WD 2007/ 146299 PCT/ US2007/ 013808 WETTABLE Sl LI CONE HYDROGEL CONTACT
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and related conposi t| ons eMPBSTPHSNS Meiifhps More
particularly, the present invention relates to wettable nol ded
silicone hydrogel contact |enses, and related conposi tions and

met hods. BACKGROUND [P{OOB] Silicone hydrao contact | enses have
become: pdPROSS-REGEERE: %mmrwmnmﬁg ATIQNSs wearers to wear
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conponents and the hydrophobic properties of silicon-containing -

pol ymeric materials of the contact | enses. [0004] Non-silicone

hydr ogel TB&#dhct | enses, such as 2-hydroxyet hyl met hacryl ate (HEMA)

based hydqbess!THe éﬁﬁ{ ink@RASs dﬁ‘é&e&fotsﬁ{boﬁé agduress d Hﬂﬁﬁﬁmﬂﬁbﬁés&ﬁﬁ' n
contact |ens nol for exanple, contact | ens nol g' roduced from
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for non- silates enfehsle BERtcdGANCAS hydBRAREn@EE ARk HHETERRM cofhpbSifions and
pol ar resin contact |ens nolds to produce HEVA-based pol yneric or

pol ymeri Z28¢hedns  products. Due to the hydrophilic nature of the
pol ymeric conponents of HEMA-based contact |enses, the HEMA-based
| enses are ophthal m cally conpatible and have ophthalmcally
accept abIBAGKGROUNR t abilities, even in spite of being produced
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[ 0005] r‘iPcont rast, exi stféng Sili ic1one hydr ogel cont act ses

obt ai ned oMY t‘bB’F%FrS“ Lmges BE eYEs\far E%BH%‘?"&“H fodgprsilicgue
| n ot her hydiddel cdrlbdt Snkésd IRS eRAmPl Cdepsidihg 61 he particular lens, silicone hydrogel

contact lenses can be worn or prescribed for daily wear, weekly wear, biweekly wear, or
monthly wear. Benefits to lens wearers associated with silicone hydrogel contact lenses
can be attributed, at least in part, to the combination of hydrophilic components and the
hydrophobic properties of silicon-containing polymeric materials of the contact lenses.
[0004] Non-silicone hydroget contact lenses, such as 2-hydroxyethylmethacrylate (HEMA)
based hydrogel contact lenses, are often produced in non-polar resin contact lens molds, for
example, contact lens molds produced from polyolefin-based resins. In other words, lens
precursor compositions for non-silicone hydrogel contact lenses are poiymerié."ed innon-
polar resin contact lens molds to produce HEMA-based polymeric or polymerized lens
products. Due to the hydrophilic nature of the polymeric components of HEMA-based
contact lenses, the HEMA-based lenses are ophthalmically compatible and have
ophthalmically acceptable surface wettabilities, even in spite of being produced using non-

polar resin molds.



hydrogel contact |enses have |ow wettability and therefore are not
ophthalmcally conpatible or ophthal mcally acceptable. For exanple,

such silic contact |enses nmay be associ ated
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ocul ar surface, and general irritation to a | ens wearer. [0006] In an
effort to overcone these problens, surface treatnent or surface
nodi fi cation of such silicone hydrogel contact |enses or |ens
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pol yner i ccommpdsitivg iagiepresevios of 4 feeoid clxhpssiti s acionieides\s pélymeric wetting
agent, such as polyvinylpyrollidone (PVP). These types of lenses are referred to herein as

silicone hydrogel contact lenses with polymeric internal wetting agents, and typically
cofnprise an interpenetrating polymer network (IPN) that includes a high molecular weight
polymer, such as PVP. As understood by persbns of ordinary skill in the art, an IPN refers
to a combination of two or more different polymers, in network form, at least one of which
is synthesized and/or cross-linked in the presence of the other without any covalent bonds
between them. An IPN can be composed of two kinds of chains forming two separate
networks, but in juxtaposition or interpenetrating. Examples of IPNs include sequential

TPNs, simultaneous IPNs, semi-IPNs and homo-IPNs. Although silicone hydfogel contact
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surface treatnent, these | enses may not retain their ophthalmc
conpatibility, including surface wettability, for prolonged periods
of time. Fqr , the internal wetting agents, singe th

not coval e?ﬁ?%@%%ﬁ” to the other polynerized | ens fornfh USZ" 7’"13898
conmponents, may |each out fromthe I ens while being worn by a | ens
wearer, and thereby |ead over tine to a decreased surface
wettability and increased disconfort to the lens wearer. [0008] As
an alternative to surface treatnment or use of a polyneric wetting
agent | PNlensasﬁxatimsmd'e ke dPN lvda polyinerivasettimprzehbanedd theairoldeins gesreiated with
hydr ogel S t t .
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flexible than non-polar resin molds, such as polypropylene molds, and are relatively more

et

difficult to work with compared to non-polar resin molds.

[0010] In view of the above, it can be seen that a need exists for ophthalmically compatible
silicone hydrogel contact lenses that can be more easily produced compared to silicone
hydrogel contact lenses obtained from SOARLITE™ contact lens molds, and that do not
require surface treatment or use of a polymeric wetting agent IPN, including a PVP IPN, to
achieve ophthalmic compatibility. Additionally, it would be highly desirable to provide a
method for producing an ophthalmically oompatible silicone hydrogel contact lens, such as
a silicone hydrogel contact lens having an ophthalmically compatible surface wettability,

from non-polar resin or polyolefin-based contact lens mold ' members, which overcomes the
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di sadvant ages of existing approaches. That is to say, there is a need
for an inproved nethod for preparing an ophthalmcally conpatible
silicone h ntact lens that requires neither s

t r eat ment ﬁ&ﬁﬂ@k“rﬁ%gul ting contact |ens product nor t he? é g@?mgssos
polyneric wetting agent I PN as part of a polynerizable silicone

hydr ogel contact |ens precursor conposition. The present invention
neets these needs. SUMMARY [0011] The contact |enses, |ens products,
conpositions, and nethods of the present invention address the needs
and probl @ieﬁvaﬁﬁgsﬂ ofteiiting hfproadhes.i Tiatss foisaprtherhyxia oerel for emirtaroved
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silicone hydrogel contact lens. A pre-extracted polynerized silicone

hydr ogel |ens product having a renovabl e conponent, i.e., one or
nore renoSEMMARYeri al s, including extractabl e naterials and the
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| east two weeks, or "about a nDn w t hou uiri removal of the
| ens fronP@lbf@enéﬁgﬂeﬂﬂlﬂE@G hygiroga! lenepradpd deving ﬁererpp SOTNPRASAL -6 OPGOr

direct ed L rdreRQVYARmAGRE it dif OB R0t aterialt GRE Efetlﬂicef}?nogﬂ;? Ebtains

COHDOSItIOﬂ Such precursor conpositions are effective to formthe

si li cone RblarssaleutdBt Bcweih e ragyRblssoppenent a e pre-exteacksd polymgsized
formul ati Qﬁcé&%&ﬂd&égel Rns ERJdB@ttl!; Aen hndded ith HatdRefovh ¥eliRtAM ©

contact |ens preggro uct . precursor conposition conprises t he

f ol | owi ngeompoeg w%%h@teé B%OW asalierme hyfrogel contact lgas having au

cont ai ni Ngn@REAN fly asbdptabMRurlIRE WREBbility bi desBhibdERebin2 MRL k1616 Rytrogel
wei ght of a non-silicon containi.ng nMonomer composition conprisin

hydr ophi | Featast ignsecefitha pissen insAtiaR haveng oxyeeypermgahiling pgyrface wetta Bility,

PCT/ USZOOZMbh&ﬁQ& wafer y&ﬂtsnt,niaﬂem ,ana Beki g whh PeAhR tHd1BRick @B¢ tdiBfrtably

et hyl ene oxi de ol i goner, 1)
y worn on a panent's eye for extg:nded penods of time, such as for at least a day, at least a

week, at least two weeks, or about a month without requiring removal of the lens from the
eye. '
[0012] In one aspect, the present invention is directed to a pqumerizablc silicone hydrogel
contact lens precufsor composition. Such precursor compositions are effective to form the
silicone hydrogel contact lenses. Upon polymerization, the precursor formulation results in
_ formation of an extractable, hydratable contact lens pre-product. The precursor
composition comprises the following: at least about 20% by weight of a reactive fluoro-
containing acryloyl silicone macromer; (it) at least about 45% by weight of a non-silicon

containing monomer composition comprising a hydrophilic vinyl-containing monormer, an



pol yal kyl ene oxi de silicone extractable conponent. [0013] In one
enbodi ment, the polynerizable silicone hydrogel contact |ens

pr ecur sor I tion conprises at |east about 25% and refe
f rom about “&ggﬁe?@‘k% out 35% by weight of a reactive cRLShEHf%

fl uoro-containing dinethylacryloyl silicone macronmer. An exenplary
reactive fluoro-containing dinmethacryloyl silicone macroner in
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T gtk ey il ena s, o
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cont ai ni ngomsidicbn eaRtaihinguroginier campyditae Mlddarlmefatedhs a non-s:hcon

di met hyl si | axane-et ne oxi de bl ock co E 712 | est,
Vor i oui 1 PR e iR SR e PR B Rreifae, i
conpositi m&acm&mdmdhﬁbﬁmgldsoldmmmmm herei n i nclude thiols,

disulfid hal i d h ||yl 0>

R L e T

al I'yl oxy epieansbx cc{xﬂfb]sﬁjonlcﬂn;pﬁkeﬂdﬁihtab@ﬁdb%fd}@dum% by ofeigthef a

l:(r)“r{rg(r)]ts: ?Pgo@aﬂﬁgie}ég‘sﬁdé %R{cgnes éxt}a%f%g% %oggxﬁl &%ael%'gn }n%rr]es pag{lgtﬁgrr sor
ul travi ol embadiswnbdhe Ptéyalkﬁemmldg@hcqnmﬁaﬂabln compemmt oatmagy gthprisss

The ul'traghol 4,,8959% e?hnagp%clhaﬁ@ﬁm%&}@eﬁ anﬁ%ro?n thlﬂ%)@(gg éﬁ% hé?b' €

hydr oxybenzophenone su dr ox acryl ox none.
A ti nti ngPelyalkyleng pxids silicang. Hélua*:tmhé*ﬂmpbfﬁllmp}lew séwanpp@tract@lev\o

2007/ 14628&118&%{&3&934 &Wsnloxane—ethylene oxide block copolymers such as a
dimethylsiloxane-ethylene oxide block copolymer containing about 75% by weight

ethylene oxide. One such dimethylsiloxane-ethylene oxide block copolymer is DBE 712
(Gelest, Morrisville, PA).

[8016] Chain transfer reagents for use in the compositions, lenses and methods described
herein include thiols, disulfides, organohalides, allyloxy ethers, and allyloxy alcohols, Ina
particularly preferred embodiment, the chain transfer reagent is allyloxyethanol.

[0017] In yet additional embodiments-of the invention, a polymerizable silicone hydrogel
contact lens precursor composition may also comprise one or more of the following: an
ultraviolet absorber, a tinting agent, or an initiator, among others. The ultraviolet absorber
may, for example, be a photopolymerizable hydroxybenzophenone such as 2-hydroxy-4-

acryloxyethoxybenzophenone. A tinting agent for use in the invention may, for example,
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be a pht hal ocyani ne pi gnment such as phthal ocyani ne blue. Further, an
initiator conprised in a polymnerizable silicone hydrogel contact

| ens precu ril ation may, for exanple, be a thermal initi
such as 2, &\%)%]2‘&%46%?2 4-di net hyl pentanenitrile) (VAZO 5% ’UT%Wi%iSWn

yet a nore specific enbodi nent, a polynerizable silicone hydrogel
contact lens precursor conposition of the invention conprises
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pol y(ethyJ en col I | oxa éf' ' - tamd
ety et s B B kg caRE S mre KRB el e B
In a pr efbafaﬂlérreaibmdammvh as HPeaanbi2, 4<dnnpﬂ:slpemanemml®c(b7mwb with
the invepti ( cl . - 217
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gys\,r g?gl( ”@Rgﬁﬁw ]g§§3 gg{nﬁ{]‘t#m? o CO"%B%&%&%BW%&E mra%tcé)r%ance with the

et hyl oxy pinepitionrdeeipyicel dr&:tlbi}z’dnﬁﬂh&i(ﬂﬁﬁbx%ﬂ iminocarboxy ethyloxypropyl)-
(trifl uoropro yl met hyl si | oxane)- ol

met hoxy - pRYY(EDAPYIENEHPS LR yﬁv%'yr%?mwgﬁhmﬁ%@r@f)%wéwdaﬁ%%m i on
of N-vi nyl p&&?}eﬁfﬁﬂ&%é@@&hﬁﬂbﬁﬁleﬂﬁ?&ﬁﬁhﬁ%@ﬂ W-aethyl@Rtudifid, %éawlene

gl ycol dine { | ate qn a vvelg g@d basi s ranges from about
0.50 to aP§ Irigtygenq ely el Jimplpeay ek aahp dapsiereloxangsiylrep rEds|
silicone biyek a@@ly,ﬁ@@kﬁmmﬁlea&npm@@ursor conposition conprises

2; ﬁ;[ 2 ;;ég’ﬁé@fﬁl %ﬁl %ﬁﬁﬁ%ﬁ, éqnglpqu?g}%gﬁ table component comprises DBE 712
(trifluor qm@aw mﬁhydnguanpmyahmmj y (w

vt oo~ R Yok e et (o s S R able stisene uiree cortapt

di met hacrhéh@p@cmaomﬁ}rpawmﬂ th@ &4t @@yatm AIRREABNIORATRY] umnocarbox
pt hal ocyani ne bl ue -azobi s( 2, 4-di net :}él pentanenitrile), DBE

712, opti E?H&‘Pf‘ljlpfe@ﬂbp%@lwﬂﬁlsélpmf}%?yly propypety! aﬂavmeawpbvrﬂoy
preferr edm\e&bgwpbwtmﬁémwceg?;@gﬁﬁe 1s,ﬁda@n@t19\é%oﬁm'élbh%@1~x.vm 1-N-

corrponents LN, an exerrp ar poltyneri za e SI |cone rog el contact
| ens pr ecliFdglaceiamigsourtiyd metagrviae, and sgehylgpsglycol et

a- W bi s nRbigBEralsuh ) hhiouk 115026 awﬁmssfi
[0022] In a preferred embodiment, a polymerizable silicone hydrogel contact lens

ethacrylate on a weight-

precursor composition comprises e-@-bis(methacryloyloxyethyl iminocarboxy
ethyloxypropyl)-poly(dimethylsiloxane)-poly (trifluoropropylmethylsiloxane)-poly (w-
methoxy-poly(ethyleneglycol)propylmethylsiloxane), N-vinyl-N-methylacetamide, methyl
methacrylate, triet'hylene glycol dimethacrylate, 2-hydroxy-4-
acryloxyethoxybenzophenone, pthalocyanine blue, 2,2’-azobis(2,4-dimethylpentanenitrile),
and DBE 712, optionally combined with allyloxy ethanol.

[6023] Particularly preferred weight/weight percentages of the above-descnbed
components in an exemplary polymerizable silicone hydrogel contact lens precursor

composition are about 28% (w/w) a-w-bis(methacryloyloxyethyl iminocarboxy
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et hyl oxypr opyl ) - pol y(di net hyl si | oxane) - pol y

(trifluoro yl sil oxane)-poly (w

met hoxy- powg%h%é egl ycol ) propyl net hyl si | oxane), abouPcy‘i’%‘)?Wle\%ﬂs
N-vinyl -N- net hyl acet am de, about 13.5% (w w) nethyl nethacryl ate,
about 0.16% (ww) triethylene glycol dinmethacrylate; about 0.7%
(w'w) 2-hydroxy-4-acryl oxyet hoxybenzophenone, about 0.1 % (w w)

pt hal ocyani.ne bl ue, about 0.4% (wWw 2,2'-azobis(2,4-

di net hyl pethy]@ﬂﬂﬁrbpylb-!peDy(dlmedly&lﬂﬁuine}@%m-lﬂDBEoﬂrbﬁylmqﬁjlmluh:hq)—poly (co-

epoct . SRy R RDE ey R IR ol 7R S FPARUEL-

produced fethyl magmﬁdbe abdut B8 Yabe've takekyl rméiMbr}daieyamm pa EMe(Wwbn friethylene

P eent; onelFTRaREbyS RS ahat s (bt ARk Aa e BT R o i BRERR,

t he react almut 0f1 % (poi)Fidslozaibine Hles) abimit@cito $wrw)<mn'pmibis(2m- as

anot her - aPRDIPEIRER BB RPTS 2074 S0 BR 0 S RrPIL SRR RGP apa o

cont act émlproduced by poI yrrerl zing a polynerizable | ens precursor
conposi ti des ri into r.ma,pre-extracted

o1 oone. FUAREAGR GRS ort aer Apeft bRiRGeBh Brohih Al fopP Braiogd Bt
conponent kenk pmaméibﬁqsmangmhe afthe dbewnrdsetibddgdyrheridabletemsprextrsact ed
pol ymer i zggl Ak nlgroduct and hydrating the extracted pol ynerized

| ens producrflp(f ?o‘r silicone hydrogel contact |ens. The resulting
ext r act ed[00@§Hmyes dnoibm asptct) the preperv durention pwivides laysilizogs h};@'egelanntact

equi | 11§ WAL YRLAhe SO 8ol dhoh BPa L ARAR LR ROUbr AR CoRRA o 8esbibe

wei ght and an oxy en perneabi rangl n
100- 115 bhmmssbsen[@ma@blmommenmfs;odl ment of this aspect of the

i nvention Lﬂlﬁﬁf ﬁsc&ﬁﬁﬂ% tg' Xﬁl&ﬂ edﬁ%%(? :\ \Aﬁﬁ'fveht%}flﬁ dlirgctPﬁ ‘Péjér' g’lﬂg%ﬁer]mydro r%:l contact

accor danc bove net ereln neri za
pr ecur sor leps pyadured ypdpmprizisgs palynieaizable lqmupmcamr compepiti¢reas described

pol yrer i zj Bg;Sh ¢ HF:{eh»é{tracféﬁﬁggn&%eﬂﬁﬁ%ﬂ%e}ﬁdbﬁgeﬁg%ﬁé%ﬁéﬁ cliffhe

precursor conpositio rature great out

[ 0028] | nexirastabés casponantadiom the pid-pxtrasied depticbigns tocformaptextresied i s
produced ga‘lgnigﬁké/d%ﬁ%ﬁgﬁgct Weltsiae gﬁg@ 'ot%ﬁjaoﬂﬁﬁﬂge& ‘i’éns?gangﬂo%ﬂﬂa

as descri above IS C oxye

forma pr ailiegnerhysrans] pryttaatidonsz She sﬂSNt@ﬁﬁéﬁW@ﬂ,@gétatedd@ma&tbm pueduct
extracting,thay ?Qés\éééeﬂﬁ @(ﬁlﬁhﬂ-ﬁxﬂ %va%ér cbﬁt@ﬂﬁgr , g?&é Bpétf‘ou?@(f%‘%@ Qﬂc;utfttﬁgm

the pre-éxtrac lynmeri zed | 1 cone cont act ens to form

an ext r achBwepdt 9%?1} Setgen P@%ﬁbﬂ@d@&x 1(& I rm&ﬁr?rﬁgbewtlrﬂacltlé&aﬂers
pol yner i z gib2i7E S o Ssbbdiert&f 105 BpRcFHRinbntfin, b S0R8ne M6 8bntact lens

contact |ense gsses& a It}?Vt\tll vari abi 1Idll ty in any one or, npre of the .

f ol | owi ngls produced in accordatice wi e above method, wherein the polymerizable lens
precursor composition comprises a thermal initiator, and the polymerizing step further
comprises heating the polymerizable lens precursor composition to a temperature greater
than about 50°C.
[0028] In another embodiment, a silicone hydrogel contact lens is produced by
polymerizing a polymerizable lens precursor composition as described above, where DBE
is combined with allyloxyethano,l to form a pre-extracted polymerized silicone hydrogel
contact lens, extracting the polyalkylene oxide silicone exiractable component from the
pre-extracted polymerized silicone hydrogel contact lens to form an extracted polymerized
lens product, and hydrating extracted polymerized lens products to form a batch of silicone

hydrogel contact lenses possessing a low variability in any one or more of the following
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7 WD 2007/ 146299 PCT/ US2007/013808 features: equilibriumwater
content, oxygen perneability, static contact angle, dynamc contact
angl e, hyste esrs refractive index, ioriflux, nmodulus, and tensi
strength. POYZ07HEE%Nce, varrabrlrty in any one or nDrePSPUﬁngM3ws
foregoing | ens characteristics is typically less than about 20% and
Is preferably |l ess than about 10% dependi ng upon the particul ar
feature or features of the lens pioduct. In one or nore enbodi nents,
the variability in any one or nore of |ens diameter, equilibrium

wat er confegfites: @Gailibriumonaéd osxieny okbgail pdofedtilityl static comdct apglefdynainicy

is about 3% or |es and, even nore.preferably,i,s ab % or l.ess.
[ G0a6) | nékmie: apsie ppeiSisaerRc R, fari it 3RE ns{t el Yoo
silicone iﬂytd.ﬁ&g%nefbﬁl(tyaﬁhny cb:ﬁt&rh@’élolﬂﬂxeﬁbr@qiﬂgllelﬁdhamcwrs&cﬁs is opicatly less

90- 120 apPRAE ARt Bt ot | ho SRn 00 SBPB Uk ARG oi

is a sil iﬁﬁﬂ@e dswfdﬁm@e lof @ lemCirol s In dner drhiore eorhptingdniyg tienerriabilinpineny

f eatures sel ect ed om.t he ou consr sti of. a l,ens.
advanci ng® ¥t © g glat‘}:fet%’r %’ ‘g“%%toﬁffd’%“’ﬁ%%%‘s aﬁmg 5% or
tensi | e nMesk)hitse pieﬁsbly Ihaazboabmastor(lesi Adavemncebraprefaalsif i abokit 2 ox bexst

1.5-5 (x10, /nun) .. [ 0031 ncer I.n_enbodi nent s,

iy ogel  DUATLIR V4 Bt roget shiafiet fPaieraoVERs a il s S Goptect

possess alenohndrglarpejuiliirbma vatd gentenirofmhleatimboutet 054, anhmygmi pamieatglitya( Dy

spherr c | A1 | ens, a nonofocal lens, a nultifocal |ens,
a rot ??@ngpf’?,@%ﬂ? lbﬁrbm?f’torr c contact lens. [0032] In yet

anot her e[f93a) Immte,muddanent\oé e abovprroovidebhereisiis a sibinendlysairagpe bontact lens

contact | S de yet

o her T & ot S & ‘iimo‘? ?éaﬁﬁégsﬁegece%?%é%ﬁttg gﬂéﬁg&nés?%ﬁ%lra ¢hs

i nventi onsm@ce n@vmmgfcamcﬁarlgm&'dionl@blﬁﬁpﬁ tmalyet 7adegtees, adgpie modulve

i nventi on; TEHRo f &1 L. §,351 | i cone

hydr ogel ceggn ?@ égs rgc%rdsaglrmg%fﬂ&%d gb&tl%k)&rﬁfﬁ‘%ﬁ lnc?l udes

conbi ni ng[ﬂ(iB)] htcerteammlwldou@ntgﬁ%ﬂmonwn@hgemnwct ksns in ageordance with the

fluoro-co @ﬁthnr}g 51 f:&@gs)élrg&l[lded?ehgﬁé}ﬂeed Gr bééﬂ&of%e f‘o@l@rﬁrﬁng a

about 45% by wei ght a non-silicon contal croner

conposi t i enherie ks (an asphfawriemsyammﬁrél lcns,@én@lhgqcebhes,@xw@tev@rtﬂllé

corrponentstaﬂlgzgm;lgggma&rlgguce a polynerizabl e silicone hydrogel

cont act precursor osition, wherein the non-silicon containing

macr omer qg@rrpmbosl@@era, the drveption providen gisilicont Bydipgrd contact lens

nmonomner , m@g&g@drlﬁrémﬂpmded%gk%@ acryl ate-functionalized ethyl ene

oxi de oli orrer %0035] I n_one enbodi ment of this aspect of the

i nventi-on duiher spdorimanhdrsilicopapyirogs! st iphef he itventien is .

nacroner,ng,{lwgn@htga_con cont ai ni ng nmononer conposition

[6034] In yet another aspect, the invention provides a method for producing a
polymerizable silicone hydrogel contact lens precursor composition. The method includes
combining (i) at least about 25% by weight of a reactive fluoro-containing dimethacryloyl
silicone macromer (ii) at least about 45% by weight of a non-silicon containing rnacromer
composition, and (iii) a polyalkylene oxide silicone extractable component, to thereby
produce a polymerizable silicone hydrogel contact precursor composition, wherein the
non-silicon containing macromer composition comprises a hydrophilic vinyl-containing
monomer, an acrylic monomer, and an acrylate-functionalized ethylene oxide oligomer.
[6035] In one embodiment of this aspect of the invention, the above method further
comprises combining with the macromer, the non-silicon containing monomer compo'sition

and the extractable component, an ultraviolet absorber and a tinting agent. Exemplary

8



and the extractable conponent, an ultraviol et absorber and a tinting
agent. Exenplary 8 WO 2007/ 146299 PCT/ US2007/013808 tinting agents

I ncl ude ph 0 ni ne pignents such as pht hal ocyani ne bl ue. A
preferred Rﬂ?%”r”%%&%et absorber is a photopol yneri zabl ePCH/US2007/013808

hydr oxybenzophenone such as 2-hydroxy-4- acryl oxyet hoxybenzophenone.
[0036] In one particul ar enbodi nent of the method, the anount of said
reactive fluoro- containing dinethacryl oyl silicone macroner ranges
from about 25%to about 35% by weight. [0037] In yet another

embodi mengnty e_lgth_ﬁts fiﬁlﬁd&bhﬂia#l&yaﬁﬁﬁ ﬂigniﬁcntséss?iggag plithslbbj;]anhfe t(»)lg@ nA iretbimel
nononmer conpositi on ranges, f.rom abou - i ght . n yet
anot her eﬂlg}éﬁ'lo’f‘é ﬁPs%?erfﬁ%p%?ﬁ%Pe’? IGMY%B&%%’%SS ¥ %} ‘E%%’({Je‘m‘%g'

oxi de  si hdrélaRgetBotybagiophtneonponent ranges from about 10% to about

30% by wej 0039]..1n a preferred enbodi pent of th h h
reactive #q%%]r &%ﬂ%@ﬁ’#ﬁﬁﬁ“‘%ﬁ%ﬁnﬁﬁ Wlnb%’o | P’laérb%]é& Hg%a?n%%rré"r?tg‘fesﬁm%'
a- W bi s( nedrbdiing|dayibihastglolydilicotieneaasheapnges from about 25% to about 35% by
et hyl oxyprojrp%t)) - pol y(di nmet hyl si | oxane) - pol y
(trifluor3pt&3pyl et hyl sil oxane) -poly (aw
met hoxy- E[.‘ﬂ()ﬁl?]an;m%ét%ﬁ@bﬁ?ﬂﬂoﬁhﬁﬁﬂwgﬁgirhythﬁ:ﬂ,ltbe(anel)nt(oﬁ‘@éiﬂ)mn{sﬂﬁéﬁ] In
yet anot her enbodi nent of the.netho t he. ngn-sid,) €0 t ai ni ng
rononr CORIBRERORRieS APERSTHER T e HaP R s a b Je ey
met hﬁcr yl gmeg]_ Bmzbttandsthbﬂr‘?dﬂmﬂhﬁexgloym mekhtmttlma:rlhyhxittoﬁ the{ fi0didylene ouide
anot her enhodi nent of, t he nethod, the p ene sil.i.cone
ot r act bl eApie PP REOY Beet PEmRRUl I BRI RO
as a thi o[003d] &ua prefiared embgdinair of the, mathod Itheyteactivedhwodrobigaining a
parti cul ar) referred enbodi nent, the chajn transfer. .reagent is
BUT y1 oxy oSmeIpgsaispRs pasrosieg i g tisEnehtbriskBREr R IR e
S A v s iyt F RV AL

: | ercent .t o.abou i r al I yl oxyet hanol .
One ill usP}eﬁfoﬂ‘g‘é’ob‘gF‘%‘&eﬂﬁﬁl%‘W@P&Hy e@%?@’fﬂﬁ @Q?&gct abl e conponent s
a di met hyoen] bxgaanethbydmirliratad tid metkod,ahe hyweilicorecentainiig monomer

el gt ot RBRELRTRISopRy TR L AP et B pctore} g bac Red B tictfene

pol yal kyl glyeciockindthasiyldteone extractabl e conmponent is DBE 712. [0043]
I t di t of.th t hod i nj t.ep.furth
comr1 sos WRTHT ARG ER merkps Ll RerRd B REPAISIBE adiE Sucbhe "'

Pr ef er r ed estratdbhecomponent fuithé¢raompsisedn amin transfer agent such as a thiol, disulfide,
2,2'-azobi324-irretal§ entapenitrile)l. (VAZO-52). (0) l,n,.vet .
anot hor aspeR iR RR Al BRAE: Ll 4 bt hiRY Propeter e Bhein
pol yner i zabhsfer reagent is allyloxyethanol.

[0042] In a preferred embodiment of the method, the polyalkylene oxide silicone
extractable component comprises from about 0.05 weight percent to about 7 weight percent
allyloxyethanol. One illustrative polyalkylene oxide silicone extractable componeht isa
dimethylsiloxane-ethylene oxide block copolymer, e.g., a dimethylsiloxane-ethylene oxide
block copolymer containing 75% by weight ethylene oxide. Particularly preferred for use
as the polyalkylene oxide silicone extractable component is DBE 712.
[0043] In yet another embodiment of the method, the combining step further comprises
combining an initiator with the other components, Preferred are thermal initiators such as
2,2’-azobis(2,4-dimethylpentanenitrile) (VAZ0-52).
[0044] In yet another aspect, provided herein is a method for producing a polymerizable
silicone hydrogel contact lens precursor composition. The method comprises combining a-
@-bis(methacryloyloxyethyl iminc.marboxy ethyloxypropyl)-poly(dil-nethylsiloxane)—poly
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silicone hydrogel contact |ens precursor conposition. The nethod
conpri ses conbi ni ng a- ue-bi s(met hacryl oyl oxyet hyl i m nocar boxy

et hyl oxypr | ) - pol y(di met hyl si | oxane)-poly 9 WO 2007/ 146299

PCT/ USZOO?%?Q&S“Z trifl uoropropyl net hyl si | oxane) - pol y PEFURRNHYSPE
pol y(et hyl enegl ycol ) propyl nmet hyl si | oxane), N-vinyl-N nethyl acet am de,
met hyl methacrylate, and triethyl ene glycol dinethacrylate, to

t hereby produce a pol ynerizable silicone hydrogel contact precursor
conposition. [0045] In one enbodi‘nent.of the above nethod, the

conbi ni ng(teflegofrepylnethydohprigaely tondsthoxpg wi t h t he ot her

conponent s di nethyl si|l oxane- et hyl e _%,]q_ . gﬁlfi
extract abP@y%BW]%%‘ﬁ%IH%?ﬁperf)@ fnegg%ﬂ?%?eiﬁ% ?1 ﬁleo e cg%lggig’g{]t?ﬂof t he
f or egoi ngmetiabigthte, ihad trictihydenemyenhdimetbacpylaieato thérsky prddacoh pélymBEEbIlQ

f . 1 1yl h I
e OBt R B Rl oV ethanol Lo abou
of n{) he pr ﬁm.aﬂ]'hh?)hn&mhihmdh imémef tdebond mgtrl;;ftl,alpe Eombingng st;r:tlzp)fthle[ sgméprises
conbi ning_ wi t.h. t he of her. conponents ocyani ne e
vet "an A parHEEEVEOHE Sher SrEsorRe: ¢ SRR SRR S P ik thpddmer
conbi ni ngextydctablet doenpohérgr e.gQ MBMEIR. S,

2. hydr oy BN b RUBIRISIHANIRIONE mARON O LN LANAENET

enbodi nmen he “conbrni ep conprises adding to
combi nat i elylogyefianalztolBE?) Uradgariroinyabpatrt. hpats torabbed S p4r6c8igloxyethanal to

preferredagéﬁgg%&n%ﬁ{ﬂ&?%h%sejgghggz'rret hod, the ratio of a-w

bi s( nmet hacr m hocar boxy ..
et hyl oxypitdJ} In yet hp¢tiemmmbndimentof Sreajreqeding method, the combining step finther

(trifluor ' ' - .
pol y(et hy?@%glg%%/g%ﬁj%% y tfr}reﬁt?em%i ?@gnﬁﬁﬁg&gi%ga |?\gltuf'on of o
N-vi nyl - N[0G48} Fnyyes en aliernatéve erplhddjmentethh sompliningstep futher Pamprdes pembining

gl ycol di 4 - Mel ' om about

0. 501 o' aprgoseiyffisfe Ehilibe ARblbo RO Roh 1T i i s
a et hod {¥M9piroxksenothererphndjnrentiof st method.| the eprabinyngr trretonsisesedding o
| ens precH{esc%ﬁg)lg%?gng%ﬁi%biswg_rdﬁngtﬁglpgﬁl Emﬁ'gg]néﬁgg‘?rrprl ses the step of

conbi ni ng a- w acryl oyl'oxyet boxy et hyl oxypropyl) -
pol y( di me{0050} 4 armhaiedpoibodimentiof therfoysgoing mmesher; lthy tatig afigyo-pol y

N NPl R RGP GERSY G Rk U Th b h B @mothyisiloxane)-poly

di met hacr yiifiuerop®piyidetbyiyil dcangepoly (eynetthasybenzophenone,
t hal i ' - i s(.2..4-di.ret h i LLidse), d
bee 712 oBoP Bt mron Rt Rniidad R LRERLABPR VA 00,

pol yrer i-z aisilgylacetamide, methyl methacrylate, and iriethylene glycol dimethacrylate on a weight-

weight basis ranges from about 0.50 to about 0.65.
[0051] In yet another aspect, provided herein is a method for producing a polymerizable

. silicone hydrogel contact lens precursor composition, where the method comprises the step
of combining a-m—bis(meﬂlacryioyloxyethyl iminocarboxy ethyloxypropyl)-
poly(dimethylsiloxane)-poly (triﬂuc;ropropylmethylsiloxane)—poly (w-methoxy-
poly(ethyleneglycol)propylmethylsiloxane), N-vinyl-N-meth;rIacetamide, methyl
methacrylate, triethylene glycol dimethacrylate, 2-hydroxy-4-
acryloxyethoxybenzophenone, pthalocyanine blue, 2,2’ -azobis(2,4-dimethylpentanenitrile),
and DBE -7 12 optionally comprising allyloxyethanol, to thereby produce a polymerizable
silicone hydrogel contact precursor composition, -
[0052} In one emquiment, the foregoing method includes tlie following relative amounts

of components: about 28% (w/w) a-w-bis(methacryloyloxyethy! imindcarboxy
10



silicone hydrogel contact precursor conposition. [0052] In one
enbodi nent, the foregoing met hod includes the followi ng relative

anount s co e about 28% (w w) a-w- bis(nethacr | 0x
i m nocar bo&‘&P’ng %} 007/ 146299 PCT/ US2007/ 013808 FANS RN

et hyl oxypr opyl ) - pol y(di nmet hyl si | oxane) - pol y

(trifluoropropyl nmethyl sil oxane)-poly (w

nmet hoxy- pol y( et hyl enegl ycol ) propyl net hyl si | oxane), about 37% (W w)
N-vinyl -N- net hyl acet am de, about 13.5% (w w) nethyl nethacryl ate,

about 0. % DL ) T ; ethylaboxtic oot )
W 2. h%OXyY@APY)IﬁC@@MhﬁHﬁm avepfolfltetbmpropyihahy ePpAYHo

pt hal ocyé‘i’ﬁth‘éfybﬂ"ﬂ}é(aecr M %Y% 3%5,@5’91;!(%% (Wf“]') N nyl\f'l}

di et hyl M?\B%rﬁﬁ& ztb)aut ms%q%u} m3@1% ﬂéthw;zla?é, 2Aboyt (. mmkwm) methylene
conprisin

For egol ndHiet AEEIERUSE GRS A6 7 2Rl PR R R B penne,

conbi nat izBBut.1 O Piatocyaifle bive, muhmdefufew/mep aeos@ges N xing

2l | ondl e BAP BTN B ARRLI 3F DRl 712 Pl SpRpsn i ibel

m xt ure. e[ﬂ%EB] In a further enbodiment, the nethod conprises

polynerl the pol yneri zabl e S .precurso osi tion faor
e oxt r J0PEH B SelAalS sbaremennEnR sFeyts FRULTE Sorigs fip et A
yet anot I’fbﬁnﬂiﬁhaﬂ'larmmbmahbﬁ ofrﬁcblhpmhehtsr drtethe amthard feber qumprises wixilgethe
pol ymeri zi n fep acin nerizabl e | ens precursor
corrp03|t|(S’Hg%l??%gnr?gﬁg?}g?rﬁ’%tgg?wp 4% lens nold. [0057] In yet a
further €ob®4]ilaget an idittidnal @gbodigenetieadethot furdiescenpniss Giltegng the pr e-
extract ed | ymeri zed contact lens to forman extracted pol yneri zed

| ens prodﬂ bsent extractable conponents, and hydrating the

ext r act edopss)\inerfugthet elnﬂ:rmdirpmm,dhe metlodfcompriaes mlymenaing thedodygedrizable
contact l.ens 0058 h ct )

provi des lgnsn%'f:% 1rnpo§%g1 O]\&/ol r?rm Ie-extn%cttg%ﬁgr% S&d éﬂnc\f)%ch&(%gel contact
di net hyl dehoxane- et hyl ene oxi de bl ock copol yrrer for use in silicone

hydr ogel ita aﬂt Al :
addi ng fr[oﬁgéll %)r?oﬁ IgEIrl%Ba OULQ%J&E&I wel g(;Ll g@ﬁ?{ é@%tthanoﬁlﬁgeﬂmg
di et hyl satd:p;phnexgéhhy¢1merlmhlmlbnbpmwsowpmoyﬁ@n in 9 nppgPelag gesiincontact lens
al I'yl oxyet,hgnol - di met hyl si | oxane et hyl ene oxi de bl ock copol yrrer for
use in preparing a silicone hydrogel contact |ens product. [0059]

Pr ef er abl P05TIHa yehe finthepembedipienk e faragaingengshed ingludas exeackingthegret ep

i's effectd B ted polymerized contact lens to form an extracted polymerized lens product absent

extractable components, and hydrating the extracted polymerized lens product to form a
silicone hydrogel contact lens.

[0058} In another aspect, the present invention provides a method for improving the
potency of a dimethylsiloxane-ethylene oxide block copolymer for use in silicone hydrogel
contact lens preparation. The method comprises the step of adding from about 0.1% to
about 10% by weight allyloxyethanol to a dimethylsiloxane-ethylene oxide block
copolymer to provide an allyloxyethanol-dimethylsiloxane ethylene oxide block copolymer
for use in preparing a silicone hydrogel contact lens product.

[0059] Preferably, the amount of allyloxyethanol employed in the adding step is effective
to result in an extracted, hydrated silicone hydrogel contact lens product having an '
expansion factor ranging from about 0.90 to about 1.10, such as from about 0.95 to about
1.05. In at least one embodiment, the expansion factor is from about 0.98 to about 1.02,
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to result in an extracted, hydrated silicone hydrogel contact |ens
product having an expansion factor ranging from about O. 90 to about
1.10, such\&? Jg@ 5gbout 0.95 to about 1.05. In at |east

enbodi nent VY A& ‘{FB nsion factor is fromabout 0.98 to 5538?2“37‘“{)‘28"811
WO 2007/ 146299 PCT/ US2007/013808 [00601 Additional enbodi ments of
the present |enses, |lens products, conpositions and nethods will be
apparent fromthe follow ng description, drawi ngs, exanples, and

claims. As can be_gwgprem ated-fromthe foregoing and foll ow ng
descri pt i [8060] cbdditionsd cwbeqijnepisaaf theprewat lepreseldnhiBiogdpets. composiions an

every conhifadd Wil 15&f ph%n%oﬁ%@foﬁlﬁw%ﬂbs@ o &ﬁmh% A1 884 claims.
within the scope of t ipr)resent I nvent1 on provi ded that the f’eatures

i ncl uded AcandigEppEect eratheoforegoingrad follewiag dgsqrintignsyash apd every feature
addi ti on, c%e@&’fbeﬁ%l;éfﬁ &n@ka 'e@@xty' daﬂlbn%oh%@w 85 mdBYoRck Pe,%ﬁiréd gal l'y

excluded from any enbodi~nent of present invention. Additional

aspect s dneludef withiagbe swpe Pﬁ@lew@g@tﬁtwwﬁ‘@é RE9adeddhet the feafuses included e
fol I owi ngg, g S%Gﬁbﬂﬁh&ﬁ‘ a@ Mt Gl inddRkikleft) |Iﬁ%l:‘l&'m‘6ﬁ %yqeaﬁfectﬁrceﬂmmam

conjunction wt acconpany |n8 exanpl es and drawngs. BRI IE
DESCRI PT| efifeatares may bmnwﬁreﬁy[mkt gd frm any empogingns ok thei rﬁgﬁeafrﬁwemwn

|11 ust ratA&Qu&fh FERAR Eﬂﬁ%d%&é’é%ﬁ' f)ﬂ&@ pPseO Al édfioR afd dek fHiPin tﬁe/ﬁm“ﬁ?g

contact |ens G 215 a k diagramillustratin
conposi t i daeripticarradsiedapaesticulaly Wismeesiderd feanivictionavitifent i on.

10063] Fl facodphityify SlaleRARRMRES.| N9 the effect of increasing
aIIonxyethanoI content in polya kyl ene oxi de silicone used as an

extractabnmmpmsemPTmNmmnwﬁNGsne hydr ogel contact |ens

versus di f.the. r | ting, ext act ed drat ost - aut ocl aved
cont act @ﬂgﬁ;&%gdclﬁ ag’é %ég gﬂ ary[raéggﬁ? ‘ﬁmfr@ aasahcone
graph denmﬁgeabbﬂt@ctlléie effect of i ncreaS| ng al Iyl oxyet hanol cont ent
in polya k1l j.cone extrac nent for
G 1t ek L R b R s e
cont ent olendchef thedtildmting. ext ract ed, hydrated, post-autoclaved
contact | t as described.in, Ex le.4. [00651. FI 5.is a..
ContBct | RPN AR R AL Pk POOBIAE Co L i
in pol yalbdiydneﬂen@mﬁdesiﬁbdﬂma@asmmdctmtam coxtpoaerit ot Emﬂmmimﬁnef or
form ng sjlicon dro con | ens..vers
Fosul t 1 ngiieael e M aREEs 4RARE EF e Sl e oot Wiorjaved
as descri dathct hnEpmmpbﬂszﬂes&ﬁﬁﬂﬁiEﬂrﬁiale@. is a graph denonstrating the
rel ations n.extna ted dr.at e nt act |
Ver Sus peﬁggﬂtbﬁé% 4rerp la &r yp poel qsﬁ';‘%’ Lghtge 8%3% o?mcreasmg y]o(;(y%cﬁ corgte in
polyalkylene oxide silicone used as an extractable component for forming a silicone

hydrogel contact lens versus equilibriurn water content of the resulting extracted, hydrated,
- post-autoclaved contact lens product as described in Example 4.

- [0065] FIG. S is a graph demonstrating the effect of increasing allyloxyethanol content in
polyalkylene oxide silicone used as an extractable component for forming a silicone
hydrogel contact lens versus ionoflux of the resulting extracted, hydrated, post-autoclaved
contact lens product as described in Example 4.

[0066] FIG. 6 is a graph demonstrating the relationship between extracted, hydrated
contact lens diameter {(mm) versus percent exemplary polyalkylene oxide
silicone/allyloxyethanol extractable component in polymerizable precursor compositions
using a particular fluoro-containing dimethacryloyl silicone macromer (shelf-life 3MU) as

_ described in Example 4.
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silicone/allyl oxyet hanol extractable conponent in polynerizable
precursor conpositions wusing a particular fluoro-containing

di nmet hacry I ] Lcone macronmer (shelf-life 3MJ) as described in
Exanpl e 4. W‘ik%\%‘iﬁ%’@w 146299 PCT/ US2007/ 013808 10067] E§HUS2p07/013808
denonstrates the rel ati onship between extracted, hydrated contact

| ens dianeter (mm) versus percent exenplary polyalkylene oxi de
silicone/allyl oxyethanol extractable conponent in polynerizable
precursor conpositions using a particular fluoro- containing

di met hacr{geen) IFI€. I7i emoastraes thereslat{onshib betvidsiexaracterd diy diabaidcdntacEleaspl e

et voon GFTPPRD R aE e ea e b e P AE M Bhe B 2R 1,

respect i eairgctable chinpadeneiet pcﬂphe:dzabteypiecatcmﬂ conpbsitions hsirgsa particelat Buoro-

d d f L,es. of |
P aryi g o B SPiche BRCCIRE (BB B iBlinkd (PSR 08
ext r act alD@68]FhEh Bant grapBEtMoh B tDE SeREdATaDNt08EBIp bEhweanreguilibrium water
i nvention, now w L eac}?%f&l’g&b{er Qﬁ%log%gx r&'épeé!mtl:?%?# pﬁalte%'ﬁa 1) r%%drateéfl contact

I nventi on nay, owever I N man erent
shoul d ndendypodunsprodertddom Nmmm&&ewfmlowmme PEFPIESOS eompeﬂﬂtums

i sl osur Al o {3 EROTIIE ghite I Bot MNIOGRURPE! Blerts bl mponent,

scope of the invention to those skilled in the art. Definitions
[0070] It ﬁ*ﬁﬁLﬁ%ﬂE&%ﬁﬁ’% as used in this specification, the

si ngul ar ]'r)orm; a, n, "the" include plural referents unless

t he cont 2069l "ﬁaxnrysedt mvattem rzmmmlb\bqs@mﬂhndsnmfe@lly berginofter. This bwveniinn
toa” CO%@,%gL@?a bé +&a¥@m%ay@h@mh%§mean&mauléﬁottmoﬁwarag of

the sane etent lenses ference to precursor conposition”
refers t dimited tagheembestimesisseidhrthdewsiss kather, theee epbedimentsfare previsiadeo that
differ entmﬁmm}a WiSoe tﬁ&%u%lti' find %Aiﬁ?leﬁe{ SRR Ay A6y th E&p%@the
claimng t resent inventi ol 1 ow ng tef m nol ogy Wl

used in a@maﬁ@:ﬂwﬁﬁmll?%@ﬂi@ﬁmmtlons descri bed bel ow. [0072] As
used herein, the term"hydrogel" refers to a polyneric material,
typically a network or matrix of polymer chains, capable of swelling
in wat er BefiljEesyi ng swollen with water. The network or matrix may

or nmay nojoohs ®aRSEHd ﬂdi‘éﬁ?ﬁlat Bl d¥cag kisis §1ﬁt:ﬁfcaﬁ6h tmpélugﬁﬁﬂ forBLLY i@l "Sand
i ncl udi ng, cont act | enses, that are water swel lable or are V\B.\%%q
“rfj bl e,

swel | ed. theyjeclude plyw sfeienisapless theicpnigrtslearly detates gthgayise. 4

or (i) Reixahiphl, k@feﬂau&rtatae@oaa@t 1emchﬁfeswstﬂymh§as wéll af tvd dr shitelof the
hydrat ed and sgg} en Wth ter [0073] The term"sub?erltut d" as in,

for exanpi®®eor Pt lEsEs © F fe 10 ¢ 'rRuLsor Gomppgifien \reters to a single

composition as well as two or more of the same or different compositions, and the like.

{0071] In describing and claiming the present invention, the following terminology will be
used in accordance with the definitions described below.

[0072] As used herein, the term "hydrogel" refers to a polymeric material, typically a
network or matrix of polymer chains, capable of swelling in water or becoming swollen
with water. The network or matrix may or may not be cross-linked. Hydrogels refer to
polymeric materials, including contact lenses, that are water swellable or are water swelled.
Thus, a hydrogel may be (i) unhydrated and water swellable, or (ii) partially hydrated and
swollen with water, or (iii) fully hydrated and swollen with water.

[0073] The term "substituted" as in, for example, "substituted alkyl,” refers to a moiety
(e.g., an alkyl group) substituted with one or more non-interfering substituents, such as, but

not limited to: C3-Cs cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo, e.g.,
13



(e.g., an alkyl group) substituted with one or nore non-interfering
substituents, such as, but not Iimted to: C3-C8 cycloal kyl, e.g.,
cycl opr opyl ty and the like; halo, e.g., 13 WD 2007/146299
PCT/ USZOO?/%?%@%%%?&% uoro, chloro, brono, and iodo: cyahG¥/USPA0EI808

| ower phenyl; substituted phenyl; and the |I|ike. For substitutions on
a phenyl ring, the substituents nay be in any orientation (i.e.,
ortho, nmeta, or para). [0074] The term "silicone hydrogel" or
"silicone hydrogel material"-refers to a particular hydrogel that

i ncl udes fAusb) dhitan, $1Bino, anﬂrmdnecyhnmralla:wi loi\a\@ophermlxrspbstimﬂed phenyl; and the

| e, |
g(?im(::)oﬁ c@fﬁ Zﬁoﬁlsﬁ Suﬁ%f eri aI he{'ﬁrm)é %l(ﬁ:a i o%?ﬁ%%?ier op%&ﬁq%hﬁhgg gél
precur sor erthojnsitd, ioc pare).hydr ogel contact lens is a contact |ens,

i .”C! udi ng jo {%rrﬁq ﬂxggﬁ 'ﬁyglf%pt al’c'glhcgneshsyd\f\@efgna? Qgp’rlje?e? to '(fular

5|I|cone terra I cone
contact | hydro@i ehaﬂ lzs:ﬂudesa sﬂrcom(S:lb) nmamneohai a siliyoieeguipohet e H ot masaxbe a

[0075] A %ﬁé(ln[eﬁgrﬁ? g%fg[tﬁ ?alp g%ar cP]:ra]rPre comblhﬁlﬁga sﬁ?&&o&%&tlmhgﬁ{ategﬁpmns

at | east
pr epol ynmecqnveiniomai hydraplhhe iydrogel padonrsorsyA siivbnwinalrdgel pogsedeisone contact

more or ga{‘}gs’t | ?qg%lgg Ed&a‘éﬁﬁ%éﬁﬁl 1en§2&zm9£ 381’#?35& a%ﬁl?c%n@ L%%L;&

radi cal
-Si RIR20 {n@@&7ial. "l]ﬁea:rbpmms of mﬂalecrdhe ihsdmgeld:ohmcmens ag dlséimt from ‘canventional

or a coll used to I|ink interconnecting noieties, such
as a poly %&bgerb%erﬁégﬁd a bl ock of repeat units. A linker noiety

may be hymoasm “silicpye-senthiningmompayperithis a ghopengithatsiopiginsat lapst one {-Si-
hydrol yzapl g 11%1& 1 Stﬁgbﬁ&ﬁ% O%g.a%g{eﬁgﬁﬁle %1 in%l‘%f‘eraﬁ’%&éhesﬁ{ i&fh dibBIREyS

are hydrolytic or "optionally"” nmeans
t hat the eptinelyppisess AeSs mqseqrgemcc@#mlén ityemis (Ror Rpywpy suleptitused organic

50 that -t g lpafilifih@ B Aok 19k, gaaﬁaasrzﬁﬁfmmﬂe]rge _t#HgRrebI cumst ance

occurs and iInstances where’it does not 0787 'The term" | engt h"
e.g., in {976} Ehetermsligkers iy weed ihersinoo rafen frsarsatem Qg qoHegtian; qfw@ms used to

having a pae iﬂt&%xﬂfes@ﬁé’x‘ﬁbleﬁ@ﬂ%ﬁch £ aq:ol?ﬁ@ﬁ%ﬂui 5 Blob® oﬁﬁﬁ@ét%ﬁs ¥}
| ength, is based upon he nunb ons in the | ongest chain of

the col | ebinkss mca?tyawd%e h}fdéfgla%ﬁllwbab&ror r@%@@hﬁtﬂaérvasmlpswa’éxhwpbfzable
- CH2CH2-  |Ser9 ﬂﬁhé’&ry%g@aﬁabﬁ\ﬁnng%ea Préagtinifiert WR AP R8R, even

t hough each nethyl ene i g Its contains three atons total, since
the hydr B¥dAl a@@tl*ﬁélahr%‘ enally L mRans thet thpeibsequsatly dprerifed ciFpimstance may

consi der egr iRy AGHYRN, BB ktial the &M&Ipﬁbh itc®RE Tasefncb @ &B Rhdeirchbiftdnk Ok &urs
-0 C(O-CH2 %O NH- |s simlarly considered to possess a chain -

| engt h of 2 ipstapessvhere,lidegi Mg by under | i ni ng. [0079] " Mol ecul ar
mass" i n {0pFST Thé R “ngihyDelsy iefef@bndeli6 aicoledtion@T afoisaush hOinf {1Bnker

nom nal having a particular atom length, e.g., ranging from 2 to 50 atoms in length, is based upon
the number of atoms in the longest chain of the collection of atoms, regardless of
substituents. For example, -CH,CHp- is considered as having a length of two carbon
atoms, even though each methylene group itself contains thre;: atoms total, since the
hydrogen atoms are substituents on the carbon and are not considered in approximatijrig
overall length of the chain. The linker, -O-C(0)-CH;CH,C(O)NH-, is similarly considered
lto possess a chain length of six atoms, indicating by underlining,
[0079] "Molecular mass” in the context of a polymer of the invention refers to the nominal
average molecular mass of a polymer, typically determined by size exclusion
chromatography, light scattering techniques, or intrinsic velocity determination in

1,2 4-trichlorobenzene. Molecular weight in the context of a polymer can be expressed as
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average nol ecul ar mass of a polyner, typically determ ned by size
exclusion chromatography, light scattering techniques, or intrinsic
vel ocity d%bg[th%tlon in 1,2,4-trichlorobenzene. Ml ecul ar wei %;t
in the cont Y9145 nol ymer can be expressed as 14 WO 2BB7PIABPYE08
PCT/ US2007/ 013808 either a nunber-average nol ecul ar wei ght or a

wei ght - aver age nol ecul ar weight, and in the case of vendor-supplied
materials, wll depend upon the supplier. Typically, the basis of
any such nol ecul ar wei ght determ nations can be readily provided by
t he suppldifer & hurAbdr-avprage nshdebulan vidight paa; m;gmgvcragemiowculairy@ gha|ahg in

references herein to nol | ar nmacroner.s
herein r e&% pasety Fl‘?edoo\li\ﬁ]lﬂﬁ’tEH r\é%%q'ﬂh e[ﬂdcﬂp oﬁ/eﬂlmg‘?n“lpp hﬁbt pl%ge et@ﬁ ajs
wei ght  dedfemistet menasm.mweﬂgaf detateiiRgdng bch Mﬁlegdhly poeidad by messnpbher 1f not

measured usj.n r neat i h r_ot her

chr ommat ogPapHF “’tgtgﬁ ﬁ%ﬁ‘&ﬁ% m%’ﬁag'r &Oyﬁlg?ﬁ?ga‘gfg egtrq'esqrr%aeéesfﬁr? g Ig ﬁﬁge}ggts of
wei ght vahs@smesorpbbmdehersimdefes ucthe asight everage mbleenldr wgightip Both

anal ysis or, t ment of col I te atlve ] o

freezi ng-BoleR a”ﬁ'%’g’ﬁteciseglr{)nﬁnatﬁgs 14 SYeﬁ #‘evaﬁqéﬁt a?éf)a gb%ﬁt)bieil%easmed

pressure) ustmg gt permidatien nhm‘nmto@mﬂﬂ@g&therﬂiq@uiﬁhommggﬂphicctﬂclmﬁcwc&s Othgf

oo A B SR 15 OG5l U By B BB b oo
"matrix" goupamiyhiopttht icapotmentof cyibipatite proprrties(cighdteeinggmiintnk s

are formed between.the h; t

physi cal X ﬁ%f‘tgl\,é\)g’g?odfi“g-ﬂgglr %iggar%m &Jddl %O%Bg%%ﬂ d-e:Pe(r%ﬁ]ler rgel{rnllﬁr%‘é’awmage
substitu emblabulax ‘Ereighb&ﬁhg s ghh sdafteximgtechprieersneltiasentrifnghtéandreyiscometry
typically,n Y, onal groups contained within
t he sane tok eé'%lu ﬁ%ﬁf{‘agﬁ%ﬂg%’rl %ﬂf& substance is one that is
wat er - | ov[ﬂﬂgﬂl SJ@bt“@dﬂb@dmmnﬁam hﬁrdrolﬁﬁlﬁq palymet typigatie meansitha erosslinks
usually c N £.0083]
A by oph e aer NN BBl Lty TR ch (W indl ok b7 By Bons, 47 2
as a pol yhplrogepdpalls.e of swel | ing |n wat er, however, not necessarily
bei ng sol ol - b ﬁlgmmaﬁ} AtSin @ molecule,
hydr ophi | F@b&%ﬁgﬁfwgggﬁ%%@rt %gﬁ%?y" ]95 E} °5¢ t(]jlr (;?)Oh?ci |%
conponent &ejtypitaliyaontreadive ath ether ﬂéﬁ‘ﬂ%ﬁ@@ﬂpmﬁ%dﬂ@% ¥ about
20% for gxpaple. at |east about 25% water content to the resulting
hydrated | ens when conbined with the remai ning reactive conponents.

[0085] AsI0982LA ey dropbilighsubsismen i arp dhat iswetstrioaingy Suck pempyrds have an
hydrogel s@Ried wb@p arE%E@eflﬁr dh@rgd ot ha&qma:@y&r@s@s tBAHHR WaRRS

t hat can be wo worn_o S_eye w thout the person_experiencing
or report [09§3k8p §vﬁrﬁphlézp Pab@&s nRésording tadhg BF"ﬁ@“‘dﬁYﬂn&Fm is gefingd Ap A palh’am

t he capable of swelling in water, however, not necessarily being soluble in water.

[0084] A “hydrophilic component” is a hydrophilic substance that may or may not be a
polymer, Hydrophilic components include those that are capable of providing at least about
20%, for example, at least about 25% water content to the resulting hydrated lens when
combined with the remaining reactive components.

[0085] As used herein, an "ophthalmically compatible silicone hydrogel contact lens"
refers to a silicone hydrogel contact lens that can be worn on a person's eye without the
person experiencing or reporting substantial discomfort, including ocular irritation and the
like. Ophthalmically compatible silicone hydrogel contact lenses have ophthalmically
acceptable surface wettabilities, and typically do not cause or are not associated with
significant corneal swelling, comeal dehydration ("dry eye™), superior-epithelial arcuate

lesions ("SEALSs"), or other significant discomfort.
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i ke. Ophthalmcally conpatible silicone hydrogel contact |enses have
ophthalmcally acceptable surface wettabilities, and typicall y do

not cause fore7f not associated with significant corneal_ swel ﬁ%
cor neal ﬁ{% 4t H??‘PS'( "dry eye"), superior-epithelial argﬁ'ﬂpﬁwu]’@g 8ns

(" SEALs™ ), or other significant disconfort. 15 WD 2007/ 146299
PCT/ US2007/ 013808 100861 "Substantially" or "essentially" or "about"
nmeans nearly totally or corrpl etely, for instance, 95% or greater of

some given quantity. [00871 "Alkyl" refers to a hydrocarbon chain,
t ypi cal | JO0R6H FSnisténtioly abviessentisky’ 2o “abont mepns qugﬂgttcptall:sgwpmpletely, for

hydr ocar qg&m%ﬁ%fﬁ&‘é‘%a‘%fgﬁ%%%‘mﬁﬂ ﬁ; necessarily saturated and
t Hou

may be branc gh typically stralght chain
i s pref er0Q8Y] "Bliaripbtefery to ahl@bcagbmugi@ln.MIizﬁﬂb' rrpging fromeatppt 1 (g, 2Q pipms

but Y1, PeRiofen, Jsdzﬁ&lgx,,lo@%}w{; ¢hén§§:ﬁéieé§éxg§%' but ot I{E%s}&élﬁﬂ}%ﬁﬁﬂited antmbpe

i ke. use erern I nc oal when 't hree_ or nore
car bon atb@ isarmhed pesfteight den alhoagh typivally kirgj mm is peeferpade dinemplary

t f t
const ot s e WdE JUEACEPY, DGR, HBH. e R LRUS RGN 5
al kyl " r ebghplpemylnndibkyikegAsmsedthereiai tllad" inchwdes cxcloadiod syhsphrge ervsiore

and may branched, as exenplified by nethyl,
et hyl , Q%Ibt%h %&Q%reg eﬂ{:&f butyl . 090j]' As used herein, the

"pot ency" [0688]a pars tnhlgameﬁ’asemcdec qraistipg efrefipig sember of arpemer e
g., Si “Csaﬂﬁu&' Lmd @1.;&199@6&%&56&% LSyt 20b hbdot 8 AbndndisWBlhits.

concentrati on her factors Dbeing equal), to _provide a

final extm&%ﬂled ﬁygwa:t |lyll' eafersite anlalky! avp feptainbigdraan drto Brratbonaipipe s
from 0. 98,,Gnaly Wsutaiéméhéxﬂ 8t biahcHedCakORhipfiticd B et datﬁﬁphwgai i-60LR8, t-

greater the reduction in lens diameter of the finallens product, the
greater ttyl* pot ency” of the polyal kyl ene oxi de silicone. [0091] The

term " exppesejols {lﬁgth@fem e ‘iﬁ)‘f‘éﬁc?’efﬁé ﬁarﬁ&ilﬁlr @atélpoﬂﬂwydll@}lé& &lidd é’iﬁcone
outer dianeter dr at ed i cone hydrogel contact ‘fnligt o]r tors

outer di ahBt @kccme oal ﬁcﬁopﬁléﬁeéﬁs is ajlivaatad glwg?lgo%v‘aat}%s(é?

forma | epgsd Qpu anﬁ p?Wlfi@Q ﬁnﬁlfex&a%&'tt@@}atécﬂ@ﬁs pRtGet h-Emtl:%ad&Qﬁ&eﬁthat
contact lens nold insert has such an outer_ di arreter of mm and a

hydr at ed mepgssdenve 0-98ye1 A dgdimesdhataf thq contachicas meldsrriyed- ahs eatay the

14.2 M LRetRHRE s Ml o ihd fal 1418 prouibf, 8 grbRBStht SpdteS)”” dF@R92]
Addi tional definitigons may also be found in the sections which

fol low mekyleRy ofide HlicaSventi on [0093] As discussed previously,
t he i nvenigboty Phcil@skaREih Factr" BoSRE heRin JeBas to th8 rRRY &f the outer diameter

of a hydrated silicone hydrogel contact lens to the outer diameter of a portion of a contact
lens mold insert used to form a lens-forming surface of a contact lens mold. Thus, when a
contact lens mold insert has such an outer diameter of 14.2 mm and a hydrated silicone
hydrogel contact lens has an outer diameter of 14.2 mm, the expansion factor for the
contact lens is 1.00.

[0092] Additional definitions may also be found in the sections which follow.

Overview‘ of the Invention . '
[0093] As discussed previously, the invention provided herein is based, at least in part,

upon the discovery of ophthalmically compatible silicone hydrogel contact lenses that can

be prepared using methods which avoid the problems associated with polar resin molds,

avoid the need for elaborate and expensive post-polymerization procedures, and

circumvent the problems associated with IPNs of polymeric wetting agents. Surprisingly,

it has been discovered that by incorporating into the formulation used to make the silicone
16



upon the discovery of ophthalmcally conpatible silicone hydrogel
contact |enses that can be prepared using methods which avoi d the
probl ens a ed with polar resin nolds, avoid the need for

el aborat e ﬁ@%@ﬁ) A ve post - pol yneri zati on procedur es, *GHYS2007/113808
circunvent the problens associated with | PNs of polyneric wetting
agents. Surprisingly, it has been discovered that by incorporating
into the fornulation used to nake the silicone 16 WO 2007/ 146299

PCT/ US2007/ 013808 hydrogel contact |enses, a particul ar conponent,
and t hen lﬁ}@i’l@g&l Eehtdd Kins&a A patticnfad Bﬁﬂponeﬁalandlgxewirefnomhg diat same emrhpehent
conponent e resu tin tact .lLens duct

oot har m oyt et sAaRRen 0 oty s e e Rl St tgps product
produced. of;m%ﬂkaﬁpe@nﬁam tohtadt mspmﬂamsmmmmhg btél;sadnaeded a met hod
for providi at,i bl e si

| enses by ﬁ%o%% ’%ﬂ%dﬁ W%n"aﬂgm H’éf"?vzeéﬁ %&Pgé 9@%?@' F@ﬁ%ﬂy
precur sor ctﬁﬂﬂiﬁb&l silicone hedrabélwehtact lamge b inront@atddy jote polymoerizble silicone
renovabl e s. These ter | | e

e r asul TR FRETeS iR oredraire e ah e, FREY Rt L r Ak Wt

t hei ef i onmaterigls., Thyseemiteﬁalk iropgrt dc:mrpblefeaﬂeeaw th«tasaktlmdinab@nutmtenb ens

product, whi.ch the drate esuI

hydr ogel BISH?%’& gua§¥5gﬁ8¥e%h%fe dp tﬁ“%étﬁ%aﬁo%rhggggfef 5 7°‘é"'d
surface weddtablenb p;qduals w&mihl is ﬂEndiyﬂmted theesattiio a dinaf shttaneés(dmel contact
descri bed her gglﬁ r

nmet hod for duct h%%')‘? thglﬁm%‘ldg} a%ge gg‘%‘ﬁy‘%m \Hggg €- et I>1/lrh<§’ r?gmil
oxi de bl obéneﬁapbfeymms aisdescm&edherem | i cone hydrogel contact |ens

about 10 By R P 0 FRERG A8 NG R Ao he Rt e
oxi de bl odin;edu@nloym ettmtem oxm:lel blogk coprlymemty usehamdicouqs h:eirhmlwn’@%dms
Y ocor Bishaigndl 00l PR MM cufiielO Ryl REERBELINA 1o b1 GBIEDY weight

hydr ogel ‘I'ens uc vant ageous i scovere
t hat addi alisdwyeﬂfanall tbyl cmmy@whdnmnetabh)delm omideniglpek ¢Qp,o&mecréo Iy védeean
oxi de bl ogj pOEA

of a pol ymlgl a %’fﬂeﬁ?@s onxgé &Pyel%:%r%}g?rléglg%po It o%mf U&QHPf ect%%g

t o " nor mafiliwte rardgpgpb@c@mcit tgns mm@gﬁ Abbascbeen pdvantpgeensly diseryereddhetagdition
of a part bférﬂy"ﬁfxye@iﬁﬁ(ﬁqo Qrdﬂ'x@l}lyﬁﬂoﬁajﬁ@ ehiylfé:r‘xe%ude block ¢ I%:olymer .8 pnor to

di net hyl si | oXané- et hyl ene oxi de ﬂg ymer or t
t her eby priingwithjother cp@ngnqntmﬁm@yrﬁew lp Gomtagt eRp PREBIIEOR %ﬂr@q&ﬁ@@» isf

vari ati ONe#1i98 € ‘GormiRSL aﬁgr bﬁaﬂﬁal%ﬁgﬂﬁzb&rbffé&s\&@&ﬂﬂgsﬁmﬁé 8P4 particular
properties. [0096] These and ot er notable aspects of the invention

are descr PHeRonigtohe hke pf fisethyisiloyarersipylene pxide block caprlympngr the like
Conponent ﬁle@by%r&aﬁché’ﬁﬁ‘él B Preduts Ha@ﬁ@%n'ﬂ\é@é’;ﬂﬂﬁé it AhR G v aEon in one or

Precursor ntp03| t.ion
more of lens dimension or various physical properties.

-

[0096] These and other notable aspects of the invention are described and exemplified in

detail in the sections that follow.

Components of a Polymerizable Silicone Hydrogel Contact Lens Precursor
Composition

[0097) The silicone hydrogel contact lenses of the invention are typically produced from
what is referred to herein as a “polymerizable silicone hydrogel contact lens precursor
composition” or a “‘precursor composition”. A precursor composition is a mixture of
various reagents used to make a silicone hydrogel contact lens, i.e., a reaction mixture,

prior to reaction, which in the present case, is polymerization.
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[ 0097] The silicone hydrogel contact |enses of the invention are
typically produced from what is referred to herein as a

"pol yneri zg?ée s | i cone hydrogel contact |ens precursor g¥>05| tion"
or a "prectt 8818 Posi tion". A precursor conposition i ECQU NS of
vari ous reagents used to rrake a silicone hydrogel contact lens, i.e.,

a reaction mxture, prior to reaction, which in the present case, is
pol yneri zati on. 17 WD 2007/146299 PCT/ US2007/013808 [00981 A
precursor conposition in accordance with the invention typically
conpri seqp6d8] A pastrsbh@nipwlsitioniin gewedanos efthhe mvedteastypeblbuitorZmiselyt

O A T T e
wei ght  ofcontading emdﬂnat@lé)lrluﬂfconeﬁmt:ﬁamm—,m;xdd:refetabacfrgm@}abutéaﬂ% bpmeight to
r r
Cont ot mi (AROHAS Ry VER LRt prcris Boiibintk afudlbliloh 8hng macromer
silicone (ei)(htrla&t albdue 46%rb§owh 0 eipht of Ehﬁmmi)lﬁklem don?umngnmnemm crgpositivoperd
t ’ Vi -cont a r
oy G At e e e EpciaY PR L SRR ARESH sorfnine
ol i goner .mmlcmpsbmcmﬁmﬁmmmﬁnmm&maﬁﬁm
100991 As di h il t ] f th
i nvent i oﬁnﬁéogg%fﬁﬁd@eﬁw\{;‘?ﬁw c%?] I ogﬁlé:on aéascl'l %‘%?(S:o(r)rprl s?ng a

reactive fluoro-containing acryloyl silicone macroner. The nmacroner

S L YPE Ol Bl DBUOIIRBLARRC ESN A o ERRE ARERGIEET a5 @ si | occane
bl ock- copol yrer or ["OCK™ pol yimer, at 1s, a nmacroner nmade up of
ei t her tv@ﬂ%ﬂr thr@ahshuﬁsedmeVe,slid sibicome cputhgtienses bf the kevention segmenarast

dh :
o ef or abl SR8 FridHor SA5pt FAG! dobfion Al dhedii A e Bieafiiy Sofloyifitone
linear nemagmeer. TIGORSOPmer ISI‘LYmmilycdmcaighrrlngﬂ@pﬂismbfnehara@PMraSﬁor
use in t %%%él'p eﬁ‘%&' 5&1b188§]§(92§18§ e 1t 14 %%a{cr&ﬂ&' thhddaf C}Pof either two

substi t uent era uoro" s it uent pr esent one of
t he repeaer thase ﬂn“fayenttsﬂexayle@olynmsl‘ Ylogks” @‘@@ﬁn@rﬁatand Ihew@ﬁ &t Igpst onp EeaetES

possesses | r "
acr oner TR bR A0 End, i oo Bh R g e B e L o G R et of
wei ght f |hetinees magremey ef erably from about 1 to about 5% by wei ght
fluorine fhgPddil] GERREALdoKtaidhe SifidShc ARG oREr IR GsPIARE vehiidd S pically

co-polyner or the triblock polyner possesses the repeat unjf,

-[ Si ( CH3)Pyessesgh ldagt qne flvemub@h@e@ﬁ Faefetsbbi rélecfbm pahsgtugntis|presswt on

at om havi g ¥ dhd MLt ABESha bR @o?’zﬁbﬁtdut:h'?&tt theﬂfv%fﬁrrﬁwﬁém@r possesses
fl uoroal kyl substituent, nost pre era where the alkyl is a | ower

al kyl . hi mpifdbanerefinasingstame P quttémalg PRGTBMEEIATG BIojRpssessing
pr ef er abl goaR60k 196 ko ARSS EFRDY »{réightrfﬁi%ﬁﬁ& anRlipreferabfyi f&H3b8a] T to MBout 5%

second by weight fluorine
[00101] Generally, at least one of the blocks of the co-polymer or the triblock polymer
possesses the repeat unit, -[Si(CH3),0]-, while at least one other block comprises a silicon
atom having a ﬁuorine-containing substituent, preferably a fluoroalkyl substituent, most
preferably where the alkyl is a lower alkyl. In the instance where the macromer is a
triblpck polfmer, preferably one block possesses the repeat unit, -[Si{CH3)20]-, a second
blqck is one in which the silicon atom possesses a fluoroalkyl substituent, most préferably
where the atkyl is lower alkyl, and a third block possesses a silicon atom substituted with
an alkyl_ group comprising a hydrophilic component, e.g., a short polyethylene glycol
(PEG) chain, (CH,CH;0),. Preferably, the third block referred to above comprises a
silicon atom substituted with an alkylene linker covalently attached to polyethylene glycol,
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bl ock is one in which the silicon atom possesses a fl uoroal kyl
substituent, nost preferably where the alkyl is |Iower alkyl, and a
third bl ock _possesses a silicon atomsubstituted wwth an al kyl group
conpri si ng RPRYAMEBM 1i ¢ conponent, e.g., a short pol yehyUsHl7/ ol
(PEG chain, (CH2CH20 p. Preferably, the third block referred to
above conprises a silicon atomsubstituted with an al kyl ene |inker
covalently attached to pol yethyl ene glycol, 18 WO 2007/ 146299

PCT/ US2007/ 013808 where the PEGis is optionally end-capped with an

end- cappi Qe @HMIPESYS T cpiohAWRndadakydd with axb@:ﬁt?—h’ippxﬁ'@’oﬁ;b’l Suchld§ Ybwearalkyl
| i nker portion is proxinmal to the SI|ICOI’1 atom _Th yet hy] ene

gl ycol segmsReyl gl thg pliylens dinkerpastion s propipggl tofh ‘?8?1& rn25 Ubunits,
andf m)lrole &9?:%?16%@ Mcél&@@ﬂméﬁ’c%mzﬂlyﬁ%s?@?éﬂfr&ﬂ asé?qzbhﬁoutm%hbumts, and

preferably, e ossesses from abou

subuni t s. mPFPERF g‘PF‘cr%%QHEzg’f %@%@P%o&gﬁt %B%Vé%”%% SERSly
order. [ ORdddgkesraimbanty warbbﬁtomsumw NEHeShied sAGEAE BRITRE rofibrkdd tohBove
above are descri bed - U S. Patent No. 6,867,245 and in

| nt er nat i 677a7e 1F”é‘méﬁf‘jLaf-’>ubI i cati on No. WD 2006/ 026474, the contents
both of wuoabzjar e Exsanasisaiete irtonirdin d’c&ﬁtﬂmﬁﬁth the iboveears destbibed in

f th bed t.h

the cﬁnpob]ré ool RR O RE A4S e et Pribnb P Guishtion NooH < 2po6 g4y,
parti cul afhe chhear b@git’létablﬁlh]til grteanémﬁd;@eh hbi'el‘ilﬂliy M&emmt ﬁhp ezﬁs gi mGﬂ:I‘bf the
at om possesses a su | T ue 1S an ene r O er ro ar
oo BOR ST maa e dr G ed Pt bl e AigBla e Sdin e S oS h
eﬁ anpl gl, &Eﬁﬁrﬁfﬁ&e;ﬁrb&{nt itfehtidn, andin W\Mﬁﬂhs oSOEIMLAINIAS at(kﬁmlﬂlbﬂﬂwggelﬁ
t hr ee (0] S O ea uni
hhere B CBiRlan ot Boeset & vitiNienkhal R e Aizdens i alter DY SoPBEPAGETS orn
-H, |ower sﬁsﬁyitedwi‘t]humer oahkie! fluoaine a(onGHZ) 0( OCHZCHZ) PO Y, where o

f nber id t it
anes {1 hat ° Hor Baipilits MR aRle Sfdhe FREa R SEliBRERE AAL

benzyl . Theestsbtkslufespent units: and h correspond fo the nunber of repeat
units of each bl ock, and each independently, ranges from about 3 to

about 200. Preferably, at |east Hl& p\co et;\‘se tly attached to
the Si-O of each of bl ocks n, sio i group, and
even nore preferably, is a nethyl gﬁé)u : 'IIha i ko ay, preferably,
in block n, at least one of R o i) Fethypl ;\Ren/ Bl ock in, at

| east one of R3 or 1(4 is nethyl, and in block h, at |east one of Rs
or R6 is methyl. Preferably, at |east one of the blocks n, m and
where Ry, Rz, Rs, Ry, Rs and R;; are each independently selected from -H, Iower alkyl,

fluoroalkyl, and (-CH,)o(OCH2CH3),0-Y, where o ranges from 1 to 10, p (the number of
ethylene oxide repeat units) ranges from about 1 to about 25, and Y is either H, lower
alkyl, or benzyl. The variables n, m, and h correspond to the number of repeat units of
each block, and each independently ranges from about 3 to about 200. Preferably, at least
one R group covalently attached to the Si-O of each of blocks n, m, and h is a lower alkyl
group, and even more preferably, is a methyl group. That is to say, preferably, in block n,
at least one of R; or Ry is methyl; in block m, at least one of Rz or R4 is methyl, and in
block b, at least one of R; or Ry is methyl. Preferably, at least one of the blocks n, m, and
h, possesses the repeat unit —Si(CH3)0-, where both R groups covalently attached io the
silicon are methyl, As an illustration, a preferred macromer comprises the following

polymer three blocks,
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h, possesses the repeat unit -Si (CH3)20-, where both R groups
covalently attached to the silicon are nethyl. As an iIIustration a
preferred macroner conprises the following polynmer three bl ocks

WO 2007/ 148V BE74852007/ 0138U8 R3 R6 ~ ~ IR C 11 | |EF%P§2°W"&§‘E98
CHs h where R, R3, and R5 are each independently selected fromH,

| ower al kyl, fluoroal kyl (including difluoroal kyl and

trifluoroal kyl), and (-CH2)o(OCH2CH2) PO Y, where o ranges from1l to
10, p (the nunber of ethylene oxide repeat units) ranges from about 2
to about 12, and Y is eitherH-~ | owgryal kyh, vor benzyl, with the
proviso that (i) at least o e.bf aﬁﬁ 5 is -H or | ower

al kyl, (i1) at |east one uoroal kyl, and (iii)"
at least one of R, R3, an éﬁ ' o CH2) PO- Y, where val ues
for the particular variabl es are" descr "bedabove. One particularly

preferr edwmﬁ R9) rr%r aldRs 448 ieadhgxnﬂétlﬁnﬂélﬂﬁa%kcteﬂ\fﬁmﬁ FHplowies alkyh ﬂuoroalgcyl
conpri sing the ‘abgve tribl ock poly st net
R TS 11 Ui el e aD e e O GO, e BS ey
[5805_84]2 Olcl’m:h 'Tfté a09¢ahe ﬁﬁr?t??r &f Eﬂlyf&e oﬁmté ré’pd&ﬁlﬁlﬁ%§ fm%&mtafbom to about

n reference to:the aj silicone-
macr omer , 1% pgd ¥;is githeyr H, ahﬁ' O‘f‘%%@gh B’Fﬁ%f%‘ok:”
abQUL ar %HQIS ik thrbr%QNM@ll@ﬂl;(nm ﬂé‘&ﬂéne cfo'(., Rghﬁmsﬁs ﬂl@ﬁ'&ﬂkﬂ[ artdnGii) aBGeast
wei ght percent of the_tot e si|icone
macr omer VM &eRt 2andRels|( aé% Wg’f W%‘ éﬁ?’ %ﬁpﬁ%‘ﬁlﬁﬁ wegigbley

acr Kl oyl & ﬂbﬁénbediﬂﬂwsl’ ohe pﬁbﬂcﬁlaﬂ@&ﬁﬁ'ﬁxﬁ&fﬁmlhmfﬁnﬁc forley :)n 'glb@uiser,lt r:ﬂmaamn
each ternjinus er.e one, or t he, ol efin r.bon t.he
acryl oyl ‘%P%FWP%S‘%&‘F gRays £‘iff}§§f’l‘yt“3ﬁr EHoSHEen gﬁreg?'gl £l ghﬁa%’l gal

such as ancabzklyj'l g’ichlg(ls (@W@EmﬂmhmYogdd mungesyfroms 3@rte 28 rm vages
fromacry |c g zn&gbl Ra C W O where in acrylic acid,
R7, Rs, wever, in accordance with the present

i nvent i o nLUUth]ac r y[h ogtbrem 1ett;xe ‘lsomA®ntaikieg acryloy! silieonst mawbwes thes§iedd &

2 o B I IRty 3 e
t hat onl ye){amla)fgrdﬁﬁr d;h’anlaﬁ nghtbmrcenavﬂﬂm ydtal Wlﬁ:@l@(\ygght afithe sjlicone
L1 098N bk 0Pl REGBAC % MAEHS MdSerll bf OB enhiPeGiRfA RS RRREA I sroup,

acryl oyl nore erred to as an acry n a pre
enbodi mendnd preferably possesses two acryloyl groups, one at each terminus, where one or more of

the olefinic carbons of the acryloyl muoiety is optionally substituted with an organic radical
such as an alkyl group.
[00105] An acryloyl moiety is one derived from acrylic acid, e.g.

R-_;\C“C /Rg
W~
Ra/ \ ?l/
O  _where in acrylic acid, Ry, Rs, and Ry are each H. However, in

accordance with the present invention, an acryloyl moiety is one, where, in the structure
above, Rg is H or an alkyl group, preferably a lower alkyl group, and R; and 'Rg are each
independently H, alkyl, or carboxyl, with the proviso that only one of Ry or Rg can be
carboxyl. W is oxygen or is nitrogen. In the instance where W is nitrogen, the
corresponding acryloyl moiety is referred to as an acrylamide. In a preferred embodiment,
Ry and R; are each hydrogen, and Ry is lower alkyl, e.g., methyl, ethyl, or propyl.

Preferably, Rgis methyl, and the acryloyl moieties referred to above are present on both
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R7 and Rg are each hydrogen, and RO is | ower alkyl, e.g., nethyl,
ethyl, orpropyl. Preferably, RO is nethyl, and the acryloyl noieties
referred to above are present on both 20 V\D 2007/ 146299

PCT/ US2007MP 885 Permini of the linear macronmer. The PaIUEQVFYpsoky

Rg, and RO are independent anmongst each acryloyl group contained in
the macroner. That is to say, for macroners possessing nore than one
acryl oyl group, the values of R7, Rs, and RO for each acryloyl noiety
are independently selected. However, in a preferred enbodi ment, the

val ues Oftel%ﬁﬁfloﬂhe Réear Beacroniéid TR vales fod @) R ahd Ry amahemhdéﬂn @mongst
acryl oyl groups uch that, the nacroner sr\yconmder

homobi f urf@fh 8 Oyfgrﬁ&aﬁpmmﬁﬂarﬂlmecr%%u B PO ?%wn%%“‘ffé PRESsFsine
are the sasRthddodeRrylbylShéiis ﬁlel vatieh b R7 meamcengcfdrwcw@ﬂpﬂ mletyrm

t er m ni not the sa uch ITB.CI‘O a COI’I
het er obi APREPBETIY selefietls &vaelwrr e eaﬁr‘) SR A e B AR R
groups  thatRyueyidestidal ﬁﬁ&@h oﬁﬂletabgfléﬁ gmupr; suith tHae tifel thacomer WaeHsideeed to

i ncl ude rret hacry] at e, pet hacryl am de., 100 0
Furt her %“BF sl ¢4 tﬁﬁ‘télberf@a%tﬁ’ﬁt%?‘rﬁs % eslame In the

|pO| ysil Oﬁﬁétﬁﬂfuftl i WHidrethb yéretive gﬁummfeﬁninlﬂ Qiel.tdn g saviel hﬁ:htmacromers are
imtation u

bst | OXYRI QR . .
i s(tri RRPRIFERIDES Poetobiitaionel URBFHe A phlygperizable fancrional groups
met hyl met#achyy bé ﬁr,eseﬁﬂ] dn mlettlayindi ¢fithe siticbyd wadrory) inetudaciethaexgiaes hy|
silane. [00 07; e us&f ﬁrss of silicone-containing conponents is
a pol y(or% oo 2 BF Py BB O rer such as fl uoro-substituted a,
zu- bi snet |eates)l oxyFmﬂmpg:&anmbésyﬂmeﬂyhhcdmm@mn@\mmbmermarrpI eis

];r:)ﬁgrg Eﬂg Ys:){og;[ngﬁalﬂpg'\@hga}c?g ﬁn%rﬁn?tf Ly | %;%12 09}{%&% ,q n&%)tn ﬂuoro—subst t%ted
si | ox ane me&ymkoxpmopybns@ﬁmmelsdm)amq, pellttamﬂle’khsﬂcgawl t he one or
more sil oxa

i nt erveni ng n?e élcrmlmeEAm %I%Fthﬂllge(r %ﬁg %)%)&E &gi%ngw glflmfer om
about 4 aLOOW]t o aDwamasef0 cmsm@hcwhercentammgmmmﬁem i$ & phlyforgammyiloxane)
B L T AT T
(CH2) 1-, AfbiE&GxaBp{GsiTara- su@ﬁ@m@m@mmﬂa@ﬂﬁ)ﬁ#@ﬂ#@nﬁw
the |i ke l:In\g,]i&?e_mebug)i} ter%iln%n&i}a&gg‘%ﬁﬁﬂﬁ%%%@?gnt ly range from1 to about

10. That I ndependently sel ected
from31, 2[00308)4, 5T yp@qall?, sil@gana pdlytr@r pPrtiohed diel mpatrhmet, ithet & toisgy, the
strai ght I : ' at.ak or
or o hot 7 gl e PSR LARKEY 1pRRHQR kDR KnfTb Y uier B
conpri si ninksnse Eﬁchrimker tabiegilichas adkagth of &gmeahioyt 4 elems tp gkeyt 2@@joms, where
optional | y | Fu&% HRE, Sfe-e- 9.,
car boxyl , 3%1'9 e, 1&3%3% m@i?a@m; car% %hle%ﬁ gse(be(bS ©
-C(0)-NH-, -0-C(0)-NH-, -C(0)-O -(CHz)a, —C(O) -O-(CH2)NH-C(O)(O)-(CHz)}»-O-
(CH3).-, -O-C(0)-0-(CHz),-, “O-C(0)-O-(CH>) NH-C{O)(0)-(CHy)p, and the like, where a,
b, and ¢ each independently range from 1 to about 10. That is to say, each of a, b, and ¢, is
independently selected from 1,2, 3,4, 5,6, 7, 8,9, and 10. Preferably the linker is straight

chain rather than branched, and optionally contains one or more hetercatoms that are either

..r

O or N. Thus, in addition comprising one or more alkylene chain segments, the linker may
optionally contain one or more functional groups selected from, e.g., carboxyl, amide,
carbamate, and carbonate.

[00109] ~ The molecular weight of the silicone macromer component typically ranges

from about about 8,000 daltons to about 25,000 daltons, and preferably ranges from about
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1001091 ' The nol ecul ar wei ght of the silicone macronmer conponent
typically ranges from about about 8,000 daltons to about 25, 000

dal tons, and.preferably ranges from about 21 WO 2007/146299

PCT] U&OO?MQ@HB‘W%, 000 dal tons to about 20,000 dal t oRST/UEH}R7/013808
particularly preferred siloxane macronmer for wuse in the present

I nvention possesses a nol ecul ar wei ght of about 16,000 daltons.

[ 00110] One particularly preferred class of siloxane nacroners are
triblock polynmers having the.follow ng generalized formula: 0 0 H3
11 11 1H3 050 ddhCEGe%boutSlo,@0Gtaltohd. Oroparticilelly prefe@ig silieBarEHiRfii@r3ior

CH2CH2CH2 ( OCH2CH2 - 0 _CH3 H3 11 -sSji-- i :

(o 30( T BTN SRR esesses i minloq Firtbat oot 16,000 dattons.
yal uesf of[OO%ildt]n, K)neepadiqulaa}}qara&nﬂéskass; dofsill o?@mmh | acrimersaipotriblonkqodymests
is referre W bi ryl oyl oxyet hy

i m nocar Myﬁtﬁﬁ?@?%?%g?ﬁ;ﬁ%éﬁowaﬁet hyl si | oxane) - pol y

(trifluoropropyl net hyl sil oxane)-poly (w net hoxy-
pol y(ethyl enegl ycol ) propyl el hyl si I'oxane) or M3, In a particularly

preferred enmbodiment, n.js pbout 122, mis abou 7.6, hispa .4,

and p is about 7.4. MU gah |Ee readfjl y synthesifed foll ow ngjthe
procedure set fort WL Tater¢ACHHIHC B@HRC(PURIiTatT O : Eﬁo cuctuse oo
2006/ 026474, Exanple 1. 100111] The pol yneri zablle siliconej hydrogel beow
precursor conpositions provided herein typicalljd,contain at ¢ieastn

about 20% by wei ght of a fluoro-containing acryloyl silicone

macr.oner, and preferepllar(H ntai ns at | east about 25% by wei ght of a
f1 uor o- cont ai ni ng a1r§ V1 @i Hgongoor@MpecH; Pr ef egabl y, the
EE

conposi tions of the ijnventj Q coni ai n_,f/r@;qg about 25P@to aboﬂt 403%13by
wei ght fl uoro-col Eala ) Layh gj_c.anch?gégmlagﬁﬁ@;qz 6—(c——CH,
preferably contai h friom ab 2594t o akout 35% by wei ght of the
macromer. S| LL.CONE- FR R OSFHE ON

where the values of n, m, h, and p are as described above. The above macromer is
referred to as a-@-bis(methacryloyloxyethyl iminocarboxyethyloxypropyl)-
poly(dimethylsiloxane)-poly (irifluoropropylmethylsiloxane)-poly (®-methoxy-
poly(ethyleneglycolpropylmethylsiloxane) or M3U. In a particularly preferred
embodiment, n is about 121, m is about 7.6; h is about 4.4, and p is about 7.4. M3U can be
readily synthesized following the procedure set forth in International Patent Publication
No. WO 2006/026474, Example 1.
[60111} The polymerizable silicone hydrogel precursor compositions provided herein
typically contain at least about 20% by weight of a fluoro-containing acryloyl silicone
macromer, and prefefably contains at least about 25% by weight of a fluoro-containing
acryloyl silicone macromer. Preferably, the compositions of the invention contain from
about 25% to about 40% by weight fluoro-containing acryloyl silicone macromer, and

more preferably contain from about 25% to about 35% by weight of the macromer.

SILICONE-FREE MONOMER COMPOSITION

.[00112] In addition to the silicone macromer, the present lenses, lens products, and
compositions further include a silicon free monomer component or composition comprised
of a number of additives. The non-silicon containing monomer composition typically
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[00112] In addition to the silicone macromer, the present |enses,

| ens products, and conpositions further include a silicon free
nonomer conponent or conposition conprised of a nunber of additives.
The non- si BNt ai ni ng nmononer conposi tion typi cal | §EHESHPy13808
2007/ 146299 PCT/ US2007/ 013808 conprises nore than one hydrophilic
conpound. Hydrophilic conponents include those that are capable of
provi ding at | east about 20% or even at |east about 25% water
content to the resulting hydrated | ens when conbined with the other
precurso rcoﬁ-@naw Adiedhan mrn}ﬂﬂ@milﬁ; co“n'k}ﬁumﬁ | Hedwophilieeompooenss include those

it h..of
Conbosi ¢ (O EREPNF pravaiite oL 155 EOPR LT S oh o tibobLr b Asy Soprgas
| ens pread Itt&.&ésﬂﬂi@hﬁirhﬂe@ tens bagsa dotwpined whth thobﬂmnpmcumm fgtmulatioreach

of the precursor i tion conponents. ferabl t silicon,
free nondiEIP° Bﬂﬁﬁoﬁﬁ?ﬁﬁmﬁ? ?I&Pmpgf}Bﬂ’? %%%91? ‘9? @‘e Comp%ﬁ?d
t he precunaldng aEtheasoiconm coﬂibﬁsxﬁmi)l gaﬁerany eskenuoaideast dm@é&%tbyomlgﬁt of

o ror o B¢ 1P BRSBTS T HEOE PGB S PR AL SR T PERaRE

i nvent i orbonﬂ:oembﬁ bbmﬂomems fraeferablyg sheasilicvmrfrei sthomonercompasinpm gecounts for
conposi ti I\/bno t ha S

free mond a%glrlt 44(?3&8 % | el ?E}%ﬁ K CHFI)‘SO 1 gglgl bﬁﬁ!}ﬁ? d‘?ﬁ% élﬂc&rpﬁee ﬂnl)ﬁ&l%}

pol yner i zalipesition b élel;meudntandemionleaalsltleaindrdmmcoqamnquods thahenitaim ghe or
gr oup. I ri

et har y 10 oo i i, 2 Bicioftl orings it el Afellintls refomed 0
doubl e bdwdan aamdnchmﬁhbmrk@nt&mg colpolsitpiii | i c rmnorrer s may be but ar e

not nece S[rrgl y C rﬁér?cléﬁe[}&h gm%9 %Egéclurga n@l§ i;h@%fl n%e%mﬁ)%% SbmPBbsition

acryl oyl e |es as descri acry
"acrylic- tminalw Posseps ableastane pblamnzdﬂc douhlmgomd)m rleassonﬁ hyorepkilic

T ol gre RN R RhAUPof SR A un G helick Sl mEler

corrponentvloﬂ Ohenyln«aeéﬂtand iN-yimmklegtainy Nevinglamids d@d%mb@fdsx ami th¢ bkq‘- oﬁu‘vhg

non- si | |

hydr ophi |'i &%ﬂhﬁng ro pﬁg ﬁﬂ?%\%ﬁﬂtil ?recn%g tg%%ﬁagg; %g%ml@&@%@%tﬁ oﬁg?s'ldeéed fs 2
acrylic rﬁyhmf acrmcrl meicies 94 daseribed; abew,@némrzb@mmehyr taseylic-containing” or
oxi de- ( %@E@m@kﬂ:ﬂmﬁﬁm&&%%ﬁ& uéﬁumdg/ﬁe a&ﬁm: bfopERBLERCOW)

I ncl ude ryl am Ny drox acryl ate,
gl ycerol wearpiad | Vl Hér]ﬁ'yﬁﬂo%l ﬁi)‘/Fafh%‘%%a?@fi N.ret hacrylic
aci d, acrpbigsjaci Gkheqﬁrhﬁb\bhﬂﬁtc@aﬁ:bﬁhﬁto%ﬂ{e%noﬁ%@nl nc# b%rﬁﬁnée@‘éﬁ&ﬂi‘f the

[00116] As stated above, the nonomer conposition, udi'n

i ts i ndi vicHE¥Ing ToRcsoRi cOMEIIRGICOTRPRNSY s Wﬂrlm@e@@iﬁ@fﬁf‘tlﬁéﬁg@;’hﬂlc 2

CONPr i SeshydkodhfiftstinADhkaitn Y OY,EH I FhorRimer [ AW cPAIRGHEher CAIASIcHIAB -

Thus, the wejght percentages of each of the constituents
functionalized ethylene oxide (OCH,;CHy), oligomer.

[00115] Hlustrative acrylic monomers include N,N-dimethylacrylamide (DMA), 2-

hydroxyethyl acrylate, glycerol methacrylate, 2-hydroxyethyl methacrylamide, memaérylic
acid, acrylic acid, methylmethacrylate (MMA), and mixtures thereof.

[00116] _As stated above, the monomer composition, including all of its individual
hydrophilic and non-hydrophilic constituents, comprises at least about 45% by weight of
the precursor composition. Thus, the weight percentages of each of the constituents
making up the monomer composition will vary within this range. Preferably, the monomer
composition comprises from about 45% to about 55% by weight of precursor composition,
and thus, the weight percent of each of its constituents will vary from about 0.05% to about
40% by weight, or from about 0.05% to about 50% by weight of the precursor
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maki ng up the nononmer conposition will vary within this range.
Preferably, the nononer conposition conprises fromabout 45%to
about 55% by wei ght of precursor conposition, and thus, the weight
percent of %83?1073#2?9(5 constituents will vary from aboutfCH/USEYI 15808
about 40% by weight, or fromabout 0.05%to about 50% by wei ght of
t he precursor 23 WO 2007/ 146299 PCT/ US2007/ 013808 conposition, to
arrive at the desired overall weight percent of the precursor
conposition. Preferably, the acrylic nonomer constituent is present

i N an anmyibpdsag RGrivoMBdstred Yrerhid waliduberd@oTyhe/e@iitor@bmpbsition.
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39% 40% 448@ppasitiotdsplegentén gihemofinttrhreging Gomrabont 2AWaposhdauit §6% Hyoediggof

The nono It : L L . | '

Ryl ot o e SRR bk Bk 0 Brepde SRR IR broguct and eyenmore

et hyl ene prefdablpiis gresent inposmesmt rpgingdiem bbeitt 23% toababibtid” 8y weight of the

conti guou e 0xd de AR, Q INLLESini

functiona feg'%%&]w& ?’j r1”0%){1? gé&gﬁ% gr oﬁ)av%%ghgﬁtg‘e%&g%lﬁﬁ%ﬁgﬁ&%e or

ends of 1 He folloyoge About@s o aSYa et WA 6l HHocBHI Te SV aB%. 36%,

Exanpl es il 3R, 3%, 2400|698 o&mwogogg»l%eiggef@fm praketotddiiRRe or nore

nol ar equi val ent’s a reagent cap f 1 ntroduci ng one or o
[00119] The monomer composition additionally comprises an acrylate-functionalized

&Qér imE)th)ctki‘n

ethylene oxide oligomer, that is to say, an ethylene oxide oligomer possessing from about 2
to a.bout 8 contiguous ethylene oxide (CH,CH20-) monomer subunits, and end-
functionalized with a reactive group such as an acrylate. One or both ends of the oligomer
may be functionaled with an acrylate group. Examples include an ethylene oxide oligomer
reacted with one or more molar equivalents of a reagent capable of introducing one or
more reactive acrylate groups onto either one or both termini of the oligomer, e.g.,
isocyanatoethyl methacrylate (’;IEM"), methacrylic anhydride, methacryloyl chloride, or
the like, to produce an ethylene oxide oligomer having an acrylic group at one or both

termini. Representive oligomers are depicted by the following generalized formula:
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nore reactive acrylate groups onto either one or both termni of the
oligoner, e.g., isocyanatoethyl nethacrylate ("IEM), net hacr ylic
anhydr i de,}\ng}té)h,g | oyl chloride, or the like, to produce

et hyl ene oXi & gfmer having an acrylic group at one B‘FT’BWW"{]BS‘IS
termni. Representive oligonmers are depicted by the follow ng
generalized fornmula: 24 WD 2007/ 146299 PCT/ US2007/013808 Ry R~ C
C=--C\(OCH2CH2)s-F R 1l O where s ranges from2 to about 8,
preferably from2 to about 4, and R9 is H or an al kyl group,
preferably a IR),\qer al ki group, and R7 and Its are each independently
H alkyl, or ca i V\Fjd]_'zbhg prpviso that only one of R7 or Rs
can be carboxyFR Prefe gbly, RO Is a |ower alkyl group such as

met hyl, and R7 and Rs afle each H. The variable, F, is selected from
-OH, an end-cappi ng gro@ such as al koxy, or is an acrylate as shown

bel ow. The sty L IR %%&Wz%gp&ﬁtsr?@éaﬁl %ﬁ?b&é%&&uomim%mﬁﬁe

oxi de oli goner, aVI n entic acC ate gr oups at each term nus.

rﬁmever alleyl gmm; yl‘eéftfgfdy a@\yerralle: B Bgyl/sfg}a@ncbis:ge :t;@? wﬂﬁgéslge:gy Healkyl,
e sane I‘

(OCI-lZCI—lZ)Og %%%y‘ it 6 d%ﬁgé)ﬂ’fgf ‘Pﬁ er]rked gér atce ??J)!I’?Etl c?nal |1:2F’eR isa

ethyl ene 1@W¢ltpékﬂlgf'g'm1%\°b a$ Wﬂxz‘rb@nﬂ#?tanéfislarﬁ@ﬁg%n Theqvarighte. F, is selected

oli go-et fyd:ﬁﬂé}%b@ﬁdm;ﬂﬁ@ ap SdrAdsenang, & ik aR asrivd mo%luéﬁ)w The

di mret hacryl ate preferred acr late-funciionalized ethyl ene oxide
ol i goner styetupkelew dﬁwensqaﬁﬁ?@rRWIﬁlgcttWhﬁb)ﬁlw%ﬂ’é‘ aPyawef having identical

di met hacrihake grciu%g 32ddch TFRIIRA! HowdvBE iRkt iR depN gk nidiedds 2 ehch
et hyl ene oxide ol igonmer is present in the precursor conposition in

rel ati veltﬁn@ﬁﬁﬁ?ané??dhﬁﬁ%“ewﬂlbﬁéifféﬁ% the oligoner is present in
t he precursor conposition an anmount rangi ng freg about Rf;05 % by
wei ght to about 10% by wel ght, R eferably frpm él@,ou.tc'ﬁ 075% by

wei ght to about 5% by wel git Represent at |,)(e\a unts of_ the oligoner
conponent include the f l/()Wl ng\ &R HS Py, 204 0.3% 0.4% O. 5%
0.8% 0.9% 11/6, 2% 54% or Yo by wei ght ot% t he precursor

O

[00120] Preferred acrylate-functionalized ethylene oxide oligomers for use in the
invention include oligo~ethylene oxide monomethacrylate and oligo-ethylene oxide
dimethacrylate. A preferred acrylate-functionalized ethylene oxide oligomer for use in the
invention is trimethylene glycol dimethacrylate,

[00121] Typically, the acrylate-functionalized ethylene oxide oligomer is present in
the precursor composition in relatively small amounts, For instance, the oligomer is
present in the precursor composition an amount ranging from about 0.05 % by weight to
about 10% by weight, preferably from about 0.075% by weight to about 5% by weight.
Representative amounts of the oligomer component include the following: about 0.1%,
0.2%, 0.3%, 0.4%, 0.5%, 0.8%, 0.9%, 1%, 2%, 3%, 4%, or 5% by weight of the precursor

composition.

POLYALKYLENE OXIDE SILICONE EXTRACTABLE COMPONENT
[00122] As described previously, the precursor compositions of the invention notably

include a polyalkylene oxide silicone (PAOS) removable or extractable component. (The
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conposi tion. POLYALKYLENE OXI DE Sl LI CONE EXTRACTABLE COVPONENT
[00122] As described previously, the precursor conpositions of the

I nvention notabl I ncl ude a pol yal kyl ene oxi de S|I|cone,é )
renovabl e & Wtabl e conponent. (The 25 WD 2007/ 14%24E52007/013808
PCT/U82007/013808 two ternms "renovabl e" and "extractabl e" are used
I nt erchangeably herein and refer to a conponent that is renoved
foll ow ng polynerization of the | ens precursor conposition). The
PACS extractabl e component of the present invention is characterized

asl a pﬁl ?&%‘okﬁhﬁﬁ'@erﬁwa&w@hﬂi“eﬂmmb!r!]&’feni@uiehentﬁﬂihm@éehWyﬁﬁmﬂ?hdiﬁerflemy abe
ol yet ene nmer of et ene
O yool P s PPt PR bar phuhorteton o cRORGRAR ot coReg e
glnd EOl yPr}mrIyﬂLce& gxtg?cmﬂé comﬁmieudmﬂtbe biesdrit nlmenpoxh ;smhmcandechm tri-

r e19 gr r 28 I%/F aﬁ,'lgp%}cuo%é% Sdé%lqrﬂet%hegggtf hye?lﬂgl :arg{?n&3 %FY cBn Hé‘ﬁé §§'%oéed
her ei n i spolpasdyléie gmm,m;mlm of aﬂnhlenaglypal dn;d] mnpylene glgcddj 4 fecpolymer
[00122] e ltns B R RS kaERRE e R B
per cent agﬂocﬂa‘ pnﬂhﬁemeShylh poigalhy]pae axx:le mhpdnaas amhylay npmls joa rdfpiredcheyein as
groups as, n arPlefe

pol yal kyl sé °°8x ﬁllﬁqg %s a‘rgiéwg%?/%ll enthEJ Eﬁrf ) 1%?%9&' t‘r:'n‘%ﬁ']i‘ms)"lg4g Such
backbone polyakydersepanide siliGuwel spacers are generally from about 2 to

Ao o BORE |0 AN, o BNaR{fne bHAL GRbe 1§ CRIRNE L0 BORGiAY o

attachne he P of
backbone. pdlﬁkmaﬁnbrksnlyxame(EWS) treckhoobe imivhicheneriamepanesntage lod tiet roetbyl

al kyl e“egp&snﬁe regsacegﬁygsaiyq?wﬁ%n&ai %834 Ageaeﬁb%ﬁ%&%d JREfed" ©

| ower al rou suc etc.
Al t er nat i snehogdimentpihk palvialkylameoxsx grdupssAre pwﬁ@xthfmttadyd th éheemhxnwbasbbraxe

di net hyl I

ot | apl o SEBG POA RRrOe tEn AP pRORGW IR abofl Plas i ARG and ore
oxi de sil Wnr@#éf @mplpﬁed forgasetaf gHaghment eﬁﬁhp@pkyaawlenle@asie céi:b@a fo QE%]WBG
wei ght  polaugh lwxg ac@f%‘inémdeealﬁﬂ&iéﬂaidé gﬂ%ﬁ&f&%@&é&%%ﬁb

30% to about 90% poly ene oxi de. Preferred polyal kyl'ene oxi de

si | i conesacidsneng the hEBoBteffa‘E%S@ﬁcQg? %fatl@werpﬂé\iﬁarm sheh apatiad, propyl, butyl,

L1 T ustrat g1 pRkyplkley | Qognsive 88 o%RMRsBicBne ARULE herep hi¥ B
pol yal- kyl%eng ‘oxi de, 40% 50%, @ea@ yhﬁ{?(i 7§% 80‘% n%r -85% by wet)ligt hq[a

pol yal ky| émsthylsilgganegthdeng exjde Wﬁ?ke?qpa \neiasichgs s avaibbiefio

or great env&HEVlIEEA). Vhdrdfal B 3p8‘@5&5¢e§9 bisak gﬂmﬁ’ﬁé ¢ b kvehio bl EJIﬁﬁﬁi at
for use in-the present invention are ol yal kyl ene OXIde silicones in

which t hele’ﬁ)% P?%t@V%%W%PB%OIV%IkﬂﬂW‘% Iaéﬂ g“ﬁ? V(?éﬂ Iy pwil COBW‘E Raout
oxi de- et mgse Reatdat 962 oDk R SreRAi e Bireferred polyalkylene oxide silicones contain

- about 50% or greater polyalkylene oxide. Illustrative polyalkylene oxide silicones contain
abbut 25% (wt) polyalkylene oxide, 40%, 50%, 60%, 70%, 75%, 80%, or 85% by weight
polyalkylene oxide. Generally, materials having about 55% by weight or greater ethylene
oxide are water-soluble. Particularly preferred for use in the present invention are
polyalkylene oxide silicones in which the polyalkylene oxide is polyethylene glycol ora
propylene oxide-ethylene oxide block co-polymer. ,

[00124] Exemplary polyalkylene oxide silicones may be obtained from Gelest (PA,
USA). Representative polyalkylene oxide silicones include dimethylsiloxane (75%

" ethylene oxide) block copolymer (PDMS-co-PEG); dimethylsiloxane [{65-70% (60%
propylene oxide/40% ethyléne oxide)] block copolymer (PDMS-co-PPO-PEG);
dimethylsiloxane (25-30%%_ ethylene oxide) block copolymer (PDMS-co-PEG);
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[ 00124] Exenpl ary pol yal kyl ene oxi de silicones may be obtained from
Gel est (PA, USA). Representative polyal kyl ene oxide sili cones

I ncl ude di net h(yl si | oxane (75% ethylene oxide) block co oI }i/

( PDVB- co- PRYY 20014%&¥hy | si | oxane [(65-70% (60% propyl en ?@87’%63%’
et hyl ene oxi de)] bI ock copol yner (PDVB-co-PPO-PEG ; dinet hyl sil oxane
(25-30%% et hyl ene oxi de) bl ock copol yner (PDMVMS-co-PEG; 26 WO
20071146299 PCT/ 082007/ 013808 di et hyl si | oxane [ (50-55% (60%

propyl ene oxi de/ 40% et hyl ene oxi de)] bl ock copol yner

( PD|V|S co dﬁﬂail%ﬁ*alﬁi[(th/t %d%pmlel(rﬁ%ﬁﬁ%ﬂ% @}1135(1;1‘13 owidi)] dlodil cmgklymer
b1 ook CopBPEFS FEBRREH eyl (38 AR PR DR Bpliee
ol al Kyl Bt o0 ot L epre ot opanc o et ol Lot ne argpeavms
(el ost ) REPB! S S3ISTRe b aiens i 5l o P EAARLCES
DBE- 814, PEGS pmetfbmgbmg pély@n@ﬂaremmliemﬁdmb&dmpomm fullomdanacryanyms

[00125]  AelSagPn-Ate et o Paeris Bhedile haitCRL P sarma okt 40

pr ecur sorrespeotifedfii Aipesfeired polyalkpRua bxidp siticoncisldimtthplsBotana (v 3leehylene

conmponent ent rangi ng from about 2% to about 30%
by wei ght® m‘%@@"é’?ﬁ?%ﬁ’ﬁ)@?%?} 10% to about 30% by weight. More

pr ef er abl[99i129)e exithmapiatied AOFpotnatible sompeeatinay be presenton tie prasugsang
from abOUt 100(:/1‘;&%% ﬁﬁ“&fmﬁo&r&rﬁ Qf%i"abt]ﬁgl% g*aé%ablg h&m Eﬁ%mlﬁ%% I?nc#l unt

for the ex ecursor c oSl t'l
t he fol | cwngigg ﬁerrcaémlagjhsto BhoutRelgby weg[m prefdably fadpm@boutzlq&% ggbedmlt 30%

15% ab

cer (% a?noltﬁr?(s‘t%% cte ?98téﬁegfg@ar enov ag %16%0 ﬂ%gg&& s %{Q{ It Lg%}é'ﬁ%uxit gangmg
addi t i on frem abiwg 1964 awrighttocabout 2836 by vietghte Exempha)r amounin fdrdhe
reagent. éﬁ f)l@ cgﬁlggﬁefn% fn {hggﬂ&m‘so'r Sord @sltlcfrnﬁgluﬁé 9‘[@% E%ﬂ%%c%{eﬁ&gﬁs by

bet ween a radi cal eclies and a non- ra I cal specres.

transfer wealge rbgutf o, beuti 12%.rabopt Jeﬁé’/erabomraﬂéfp.tabont 15% abgut Zﬂ%mrg,bout
di sul fi degy, organohalides, and allyloxy conpounds. Some illustrative
exanpl es of chain transfer agents include thiols such as butyl

mer capt anl0012flr y| Ingertaipinstances; thel PAQE sephgnbleagomponentrppimmises; iy adslition

bi s(thi qum@fjé}g,ﬂi{yleﬂe 6’5(1?9%1139&@ ? L: &h ﬁ%&éﬁgéﬁﬁk OR &Gy transfer reagent is one

trimethyl ol propane” tris I ogl yco ate), trinethylol propane
t ri s( bet dhattmpwpics praghen bgtweprenratiqa) ﬁnﬁcwﬁ @hd a non-radical species. Exemplary

tetrakis (chﬁﬁltt?am;felﬂ &E&QP ERNAL B the FRbetiiBydibR indhddihidig] %?suﬁﬂfég as

di phenyl disul fj de, such as car bon tetrachl oride, carbon
t et r abr orfr@@ohakiesy WW}OXHFGH}P@PB% sl lustrriive iggampleg af chyipytranster

al | yl oxy #zenie onulsts thilshcR 8s Bhiyy meichp@h qem@l feddagtanheetl difoplytbRee
chain tr aertlﬁjtleerge glycol bis(thioglycolate), 1,4- butanedlol bis(thiopropionate), trimethylolpropane
tris(thioglycolate), trimethylolpropane tris(beta.-thiopropionate), pentaerythritol
" tetrakis(.beta.-thiopropionate), and the like, disulfides such as diphenyl disulfide, halides
such as carbon tetrachloride, carbon tetrabromide, chloroform, dichlorobenzene, and the
like, and allyloxy compounds, such as allyloxy alcohols and the like. These chain transfer
agents may be used individually or as mixtures of any of the foregoing. Preferred for use
in the invention are allyloxy compounds, that is, a compound comprising one or more

allyloxy moieties.
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agents may be used individually or as m xtures of any of the
foregoing. Preferred for use in the invention are allyl oxy
conpounds, ' a conpound conprising one or nore allylox

that is
noi et i es. 2‘9‘?%7%69?/ 146299 PCT/ US2007/ 013808 [00127] Kcﬂﬁﬁ’ﬁl%ﬁ%aﬂﬂs

conprising at |east one allyloxy noiety possesses the follow ng
generalized structure: CH2 HzC=CH \ O-Q where the boxed portion
corresponds. to the allyloxy noiety, and Q represents the remainder
or residue of the parent nolecule, e.g., an alcohol, or any organic

smal | mpjgagy e, Bogdpoukd €sinp: atli@gebhedllyleiymbies, gdskassesithatoldining

I s capabl e of fuynctioning as a chain transfer agent. Preferably, Q

i s derivgﬁ"elr?l&r‘#é’ﬁ“%bhol such as ethanol, propanol, butanol, and

the like, or substituted-versi-omrs-thereof.. Preferably, Qis the

resi due of ethanol, and possesses thg sttructure (-CH2CH20H), such

that the chain transfer}reﬁggﬂﬁzcgdrrés dnds to 2-allyl oxyet hanol

[00128] The inventors have_discovered_tHat™the optional addition of a

chain transfer _reagent to an extractabl e conponent auch as. those
xe‘éi%rgq‘

descri bedvheesrthe hoxed Rortien ¢omRsPeRsisbp Hipi alfylo sl v Qugresgntsfhe
si | i cone r&Rathdélor k&Rfue DTS Sarbia vhdlgoul s G608 a¥ddhbB i i Yrehficiagiall

di mensi onal, and physi cal properties., Thus, addit,ion, of chaln . .,

1 aner er TRIC. PN BARR ken SoHsHich pith e allyory Wair S infeapants ol B ging

Ihegs tCOgBQﬁﬁj?itﬁfl&Eler Bat5 fﬁéﬁ_ram ,lscglistdda@ed mlﬁlﬁrﬁﬂfﬁﬁﬂ s@éhzﬁf)?&maaaet,gebpanol,
rated contac enses i ca ossess | ess 20% . -

VArT abi | BEPR oah e 5 R Bea e RiRa RorIctwP e Ay Rt &1 et s of

equi | i brictEh¥RART peiSskéthe sr@MeeICRATHRERD), hich)thatih@thdin Ganfaatagent

angel , dynam c gontaéi aggle éﬁdvanping_contacp angle or receding

contact SAGPEPRILPrAbde@thangk  active i ndex, ionoflux, nodul us,

tensile :{?llmgt h Taeihveherd hdve discoveredtihattie eptivial hdditibh b a clmia nynafere
nore Q

abot 20952850 8 B e aAs BPyPYSEL R an T freorbes S Alrei SR B e
parti cul axtricead, bydratd silemhe cestaafiedstiedies havipg ogtluctd variebilitg imbothor e
caui 11 br e SinReisal Banhedr dreitn Ra byt S uiong o,
pr ef er abl"yoinsmliafdot “nivgaund”ebs preaursordumscommmsidiops,esticl thiat seswlsingbout 2%
enses psoeRelel sty le iR Rk Clen@TRAAEH HORRRLIA nBl 1 20
bat ch or vpdghiligtineny ase usmdrenafitet follopfieg chatasteaisptar @juilibrivod wetgn tendent,
;g RIS g\s/ é d Io\%%%e%a%g%bﬁ‘ﬁﬁ'g &%ﬁ%?&&%ctt Qﬁéel ,i M%Ycegngc@aﬂgﬁé ka(ﬁ%gnc\{l?é Hivact Eu?gle
or receding contact angle), hysteresis, refractive index, ionoflux, modulus, tensile strength
- and the like. For instance, variability in any one or more of the foregoing lens
characteristics is typically less than about 20%, and is preferably less than about 10%,
depending upon the particular feature or features of the lens product. In one or more
embodiments, the variability in any one or more of lens diameter, equilibrium water
content, and/or ionoflux is about 5% or less, more preferably is about 3% or less, and even
more preferably is about 2% or less. Preferably, the lens diameter amongst a population of
lenses possesses a variability of less than about 1.5%.
[00129] A batch or population as used herein refers to a plurality of contact lenses, It
can be appreciated that improved statistical values are achieved‘ when the number of
contact lenses in the batch or population of contact lenses is sufficient to provide a
meaningful standard error. In certain situations, a batch of contact lenses refers to at least

10 contact lenses, at least 100 contact lenses, at least 1000 contact lenses, or more.
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contact lenses in the batch or population of contact |enses is
sufficient to provide a neaningful standard error. In certain

situations, a batch of contact |lenses refers to at | east 10 cont act

| enses, at W8AW14%8Y contact |enses, at |east 1000 cont BET/USHIHESS08,,
more. 28 mo 2007/ 146299 PCT/ US2007/013808 1001301 Thus, in one
aspect, the present invention provides a nethod for inproving the
potency of a polyallcylene oxide silicone, by adding thereto from
about 0.1%to about 10% by wei ght of a chain transfer agent,

plr ef ﬁr ?bl Pm&@o pl ! Yi"lﬁi&)/mQﬂl 1th@15k€séﬁ9frﬁentwrﬁjremab§ ¥ mdthodl thyingpeyving
al cono

rovide a ch ntra sfer-reagen e
silicone ﬂ’GrPOEF@SY Pha B?léiﬂgﬂeﬁﬁ"ﬁl Eﬁlhice%ég ﬁ%flggﬁﬂg E%{lg%qoq?éﬂf to about
product. Pigfisihed m,ofrafaﬁmﬁfh%h@fer Il%ﬂ%ﬂ%i‘ﬁ&raﬁ@%tallwﬁ»@dﬂﬁ?ohﬁd ,afd et

f b 1% t t th
ot ency” PERbi R NGB ACBRCR RSPvidol sHR JPEsTe GRERT PeRIky e oxkiSg,

silicone giibond for G814 'p%%ﬁﬂg asilichfe mrbgdl )tont@&t 1@sgjru@m cpm@mﬂy,&he Elfhin
(and all other factors being equal),, | %ract
hydrat ed Fapsderaesthit pddedyn ﬁ@aﬁlﬁ%ﬁ%&m@ﬁa %@P Qe H%t“’ agawg@g t As
about 0. 9Qsddheadi®Ubie dpoléhcys Hﬁﬁ'pﬁ%cﬁlb@&t&b@ﬁolﬁl@ﬁeﬁ&ﬂ@@ﬂhc&m@ég ,t hat
of the ou er di,aneter, of a formng surface of 0,
mol d, or & lﬁmeomf&%nﬁ@e@ehaﬁ i b1ty =2 ek Sorceneuon andal et el ocipe
Ll_east onee tb ﬁaﬂ*&ie atffal é}}tfhl‘cﬁtiﬁﬁydéﬁ% 1R gfzimet Haamgﬁum oudettdiameter that
i aneter t ges out to ti t
Contact | Egesbpa toam s ST herbgrt L ek P abpiidEos 5 ot gbdfe of me
fcont ?clt | etiter aﬁhﬁd ter D& le@is Earbrinig k\h‘ﬁﬁe b€ 8 godta@lerdsmmabldner ajmahﬂbmungfsuﬂm
inal lens. prQ ater, .t 0
oxt de i 1 PEBReraigs s iker ot 7R ud BT Ethans g By Pl pipdaci M an
ability obugr dﬂhﬁtelﬂtlialt sangtefromgdont 4.88 for DO times tHat obthe comactacns thelds
products havj desirabl e properties t hi clln table
range, as ﬂ’ipk’é'gg glé?imé’g‘g’\?é?r?f‘?c@e‘gm f“gﬁna o % QST‘S 2P df/?fehn
silicone peduotion in lensdingeter dfthetfinelleasoprodunethe grerhtea ther %potnnsm‘r ofthe -
corrp05| tign.i addi 1. on al | roVi
(oS!t o talioielf Pt RTRse! e Boolieod (ALY s hedh Bl or BRNBRY BPEY
pr oper t | eshaih tiahsferf dgead toqmafmamﬂlbmoptaodans profiadid Bain@Presinablelprgperties
resultin xt ure .of.. a transf ek and. | e '
sili conegv"i‘i1 na':’l' anl¥ afg%?ﬁqabg%omlge’cfsf ‘ﬁ“‘g“&g@%‘l’f%"%5“%§&r¥§$ﬂé% %&gﬁ%lgﬁwee
transfer agglnmﬂa:nnle piiordomzEkingtwigOotBer congBnents bHa prkcyrsbkgdnapositipniisie
Stiicone. JJiighodily oS Aﬁ%‘ﬁg%g&a&; Bl dBlncy A2 Vean Bl 4BLIGH mlgs AoEide

silicone mXxture may cont one 1 ow ng exe ary
amount s omumben of mfraawabl@rpr@mg@mf th@final contact lensasrow@ 0.5, 0.6, 0.7,

0.8, 0.9, ' ’Pl%fer la’l af(z%sulﬁné miffrre oi'éu chdin t?mﬁ&'iraﬁeﬂtgnﬂ B@lyal lcge

COI‘I‘ESpOI’l arts I ene”oxi de silicone, .

99.7, 99. @xxdsgllson@mlhcomn ﬁongdmzlt 0gge zbowd pagis ofa cggn t@vsfsr amt and

96.5, 96, fofrabut 99.99%95 bﬁ%@ﬁﬁ&a\mﬁkﬁ{e 03D ARc N AMhdt is to say, a chain transfer
agent — polyalkylene oxide silicone mixture may contain any one of the following
exemplary amounts of chain transfer reagent: 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1,
1.5,2,2.5,3,3.5, 4, 4.5, or 5 parts to the corresponding parts polyalkylene oxide silicone,
e.g., 99.9,99.8, 99,7, 99.6, 99.5, 99.4, 99.3, 99.2, 99.1, 99, 98.5, 98, 97.5, 97, 96.5, 96,

05.5, or 95, respectively, among others.
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29 WD 2007/ 146299 PCT/ US2007/013808 ADDI TI ONAL COVPONENTS OF

SI LI CONE HYDROGEL CONTACT LENS PRECURSOR COWMPQOSI Tl ONS [00132] The

| ens precursor £o 03| tions of the invention may also inclu

addi t i onal WEYRPHAER e.g., an ultraviolet (UV) absor%(‘ejfmszmwwos
radi ati on or energy absor ber, and/or tinting agent. A UV absorber
may be, e.g., a strong W absorber that exhibits relatively high
absorption values in the UV-A range of about 320-380 nanoneters, but
is relatively transparent above about 380 nm Exanpl es include

phot opol wWiiitieRRL eohyeimskerasphenenstocn ¢oRhat DpENsPRECTZSTR e
benzotriazol es, such as 2-hydroxy-4- acryl oyl oxyet hoxy benzophenone,

comer ci &OMFOSFIINSabl e as CYASORB(r) UV416 from Cytec |ndustries,
2- hydr oxyeei3ef hydhelkxns %rdﬁ&isbﬁ@drﬂﬂdéitﬂiﬁybfﬂfedmﬁbﬁmmmﬁnﬂede afditional

h | bl b
NCREL OO PR FomeorBravioe (BORSRL 6 po1 Hiafis ab e Amesryudlr

sui t abl e tin€ihg dgent.i vaabsmwhapbb elglcﬂ suﬂﬁgpm yhsmhezdiﬂtexhxbxts relatwely
et hyl eni cal | y unsat u i.nes su te
eyl at eduenghioRRp YPREFHbE L3P A Yabin e R LR e hsiB SR e pey
I f  pr esentanspaserp bbveckbdut 330 1an. Ermuples Itmwde@pauoﬂollygueh@alﬂbout 0.5
wei ght p ent, of the prec ur S L. Qu h

per cent %pﬁ{%gb%%lbe&og @Q{OPP%MVGS grﬁzgge srug Vl\ﬁdl%t ons

whi ch i nmbmmmmoapmm@n&mmmmlany@mmcmsmtuwu6 from

250§ nol e BoRwicy RDAREt e nipRRE R Pl (bR PR e I ana

products mmpobmmpﬂlabmhoh&zehe;mgrciaﬂg aValhblemg NGQRBRMOG® 7866 from

[ onc! b odiiFimSl BURTRRofhLESiALT: (Y BURLASMER T By LBeli R

hydr ogel ih@nde mcdymcmzﬂbiea n‘dly&mcnby ubdagedted trisainmgg) ﬂlilyylaieﬂtarﬂgswg@mesl

(5. s n bl BB 0E 5 AL BRD S i e g i
| ) azo- 3- riekhypinoBatmeoespendingrta abdut 0.5 Weighf pererap bf ﬂulpemmlr tombesiten @,

(7 ( gﬁf?gg;?g%nﬂp% Whi lﬁi}/ gé{gﬁ Eﬁﬁle(c(o 3’(10 Particularly preferred are compositions

[5-((4,6 vﬂnehn@it@e from gaqmp W@oyt J.8persentdy weight UV absorber.
hydr oxy- Joffaby Sul fiie g&a&m bihp ot %?&e%nv&tleﬁmuywoqﬁauéé 5 ﬁhﬁﬁgggem

acid, trisodiumsalt pe 1H pht hal oCyani hat o(
N30, N31,althgysh bodlytintsd @ng clrar lens products are contemplated.” Preferably, the tinting

sul f ooxy).gEmb A sdactipaye &%@M&ﬁt@ﬁb@@&&tﬁ gmrwé cdi@xrﬂo\’cﬁé fe\éalmg@éiﬂ roduct,

[ 2, 7- napht'hal enesul foni ¢ aci d, r ox

(sul f ooxyBeeHyA Isarreghgte) thrdopd }%%)Sﬂt“efl? B%ﬂgﬁ}ryh’%sdvﬁtfﬂal[ae 11341})': bleed.

Par t i cul afdeynpbdr tigfih@SodnkdThk108e ﬂﬁ%ﬁ@wfn@rbdiﬁ@fid dulfoliR #RIE8qAIS-dihydro-4-
i nvention are _  phthal ocyani negﬁ?grren s _such as phthal ocyani ne bl ue

and phth é{%wﬁwi{“—é lgp@@ 4-(nisuioexy)ethyl)sulfonyl)pheny l)azo-3-methyl-5-oxo-1H-
pyrazol-1-y1); [2-naphthalenesulfonic acid, 7-(acetylamino)-4-hydroxyl-3-((4-

{(sulfooxyethyl)sutfonyl)phenyl)azo)-]; [5-((4,6-dichloro-1,3,5-triazin-2-yl)amino-4~
hydroxy-3-((1-sulfo-2-naphtbal ényl)azo—z, 7-naphthalene-disulfonic acid, trisodium salt];
[copper, 29H, 31H-phthalocyaninato(2-)-Nag, Nao, N3, Naz)-,sulfo((4((2-
sulfooxy)ethyl)sulfonyl}phenyl)amino)sulfonyl derivative]; and

[2,7-naphthalenesulfonic acid, 4-amino-5-hydroxy-3,6-bis( (4-((2~
(sulfooxy)ethyl)sulfonyl)phenyl)azo)-tetrasodium salt].

[00134] Particularly preferred tinting agents for use in the present invention are
'phthalocyanine pigments such as phthalocyanine blue and phthalocyanine green, chromic-

alumina-cobaltous oxide, chromium oxides, and various iron oxides for red, yellow, brown
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al um na- cobal t ous oxi de, chrom um oxi des, and various iron oxides for
red, yellow, brown 30 WO 2007/146299 PCT/ US2007/013808 and bl ack
colors., agui ng agents such as titaniumdi oxide may al so

i ncor por at .2"%?46 gertal n applications, a mxture of CB(FHP?(}W”B%
enpl oyed for better sinulation of natur aI iris appearance. [00135]
In addition, the present precursor conposition nmay conprise one or
nore initiator conpounds, i.e., a conpound capable of initiating

pol ymeri zati on of a precursor conposition. Preferred are thernal

i ni tiatorgnd black.coloksyi mpmmgageamianlastgtkmuk}ﬁbﬁﬂe regpodeinenrp@gted. For
sel ecti ng ni ol t,h a h |
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enpl oyed mmatdrtcempoms:ksnte pa ewupeod cepabbosf initetisg polytesizatinnerita ppecursor

055 eesactapitions PrEttriod B8 HARE plald ok of, Yifiblobd Fatfle o MAGSHAE) ~©2
t enper at ulempatatuski Bj s¢laeingeatheimve intatpowith adigher kivk-qff owpesadure, and using
compost 1 2Ritively G UdbubPoBk WIRALE G is pIRIHIC Lo BGIIHRL idrBbk 8F e prosent

sui tabl e 0 conposi nvent1 on
azo- bi s- |bnm,twhxolnntay|theemﬂmzfﬁ(:ﬁiﬁamoumfcbmhm§>l@mtwhlthefrfsremoved or

T g e e 0 Sr AR o
descri bedibkgraent pascarsaw apipdritonsfaf i Buesion i{ N2l -aketyt(d4; DE)

Q‘g g Ibt[ !s ?gaéﬁxﬁeﬁgﬁﬁ{eags@ggﬁ\pgo@qﬂeu A FOE 4 Fossi& s Bdk-betkemperature of
2,2 -az o%athsm hyliph tsghe mmperarei)e at adioheh¢ regstive ¢amponents ay thgfprecursor
initiator §or§ﬂ§£|’hoﬁ%mhh:%§§ t@é:@ Rzt Mgfliﬁbxsﬂmgﬁﬁﬁll Eﬁﬁ‘ suitddi fb@ 'uéE #dhd ¥

conpati bl e | cone h act enses can talned from

pr ecur sor caugsions pbihs imveation mrhl%eobwlmlmﬁo@aﬁﬂ)swbﬁh‘#mh“
(or from 3@?&% eQatllre o? a@&ﬁ%"@ 8AI§@ bﬁ@bl@iﬁft&%}tﬂ VAZO®A0Y-0. 1 par ts

to about O. from about 0.05 to about 05vve|

percent). az;otbea_sgbt}tymmemtﬂ e%ih péthe %ﬂ%é@qrmabmtwé@mtdn@mbﬁ%metwe P@labie

al so corrpﬁb&%@&@(@hﬂhﬁ@on,%@b AdBliora$ ﬂteﬂnét%uaaﬂ@merude%ﬁleg QURPUNIS -
effective In making nore facil'e renoval of the cured contact | enses
from t hei aquﬂwglohes@@ﬁmrhmgmﬂwd&,% gazab@@-mﬁﬂwtmemwmlébﬁs wiell as other
silicones %&Mﬁhﬁﬂ@ﬁﬁh% 'ﬂﬂﬁé avARB1CRR sk ORsich. h@bﬁﬁﬁlmxﬁﬁ@%ﬂpaﬁ%

precursor COITDOSI t1ons itionall y conprise a | uent  sel ect'ed

from the gHerns h@étﬁgplstqnt?@}t/wswmhe wagteﬁé‘mpt%%f’r cq%ftwaﬂtﬂ

(1 PA), pranagde abSQQAN0!7 paai @fmﬂgt(wﬁ@ntabeﬁﬁpi to &bot!@8tveeightipercent),

enpl oyed, orae[b%ut[ J. E)ngr%é tloyabrc)nr.lte 08 parté or FAZL néés (f;o n%touﬂ 0.05 to about 0.5 weight

percent).

[00136] The precursor compositions of the invention may also comprise a demolding
aid, that is to say, one or more compounds effective in making more facile removal of the
cured contact lenses from their molds. Exemplary demolding aids include hydrophilic
silicones, polyalkylene oxides, and combinations thereof.

[00137] The precursor compositions may additionally comprise a diluent selected
from the group consisting of hexanol, ethoxyethanol, isopropancl (IPA), propanol, decanol
and combinations thereof. Diluents, if employed, are typically present in amounts ranging
from about 10% to about 30% (w/w). Compositions having relatively higher

concentrations of diluents tend to, but do not necessarily, have lower ionoflux values,
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from about 10%to about 30% (w w). Conpositions having relatively
hi gher concentrations of diluents tend to, but do not necessarily,
have | ower |onoflux val ues, 31 WD 2007/ 146299 PCT/ US2007/013808
reduced modtf 8714458 i ncreased el ongation, as well as vBYHPS2gHe3808
greater than 20 seconds. [00138] Additional materials suitable for
use in making silicone hydrogel contact |enses are described in U S
Patent No. 6,867,245. [00139] The term "additive" in the context of
the present appllcatlon refers to a conpound or any chem cal agent
provi ded réguctd@iopiias ent ifdtass® sloagdion, & Welt anwateyBUGY elreatarddn2 | ens
precursor conpositions or pre-extracted polynerized silicone hydrogel
contact SPEHE%products, but which is not necessary for the
ga_nuf act yoe 38f | af Aﬂﬂitﬁﬁﬂ&nityﬂlﬁgﬂtabmt aseﬁn é:lmumgl mu\!ﬁnbéxyﬁmlrghquta@ﬁ_t
eing essential for epar] a ydrogel contact lens, this
in no \A/aieqsﬁifl‘r?égscl”ﬁg‘i“gqé'g%eﬂ’[ﬁ éa%%@ ages are not inparted to the
pr ecur sono@dIposi Eh@fbrmr"aﬂzﬁﬁué tinmae dommsit pfmdlmesenmphcatmubferm a

i ncl usi on of on ves. | e_conp |t|o
et Ry Aoy ergicat et DipKidel i fd SRR Bl RidoE hydrogel
addi t i ve contpct lengprecifragticbinpatigonse pe-extessidygplpheriivd stmonabydrbgelsontact

during t e manuf r ther a 0 i

of the siFTaBRLeR hiioReh B3ief Becesrily 67 HE AR bt Rl g BIABEA Bhtact
hydr ogel lesntWisile pehgpsalot hamgelssémtmhfdsﬂmemmg apsilizoue bpdrogeloopwst ke this
absent the ditivy th an
additive '} SS“&, SHe™Ph Eesttgatsc’%(rgg?novg%f’g‘pa?‘ta ?51%910': I@Z’#gg(?thg%&%ugsnerl zed

si | i cone coygositeh ocentitiog ldne peodupised umsultlédnn@ummf@nem readel pdditreesimy
be subst - [

non: roac o iR 6P it Rel OB ELE e, M pch BB o e fanle
hydr ogel adiigive nmyeegy, Sasilitate mlmsmwsgmg of a@rpomm lenﬁéurataﬂhp masufigae not
subst anti

resul ti ngtﬂ%(l% fy%&?l z60 %? 8898%8%&4 tpé}%e | %sg]l@%%o Ief(?ﬁa& F&cul ar
wei ght arvdmpareddo asdisone hsfdrml colbthct lcﬁs inddmd ey the mrﬁa@mbl e from
the pol vk ggaagn ﬁhéehpﬂlgﬁdcﬂ%@é QIEbmBARLAR thtrBE AR QU Hereid RAHBERNE is

the additiv in the present conpositions can be extracted from a

pol ymer i 284 that i emexably Srosytprecaximanied Pplymerigedeilieene hydrogelcaifiact lens

extract i QRodic CESH ExEmplEN S ad dtiROMY: f‘bg YWHRRSHIY Bfrefdtive ¢ONGredted) or non-
descri be previously as_a renovabl e or extractabl e cgonponent,

al so condFafEive eran-Tasded) wikrthe ether crapenspisiof the pRiymenizablesiisars héfflrogel

addi ti vegend ﬂ}e@&lﬁrfcb%aéﬁeﬁ Qﬁcﬁﬁ%e&aalﬁ@é abdsShof SReASANY bedobflaude
wi t hout I|n1tat|on el hyl ene col stearate, diethy Iegllwtt b%col

monol aur FP¥aleRiy beind, s spg 05 /TETolEne RelymgFiTaidens iy gending upon
al so co nttmlfln@wauraf weldhamDitape, Most, if not all, of additives are extractable from the

polymerized silicone hydrogel contact lens praduct. Therefore, the additives in the present

compositions can be extracted from a polymerized silicone hydrogel contact lens product
during an extraction procedure. Thus, a polyalkylene oxide silicone, as described
previously as a removable or extractable component, is also considered an “additive™ as
used herein. ‘

[00140] Examples of additives, in addition to.the PAOS extractable component,
include without limitation, ethylene glycol stearate, diethylene glycol monolaurate, Cy-Caps
alcohols and/or C3-C,y amines. Additives can also contain one or more polar or
hydrophilic end groups such as, without limitation, hydroxyl, amino, sulfhydryl, phosphate
and carboxylic groups to facilitate miscibility of the additives with other materials present

". in the compositions,
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hydrophilic end groups such as, without |imtation, hydroxyl, am no,
sul i hydryl, phosphate and carboxylic groups to facilitate

mscibility of the additives with other materials present in the
conposi t i ond? 2085146348 2007/ 146299 PCT/ US2007/ 013808 [ OOHUHYSZANH184% e
can be in liquid or solid form and include hydrophobic or

anphi philic compounds or agents. [00142] In certain enbodi nents,
additives may be referred to as diluents, substantially non-reactive
agents, or extractables. In addition to the previously described PACS
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aids, delensing aids, physical parameter controilers, wettability enhancing agents, modulus

influencing agents, ionoflux reducing agents, or combinations of any one or more of the
foregoing.

[00143] A compatibilizer may improve or enhance the miscibility of the components
of the present precursor compositions. For example, a compatibilizer can reduce phase
separation associated with the silicon-containing polymers and the other lens forming
components compared to formulations without compatibilizers.

[00144) Preferably, an additive is homogenously distributed throughout the
polymerization composition and is substantially, if not completely, removed from the
polymerized product during an extraction procedure. The present contact lenses are

thereby preferably produced with little physicai or dimensional variability from batch to
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[00144] Preferably, an additive is honogenously distributed

t hroughout the polynerization conposition and is substantially, if
not conpletely, renoved fromthe polynerized product during an
extraction%ﬁ'é’@b‘\ﬁp@. The present contact |enses are tﬁ%’ngVUT/Ul?’SUS
preferably produced with little physical or dinensional variability
frombatch to 33 WD 2007/ 146299 PCT/ US20U7/ 013808 batch, thereby

I mproving the yield of clinically acceptable, ophthalmcally
conpati ble silicone hydrogel contact |enses. [00145] Exenplary
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silicone hydrogel ~contact lenses, afe de n the OW Ng:
U.S. Pat eplapgsacnt an 20 eyQoi: persorg 9/bews requiring Sirdwg maghigirg, ta@mpdify the lens to

4, 889, 664,58 (8 PenkWitable Rt %sé' 30 an 2yd) SPhelPiToone h)IbgOWntaet RASs AP the
present invention, produced using a cast molding procedure such as the procedure
llustrated in F1G. 1, are considered herein as “cast molded silicone hydrogel contact
lenses”. The present lenses are understood to be “fully molded silicone hydrogel contact
lenses” if no machining is used to alter the lens design after delensing the lens product
from a mold member.

[00149] 1lustrative of methods for producing contact lenses, such as silicone hydrogel
contact lenses, are described in the following: U.S. Patent Nos. 4,121,896; 4,495,313;
4,565,348; 4,640,489; 4,889,664, 4,985,186; 5,039,459; 5,080,839; 5,094,609; 5,260,000,
5,607,518; 5,760,100; 5,850,107; 5,935,492; 6,099,852; 6,367,929; 6,822,016; 6,867,245;
6,869,549; 6,939,487; and U.S. Patent Publication Nos. 20030125498; 20050154080; and
20050191335,

[00150} In turning back to FIG. 1, the process outlined in the block diagram will now

be briefly described. The illustrated method includes a step 102 of placing a polymerizable
34



5, 607, 518; 5, 760, 100; 5, 850,107; 5,935,492; 6,099, 852; 6, 367, 929;

6, 822, 016; 6, 867, 245; 6, 869, 549; 6,939,487, and U.S. Patent

Publ i cation Nos. 20030125498; 20050154080; and 20050191335, &00150]
In turni ng &A1 G 1, the process outlined in the BFOERHVUEEM
will now be briefly described. The illustrated nmethod includes a
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a male contact |ens posterior contact | ens nol

menber . FBrerefeseaths| leeth@mélug@@t%@ mtldéﬁluﬂ@ﬂ"ﬁsﬂ%ﬂ@f‘ aeHpERe f ﬁ@mtaqié@ma

| ens-f or mh0@ Y GELWd \@ntact fefng RRd H&ﬁlb@ﬁsih %51'1’[9& ctidlahaer Bffofn ﬁ%ﬂﬁtﬁ&t
| ens produced”in the contact lens mald. [O As used herein,

"non- pol deng eped eayify adhbe pelysepigihie S@Fmelﬂ»@r ksimp @rchphcoremﬂtmm is
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roma non-
be a male contact lens mold member or a posterior contact lens mold member, For

example, the second contact lens mold member includes a lens-forming surface that
defines the posterior surface of a contact lens produced in the contact lens mold.

[00154] As used herein, a "non-polar resin contact lens mold" or "hydrophobic resin
contact lens mold" refers to a contact lens mold that is formed or produced from a non-
polar or hydrophobic resin. Thus, a non-polar resin based contact léns mold can comprise
a non-polar-or hydrophobic resin. For example, such contact lens molds can comprise one
or more polyolefins, or can be formed from a polyolefin resin material. Examples of non-
polar resin contact lens molds used in the context of the present application include
polyethylene contact lens molds, polypropylene contact lens molds, and polystyrene

contact lens molds. Non-polar resin based contact lens molds typically have hydrophobic
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pol ar or hydrophobic resin. Thus, a non-polar resin based contact
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provided on or in an extraction tray or er" device after a

del ensi ngFoptast as prdustanady baproviged i 2leps shaped fayiotiadpngact lepemold after a

pre-extr 3&15‘1%@ procedure, may be provided on or in one contact lens mold member after demolding
of the contact lens mold, or may be provided on or in an extraction tray or other device
after a delensing p'r:ocedure and prior to an extraction procedure. The pre-extracted
polymerized silicone hydrogel contact lens product includes a lens forming component,
such as a silicon-containing polymeric network or matrix in the shape of a lens, and a
removable component that can be removed from the lens forming component. The
removable component includes, in addition to the PAOS extractable component, unreacted
monomers, oligomers, partially reacted monomers, or other agents which have not become
covalently attached‘or otherwise immobilized relative to the lens-forming component. The

removable component may also include one or more additives, including organic additives,
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depending on which mold member the polymerized contact lens product remains adhered

during the demolding of the contact lens mold.

[00160] After delensing the pre-extracted silicone hydrogel contact lens products, the
method includes extracting 112 extractable materials from the pre-extracted silicone
hydrogel contact lens product. The extraction step 112 results in an extracted silicone
hydrogel contact lens product 206, as shown in FIG. 2. Extraction step 112 refers to a
procedure in which a pre-extracted polymerized silicone hydrogel contact lens produect is
contacted with one or more extraction compositions, and may involve a single extraction
step or several sequential extractions. For example, a polymerized silicone hydrogel
contact lens product or a batch of polymerized silicone hydrogel contact lens products is

contacted with one or more volumes of a liquid extraction medium or liquid extraction
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met hod includes extracting 112 extractable materials fromthe
pre-extracted silicone hydrogel contact |ens product. The extraction
step 112 results in an extracted silicone hydrogel contact |ens
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in a contact lens production hne The hydration step 114 may be performed in a container
at room temperature, or at an elevated temperature, and if desired, at an elevated pressure.
For example, hydration can occur in water at a temperature of about 120°C {(e.g., 121° C)
and at a pressure of 103 kPa (15 psi). ‘

00162} Thus, as evident from the above, the pre-extracted polymerized silicone
hydrogel contact Iens products and the extracted polymerized silicone hydrogel contact
lens products are considered to be water swellable products or elements, and the hydrated
silicone hydroge! contact lens is considered to be a product or element that is swollen with

water. As used herein, a silicone hydrogel contact lens refers to a silicone hydrogel
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wettability. The présent [enses have an oxygen per neabi

surface gseptableisirigce wetibilily-.uEhe presept dansesdinve g Oxygﬁﬁqf%}ﬁablhtydé%
and conbi RakinRs, A HRIGARE, a wilt EJ?xteBﬁ,r:Hh&ﬂME d9§1§§ &Rl chbRBRRABoAHBROS,

conf ort abl }; worn on a patient's eye for extended
ch permit the present lenses to be comfortably worn on a patient's eye for extended

periods of time, such as for at least a day, at least a week, at least two weeks, or about a
month without requiring removal of the lens from the eye,

[00165] As used herein, an "ophthalmically compatible silicone hydrogel contact lens”
refers to a silicone hydrogel contact lens that can be worn on a person's eye without the
person experiencing or reporting substantial discomfort, including ocular irritation and the
like. Ophthalmically compatible silicone hydrogel contact lenses have ophthalmically
acceptable surface wettabilities, and typically do not cause or are not associated with
significant corneal swelling, comneal dehydration ("dry eye™), superior-epithelial arcuate
lesions ("SEALSs"), or other significant discomfort. A silicone hydrogel contact lens

having an ophthalmically acceptable surface wettability refers to a silicone hydrogel
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at | east six hours w thout disconfort or irfritation reported by the
pati ent . [00167] Wettability can also be determined by measuring a contact angle on one or

both lens surfaces. The contact angle can be a dynamic or static contact angle. Lower
contact angles generally refer to increased wettability of a contact lens surface. For
example, a wetitable surface of a silicone hydrogel contact lens may have a contact angle
less than about 120 degrees. However, in certain embodiments of the present lenses, the
lenses have a contact angle no greater than 90 degrees, and in further embodiments, the
present silicone hydrogel contact lenses hiave advancing contact angles less than about 80
degrees, and even more preferably, less than about 75 degrees.

[00168] The present silicone hydrogel contact lenses comprise lens bodies having

ophthalmically acceptable surface weftabilities. For example, a lens body of the present
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pol yneri z fmzed haying gh £xfzactable compaggicontent of abogt 40% prosdyces
a lens body of a silicone hydrogel contact lens having a dry weight that is about 60% of the

pre-extracted lens product., A pre-extracted polymerized lens product having an extractable
component content of about 70% produces a lens body of a silicone hydrogel contact lens
baving a dry weight that is about 30% of the pre-extracted lens product, and so forth.
[00171] The amount of extractables, or the extractable component content, present in a
pre-extracted polymerized silicone hydrogel contact lens product can be determined using
the following equation:

[00172] E = ((Dry weight of the pre-extracted lens product - Dry weight of extracted
and hydrated contact lens)/Dry weight of the pre-extracted lens product) x 100.

[00173] E is the percentage of extractables present in the pre-extracted lens product.
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from "bulk formulations™), may possess ophthalmically acceptable surface wettal'ailities
when the extractable component content in the pre-e;ctractéd lens product (e.g., unreacted
reagents such as linear uncross-linked, cross-linked, or branched polymers of extractable
materials that are not cross-linked to or otherwise immobilized relative to the polymer
backbone, network, or matrix of the lens body) is greater than 10%, such as at least 15%, at
least 20%, at least 25% or more. The applicants have discovered that the inclusion of one
or more removable/extractable additives to the precursor composition or the polymerized
pre-extracted lens product increases the extractable component content compared to the
bulk formulation lens products, and results in silicone hydrogel contact lenses with

ophthalmically acceptable surface wettabilities.
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have surfaces, th ncl ude nanoneter sized peaks that are apparent
when anal C;Pﬂﬂﬁ’je regions between such peaks that differentially swell compared to the peaks to

provide a reduced roughness but a substantially similar surface morphology. For example,
although the height of the peaks may be reduced as the lens body is hydrated, the shape of
the peak remains substantially the same.

[00180] In addition or alternatively, embediments of the present non-polar resin
molded silicone hydrogel contact lenses may comprise lens bodies that have visually
identifiable silicon-rich domains and silicon-poor domains when viewed with an electron
microscope, such as a scanning eleciron microscope, a fransmission electron microscope,
or a scanning transmission electron microscope. The silicon-poor domains can be
understoad to be regions within the lens that are substantially or entirely free of silicon

based on chemical analysis. The silicon-poor domains may be larger than such domains in
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Certai n ensdpHuiriesingpniapidens meldn tOn, sated anetherwass dhy RHxmpazadailiqong
are cast pydrogel contact lens product is produced in a non-polar resin contact lens- mold. As

discussed herein, such contact lens molds are molds that are produced using or are based
on non-polar or hydrophobic resin materials. Such materials typically have relatively large
contact angles on their lens forming surfaces.

[00183] The present silicone hydrogel contact lenses may also include one or more
comfort enhancing agents that enhance the comfort of the contact lens-perceived by a lens
wearer or group of lens wearers relative to silicone hydrogel contact lenses without the
comfort enhancing agents. Examples of comfort enhancing agents include dehydration
reducing agents, tear film stabilizers, or agenis that both reduce dehydration and stabilize

the tear film of an eye on which the contact lens is placed. Such comfort enhancing agents
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nol ded el enments obtained froma non-polar resin contact lens nold. A
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monthly  yi@frise @S 8satedBAs PSBSBALhas 8 FeR5re GORBH HiR3nE ofd 1R bohn§iBSng of an
bodi es t hat "have surface .
- advahcing contact angle less than about 95 degrees, a tensile modulus less than about 1.6

MPa, an ionoflux less than about 7 x 10 mm?min, an oxygen permeability (Dk) of at least
about 70 barrers, a water content of at least about 30% by weight, and combinations
thereof. However, in other embodiments, the ionoflux may be greater than 7 x 10°
3mm?/min and still not cause corneal dehydration staining or other clinical problems.
[00186] The present lenses may comprise hydrated lens bodies that have an advancing
contact angle on an anterior surface, a posterior surface, or anterior and posterior surface
less than 120 degrees. In certain embodiments, the lens bodies have a lens surface
advancing contact angle less than 90 degrees, for example, the lens bodies have a lens
surface advancing contact angle of about 85 degrees, about 80 degrees, about 75 degrees,

about 70 degrees, about 65 degrees, about 60 degrees, about 55 degrees, or about 50
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wettabilities, noduli, ionofluxes, oxygen perneabilities, and water
contents that contribute to the confort and usability of the |enses.
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The size of the air bubble can be mcreased and decreased to obtain the receding angle (the

plateau obtained when increasing the bubble size) and the advancing angle (the plateau
obtained when decreasing the bubble size). '

[00189] The present lenses may, in addition or alternatively, comprise lens bodies that
exhibit a water break up time (BUT) greater than 5 seconds. For example, embodiments of
the present lenses comprising lens bodies with a water BUT of at least 15 seconds, such as
20 seconds or more, can have ophthalmically accei)table surface wettabilities.

[091 90} The present lenses may comprise lens bodies having moduli iess than 1.6
MPa. In certain embodiments, the modulus of the lens bodies is less than 1.0 MPa. For
example, the lens body may have a modulus of about 0.9 MPa, about 0.8 MPa, about 0.7
MPa, about 0.6 MPa, about 0.5 MPa, abc;ut 0.4 MPa, or about 0.3 MPa. Preferably, the
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[ 001881 As an exanpl e, the advanci ng contact angle and recedi ng
contact angle can be determ ned using a captive bubble nethod using
phosphat e 8¢$fered saline (PBS; pH=.7.2). The lens is flattened onto
a quartz suryaCy%Hd rehydrated with PBS for 10 mi nut esPHEPZ0RI/013808
testing. An air bubble is placed onto a |l ens surface using an
automat ed syringe system The size of the air bubble can be
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a contact lens or lens body can be measured using a technique substantially similar to the
“Jonoflux Technique™” described in U.S. Patent 5,849,811. For example, the lens to be

measured can be placed in a lens-retaining device, between male and female portions. The
male and female portions include flexible sealing rings which are positioned between the
lens and the respective male or female portion. After positioning the Iens in the lens-
retaining device, the lens-retaining device is placed in a threaded lid. The lid is screwed |
onto a glass tube to define a donor chamber. The donor chamber can be filled with 16 ml
of 0.1 molar NaCl solution. A receiving chamber can be filled with 80 m! of deionized
water. Leads of the conductivity meter are immersed in the delonized water of the
receiving chamber and a stir bar is added to the receiving chamber. The receiving chamber
is placed in a thermostat and the temperature is held at about 35° C. Finally, the donor

chamber is immersed in the receiving chamber. Measurements of conductivity can be
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is about 4.5 x 10-3m®2/ m n, about 4 x 10"3m®/m n, about 3.5 X
10"3m®2/ mn, about 3 x 10" 3m2/mn, or |ess. However, as described
herein, the ionofl|ux may be greater than 7 x 10"3m2/mn and stil |

not cause CHHEUIMHEhydration staining or other clinicalCPPAIAN808

[ 001931 The ionoflux of the | ens bodies of the present |enses can be
determ ned using routine nmethods known to persons of ordinary skill
in the art. For exanple, the ionoflux of a contact |ens or |ens body
can be nmeasured using a technique substantially simlar to the

"1 onof | UxkERCREYIUR AR F6 dl:‘@)@ﬁh@ hititsd, st Mo Mindfs aBddimdrakiof pa MRl €,

the lens to be "neasured can aceél In a lens-retainjng, devi Ced
bet ween Maner chambering he Wﬁ%gham’tm» The rendisgvibeYRETs U datz,thould be
i ncl ude fs{,@g&magyﬁﬁ%l ng rings Whl ch are p05| ti oned between the |ens

and the res ectlve | e . or, fepal e port.ion 03| n|n the | ens
in the | dR&L94) et ailhe fips bediez gt WéeSP’étﬂgnﬁe%WF%ﬁﬁ& f“ég"?% S aced in

a thread %@nhéaﬂuh heot dz)ﬁn‘lpﬂie, i IRWEBodiQI HaPe an Bk Afen petiieabiltty 4 DK@ 16ss than

d h tﬁ d be filled
ol ar Na@® eEE: .F(em 0%%3'?1&%8? @?wg«s& rasEs c‘l?,"&Pf?fﬁ’ea ?ﬁ%@f‘%‘@ﬁ%ﬂﬁl abgpt

dei oni zed&o paedef, abdut 80 SarPérs | A ut DO Eeks/ bboint TRO Bhirrés CaboGNEX0SReetsNatidue
dei oni zedl\;5 ter of th? recei ving chanber and a stir bar is added to
[

t he rece Eﬁa‘?‘h?é‘f‘ A0rbpErsrs OL Mg chanber is placed in a

g her nost ﬁ[mr)%yml t haht RSB ﬁe@eﬂr’i SerRed dndtle deeeniined Bsing I{gitﬁﬁ |1ﬂle§th0ds hmown
onor chanber is_ i er sed, | n t he recei Vi renen

conduct i VP P§seRFehnzdin ?ry\ﬁ%‘qb’ﬁ'@l?? 1“56 W@@ﬁ%ﬁﬁgﬂgﬁ@ Qﬁf‘g “e‘H“

mh nut Ss fthe Nf]&aemmaﬁbdjiamdﬂﬁeﬁbec‘smaﬂ Bi Pa;er?]tmdnsra.lﬂfsﬁttaflhe Dk vibes shwbe of

the donoy, cha into the receiv cha conducti.vi

versus t AHETE] teingheqrisaerc ol vl F R oot o géi]dteﬁ*ﬁ%a%er?g
bodi es Obedi’lﬁl(Di-GBﬁﬂSyskmSeS typi cally have a high oxygen

per neabi | For ens_bodi.es -have .an. ox

Do moabi 1PPE96 O SR denedtalsS Rempa 185 ke e e ot

pr esent Iwnqmﬂalcwawr cegeds.| Borsexaoghe, barbbdigneatsiif tiod prairati tensBCobgrise leps

about 90 r ut

bar ter s, CuRistEavipg § i cBinP R} IS} iy 300 op Lo Gt 88 Bienfl il erkcbity s
Dk of th@ watelsmmedteﬁmt 35%. bleoutl d0%y ahove d5%s Aot GOUYL abwait G8Yohaletsit 60%,
known 5@(&3 of ordinary skill in the art. For exanpl e, the Dk
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C under a vacuum, and the dried lens can then be weighed. The weight difference is

determined by subtracting the weight of the dry lens from the weight of the hydrated lens.
The water content (%) is the (weight difference/hydrated weight) x 100,

[00198] In addition to the specific values identified above, the present lenses Ihay
possess values in a range between any combinations of'the above-identified specific
values. For example, the present contact lenses can have water contents from about 45% to
about 55%, ionoflux values from about 3 to about 4, static contact angles from about 35
degrees to about 45 degrees, advancing contact angles from about 55 degrees to about 80
degrees, réceding contact angles from about 47 degrees to about 55 degrees, hysteresis
from about 11 degrees to about 25 degrees, Young's moduli from about 0.47 MPa to about
0.51 MPa, elongation from about 140% to about 245%, and combinations thereof.
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bodi es having a water content no less than 30% In certain

enbodi nents, the lens body has a water content of about 35% about
40% about 45% about 50% about 55% about 60% or about 65%
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than 4, S0tk Tt oo Bl PO Een B3 108 Span il SNBSS

silicone phl;(pltcm@@ldge mapiaomay erspdsea roundesl postedor edﬁetsurfgceo pr Turgled pnterior
h i .
Sophor i ¢ PESILALE -3 EbialidR AEIEEtn EBYD EnBRIEIEh, HEDEATM cdgo

| enses, icpwpletilygousidédfaim thenstesor sunfaceta the postenidrouiipea t Bierafbre, it can be
pr esent t I GH F"Ié

rotati onle'i"ﬁ F&%(’@ﬁg‘t Fh% 1é’ﬁ |°|cf¥hce§§1rtg%ét gér%sdl % Stls’luona d Peripheral
stabi li zsdge;ont act lens may be a contact |ens that conprises a |lens
body tha ude I

prism ba}[? a %?P%gﬁtﬁ#?s E%%f %éalg%e@%srg%?seﬁ?ﬁﬁ%gl& p%@?ggt and
inferior ad@gsmblen{semmtedﬁmh pristtumsili¢amg derdrogekesntashisnsesdut tatare still
bodi es tl&@ﬁmfdr&\% LB AREWLRREr BY v Isgﬁf'gthtegue@ssem?m@qaﬂmmlan@@ee

regi on may I nc roun port For exanple, the erifp er al

edge regimnd ﬂ&)‘ﬁb?b%besaﬁted@ﬁ@éﬁ qfé‘sft]éﬁihﬂdl%sd‘@é@&?ﬁ% d. & of exavade

ant eri or qme&d@mesiiol aes%]oﬁaf &R INARChOBe BERAGE thd frod&li bAIMR Young's
enbodi ments, the peripheral edge Is
modulus of the lens and the square of the thickness of the lens at a specified region. Thus,

ceriain embodiments of the present lenses may comprise lens bodies having a center
stiffness (e.g., the stiffness at the center of the lens or center of the optic zone) less than
about 0.007 MPa-rnmz, a lenticular junction stiffness less than about 0.03 MPa—mmz, ora
combination thereof. A lenticular junction can be defined as the junction of the lenticular
zone with a bevel or, for lenses without a bevel, a point about 1.2 mm from the lens edge
{see 1.S. Pat. No. 6,849,671). In other embodiments, the present lenses may comprise lens
bodies having a center stiffness greater than 0.007 MPa-mm?, a lenticular junction stiffness

greater than about 0.03 MPa-mm?,

or a combination thereof,
[00203] Ideally, the present silicone hydrogel contact lenses have little variability in

physical parameters, such as physical dimensions and the like, among the lenses or among
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conpletely rounded fromthe anterior surface to the posterior

surface. Therefore, it can be wunderstood that the |ens body of the
present lenses may conprise a rounded peripheral edge. 1002021 The
present | eNeQEHR2¥0npri se | ens bodies with thickness PFHPPIRUIBHE;
address probl ens associated with existing silicone hydrogel contact

| enses but that are still confortable to the |lens wearer. By varying
the thicknesses of the I ens bodies and the noduli of the |ens

bodi es, the stiffness of the | ens bodies can be controlled. For

exanpl e, batches 6t leddefeBSr dxatnple, iLgHirRh éhbadiment aiadditive saethaseecta@f | ned

The. i CRRBEE: wieot iaapette e polvEREEntls sherta g eoritect |9g ey

enmbodi me r&bﬁ?aeéltlbﬂa) RAEGSARE v&@(b‘il@@ :ﬂpuymmamaﬁed ¢fitke lragkse ﬁshfgvsuem a
center

ess e stiffness nter of the | ens
cent er ofPM¥HER @afwt?%ﬂaﬁﬂﬂﬁlég §5‘§1Ha?ﬁr '3 ﬁwmw jtoncs of lenses
| enti cul afpietHiﬂilyMs #ian2RAeBor éx@ﬁﬁ)]d, u&rwa@labmty for e dPmoraiihtches oftthe

nbi nat t t d i h
ot o ot Re i B pE A RS B R L et e
a bevel , caryaifihe plasdsit Ichséd dambt conrélivd ighis 1e0g6fa peedetdiminedRalue. Ndore

6, 849, 671 odi . the pr nt | ens rlse
Cens " bodPestr: Ha wESCTPLrT brs Fimete s FEG R FH30 0 0o Rrbelng:

| enti cuI a:bn;aUﬂ’llehSeGIin & batth o esntady l@désevarich fonpdbout 13)6&8n|t%amtrt4 4mm,a
conbi nati on thereo I | J t he presen silicone dr.o
contacs 1994k BREieRens b weelirmbyd PRoRER I ingdorkdsb s IS,
as physi aaha‘nihtse asd pﬁﬁuemcbmetce lelnsésdxavmg(ﬂi@n&thm tlha-:emm foim abmmg3 348m\i®
2007/1462 USZO ba es. FQr.ex

certain ez’g s',Q 8%1%?01 ve 8y O%é&%déo TRFRE Vet %thos gr@nasglélﬁ T
added to sagle:abdﬂmhnbaiezmlb-veem; dmd:thahkhydr ogel contact |ens precur sor
conposi t ce th varl ttrihut 0 e
ances, | UBPROA A BrpRR fEonE b BB RIeR iy B PSR Yepet
vari abi | ifagkdpet \Beemmmle,tth@prbadm o h)rcbmgaésontacs Ignsed map bt prdvaded in

bresent  °Eied SiaEHRs LI dohlnfaert LB B afBEABIEaAL THE
di anmet er lewrds bayde stuedia 2ofaqubmusobgions suck as @ saliparolytion.onithio Hheephckage.
o oer 5SS RS TE gy o bR B RSEH AL by R
of cont selutionnsEhe solutipns maytindnde e disinfectingagent ifidasired o ey hetforstof a
the produis Fastile dindocliiiive AP TERBGUAELy MRS bR ASptifan ch 0
produce dolgeEer)aaddealitmifdesizetl-anet ers that range from about 13.8 nm
to abouty oéfos? mn'rhguénslasa{n tﬁ@gganéal pa@ﬁéke?ﬁreﬁfr@féfs@%dstéﬁler eUHELREple, the e

variation in lens thickness, lg depth, base curvature, and t
li ke. lenses can be sterilized prior to sealing the package or can be sterilized in the sealed

package. The sterilized lenses may be lenses that have been exposed to sterilizing amounts
of radiation. For example, the lenses may be autoclaved lenses, gamma radiated lenses,

ultraviolet radiation exposed lenses, and the like.

EXAMPLES
[00266}) The following examples illustrate certain aspects and advantages of the
present invention, however, the present invention is in no way considered to be limited to
the particular embodiments described below.
[00207] The practice of the invention will employ, unless otherwise indicated,
conventional techniques of polymer synthesis, hydrogel formation, and the like, which are .
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[ 00204] The present silicone hydrogel contact |enses nay be provided
in a sealed package. For exanple, the present silicone hydrogel
contact lepse e provided in sealed blister packs_or_other
simlar coﬁfoafoﬂgf%zggui table for delivery to |l ens wear er BCTHHRR0TALER8 o
may be stored in an aqueous solution, such as a saline solution,

wi thin the package. Sone suitable solutions' include phosphate
buffered saline solutions and borate buffered solutions. The
solutions may include a disinfecting agent if desired, or nay be free
of a di swithingh¢ sigllof tprat cSuchttecheigugent fullihexpdaihei indhslimempual Keagents
i ncl ude 0ol oxaner -he, 14 ' esired.
[ 00205] ?ﬁ?‘ﬁéﬁ@%‘?9?%°°?‘#§*§%§V§Hﬂ%§iﬁ&%%ﬂ SBe< ‘%P&fs%Feéfb@tlf(’?/hes‘lfJé‘ﬁ &. For
exanpl e, [09208]l ens¥sthodnfdr@rapagng bomaa lgnses e.gt,cilvent hnfjogd eopaciianpes,
or can be I ch i i e ge. S i a7 es
oy o | egegbertohd B ol Rod AR B B ot KR BT 886 3 s oSyl

radi at i on4.66Q#8% 43R5, G04; £1985]186:s%83 N69; HH2E.889T,09kE09; 5126000005 60M518;
r adi at ed . f LAY adiat i.or [ h i ]
ExAPLES ST B P PR B 6367 DR e PR B e 5 el £
and advan$.83a48%fand RES. Raters Publi¢ative MdsoZQ030 028y 20050£54086 samit

i nventi oMydgighdh93@ Way considered to be limted to the particular
enbodi nment s gescrl bed bel ow. [00207] The practice of the invention

wi I enpl 99209]n| edls the fedlowinpexangilesaefferts haye beantmadanial entswre landvgatyswidt

D007 146755 BT Bt hBatt g At MmpBE bl o 5P gl LilrRleRey 80r
t echni quepdgieaiation showld be apgpadteid for. Hénlksstindiaated otheiResg derhseratardis in
mat er i al Sd@&s@mgﬁ&;ﬁéma%ﬁiéfa@%%rs rﬁﬁéggﬁ%%ﬁéaﬂély stated to

the contrary. [00208] Methods_ for pari'ng contact |enses, e.g.,
silicone W&}%%'Hga Hewvingaslbknowneherteals arelyefrried to inghé ordnemlis gnd
U.S. Pat efhyNeSomd : heif aBE5viads: -

4 880, 064 Baemé inslehosSe el bty heif afiopdfohs axdar 1 BB, .
5,607, 518; 5,760, 100; 5,850, 107; 5,935, 492; 6,099, 852; 6, 367, 929;
6,822, 016; 6, SGIAPERIAPSSESD MEBTHAOGD]39, 487; and U. S. Patent
Publ i cati on Nos. 20030125498; 20050154080; and 20050191335. [00209]
In the fol | owi ABBRREABIAS efforts have been made to ensure accuracy
with respect AB: nuihgss ¢irg@) (e. 9., anmounts, tenperatures, etc.) but
sone experi men]tgﬁl error. and devi ati-on should be accounted for.

Unl ess indi cat ot FriPRiFee, tenperature is in degrees C and pressure

is at or near HENDSPROhUfoxPEESSMERagyIatea | evel . [00210] The

foll owi ng wel Iﬁﬁqoi\ggprggﬁr&&%lo? are referred to in the exanples, and

MMA: methyl methacrylate

M3U: M3-U; o-o-Bis(methacryloyloxyethyl iminocarboxy ethyloxypropyl)-
poly(dimethylsiloxane)-poly (trifluoropropylmethylsiloxane)-poly (o-methoxy-
poly(ethyleneglycol)propylmethylsiloxane); dimethacryloy! silicone-containing macromer

M3U used in the following examples is represented by the following formula where
nis 121, mis 7.6, his 4.4, p is 7.4, and the Mn = 12,800, and the Mw = 16,200 (Asahikasei
Aime Co., Ltd., Japan).

3Hs(OC2H,),OCH, )
__CIHa GHa GHa  CoH,CFy ?Hs CHay
Hzc——ccooczH.,NHccqczﬂ4ocaHs?io—(?iOJ,,—(?IO)m—-(?|0),,-—?i-—caﬂsoc2t-f.,ocoNHc2H4ococ=cH=
" CHg CHs GCH; CHs CH,
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may, in some instances, be referred to by their abbreviations as set
forth below. MATERI ALS AND METHODS ABBREV: ATI Oals A:E: al | Iy:Dg\xy

et hanol Di: deionized HEMA: 2-hydroxyethyl nethacryl ate X

i sopropyl JNEYREHHRA: methyl nethacryl ate MBU: MB-U; PCT/US2007/013808
a- o- Bi s(nmet hacryl oyl oxyet hyl i m nbcarboxy ethyl oxypropyl) -

pol y(di net hyl si | oxane)-poly (trifluoropropyl nethylsil oxane)-poly

((u- et hoxy- poly(ethyl eneglycol)propyl met hyl si | oxane) ; .

di met hacryl oyl silicone-containing macroner MBU used in the follow ng
exanpl es i s r&gBUsEnt edisfeysivh of beth Covwhtgidoyanine in MIET &6 wiw). STHRGw- M

i : hi 4. p i.s 7. .he = 0, and.the Mv = 16, 200

I(Zs;hi6i<as%}?hﬁ%cyan%#‘ﬁgs.s?vaﬂéﬁ?%gg’ﬁk&%‘jﬂmﬁ?@@%ﬂ‘b - CH3 CH3 CH3

C2HACF31 CH3 CHN-DNIECDROCHHANHzGHo4aeakeS!I O- (SiOn (SI O \r/n\o( SIOh

i f- C3HBOC2H40 C2H4A —CH: ... 1 CH3 CH3 .51

2007/ 146299 Pﬁ%goﬂg%%@‘d%]@%%%ﬁﬁmﬁameta |

Cupht hal ocyani FleMSnpdBdint&hyitiidxandhe Cu- pht hal o,cyanljne i's a¥a| | abl g
Hel i ogen Bl 709 rom BASE. . N, N- s : N di net or ma de

ﬁlf/P: 1|- vignyl' -2-pyrr %ﬂ'ﬁlc;i{gh %l?ch(rcé)gﬂlly?f eﬁ?@@@%ﬁ%@?‘aﬁe %@c%fm@ﬂ%:

pol ydi met e SECousd WS OBEDG2 fido Selsstpol ymer  of

ol ydi net hyl si a taining 75% PEG and MWV of 600
?DBE?lZ from Cl}e e.sp@y%%%l:eﬁggf}{;cg hyl ene gl ycol PP: propyl propyl ene

Pr: propanol TEESDVApropylpseppiérene gl ycol di nmet hacryl ate TEGDVE:

triethylene glyc Lyj nyl ether TPQG bi phenyl
(2,4,6-trinet hglrf %g?ﬁz%ﬂ ) phosphi ne oxi de
EGDMA: triethylene glycol dimethacrylate

TEGDVE: triethylene glycol divinyl ether

TPO: biphenyl (2,4,6-trimethylbenzoyl) phosphine oxide

TPTMA: trimethylolpropane trimethacrylate

UV416: 2-(4-benzoyl-3-hydroxyphenoxy)ethyl acrylate

Vazo-52: 2,2’-azobis(2,4-dimethylpentanenitrile) (V-52; thermal initiator)
Vazo-64: azo-bis-isobutyronitrile (V-64; thermal initiator)

VMA: N-vinyl-N-methylacetamide (freshly distilled under a vacuum)
VM: vinyl methacrylate

METHODS FOR CHARACTERIZING LENS PRODUCTS :
[00211) Advancing Contact Ang le/Receding Contact Angle. The advan;ing contact
angle can be determined using routine methods known to persons of ordinary skill in the
art. For example, the advancing contact angles and receding contact angles of the contact
lenses provided herein can be measured using a conventional drop shape method, such as
the sessile drop method or captive bubble method. Advancing and receding water contact
angles of silicone hydrogel contact lenses can be determined using a Kruss DSA 100
nstrument (Kruss GmbH, Hamburg), and as described in D, A. Brandreth: "Dynarnic
c(;ntact angles and contact angle hysteresis", Journal of Colloid and Interface Science, vol.
62, 1977, pp. 205-212 and R., Knapikowski, M. Kudra: Kontaktwinkelmessungen nach
dem Wilhe!my-Prinzip-Ein statistischer Ansatz zur Fehierbeurteilung", Chem. Technik,
vol. 45, 1993, pp. 179-185, and U.S. Pat. No. 6,436,481.
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TPTMA: trinethyl ol propane trinmethacryl ate Uv416:

2- (4- benzoyl - 3- hydr oxyphenoxy) et hyl acryl ate Vazo-52:

2,2'-azobi s(2, 4-di net hyl pentanenitrile) (V-52; thermal initi ator;
Vazo- 64: a?@ WU Ebut yronitrile (V-64: thermal initi JFoHYSAp13808
N-vi nyl - N-nret hyl acetam de (freshly distilled under a vacuum VM
vinyl nethacryl ate METHODS FOR CHARACTERI ZI NG LENS ) PRODUCTS [ 002111
Advanci ng Cont act Angl e/ Recedi ng Contact Angle. The advanci ng cont act
angl e can be determ ned using routine nethods known to persons of

or (cjii nary [eédi2l i n Alsheé exaimple, E@radﬁa&amg mt&hﬁmmbmgmiémhngeéIe&
and rece cont act ang).es t he. cqnt.act nses .praqvide rej.n
oo bo naRepE sag BOLET R BRET 46 PupEBR AR Ui g iR B2
sessi | e defensdt fatered onapd quetdsutfatcandatinailatedAcithRE S 1fpr A0 dnibee e BEfoR:
wat er contact ,angles;of. silicone drogel contact |enses can be

Gt or m ndktab: A3 R0 s Blose 88 ALKl ifun EoR A buo AR BT ey

and as da3ersizeed thenibbubble Bmsbtdnerelsed 2kl desreded cosbtaintthargtdifg afde (the

contact angle steresi s, Journal Col loid.and I nterface, Sci.ence,
SO 2k, Pile ] Shed inpreading B bubhie e Qnd e Wpariit bl e piSiRRS
Kont akt wichkshedeshandpereasing ithe idbladitdel ny- Pri nzi p-Bin statistischer

175" 10, S9E%0) S RIS Mot Rl con bt i SSngionke

PCT/ US2 00 tBdB3M8wn[t0 @2sdhs dordinanxskilpinethe e Farksantpld) GiccodbBdontdtgl e

d ' tact |l e. b t 1 ned ' ti bubpbl
o oA At A0 5L Sh BB 00 5 SEBL g U0 ©
fl at t enednahius (AngLisiPhy cantref deteemaned froeh yal frdtia dlopie olfl 2 BBS st sttinlkirve

I nut ' | e | l. d to.a,l
sing. an Corad i) B8 Ke ooV M rlt Bl B R R By ol G B
i ncr ease@5&Adusiraelusieen 83 2ohsiion Qdrporaiorddi ng angl e (the pl at eau

obt ai ned i nc .09 I i ' e
(the. ot adt0ad DOIGRILACIHOSRRE of o 16RbGAE A AEMARTLIg B0
Modul us. deteaminsd wising rofting rhethedsdowyndapetsensief wdmanedillizi thg artofor ne
met hods Mt f | ' i |

b1 eces of e eRGHSiAsd coltabl 108 o 8 bady clin b relbheq ithe FRMRGR:
a cent r alsubggntialy similasie thedfiopaflpshechnignedleseribeduimilt.S. Bura) SR4H,8h8 For

et or mi L L Al P :
by the T oazrperTileldly bh BeaflifEarle HaclaifiATemlb@iding iuiée, bORE) BEL,
at | east apddgmaple pogionsShagateandfemalgpoadns ifdydst fiaxiblCoraling aingowhich are
[ 00214] |p85‘i‘§ghé&(bctw9§1 O M5 Y 1 rel et SRR Hifi e 9Brtfolﬂ.e AHEPERboning

| enses can
the lens in the lens-retaining device, the lens-retaining device is placed in a threaded lid.

The lid is screwed onto a glass tube to define a donor chamber. The donor chamber can be
filled with 16 ml of 0.1 molar NaCl solution. A receiving chamber can be filled with 80 ml
of deionized water. Leads of the conductivity meter are immersed in the deionized water
of the receiving chamber and a stir bar is added to the receiving chamber. The receiving
chamber is placed in a thermostat and the temperature is held at about 35° C. Finally, the
donor chamber is immersed in the receiving chamber. Measurements of conductivity can
be taken every 2 minutes for about 20 minutes, starting 10 minutes after immersion of the
donor chamber into the receiving chamber. The conductivity versus time data should be
substantia_llly linear,

[00215] Oxygen Permeability. The Dk of the present lenses can be defermined using

routine methods known to persons of ordinary skill in the art. For example, the Dk value
can be determined using the Mocon Method, as described in U.S. Patent No. 5,817,924.
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det erm ned using routine nethods known to persons of ordinary skill
inthe art. For exanple, the ionoflux of a contact |ens or Iens body
can be nea j a technique substantially simlar to

"1 onof | ux %@gﬁﬁgf?@wdescrl bed in U S Patent 5,849, 811. CE@FZOWOBSOS
exanple, the lens to be neasured can be placed in a | ens-retaining
device, between nmale and female portions. The nale and fenal e
portions include flexible sealing rings which are positioned between
the lens and the respective nale or femal e portion. After positioning
the | ens iHhalevplspscandiederrminadasings canraercialy avatableninstrent uaderithe
placed in @oddlaeagesiohiod Mochi® -ty ewed onto a glass tube to
define a danor chanbgr Th%-gdg#o s}rr%g’{r can be filled with 16 nl

of 0.1 mol8P23¢iC M&Wn@@ﬁaﬁbm@&nfﬁm frédehelkinsis chin 8O
m of dei @pmmakdial th:?@ﬁét kRSt s sed
in the deionized Wat]rgrOu hg?%cel w%}tg&r% 1+eé]r}iléln 3‘% T&‘ B%n%%’
added to t%@npb@ébwrﬁ@d@Me hydrpgel qostei lehsgan behremibresd fr.smrahaqeebus fiqaid,
t her most atywigBald fRedve BREkEL € Rinally, the
donor charr“t;%r is | merseq %n?a?ﬁé&rtée}cge:ﬁv‘?% %}?%%%?elg AL é‘ﬁé%?’sbeoqmd
conduct i vi'P$nO¥%en 20 degrash Coungleya ZammmbdneéMmaﬂﬂwmbeum@ed The
starting h&;@tw@@n@éﬁaetehﬁﬂﬁa%ygﬂbﬂmhgﬁw B Tor Aol TR e WGeigne

recei ving %I%F The conductivity vers

subst anti dl Yrrated enfO@b?LB’P‘W?@BW (o ﬁ?@alﬁwmghydlffﬁeecﬂayﬁmed leight) x
present | amwses can be determ ned using routine methods known to
persons of ordinary skill in the art. For exanple, the Dk value can
be determ ned using the Mocon Method, as described in U 'S. Patent No.
5,817,924, 53 WD 2007/146299 PCTI UM@@?OB The Dk val ues can be
determ ned using a conmer ci alpk¥pNbRJIFS 1S under the nodel
desi gnat i OHMYWSTLﬁJbMMGIElpﬁaﬂ@J‘C’Fﬂﬁhé PEE%%%S&PDSH N
Content. The water content of the present |enses can erm ne

using r out[O(maﬂTet hmmﬂa\mm&smwn%warogél RhHeRAY x%l%ﬂs!;r éof&lpfg%oﬁ%&as
For exa rated sH:ﬁHi)re hydr ogel contact | ens

d
removed f o??na'éﬁ % BEALTRYE, %Vﬁéﬁl%tsrsﬁ?%w kslowss SThisfokmplation is
wat er, . andefeediodtbreil b a WRivg BREulue Rt ®lioh P 8N ard 4,8
80 degr eeg %%#S‘er ﬁdvac nLePand t he dri gd | ens can tﬂjetrﬁlhgbe‘?\?\'g%ﬁgg? he
The wei ght arBraf@iedcotlachlens PRRAYEY by subtracting the wei ght of t he
dry l'ens fromthe weight of the hydrated lens. The water content (%

is the (weight difference/hydrat ed gg % 100. EXAMPLEI
PREPARATI ON OF A LOW MODULUS POLYMERI 15| LI CONE HYDROGEL CONTACT

LENS PRECURSOR COVIE&R&inldaDidompound (Abbrev.) Unit amonnt | Wt % (wl‘r;v)
M3U 35 278
VMA ) 47 374
MMA 17 13.5
TEGDMA 0.2 0.2
VAZO-52 0.5 0.4
Uv416 0.9 0.7
TINT 0.1 0.1
(PB15; pthalocyanine blue, m3u
blue)
DBE712 (silicone oil) 25 19.9
Total 125.17 parts
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[00217] . A polynerizable silicone hydrogel contact |ens precursor
conposition was prepared using the reagents and relative anmounts

specified This fornmulation is referred to herein as a "l ow
modul us fo%?ﬂﬁﬁﬁggﬂg or "LMF" due to the | ow nodul us of FYHES2007/013808

resulting hydrated contact |ens product. TABLE 1. Chem cal Conpound
(Abbrev.) Unit anount W %6 (ww MU 35 27.8 VMA 47 37.4 MA 17
13.5 TEGDVA 0.2 0.2 VAZO52 0.5 0.4 UV416 0.9 0.7 TINT 0.1 0.1
(PB15; pthal ocyanine blue, nBu . blue) DBE712 (silicone oil) 25 19.9
Total 125[00Z18]ar t STHeAOMPORGAT Inl B0 9 u@fmvugaanﬂim%ﬂ& fc[rﬂ%%imr“éh The

t d d t
C P e Bl N gt el 5808 et Bl S o S
bottl e, auodabsutcﬁr wekelfso (Thip mikwraisoefer-ad mﬂalmn a§ 3 lpplymrerizbble silicéne hydrogel

e e LRl o BOINASR Fyt S8 b o

precur sor S of € are
provi ded prnvrdd@iut adsiitianctotthesr resp@ﬁpe mighepmergh(mcﬂleme@m 8 wWeligh iby atetht
on a wei ‘)Ofl ght basis; ww). [00219] In the final silicone

hydr ogel onfa | ens, the weight percents of each of the chem cal
conponent E’O?-Eﬂlat e Iniefindl odebye hyﬂrbgaé comtadt lammlnnmiglﬁ@sﬂahts ot edchepf the

precursor, ’

Per cont s, ERUERBO AR Bk ibre c1Blont U3nC Bl ERRARELIERA T Blprsporsor

[ 00220) Acwnnoamnafaﬂmehqsrthcmsmpomdmpw@m percdintmm Exanpl e 1 .was
degassed using a repeat vacuum nitrogen flush procedure. The
degassed precursor conposition was then placed into fenale non-pol ar
resin nold nenbers. The filled femrdE¥AMRIERenbers were then cl osed
by placing i.n contact wi$iicomeniydicegel Ceniact hahefaboicdtioenbers at a

desired [00220) A volume of the precursor composition from Example 1 was degassed using a

)

repeat vacuum/nitrogen flush procedure. The degassed precursor composition was then
placed into female non-polar resin mold members. The filled female mold members were
then closed by placing in contact with non-polar resin male mold members at a desired
pressure to achieve a tight fit. Curing was then carried out in a nitrogen batch oven at the
following cycle: 30 min N purging at room temperature, 30 min at 55 °C and 60 min at 80
°C. Demolding was carried out by striking the female mold member of the contact lens
mold so that the male mold member was released therefrom with the polymerized silicone
hydrogel contact lens product adhered to the male mold member. Delensing was carried
out either by the float off method or using mechanical delensing equipment. The float off
method involves soaking the male mold member containing the dry le.ns in a bucket of
water. Typically, the lenses come off of the molds in about ten minutes. Mechanical
delensing was carried out by compressing and rotating a male moid member having a
polymerized silicone hydrogel contact lens product adhered thereto, directing gas between
the contact lens product and the rotating male mold member, and applying a vacuum to the
exposed surface of the contact lens product. The separated lenses were then loaded onto
plastic trays for extraction and hydration.

[00221] Lens trays containing polymerized silicone hydrogel contact lens products
were immersed in a solvent liquid, such as industrial methylated spirits (IMS) contéining
95% ethanol and 5% methanol, for 45 min at room temperature. The solvent was then

8
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and appl yicAgfamersarera antoslaved at 1P 6xfod 38 mif. abensahea;shfmmtst\wb tdkens

product . ?&%ﬁggga@tﬂu{&m were then | oaded onto plastic trays
for extraction and_hydration.” [00221] Lens trays containing

pol yner i zé¥223) i colbe rspultingdiydestust sliconk dydrogelogutarslenses veere weiphsd dnd n
a sol vent tenQiéhirafedGh aﬁ%v&ﬁ%& Wlﬁ{eﬁnﬁ%é h.{yswé:gﬁ@f the
anol, tor

cont ai ni na 9500 et hanol and 5% rre mn-a
t enper at ufghydried sijrousiaydiees epriactilerss WO 2007/ 146299
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in blist ehncl)ﬂﬁ:ﬂﬂ@&ﬁere ﬂ@t@hﬁin@ﬂ%d@,cﬁ‘&@& Réref WBAHMRS R et a#&g {fgaibi%(awat

sal i ne at flrom 7.1-7.5. The sealed containers: were
121 C f or ME#ogslfonfastienss yasalsoenemingd by mearening the Wagstibrepkup thnefor the
aut ocl avi tgses, 00223] The resulting hydrated silicone 'hydrogel contact

| enses we ghed, t hen dehydrated in an oven and wei ghed
again to @‘g’?\«ﬁn 8?%'3*"&?‘9 cREPgHLL léfwasrférth%r@wwmﬁéansg Hispenséng studies in
hydrogel oafhacdontR0Rns A8 2RAEd bR RS R SRS RS ¥ hbuds HoQRt @{é ?&HQLF

i ncl udi ng c.and static cqontact. angle, oxygen permeab
i onof | ux, r% n%g‘hm@ FNFSEeHs thee@ddee strength, water content, and

L Sgr ; i Iég dzecket eThe s;lragbnea@dﬁ%@pidtr@@d 1&&%%&:1 fsrgﬁg% ir%tsfréxelpfontnnﬁtmn

neasur i ngﬁ%#ép%%‘ ?@}caﬁygg% "ﬁ%c? Bt qﬂlét‘es]- él?%@é%sﬂlfmmmetmw lenses

conpat i bi péssgssedeqdilibiine Mmetazﬁhm&aﬂbt{sl BWC) SPRNSL D94, Sihd HeBS dbtBrmined to
possess an extractable content of 48,9 +/- 0.7 %.

[00227] The resulting hydrated contact lenses possessed the following properties:

TABLE 2.
Property Value
Equilibrium water content (EWC) : 43-45%
Oxygen Permeability (Dy) 109 barrers
Static contact angle (Captive bubble wetting angle) 36 degrees
Dynamic contact angie (Advancing contact angle) 71 degrees
Dynamic Contact Angle (Receding Contact Angle) 49 degrees
Hysteresis (Advancing-Receding) . 22 degrees
Refractive Index . 1.398
Jonflux 3-4
Modulus 0.4-0.5 Mpa
Tensile Strength 0.55-0.6 Mpa
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whi ch a contact |ens was placed on an eye of a person for 1 hour, 3
hours, or 6 hours’or nore, and clinical assessnents then nade.
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wettabilities. These silicone hydrogel contact |enses possessed

equi libriumwater concentrations (EWC) of 44 +1- 2 % and were
determ ned to possess an extractable content of 48.9 +/- 0.7.%
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WO 2007/ 14 82007/013808 [002301 In the above tables
GPC val ue %)9% ﬁg%%gtyl ve readi ng for residual renovable (g %28?171’013808
foll owi ng extraction and hydration. The total residual/extractable
content follow ng extraction and hydration ranged from about 0.4%to
2% using chloroformas a final extraction solvent used to contact

previously act ed cont act lenses. For each set of lenses, 3 to 5
replicate @éﬁ’&ﬁ &%@b@a the GRIPYalugispRERARAERSNE G tisidual removable

M CROTUNERohfMY ol m LENS
PRECURSOR- gﬁJ\/POSI TI [00231] AI%?O nerTflllfa 6 SITi con<=I'%ﬁ?§/\g@f)%}(gt
contact | dRLOWing exraction g ydiativn renged fioreghout @ 4%sionds using cﬂagﬂ‘amsas a

and anountfimab@afdcfib® solP&t A¥ed 15 %ﬁtakpérwbﬁ&% Qﬁqﬁﬁﬁiﬁﬁ sesb gf)ﬂeez{cﬁ et of

asa"mcrotunedlowtmuus orrnul ation

|l ow modullefsenidodwplisatesamplesyuere ineasuredt i on in the resul ting
hydrated silicone hydrogel contact |ens product. TABLE 4. Chem cal
Conpound (Abbrev.) Unit amount W %EgPL\AZNYY\!/I MBU 35 VMA 47 MA 17
TEGDMA 0.2 VAZO-52 0.5 Wv416 0.9 PLE3 (PB15; thal ocyanine

bl ue, n8u PREPARATION OF A MICROTUNED LOW MODULUS
POLYMERIZABLE SILICONE HYDROGEL CONTACT LENS PRECURSOR COMPOSITION
[60231) A polymerizable silicone hydrogel contact lens precursor composition is

prepared using the reagents and amounts specified below. This formulation is referred to
herein as a “microtuned low modulus formulation” or “MLMF” due to both the low

modutus and low batch-to-batch variation in the resulting hydrated silicone hydrogel

. contact lens product.
TABLE 4.
Chemical Compound (Abbrev.) | Unit amount | Wt % {wiw)

M3U 35
VMA . 47
MMA 17

TEGDMA 0.2

VAZO-52 0.5

" UV416 0.9
TINT 0.1

(PB15; thalocyanine blue, m3u
blue)
DBE?712 (silicone oil) + AE* 25 .

*The ratio of AE to silicone oil ranges from 0.1 to 5 parts AE to 99.9 to 95 parts
Total: 125.17 parts P parts silicone oil.

[00232] The components in Table 4 above are weighed and mixed to form a mixture.
The mixture is filtered through a 0.2-5.0 ﬁﬁcron syringe filter into a bottle, and stored for
up to about 2 weeks.

[00233] The precursor composition differs from that described in Example 1 in the
inclusion of AE in the silicone oil component. The AE is added to the silicone oil prior to
mixing the silicone oil with the other chemical reagents contained in the precursor
formulation, and advantageously functions to reduce the variability in dimensional and
physical properties in the resulting hydrated contact lens product.
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blue) DBE7] 2 (silicone oil) + AE* 25 The ratio of AE to silicone
oil ranges from0.1 to 5 parts AE to 99.9 to 95 parts silicone oil.
Total: 125,17 rts [00232] The conponents in Table 4 above a

wei ghed ana‘;qﬁ@@y@% forma mxture. The mxture is f.WEP?df“WP%%gh
a 0.2-5.0 mcron syringe filter into a bottle, and stored for up to
about 2 weeks. [002331 The precursor conposition differs fromthat
described in Exanple 1 in the inclusion of AE in the silicone oil
conponent. The AE is added to the silicone oil prior to mxing the
silicone §0234) t h Chetacitiéresrforhelaticmis caﬁﬁuyemt sssemmllgiaseldsdnberﬂ IieExample 2

| t t duce th
Dar abr 1 30 The abdhfie 18 AR A Re pokresh B Bl Brok ek S b e
hydr at ed ﬁamheabnsdselns:qbbdduﬁxamﬁlﬁ mmaaafoné&a@ameﬁgmeeﬂ@ﬁaﬁ@&e

desor i bed ALY 9 BinBl s Sialirs ERiCipa SRR oS helefl st

possess phybma]ahpmmep&reésbsnﬂ]iar to those for the | enses
described in Exanple 2, with the foll ow ng advant ageous exception -
the wvariability in any one of nore of |ens dianeter, EWC, and
ilonoflux is typically |lower than i|RXAWMRLEAM i ons prepared absent AE.
EXAVMPLE 4 PREPARATI ON OPRUPERATIOREDF MQVEOATBDEHDUS WMoTIVERS ZABLE

Sl LI CONE  HHSROGERIZON T SILICENSHRRECCRS CoNIAK? OSNE PRES UREGRTAMIOSGEIONS
VARY! NG AMODNTSINING XARYINGNHOMAKODF ANDY G RRHRNRILAND CAKICTERHEATION OF
RESULTI NG S| LI CONBrHEVBROCEIN CCINIANE IR FRREDUAETS 1[E08X8 G nUtirs

fol |l ow ng experi ments were carried out to further investigate the

effects 02§ g’qﬁ@fog]at ? Hﬁl%nf?;fwe% l:éﬂ'lg&( X@tttg m?gﬁ)vegtll%ahe eﬁlFJ:ts

to thereby re uce arrations In nmensi on
propertie8 Mﬁlm&eﬂrfllngamoemsrtﬁ@lle@xymemoétoesihmmllaﬂottherbmnmdpca)ﬂia bhtch

[00236] Mogop®hs mmaeanélgghg,ﬁ?%%% ?Pc%p%rtﬁa's %eﬂ{a%%@ bRl GEH b et

conposi tions) were prepar
formul at i 58S E¥Pehent s-were the sane as descr| bed in Example 1

above, Wi jdd288F ©XCRRLMO miNGes éﬁ{a%fets@lpéoﬁeﬁ g@gﬁe&é comB?smons)

conmponent optionally contal ned various anounts o oxy et han
the sili cBfE RIpparedas degeribed igfixapplesfomghd sfhiedaroatdetignl eompomens sxeraidd

i n Tabl essfne@tcacritiGNExYbleOt!ShRaDWik ﬁle eQEeﬁthﬁé?%ﬂ@é}&%@ﬁtﬂevﬁ[c%ne oit

added to each of three_different Iots of ['i'con oll
component optionally contained various amounts of allyloxyethanol in the silicone oil: 0,

2, 4, and 6%. Formulation details are provided in Tables 4 and 5 below. Various amounts
of allyloxyalcohol were added to each of three different lots of silicon oil (Gelest).

{80237} The monomer mixtures were filtered and degassed, dispensed onto a lens
forming surface of a female polypropylene contact lens mold member, and a male mold
member was engaged with the female mold member to form a contact lens mold containing
the monomer mixture in a contact lens shaped cavity. The EF (expansion factor) of the
tooling was about 1.1% or the outer diameter of the steel contact lens mold inserts was
around 14.3 mm. Curing was performed under Nj in a batch oven. Typically, the filled
molds were placed inside a N; batch oven and purged with N for 30 min to reduce oxygen
level to less than 1000 ppm, followed by first heating to 55 °C for 30 min, followed by
heating to 80°C for 60 min. '
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*The percentage allyloxyethanol (% AE) refers to the percentage by weight ailyloxyethanol contained in the

silicon oil.
TABLE 6
25C Formulation with Various Concentrations of Allyloxyethanol
Cavity Reference No. | M3U Lot Si Oil Lot No. % Silicon Qil/AE

1 25C-2080-A1 50906 SL-7902 WITH 4%AE 20
2 25C-2380-A1 50906 5L-7902 WITH 4%AE " 23
3 25C-2680-A1 50906 5L-7902 WITH 4%AE 26
4 25C-2980-A1 50906 S5L-7902 WITH 4%AE 29
1 25C-2080-A1 50906 10627 WITH 0.1%AE 20
2 25C-2380-A1 50906 10627 WITH 0.1%AE 23
3 25C-2650-A1 50906 10627 WITH 0.1%AE 26
4 25C-2980-Al 50906 10627 WITH 0.1%AE 20
1 25C-2080-A1 040819bR 5L-7902 WITH 4%AE 20
2 25C-2380-A1 | 040819bR | 5L-7902 WITH 4%AE 23
3 25C-2680-A1 | 040819bR | 51L-7902 WITH 4%AE 26
4 25C-2980-A1 | D40819bR | 5L-7902 WITH 4%AE 29
1 25C-2080-Al | 040819bR | 10627 WITH 0.1%AE 20
2 25C-2350-A1 | 040819bR | 10627 WITH 0.1%AE 23
3 25C-2650-A1 | 040819bR. | 10627 WITH 0.1%AE 26
4 25C.2980-A1 | 040819bR | 10627 WITH 0.1%AE 29
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4 25C-29SO-Al 50906 5L-7902 W TH 4%AE 29 1 25C 2080- Al 50906 10627
WTH 0. 1%AE 20 2 25C 23S0-Al 50906 10627 WTH 0. 1%AE 23 3
25C- 2650- Ajc&égo%%? %%627 W TH 0. 1%AE 26 4 25C 29SO-Al 50906 10627
W THO. 1%AE Y€ 2050 Al 040819bR 5L- 7902 W TH 4%AEPSEUSH07/013808
25C-23SO- Al 040819b13, 5L-7902 W TH 4%AE 23 3 25C 26S0- Al 040819bR
5L-7902 W TH 4%AE 26 4 25C-29S0- Al 040819bR 5L- 7902 W THAYAE 29 |
25C- 20SO- A1 040819bR 10627 WTH O.1 a/0AE 20 2 25C 23SO-Al 040819bR
10627 W TH 0.10/, AE 23 3 25C-26SO- Al 0408196R 10627 W TH 0. 1%AE 26
4 25C- 29S@P0938p 408 AdisReuign Aempifipgantvdsiensing veze poforoed/ongdrgoh-top
PCTI USZOOZ{e%ﬁl%BSLmLsQQ%ﬁl gd%hﬁgoﬁyé egGS&TE&Hb RN c#ﬁh&@ﬁétfég wer e
eno ens S

performed on enc of a ormul at1 ons showed
good denoll@9Z38] e ns Téh énal@ptqs iveeré teaded InQedauPrYieRe teRyy, andrpxigcto@and

| oaded in 1198} %s%ﬂﬁer&faf&ﬁm@%ﬁ&-%% eﬁld%er \bé/sﬂ cZEI%gofla:lp?&unately
sequenti al " et hano wat er, and water wash

appr oxi mat3@nynuRs eaghy and eontanttd with Heaterhwater- eEhWKtWCWéa'Pé dydmatedriensphwere
extract ed Al es RF Sthdifinkl A GoR AN Ng
pH 7.2 of PB E%?fler coénc?lg?ﬁ? gﬁ”a%g??ggtbgnt and1 élétaocl gve F 00240]
The | ensesuigsla¥edreasur ed and i nspected one day after autoclaving.

Only the 1062 | St b fhsb LSRR TR Sp&ed o %913&&15@1% ifidonty the
physi cal rope ties 1 ncluding I anmet er, base curv equl

wat er contrentdistertes lenses vierelyeasreshior disnensionakand|nhysicalmspsrties including
properti e%n(:ﬂ&@x“ bak cul ! '%étlﬁxﬁbﬁﬁn%%*&oﬁé%ﬂt S0 g a@a}mﬁegnﬁ&%gieyx
Results [00241 The addi tion of various anmounts o |"oxyet hanol

to sili coriensile pigpsrtiss fpedulugdensile sengthrandelongation), aﬁééﬂi’@ﬂ%-at ch to
batch variations in the resulting extracted/ hydrated silicone

hydr ogel contact |ens product, and (ii) provide contact |enses

havi ng t hdke884s r ed di mensi ons and physical properties. [00242]

Post - aut oqbgasa) di anmhk aHdiGBA oPixtfius anoRhRRE 'éﬂ*l@ﬁyé@ﬁanbhfb SNRdonasit REb
hydrated _contact |enses are_p ged in T . The relatjonship of
di anet er, BYf§HEIEH RmmRAREP D 16?931“@ ﬁtcha%aat?%mw;es  thp resulting

al lyl OXyetdit&H&bdfﬁﬁﬂhﬁﬂtsﬂicSné hewbgdl Rofth SUERSpréduce, a8 ¢iiPprovide contact lenses

having the desired dimensions and physical properties.

[00242] Post-autoclave diameter and physical properties of the extracted, hydrated
contact lenses are provided in Table 7. The relationship of diameter, equilibrium water
content, and ionoflux with allyloxyethanol content is shown in Figures 4, 5 and 6,

respectively.
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oene @ Lo LenSa el issid 8 Bk o e A S Tl
AE resul tlﬁdmgna Tebativel hificey dﬁl@rdﬂaﬁ‘o@ﬂ sadihing rate hivigieclensde made ﬁtom)m:nes Cc
staining di coné oquaossesse omore 5 satls agtcr) Omlosv%d S&ygration staining rate. Therefore,
ideally, it was determined that the potency of the series A lot of silicone oil should be
increased to achieve even more desirable lens clinical properties. (The potency of a
particular batch of polyalkylene oxide silicone, e.g., silicone oil, is considered as its ability,
at a given concentration, to result in a final extracted, hydrated lens product, having a
diameter that is reduced from the diameter of the contact lens mold employed. The greater
the reduction in lens diameter of the final lens product, the greater the potency of the
polyalkyiene oxide silicone, Particularly preferred is a silicone oil that results in a final
lens product that possesses a diameter that ranges from 0.98 to 1.02 that of the contact lens
mold employed). For example, in referring to FIG. 3, the addition of 4% AE to the series
A silicon oil lot resulis in a lens diameter that is essentially the same as the lens diameter
resulting from the series C silicon oil lot prior to addition of allyloxyethanol.

[00245] Similar trends were observed for properties such as EWC% and ionoflux, as
shown in Table 6 and illustrated graphically in FIG. 4 and FIG. 5, respectively.

[00246] Thus, addition of a chain transfer reagent such as the exemplary
aliyloxyethanol used in the present example to a polyalkylene oxide silicone extractable
component js effective to fine-tune or “microtune” the capacity of the precursor
composition to provide a final silicone contact lens product having similar beneficial
physical properties. Particularly preferred are extracted, hydrated contact lenses having an
equilibrium water content ranging from about 40-50%, an ionoflux ranging from about 2 to
about 5, and a modulus less than about 1.2 Mpa.

[00247) As shown earlier, the 5L batch of SO can be adjusted by adding 4% of AE.
As for SO batches 10627 and 11038, they are of high potency already and thus only 0.1%
of AE is added for microtuning, To further demonstrate this microtuning concept, 4% of
AE was added into the SO 5L batch and 0.1% of AE was added into the SO 10627 batch.
Two batches of M3U were used to make 25C lenses with 20, 23, 26, and 29 parts of
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The relationship of lens diameter and SO level are shown in FIGs, 6 and 7.

[00248]

14.52 44.

47 0. 64

Lens diameter decreases with increasing SO loading, due mainly to the diluent effect of

S0. The higher the diluent loading, the greater the amount of material removed upon

extraction, and thus, the smaller the diameter of the final lens. Based upon the diameter

data for silicone oil loading levels of 20 and 29%, it can be seen that the potency of the two

microtuned silicone oils were nearly identical. These results demonstrate that the addition

of 4% AE to the silicone oil extractable component was effective to “microtune” or fine-

tune the exemplary extractable component, SO SL, to match the potency of so 10627
containing only 0.1% AE.

[00249]

Turning now to the exemplary fluore-containing dimethacryloyl silicone

macromer, M3U, our data has indicated that the lens diameter varies within about 0.2 mm
with different batches of M3U. As seen in FIGs 6 and 7, the slopes for D versus %SO are
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2650-A | 14.16 43.42 0.50 2.61 0.19 0.41 0.03 2950-Al 13.99

43.4510. 42 Bl 3U. 050906, SO 10627) D nm EWC% | onof | ux Mbdul us nPA
2050-B 1 1 0.40 3.3 0.461: 0.04 2380-Bl 14.34

2650- 81 146" ﬁé“%’”o 77 3.2310.3 0.5410.03 2950- Bl 131’@1@“%‘”%6%3 44
Cl (MBU: 040819bR, SO SL- D (nm) 7902) EWC% | onof | ux Modul us (nPA)
20SO- O 14.55 44.970.38 3.560.19 0.521 0.03 23SO-d 14.3 44.880. 80
26SO- O 14.14 44.230.56 2.660.26 0.510.04 2950-C | 13.91 43.73 0. 30

DI U 040819bR SO 10627) D (mm) EWC% | onof | ux Mbdul us mPA 20S0- D1
14. 44 43.pPARiBACS. 088 Mf/%6S 9 Buapola@dSEobthit 4at, 1Whrd6de ledsesdaTiRlar

14.1 43. 1pA: 0. 89 2. 1 1 1 13.85
C00248) TamsE.crenlld Se1at A RO Lorg tugedh sTent gt o PR E 220 pant!
i nFl Gs. qoexse]7. ’Iﬂ:ergsndalaﬁhtzensmteofmame&r and jonofhor wasuilipris® watadi ng,

oadi g, PRETIRE o CfaiorR i n 2okl P ShelnBORhu b, AR Lokipe
and thu’s,atFr@ & litedandre stéretha aistnmgrcoublanhnemmé)btﬁmnsharmg@amm the’
di anet er il | an
be. seen (FALTF AR BisB bebf8h forBtor i Wall? coibE, Tl teliibndiinelr, §
near |y i cppedrgtiat ioﬁhﬁ%cmbtﬂlyd:emtktttmb@cﬂ lpbn emlﬂaddmwatm contentd %
AE to th jd<h con I Af

" or ot unQa C7 Rl mE BRI I o TBRREI B B BISE ol compya
t o mat ch mind tponesidlledin twn@swnichctlmtmcntwrgp@mﬁqs IavibghABenc[i06DA0
Tur ni ng I [ | _

i1 1 cone Al bR IS hord HEUREBALE Shibdhoft, T RS Kidliood that he
di anet er ipegntien isvietho he htvited t@the Spmlﬁv\pthdimmrdémtosbah@h@saaﬁucmw

As seen i

2007/ 146 305 B s i, TP et BE P HSESHE iR AR ttbough

Ext r apol adisqugsing examuiary egbodimengs, per@\hecren$tewslé@ caver hll opqdifications,

g '5 oa/j e t4 oe/ F SaiteRGvIO Uhdle il AGts 8f ROhRbSniie n 081 ShlbiPheaPRI A4 BRELY
’ the invention as defined by the additional disclosure. Although specific terms are

employed herein, they are used in a generic and descriptive sense only and not for purposes

of limitation.
[00252]) A number of publications and patents have been cited hereinabove. Bach of

the cited publications and patents are hereby incorporated by reference in their entireties.
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[ 002501 The general relationship of dianmeter and ionoflux to
equilibriumwater content for all 25C formulations listed in Table 6
is shown graphically.in FIG 8. Looking at FIG 8, it can be seen
that a strong correlation exists between di aneter and water content,
and al so between ionoflux and water content. Thus, based upon this
figure, WHABMPEBARMEDES: i onofl ux can generally be predicted based
upon equilibriumwater content. [002511 Many nodifications and ot her

enbodi ment's of. the\ polymetizable siliddne Godrogél @ontidt s pfecOider fﬂolslﬁdn,isﬁhdt he
t he

art to which this invention, |ns V|n i

t eachi ngRreP L EPRFIHR ﬁoﬁﬂ’r‘ﬁgﬁgéég qQ /pi’?’ B’ﬁigﬁ‘r‘l‘ge’rfé?%‘r"é flupgo-j 5-t o
be under gin@ing dittetHabE 1oyl Bilietikd Dicrbfier) EB) at RaR 5% bviedght bPa h&?—sﬂlccm
speci fic enbqodi nments di scl osed herein, as such aré presented by way

of exanpfeRRIMREMPRRIASTCOBPOpiHan.29d fgdp ﬁ@lyalérlamq eddechilicons pretragtable
althougmmﬂqbggg55|ng exenpl ary enbodi nents, is to be construed to
cover all nodifications, alternatives, and equi val ents of the

embodi ment s 2ehereiy saidnon-gilicen eontdining pionpmernothpogitiprecasipristhehydremhilia on
as defing n LC I are
enpl oyed ﬂ%&épﬁ!ﬁﬁﬁg%&@rl% %lsaegﬁlfcﬁhgﬁ)g%?feaﬂélgﬁ gggﬂ%e@@cﬁl%h%lim\?g <ff FB

only andomdgoligomenur poses of limitation. 1002521 A nunber of
publ i cations and patents have been cited herei nabove. Each of the
cited publications and patents are hereby incorporated by reference
intheir entiX @hb@slymeﬁiamﬁ'ﬁcd}rﬁ I@Hx‘ﬁgbﬁlﬁnﬁa& leds présupsol yorRdsaRrialof claim 1,
silicone g dro font ct Iensﬁ$recursor 0si t.ion ald precur sor
conpost tVERE S PRSI G preFimant SoRBToR B TR e R e e RerarbRe
fluoro- adnttating agen€li met hacryl oyl silicone macroner, (ii) at |east
45% by wei ght of a non-silicon containing nononer conposition, and
(iii) a polyal kyl ene oxide silicone extractable conponent, wherein
sai d non-si | i3cqRe ‘P@9&1’&1‘1@&319sxﬁ@éﬁmﬁ'ﬂro%@l%ﬁﬁbttlb&rbrmf koifSosfion of claim 1,
hydrophilic ., vinyl-containing nononer, an acrylic nmononer, and an
acryl at EOMPHEPS Brﬁau j0Zetp %%W &yeight giing eolaﬁlkyemm:mdezsﬂwpne extractable

pol ymer 'e%ﬁiﬂbﬁen? b fr&iR fl@%l%@ro%ﬁ} we@mmﬁe% R ORI Aflic a mgn of
claim1l, wherein said polyner | enfs precurso conp05|t|on urther
conprlsé@ﬂwﬂmm¢traV|olet absorber and a tinting agent. 3. The

pol ynmeri zabl e silicone hydrogel contact |ens precursor conposition of
claim1, conprising from1l0%to 30% by wei ght of the polyal kyl ene
oxi de sili core Tog polanieripahde Siligomdwémgelmonﬂactdmsm)zﬁmor GPhpdsitionef gyt onef

the pol y%lci(a}/nlnsep% 30 )\(n!hgreems {he Irga% 1ve ﬁ{t(cgrg %8}1tggnneg acry. 0%51ﬂcone macromer is ¢-®-
bis(methacryloyloxyethyl iminocarboxy ethyloxypropyl)-poly(dimethylsiloxane)-poly
(trifluoropropylmethylsiloxane)-poly (w-methoxy-poly(ethyleneglycol)propylmethylsitoxane)
(M3U).

5. The polymerizable silicone hydrogel contact lens precursor composition of any one
of claims 1 to 4, wherein the non-silicon containing monomer composition comprises N-

vinyl-N-methylacetamide, methyl methacrylate, and triethylene glycol dimethacrylate.
6. The polymerizable silicone hydrogel contact lens precursor composition of any

one of claims 1 to 5, wherein said polyalkylene oxide silicone extractable component further

comprises a chain transfer agent.
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4. The polynerizable silicone hydrogel contact |ens precursor
conposition of any one of clainms | to 3, wherein the reactive
fluoro-containing acryloyl silicone nmacroner is a-cc-

bi s(met hacryl oyl oxyet hyl, i m nocar boxy

et hyl oxypr opyl ) - pol y(di nmet hyl si | oxane) - pol y

(trifluoropr dhyrhegohyhesizhbl aitiepnginldyogel contact lens precursor composition of claim 6,
(co- nmet hoxy-.pol. | ene col | sil oxane) (MBU). 5. The
polyneriyg%ﬁ Sgﬁ%ﬁ ﬁ@n%?gF%ﬁﬁTééh éﬁggwg%s precursor conposition of
any one of clainms 1 to 4, wherein the non-silicon containing nononer

conposition conprises N vinyl-N nmethylacetam de, nethyl

met hacr yl at e, 3 i@ POPmsrEgble 5 cgrreyfwérosal GPBIaRLIERS AreRuEsor gompsition of claim 7,
pol ymer i b f
by one iR 5Bl phEIRgIchy kD e B R R CRBASS HIRET) 14 St
ext r act adlyloxyethanshand from9019cte 94 pertppolyalkylencarideniliconmsf er agent. 68
7. The polynerizable silicone hydrogel contact |ens precursor
conposition of claim®6, wherein said chain transfer reagent is

al | yl oxyet har?oIThe$01yﬁtveiZ¢ﬂ¢ yiﬁemﬁezta(kitogebdohtactim m;qﬂrsogedmlmshtoa@f atyene
precurso, 0 [ 0 | ene oxi de
sili conleetg ra%? "%Icga"gg’ w%eﬁe:ﬂ?]n ecpé’n)b#}?ygeélg f Ird g%:hg r%ef% H% fqrgponent

al | yl ox yetipsises|a chmelthmsdmaae—.eﬂmam%ldpaldck cpmilymdrkyl ene oxi de
silicone. 9. The polymnerizable silicone hydrogel contact |ens
precursor conposition of any one of the preceding clains, wherein

t he pol yal kylien@hexsslgimetizdbleslicone by didgélabhtect CORPEIREIRbr coBPIbitibs 8Fan®

di et hyl si | gxane-e ene qxi de ck cqpal.ynmer. 10.. The

pol yner ons f laigpd - @dﬁ&fﬂw@@ewa@aj & exide Bicong pXiEcrabls compRpHd Fompises
any oneppgk7erains 1-9, wherein said polyal kyl ene oxide silicone
extractabl e conponent conprises DBE 712. 11. The pol ynerizabl e
silicone hydrogel contact |ens precursor conposition of any one of

the precedi ngCli paly mEHi&Ibn?srihéHﬂgBWrﬁgé] Qoﬁgct indis ye@\tn%r coilr%omf\on of an

polynerlzable S|I|cone hydr ogel contact |ens precursor conpositio
conpr i siang of te precpding plainra Errthen gerapsing Al initigtonocar boxy

et hyl oxypr opyl ) - pol y(di net hyl si | oxane) - pol y
(trifluoropropyl nethyl sil oxane)-poly (w nethoxy-

pol y( et hyI ené@l W})nmﬁzpblbnﬂmm b}idr@chm)a,ct anprnay.irsdxlwnp@jtﬁcammrﬁisidg,
nmet hyl Iat trleth ene te The
pol ymer i za Z PRT e OXIOXFF rfo%%ﬂi‘y %tﬁy 1?‘@???%@@8&@ %%@e P of
claim x&ﬂubwptdwrma@ﬂmdxané)g;o@@j fmthbyj,& | oxane- et hyl ene oxi de bl ock
copol ynmer extractab nponent. 14. The pol ynerizable silicone

hydr oge|POB&?@J&@%%}Y@?BPIBME@F@&HO%é\bvw -ipsthylacgiamide, methyl

methacrylate, and triethylene glycol dimethacrylate.

13. The polymerizable silicone hydrogel contact lens precursor composition of claim
12, further comprising a dimethylsiloxane-ethylene oxide block copolymer extractable

component.
14. The polymerizable silicone hydrogel contact lens precursor composition of ¢laim
13, wherein said extractable component comprises DBE 712 optionally combined with

allyloxyethanol.

15. The polymerizable silicone hydrogel contact lens precursor composition of any

one of claims 12 to 14, wherein the ratio of a-w-bis(methacryloyloxyethyl iminocarboxy
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13, wherein said extractabl e conmponent conprises DBE 712 optionally
conmbined with allyloxyethanol. 15. The polynerizable silicone

hydr ogel contact |ens precursor conposition of any one of clains 12
to 14, wherein the ratio of a-w bis(nethacryl oyl oxyethyl im nocarboxy
69 et hyl oxypropyl) - pol y(di met hyl si | oxane) - pol y

(trifluor _ ij R el : i - . .
nmet hoxy- Sg’Pry?Z%{ﬂﬁ?fﬁe Egﬂéﬁd}}}é‘gﬁgrﬂ%’ﬁ@?jﬁ%@ g}l?rg rgﬁ}ggne;thglsgo%agﬁ}o?or%ﬁ on of
N-vi nyl - Keethpaypplybetbylenrgtisol)propyiyiethylsilbrane) foatcombimation of Mvinyl-dhe

0. b, 16 RNAREHIAE Feli tBL e alFLORYERb S

nges. f.rom Q.55 t0
PodFRrund S,
conposi t iveighbbasid ranges fibk 0.6510.65i ng a- w- bi s( met hacryl oyl oxyet hyl
i m nocar boxy et hyl oxypropyl)- poly(dinethyl sil oxane)-poly
(trifluoropropyl nethyl sil oxane)-poly (m net hoxy-
pol y( et hyl enedd.yTid padyrn@idabRetsilicbae hyalkauebgontdst MhiprecdbciebmydsaidmtoFdiabe
thacryl ate, .triethyl ene gl

nmet hyl col . di net hacryl at e,

2- hydr o_xgg FOTPFISING 5 e PREREBALTYIONRE }mlnﬁPﬁr\’%Y@&Vé-‘mYH@Pleue, a

t hermal ipiEd: : i : ' . i i 1yl oxy

et hanol . PEAE @Ry (i fuorBplop ARl KiCREEL AP (B i o

pol yner i pely(ethlemaglyprlipropydmethylsidonane), Nidnylo¥-mathylaoetemioke, methylns 1 to
16. 18. AN r ontack .lens of claiml7. obtainable
from ¢ e eagivlyd B IAE R o SOMBE o Dy ARt AR BB,
and absepbthartymaintdbleca thenpadnitister, afd DBEHH 2soptioad hecombitied geth atlgivikact

| ens of clhai m 17, obtainable by polynerizing the polynerizable |Iens
ethanol, - : S
precursor conposition to forma pre-extracted polynerized silicone

hydrogel contact |ens, extracting the extractable conmponents fromthe
pre-extracted goptact Jlens o forman extragted | ynerized | ens
product, and ]nid&é TRy }Tyﬁé(’gé t9niact EHS %ﬁ?’f}?‘m"r Q’é‘d‘p%f zghlg lfe pregysor
form a stdmgsienhydivogr ofctinhacto i&ns having an equilibrium water

content in the range of 40%to 48% by wei ght and an oxygen
perneability (Dk x 10'1) ranging from about 90-115 barrers. 70 20.

The silicone m(dﬂfégsﬁicoﬁ@ﬁﬂicﬁ%el b&tiset Rins 6F abif 17 ob@ihBlk BRR] @e R¥iction of a
pol ymeri zi ng the polynerizable | ens precursor conposition of claim16

havi ng DBEPOYBIeHE#HIeleRs précysonFompption aud ahsentiesirantablgpamponentact ed
pol ymeri zed silicone hydrogel contact I|ens, extracting the

pol yal kyl ene oxi de silicone extractable conponent fromthe pre-
extract ed pol \hetiesdisons hydseged conjant tege pf daim bk pbtisable by pplymerizing the

extract egoiﬁ'ﬂél%ﬁﬁfei 1&%%&&&% composition to form a pre-extracted polymerized silicone
hydrogel contact lens, extracting the extractable components from the pre-extracted contact
lens to form an extracted polymerized lens product, and hydrating the extracted polymerized
lens product to form a silicone hydrogel contact lens having an equilibrium water content in
the range of 40% to 48% by weight and an oxygen permeability (Dx x 10"'") ranging from
about 90-115 barrers.
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product, and hydrating the extracted polynerized | ens product to form
a batch of silicone hydrogel contact |enses possessing a variability
in any one or nore of |lens dianmeter, equilibriumwater content, and
ionflux of less than 2.0 percent. 21. The silicone hydrogel contact

| ens of claim 17 having'an equilibriumwater content of at |east 40%
and an oxygerperheRibhd Kydrédek contkPrehd of Mimor, d8QinkEIE bgr S, optional |y
further conprising one or nore features selected froma lens surface
advanci ng corRohtRerizing the pelymerizablerlens precrssog eqrpasiion#f claimg 16 havirgiBBEs

| ess th . i - : ﬁg&%é 1

The sil ia%g%égeﬁﬁra]o%gm gﬁ%{lﬁ@? Qfdg?\%l Jcr# gﬁag{eﬁspgyﬁ\%% % | sﬂ%{)}%\ges! ﬁcr%}tg:(t:e
treated.le@3. A nethod for producing a polynmerizable silicone hydrogel

contact |ens 0Si ). ON.y. Sai connri sings.

conbi ni ng. (1) ar eI posRBER iRt BB B re i ng
acryl oyl extratted polgmenzedrsilivene hydrygeh todtaa sns dbfarh yn wetraghdd pofyneerized lens
non-sili co& on‘?ai ni ng hydrophilic conponent, and (iii) a

pol yal kyﬁrg 5% de silicone extractable conponent, wherein said
non-silicon dgdizshgitReextydedpdlitbized 06he R7IOL: t6 GoYRT d Betch of stiafiipldrdger

vi nyl -contai ni ng nononer, an acrylic nononer cross-linker, and an
acryl at OB By FoEme ae‘tamlrlﬁﬁén 8% ORF P M6 Relens digmetri caH bR WatR

a pol ymejohteah bfid i€ ofMRstusH DOGLceNt act precursor conposition. 71
24. The nethod of claim 23, where in said conbining step, the anount

of said reactive fluoro-containing acryloyl silicone macroner ranges

from 25% to 33%rRyY sttt Hydrddel cdnbft I%prbtlaiﬂflﬁﬁbﬂg%ﬂ@qﬁiiﬁﬁlﬁﬁ)@ater
45- 55% by wel ght

cont ai ni ng hydro[)hi li ¢ conponent ranges from 45. ght, or
t he anouwentestofasleastd8baandan axpgenpermeabdity (Rion &0 e of Yol 20hagersoomiondin

ranges f % t- % i j i [0 .
25 he "a: sHAfiiifi HE brplont Thiks scRhifa HAEh UAL LERS. Alvehiife (M AORAY
f 1 uor o- cdiftoni ) tad/5> dgeress, @ytensie moduine lesaibrofE MPas and an ionoflux from 1.5-7

a- r u- bi 1 F]ﬁg oyl oxyet hyl i m nocarboxy ethyl oxypropyl) -
pol y(di %ﬁy Si ]F%igane) -poly (trifluoropropyl nmethyl sil oxane)-poly

(w et hoxy- pol y(et hyl enegl ycol ) propyl net hyl si | oxane) (M3U). 26. The
met hod of cl aj 3,...wherei.n the nop-sildcon nt.ai,ni ng_hydrophilic
conponent co%?}rggglhﬁglﬁ ngogﬁf??@?aﬁ% T fgﬁ%’iﬂai?’ VHREIHS |ngwé1¥rﬁa§8 ?rﬁ‘tﬁ e,
and triethylene glycol dinethacrylate. 27. The nethod of any one of
claims 23 to

IR AN ELICIE IR R T .
composition, said method comprising:
combining (i) at least 25% by weight of a reactive fluoro-containing acryloyl silicone
macromer (ii) at least 45% by weight of a non-silicon containing hydrophilic component, and
(iii) a polyalkylene oxide silicone extractable component,
wherein said non-silicon containing hydrophilic component comprises a hydrophilic
vinyl-containing monomer, an acrylic monomer cross-linker, and an acrylate-functionalized

ethylene oxide oligomer,

to thereby produce a polymerizable silicone hydrogel contact precursor composition.
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28. The nethod of any one of clains 23 to 27, wherein said conbining
step further conprises an initiator. 29. The nethod of claim 23
conpri sing: conbi ning a-w- bi s(nmet hacryl oyl oxyet hyl i m nocar boxy

et hyl oxypropyl)- pol y(di et hyl si | oxane) - poly
(trifluoropropyl nethyl si'l oxane) - poly (m net hoxy-

pol y(et hyl eneql yhe mepidaf ciah g! @héremﬁi)oordwhwé b Bt dut am de,
met hyl met hacryl ate, _and triethylene glycol dlnethacrylate 30. The
met hod oRactivaflHprogonipinipg peryleNl &;ly IeoofrBiapiomgr nags fram 2aito wwwm@t,ar

componeri® "G ShTHoRRFeOt il GHRR, Kifjond e} Ao Azisyed
conponenveigitngthsasouBef Fai¢ pol(vgikybmdntm}e siliaviné eethctableltomponent ranges from

al Iyl oxy b t hod of.cl.aim.31, wherein the relative
anount s @%bgﬁﬁgﬁgiér%ﬁanOFg?ﬁﬁn%§E§f§&$g%§%1?%0n10 1 parts to 5 parts

al Iyl oxyethanol to 99.9 parts to 95 parts DBE712. 33. The net hod of

any one of cl.ai 29 .t 2. . rein. said conb i ng.st further
conprises a e&ﬁ'ﬁ f]}?%ﬁ?f\ {agflvwﬁgﬁda*mgi RSy h81reagW§F ﬁ‘ﬁ’éo GPRpENs 29
to 33, weaisil 6111'&6&&: thadrb@eOik a%-‘bﬁ(m%ﬁrﬂ@ﬁlbﬁfeﬂ')&ll QMthéﬁYlﬂixE}Békhyloxypropyl)-

|n1nocarboxy eth yprop y(di et hyl si | oxane) - pol y
(trifl udcobdissih }ﬁgqei-.ppl\;sggrfglpr gylmethylsiloxane)-poly (cn—methoxy-

conbi nat) e‘“?‘"?(%%““?‘ &#ﬁfﬁ%%“ﬁ@%‘%%é‘?ﬂiﬁ‘%@;“ﬁ'ef i methacryl ate, and

triethylene glycol dinethacrylate on a wei ght - wei ght basi s ranges

from0.55 to 0 ai m 9 comr.iSi ng;_ C i ning
L obP s et B SMe R Big R 2l Bl st R SO R frobRE

pol y( di rehipyhent l:mpme& Npﬂhyl I(Jhmetﬁ;}lmtaﬂﬁda) pethybinathbcrylatey amiriethgleyie
((o-netq§i$a3 + g eneglycol)propylnethyI5|onane)

N- vi nyl ?ﬁ? de met hyl nethacrylate, triethylene glycol

di mret hacryl ate, 2- hydroxy 4- acryl oxyet hoxybenzophenone, pthal ocyanine
blue, a therngl jnitiator 712 optiopal ]y conpris .
al | yl oxyet handi ﬂe% Oﬁ*wéa%?%gB EF‘“%?%I%GSB’ ermrssllﬁéagpye&mnpgma
pol ymer iszicoge éxt@clble:0RpbAR hftheLEmprRELLiHaifansRIARGt.t i on to forma
pre-extracted pol ynerized silicone hydrogel contact |ens. 37. The

nmet hod of claim 36, further conprising placing said polynerizable
ens - precur 9gr TRORRSH bk afl Bid dcidils SRIhTDRhyERIS h.a'ceglbinrhgaste]mnﬂal ar
resin contact |ens nold. The net hod claim36 or claims3

furt her cEBRPSES SN HYHUHEREr acti ng the pre extracted pol yneri zed contact
lens to forman extracted polynerized | ens product absent

extractabl e conponents, and
29. The method of claim 23 comprising:

combining a-w-bis(methacryloyloxyethyl iminocarboxy ethyloxypropyl)-
poly(dimethylsiloxane)-poly (trifluoropropylmethylsiloxane)-poly (@-methoxy-
poly(ethylenegiycol)propylmethylsiloxane), N-vinyl-N-methylacetamide, methyl
methacrylate, and triethylene glycol dimethacrylate.

30. The method of claim 29, wherein said combining step further comprises a

dimethylsiloxane-ethylene oxide block copolymer extractable component.

31. The method of claim 29, wherein said extractable component comprises DBE 712

optionally combined with allyloxyethanol.
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hydrating the extracted polynerized | ens product to forma silicone
hydrogel contact I|ens. 39. The nethod of claim 23 conprising: 73
adding fromO0.1%to 10% by wei ght allyl oxyethanol to the polyal kyl ene
oxide silicone extractabl e conponent which conprises a

di met hyl si | oxane- et hyl ene oxi de bl ock copolyner. 74

32. The method of claim 31, wherein the relative amounts of allyloxyethanol to
DBE712 range from 0.1 parts to 5 parts allyloxyethanol to 99.9 parts to 95 parts DBE712.

33. The method of any one of claims 29 to 32, wherein said combining step further

comprises a thermal initiator.

34. The method of any one of claims 29 to 33, wherein the ratio of a-w-
bis(methacryloyloxyethyl iminocarboxy ethyloxypropyl)-poly(dimethylsiloxane)-poly
(trifluoropropylmethylsiloxane)-poly (w-methoxy-poly(ethyleneglycol)propylmethylsiloxane)
to a combination of N-vinyl-N-methylacetamide, methyl methacrylate, and triethylene glycol

dimethacrylate on a weight-weight basis ranges from 0.55 to 0.65.

35. The method of claim 29 comprising:

combining a-w-bis(methacryloyloxyethyl iminocarboxy ethyloxypropyl)-
poly(dimethylsiloxane)-poly (trifluoropropylmethylsiloxane)-poly (w®-methoxy-
poly(ethyleneglycol)propylmethylsiloxane), N-vinyl-N-methylacetamide, methyl
methacrylate, triethylene glycol dimethacrylate, 2-hydroxy-4-acryloxyethoxybenzophenone,
pthalocyanine blue, a thermal initiator, and DBE 712 optionally comprising allyloxyethanol.

36. The method of claim 35, further comprising polymerizing the polymerizable lens

precursor composition to form a pre-extracted polymerized silicone hydrogel contact lens.

37. The method of claim 36, further comprising placing said polymerizable lens

precursor composition prior to said polymerizing in a non-polar resin contact lens mold.

38. The method of claim 36 or claim 37, further comprising extracting the pre-
extracted polymerized contact lens to form an extracted polymerized lens product absent
extractable components, and

hydrating the extracted polymerized lens product to form a silicone hydrogel contact

lens.

39. The method of claim 23 comprising:
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adding from 0.1% to 10% by weight allyloxyethanol to the polyalkylene oxide
silicone extractable component which comprises a dimethylsiloxane-ethylene oxide block

copolymer.

74



