%%fp§s“nkers
such asalhbydz diseloxédlia)yS RatntiNat 10@E528 hheesdifi incbitporated byl esferencdin its
i té erfl uordoal kyl .et her rossl{nkers such as those
entirety @&% RF PSPAES ﬁséﬂlfer?\@ 7§1"°283 (herein
[0074] i ncAltepoatablyddibgr meﬁlmtlwmecally furtctioedtized ﬁblyélloxarae’s @ing® obtained
1ass ers nvent |

oy ety kYRR iR R Rt £ 6 of i Ll Pl
more térmgm}l funntvdnaz gr@;Jpszls%aslg bglxaglesN K2 r0 B e-Qaid i, epedy youps, etc.) as

{ eni c unct | 4
descrlb |a¥PV‘? &H&??I <131|0Ir g]éjgl @BF&PQI F%ga?%)gsll?xangs ar%qrﬂm?wll&avallable
e.g., from Allricier ABOR IGrhivhh &t Cankiliogrioerpsor Geledt, las, Merrigville, A2,
100751 55 I ggfroanes R e Ffnd rPS eSSk e RMCeomounds.
macronseran@Tpre@dlynyerayviad Virgjtve, or enage ;etHyfecnmaJN dndaturatedB@RIpETHH
00761 ‘o g &l ved cuace e s RO o Caiediprigneaool
dlmethamyiaml (TE@@RM)anethyiem}ebiycolcjmmnamlate (WBE‘@DNE\I),Sethyjeneglycol

aimetn iR (P EBIE By Be BTV oo clpetnpprdte and

combinati@ssthemrekers i ncl ude without limtation

[0077] E relt )?a}eqéﬁ %%(gf&yg Cc%{ﬁ?la Ipﬁeg)( tggq?%:/ b L{?ﬂf)ﬁ%@dr methacryloyl groups

(as S|I|®hbydeelmgﬁsym®rs)dmmmd1 acldratnet I(rﬁféal\ﬂé) a watdngbleblediressliniable

d d
polyi By AR S RE Fess oo 605, PRSP Ry Biaiqa g87: o water
solublepmrwpgdowpﬂeM|mtedh polylirethzihe p&moanrldeea:rlmsHtlrln Hc3.\Hatsrt Application

. f I K d
G QR e L e e
ponvianafn}nel mpichare disolbyeinap8l Hatent e 5c84 @ ; arwdtbrSoluRdd enbslinkable

polyureg epo B denatisd gl 2o, ol ot Dt tleliipq Appicaton

No. 2005/@1 13849 eonbssﬁpl;ﬂbletmlymylﬁmtde; cratsslmhatblb staBOdl OGRBOSDS of vinyl

lactam, q\ﬁl(/l V%;gl/avﬁ(f’monr%meépv(\?h VI ﬂeyda§c %FEE g%ﬁtqﬂ\égg%?tgﬁ&o.

5,712, 3&6 c@sﬁmﬁatﬂéﬂ:opcaym'sexf vusplllaﬂ:lhre dnyl ssklatekaid @ny alcptiole@hich are

dISC|OS$(Ii|In?|£ ?%ggf (ﬁgoé) %&nqyg)t gﬁg%ésn%%'\f%?%f fy%%tfgggpoqyrgers with

crossllrﬁ@blsgldMMSeNmm graailgdlctﬂ;mj afeEPc%ﬁﬁB iank &b$ ePatent No. 6,492,478;
|caI co Oers of V|nI

at
oranch&3 RVSER g oB Rl FRISpBhoinB!a i AEETLEMMR I8 S s, Patent
No. 6, 195146&’[ pdkjmlky&né]g&cfb!é&lra(meih}dcml‘dtabkapo@mmﬂ; gigelosedih EP 961,941

ona .3 522 50 9554 ) M ZhERBRl g Y Baiymers
dlscloséd 665te&@1pnaid&gpb¢dten-l\{ml\/\}@§0@@/3 ﬂ:tﬁﬁkﬁqmlélss PatehhNo. 6,472,489.
[0078] 932 E&SJy%oghoggt\/@ cn%%%g&@%rb%#gs' g}? aﬁ;éalcalE/ polymerizable
compogitidryfat bgelpernmg keyaetmeadiat apaympeepit gemeiast ol texwhingldiahdtinnal

U. S,. Pat ent 0l Y3
arouns, 55y e AR Rie e b Eera)fels JiRp L ey KTls0Ne Efaining
vinylic @6dom&xé1C iy 8@I@Iad?ﬂhteslan&laneﬁa®2ﬂa¢é§)33 @rgdalkylacrylamides and -
crossl i nkabl e pol yal |l yl am ne gl uconol act one

prepol yners

Y ?wsgloiacr%es (I-e., with two or

15



di sclosed in International Application No. W 2000/ 31

150 and U. S. Patent No. 6,472,489. [0078] Nearly any
why@sophidbi ¢ vinylic nononmer can be used in theCT/US2008/057774

actinically polynerizable conposition for preparing

the internediary copolyner with pendant or term nal

functi onal gr oups. Suitable hydrophobic vinylic

methacg}ﬁ?mléjgﬁ 0@39{{ {:‘5? m%ﬂsyrﬁ% rlLe | m t%—?)gg-alkanoates C2-C1sg-alkenes, C2-
C1g-hala-hlkéndsBsitdril 8¢10H-ak@styRAE, viRpilkasth¥lsah @hich@e Sk moiety has 1

al kyl acryl am des and - net hacryl am des, acrylonitrile,
to 6 carpen laémg;l%@m—pe@uomlkuwcrmte@asd ankthaemiases or correspondmgly

partially Riqry P\ ABEEs of el lidlh, St {EPeRmoRIRERG o1 ©

thlocarWy%IrMnéélﬁylibcht@s §rt’rH besihadrga®s, acryloxy and methacryloxy alkylsiloxanes,
O br fl u?fral I-acrgl at es_and. - net hac

NI PaAal S PV BSISTS 2T D By 1 6P e gHaaeac assaconic acid
and the”%hﬁrcérfé/rlaﬁ‘éeeé |ven e.g.to C1- C aIk esters of V|nyI|caII unsaturated carboxylic
-C | 2-pertl oralk I-eth ocar bonyl'am noet hyl -
acids V\atb |3ytba"ot(m$bcamiommt hlaszleyﬂeest @‘s:artmoxyly:l amids withdup to 5 carbon atoms.
[0079] C | E%%F%é f)<fkpr‘§i'1J %Qé ?\Qj 8)(9(%”‘([5 V|n %’)lrr?(?a}% %%ﬁjf&g?féethgacrylate, ethyl-
acrylats tmmyﬂaocylael |doprapy§a<m’platec cwcdorwxaladrytaitﬁe Z—eth}dhe@ta&:f;&ten ce
methylﬁ%@gkzﬁ/%g % Crg(%t %%te%ro Er)s(étl\i\n tr)ﬁgf% ? Fyl cgté\r Q/QM ro%gnate vinyl
butyratervirwil nglkedd, stysercd, cblardmoend vioyladhl aisleywibidape tldofjdecamlymmltnle 1-

butene\a/‘r%)lﬁ%?né (r)‘rgez}?zlcrﬁx rﬂWe ?/i?haplfolu%Pﬁ,y\ﬁg S%ly,’]%{tﬂéroBlé]r?lm)r%hexylethyl thio-
carbonydtdmylh@&ihyﬂfrmtbacrxdatepysbb@nyll raeteacrylatm trdipgtoatryy inathacrylate,

hexaflu% |ﬁ8$r§8%ﬁln§<§tﬁé{(l[r2%% ar?(% ﬁ&{pﬁh{} hé%ﬁ&? a?nly%’te.

h
[0080]pr O'Fflld aémmgz;s;ératgent maylyémammtcmeeor nvoreyrhlollfg“ramSOfmte&ample two or
t
most pifidtéhiy Bt Widtaouny Stis vl Bhfsse i tBoy e nibS RligEgon >

mercapbettiesre|, Jarhadeaeethiok Rhaercyptopidpinid asid, \Ihlnglb/cdlloIauzeinth,lolactlc acid,

or el ki tandistaar yREEL B R Rl RaRanes. ano

mixtureisthdreofo hetdy chaie tlaasfey bgdne porlnerxafsl aufon ctidnabgroopin addition to one

or mord AR B T DA LR S RN Bk ORI
providet fahationglity iy Subseaue sixatjtloa df wo ethylemixstly pnsfteratedl groqnte the
mterm%ﬁheirﬁ lsm%r (% @ gﬁﬁlgﬁpalfgfeﬁgsé%ﬁ%@gp ﬁ&%&ise % Eg’ntrol &leunqgecular weight
of the r@sultanhaopolyareet hi ol , 2- mer capt opr opi ni ¢ aci d,

[0081] }qyd&%&‘ycm u&s?lgﬁ/éﬁghc m&%g%ﬁtﬁ?c?ntqglgﬁgt Peast oneef{mctlonal group can be
used incta¢ botinydallg pnlymenzatge oEhpegiticarfespreparthgnth& inderege didng cqaflymer with
ere a ain t ans agent. ¢ rises a, functional o
pendanf e iRy PSR JRE SR nBAR ST B et PRy vinvic
monomnige cambe uped mte@djlemﬁaﬂy furetioresivint dmd intentnediadiopolymers. Preferred

de f |ty .k b
exarmpZR B imy O ePEkT B o PRl i MR ARE BB e
glycidyimetiexangalie aglycidyapo g tee HEMA, ¢HEA, ramﬂmcmns;fydame&mryﬂate apdrochloride,

methac iR S SartiRe Ry BRIt s AR Falh 2 e Rin Hhetholfyiate. and

vinylbenoyhchogide.cont ai ni ng at | east one functlonal group can
be used in the actinically polymnerizable conmposition
for preparing the internmediary copol yner with pendant
or termnal functional groups. The functional groups
of units derived fromsuch vinylic nonomer can be used
in ethylenically functlonaI|2|ng the internediary
copolynmers. Preferred 16



exanpl es of such vinylic nononers includes nethacrylic
acid (MAA), acrylic acid, glycidylnethacryl ate,
wa@lopsiithBacr yl at e, HEMA, HEA, am nopropyl net hBCT/yE20&057774
hydr ochl ori de, nethacrylic anhydri de,
N- hydr oxynet hyl acryl am de ( NHMVA),
2- bronnethylnethacrylate and V|nyI
ben Ich e, 008 Lt sh be und stoo
o0ez] o7 DR e B5F ok by BB e et St ki g o Pvaropnite
vinylic MbmqrherCarmeﬁjhcm@hasg ajnﬁllmobmmﬁl@'l in Zhdr_g:tlmcaw patymerizable
03|t on
compog HGF brebrng Pe gt e @iy LB L F ert Gt Raiiena
groups OPrefezalsty,rtaé hydroptilicoviaylicgnansoser |sP<|Ieaifo&r(&ﬂjIJr)ct|oheh‘I@roups (e.g., DMA,
NVP) hydrophilic vinylic nononmer is devoid of functiona
"groups (e.g., DVA, NVP). [0083] In another preferred
[0083] enbladinothiet preferpsal qmtmdlmelhtl & polymedizatile oajmponitidma‘bir mgkiag an

ermegef PR erorFRER TR et SGmbleS L bl YREpecgniaining vinyie
monorrrmnorrer [0084] Exanples of preferred
con

100841 3. it Bt &g itRlen S RO STt ponarBers gt e R pole
ethylenidatly tiedatwated3yromt) ratudel W)tlyout limitation, 3- methacryloxy
I t h I

eronyiegh BB R i bR R R Farerriigrarnptoyhisigrane. N
[trls(trlrﬁéthyls(dxy)sméprbpyl]admyl)je| III-}{/thp(ltrUp@/th}'Ialtuxy)s&yIprdeyl]methacrylamide, and

t th I th I d
wistrim QSIS MBS LR or | et hacr yi at o
[trls(trlr(uéITRJ/I§)o,xy)§Hylpropyl]methacrylamlde ("TSMAA"), N-[tris(trimethylsiloxy)-
sﬂylproE)yII? %&E'Sjm?lr%%&pf %W%M@&g@&%@%&%@%x%propyII)ls(trimethylsiloxy)

methylsliahy), (Bmpyia}:@mxyImImddﬂybfowy)bropyltrls(trlmethyIS|ony)S|Iane 3-
methaci)ﬁ?gg-;?ﬁ;é({ roX %qqxgﬁ%(apyI)ofo)%rc?ppbels(II(r%Ié?hy(Ig I¥>xy meIhyIsnant III’&
methao@exyetHy&Or(ydedag&ub%-thmémtsymyaﬁ}ptapywIpra:qmgvémates:{mcranmhtymnmg

: I I
viny oo 0 2 i3t g AR iy B S TGS B9 BR Y-
yI]tetramHmlyh(jnblijbme:)B)-@mh@tyI/IsnI}II)apﬂ)pyll\hrﬂl-l carbonate, 3-(vinyloxycarbonylthio
prom ARG A PRI aSB AT AP e
[tris(trincethydsiftey Bild) propyl wllyl cardaaratd, S-[irisiiamettsyIsflexygsilyl]propy! vinyl carbonate,

ouipep Btk EBAIE MBIt vipt seogste by

trlmethwsltyyhetbﬂr\/myhearbonéexV| nyI oxycar bonyl thi o ) propyl -
ooes) 5" Tt e REDR, BB ) BRbtneriae apytomsiien sprsigproan be

melt, a 30Iv{3mtress (iguid rreWhlth aII heoqs}?snyl ophijpopemtpyte blehgdd together preferably in
.S |methIS|ony5|I IV|n
the pre§ART MG or ol PEFUM TR b RS HA el Bl essary
compomentmedlmdl\&aldlwbesbwht suctyds wateh@natrggniasavent, or mixture thereof, as
rineth I thyl vinyl carbonate). [0085] The
known IJOO? gﬁrgP%I L?dylnIIII? i

e conhposition for preparing an
[0086] i nttéxampida af (yr_gampebblmﬁs irchudebavithoutdintitation BamIahyadrbiu&ss tripropylene
aveo! oo DT R CRRERER) S T ovene

glycol rbb@wpicktimey, diethylene olyoolaTrethgl, etioer, ath;zlehejgiyooi phenyitethen, @bpylene
glycol rv\gtﬁgl %szlerrypr8pg§ﬁ<?n @9{% IS IﬁI}Iflse OI Ve Itegglgrcfpﬁ egcols etIIyIae§her

acetatek pmpylehe giycpler- Br@pylsdthlérl dadrapmlehdaglyaoltn propyl ether, tripropylene glycol n-
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[ 0086] Exanple of organic solvents includes w thout

limtation tetrahydrofuran, tripropylene glycol nethyl
w@eenieldi pr opyl ene gl ycol nethyl ether, ethylRCBEUS2008/057774

gl ycol n-butyl ether, diethylene glycol n-butyl ether,

di et hyl ene gl ycol nethyl ether, ethylene glycol phenyl

et her, propyl ene glycol nethyl ether, propylene glycol

outy oL Plaey e B0l Ry iyt PR R 0 HBi Gh bisedfe aveor v

butyl etgbry padpylenp rghpyl prm‘nlyllee“thertdiprppyi@}d gipel glnyeiyiletmurbcw/ethylene glycols,

polyprogp/@e%plyﬁolg bﬁ ag?t%tqy %o{ ? alét %'@ﬁt@%g%yec gré?rh\gf%:ﬁ?e ethyl lactate, i-

propyl lettag;, methybgne cﬂ!ﬂtmdgl Xl-boianplhEwépwlbhmenmanayplxbhexwol cyclopentanol

and exfarhed) Tokaiondi 25butaR) YbRA Epekahl o et utanol. 2

heptanali@{ocaael ainenamat mybcdnat;Baio&anottrbybormem,ttemautdnpt tptrhmyl alcohol,

2-meth%%§%$ﬁol,§%%ﬁﬁ§tﬁ%‘ tPllth r(g)di?g}?irw{lj-g%%lﬂ%lgﬁld%:rﬁétgﬁgyc%ﬁexanol, 2-

methyl-@xt@exandl 03, Aelirheth-Pecttawr 01 -chldrop2ntetind2; pr@pd’mk&nobmyl-zheptanol, 2-

methyl-%-q,?g ﬂ?rZ n’ftranggaﬁgﬁnolgf Qg{t}yﬂ]groze(:ﬁ%cﬁ b gr!gf-?%_eggrﬁoﬁ‘,%}n’ethyl-?)-

heptanbleMmdthlaFftdptartoe Bt—math1yl—3-abteod5104-me§thy¥dt-d@dn02 -SpaathgR®honanol, 4-

methyl-%’:rﬁ)é}%h@e %y{qtt&ﬁ g etﬁ%ﬁr}]}%}%ngl ﬁg‘ge(eaﬁ@{éohéptanol 4-ethyl-4-

heptandl, Zi-pdbpyEtl-Im;abtanloé{lsn‘wbpyl 441ebia00b22|~dmtaﬂryl -2-peptaoplanol ,
methyl%{c@?}&&%h?l ﬁﬁ( agl??B?ntariol %%W‘cyéo%%}iaam) I3-hydroxy -3-methyl-1-butene,
4- hydrc&ymmlawyl-‘B—cyk&oqmmdnol 2-presnkiy2-pdpahe pR-aredthgxy-2-methyl-2-propanol

23,4 trjr‘n(ﬂﬁyf %;Peni rg)g ﬁg\mét%y?f&?chvrd f%rgeﬁ}tgﬁ%g!ﬂaﬂgl, 2-methyl-1-phenyl-2-

propantfedricyd-ethylr®B pamtahql, Betmekyg!pr@eamot, d roéthyl-2-propanol, t- amyI alcohol,
, 3- et hyl - 3-hexanol . 3znmethyl.- 3- hept ano 4- et hyl -
soprondafl B 2R ey NIEH RS RRN 88 py1 4. hept anol
dlmethﬁ fdﬂlﬁnnm,themylpm:Btamﬁoé,,dirﬂlethwmrhmbwnlbepi\é-mahmbbyrrolldlnone, and
mixtur tet h¥ cycl opent anol, 1-ethyl cycl opentanol,

3- 'Pﬁ}a oxy- 3-met hyl - 1- but ene, 4-hydr oxy- 4- net hyl -
[0087] - cyTheogrendranarke, biehdptyenylic 2rgqnooesarde,in an amount sufficient to dissolve

woth B oS P REME BERPATAR & ine aiiastygrygegeqtipgpmeosiion. A
bIendn?g phdicyrheribniart afiek fo 2 vimglidpbrdmehetmyth eéh fupctigraodh asadolvent to

dlssolvi bﬂ@*}ﬁgpp@ﬁ‘ﬁ Iagg %r’op%?bl%ﬁ%mg%qe@g%@‘%n acélglﬁ? Y, pDaC)rl,P/é‘perlzabIe
compoﬁmm‘eal’myés @repyfrpobimedianiele chinNodentetdiyd polppedreatd dem a silicone

hydrog%Irrr(])% I Pfr(%grm%w_ %ttﬂ orlrr?p%/wgylllcacet argécljse%rﬁaen n{]hé é:tlnlcally

ponmehhaatrIeoémp@s@tﬁIﬁhﬂ]w aﬂilwcm:néofo‘ronnrabtmtlﬁP/emhhmgt 0% \lyiveeight.
[0088] h d&rglg%]usltﬁglg le¥dc %&HS%ﬁm Sah Legl fcdl%sgn mSgobcgh ﬁy} rlob/r%hcbé)rtmd1
hydroplatic mmmdeylthoflaypmymmalabb aoumosﬂ;om obthe ifvehbidretodbmg a solution, can
be use hrﬁ)é I|no ﬁngorf E‘?%fgrr%(? rn\%}pe %§ o%ler&fI 9& ﬁvgor@cgr{mﬁrﬁer\smmlcﬁj%e,c\ﬁi%out
I|m|tat|drrydrcmﬂimlwrwham@nhmdrsopyulxtalkyl cmtpmnngnﬂnrwliofnoanmers. Those preferred
wencinf o st BOISRERISCABLSn SRSt {fEisB Loyl f aiicone
hydrogslirhate oal répetiecdigye turmgtaepal prherizabef englosition thetainingrtiosegpreferred
bIendi' n r! i c mononer is present in the actinically
Sé’i‘é//r%?. zabl e conmposition in an anmount of from about

5% to about 30% by weight. [0088] Any suitable vinylic

nmononer s, capable of dissolving both hydrophilic and

hydr ophobi ¢ conponents of a pol ynmeri zabl e conposition

of the invention to forma ?8ol ution, can



be used in the invention. Preferred exanples of

bl endi ng vinylic nononers include, wthout limtation,
W@e@aald1d1 vi nyl i ¢ nonomers, cycl oal kyl - cont ai nP@IEyUS2008/057774

vinylic nononers. Those preferred bl endi ng nononers

can increase the predom nant glass transition

tenperature of a sili cone hydrogel material prepared

by Ur| (o) r za t| on ont ni ng ose
0081 Y EXimleh & R e i BB PR Syfnd oo bl
trlmeth}dslgfeaer(ﬂdlsammmuﬂ Biyrenen BB @A 6reepentafnorastigersd, yoeangmethacrylate,

aivinyleghgang. ahd 20T I IBET £ LkGe mielyives ShubhGregpinnd monomer i
preferret. VA Bt;ykdhemtmmn@nd)nam‘er isydefiaghhéraineto®e aGhotdreerghat contains a

vinyl org3b PR Re ) ¥ A ahE: M G WPl & P g bgtthed by
other thabreofoeed tilgte. g:pzm abave vathwineytd tlge® Cp-Ch atkgbgrodps. etytenetitself

H.c=G T AR BT e B e PR PR "as above

[0090] Wi t A cpsiealkyd-comtamingGinyGo nadnkyier grdxfiped héteyfteme a tisgicfmonomer

contain%ﬁaﬁ@h@v@?e\ I{:{a@ b%ﬁﬁ%{ﬂ&t&é’ Fgag){ﬁ f%reeef 81- 6 aIkyI groups. Preferred
cycloalky-cbotalning \Hm),dinhmnnmeags wchogé,i vathoohionieation saadhes@dd methacrylates
each oq i dPBub o ey cuio BN e BrhsE Gy vo o3
C4-Ce alitybgnosps. Fixafrgpiersad pmjeﬂr@ﬁtyqdalqummnnggln\yllcnmbnOmers include

isoborn&@rﬁfﬁ%@fx%{] %lgg(grg%lﬁcrg% o%%/%?r}]eay gnaett?/agqrr]%%t%ﬁ%%cllo%t S1acry|ate and the

like. cyclohexyl or cycloheptyl, which can be substituted by
Cl-C6. al kyl . EX d
0091 ¢ T eiomg? af e GO GHRT o AR e S R BIFEPAR ranstor agen

in the poﬁyﬂtﬁmlzalylé nfemba@tlgd fat prepasmjmm imydraedighyatanolymer may be chosen within

clo cr te ohexyl acr Iate and t

wide il S5 FREEel G e RFRe R Bl A Tie! ot of from
0.5to &m&nmmms chrairs shngfdreargean:di - Gfeqwmlbntsnscﬁr&retf@@rdally funtcti@alized

'oD°| nmeri zabl e co 03|t|onfor arln . . :
polysildx %F%amw%rb )ﬂ[}glmeli,](;é?/n%r (| Wq{l\ﬁler?tﬂoaghnker (including
polysildxang t:sntalnuhgl (sossilmkﬂnguhy sﬂie@m’-ridemtrosﬁmkd?re bnd eddeuivalses

e) rati from0.5 to 5 :
hydro"%'ﬁ%i‘\?a?’ﬁﬁﬁ(é *ﬁ%é%r%"‘i”raﬁr%?%tkcag'ﬁé%&b'?miq"éa'é’&[ﬁO\?Sf-é%Prsefe”ed range 1s
from 1 tum:metdn}ehemaleaﬂsIcﬁahdmsﬁeoagéntzeeB equwalents monoethylenlcally
funchor%ig%??olggclg)x%rbeﬁi?%nné?mm rng)grgal?aﬂﬂ@ ﬁlngnﬁé (1 equivalent
crosslinkel {isdllidixgpelysilordras-contaniog cscrsblllrrkleeanchslhbcfsllelrfrecemnesslllnle:e) 10 to
50 molS ossl keh%j thC 9/ 60 eer& i val ents hydrophilic
%ﬁ%n@ S) ! prov V¥ E‘r acti cable for bionedical

[0092] pur Pesesightraveragfeenolecllarangjghticd tHer resuliindg copﬁﬂymmdrars strongly
depend%gﬂlo\étaéﬁ(gﬁtgﬁq Cgﬂr%na%élﬁctlﬁ‘ rﬁaallrlia?renséer' agen?use pre eragly?rom 3000 to
10000qmob5&éerhbixanm 51I§)®tta|500®(g) nmn@pmferahlgi froec T @Peto 260000 daltons.

100531 01 e oo Rn BN R o b b IR e e ap jrugrmediary
copolyroerossy bakeuged pﬂgﬂoctrterrﬂtﬁ)allmr arefquUIy\thadrmlaﬂ;s Swtdblem’mrmlab
polymePRHTH b P ROk o e &0 bR pAR G Pise: BB foxces.
hydropenoaintps,eazodnis (blkg@- atrm/lahblkgfmtnlha) persuléaiss, eercagmmatasse mixtures

p eferabl from 3000 Lq 0Q ef.er ab from50
thereof %X%E)%@ t?ﬁg%%y %(?rg}( g? aBrllbe %8 Od%tgﬂ é%%l- peroxyp(%%alate,
tert.-butldhhydroeroxide, azo-bis(isobutyronitrile) (AIBN), 1,1-azodiisobutyramidine, 1,1'-azo-bis
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[0093] The copol yneri zation of a polynerizabl e

conposition for preparing an internediary copol ynmer
woregpshes18hduced phot ochemical ly or preferably PCT/US2008/057774

thermally. Suitable thermal polynerization initiators

are known to the skilled artisan and conprise, for

exanple perOX|des hydr oper oxi des, azo- bls(alkyl or

(1-oyolieettatarilibl s S ohis St Sh R BE iR LRl IRe e

ponmeheaitton |£)uzhry|bd pet axivedently in an above-mentioned solvent at elevated

temperfilie Sera Rl o RRR R B B ih DBIC ayd Pifiairply 40 o 80°C. The

reactiord tithe azapdvarg avithih widartiirdits) @ut is conveniently, for example, from 1 to 24 hours or

preferabiy3onts §5 Be Bouss g GinleERSARP Bk Iduisly Heoas the qomnongats and

solvent$lueepiol tyapollymhzamnlreaatlan aneédo carty @ﬂmﬂmo@nlyhmrlzatloaneactlon

f
under RS AIRRPhEIRE b SRS uoBhe ShTALSE 50R Gl teh "

Copolypieeit atioalday yrb(IbI optic8ly earite-defiaed copolyren V\ﬂmh may e worked upin
convenirghirbri S Bl PR sl PR P Rl o RS RLRe e

technigues.i s advant ageous to pr eV| ousl y degas t he conponents

d |
10094] {0 Hn g rdeR iRy S aB T RPlERaEE hEs S prdap e

prepolylm‘&n firt amhmoenpif&mﬁ&:;ent mrprewdaﬂ'leelelumnhade &omi the ogﬂnlymer with a

j ||
reducty Bpodfu TR LA LR S e e Errths 68 RBPRAs el More
even miore preferely bbieast aaoi&l% osmoge, irrst prctarpble aelebstaatioud40% or more.
00ss1 P Rt sttt ad T e P St abuptali e pprosent n he

prepolytramdii amgmpontystiffictexatoepravidé thel Isnpmede fromi the phrepolymer with an

noreasft G eEGRF et BF af6R ke aorn SLiPlsa bR PR RabliouEitve or
more, even atoré pesérablycititeas O8bont 6®%roe maeeferably at | east
100961 S0l AR o Mg @y R Sor €1 e Bty a8 Mongea by
adjustlrlgjlhe an[dmﬁg&‘]thdz DnanloﬂnbEHmpmﬁtleyler&chllgrﬁdmxﬂoma&nzbd pblgsiloxane-

{ ' ! t i.n_th .
containi Rt gierk 3 es R R RIE obod S T S s B G prlesioapne-
contalnn@deacfrommst|hehq3p(ﬂymét}zabre (wmlm)sfhlnn forqreasiagitne |ntHnmed|ary

a
copoyS TE Rt oo b Bl Pl e Bl B St
percenfaga f albpadydiloka¥é-containing polyd@eisdbld hemponentd. of t he
[0097] gﬁgﬂr !éeég%?/o' %hél?r)ﬁﬁp 8f tﬁgllntvﬁ,%’floﬁtéogrfprfrﬁgqu ng:abﬁlgtrb P ?o about 70%
by weight,roeferaplyefno abblyt 5%1 tmabcmlmao%zefdjangllng polysiloxane units derived from
or,_one or_ nor

one or H]oné/ozlf)lﬂé})‘? eco fy%?nc{]lnC?Ilzgﬁggﬁgl?o&ane -containing MONARer§ and/or
macrompaky(&) fromaah)eub‘rﬁ"/artmahitgﬂ Ao erably rfrotrhaqublZWEto Ba%yeweight, by

. Si L R f h N co
weight §frt§§ﬁd? h|I| %ts g?rl\?eéﬁplﬂnﬁg? mg{e rgltﬁjg? gr ou?J omvﬁqgczéw}rgm 0 to about
70%, prmerablmfnmrmg)duhe"/ot totaimbuwﬁ]"@,hhorpqxrefembagmrmbbahtl5% to about 50% by
weight Fgﬁéﬁlm ?@?@Iyg‘l r;(telr% ng@deeglg?éﬁgr Za ¥erI8x? :?j%orﬁ}?analﬂg crosslinker; (4)
from 0 tooatqoiut S%s mo(elpreferamﬂy &b toZéhoUbZ%ttxylwe@ﬂ% bijicametfgget Grosslinker;
and (5)9{9% gtir)c? ?18[) gog)te?fgf/ afoqo?‘rg%fgﬁglg/ﬁo a%%g)rufj%l’gl r\]/\Qalght of
S|I|cona-rmma3mhgluelts «tearlvlesi floonarid @madreadidone-containing vinylic monomers.
pol ysi | oxane- cont ai ni ng nononers and/ or

20



macroners; (2) from about 10%to about 70% preferably
fromabout 20% to 60% by wei ght, by wei ght of
whywsopdidl i c units derived fromone or nore hyREDPki0$/es7774
nmononers; (3) fromO to about 70% preferably from
about 1% to about 60% nore preferably from about 5%
to about 50% by wei ght of crosslinking polysiloxane
units derived from.a | ysi xane cont ai
10098 ' b erianes i) RRSeRon oo bR aGR B0 Ralithpiapa nigrmediary
copolymemaanet @nﬂ?ekmwt b&%obg‘lem@i aitachia§ ethyldnaihgufigat@rated groups to the
assl i nker; fromaboput 0 to about 35%
f“”Ct'O’RﬁJ 8?%"3@?9 PF”H}ﬁ Q%@gﬁf‘y'1%?‘%3‘@6%’8@’?8%%5’;‘,”%@5 ) ofhe
intermesiidry copudynoarnhay ninyiy mmdrserdﬁmnga‘hyfdr@m anmoptarbayé epoxy, acid-

0098
chlorid, 35T A3HTR G, PP S PeRbfeolT SPRphals qde: hbroxyl carboxy, o
epoxy droaped ofemahiezatdiany copollyimer |nrthe abmhcaroy pcetspmtwm camnngpegent

(such r & r PR pETenl PR sRarS hrsLBS b Rnge
functio@iizing theninthroggibry mbtymeyl Exalnﬂ:ﬂmsydrsatle vmgzlmmymgnem frjude, without
I|m|tat|%a\ﬂr2<gacgﬂ§|$vgtﬁg§wu r%m/(ﬁgxy gré)ruB% -|Isch€BS%§ hyl me{ﬂlacryrate methacrylic
anhydride] 8ksopmpedd; alprmoekoaaraitraetgylbmyl iwbcyahaies acgloyledhtdride cor

i th | t ' hyd b .
methacfiby shBEFe AR Bty EuRar sl B AeghiiYer
isocyarfatasien mtl&fcr;&atepﬁ&rsloprmeaﬂeﬂﬁha( sipba-daseth@bergry| |S&E9@nate

be used

methacﬂlihﬁné%(? E%r ?g)'yl?clrj%cg(i acl g?qr\g‘c (f ﬁéfy|o|¥f‘ %]J?Hg& Q rg}e hacryloyl chloride;

for reactiop elityrenmindbcaroke gronbs suibh pvesreyibe of BDO ovirylsminecl-acénoethyl

i t.h | | f
memac Gt s ash o BuRRneigEREThER e FelblBuple f bstcavve
A persansiyigdiinlthe Bt wi (kpo\mmewytb saleptayingicphenameratithyd fnectionlal group to
chl o[lde or net hacryl oyl

functogelpe FPaE g By R ARt REEMY I o for react i ng with

[0099] t er Apregiolyarar nétf@nmqmﬂon 3- capabiey)afwmw breferably in the absence of any
t ha

hydrophi %Hgy gyl atorqul/ rb%ﬁ (Fneq'gvgg%gghg on?ar% eﬂgcvlyvf;h has a high oxygen

permeaimitw(zthanheterlaed by ac aamrelnt axgydraperyidatilipoofdt leastr4Q lmayfers

preferaﬁl&ra?nfqggf abog B@E%rhr%fs:g o0 m%retqﬁ%g%glsaetrj]%aét § %Ct I g?ar\{\(’i an elastic
modulusldﬁpfeierahlg abdutaid Nmmydassnetomapne;drablg about3-20m Irasrp reapry ore

acr he,abqv SileL he haust i v
preferagﬁllfrlj)gr{ ?%cgu??ﬂﬁPa e?t%ouﬁqs(ﬁl}/IF %y h%w h@{ar er?ntﬂ%e oftdangllng
polysildxame Untsstehlecr(osalln\kemobllysndxanmmmts waré'poa/rrﬁe:rmmeonmntlon can be
r ou fun i.call nter.

used t re&el gne ff% c%n ?t th l ﬁ{g‘\r/lng]a %Iﬁqu ¥1\%Vn? ?sahlgf m%dulus while
havmgeaplaweday mghbnygunr[@,rmpatmlﬁtgar abI y |n t he absence of any

[00100£ydfr9é°hn'| | I & h\ﬂjr !?Icrﬁatgoq og%hri]taﬁtl sy%rgloer% Mdsr 09 gih |S)/n permeability
(charadterizad dmytaerlotzcefhix Iyffuesio nappetiieentt, Ib,xqf@earat@ahareamumt@/x ®®° mm?min,
pr ef r.abl

proferaflly dr&g tnd0 aBANARE X 10 PR ERAL e releFARE Y IndhOsbout .4 x 10°

mm?mai @heasrtm:cmemydtdgei;mefenpr@foen’abt Iyznabceatﬁ&rab]y ﬁak/ﬁavamer content of
1Y o b NI o

prefera%&sﬁS m a u? 1 g Aet %g 2 rﬁ(%'r ref{ag%é/ggoﬁ %Ro@\é@%at_o agg‘;)ut 38% by

weight ivaen nglya]yhnagmeﬁ'h@matmmbaiget @‘fa glizogé ihpdropell opstdcbbeaslean be

measulf By liano SR T PGE AP Bk Rhed RS BT D cpare

silicone hydrogel contact |enses having a relatively
| ow el astic nodulus while having a relatively high
oxygen perneability.
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[00100] The silicone hydrogel material or contact |ens
preferably has a high ion perneability (characterized
whgooanididnof | ux Di ffusi on Coefficient, D5 of gPEHUS008/057774
than about 1.5 x 10 6 mm2/ m n, preferably greater than
about 2.6 x 10 6 M2/ mn, nore preferably greater than
about 6.4 x 10 6 M2/ mn). The silicone hydrogel
terial, or, contact lens preferably has a water .. .
(001013 relaniy 7 Breplime Frehih DisclorentBoste Py sugged in @ manner
known perr s, forekemalel by drecpitaaibo with 20§artiosaleoitd, s88Yabcetenegffittration and

washiEa S S8 0B o R S0 S BERE s
preferrdl By niearisnif thee pasficdtist psess tha ptéghlyBAkds 8an the pbRI@H]in a pure
N N N N T
free, fr@m ayatien prodpeiecsyshtadtsatts) amdtfiforostgding enateriale Bush as dathexample,
oo g P S P PR PRl BB s e
processibtdoading tar tat iiroentie, mtraéibfaéon, alah e pneafearaue th a Bypnnadmewn per se.

i ool RS Re AR A6 B R 9 o ten e
Alternathosty; eind olartifittationl eani lensartidtbdutapaetirfuoesly uotil tag séleetsd degree of purity
o P B SO PTG P s R s

measu@xantbk elegreerof patity i forexaops, tHeuamicentrafioe o diss@vedeshlts obtained
i ficati far.the. I dingth L
o oL S B s 03 BV b 0%l ffmorcar,
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units derived fromat |east one

pol ysi | oxane-cont ai ni ng crosslinker and/or at | east
wo@p®ssidisronefree crosslinker; (4) nultiple  PCT/US2008/057774

et hyl eni cal | y unsaturated groups; and (5) optionally

hydr ophobi ¢ units derived fromat |east one

hydrophobi ¢ vinylic nononmer. [00103] In accordance
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b t f f d
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TR Lo R e T R
propylphanylpladsphine ©xialecarehbis-42, 6 aliphidrolosayzalil)-¢- N}butylphenylphosphlne oxide.
Reactive photoinitiators which can be incorporated, for example, into a macromer or can be

used as a special monomer are also suitable. Examples of reactive photoinitiators are those
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initiating polynerization reactions. The initiator can
be a photoinitiator or a thermal initiator. [00109] A
w@b@BoidBti ator can initiate free radical PCT/US2008/057774
pol yneri zati on and/ or crosslinking by the use of
light. Suitable photoinitiators are benzoi n nethyl
et her, diethoxyacetophenone, a benzoyl phosphi ne oxi de,
: 1-h Iohex henyl . ket.one and, Dar.ocur_ and
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[001 121:erTh£a ioadtive lafgelmmmdrpiﬂatedvratheqaw/nnefrmnnmnx ey compound that can
Ioc ni ne ht hal.oc ine blu
prevenfiy hAHGREY R 418 LERRe v BRI aT ab Sug mificy, £h8BIABve agent
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| ht hal
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| odoxam de, ketotifen, or the pharmaceutically

acceptable salt or ester thereof. O her exanples of
whe@aatdlse agents include 2-pyrrolidone-5-car bPXyUB2908/057774

acid (PCA), al pha hydroxyl acids (e.g., glycolic,

lactic, malic, tartaric, mandelic and citric acids and

salts thereof, etc.), linoleic and gamma |inoleic
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varous B eng PSigp. Py oL B e h & <l Brossres o
formingak imae halnesara oBsmlxrsad im0l SiPagent dlos op 442l ) tcﬁﬁn‘rfadpé 460,534 to
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o0rv9f SEPREaBE IR PR R ST Ao P 296 s P e ot
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can be used in the present invention. The first and
second nol d hal ves can be forned through vari ous
wWQ e@hniqees, such as injection nolding or | athPElyUS2008/057774
Exanpl es of suitable processes for formng the nold
hal ves are disclosed in U S. Patent Nos. 4,444,71 1 to
Schad ; 4,460,534 to Boehmet al. ; 5,843,346 to
ber.
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means of actinic radiation, such as UV irradiation,
ionizing radiation (e.g., gamma or X-ray irradiation).
woB@sa1qgsepol yners of the invention are the  PCT/US2008/057774
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350 m(i)smw/emd eﬂfpeciahyeab(aﬁBGO m@mnﬂga)lr mﬁ mm@emmm or anaguédus salt

not ecessar :
SO'“t'O’bWF ?|p8¥??8%"3§'19e°8§‘p§d§' %aré’%%e\“é ol eﬁnggyc PO FERTgIRNGe s
given td hmq@sepebymerastlmlmembrdm aqlmxtoussatt aolnt|<amsy undesi red

on w npl e . cons

ootzef P3P kit ae G Bl e TR beRod el HovgfRCTRRERRY gy

purifiedf pregolymemacsociingtonisé invertiving than dhesubsﬁ:mlslemproelm:trm doms not

R e

extractlbycﬁlate onosslinking |sacareetﬁ§1uttlmauzeesermml)aaqueloemsolutlon iti |s addltlonally

unneceAgé) & {:e'lrﬁyt{ill gsa %)%ddugﬁ |on\rl]\%derr<2ctbn'té)q aégs?)gamg yth|s process
are theceiiorbamtatiles rasmrdwgttdnaw ed\yarmgeoesl ew@bélmemo ridrehé fauh;habthey are
suitableoﬁnt \%ﬁe?rﬁr?tenﬁ-{ na/\atgl te%< %Ftto urf}e ed’usgg (l:slua ysltgchd, in this
contextatpaé thescos tact Iessnesutandre LIIWHnngleamnmnyearl ty of about

00 e 50 (f p]
[00127 ; e§|m ﬁ){ if tg]%(r)nlj) de%é*é)n agt Iggf)lsrﬁjogtﬁ;{ap rgrqba 8g¥%rg 50 ultlo of an already
punﬂedatreptblyrﬁ@rOadmrmg tio,th@mvemtion, isdial mecen‘sawab(e:arrp Dumubsequent

QuS ;S fion with a |oI ally

extractB SRR &5V Pt BPoBR Begof@htry cl o

Preference is
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given to expansions of the article in water or in
aqueous salt solutions. [00126] If the nol ded contact
WO 2008/11@3pr oduced from an aqueous sol uti on of BET/US2008/057774
al ready purified prepolynmer according to the
i nvention, then the crosslinked product al so does not
contain any troublesome inpurities. It is therefore
ece carry o ction

bse
0012808 T EPREE enb 6o el B iRt SbiERea F hBEl prbfssegs. suon as.
for examglee suracedtaatrhent, stetilizaoraadd theolikel | y unnecessary to
100129 2 A ¥t SRTEE EDE b o8 A Pirad e Roh BB PRt EBly at east
about 49duaomets, rmg)ré oreieraalgi\aat;lﬁaagammf f6@b‘a|®ehstn®mtnen ,mérerpréfambfyaattieast about
t t t I r n
80 barbf¥ hd B EBh kS BLIPARD SiER bR, PP ERblERRT 134uPa or fess

more preﬂer'eblysaboom @MPa drieds. trheccoatahee tvith dresiagerdian, dreoxygen

permeasfit B HPRRET WeotiiEdtre Tk o'y aisembliy s fipesg of about

100 miabngantygeruperfrieatilifyraepoidingeo pemedods nigsdribet ireExamples.

00130} v & Baixfibens onis Rbnll SRR s af T Pntis Bl YRR oy
having aa pdrediex Dﬁ@s&ol@mfftc:dn@ﬁlm]préﬁbeaumétdmt aboutaci x Hehses’/min,
£d tg further

more pfebraR ot okl iHou Y8l ISR il Syb R FlorE PSRBT 2 3 Abgyye 4 x 10

mm2/mime I|ke [00129] A cont act Iens of the i nvention has
bj | 1 f bl
001313, RE¥HER BRI el logf¥r RS e Gintash B e PERYY O about
15% toexbent E_m% en@eqfr@‘eaablwfrcan ab@HSZO"/atmanOUBBB%Mwmght waed fudly
nyoratch it Wi Sord bR huchodg YePLign§ g bepSiy@Fegoorang to
Bulk Ten;hmlqesas dIsnIoae@mrLdi%@B@&M h the invention, an oxygen
[00132f ﬁrﬂhé'\/é cwsle i d?rﬁopngg Sﬂﬁ&]g&ﬂéeor %i(%rydgg(grﬁ}seﬁ%ggv%aennbe used in

this aspmccofcthe)nvemycgen permeabi lity according to procedures
escr.i l.es 00130 s. of

[00133an|8r?tfgﬁﬁerfalfp??}e H%Veng M proN| %lar%%ﬁ?(? fol!'ylroeoﬂcmg smIt contact
lenses.Clih@rmaethed baredrlémjs thmsrﬁepg ofinodnpnmlhg the diedsfafsproviding a moId for

malingg? S st it T P koo BBl frstmighg Strace
definingrti/ amtarior eumnertmae:optaef enshhy aa;tecd>r&iambldaimﬁumth61 gecond tholding
L

surtacep YT g M Rt B Aplip e SR At TR, Plrlel s A A SRpona moid
halves éxﬁ%mﬁgla’edm resbife eaoh ethpr sdabrtab eycaf\nrtpm faboed b&@¢en said first and
second m ?ltgﬁ?éﬁl%%g% \é\/:terp?lé eﬁgggr%r}e@/mg% ttoqp%ggveltg\éﬁﬁ%%in the lens-
formmgmaﬁenalembnamses dmnengr moreBwtlhlchcdmsssimleamfspmdzpekyhmsseahd in
substargpf%ﬁ)’( ﬁrge B]SVI%IF ngré)n%%ngeé%nﬁob8@)%3%1%@‘%?3' 212 eft mggqhn&%%% one or
more pezsppbmtermtorhﬂnmesr@)edﬂrmghnrg p(ﬁlmfbﬁﬁe Units @efived fn@n oas peutore

nt L.on

monoe{hgﬁpgéj tlongf?zeﬁf)eo?yﬁe?%gg Cg ‘fjnrll’ll egH?rﬁgrssa%n g)l’ OR? or more
monoethgzkvprcaﬁy imgcﬁdmllmdaqmﬁysdéxanprwmtamlm@rmcnmiecds fwimremaha@ar@lmg

ponsHor)](gp? uanﬁ ﬁ‘?rgefol @yle%?lﬁ/rlhngsag %}]eggéoups &? hydrophllsc units d%rlved from
one or more hydrophilic vinylic monomers, (3) crosslinking units derived from at least one
polysiloxane-containing crosslinker and/or at least one silicone-free crosslinker, (4) multiple

ethylenically unsaturated groups, and (5) optionally hydrophobic units derived from at least one

28



defining the anterior surface of a contact lens and a
second nold half with a second nol di ng surface
waeledosniqigl t he posterior surface of the contactPCENS2008/057774
wherein said first and second nold hal ves are
configured to receive each other such that a cavity is
formed between said first and second nol di ng surfaces;
i ntroduce a |ens into th
nyarontyghic BHEREar st ARG ERarPURY KisrisroaGod R forossiink
said onacdrinmrea#dsylurrkableyrepﬁmhére tgfoep dhey cantsctdard. | S

[00134@ub IL?fqﬁl al?]rléc}ﬁgge od| {thla%&%qo? &er@g?&géﬁ%@ Ig?s %p%invention
describpd @poVeytaar ise gsEiin ltmeas;(eb) ofdaaglvientprpol ysi | oxane units
derived fromone or nore nonoethylenically

1001361, oFs S0obé FSRBRIA LA P P SRl ST e AT Shctce the
mvenhq&ollrysndbobo&trﬁecamtm thierrgaderds onasrstansvepgdliicertibiments and the

I n nits is free of ethylenically
advaniEhorRdt Been SR M sR 5 S <ol er  ved f1om
one or nore hydrophlllc vinylic nononers, (3)
crosslinking units deri vEgarmhplem at | east one

[00136@OI ésgy%qleﬁ)é%ﬁ%eﬁ)lg% mcelaglér%meﬁt%eﬁhe E)ﬁ)j%re@%{dr{ﬁ%b&ﬂ;t/ o% g ?esr’lts and oxygen
transmlembmtyeﬁlademsl iyatenskis deietreiied mocypsing amd t€chhigoptsinaaakd the one

deSCI'Ib\?%f ﬁ 6@8&5’8@35@ ?H{%g%pt@e b:yS/gﬁ eg&%ﬂ%ggeh(i%]%omea

Transactmmpcnﬁmel \World Gohgresm)nh thet ©orae@$ $1,iHhB. Savahaghddo, RavenReess:

e G TP BRSPS Tl b5 o
entireti¢s. ePojgeneliuxaend) amrmmrdzoEatSB%C i Aevet nsleiti, gas diesans bred
. ,_.abov th
maintafig YEatstl 1060 /58 fiel Mlriyld BRERED Rop b RET iy, e Al
De&gnmndiDmre&)pBient Co., NotdnessaGiA)tap sipnikec tbihalgtidahasiraviemntt iAonair stream,
der to, bet

having g knBt percefiggic o SRR 2 2T DR Ao E s B e tons at a

rate of aledutr@e 20 tm’ trhie., fndilile awiitngyee)strepinds passed ungls bppbsite side of the
lens at %@t@ﬁo&%@éﬁh&&%%@ @7l¥1 eg\ ?ng)n(‘?egbl Ll éh%}te%eméleﬁs c§|a (i.e., saline or
distilled wategrat i ;br'ed;dr'lbyd cbést aanh;mna;turea]beail lahsti3® ndietites prioretd measurement
accoc[dl n t ch i que simlar. to the one de cr
BB BBV

but not Tore) %‘Sd'fdt?e%ﬁ‘a the ovaerlﬁy%rrl% eAyilor t}(;g%gthe

prescrlwmibeirtemlpefaturalfor at (e'ﬁstei%@onm&es pr'brwlsme‘swrem:enbtﬁutmblemore than 45
minute hgﬁstll':,‘né) % %Ss%g%i 1§osleE 1@r ?g(gﬁ%%lfoggw%ndg@étﬂ aggnWﬁq%%settmg of
400+15mrethleesta1per Mmoo rcpmrcaltaed' heybarahetrie peasiume suhreumding the system,

entiretie measur.ed at i,n.a .
ot Megrre; TEEHRERe Y g e Y R iGd oBosdi g Soiho s
determih@@%y medastifivgeatboutt dildep)ionsswittga Mitbidy@oGcronster Wesa, or similar
instrum nt %h%%gér%%%ﬂh A@g?urﬁarlngr}ﬁ% a:'{g? y??%e&%%\ﬁﬁgrﬂpaqeﬁ% m tﬁ% throgen stream
(i.e., omgen whlcbailﬁushathrtmgghahkMlspmacserﬁdawgihewgéﬁ|r(sGruglent The
apparen% %E% ‘igyzc%%& S (r)nnel erlal marﬁ,&sgjgﬁarrltnfﬁgé éra tmsﬁFg(glE%(\?ving
formula: s passed o n the opp03| te SI de of the lens at a rate

of about 10 to 20 cnB /mn. A sanple is equilibrated
[ i.e., saline or distilled water) at

Dk, st media (i.
Whgﬁejj% r[mk?crglt r%ﬁ%%ér%ﬂprﬁm eﬁ”e for at least 30

ES pr or ur erre
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but not nore than 45 mnutes. Any test nedia used as
the overlayer is equilibrated at the prescribed test
W@ eoopat@sure for at |east 30 m nutes prior to PCT/US2008/057774
measur enent but not nore than 45 minutes. The stir
notor's speed is set to 120050 rpm corresponding to a
n indicated setting of 40015 o n the stepper notor
control Il_er. The_baronetric pressure rroyndi n he
oy ot "Bzt B TAPOHSLAaY B DA BKHES A da)Piggsure of

oxygentihéhd @instraam t he area bei ng exposed for testing is

determ ned b asuring ,aboyt, 10 | ocations with a

M t%fe&sf%‘f %%%‘%ﬁ? B?eswr-gé@,m %9) simlar instrument, and

avepr.agivagot HEmmekHg at 84reQtin.a dipeel)pngeHgroncent rati on

in the nitrogen stre (L.,.e., Qx n ich diffuses

t he/oagrvaphe REResHH 50T o 1 s S SR BoBR1 000

| nst=awgrege thicknessagffilae nt ovarytge expesedeediared (ynrof t he
where [blg%s igﬁé@g#eﬁiinﬁjﬁgg Bﬁﬁrrceb'%l ﬂ?(%&)é/@@ﬁ%%g%%gfbﬁi@emk ) of the material
may be-caluldted BpRiygeny théeorigen pearpeab)ility Yak.q,) by the avesdgecthickness (1) of the
[mMm Hg] =partial pressure of oxygen in the air stream
Pmeasured =baronetric pressure (mm Hg) Pwater vapor =0

mmHg at 34 OC (in a dry cell) (mmHg) Pwater vapor
[00137F40onmRéerineabilibyMe&s (riememts\elthedeh pgrnieamilibjg)f atleds/ie maepsured

accord A ERERTE P st IS h PricERptE PET Th b ERya e el oy
referenoa jrgesrerttiretn sihiessil uais|df ton (ebineability odpdried invthieefolicalingrexaniyges are

. cal cul ated. by di.vi di e Q en perneabil.it Dk_ap
etativeyBit AR gt lod Bl (1 GPe R R Al Ao B
referent® maRataigadricbi thys b dsoflexrgiffusion dbefficient gpor3axibdt immf/naifiute.

a lens is neasured according to procedures described
in US. Patent No. 5,760 10’%3%%rei n i ncorporated by

reference inits entiretg).(a al ues of ion
Preparpttonefbiifiatoy soleiont ed in the foll ow ng exanples are

00138} gy Bt soBRSs 8 plrnkatEf dphin s SoTE St o af e bafor in tamy
alcoholrmatshiovalin Tétle dcDime essltiag solatiaf iswskirrdd Bhdidegassed at room temperature
2,[imesgore 1;ni.c:i,[esntaC fbe?'v?’% 4E)<1r 0 3 M2/ m nute. Exanple 2
epal At o VP 9'3 t solution [00138] Initiator

sol utions are prepared byTdblsslol ving a desired anount

of an i ni H-ater—tn—t—amr—atcohol—as—showr—n—lable 1.

The resul | Regctau(Eiemple | o 2 (Grame) %&ﬂw&w at room

tenperatur8BNtines for 5 09Ut es edeBddel ow 5pnbar.

Tabl e 1 Prepayaiidopal of reactey sol u|t1'1oan4[00139
Vari ous reactants shown In Table 2 are weighed into a

Preparafiéibf FERE 8ol @GibH pped with

[00139] Various reactants shown in Table 2 are weighed into a 500mL reactor equipped with

lens.

] hal o

vacuum and nitrogen. The resulting solution is stirred and chilled to 4°C and then degassed 10

times for 5 minutes each at less than 1 mbar, using nitrogen to back-fill.

Table 2
Reactant Example
2a (grams) | 2b (grams)
PDMS-11500 diacrylamide 11.50 8.05
PDMS-5000 monomethacrylate “MCR-M17" * NA 3.45
Aminopropyl methacrylate hydrochloride 1.33 1.33
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vacuum and nitrogen. The resulting solution is stirred

and chilled to 4C and then degassed 10 tines for 5
woratieg3each at | ess than 1 nbar, using nitr oRENUSH08/057774

back-fill. Table 2* from Cel est Preparation of

prepol yner [00140] A reactor solution tenperature

prepared above is rapidly raised to 68C. At this

fnwnrﬁfl I +1 At Ar el 1t I Y] pal
Tl C1 al.ul C, all IIIILIGLUI oS Ul ULIUII IQ IIIJ (A § \v) III

\r\ﬁ‘ic [YHGC Agid; ng care to exclude oxygen 4.84m t he QQ/Q‘ipm
'I'Ihiydrcuy@hsdracr}étatal l owed to react for|%3Gours wheh0t he

| anpedidlethyRichgarhigpi dl y reduced to riopgst enperjat.gg e.
l(t)gf'n4lléjcolrfbi cool ed reactl on sol ut| 0r132034jl I ter%_%

U ng’. Tél O IIIllCU DubIIIICI IuIIIICI VI lII J.'

propano? rinsing. To the filtered solution, 0.01 69

preparg.“gﬁ Qﬂﬂe T,IEM?Q is added. The solution is rotovapped at
80 - Toonbar to rempve the alcohols in three

[00140}st e/bseacéa@ﬁlutlomrt@mmtafﬁ prgParae apeveis sapidly cajpryd oS R. At this
' r o Y} r j
termpertffG A SEABESRLGTG hectdtTR v A Rty SR oL S do ST Rom the
systemt inis sestgrln3$ alfowes! to akaat far Srhaureewbe hedemnperatitre s rapidly reduced to
room tétr@éér&’t The ermulsion is chilled to 00C and the pHis
usted to 9.5 using NaCH. A total of 580 ml _ of
[00141hc er@OOleﬂeectlcmleso(L@IG%quUiG@d theougl dheReiori Infrittewh Baichtier fumnel with 1-

propan?lorB%%\%h P11o—th fl:%e(rj] ggltﬁtrl&ﬂolzﬂé 88 rlllgbt% F_gxlﬁﬁgt g?\ﬁﬁ(dj eﬁw%tsolutlon is

rotovawﬁdlas4©°r® ar$d 80 1 1@naehrith reouayle the E’bo@olé m thteedstéhse kaer time
1t.is th | 0 . .
reiaciid i Rl At ok Bh 3o HElEn 1 eR S G EMinea. s

procesgrasaltglincan emulyiohness than 3nS/cm It is concent rat ed

[i I
[00142En -%H&}a rc%thé em&1§/ roﬁgszngg rfogcﬁlgaasqu%at?&mége aérjeoilé % %%ulg Ion is
chilled td°S prdatbe psl is adjustedta 95 qs;rr@mdl(yHEA tofat efER0aLL mfr:accyﬂoyl chloride

silicope hydro con enses_[ 00 43 Al ens
(96% PPy I ARG TS BINEPR L 00 Hbna pF BTSN HPERSE et east 10°C
when |ta§)ﬁé(lﬁrdH¥edﬁd‘{iHVgu§@/Qlﬂmoh'ﬁﬁ%rml)M@mlserté@%thrroggﬁ HPofdbfdted
lLative to total formulatiaon) and 34.84% 1 (pfﬂgl anol

BUCh”%f ﬂté? then e -flisremusing,a M"B'?‘?Fﬁlpé-ﬁcbﬁo% Eeg9peEFd Oppcartridge
until th@E&r‘?@eaté’Jh‘és@éj cMﬂﬂJ@ﬁw@ IERTRERS 88/ chd MPis @bn centile@FighB to ~1% solids

out 44 seconds (Exanple 2a) and about 60 seconds
in Wate( g&%lt@afﬁ%hop@ﬁ@@g ﬂhﬁﬂ fyeez[atmlgq,ﬂhem@vqeégqﬁu{tqngérom this process
is termé @8 pRpofnferdenol ded using water at room tenperature.
Lenses are not extracted. Lenses are autoclaved for 30
mnutes at 121 0C in hos[phate buffered saline. Lens
PreParBF%’b@F silisgne hydrpgebeantaetienses r eported in Table 3. It
[00143] S A%@doﬁﬂlﬁﬁhoﬁ% §r‘éB§Fe'dtfH)trﬂ Q%r%%er%r&%r@&gbove by Fr)ng)wgg 65%

y | oxane crosslinker wt rononet hacr
prepolpTs NG, 140k 9B PRBBpIaYe 6 Ot BRGRAAT 0l TeiA%smrgpanol. After

dissoluféH, Yeforalialidisis dots&ialnfcﬁﬁlb'lnﬁcﬂdps; chr"eﬁ%ﬁerh@}‘lﬁn%n{a@émﬁh'p%@4
i,n nmodul us of about 44% 00% ) , an increase

mWlon fon b ABends GO 8aIEn SPOEk$A Secchd (xBTS Holgespectively.

[00144] The resulting lenses are demolded using water at room temperature. Lenses are not

oct

extracted. Lenses are autoclaved for 30 minutes at 121°C in phosphate buffered saline. Lens
properties are determined and reported in Table 3. It is found that by substituting about 3.45%
of polysiloxane crosslinker with a monomethacrylate PDMS (for forming a prepolymer with

dangling polysiloxane polymer chains), the resultant lenses have a reduction in modulus of
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substanti al |y unchanged oxygen perneability (Dk).
Table 3 NVE: non-volatile extractable; * apparent [k;
WEIBs/1&d1dngat i on at break; # ion perneability PE&I/HS1008057774
to Alsacon.What is clainmed is: 1. An actinically
crosslinkabl e prepol ymer, conprising: (1) dangling
pol ysi | oxane units derived fromone or nore
nonoget hy. ically functionalized
about 430} VM@W;, B8 SEDR BT Socandoon (B2 Br 1018, and
nonoet hyd eni cal | yfuncti onal i zed 8.6
hLhysi - L. . mers, wherein the
SUbﬁaﬁgﬁ%ﬁ#%%%ggfgéﬁgﬁigﬂé&%%ﬁ?gﬁ|S free of ethylenically
unsaturated group; (2) hydrophilic units derived from
one or nore hydrophilic vilaglkidc nononers; (3)
cragsslinking units derived [from at || east dgne
Exam@m ySYEo¥%ahe- aatdrai n| ndkér osMlodulker| eveciger| dibmetwagt
ﬁenebwumon@ohmeewcyaaghbmkeENNﬁnd (BYBGpt|i omarn) y
nhaht » 11N+ Anarivnd flr A A Hanac Pay
23 pody olni b vi gl o horirer, s eiln 19 dr oddif ey 86
2b coryr?%és .Hti%gle e hyq%ni : §aﬂﬁ£at 1E?gurs18,
NVE: ngpyolatie expasipie of arnareit Dhkc EilRi @angafiog abeakikion permeability
relativerif ASA8_nce of one or nore nononers, to forma
silicone hydrogel material. 2. The prepolynmer of claim
1, wherein the dangling polysiloxane units is present
in the prepolyner in an anount sufficient to provide
the silicone hydrogel lens with a reduction in nodul us
of at |east about 10%or nore and/or with an increase
inion pernmeability of at |east about 20% or nore. 3.
The prepolynmer of claiml1, wherein the dangling
pol ysil oxane units is present in the prepolyner in an
anount sufficient to provide the silicone hydroge
lens with a reduction in nodulus of at |east about 30%
or nore and/or with an increase in ion perneability of
at | east about 60% or nore. 4. The prepol ynmer of claim
2, wherein the prepolyner is obtained froman
i nternmedi ary copol ymer with pendant or term na
functional groups and dangling hydrophilic polymer
chains by covalently attaching actinically
crosslinkable groups to the internediary copol yner
t hrough the pendant or term nal functional groups,
wherein the pendant or terminal functional groups are
selected fromthe group consisting of hydroxy groups,
am no groups (-NH 2) , carboxyl groups (-COOH), epoxy
groups, al dehyde groups (-CHO, am de groups (-CONH 2)
, acid halide groups (-COX, X=d, Br, or I),
i sot hi ocyanate groups, isocyanate groups, halide
groups (-X, X=d, Br, or 1), acid
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anhydri de groups, and conbi nations thereof. 5. The
prepol yner of claim4, wherein the internediary
w@opehyiter i s obtained by copol ynerizati on of BEI/US2008/057774
actinically polynerizable conposition A or B, wherein
the conposition A conprises the conponents of: (1) at
| east one nonoethylenically functionalized
\th'ﬁﬁ'ﬁ’ i l.oxane-cont ai ni ng nononer and/or at |east one
HBEEHS1 eni cal I'y unsaturated pol ysi | oxane- cont ai ni ng
macroner, (2) at |east one hydrophlllc vinylic
st .one gxane- cont ai ni ng

1 ATORRTEl ki Aokeaslonte. plsilexane: contal
(10 rdmagllmg’tkﬂ?yalom’m urdty deptdddromh biye ait mb&a&bnmﬁl@ylenlcally functionalized
hobi c _vi C _nonone rovi ded t hat é' 51

orPé’ y8ﬁ°@8ﬁﬁ8ﬂ%ﬁ¥%g ’(‘E?Omer(szf*)”“@p PPREF MEBHPPP LY e ¥ast
orfendtlbnaltzedmalys@xauocbriﬁamughnaﬂombrsawhertehyﬂherdlaogllrigypolysnoxane
uns tur te ently linked to the
o R e D S R ier et he

(2) orydaphiiic unltsBderwep fiogeend drenarenydrophilis vmﬁlllc rpdnoradrs;

f uncti

Nels I
AT S TRBEHP FPmGT bt SisdPBaneSiadniag ciggglinker andlor
rrm’ndmtshtyrhees;iiicbablffr;eewmtlmkema&rdi pol ysi | oxane- cont ai ni ng
. w2 t. hi |
CATERBRER b LS Sos RS TR, sl iyt monomer,
wheressthe pkapolyamst/compeised makiple @tieyleiidallg ansatimtaésal groups and is
GG AR b RATORL o 2502 e Y FEREERYers o o
aagemte inavodged matdrianct i onal group through which an
| t t t
2. 7% oG pldeth? St Hi SiritlBo BP0 BERETYRlsT bieboryp the
pmpelyoiey medin zmﬁomritauﬁmlﬁnt wlmd)\ﬂdmthtal'wlcame hghsgel tams Wlth a reduction in
noet unct i onal

AR PTG SR v PR ORI i s iamggmgggty of o

Ieuatrui@uhm%mraairéy unsat urated pol ysi | oxane-cont ai ni ng

3. Tﬂﬁﬁr&eﬁ m(%ﬂ ({ﬁg P[\,o&ﬁré{ln ﬂl‘jélﬁ Tgfg po 3e/sr| oL 5 9&8)?8%@@5
pﬂa@olymemneareareamh sEEEﬁélen’stOIm@\equmdenk:brye hi/dmgélllen@'i(mth a reduction in
a ent

mgpg}l?ﬂ P %Wn]l%%ﬁt a%g\ﬁtsg)% %rg}o qnéj c}rdﬂcﬂﬁea(ﬂ] |B§;ea |n |wrmeaglllty of at

leaSiG@\RUl@0% or MOEO- O - OCONR 14- and may corrprlse

4. TE% g{?g))c()X/m%: - ot ﬁ‘g}lmo % ré{lg Itﬁc’ e;grgg(& ?ét g og&alrbedt %n énm%rmedlary
CMMN@'WGmtpe@ﬂialmﬁ t@(hkr}dl fuorcti @6 @ﬁﬂlpalaylﬁ daa@hngaiydrophmc bolymer

miq!%' ?ngtf pecgt,%,}é%g tt%%ungcaodrtfglrc? Syecrbssll%le Gibups to (RS Mtermdiary

copolymer through the pendant or terminal functional groups, wherein the pendant or
terminal functional groups are selected from the group consisting of hydroxy groups,
amino groups (—NH,), carboxyl groups (—COOH), epoxy groups, aldehyde groups
(—CHO), amide groups (—CONH,), acid halide groups (—COX, X= ClI, Br, or I),
isothiocyanate groups, isocyanate groups, halide groups (—X, X= ClI, Br, or ), acid
anhydride groups, and combinations thereof.

5.  The prepolymer of claim 4, wherein the intermediary copolymer is obtained by
copolymerization of an actinically polymerizable composition A or B,

wherein the composition A comprises the components of:
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hydroxy group, primary, secondary, or tertiary am ne
group, carboxy group, or carboxylic acid; R3, R4, RS

WQ 2R8/11d831 Re, RO and R10, independently of onRCT/US2008/057774
anot her, are O C 8-alkyl, Cl- C al kyl- or Cl-C4-
al koxy-substituted phenyl, fluoro(CrC 18-al kyl),
cyano(Cr C 12-al kyl), hydroxy-CrC 6-al kyl or am no-d-C
- l: x is the nunmber r 1. mand, p.,independent |
ot E¥dsesfpnE roapa R e R el RanaIBRE BEAGRING Honomer
( mtpand/er dtreast bné monbéthyl@nicdllyaurgatepatby pelysitikand-aontaibing
wherein the at | east one hydrophilic vinylic nonomer
is sEPEEY from the group consi sting of
N, (R atilevest byd agdrgplaiic deylic DMRomez-

P R B RV RS R B Bl e el B Y ope sfigpme e

met heosslingee atdPMA) , tri met hyl ammoni um 2- hydr oxy

r l.het hacryl at e rachl or.i de, am nopropyl
PP okt S Y PR S m B 8RR that at least one of
net haanyoraene EPVMENthergoypeised atrieddtaoe YUnatieng| GdAp,through which
N-vi nyl = 2-pyrrolidone (NVP), . .
0 et SR KB RS N Hrean he coulppiulipkgd to the obtained
met hintaryilediarydegpodintey] al cohol , vi nyl pyri di ne,
1.1di met hyl. - 3zoxobut yl.)acryl am de,. acrylic acid, a
wh e oS B R PR IE 6 S eyl 5t o havi g
a (Weatdddst ane mageethplesicallyafunation glivie d giolysilaxamn 2@0ntatirkh@6nomer
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et A e eds pie monge B Epo Rl TPl Py Mbenaeayrining
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C i.nations, thereof. 8. The prepolyner of claim?7,
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C dBpatilsass oad pblgsikikamareorgaihing@nesstinker andongt lgagtphe silicone-free
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| east OSHEXET | i cone- cont ai ni ng vinylic nononer is
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r | pent anet hyl di si | oxa . . .
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and {n}‘?r Ffj\afyrr%({ ;}’F}ﬁ 1yl oxy) silyl propyl net hacryl at e,
The ptepoly(rter bheainyd, svHeveiy Xied dtyégut opy hjometthglenighigniudetionblized
p%ltésrllhgéieg%ﬁ%@%lg%nﬁﬁyg?y %hé%hleﬁ%i&%&(%?g %lngah%ghically unsaturated
pqlySioyarE-sdritaining inmcrenérdrngopeatiéntlysaf leackeother are defined by

(3- net hacryl OXY-R: hydr OXpr opyl OW) propyl Fggri s(

t A\met hyl si | oxy) k1 | ane rl ><| L _
(3-\xet hacryl oxy-R-(2- hyd _oxyﬁ)t h SY) prcc)) yl xy)lg1r20pyl bi s

( AT merhyl erroxy) me? RIEGC) Si

RN 2- met hacryl oxygt hyl - met hyf,z|i s-tr rrel hyl si | oxy- 3-
propyl)silyl carkamate, Rg Rs P Ry
1, 3- bi s[ 4-vi nyl oxycar bonyl oxy) but-1-yl]tetranethyl -di s
il oxane, 3- (trinmethylsilyl)propyl vinyl carbonate,

indwHidh R)eRis aty LEONR J-Redol, or -OCONR 4—, where each Ry, is
tris(trinmethylsiloxy)

, silane], ,
indepgndestly H ﬁl%ﬁ%&y?‘%ﬁqt% 7 diyplspl e ufenalkyt ar bafreerasy! radical,
whichinidysitfefruplet by -8, ogp)si, LeNR-opdcabl ¥ -GeORERIRL #hd may
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cdrbbxyBt BYHSRI NS 8hibAovaemyYE,-CRRGNG Gy-Cyo aryl radical, which may
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trimethylsilylnmethyl vinyl carbonate, and conbi nations
t hereof. 10. The prepol yner of claim8, wherein

WO piognn@di ary copol ymer conprises: (1) from abedik/ugsns/es7774
about 70% by wei ght of dangling polysiloxane units
derived fromone or nore nonoethylenically
functi onal i zed pol ysi |l oxane-cont ai ni ng nononers and/ or

PRt oo 08, e DYl o
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A R Rei R dnpari B BRaed AR o e g Gkt Cr
Cablaylt 05% By aNengh;Ubstftutsd |pher0)1l,e‘|-ubr0£€1 Crealigyl), oka1o(Cadg-alkyl),

fro outOtoaou 5% wei.ght, of .
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nat eri al.

ili hydr. |
ERBieBBh s BE mEEERY R e A R PR L s T
salected Gomwhe geiup cohsistirgnsf-N, Brdirmathylaatyinidd (RMAPLRE ses at
il eV PleCEiEA ok KN R BT Ry ar8Ribrbsy acryiate,
hydrog@i'opy:(lgﬁgla\zzhgﬁm (h::ﬁ’l:/ll;«ge nmrethgalbannr;o;umcrg mhrydfoxy esspytnnethacrylate
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unsat ur t dt rouI 'h andt %r{ t.ional | hydr ophobi ¢
QP RES L IRt RS Lo lte URAC RRPBHobi ¢ vi nyl i c
Th@pmmelymeiaf cIé'heG ommiramthd snsashbne lsaconeldqntamﬂneg ginglid thenomer is
ont | ens as at

f
Qe T8 RF G- BrianJRhelr sy be TRy BrorV BRI st xane,
blﬂtnnieihaxsylof(ypadnmlj)tetrfhn%tﬂ\ﬂPd|sm)xdnesI§ [trla(nrlmmy\glelibxy)3|IyIpropyI]
biyJ i t f I
Eﬁg J;”tréﬁté'?}e.”?v Sé'ﬂxy S'Eﬁ'pr%?y et aé’avi m'gﬁour}dqgs(é"maﬁ 5
&tyttﬁ&)mlyipropylvmr&rcr}dam,t I’é-l[]ltls(drliméthgaleﬂcab):suylpﬂ)b%rtleihadmlatmde N-
drat e onbi nation,thereo

R S IBE SRl a8 Ao RS oy,
pmpglba(itmnethyailbw)metbslsllanekabmetrQC@pny%r@rdrowpmp@mW)psjpyl
t i O anl

wBHfine RIS R i op- B R BRI iy propy-

blsChlhmemylsllcdqyah@/tbylsUaner Ntﬁ me’mhc#ytdxaethyiro (riJéthyITHne-trUmfth;dsrtoxy -3-

prlﬁ)ﬁw? |IyI car arnéerls'[lglfB Ibhs[éfwﬁylgr()}ecs?q ﬁggy)bntg ﬁﬁ}gﬁmﬁiﬂxﬁdlgloxane 3-
(tsméfrwksnyé)ptonybwpylamrtnbeatehé (v:l oyibmardoewmlw)prpr[ tris(trimethyl-

si o%&)/%i?nejﬁ hrls ﬁlmeﬁ&yb"%lgﬁg& yr] pr brg? §era?et?cf%i}s&@%gthylsiloxy)silyl]
propglstilyladaoham $168.98- []ns(trme&hyl&ony)snyl]propyl vinyl carbonate, t-
butyldimethylsiloxyethyl vinyl carbonate, trimethylsilylethyl vinyl carbonate,

trimethylsilylmethyl vinyl carbonate, and combinations thereof.
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10.

11.

12.

13.

14.

15.

15. The contact |ens of claim 14, wherein the

i ntermedi ary copol yner i s obtained by copol ynerizati on
w@Rooan1@st i ni cal |y pol yneri zabl e conpositi on APQF/US2008/057774

B, wherein the conposition A conprises the conponents

of: (1) at |east one nonoethylenically functionalized

pol ysi | oxane- cont ai ni ng nononer and/ or at |east one

TIRRAREHIS B8 2 BR8P SRR AR R B h M ot 2%
tonaootred % b@&?elgﬁt of ea@lng pelysiixyse Ummwemﬁbml cmertg more
i cone-
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(ijrdnozpﬁmbn @%\to apbdutT OrDpweight gfrhydiopéitic uhikd dextvel é@at one or more
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i nte [ . .
oL Er ST sg e  Aa TR BRG B AERVE % bV ipjong f sicone-
chreaininganis demedtfioyd ems cahbie dilicnoé-comainingadhylic monomers.
ane-cont.ai n

AR B RS BT SRR PP 2 oaRBr Bl Hhal 8RBy gurin -
lemsdaroningy mafedipl iata rhadswharaie th\g/tdalne-mdmﬂlmg:mutemlyl ¢amnprises at least one

t L.
{PRRLY Froetiikallh EEmPLde st e ML R E O BUR Mehomers and
crosslnking rigent, wiMioleptlaowaightyofddssl tiears 1 5@indaltoy dwiegbialihe prepolymer
oS LUTRGTE nolPRPrdyrty s w78 G0 ChhsmaRoe Fenicaly
fwtmdaemob;ailysﬁowmaddmtmlegi rr@homgrs(mrd/dm)ne@vaicm@tﬁoyioethylemcally-

i nt er medi ar

run kBl e apaer i miad MER BT Whet SR M Blging fatydliRane units

|srfmeaﬁtetrwlwma03amhgatmrare«jtgrmmt (2 é&gdrophilic units derived from one or more
ne- cont al

, h | ,
f R R iR oS PRRE b el BE i & GRL pRT Fpysitoxane-
ccur&gmmgerosshrdepemdenatlIgasi)bneamhbnmt-frm crasstinklaf (4r)edjlti1ye in
eHfefilar §RaRk a3 o aid ROBREHRLHATGSRIbIe Bl e o at s

ord kydropHebiclvinginoteeneerdi val ent Cl1-C2 al kyl or

TI%:6 C%)B{ %6@3&% q|1 W%ﬁ XftI OH&L & tr?a%r?g)(%%ne of lens
pl(oplmy sslecthyﬁommye grcmnpp:,onpsmrrgamfyan elest[mdadlyus ofrabout 1.2 MPa or
S Sl AT IR0 BRELROLIS BRI osin
Dr afthtdesdst abdhit 15 xrtg° mmzeanmWGtér bynteﬁ}qf fro@Cquut -'IﬁFZNRabout 55%
Wl iy PTGy i 2 CenhRals “BRYCTY s ary am e ot oup.

Teacddast Igrsmfplairor 2cahdreiythe at least one actinically crosslinkable prepolymer
is previously purified by precipitation with organic solvents, filtration and washing,
extraction in a suitable solvent, dialysis, or ultrafiltration.

The contact lens of claim 12, wherein the dangling polysiloxane units is present in the
prepolymer in an amount sufficient to provide the contact lens with a reduction in modulus
of at least about 10% or more and/or with an increase in ion permeability of at least about
20% or more.

The contact lens of claim 14, wherein the intermediary copolymer is obtained by

copolymerization of an actinically polymerizable composition A or B,
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acid; R3, R4, R5'", R, R7, Rs, RO and R10,

i ndependently of one another, are CrC 8-alkyl, Cl- 4
w@bdoghi61dr Cl- C4- al koxy-substituted phenyl, fPUDUSLCH/S7774

18-al kyl), cyano(CrC 12-al kyl), hydroxy-C-i-C -al kyl

or amno-CrC -alkyl; x is the nunber Cor 1, mand p

i ndependently of each other are an integer of fromb5
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17.

18.

nonoet hyl eni cally functionalized
pol ysi | oxane-cont ai ni ng nononers and/ or macroners; (2)
wo esiiadisut 10% t o about 70% by wei ght of hydrp@hivs1008/057774
units derived fromone or nore hydrophilic nononers;
(3) fromO to about 70% by wei ght of crosslinking
pol ysi | oxane units derived froma

lvsilo [ (4) f
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hymbﬂjeﬂgllrﬂethéta'gzlem, (HEMA), Bihyodegethy alcapfese {HIEA), hgdroxypropyl acrylate,
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CHBEN. SRRt P20 BT
dubTeﬂWt&udo@thﬂieerylmhuae rm:r;(lémdéam@thangllthg$Ilyllcntame>l,
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T80 Badhe TRlero it 1 Whs B b P o lPATE Efoasiith A or B further
cqnnbrysesIameaeeerteosnltwnmcngtamlr@sxsmylm kemoamdselectat floeathe group
e Gl oSS i nker

I ti.
QR sl ER GG TPRT e Ry Shafitey SRt imacappyeon-
teltryadTed'p'Imﬂ)h blloxanmll\t BrlsdmmeM|lbxpmygﬂodyﬁmtyIM|de N-
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R g ¥ ey B nioR he s AR DS Rb vpsory-
rrmma«irydnm N trisgringe tbylsies) Jsitkado b @] npatieqoony lgmisiesNE 0 f or m t he

[tI’IS(HIlIme hylslll(ce»r(]S)snylpropyl]acrylamlde (3-methacryloxy-2-hydroxypropyloxy)-

propylbis(trimethylsiloxy)methylsilane, (3-methacryloxy-2-hydroxypropyloxy)propyl-
tris(trimethylsiloxy)silane, (3-methacryloxy-2-(2-hydroxyethoxy)propyloxy)propyl-
bis(trimethylsiloxy)methylsilane, N-2-methacryloxyethyl-O-(methyl-bis-trimethylsiloxy-3-
propyl)silyl carbamate, 1,3-bis[4-vinyloxycarbonyloxy)but-1-ylJtetramethyl-disiloxane, 3-
(trimethylsilyl)propyl vinyl carbonate, 3-(vinyloxycarbonylthio )propyl-[ tris(trimethyl-
siloxy)silane], 3-[tris(trimethylsiloxy)silyl] propylvinyl carbamate, 3-[tris(trimethylsiloxy)silyl]
propyl allyl carbamate, 3-[tris(trimethylsiloxy)silyllpropyl vinyl carbonate, t-
butyldimethylsiloxyethyl vinyl carbonate, trimethylsilylethyl vinyl carbonate,

trimethylsilylmethyl vinyl carbonate, and combinations thereof.

38



19.

20.

WO 2008/116131 PCT/US2008/057774

The contact lens of claim 18, wherein intermediary copolymer comprises: (1) from about

2% to about 70% by weight of dangling polysiloxane units derived from one or more

monoethylenically functionalized polysiloxane-containing monomers and/or macromers;

(2) from about 10% to about 70% by weight of hydrophilic units derived from one or more

hydrophilic monomers; (3) from 0 to about 70% by weight of crosslinking polysiloxane

units derived from a polysiloxane-containing crosslinker; (4) from 0 to about 5% by weight

of silicone-free crosslinker; and (5) from 0 to about 35% by weight of silicone-containing

units derived from one or more silicone-containing vinylic monomers.

A method for producing soft contact lenses, comprising the steps of:

a).

b).

providing a mold for making a soft contact lens, wherein the mold has a first mold half

with a first molding surface defining the anterior surface of a contact lens and a second

mold half with a second molding surface defining the posterior surface of the contact

lens, wherein said first and second mold halves are configured to receive each other

such that a cavity is formed between said first and second molding surfaces;

introduce a lens-forming material into the cavity, wherein the lens-forming material

comprises one or more actinically crosslinkable prepolymers and is substantially free

of vinylic monomer and/or crosslinking agent, wherein each of said one or more

prepolymers comprises in the branched copolymer chains

(1) dangling polysiloxane units derived from one or more monoethylenically
functionalized polysiloxane-containing monomers and/or one or more
monoethylenically-functionalized polysiloxane-containing macromers, wherein the
dangling polysiloxane units is free of ethylenically unsaturated groups,

(2) hydrophilic units derived from one or more hydrophilic vinylic monomers,

(3) crosslinking units derived from at least one polysiloxane-containing crosslinker
and/or at least one silicone-free crosslinker,

(4) multiple ethylenically unsaturated groups, and

(5) optionally hydrophobic units derived from at least one hydrophobic vinylic

monomer; and

. actinically irradiating the composition in the mold to crosslink said one or more

crosslinkable prepolymers to form the contact lens.
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