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I ncor por ated byCOMPOSITEONSFARDEMIUDEE}DS he present
invention is directed to silicone hydrogel ophthalmc
devices and related conpositi ons and net hods, anong
ot hers. More articularl t he i nvention
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methBY¥glr ogel contact | enses, such.as
2- hydr oxyet hyl net hacryl ate (HEMA) based hydrogel
contact |lenses, are often produced in non-polar resin
BA ROSONDENS nolds, for exanple, contact |ens nolds
roduced from pol on efi n-based resins. In other words,
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example contact lens molds produced from polyolefin-based resins. In other words, lens
precursor compositions for non-silicone hydrogel contact lenses are polymenz_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
woephrhad2od cal |y acceptabl e. For exanpl e, such BCT/US®NT013808
hydrogel contact |enses may be associated with
increased lipid deposition, protein deposition, |ens
binding to the ocular surface, and general irritation
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surface treatnent, these I enses may not retain their

ophthal mc conpatibility, including surface
wowedvabizbd ty, for prolonged periods of tinme. FRCT/US2007/013808

exanpl e, the internal wetting agents, since they are

not coval ently bound to the other polynerized | ens

formng conponents, may | each out fromthe lens while

bei ng worn by a lens wearer, and thereby |ead over
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requise spuihseoiredtmenberess af Grroymerie Hetting agepedbrincludmeaP VP IPN, to
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method for producing an ophthalmically compatible 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
w@rooophi2bl m cal |l y conpati bl e silicone hydrogePCTUS10aT013808

l ens that requires neither surface treatnent of the
resulting contact |ens product nor the use of a
pol yneric wetting agent I PN as part of a polynerizable
silicone hydrogel contact |ens precursor corrposi tion.
The present, invention neets these RY .
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P e oy B
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providing relatively | arge anounts of renovabl e
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SUMiIViKkRY¥el contact |ens product that is then extracted
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provmh@g EKlahyRly &ep arwﬁ of agmoxshle matialy Uy HEfEreNirgted polymerized

mhc@ﬁ@ﬂ&%gélscohﬁ%ﬂle%)é bt Stilce that !sochérli‘ @i@i&’ed ®eMve such removable
extractabl e conponents) and hydrated to forma

mat@ralrr,@@ﬁélyﬁm%@ereﬂébm aaﬁlilcw@rhvcrrasq [FgutgRt lens. A pre-extracted
polyggég['z?lalsmgGﬂée hi‘dx%%@ﬁl@ﬁ@@oﬁu%af@%a Ylﬁﬁ&\%'lé tdiporRSt, i.e., one or
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o S ASADL s O] Sl BLAE L 1T AL i poymcrica
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ophﬂdatrhmully aﬁm:ptabilm:glrfaeawmabﬂfty,tdselelsmt&:df}rewnt Ake sdicene hydrogel
one ect, resent inventi.ap is .
contap Eates i Bremalt ol el & Prashapar et 3 serfirptabilic
a mb@NGs, Rl Sditert OIoR6AIL | . deSigaRwiitk peimsio the lenses to be comfortably
corrposrtrons are eff |vetoformt e ilico
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weeR! £Ab4sE B0 WRERR! o2 taboit 4 BSHihWithdut réQfifiBg ko] ofithe lens from the
extract abl e, hydr atabl e .contact |ens pre-product. The
€¥€precursor conposition conprises the follow ng: at
[00125 a3 lon@RgpHct, 4R ‘?)@éeﬂ’ﬁh@iéﬁtldﬁfls Airk&d& td ¥ pofynief-Able silicone hydrogel
contai ning-acryloyl silicone macroner; (ii) at |east
contaplolgns WETHITYT GRPPPTLioN SUHLPIES IS PP RSHiAi e pfective to form the
og st IdridBs. CO SivRer2atidd tRPPlebliGor formulati It
smc\grﬂny - gﬁ?éz};r%nr ngirmsnorrg]r%bafr%, 4 WO O VWO 20607/ ?462 gr formulation results in
fornp@iphlIg20071104@B 8 hydratabld eontent densrpre-prefush The precursor

co BE%"oﬁtCSExIp&’l@&J f.hg Q’Qilé)\%fﬁ%: &k esEAfuP §b‘9i>eb}pl’v'e%fr8f a réfflve fluoro-
W ]) a
containing acryloyl silicone macromer; (ii) at least about 45% by weight of a non-silicon

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



pol yal kyl ene oxi de silicone extractabl e conponent.

[00131 In one enbodi nent, the polynerizable silicone
whyarogebd cont act | ens precursor conposition PORP§108%613808

at | east about 25% and preferably from about 25%to

about 35% by weight of a reactive fluoro-containing

di net hyl acryl oyl silicone macroner. An exenplary

reactive fluoro-containing dlnethacryloyl silicone

acrygagg)%iefml 4 acczrg 4 dlgnclglgyté%%geg @%%t hgsbmer, and (ii1) a
polyBikR¥en@okideOdMEdre emlawaaler&hmdn‘éhi oxane) - pol y
trifluoroprop InEthyIS|onane) pol (ca PEthOXX
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n yet another enbodi nent, the pol ynerizable

CAéRF%’éB’MeN‘H?‘EﬁfdﬁéI P7e3¥ht4 | ens  precursor conposition
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pol yal'kyl ene oxi de sificore extractabl-e Conponent. In
preoyestor aﬂm@vaﬁomf Eejavention epmprise Hermehaut 45135% by weight of the
I | T

nonB0labR cHloE e Bt b BNRofS PRARLER S ERIRATE S bpn silicon
comaimnm hydraphﬂlercoagmmtntanmmmmg Hbuurl—lggnahybcmmﬁ tgethyl

ol a e | de | strative pol yal kyl ene
metgm IXTKI?Q’%)F]R g% % (gﬁl%ﬁiacglrlrjf)%nent s include
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as a dlrre.thIS|onan et Xi de copaql r
precQEant SPRPRO B SamPRSS) By AIPREI 0% db HvuoYe iy SEhhopl
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i s. DBE | est, yb isville, 00161 Cha .
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fron@ﬁﬂom aos pa@s6f 4 Bietin tagEfel ﬁgdnﬂ ghdiflent dicak 99.9 to 94 parts

| fide ganohal i des, |.oxy ethers, and
P°1Yé1ﬂ1$>§f¢w1§? é‘g‘ﬁ Ihlvﬁtr%nv w Yieag pyidg silicgpe gyfractable
corPORas Rilde dlnf%tMas:ildkahé@ﬂ@ﬁ@fe Jx8RI8BEK bSpolymers such as a

al Iyl oxyet hanol. 100171 In yet additignal enbodi nents
dimghy}sk exm@hyleeﬁ oxidledosknrapobamtreosiainiag ARy Hh7e §y|weight

ethyt ¥ AGke.| 6RS sﬁ’cfhe& e‘&%’lsﬂiﬁc’iﬁ@-\%ﬂ{ &2 cﬁ@&e ﬁ'r)él@ cSSUTPhESR] DBE 712
one or nore of | ow ng ul'travi ol et

(Gelgbts daraisyillg, PAM | ng agent, or an initiator, anong

[Oﬂﬂ’)t] h(ﬂ{:ﬁn trLQ&elu}eE%@xﬁ% ?Arqs ?Ipﬁ%r& 5, lf:f?ges Paﬁé IEpétf?odsb:f%:scribed
a phot op ch as

ol yner| e hy roxyben op enone su
herefn netirdexhiols, disidesx gxgahobalidenzdlyheryorikers,Aandi allyloxy alcohols. Ina

L T N R

[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 gnent such as phthal ocyani ne
blue. Further, an initiator conprised in a
w@elwymerdzabl e silicone hydrogel contact |ens PCBUS208T013808
fornmul ati on may, for exanple, be a thermal initiator,
such as 2, 2'-azobi s(2, 4-di et hyl pentanenitrile)
(VAZO-52). 100181 In yet a nore specific enbodi nent, a
pol yneri zabl e silicone hydrogel contact | ens
precursor Co osrtr n he i nyention

be a ghthglagyanipep W SH Moryaning Yye. afﬁ%@r & nitiator comprised
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be ag@grymebrlnﬁyqt@qﬂ evghRE-? Wﬂ%meghy%gémmmﬁe) (\)/AZO 52).
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triet hyl ene glgcol di net hacrylate, and a

[0018] dnp nmfsrrrfbsz e ’@%W,I EPRECHRPHROMPASHIN WsePiaase with the
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bkm&gﬁg?%%yﬁFﬁ%@ﬂﬂﬂBGPVPBPﬂEthyIsronane) poly

[0020Y 'Th ki £1diGdd eRibad nsddt Oka ReIraR@b1¥ coponent comprises DBE 712
nmet hoxy- pol y( ethyleneglycol)propylnethylsrloxane) to a
optieaatlyi ontaigAE gilylexyethonolN  net hyl acet am de, net hyl

[002T§ 1R @%V ln%}@spe%ﬁﬂ: dhb&dithehesea ?&Mklz%l%m&%ﬁé Wl @logedbntact

a wei ght- wei'ght basis ranges trom about 0.50 to about
lens@r@musor @Oﬁ@psrmnathp ratieef ed-Bittogihaentloylaxyethyl iminocarboxy

eth i)xlé%mpg -poggﬁdb hy‘[l:sdﬁ) h%&cﬁg gty u%pcgparglt)yllmeet Sylsﬂoxane)-poly (o-
metlﬁb@ppd]y(&(ﬂ‘&&&ﬁb@@mﬂ)@y&pﬂm@ﬂiﬂrﬁﬂokm@ @6 alcbmbynation of N-vinyl-N-

meﬂglg l OX 2 O%@{l Fﬁ?&méﬁgf l ol Iy %(ﬂae;]g %'g;ioclu)xllethacrylate on a weight-
wgyyml%'_e!; Yoa! Bydif 063y ry)%bhm gpyl net hyl si | oxane),

t hyl acet am de, nethyl _pethacrylate,
1002@ |I’éﬁli’§i‘fféﬁ§d gﬁeermﬁrtnaetnwérmrzable silizopg ar%rﬁﬁehcomact lens

precﬁ%y k%}ﬂ@&ﬁ@fﬂf@ﬁﬂﬁ%ﬂﬁﬂpﬂﬁ m&f‘r&@&f&‘}l@@bﬂﬁ'l %Hl%BaBrboxa/_

azobi s( 2, 4-di et hyl pent anenitrilé) and

ethygpmtpmmrﬂ]—}yolwfmmeﬂe@mlm;mm)mdly K@of&noectmapwmetrmﬁma-poly (w-
metlg%(rg qug{?gmy& rg%oep(’y m@%&ﬁl@éa?eﬁ hlgn\p g gﬁw%ﬁaeetamlde methyl

metipekylae| uwlmesgllymlcﬂimeﬂ;adr)dge 2-hpdioxgtd-l ens precur sor

acrygmg%&&?cg %lgp e abb%ﬁqs 80/ 9? g?uﬁ,' .’r).rgE—g?cﬁad@@,46dimethylpentanenitrile),

and DBE 712, optionally combined W1th 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(mmethacryloyloxyethyl iminocarboxy
6
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et hyl oxypr opyl ) - pol y(di net hyl si | oxane) - pol y

w@ roo7fikazey opr opyl et hyl si | oxane) -poly ((o- PCT/US2007/013808
met hoxy- pol y( et hyl enegl ycol ) propyl net hyl si | oxane) ,
about 37% (ww) N-vinyl-N nethylacetam de, about
13.5% (ww) nethyl nethacrylate, about 0.16% (W w)
trlethylene gl ycol dinmethacrylate, about 0.7% (W w)

etliy)(owy W)orpgfx)%di}f)@% h§E¥lg%‘Qf?@x)i)gig{Zﬁq%ﬁgﬁl%?%wlm&y&lsﬂoxme).poly (-
meth%x? o?}(%B Wg%oﬁ?fﬂi&ﬁﬂ&ﬂﬁ?ﬁh@ﬁﬁ@) t efHoh€37%6(]Ww§l Bluinyl-N-

i onal Iy~ combined with a

meﬂydmmlde{wn 13.Acvia rrgethbl I?Gﬂla‘aﬂ’é‘%tﬁearb"ﬂ%%ié% (/i triethylene
glycblnchg{% aCQf 1ROXBARD. % {vk\kff% 'ﬂ?dﬂ%(?fﬁgﬁgl&&gﬁﬁﬁybedzgﬁﬁenone,

rom any one 0 crirb

aboq@ 1 Iy He@w/raipitalocyaninsridus mbont 0.4¥niyys) 2 Brazobis(B251 | n
dlm%ﬁylpg%%gglﬁgrc}?)g {f DR hbont 5% 84 ﬁﬁg 7 if‘ & gp{)fl'leﬁg' %r%h?&ﬁ with allyloxy

contac ens ré rom
ethanelacti on of a polynerizable |ens precursor conposition
descyl.i bed herein, absent, extractabl
190 JSEPrpe B it Ao AEEh e SR PoRer A SURPRE AY fioeel contact
lens (i)tdidiﬁbﬁ dron0aiy 6hd bLhBAbEYE HEGEbed pOlyatdrizableenyyrocuisad

nmerizing a polynerizable | ens precursor
Cm388ﬂgﬁ§%tlon as described hereinto forma

[0025] @n §{ drfthed hs Pt A piesest lﬁvéntmrtﬁohmes aeRicofi®Ry@okel contact
| ens, extracting the extractabl onponents from.the

lens splting frapy g rR2HPR Of 2 POhEneTIZaPls IKnaRIeeRISPL ETaRpSition as described

hmeﬁpbﬁﬁﬁﬁbﬁ@%ﬁ&ﬂ@%oﬂ@@ﬂ&ﬁ§ and hydrating the extracted
ynerized |lens product to forma _ silicone hydroge

pol 1 g
[00264 Hragerding frsanofher aspeqy) the igveakiop it disertediingg gitieene hydrogel contact
lens gq & Lﬁgg bliygﬁﬁyrﬁér‘i)ﬂff% %ﬂé@bl%eﬂ@éﬁ%ﬁﬁgﬁ crﬁ'ﬁposmon as described

m wat er In the range of about 40%to
hereibtouformgnpretnxtmeicd rpplyarmlz;d sdiopge iy georgeberitadt dgns etracting the

extrdQithe koh ABALAO LLPH 300U 4801 SR BILESD Torm b LRkherbd

'S aspec I'nvent | on,
polysadrized hensiprddwgednddomratitg the estradted polydieciedd lems product to form a

... accor dance t h,t he.above, net hqd, reipn,the
silicBiF GhaPRSCasedl 1end” TR ST LE: SBisl Rl Pafhalchfimes g product
typlédl@rml'swséﬁhén &Ilﬁlibruﬂﬁdzvdtllélecd@miny IiliglthleJaﬂg oft stpuf 40%dherabout 48%

es heatin mer.i e le r

by ARG een BB URS 5 g7 B E R B RV s barrers.
[00279QR Dhe b?)b@ﬁﬁhhﬁ tof gl ashereof the anﬁeduloﬁp:ﬂ silibyb gitbgel contact lens
. cqntact lens is uc
is PG RO oS En e R SHecve sneth ot voearbin ghe adlvssicablgdeps
precabRY Gompbsikien LBRAprik&s @ﬂﬁﬁhﬁlﬁﬂlti&téﬁ aidd thel poxRémang sieptfﬁrther

forma pre-extracted polynerized srlrcone hydr oge
compggsaating e polymesizt] ﬁ{fnrs Wéecaarcygpmoatrenaa ?a@nperature greater

thmgagohgng3extractable conmponent fromthe pre-extracted
Iﬁﬁ ymerized silicone hydrogel contact |lens to form an
(0028} In apethar pabgdisanapilicangdydregel sontagiiensis preducsg by

pol f gq oﬁ@ﬂ f) quﬁg 0GB QI sitidrPas &Egﬁ@e@o‘*}g Where DBE
Si rog act | enses possessing a

is cqmbmsrrb Mrltht q}lmlwxy&ﬂgang;iéo 6y pre-oftrackesl padyinenketsilicone hydrogel

contact lens, extracting the polyalkylene oxide silicone extractable 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 1ehses possessing a low variability in any one or more of the following

7
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equi l i briumwater content, oxygen perneability, static
weonae29angl e, dynam c contact angle, hystereSI/BE$2007/013808

refractive index, ioriflux, nodulus, and tensile

strength. For instance, variability in any one or

nore of the foregoing |lens characteristics is

typically Iess than about 20% and is preferably | ess

t han ab ut 100 pendi ng upon th i,cul a tu
featuggs: regyt! efﬁgnﬁeéhé”‘w%%{neaﬁl\%bﬁ AU Co Hiﬂ’:é ¢, dynamic
commgla mte?emé hefri@iveaRild, ionfluk, adul@)endiensid Srédigth. For

di aneter, equilibriumwater content, and/.or

instanm ORI RS A T TRAre of dkesforegoing Jsnechargpieristics is typically less
I Y 5£f
o g 10, o
featurﬂ oefratues gff the letspredust] Ik owrcohpgrotabodiBentse the yagigkility in any
equl Libr %
one %%}&%ﬁ%(sy&g}gfﬁle{ﬁg ré{géﬁ%% Rva?%k%ﬁf(&i gafrxg?}r IJ)x?(?Pﬁﬁx 1284kt 5% or
less, @ord jbﬁefbabl}elsabo{lmejr Iéss, ani @wncmbmcfecﬁbly hseab@bb% or less.

rein a sil | C t
[002?1;? ¥ I3.118 AsRec t@h O%Lgrent ntlo%fg u(?éessa %Iel %ﬁﬁ]@l&ﬁ?gel contact
lens hining af efuitibrishsivatrg coifitent dfea $eassabidun d6%q duanggergpermeability (Di
ggnt aﬁ hf Ef fromabout 70 to about 75 degrees, a
x 10 Ut Rl£ R4S ss t han about 0.7 MPa, and an
[0030PN0AK Hﬁﬁbﬁ%ﬂéﬁrﬁ botHe abobe Q)r()%ﬂi@d Bﬁﬁﬂfd {8 a’ls)lhccﬁrm&ll}ogdll contact lens
certain .enbodinents,. a silico I conta
furthep, coppHFing QRS ORMase fFatures ﬁ%‘ﬁ?ﬁ? gﬁ}/‘hﬂ’s‘? ?%C%é@é*gﬁaﬁens
surfd'c@ %ﬁdﬁ@l@édlﬁﬁ@ la@b1eCsteRom @bowfe0 BeIbRHET S)ﬁeérb& a tensile modulus
pheric | ens, an asPherlc gns

less than@bg %{? 7|1\éﬁa:p ané amippofipchipm abryt 1.§r5 (%Wofraé |’@HQ} ly
[0033&212 bdrtAf gmtbQElirﬁerﬁQ PN s@ﬁéodemroéeg O3¢thct 1BnyRlacBABAG with the

diment; the invention provides a silicone hydrogel

invepen mey alserppssess adevrdsdeaipherod pied, AT mayedel e idhkfllowing: a
u 1ifdcal 1bAE OP§ rotationally |
sphepld et ap pkhictor b bl lor R R TE Bt e 1EhS OER rotatipually
stab'thze@ttﬁtt cdn@@Bgnsl n yet anot her aspect, the invention
Vi g

(0033] ¥ b3l RO, BetRioR shouBE, L FRELEAR dpect contact ens
asd&abmhmmmeMackM| ni ng (|) at | east about 25%

o033 KETHER Py PrbEF e o B ORERO R ot emagf adtspion s

non4bfadeytréseddnt of a non- SI|ICOﬂ cont ai ni ng nmacr oner

C 03|t| and a .pol yal. Iene oxi de si.li.cone
100337F G5k s odfrstibiveRiBR RIEVALRF = HFAAde: producing &
polyﬂwrﬁeasma,lsnaialne \Azdfdgﬁp&ﬁlt&'t}tdérﬁq&écxﬁmﬁo%ﬁipo@ftmu &ermethod includes
nposi tion, erein.the siligcon_containin

comha%%%at lewﬁegwt%% by W et @ ey N P1cr>etalmgg dimethacryloyl

sﬂlcﬁh@bﬂac&%gr iNhiBast ABHRB% b r\bvéigﬁt)df'a%dﬁoﬁﬁé@f eorﬁ'eﬁﬂlr@rinacromer
acrg ate-functionalized ethyl ene oxide oI
compogtio). and (Bhe ratpdllsyieeprxide Siligoge sEpaste lsmmenent to thereby
produ@ér!TE ?)Blﬁﬁbnztaﬁfe SRR HPRLERE cbrhttiREcurS® BB ion, wherein the
ini'ng wth the macroner, the ‘'non-silicon
non-gdispaicantaining mm@rmmsmqmpompnses a hydrophilic vinyl-containing

monomer, an acrylic monomer, and an acrylate-functionalized ethylene oxide oligomer.

[8035] In one embodiment of this aspect of the invention, the above method further
comprises combining with the macromer, the non-silicon containing monomer composition

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

8



and the extractable conponent, an ultraviolet absorber
and a tinting agent. Exenplary 8 WO 2007/ 146299
wean/wg2007/ 013808 tinting agents include PCT/US2007/013808

pht hal ocyani ne pi gnents such as phthal ocyani ne blue. A

preferred wultraviolet absorber is a

photopolynerizable hydr oxybenzophenone such as

2- hydr oxy- 4- acryloxyethoxybenzophenone [ 00361 In one

particul ar enbodi ment. of the nethod, anmount, . of
tintingagenisaaelds ehthalpsyening piamagrys ﬁ&hcﬁsd’é’tﬂfﬁj% AP blie. A preferred
uurawohét%w&be%ragﬁx%lioﬁo@ﬁﬁa%zatm@mcﬁeﬁwenaéﬁﬁanenabamtasszai;fydmxy-4-

I'n yet anot her enbodi ment of the

acrymmquyqu@odmm of said non-silicon containing

[003&2 ﬂpﬁﬁé pfl@ggl%f ér?a bO&iniAl 8? fxﬁ&ﬁb@ kAL bnbanPH éaly reactive fluoro-

n yet ano er enbodi nent of the
contmhimﬂmemwrbdmimcamb mirzopet seaiks fremeatout 38 tejabpuicige by
wei g%tractable conmponent ranges from about 10% to about

% by weight. [0039] In a preferred enbodi nent of the
[0037 T pet, aniolieer eadbotliment folf mlm method; gierinmgnt df sed hanisilicop|

Conélh#%ggg%rgggéo%nposmon ranges go a%%%p gg_r gjyog}l, %}lﬁﬁ hyl

[003?] M?letxaiﬁﬂﬁﬁi)éhﬂbr)ﬂﬁhéﬂtdif e dytheid] theaneunpof the polyalkylene oxide
trifluor y met

h |
slictpe FIRAFEIROR UBVTTLIESES BOT Thy DLl HpPR PO dayeient
[003@?{@1@1 préi@g‘é@ EmbBdi&int 30 aiaetheapme rdmtilve Qlftmfdleor[feihhfgj
n

on-silicon contai ning pononer _compone
dimefhagsy oyt siliRong mperorperdy try-hisdnghpery] owmyl ‘iminocarboxy

oty TSR B B AR MUY B n?*“é?%raéﬂneﬁlﬁﬁﬁ!‘&%ﬂﬁ@%’y S

meﬂmdyypdlk@dﬂe;ﬂenagigrodépmpyilmetwlsxlexanea c(M,BM)e conpon e nt

rthe a_c h f suc
oo &L RS B bl g, B R5re it obuRiig ponomer
compBnéht paﬁipmed Iﬁrdlﬂylmaﬁelhybdetaﬂﬁdhj infeRing], méthecrgl‘m rand tnethylene

nsf eagent is allyloxyethanol. [0042] In a
glycﬁ[g g fbodi nent of “the nethod, the pol yal kyl ene

[uoagllﬁl §ebaldt@bodxhEmcifahd ﬁle&mpﬂﬁqmlyalmem eeigesilzone
out 0.05 wei ght percent to, about

erc
extragible GRPBOREN SR FEMETISGE B FQ%IP\F@“B%F 9&?113 b & efe disulfide,

orga?xlohixl?&y1 r SIY162¢ hRBLS1sC PRPARIMIAE freferred embodiment, the chain
di met hyl si | oxane- et hyl ene oxi de bl'ock copol yner, e. g.,

trangferiragaentyis gllyloxygtbansliny| ene oxi de bl ock copol ymer
[00&? '1%1 3 I}ﬂéfggrfea %mxlﬂ&itgﬁ%@hgmo@nﬁle%}dﬁkyla% biigd kcbie

use as th g I'ene oxide silicone
extrw@bla@pmeemmm@m frpm @BEt 5. qu glagroen tg/ghout 7 weight percent

allyl?gl?{:tﬁgﬁole mdﬂl{]?tp&tw% n% NeTBhd0 de kiR ofiO Q@t‘rawt&iﬂe §$1’ﬁﬂonem isa

er conprises I Nl ng an Initirator wt
dlm@hﬁblloxmhﬁhtl‘s oxudp @ﬂ@qkrmomr@n :Y-13 mxnmeﬂwsxwenesethylene oxide

bloc?t&%%gﬁ%&sr%’oﬁ@b@ﬁ? 9?‘%@’6 '?tgﬂmggngg)%gcgep %&%\%}%ﬁ% Breferred for use
as thegpadyalkylena oxrilesditohe expaaahle icogpangdliy REE ZHb e

[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) (VAZO-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 o-

o-bis(methacryloyloxyethyl 1mmocarboxy ethyloxypropyl)»poly(dlmethylsﬂoxane)—poly
' 9



silicone hydrogel contact.|ens precursor conposition.
The nmet hod conprises conbining a-

w@ eoobite2oet haer yl oyl oxyet hyl i m nocar boxy PCT/US2007/013808
et hyl oxypr opyl ) - pol y(di net hyl si | oxane)-poly 9 WO
2007/ 146299 PCT/ US2007/ 013808
(trifluoropropyl nethyl sil oxane)-poly ((o-nmethoxy-
pol y(et hyl enegl ycol ) propyl net hyl si | oxane),

L Nvinyl - N Iacta' e thI nmet hacryl ate, and
(tr‘ﬂ‘t‘?rPBTc%ﬂrgﬁtge {fﬂéﬁ T Eé&‘ﬁgl:e te, to thereby produce
poly@ﬂg% doggmﬁlmsmlylsilenala)ynx\agﬂLNamhmabetanm m:mhyl

conmposition. [0045] In one enb ne of t
& v fHet I Y9! étr%ﬁh?w{%ﬁ‘e 55 i wffold P merizable
sﬂlc(g%:}?d%%lg cBhiabt $reuesmpRIRANeNt s, a

il oxane et hyl ene oxi de bl ock .copoly

{0048k Trr omst qpb@dlmpgﬁ@mabo*ée methogpthecpmb 1{11@@4;531) ﬂuﬁthgrn%ompnses
. comg%%n it gﬁ# &gxlaf %h‘?% ye? o, ﬁ&n?igl&%ngaJeh&h{rl‘%h@EkM% block copolymer

ano E/12 range from about
extrddtablecrhponent, @ UDBE Pt s al | yI oxyet hanol to about

9 part
[004§ﬁ %‘t Ras ergr%%{i)l enl? 8?1 ef%g{%@’n%r ne e Z lt%e rélgﬁ\g’%’gm%)ﬁré% of
allylooydthavioh o BIRHY 12uadgeefromabopt 0.3 epsrte torbbait Sopamistallylaxyethanol to
r conponent t: anine blue. [0048] In yet
abo"gfggg Ifa&sﬁgta%'ét str%%gﬁ lﬁéjﬁ?ﬁ/t he combi ning step furt her
[004TP M yét@D s khibdidiigentwftlie preceding ﬁ’retlﬁmh‘ﬂmmﬁhmng step further
2- hydr oxy- 4- acr on ethogxﬁgnzopﬁﬁ&ﬂ Q§91 In yet
Comﬁﬂiﬂsr?é’fn | PSP RRHECHABHS YiPfrg st ep
[0048?'1&1951&3&5211&@1@&({1& dnsbodifents tHeondihidg, step further comprises combining
- azobi s(2, 4-di net hyl pentanenitril e) OOSQ% In a

Mthpih@pﬁwr SOMBRBAIHF. RoRATBRY ATy rylox e ?’H@’eﬁé‘? OG- he

[004'9?%1 ?etoe{noﬁléi QinHIdRhERITARE HeMOdOMERoRinin SWHWS adding to
oxypropyl) - poly(dlnethyIS|foxane) pol'y

the c(olmblmtm BpY bkl mtgeuhmpan@pewmly) -((1) - met hoxy-

o0 i S SREBhEAR SR AL A8y

bls(m&baqnwlaxﬁmﬁnmmmamaxweﬁnmogrmoml)@bmamym@n@hpmy

ranges from about 0.50 to about
(mfg‘%@r ﬁylgﬂ’%? 'e‘a tz’gﬁ%'ct provi ded herein is
poly@etﬁ%ﬁ@%y&&BprBﬁﬂMﬁﬁl@(aﬁ@j tEEdAbiBhgon 6 NinGAJIEN-
dr ogel "contact |ens precursor conpaosi t.i gn,

methaéﬁmn@@nﬁwﬂyé sethrergetspandirietiyiencnelyge! ' Aietaesiste on a weight-
welgllt%QS19 'r&(géetf#&? w&md W%%BM{ 0681 nocar boxy

xypropyl)- poly(dinethylsil oxane

pol
[00311] rIn fypumrcﬁgwmmwd@fi Iheseimh is)a methed ebpwé/lﬁl@w relymerizable
‘ sﬂ1c§§é X%&’o@ﬁ %It éﬂ' {cgﬁ‘%’%{t}?hl RREBGhe method comprises the step

net hacryl at e,
of cd)nnbﬂilﬂrg/ umlqmmmomxmmlynm@m@mmﬂhmwm opyl)-

O A A M TN

poly(ethyleneglycol)propylmethylsiloxane), N-vmyl-N-methylacetam1de methyl

methacrylate, triethylene glycol dimethacrylate, 2-hydroxy-4-
acryloxyethoxybenzophenone, pthalocyanine blue, 2,2’-azobis(2,4-dimethylpentanenitrile),
and DBE .712 optionally comprising allyloxyethanol, to thereby produce a polymerizable
silicone hydrogel contact precursor composition. -

[0052] In one embodiment, the foregqing method includes the following relative amounts

of components: about 28% (w/w) o-o-bis(methacryloyloxyethyl imindcarboxy
10



and DBE 712 optionally conprising allyloxyethanol, to
t hereby produce a polynerizable silicone hydrogel

W@ owae29pr ecur sor conposition. [0052] | n onePCT/US2007/013808
enbodi nent, the foregoing nmethod includes the
followi ng relative amobunts of conponents: about 28%
(ww) a-co-bis(nethacryl oyl oxyet hyl i m nocarboxy 10 WD
2007/ 146299 PCT/ US2007/ 013808

0

ethylgiﬁp%%ﬁr@ﬁﬁ 1)-po L‘ I,Ké)% g‘fitg Q& k%élggggr%%géﬁg?txylsi]oxane)-poly (-
e A S s
methiﬁyamw,mbomtelltw (méwheethpil meshacayiaies 2boutdh) (W) triethylene
glycoti ﬁ%@é@éé@%ﬁe, abo f@.5%{@%@%&%—@Lac?ﬁg%etgof}(f)@ec%ﬂl%%none,

acryl oxye enone, ~ about
about 1\ (ptppibaloayaniee blugeaboats A% Gwiw) 2.3/ -agobis(2,4-

. ' - azobi v 4-. di I i £ :
aimefyfyPeARFla i P TR oy cangiang i
ethar@l.hanol . [0053] In yet another enbodi nent of the

ool T RS af o b bRl B g s st i

formBRé66la Eombhatios 0 Pémpesent, xhd thd Method duhheratontprise$ mixing the
conmponents to forma mxture. [0054] In yet an

combigaien SheAMRAASHH; LA™ 2ONEWEt hod further conpri ses

[0054] 14 fiiaRGdifRnalinibédithent, dRSRktHOA farthet dohdrises filtering the
enbodi nent, the nethod conprises polynerizing the

mixtyest yrer i zabl e | ens precursor conposition to forma
0 fa G BRLMTERE 254h&d Lohphs RES)ing Y pftymerizable
[OSPQnssﬁng%%fgf% yet anot her enbggiﬁgﬁgg thé?%etﬁggy
lens precuitser comppyitiertn fopmi agpretqzﬁtqap’r@dp@ﬂyymzegli sﬁgcongthggl"ogel contact
lens pl aci ng the pol yneri zabl e | ens precursor conposition
in a non-polar resin contact lens nold. [0057] In yet o
[0056] fruy¢trepthenbodibdismnt, thh enctlardfymibagconaptisns. priel tgdhe polymerizing
extract.ing,the. - j I .
s A W B B0Te A IAGESY BAYIREh 80 p6R Ak Bt e
mol®&xtract abl e conponents, and hydrating the extracted

nerized | en rod o forma, sjilicane X
roosAEh ivs et SpBuBiRahibe e atpE bl i fRES pRERRE e pre-
extrdcfEEFily MBrip D0 Ias 1enst thaslah extradwgpd polyngrizéd lenp prahey absent
of a di net hyl si | pxane-.et hyl ene oxi de bl oc cogoloyérrer
extragtable, Cemponces. pag RS EE S acl PRl mp e 166s protiict to form a
silicPiERRIr81@BntathRnsEt hod conprises the step of adding
romabout 0.1 %to about 10% by

f . wei ght . .
[0058] iy prsther asaess thepresent w&sﬂwwm&@gﬁ a1eethod Eordmppyjas the

poteRbP6a ARARY K IB ank Q1RfISYd 6i8déBlock cogollymer for use in silicone hydrogel
al’l yl oxyet hanol - di net’hyl si | oxane et hyl ene oxi de bl ock

contags dens,preparatien. Taemiehodoputrisay the sien eladdingirappjout 0.1% to
about 10526 WeldiR aBYRIYEthanol 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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[0059] Preferably, the amobunt of allyl oxyethanol

enpl oyed in the adding step is effective to result in
wa@arooensaart ed, hydrated silicone hydrogel contBCT/UF®NT013808

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 |east one enbodi nent, the expansion factor

is fromabout 0.98 to about 1.02. 11 WD 2007/ 146299

[006df C[-\récli'] ? %9297 {9(%0%&91%11‘(5 [O?Q@e S;lreé% HHSQQ %nsﬁgg@@dty% o@iftlons and

esen enses ucts, sitrons and
methods *Mjblbe uppdrengerap plae ﬁ:ﬂibwﬁmg)depsphptlom drawingg, examples, and claims.

s R R SRR 5P G By s

descrit@@dicréih] Al eachchdavdryasoaibindtiat efitevo wrenarei dfesdclln Eaabirns, is

ch and ev conbi nation of t )
incluf g PP e 6ons T gETeuN prr o b o i fraRsr S8 fiped in
such h'&%ﬁfbﬁﬁé@ﬁn@r@Mbﬁ@n@tﬂaﬂ?ﬁn&dﬁ@ts’f&ﬁt W ARliti6S; lavgl ehtink orsidadbination
a conbination are not nmutually inconsiste

of feauesistmashbe spagificatly gxeluged EoRpAHFBfimEnt 9@@@ gresgniigyention.
Addlﬂgnzﬁpa@?écft% g L&'va%@ey g?&efﬂrﬁ%@meﬁmpﬂe%{‘for&f intth& following

nvent onal aspects and advant ages
desc:m;btlctrhchﬂlem partwulmm wherpgansisisred igrooRiyngtipp avith the

acco,f,,g,gll,f% %mgfé%h%év%ﬂg?nd clains, particularly when

n-conjunctron with t he accompanyi ng

RI g DRAWINGSCR PTI ON OF THE
B W@?@ggﬁ FIG 1 1s a block dlagramlllustratln

[006 2h FE&akis ablockwskisgsamfibustyatiog aoicrgmalasy metird orw@#t@g‘eg a silicone
[0062] FIG 2 is a block diagram

hydrgg{i ﬁragtlﬁﬁg conposi tions, |ens products, and contact

[0062]9%@52 éf a bloekidiagraini 1Hnstra[tm8®©}npl§|s@on$ lems progretprand contact

strat the effect of increasing allyl oxyethanol
lense@oo:fqg%{nveﬂé xgol yal kyl ene oxi de silicone used as an

[0068K FIGC B abh graphiieemaidtratiny the @ffecnof iacﬁ'ahng aligloxpyttiang edontent in

C act |ens . versus,diameter of the res
polyaly e Ol TR Ta: oL PRGOS GUBROSRE o fming usilicone
hydr@éél%ﬁiac@&ng &8k BREhdidT JPIRIsEltthe xBAEEH, Hidmted, post-autoclaved
ph denonstrating the effect of increasing

contwtﬂ«;ns&(yéwaﬁéme&?éémﬁxmp egbl yal kyl ene oxi de

[006%] FIEOASs H%%hﬂ&n%hsﬁ%ﬁﬁ %@fe@t SORBRASAE all9ToxlyethBhélEontent in
a silicone™ hydrogel contact |ens versus eqU|I | brium

polyglkylane egifecsilicase usad ay an extraciaple spmpencay fonfogmingsysilicone
hydrggéltco?igc‘?@n?\(r@fguf glﬁ_ﬁlﬁshuﬂnevoﬁepé&ﬂ&ﬁtofﬁ‘ﬁe Q@ﬁﬁ ?Qﬁ@a&:t@d hydrated,

s a graph denonstrating t
- postefifastavedfcontact ksas pragugt ¢qustly}e€td1@rﬁﬁalmdﬁf‘ent in

: [0068@ !I#@l %y% § %?arp%;(ée‘;ﬁor%bjafu?%ﬁ% éfﬁé‘égo gtailgﬁﬁc?g’!hﬁnol content in

ormn | cone
polyh&ykane@mdcssthmfusad aman exteactaide bompgn@m forforming a silicone

QDosL-aut ocl n r
hydraéglccroPgaé:a] vggélﬁ,b?no Xx o[ %%%S%Eekg Octe8 K %?%t%%,%st-autoclaved
conta@iemsprodhdtag debaibiedlinEikamphi 4 bet ween ext racted,
[0062¥ %@ %dls 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.

12



contact lens dianmeter (nmm versus percent exenplary
pol yal kyl ene oxide silicone/allyloxyethano

weiraeebl e conponent in pol ymeri zabl e precurBOF/US2007/013808
conpositions using a particular fluoro-containing
di met hacryl oyl silicone macronmer (shelf-life 3MJ) as
described in Exanple 4. 12 WO 2007/ 146299
PCT/ US2007/ 013808 [0067] FIG 7 denonstrates the

(0061 el DAy irs o LSRR BT U o P A St Loms

dlamQtéf @ﬁnﬁ Wksa® B@ic@h‘d éﬁeﬁiﬁlﬁ&%ﬂﬁll{yl% sxide ﬁbﬂcenﬁ@hﬂcﬁmhanol
l'ymeri zabl e_precursor conpositions usin

extragtab .c@mp&perq lumm%rﬁbéﬁ PRERYFSeR ?%?PP&&?%S&&?F%S& pastigpigr fluoro-
contaif %Qﬁ?ﬁéth&d’ﬁldy@‘éﬂ%h& Irﬁt%rcﬁ’ﬁéc(ﬁrélw MIUFXS@8¥AbA in Example 4.

I s a graph denonstrating the genera
[006 ]eFHF-l Bischereph demeariraig the BeRish FRk{IEPShip &7 egijibrium water

(:onte‘la‘ﬁl ﬁHd Qéch A EhEler glgﬁjldngﬁgy xlé%‘llnecﬁ@a@'eﬁrt i8R leXrabildf AyiRdted contact

hydr at cont act ens products produced
lens pnodnctv @mctmsd fnom wariQyfs sorieseEpdlymbrieatye PEQGHERSF compositions

varylgg nﬁ)ggllc%ﬂ a;ﬁ%wﬂéife}{% ngderl;llﬁ: %18)%“ 1039&)‘12}1&3/&%%8?&' Gfaponent.

one anol ractabl e conponent
DETAI LED DESCRI PTI ON [ 0069] The present invention now

C re fully hereinafter. This
phiéﬂ?iﬁﬁ“’?ay,ﬁﬂsﬁgver be enbodi ed in many different
[0069PTHS prSehtIfvetidniobv Wil Bé) ﬂsichlbedi mase fillynhérethafter. t Theis invention
nbodi nents set forth h rat her, .t hese
may.diBee te@‘%ﬂdée% FleEer g 1 ShoRIebRgt e st e

1imitB& td NRIeptDAiassts @@ﬂ’lﬁi’tﬁt}ﬁrelﬁtrldthbt |thesfelﬂnbbbcﬁmeﬂ1$)aré btbwded so that
scope of the |nvent|$n to thosi skilled in t
c

art
this Cbé‘flpﬁ’rf? vl e thergugh apd completg, gn a\rlééulérwa?nvea ageuveﬂf the

1nveﬁt§Br§toStH§é€JskaI?&fthHea}the singular forms "a, " "an," and
include plural referents unless the context

cIearIy dlctates ot herw se. Thus, for exanple,
Deﬁﬁﬁaﬁﬁence to a "contact |ens" includes a single lens
well as two or nore of the sane or different

[0070b Hvust beabtadethete as ysedl inphissneciGeatinnesiingger forms ga.g "an," and
"the't ﬁ’lcﬁldﬁl ﬂ%’af&ef&gl%g Qiildsk b Adede kel eaﬂg d‘inﬁ& ?[)Efépwfvﬁf OfThtllT‘1 Sor

erent conpositi ons,
exanlpie,defm:a:ncbnng "gogtact lansti ingiutiérea gingledens aswelhas e or mere of the

term 0 : h
sand LA UR GBS LIRI s oSS RO Pt
compaxigomas Wl as eworot motke ofjthle’samefoe |d$ff¢ren’ecqm1bqsnmnscand the like.
o0 g A ot EoBgRE g ology i be
usedSakistiandsl \xnlmlm ﬂﬁt(dﬁ;imffd'rg d&&trmlbe]?fwmat rix lmay or may

ot oss- i nke r refer to meric .
(0073 R s BErer e g by ineal reiean Odaboly sp e g, Gpicaly a
netw%‘ﬂe bt @latrec & dprﬁj'/ﬁei/\@ﬁaﬁﬁs , SWEHVI €6 swdllilig in Yatey @F Bg&Imitg\swollen
(i)_unhydrated and water swell abl e,

mthmte aTlrequar PARRMAY R MPE RONPE RS ‘é‘rkgd r*yrlmae s refer to
polyfrétic¥ndt¥gaIatiadluaing contlck Rinsdy, tint W Whter 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-Cg cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo, e.g.,

13



[0073] The term "substituted" as in, for exanple,

"substituted alkyl," refers to a noiety (e.g., an
wW@bkdyh4gooup) substituted with one or nore PCT/US2007/013808

non-interfering substituents, such as, but not

l[imted to: C3-C8 cycloal kyl, e.g., cyclopropyl,

cycl obutyl, and the like; halo, e.g., 13 WD

2007/ 146299 PCT/ US2007/013808 f 1l uor o, chl oro, brono,

R A T
like. 'Ho? gubsitﬁﬁtl@ﬂé;ttﬁ{ 4 ph@iyl SinfBthe REbitiudiy mayiberih ahy orientation (i.e.,

(i.e., ortho, nmeta, or para). [0074] The term
ortho; gjeta, @5 ®&T My dr ogel * or "silicone hydrogel material”

[0074]ei‘ﬁ‘é £rin0'sfiddAE hiy@edl" or MYBiOEEhydrB@d] rhateliatdestess to a partlcular
licon (Si) conponént or a silicone conponent, For

hydregel it éncludesst $iliegmSihgemprpsnt pia ﬁ%%eawlppweéba%foewple a

i TR b BB} S £y in i i

conventiomad hgdﬁmpﬁrlmg}atdr@gﬂh lpmrdoem sAjsilicene byidegel candges lens is a contact

lens, dl&(‘ﬁ,ﬁ#ﬁng & 1§io\é:c?)|rrg% ongaC g '1%1% &/Hﬂ:%xac%;né{rﬁgﬁ_ﬁ siﬁ%ﬁé‘ hydrogel

mateﬁran PEhd peperfesafai silwme hyhmgebgnitacm tatsaee distinst faore conventional
t,i ne from conventional hydrogel -based | enses.

hydr?%% % i cone- cont ai ni ng’ conponent” is a

[0078p Wmmetdmtalmghamném” iscaedmporesng €Hait eox@ai‘ﬁs]at least one {-Si-

O-Sig §Bkadh in & B rerth AR 0T BREPIPopoR bRy St B ARRuR may
optidHalld PoSsdsA6he€ 8F moubsilghhid@adiSal(Sabstitkents OR,, Ry F kiibstiaded organic

organic radical substituents_that may Sﬁgéﬁ sanme as
radicg{ ﬁ#fesrélamflts thapmay beithe sems. as<f1 5 e B AY i nker "

[007BIS THE enD e {sQisk& hbleir © BFerdd @R dr & ebll&kionT a@ifms used to
oms used to link interconnecting noieties, such

link {ntergPymesting aneiFtiess Sealpse RAIPERT tsrmisead aMpeksof f&peat units. A
lmkérI #‘gé'eﬁg& EE Y)gﬂﬁ%iﬁﬁ%llQ%P&'bﬁL%gﬂnﬁf‘ hﬂc)l'u&t é‘ﬂk}%l(ﬁﬁgl@ﬁﬂ’y hydrolyzable

ogi C yza

or ermynmaalulyz degxyd@hig tinkags d’rbfemcdgrelkensrm bydr@&wlqalik table.
lu b 1
007 B YRl A a8 Dt S BB st ey

or may mouum,mnahaa@xe descriptipnnindludesdostaness wheae tlrtehercumstance occurs

d ﬁag on *nclsun% s i nstances where the circunstance
an 8’5‘ WhES 1 485 M0es where it does not. [0078] The

[6078¢ Mt terem Uehgth ce.g., in teferenéectoenadlettomot atoinschicibas pf a linker

S 5 8 B2 AL g et pon

the i@sied of @fins inhde Notigesy chafn @ﬁtheaollectiohmflamggségarhhsmof

subsSisof (18 <e Pl CHRGRaT B ConR B TR P etyal g garbon

atonts2¥{dithdube BadH mefhylahe geaudmdelf cinedlBs ﬂ@éf@ﬁoﬁi@@b@h siRehhe
net hyl ene group, i tsel f contains, three atog{se t ot a

hydreger etOPrﬁeare Fybrtiserts o Hiscarhan andipae npteqnsidegsd wprommaﬂng

overafiil 8P thetRid) Of hC RN d@-@@oh@rﬁ@{ﬂwﬁ% N9 similarly considered
- overall length of the chain: I Thker

to posgess(ayhagHESEICHIGIRpomS, indigatingdy] yndedimingiered to
m“@ﬁzgﬁi%ﬁ%ﬁ‘%s il ﬁﬁ%ﬂt&ft 0P h poRATSf thd \HvERE S \B£8Y¥ 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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[0079] "Mol ecul ar mass” in the context of a polynmer of
the invention refers to the nomnal average nol ecul ar
wore®sg/1of29a pol ynmer, typically determ ned by siPRE&I/US2007/013808
excl usion chromat ography, |ight scattering
techni ques, or intrinsic velocity determnation in
1,2,4-trichl orobenzene. Mol ecul ar weight in the
context of a polyner can be expressed as 14 WO
2007/ 146299 PCT/ 907/013808 either a nu eH aver age di
cither B PEEBPHAVEGHPINGRI% WRPHRF > VR ACIROIeRY R, 2nd in
the ¢ Q)f'\@ndé p?ﬁts,& n{HterYQQ AA-cRpem 1 ﬁﬁﬁ‘ B lsappladrs Typidally, the basis
epend upon the supplier. Typically, the basis of an Y
of any sobh molaselir aycisks «&mmu@qtmcmbp sy dpovided Bydhq gupplier if ot

provi(&eg Eﬁ &%ﬂva@iﬁa 19? g"ilgicfallg qjeferﬂ[c@y heRsh i mblRRular weights of

agl . references herein to
macmmeesum mlynmrsgwmnaqsfer ttheoraight ayeragsyolgsWanweighy, Both

molecSlra? (Nef ¢ HOR i agighs %\(ﬂlﬁg-%vg?ﬁggﬁﬁﬁ Weighladbiage, Ei%hh)e measured

ecu r weig et'erm nat1 on nmber - aver age and
usxng@lmmmmmecmmmlma@bﬁmnmdghmnfg,@grapbwmmws Other

ogr aphi c ,or ,ot her u t
methf)gég ?F%gn K é?cul \%/%lélaé a?oésdcﬁaégﬁss%r'?e 234 asfuahca]s the use of end-
grouwahgbhs vatheasesmreratitofloolligatice pmpehleaie £h é’re@smgqfomt

anal ysi s. or the asure of col | i
dopr g tpe Pe BB ROg oV Fio Bt g by deepfie e Ferage
moldRQiak WREpH Ok e @de@faight Bcattefing thhlqheftessenaifuation or viscometry

det er mi ne nunber - aver%g géecular wei ght-or the use
to deé‘f"ﬂ‘?"gh’?‘%‘é‘éf’?‘@ﬂ? mpleeHnve ul tracentrifugation or

[008“] ?P%@\k&ﬁk” otr@’nﬁ@ﬁ?f o i‘ﬁid@ﬁbﬂhb pél/y@ﬁ&&?plﬁﬂﬂlﬁﬁiébﬂi that crosslinks
i ght. [0080] "net wo or "matrix

f
are fnymcbﬁzmwem ﬂmqlw@m ehainscy Waﬂﬁé*éhgn@mbyaﬂwﬁaﬂ hrads, e.g.
d between the polynmer chains by coval ent
hydrg e(andlfé(%odrg‘ab physi cal bonds e.g. hydrogen bonds.
[008]1 D (¥ on-intRifiering swhstisndnts]” ase sk Eteupsshatahen Ressentgp gupelecule,

are t%%ﬁ%&lly HEE P REGS @\ﬁ{ho(%tﬁexraﬁlﬁgdrl] i gﬁ:aulps AbftalnéBivGidlih ¥he same

reactive wt groups contalned
molagutehi n t he sane nolecule. [0082] A hydrophi lic"

o053 SRSy AR PS5, CORUR B

affinlitz\te wxdéraandsirel asx@rlkymgekiair hav¢ polat sml/algecvups th@G@Bjct Avater.

[008;’»;1 ‘E.Hy%gl | |1§ 88# eé da%%% 1%%3? g}%eérese Eb Sen deﬁqefias a polymer

capable dmv&nhngwmwmf,,holmen @oeasREsariy banggohmwiml waten

[00%?‘3&%(})}%113 ﬁ?glp dr Q n }i)ycfm g‘Eo AL 8 I?abtén%y or may not be a

polyBfdr 0 huﬂrdaﬂtﬁdnbﬁtsqﬂaﬁwemétuaa alcudpatile QSprdvhdihgat east about
,,cap pabl e of grOV|d|na% | east about . 20% L 5 QP
209%, B8P 2 3 PO AROORS orloE RO e HIERE Py lens when

comBMQB@&xﬁﬁhE@@&aM%‘rea@@@édiﬁﬁoﬂ@nﬁsh the remai ni ng

reactive_conponents. £0085 As used herein,

(0085 gisiusadl hereim.|ap oehibaimiselly sompaidhie Sﬂva%aléqlmss‘rﬂog&%“ lens”

refers@0 8 silidoRE B 8rdell Sorithdt1&RRRat b4 rb%%m%rﬁ Pébol' €8y WitBbut the
can be worn on a person's eye wthout 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, corneal dehydration ("dry eye"), superior-epithelial arcuate

lesions ("SEALs"), or other significant discomfort.
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person experiencing or reporting substanti al

di sconfort, including ocular irritation and the |ike.
w@piwhad2oe cal |y conpati bl e silicone hydrogel cPeI/E81007/013808

| enses have ophthalmcally acceptable surface

wettabilities, and typically do not cause or are not

associated with si gni ficant corneal swelling, corneal

dehydration ("dry eye"), superior-epithelial arcuate

o S B S i S,

mstano‘éubs%aﬁtgredtbxyof some gsaeqnamity y" or "about" neans

| l. f 0
ous S50 G R SRR L, bl ARGy 5 P20 s
in lerdgéh. aSﬁMﬁﬁ}Qﬁ'@éé?B@l Elahdaretpt@lefably Futio gbt&}sérllgrsanﬂnﬂadl afld may

to 20 atons_ in_ length. Such hydro ar qQn .chai.ns ar
be bripabed oA BN AR A HeREs Sl SN SR ISHETHERT. TpemPplary

| @iy, b 1t&u?mtrmhm 1-ethylpropyl, 3-

alkylgr &gghﬁgugéhgﬁﬁ}?s pirle g@rygd @%XB ar F ult)Mgr oeu gspmpy

methyhpsntyi@ndethhyke Asiwged hereinpy 411ky1c3'utl§)}ldesr5’é’ﬁ kyl ' when three or more
et hyl propyl 3- net hyl pentyl and the

carban %E&Qég)%ts%gn%eére in, "alkyl"™ includes cycl oal kyl when

[0088]hr ee An “nhgemexé’as bmola‘ndcrsomﬁmgeff@rfént@e@ml{’@aé ghongmer

: I nber

subug, o8 Bt 2R SR 5B R4S S mdhobld bl
[008gjoout 'Z_,dvmer&*ﬂqdl' refensuo amatkyst ghum domtaifip@EBIim "1 Lto werarbon atoms,

ot B bt S s PR AEIO ARG S«

butylas exenpl i f| ed by met hyl, ethyl, n-butyl, i-butyl, t--
009 usedhreln otency, of a ., ..
0ot 8528 5 BB b S B SRR i e

e.g., Silidone il ik ‘é@ﬁﬁdé}bh as itS aBilit, i o8l @ lgpebnantérfiraaidnl (hhd all athed factors
gi ven concentrati on S_qand al | ot r fac ?% bei n(g

being ganal) to peovided final extirid; hdrate ?r@d’m‘l&rgfa Yiog & dipgeter that

ra.ng«E’sr ﬂgﬁﬁf o8y 1 09 tEnddiBIRIRhe boRhct lér%r}ﬁgﬁl driBY&d. 9Bnd Sreater the

tinmes that of the contact |ens nold errpl oyed. The
redugtnceamelpn& tiemetes @fi the Bralilens| Rméucm haereaterdhe  pricpgyR AL the

e greater the "potency” of the
pOIyLﬁpfénFI?QF&énséh%ob?de silicone. [0091] The term

[00911951’pa mnn'l‘emi)amnm factrs™ as esbdimrennefeeé torthe rajia ¢ficthe guiep diameter

ofa fg%cll,]r?{e]: t OIFJ&%; htyldx%ﬁf g’(gnt tBBﬁ‘F% gﬁtgldﬁllﬁ{ne{e?%?% Mérpgpé contact

lens ewiM asert dsedi o fopinch iens-eﬁnntnmg eurfaae dfer cmnaaclt &avs -ohaldniliys, when a
f. nt V\:h

con 843685500 n St 56 bR et A B g0 5RAEFhpeon

hydragla o@nfh)tdte@ts &ds & butepdiamdntdifdgel magnhaetpansion fheter for the

di ter of 14.2 mm the expansion factor for
conti“ﬂ e“sc‘ﬁﬁt ct lens is 1.00. [0092] Additi onal

[0099Ef I Ni AidaforaBYefalifiond@af alsbbeifoukdin thesdtivns witicle follow.
follow Overview of the Invention

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



[0093] As discussed previously, the invention provided
herein is based, at least in part, upon the discovery
w@booepi2bal m cal |y conpati bl e silicone hydrogePCT/US10a7013808
| enses that can be prepared using nmethods which avoid
t he problens associated with polar resin nolds, avoid

the need for el aborate and expensive
post - pol yneri zati on procedures, and ci rcunvent the

probl ens associ at ed mnth | PNs of nerlc mﬁm% ;
hy e GRsL FOGROHERSR: &Py comPPRERtRERtinE CEpaPE TP e pymponen
(alongFiR BRkAhARECted tOm })Bﬁer{tgrf%ﬁl qhd ARulEHEndldedBi@atiilens product,
§| [1cone 16 WD 2007/ 146299 PCT/ US2007 013808 hydr ogel

ophthedmicatly qommble epngast lans preductsrapdhesby beproduse
[009%@2&@1 He RODRAUIRE ARRbyerb@h AGndd £ p%\h@fng ophthalmically

éonponents) fromthe resulting no
commbtsas;hcd»r@ds/qwgni wontact lepsesthyl ineraprajing oﬁg@mqiyr@enzable silicone

con%gg ngg)& u?%lﬁ' cBExﬂ)%g‘ﬁo% 1§ Hvél_ﬁ)%@@ fanty S%g m&rg Q%l)vable

nven ors I Sscovere
matefials. mmre mataglamqoim;bmt désirableyfeaturssia thexesulting fm@h@ontact lens

el conta |n00r
procfity DGR 2GR Eomo ERhEEFin 45 BEnRechn Bifpfde an cxiracted
cont&d? IR Prodwst, WRichtis t&&h}hyklfﬂt@btoamllnirsa fifialesilécome hydragel contact

rempvable nmaterjals. r deS|rab
lens PRt A ine o RERPaERiCRaeEPHETe rs e Rel ?11 el ¥ otbe
benelwial eéamagwaédcwbe&na\ead therefrom e.g.,

xtractli on, rOVId an . extra contact
[0095} dg &la’femﬁm?tq pgovlﬁis hexei Qtaéaeﬁalsg.f WPRYOYWgéﬁ? Pofgpey of a

dimeth 151@63%&:%1%}(189 BiR& copbl9hier BrQfkeGh silid¥hdBydtBgel contact lens
opht hal m cal'l y acceptabl e surface wettability,

wel |
prepamtioniuhere onmeihsiconmsises Ading &rome et Do b gt 10% by weight
allylggfﬁﬂdn # th Qdfrﬁétﬁ%ﬁﬂo &ﬂyleﬂé le'dg %ﬁjoéileéo%bﬁ'rﬁe? 8 provide an

or I nproving t e pot ency

allyldiymshanpl-ditethatsilosate ¢thylenoekide b&ﬂc&d@p@b@mr;fﬁ’evseﬂarprepanng a
sﬂlcé\;ﬁ eh}Lcﬂ?%él cogﬁﬁﬁgm,( gf&ﬁﬁ{ 1t R84 A% dRas van mg&%ﬁ{}ﬁﬁl%dv%{’ed that addition

rrses addi ng
of alh;boxbtethdiﬁﬂ bya vlnnghylmlakdnpl-aﬂxxlemﬁmdb blagksopolymer, e.g., prior to

lelélg h’aéfh’lgll' (ll()olﬁﬁﬁl;}?ﬁngsxcgye %l ﬁ(ﬁﬁl’gl%_égigbqe ?h&% IQQD ﬁét“g{)%éq%e%%smon, 18

effediiviede “hbmdlized poy powentihlundgsieabile effeetp msuhgl@omluse obngarticular

SRR ST P
theré’dyl pfbomaidaawmk prediktslhaveida sideptablectobirimdefeatistiatein one or

opol yner, e, g., r'to .mxing with other
n“”%BﬁﬁBﬁé %ﬂn%F¥ﬂﬂ%%%§P§?8 IPEORSHESCt [ ens precursor
[0096PPRSS AddObthet Sotablela@pddiy/6f the inveation hiezdescAbed and exemplified in

potential undesirable effects resulting fromuse of a
detaﬂaﬁhe&@pfa?nsvbam%l% lot or the like of

di met hyl si | oxane- et hyl ene oxi de bl ock copol yner or the

Conhﬁ(hﬁvn@ 6f a thflﬂ%ﬁleﬁlﬁ%nfe'H‘ﬁiroh@ﬂ@oﬂfa@ﬂﬂ@h§ PRadtirsér

Co qEptabl e tol erance of variation in one or nore
Iens di mensi on or various physical properties.

[00%7g G9Qlsiifddae ‘ﬁyaﬂﬁep&ﬂﬁﬁcﬂéﬁs@?b?ﬂéﬁﬂﬁéﬁﬁm%}e hjﬁr’cally produced from

vention aré describ and exenplified in  detail in
what sgeforrsdito hereimas a f mlwawrlzeidﬁﬁdwem bydyogel contact lens precursor

comggéi}{g@r b8 E exisht EARBoSTISHO 98! prEQR & ContfoRitich' i€ & WikRlre 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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Conposition [0097] The silicone hydrogel contact
| enses of the invention are typically produced from
wobar/14e97 eferred to herein as a "pol yneri zabl BCT/US2007/013808
silicone hydrogel contact |ens precursor conposition”
or a "precursor conposition". A precursor conposition
is a mxture of various reagents used to nake a
silicone hydrogel contact lens, i.e., a reaction
m xture, rior to reaction, which i.n the pres .
(0098} o grecpEsop g?’?ﬁ%?‘PE%P? 6W.°r‘ga?°9@‘§'0'g?/“lvf 8 Qyplcﬁp)} comprises at
Jeast FE OISR ptRats: [0 RAS abdub L STBEWEighoo@ sdattion ladro-
accordance with the invention tdypl fal I¥ cong{)fl? S@%fg bt
containipg gireetbaqrploy beilingne Brprorsit d RiefarabiX {ToRp IR 739 By Weisht to
about'$3%4 'Bg/ wioht JrRach kesetild HQBR)—&Qﬁéiﬁir%' dighefliadBl1bAGIdoA¥|Imacromer
silicone croner, and preferably from about 25% by, .
(i) atdeasyaboutatS % by wwei@Bfimnonesiliean efntaiping RIS LOMPOsition, and
i) & ; lBlsoflk TRETASKK] Lt 998 % oHRBEQIRontaini
(i) a(éolliglgﬁlﬁﬁgégltdggggﬁg ¢ %g&o y %g?g ? l%o a nor(l)- sili cor? " Hfmg
monanert cmposilionindmdes z bygrophilicotnylaestaiging monpmer, an acrylic

ol yal kyl ene, oxi.de .sil.icqgn tr . onent. The

mon‘ﬁ’&#%’i“ﬁ%%?{y@g? cﬂloﬂ%hzeﬁt?ghﬁné?e ‘%gl}%%giég?rlﬁ%gpi ncl udes a

hydr ophi l'i ¢ vinyl -contai ni ng nononer, an acrylic

nmononer, and an acryl ate-funpcti [ t hyl ene oxi de
REACINEFHHORO-FERAHDIE %’%&ﬁ?ﬂﬁﬁﬁﬁé@%ow SI LI CONE
[009ACROMERA{s08R8d absvel iisCdiBsad cvhnticelenbdseofihé imention are prepared

contact lenses, of the inventi Oﬁ age l;é))r e({}{{\r.ed frclmlasilimne
from 3 RIECHTSY COMRAS B GORP LI FECHY® HUPi@sutiigains acryloy

macrbié®! Thé fakAinidr8 taféally) MithSugdhl iR hecess@mily Ofikactdrived as a
macroner is typicall al t hough not necessari |

. y Y ] .
siloxansblaGk-sPPolFHcR er A triblopl RalEIH BeliscRHPEFIAmSET rpdep of cither two
or thiee! Kt ARIx4AE Foly}x{@t“bio%ks’aoﬂ%gfxﬁﬁﬁ[ alBR&iHP afleast one reactive

el

ther two or three different siloxane pol irrer
acryloly] gromp'at one ey red pseferbly having g repctive agylqyh grqupatofheends of

the 1385V bn@roup at one end, and preferably having a
reactive acryloyl group at both ends of the linear
[00188)c r onArfludro@e0@iniAg silisonomaormedr fpnysedn|the wyention typically

macroner . for U agne ' ' ' .
pos 86 Ef AL ek Mot TR0, AL o305t o
one ¢l the kepeatinsits dfitba black polyesansudchrthaithe ogératlineaqremenpossesses
units of, the bl ock I such, tha r :
mord b S8 Pufyite Bebier ATt & yerR Rl Rt hose possessing
fromPiehiel ¥ed abbuor (%4 byniaihi figprines adipregerably frdmsibout 1 to about 5%
vyoa}gﬁssi.ng from about 1% to about 10% by wei ght
by welght [lUREN g preferably from about 1 to about 5% by
[0010%] ght Geherany,ng 1¢R0306 bf he bsaks lof theado-psigfier ontheafibidek polymer

bl ocks of the, cq- r. or..the tribloc I r . -
posspises hegere Haity -i%ﬁ&*yagﬁ]t’ ,W*}l[esﬁt é?ﬂ%?%ﬁ’tlf’?lp @éﬁﬁ?‘&?’@s a silicon
ator 8Rhg 2 MRoAhEoNMAIMEK s RIENE @Feferably 4 €@6roafityd Rubitidig, most
fl uori ne-contai ning substituent, preferably a

a 13 .
prefarpilgrohar fhe kst pldewet alkie dp the mstaspe pbgre jhgmacropger is a
tﬁblﬁéﬂl&éﬁ%ﬁgﬁr,ffor&@%{y BheBlock bBssebils HSipBA NN IS IS, 0]-, a second

I's a .
block is one in which the silicon atom possesses a fluoroalkyl substituent, most preferably

oy

where the alkyl 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) c;hain, (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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tribl ock polymer, preferably one bl ock possesses the
repeat unit, -[Si(CH3)20]-, a second block is one in
wakioch4d2be silicon at om possesses a fl uoroal kyPCT/US2007/013808

substituent, nost preferably where the alkyl is |ower

al kyl, and a third bl ock possesses a silicon atom

substituted with an al kyl group conprising a

hydrophi |l i c conponent, e.g., a short polyethylene

gl ycol (PEG . chain, (CH2CH2! % Preferably, the th&rd
wherb KRScRE@# i qrsipnaly aa@r@epn,e@lrw 3R §ndrcagning ghupaughas lower alkyl
s S S G s LR v
polyddilEuSLIyos) @gs&@swmﬁélwmosms@@@mgbpgt bist abopa R $ yubunits, and

r
more érrgfe?%qg% a tanto gg}nﬁf"fﬂfbkﬁg]t% ngfblg;t ﬁl‘é‘f’é}aﬁ . %h:é‘(’)lﬁf(? gegment
possemsmcﬁrml abbot 4 healsmit |16csnbmnts;nTh‘ﬁ1hreepsdbymmlglbekﬁere&}r§p§dp above
canbsedgmsnt éyp1cally possesses from about | to about 25

GRY €€%“"and  nore preferably from about 2 to about
[001&2} su mexhplar)thht:orm mbhavalehyin dcherdaics wgnhmtbove are described in

f bqut .4 t
S Bt ARe o HoB RS ha e Pt aronal e FRtiedionve. WD 2006626474,
the c@ﬁﬁﬁfs boktl? 8 WR)chRaee o otatet hefein By referedider SAnynone or more of the
accordance with the above wﬁﬁ? Fcrlb

silicqymamonss descEed MR RF FRIaplR BF At o8 coPRPEHpnS and contact
lensds llﬁlthézﬁite's&ﬁ iNEnt IR, AR08/ 284, thosd BomRitigNi @Sb(oi)fbl@cfk wherein

whi ch are |ncorporated herei n ref erence. one or
the sifision aggmipessessts|a SbHTIRE fghisren AkWEns %%Fh?w@fdéP??ﬂa%cham
Subsﬁwtémtﬁ ofng rﬂ'ﬁﬁe 'fﬁohﬁ@aﬁ)%g’os' t I ons and cont act
enses of the present. invention, and in particular,
[0010Bbse Fonexdnmleg wptessitaiye slioene maerogior compeses the felowing
subtituent that is an al kyl ene or
t}ﬂeeglﬁlﬁ ‘ﬁfs%ﬁg%gl?lb%n chain substitut ed Wi t h one or nore
quorlne atons. [00103
silicone' macroner co
bl ocks of repeat unitq. ®
R2 n RA mR6 h where 'R R6 are
each i ndependently sel ected ?ron1 , Io&er al kyl ,
fluoroal kyl, and (-CH2)o(OCH2CH2) PO, mhere 0 ranges
fron11 to 10, p (the nunber  of ne |de eat
ke £, Rm?ge?s@flé ReaBoeach fnil%PeaB%‘HBy Rp7iL 1ower alkyl,
ﬂuoﬁ‘iaﬁ&@ Fanidh -CHXVE(OC?E@% »O0Y, \bﬁ&’é}d ran-grékefré(xﬁrll @bﬂ(ﬁﬁ (the flimber of
0

correspon e nunber of repeat units

ethykeaé wxmed@Reat anis)eranges frerapbawehiq gbovhdgeands ¥ &ﬁl&ﬁs &> 1gwer
alkyf Q)r @P 1, 49Q vahh ﬁ@? hah! Xnd ﬁ'i:oﬁ@ﬁﬂnd 19 BR rfﬁx%é?lb?repeat units of

ertly attached to't Si-O’of each of bl ocks n,
eachrhlodn d@nf epeh ndepewsdently p(gnges gooupbod Ado abewt 2R% é’referably, at least

one Rr%{;gé @%&fenﬂysa cH@cLﬁWhe @5 VB eabRAF HiSeKs Y, /B ¥%nd h is a lower alkyl

group, and even more preferably, is a methyl group. That is to say, preferably, in block n,

; resentative
ris%f t d_fo t hr ee
: '|oaoa

at least one of R; or R is methyl; in block m, at least one of Rz or R4 is methyl, and in
block h, at least one of Rs or Rg is methyl. Preferably, at least one of the blocks n, m, and
h, possesses the repeat unit —Si(CHj3),0-, where both R groups covalently attached to the
silicon are methyl. As an illustration, a preferred macromer comprises the following

polymer three blocks,

19



at least one of RL or R2 is nethyl; in block m at
| east one of R3 or R4 is nethyl, and in block h, at
wo e@sti4aoe of R5 or R6 is nethyl. Preferably, BCT/USm81/013808
one of the blocks n, m and h, possesses the repeat
unit -Si (CH3)20-, where both R groups covalently
attached to the silicon are nethyl. As an
illustration, a preferred macroner conprises the
fol |l owi ng poI ynmer three bI ocks, 19 WO 2007/ 146299

PCT/ US2007/ 01380 RRl I Si0o Si0 CH3 n
CH3 nCH3 h d R5 i ndependent |y
sel ected from - |o , |uoroal kyl (i ncluding
di f 1 uoroal kyl and €Hs }, ,L<yl CH,Amd

(- CH2) o( OCH2CH2) PO- Y, where o ra es from:l to
wheremeRmmms aod e@ﬁmdmdmbd@elm fromuriili loyver akkgbsﬂuoroalkyl

(mchécFlQ§ |d} Lg)%ct)%léfqlzanldqpﬁu?%oaflﬁfe) 3‘{( dﬁ]z?flgzﬁ,o f‘%ﬂere o ranges
fromdn® 1@, pRhe n‘ﬁﬁ)ber afi dthEZ[enleS;x:tdd x@pedtcumﬁs) Iahggd frémiabount 2 to about
uor oal k

12, alg$ g;lté&g gr I%LIQRV%;F a@fl ena dlw%f *x proviso t¥1af (1faar1}qee(st oncl. of Ry, Rs,
and Ks i6HE 6 19612 &ii3), BQaY,leaéhSlli@oﬁ/Rl rasaidRs isﬂhmp@erlkylpmich@u) at least

vari ables are descri
one it Bor 86 Pt (S AL o 85 SRt KGRV igHar variables
are descritRE a6V OAé Bﬁt&hﬁr@kﬁ?b’ﬁr&ﬂ |n‘i>elc@@ﬂ§emh' YiB&1n the present invention
structure, where Rl is nethy oroaleg%y and
is onggomprisingjthy efemﬂzél@%p@)vmfam%“ﬁa‘ﬁ § 11§ Fesiey s Bs 1s
ﬂuorggﬁlyl %fl QQ§F—CI{25OQGC&2@{2§,Q) -YaRfd  rasgt@Grorh 50 200.0m ranges

n reference to the fl uoro- cont ai ni ng

ffoma%?wg )&Ddblfﬂlﬂ&%lf@mddpdﬁer the Si-OSi  portion of
[0012}8]6 ma REGEnd B thehlYr R té&rﬁgﬂ%ﬂl%&%%roh@ﬁﬁhe Si-0-Si

t percent, for exanplé€, dgreater than
portiggiof ltite mesronet typicallyeanneunds tonabiont gteater fang?f) Wéﬁghf percent, for

exan?q%eke, é’gé}gr tthg}?gb% ht%%%?l? SP{he t@}a? h*dlé‘t:% ity glr)tqgfqﬁe Qilcone

nt'i on conpri'ses an acr
macHonef &bmpbyemo%eihsmse nmoatﬁryblfd}d mgcrmqmscotmreseaan eaytoyl group,

t er.m nmor e of
and BRI Bor Py Raespy OG5 o af g R SRR BR e more of
the o&fﬁlﬁé @&fbbﬁs ofthic Qafyloﬂuﬁdme@&s aptiahadiy substituped fvﬁﬂhﬁ?n)]rgdinc radical
acr noi ety is-one derived fromacrylic acid, e.g.
suchggsy a&é’lﬁ;‘f"@'\/\# 11 0 where in acrylic acid, R7, RS,

(00185 RO AarRrgagihmbietyHvmieaterived froacaayliancd, st h t he
present invention, an acryloyl noiety is one, where,
in the structure

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, Ry 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 R7 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 Rg are each hydrogen, and Ry is lower alkyl, e.g., methyl, ethyl, or propyl.

Preferably, Rois methyl, and the acryloyl moieties referred to above are present on both
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above, RO is H or an alkyl group, preferably a | ower

al kyl group, and R7 and R8 are each independently H,
wW@bdoyli46209 car boxyl, with the proviso that onlBpCDOE2007/013808

of .R7 or R8 can be carboxyl. Wis oxygen or is

nitrogen. In the instance where Wis nitrogen, the

correspondi ng acryloyl noiety is referred to as an

acrylamde. In a preferred enmbodinent, R7 and 14 are

each hydrogen and RO is |ower_alky

" hyl
termigi Ry the leeapmapypFer. e velsn g Rk i i mg%f?ax?rﬁémongst

h §s ) o Ridtorfer
e 50 oo LTINS ARy O, Pt s o

moretthan pngaerylayheraipe the values\ofRreBs.fagg Refor gggh a&ﬁdoﬁgﬂ_s}e@’ are
1ndeée%ﬁ%ﬁt§29§@&e@ nﬁﬁ%bﬁl}l‘ %Bre‘fi‘&{ ciféﬁit)ocﬂﬁféﬂp thOMIaLIGCkakh of R, Rs,

r Oner to say, for nmacroners possessing
and Rexre identicaldneacle of theyicryjoylugroups suchathatihe ghackymeiRg considered to

o B 5 BESESIETR  ane. me

instaséd imewhich thardactfe 52)11]3% the texthilGranet theésamiecsichimacromers are

conshdgrfg t&é){eetbetcfngr%téc?%)Bﬁg bﬁﬁ%ﬁé{xé%%%y oy? 1t , eenréaﬁki?q‘[}‘ﬂ:%hdn%l groups

that @HAGE IpYéSeﬁf Onfie tafminhef the silidohe &Kabrdrhér melmele nathdcingate,

|ns anc n, whi éhe reactive groups at the term ni
acryl&ﬂé %%Yﬁ%m CYch macromers are considered to be

[001“6* er OPhlfth'éi“dxlaﬂﬁWés ofsbdtatsié Eﬂkbﬁ@-caﬁhﬁuﬁy}nonomers are
merizabl e functional grqu t hat

polyBlpXeREIA KR SASTY RO uﬁ%lﬁ&ﬁfﬁﬁ?uﬁwat%}&é’ 36fo-substituted
meME@fﬁ@:@fﬁf&ﬁl%s(ﬁ%ﬁE&bﬁﬁ%ﬂ?} sikig, peitashyldestiostenyl( 00106]

Furt her exanpl es of "suitabl e si'licone-containing
meﬂw@ﬁethep19/1fﬁﬁ,eandgaﬁt%ldn@&@ﬁwmwymbm@ﬁyme@mmr s
[Oﬂlbﬁf lhac p?llg us¥ful Qﬁyﬁt of difisd td&&xﬂ&%%ﬁfboﬁ&% 4 H@)Sf@organosﬂoxane)

yl oxypropyl tris(trinet [ oxy) sil
preppbmicasatings flustokarbstipted m-byslmmhawlpyymr@yl @nbydlmethylsﬂoxane

T e -
monsaﬂ‘p@uyemmaecﬁpagﬂiy:(@hggaﬂm&nbpx ane) prepol yner such
[001@3] ;gluﬁ&%”ﬁ\‘ﬁ'ﬂ t ed e%ﬂ}y\é\%%ﬁ rl‘[gt na {]‘él chx%E:ro Q1¥At is to say, the
one fn‘ MefOsifoxané bb!yh%ﬂ bf@@l\/ﬁe linked to the acryloyl termini by intervening
moRe e Hosyoron - Ly e o TSR, 20 o wher
1llusfrﬁﬁv§llh@f@ﬁﬁyﬂﬁélﬁﬂ@bn@&f ﬁxbwloﬂhe tfaeovlmgr aEI(O), hat0)-o-,

or _nore_siloxane
e P e Bor )OSRy PR LR bR 5 0) Tetn-0-
(CHL)' J @[@(O)E@C(@HZD n K@-CYMP-@@H—H)JQHSC@)j(@‘)l!ﬂtﬂzﬁfanﬁirtﬁ@hke where a,

illustrative
b, ancl mmhsnﬁmﬁnrl?mhu@eg@ﬁ@nbl t%b@tdf) tTili’ét fsdp |S@m4@h ofa, b, and ¢, is

)
1ndep%c%§1@%se(*léﬁzgﬁ@0191 @{3} 6 NH'SN ] Qél((%(p E’Iu.ﬁrabl theohnker is straight
chaif G¥grcthan b@n@l\‘x@) ©CpHon ly contalns one or more heteroatoms that are either

0o 4 RUGTEAAE o LM L ot o

optld_lﬁtlly ﬁwatam on¢ or BEYE ﬁ@auhna}fgr@xpstsele&m feomj g g., carboxyl, amide,
carbg,%ggpggggg}%xatga ected from1, 2, 3, 4, 5 6, 7, 8, 9,
and 10. Pre

erably the linker is strai ght
[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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chain rather than branched, and optionally contains
one or nore heteroatons that are either O or N Thus,
WO pooaddi2pd on conpri sing one or nore al kyl ene cP@i/nS2007/013808
segnents, the linker may optionally contain one or
nore functional groups selected from e.g., carboxyl,
am de, carbamate, and carbonate. [00109] ' The
nol ecul ar wei ght of the silicone nacroner conponent

cally r an m ab a 0 t
10,00 ed i a0 deftond Opt epdilarly Ot BB Bacrpmer for
use i ihé/ﬁeé’e% ﬁiv}:ﬂﬁaﬁ) aogeageusmzwarsﬁe@ht 400D 16,000 alabotn

about 20,000 d Itons par ul ar | refer
1001 £ ox e Fttie e Frierredcis ft HrEeepe slhghi iR o felgek potymers
havi q*émn@gmb@wé@forﬂmgght of about 16, 000 dal t ons.
[001101 One particularly preferred class of siloxane
macromers are triblock polymers having the.follow ng
general i zed formga: 0 O 1H3 CH3 "311
H2C=C- CO( CH2) N (CH2)20 CH2) 3- Si Cj--o structpr €50
below n cH3 IGB || C HeC CF3 I CHH22CH23 |
) pOCH3 M4 T CH3- CHBH SN HC O( @ BI0 (CHs-Si ruchure co
(CH2) 30( CH2) 20CNH( CH2) 20C C CH2 CH3 ;a—ls h CHSLco below

where the values of n, m h, and p ar
above. The above macroner is referre

a- W bi s(n(’eﬁfbg_[czh I oyl oxyet hyl
y?

i m nocarb Pi'f@ﬁ;(b):nzc|—|2)poc:H3

0
pol y(di me hyI siil %ane) 5@,{, Hs
(trifliuor Q__(bO b %xﬁ g) h%ZOC-——g ——CH,
pol y( 4t hy enegl col ) pr n?\t hyﬁ Si I'n a
parti cul a8Hy prgf@tr ed nbodmyent n |s about 121, m
i s cgfout 7.6, hlsabout44 and p is about 7.4. I\/BU
can be readily synthesized follow ng the procedure
set forth in International Patent Publication No. WO
2008rs2ths ¥alueErfnping hiand pearees Hewribegaibprer Thepbeve macromer is

refer?]eé {o %%th%gfﬁgﬁ&c&fogfo%%&&l %ﬁ%@&’b&k%ﬁyl%%ﬂoﬂ?ﬂ-

poly(dnnethylsﬂoxane)—poly (trifluoropropylmethylsiloxane)-poly (w-methoxy-

Has descri
o as

edCH; ~n

poly(ethyleneglycol)propylmethylsiloxane) 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.

[00111] 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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typically contain at | east about 20% by wei ght of a

fluoro-containing acryloyl silicone nmacroner, and
whe@asa y contai ns at | east about 25% by wei BEIt/US$00E013808

fluoro-containing acryloyl silicone nacroner.

Preferably, the conpositions of the invention contain

from about 25%to about 40% by wei ght

fl uoro-containing acryloyl silicone nmacroner, and

nor e preferabl ontai n from gbout, 25%.t 0%
comPpFOHPTOap RB° TUBRBHE corRL R et AR TR those
that atdBAgableld ol dtsld]ledsn a’&ﬁdlﬂ)%} lor lever Aidleadt laboun®5% water content

macroner, the Er esent | enses, ﬂgﬁqs oduct s

to thetsAyag hydinted ks when rorpined v i Rf?%’éé%sfﬁsﬂ’é‘?tmn
comp%ﬁgﬁg NGRE sfiicoh FRATbidnE &ﬁlﬁb%itﬁﬁ‘ime@ﬁm@ eﬁdlﬁf’@f-‘ﬂlleompounds

tives. The non-silicon containing o
making pp dlas weﬂnlpymmmsﬁyorzgmaﬂmr@kﬂ BB least about 45% by weight of

the leg%pgﬁg%gzé%gégﬁl ; bis co &?&e%&ﬁcﬁlﬁ@@«e%@ohé’é@h@%& pfecursor

onents | nclude those
compasitionapaiponcots. Preferabhnghasilicenee aipngmep G%nP@i?m@V é?PO‘mtS for

abouﬁélsd{ g?%é"/agg We \é‘n g nat nggéc&g G tprh)os hﬁmer E58: £8P monomer

e€n co er precursor
compfoaitionl gftthe presetripongionsxcitides hjfdrbplmdncfcpewomdﬁ)ﬂret contain one or

mor AT TIE A PGS s o SEERAR s P et
hereila@ ut“néh? %ltty)n\mh@lmlng fcom!pb sitibahs precur sor

0s sed on ht each ...
oor £ R oMsperisre Ry R Srdtviecl R Bt pRem £ Hinofir Effpositon
typmbnrga p8 sdesmrlezigt 8fic E@l@ﬁ{@ifzame MeaBlettond and @eleakisorfetiydrophilic
about 45%to 55%

f %&ﬁ ur sor
funceb BETL JHRemies o4 1 EBRHERLe dtihls Bands Bene apmiignmethacrylic,
vmylt b‘evﬁ{'yﬁa%@m ahwﬁ{%ypﬁc%p LY RS/ 1M o Qidfibld Konde axAURE Sike. Such

hat ¢contain one of nore silicon atons. Thus t he
hydrmmmor@mwav ibebubpretTies npeessaHY crefshpking aees. Considered as

subsétqf%ﬁréq?)(lgﬁgleaf%%l&é?ﬁb&l aBORB; & Y PAR-GpRE & “Hcp)glc-contammg or

Mononers that” may be inclu egl
acrylateecanitainingrménareernis nmom@rg@@tﬂlmns the agrplie group (CR H~CRCOW)

wheBBSR9 1 B cheast, AARLKURRLARRLES dorbbahond and at

east one ncti o group. Exanples of
[001p4l ynelThe hbcﬂlephhdm @bmrbonn@f the inydatiar ggrerally comprises each of the

net hacrylic n
follo*m_l% lﬁ?}? 1Mc8g ca%tamx%g %%nﬁé&p ggﬁé q%?% ONVE cﬂyg hb@x%&aﬂmc a
hydrbptdtio ph'l)llchbnniﬁrﬁﬁgrE@Hz#@I;l-)haoinmhela ae aoglic mmcmmar andyan acrylate

Slin ts d as a subset of

ﬁmcré%‘?aéﬂZS? FEWE‘T%&? @ é?‘gg%r@ﬁ g%%r\/ e, an
[o011SiCT yI Ilﬁ.tsh{ylﬁ@e a@yllc fihyhices iolida N NAdimetiiylacrylamide (DMA), 2-
hydrgygpréaﬂé\g gtrcl,; m n? @gg}qg%/g -h?fwr{)ggo 'i[;g{{ ﬁ% tcgaxll'g!%mn ethacryhc
acid Ficr}l'lfc éthd ZhénliméhagAROMIMA Qa6 Miktard? théredf. [ 001 14]

The hydrOPhI|IC conponent of the jnventjon g

[001%6)pr | Sestabeaboye, the &R SRPIRGSHGR: Weluding, 5ngt £ ifividual

hydrSﬂmlé'aﬁﬂ Bgn%mﬂﬂ,t &nsﬁﬂﬁn&r coRpAscdfat WAk CAbou® 45% bg'_rrelght of
iCc Vi ny -containin

dr ophi | ro (CH2=CH)
the mmmrcorrmsg@ny rr¥.@ ﬁgﬁm ht pareaniesenef sAchod the constituents
makingWpith Bldomed cEHipYLiene vﬂn'ﬂ?y witB§Hahge 0P 18849BYy, 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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[00115) Illustrative acrylic nononmers include
N, N- di net hyl acryl am de (DVA), 2- hydroxyet hyl
waeonyhat2e9 gl ycerol nethacryl ate, 2-hydroxyet hpdT/US2007/013808
nmet hacryl am de, nethacrylic acid, acrylic acid,
nmet hyl net hacryl ate (MVA), and m xtures thereof.
[00116] As stated above, the nononer conposition,
including all of its individual hydrophilic and
non- hydrophilic constituents, npri ses | east about
composiipytoaTiyn et e depirrd «p‘feé%lhwgtﬂ%t esﬁ'fﬁ’a%?fitﬁs RICCREPE C°li“ﬁ@$“‘°n

Prefe%l)[g hhe R&YHE M ARRRr Sbn&RELht ¢ Pltegéht GR B bdouatEsgingRitét Gbout 7%

nononer comnposition w vary within this
to abo&r?@@’ b bpvesightaithe pnen@rsnbmnmsm%mféép Prenare tipsilicoss lens

prod&ctc Ok ndte %fétgra@ﬁpiétpr%l{? DYanBhel rlgiRg GO §t§Uut 10% to

nposi tion, e wel ght percent of each of
about tmcbgnsmghu@&m prichitsoy gempésition.a JBustrative yosigly nemsptages of the

sy i LT3 B PR o

10%,%"%&@@73%,13%815%9@%&&1%9@: 18%. arrive at the

[OOI%SI re A$ fe5¢ ﬁver %Fﬁe\léeg% @grrn?rﬁgxt ogxlf,qwts lo n%ecgérﬁplrlses a hydrophilic
vmylc&ﬁﬁélhin'g%bndrﬁerp fI@ﬁcﬁBbhlhe vaiylaohtaiiing afugiongrd matrrmp bet
7% to abqut 20% Db ht oE t he, p

ecus s
incorpamisCris R Gt 5 frasest orees R A Ry N-vinyl ectams
(e.g. N-O8YE byrr@iidbrR V@‘vm Ne-REAEMGRhY dcStaRdigs EVIMAY) NeRinyl-N-ethyl

amount” tran om about 1096to about _18%
acewmxdfsﬂé-vpmégﬂwegml forgagaigies Nopnyl formamide Ny&- éxg%/ogﬁérﬁth% vinyl

carbdtfratE Q! 285k y-aldithe RGNy 1icGteRDOARRartidutdriidgrefdied vinyl-containing
ol 'owi ng, based on the overall precursor fornulation:

mon@mems N-m%l-l‘ﬂn%yllazmé@/ﬁl‘ﬂﬁ)b Ti@o)%}mf@% of Y3{J A gprresponds to
CH.é } descrl bed above, the nononer
’¢ 03|t on a ) conprises a hydrophilic
[uowslnyl - Brsficrablyi, tiy vinyleermtainipg dnensimer congtitygnt ofdhe Bionpmgr
[
com sq?cgeirs%r%%gfn {nn%anxgcg%nt r %u% ﬁ'roﬂi]e Y OP %;W{o%o %r@: weight of
the ﬂrmﬂrmon(pes@mnl\tsad rq/prepgmnbi sitloore lehk/Poduct, and even more

prefegelgy é%ﬂféen %ﬁg}‘?o%%_ am de é'% N%ﬁ}:tgﬁ é"/o abc%/t?b% l)y weight of the
preciu@oNEsThpkesitid. ZREbféi@%atB/bhyélgm oy the vaaylaarmmmng monomer include

e DGR b3 TS S 25 Sl 10, BB b 55, 3,

37%I\Bsf%nyb%l\l40w hyds, eﬁen%m)d@el(gﬂm the Pecuséor ¢otpositioh. VIVA
corr esignds to

118

[001@9k+ er PV‘OHPHE?WPWPS@BHPQ ‘HP}%F ORI G0 Ay pigepetionalized

ethyréhe btafderm@@m thﬁpim@@ Sayl, kA @tuﬁerw@@@@bhgdmm@mmg from about 2
rang from about 20%t o _abqut 50% by vveljgl?]t of Jwe

to aboubE gpRiéguaus ety SHde el spenosqrirubunfs ardien

functiShlizZRl WHHEA realftfe BRI STBK 8s mpaﬁ/frm@ bbMe bf bOh&HEL bf tHe oligomer
an anount rangi ng Trom about 25%to about 42% by

may e fghtioptledrsith pr genviate sravprfoemplemincivgs re s8ntléns ude oligomer
react}égivﬁﬁ{ Snie & m%@am%lag)éhuﬁgﬁhé' dHaNEagRR eabld Hfintd8ucihB®ne or

oW Ng:
mor@ s 11698 QYOS onteaithen on bR 4eravin, af3bs gliggmer, e.g.,

isoc 70/0%%1}91 %r?e{?lacgffafé]('{‘mﬁr"), %{ﬁ%l‘{‘@mn% %Qﬁla&ry‘f(‘;}}i’ 'fif¥ride, or

onposi-t
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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[00119] The nononer conposition additionally conprises
an acrylate-functionalized ethylene oxide oligoner,
w0 b@av/14e94 0 say, an et hyl ene oxi de ol i goner poRGEES10NTY013808
fromabout 2 to about 8 contiguous ethyl ene oxide
(CH2CH20-) nonomer subunits, and end- functionalized
with a reactive group such as an acrylate. One or both
ends of the oligomer may be functionaled with an
ac yl ate gr up. Exanpl es include an ethyl ene oxide
@QHE__ A cted with one or nore nol ar equival ents
of a/ eagceg SESahCHef—Fnt r oduci ng one or nore
reBetive act§late groups onto either one or both
termni of the oligomer, e.g., isocyanatoethyl
nethacrylateo("lEN1) met hacryl i ¢ anhydri de,
mefhge rsytbﬂgés fi?ch‘hQrtb(iBoul(H préfeeably Rom 2 @ ghomtldcandiRy is H or an

et hyl ene_oxi de_ olig rrer havi n r.o at, one
alkylgrowpy pReterab Hvertl e o8 g e ot A Ende B . alior,
or calb¥x ;rh QvitiPiHePAOVIS0 GRRBRRI drelst R/ 8rRY @in b¥ca¥¥dxyl. Preferably, Rois a
2007/°146299 "PCT/ US2007/013808 R7\ / R9

loweralkgkeroopispeh gy Bethyl apd®Rq andRs R epeh B (Hifgediaple £y 15 selected
ﬁomt—@ﬁbﬁyérrcﬁc p?)'ixf"é @B lseH 5@511(37{}‘ Qr @Wﬁc&lat@ihdslﬁgvﬂ Beldiv. The

or an preferably a | ower alkyl grou
structume bﬂpvaﬁ@tnm}st@teé aelamoblﬁw@ﬁ@mi ethyigne-pxide R&lgomer@ #pﬂavmg identical

I I
acrylﬁ% réfggﬁ( Cagr Eﬁ rsg flgc\r{vgéﬁr ’ ﬁ%% d}g the %@@1&9@ nﬁﬁe@é’s df8ach
termgrueupn beithe mermtdawbe diffdreRZ and R$ are each H The

variable, F, is select ed from - OH, ﬁn end- cappi ng

group such as_al koxy, is an acryl at®s _as éh'ovvn

bel ow. The s®myuctur e/ﬁﬁel ow dem)g,z%6 TN

horobi f unct i ongCETIK| engOCKLTE)DI i g r, haviRg

i dentical acRylate grddips at each tetm nus. However,

in theory, the acryl at dinoieties at each terninus can
be the same or can be dPfferent. R7 RO O RO " C=C/ R7
~C=C/ R8 ~C~(OCH2CH2)S ; R8 (I O [00120] Preferred
acryl ate-functionalized ethyl ene oxide oligoners for
use in the invention include oligo-ethyl ene oxide

[0019B O e bRgGTyd Qér?la?é"ﬂm‘%hbﬂéhz‘éh Qﬁly@é’iﬁ’: Rfi&8ligomers for use in the

thacrylate.” A preferred acryl ate-functionalized
mvemmyin@h@le@uggeetwlmg@wsde mpmomeghacrylptgendioligerthyang gxide

dxmétﬁée&gl%r q a??ef%bnct Ty na{% SBMLZQH% eﬂl%he IHPHRE fo¥ use in the

et hyl ené oxi de oli1goner is
invepii@s irtrimethylene 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

25



the precursor conposition in relatively small anounts.
For instance, the oligoner is present in the
wEe@cus@ey conposition an anmount rangi ng from BODUS2007/013808

0.05 % by weight to about 10% by wei ght, preferably
from about 0.075% by wei ght to about 5% by wei ght.
Representative anounts of the oli gomer conponent
i nclude the follow ng: about 0.1 % 0.2% 0.3% 0.4%
0.5% 0.8%0, 9% % 2% O/ 4% 0

o tBiFR FETION AbIg AP SRS AR IR Sl o8

comﬂaﬁEMﬁgkén@@@Wné PO AkizAG o 6B the i 1&RprBE@ ¥ 10dtihposition).
precursor conpositions of the ipvent on not%ﬁeé%
l e

The %@Smaatablﬂ spapmaneahel s prseny iy eging 16 p partenz
polyé?f&_l/@{ij@s g 00% %ggcggg gﬂﬁ?\?\gﬁg %(;lgrémfleng 5)(*@ 13950% ﬂ»éi@g@lgrlene glycol,
polypreryleae ghisob'a aopelymafictvémeralyepd éimi )PIW%T}%IX?RJ a ter-polymer

o e 1Pt ARPRAFRoe AL o ol OGN e and
blockThelyR%GS Sudir prdyalkylene onidesdivones majiat imes ba treferred to herein as

s1hco|§{évoq{§oﬂm%r{e “gllil%? Céﬁa‘r wg %?refi)n %% %lt lféf lar?&)gne[?ﬁgk gﬁy such

ere e po ene oxi
polyzﬂhyMﬁé bxidemﬂxcgmyﬁol poI ypr opyl ene gl ycol a

0013891 Y B G Kol L oRi B0 A S ne o

poly@ihﬁetwlsucbxmsb leﬁDM)h&déﬁkoerinﬁﬂhym rc&rtﬂmd:em’mitdgelofﬂiﬂ nethyl
ners UC

| kyl ene oxi d [ ones
groupy e depiaes EPE PP BRI L ARS o rTiban abora: dr a Rgterred
embd&fd®nt, $hé pGlG)HthIHnLaoxyagrddﬁ? arcvaleitly ttaERalto the siloxane backbone
enconmpass, any such ﬁalkylene oxl de siljcones

via 3PS Uk ABRSSF ¥ 281F y &1owy PRRYs 2gRiagevkid #PBHdh fepeth, and are

typlc‘?an P16V R et JTAPREBALAM DI The POl XMt TERE BXidRl dHAIHRAE the siloxane
backbone in which a certain percentage of the

bac ehy xergplanpEpages ipelpdealkyleny chaipg.sukytitirdalkylghoehsdns, amino
amd@%rn ﬁ?{(ﬁk@eﬁrem abdls GrdPoRef Hk?fj &B’Q@Q&H@Ethylt Bﬁ)pyl butyl,

yl eneoxy gr ups are coval enfl % attached to
pentxll, h@mdn@tcb Adiemanitvely inpolyadipdens oxidp siicepmttage aﬁ@m may be a

d1m§l?p2?'ic§lan¥ eiﬂﬁﬁ%a!?ﬁﬂé bl%lcf{ Qgﬁﬁgfg&r ]s%cl"i‘w sé QVAlﬁd%% ﬁlom Gelest

. or ‘ease o attac
(Motriseilpg IPAGI I(;dnertélyox |pdblaﬁ¢y&¢n¢s>md)e siheors ¢fthe imvention w111 contain at

leasts%lagg{) ?%]’%tbé/ dw l&g&g eﬁg t >Sc1denarléjxq1%rea{ar }/ 9%§Q%h&§n from about

am no
30%ltb laBoutFa0sh @bl)amk)aa&cmrﬁe aneférmdquolmlkyleng bmdp$11mmnlas amtain

oo BB o B B b Rty BB orp isgnes conn
aboud 26®4 ﬁvﬂfwmﬁcﬁenwbm ?xeotyg '52??‘3“3%@“’“'75”@ 80% e 506 bl weight

polyg Ryt aoida, SOy, cals Having by SoPRYY SHERL g gaeater ctbylene

ox1dg E}o}d ﬁ@f&ﬁ-s@fuﬁl&l q)ellrﬁ&’liﬂgﬂ* prefiirdd for @ige a\dmeqireseheaﬁtenta@om
oy\/\mgtpoya yeneo and . nor
polygikyleng gridg lieenssim pigh th eewﬁeg%wm%%ﬁ%ﬁ éé{@ol ora

¥end@xid &horehe d ﬁﬁ'ﬁl@dl&d xi de silicones cont ain
pmp9 out x50% o? egregt er pol y ﬁag?gne oxide. Illustrative

[0015@] yal Byraptary ppbyalkyileneixidssibepnesimpry 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% ethylene oxide)] block copolymer (PDMS-co-PPO-PEG);
dimethylsiloxane (25-30%% ethylene oxide) block copolymer (PDMS-co-PEG);
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about 25% (wt) pol yal kyl ene oxi de, 40% 50% 60% 70%

75% 80% or 85% by wei ght pol yal kyl ene oxi de.
waemenad2by, material s having about 55% by wei ghtT/U82007/013808

greater ethylene oxide are water-sol uble.

Particularly preferred for use in the present

invention are polyal kyl ene oxide silicones in which

t he pol yal kyl ene oxide is polyethylene egcoI or a

B R i 7 —
(PDI\@@%BLMP{HCB”H%tﬁﬂsﬂé%e (56135Y% ethglene miﬁeabicwk copolymer

(PDN S PSS e blpuete (HutiEs COBUTI (579 BAAK pottpst (PDMS-co-
0/ - -
PPO-‘T’*E%B B &hﬁé%ﬁdﬂgﬁoiaﬁéisé% &ﬁ;ﬁ@x{e oﬁﬁgjomb@la solsaiyﬂh%f g S-co

ene oxi copol yrer co- PPO- PE

PEGXi ”Heet fmgumgmtalwelkormemm %hmee ﬁ@rr@moeé)to heofoldowing acryonyms

eI, PR Ts DB, R Pe IE 0 P 71, spd DBE-814,

respeptivgly! enpreforralicpalpalkpleny Ioenb Sdmoaie)q diphetlesidepok (Ao ethylene

.+ (PDVB- co- PPO- P : »dbyret hyl si | 50- 55% et hyl
o R SRR TERE TR (Kons coopey oo

[0012B]ret hilthoughthe ® ABY efBactaila gompenan lmhgb bcbjmcsdmt in the precursor

com&oggo lnﬁpwyéﬂgwug}clp&%tjer%%gf(%% ag dl me fslé)%(%_%n an amount

rangihp €rdn® asgulm tPabota 3y by eveiptit Ciﬁe&lrdtbly Gras abautri®gpanabout 30%

by w%%é% f0| Elgl 3%%%@%%’61 (Gel eSt ngslsé & QEIF;OUD ranging

fromraﬁﬁﬁlem%\b@| WmFl?t @ra%af 284 u@alvéighk mw@laoy diﬁoﬁht& tarahe
i s_dinmethylsiloxane (75% et hyl ene_, oxi de)

extragahls gﬂmon@mﬂ% Pyecuisen OBPONFIPR HFPe *Hs f?iA@Smg percentages by

weightt { {6t 2594 abAIN2YE HbolIRY5%REabUUE 26, abbut!d366,bBGLI PR or about
conmposi tion in any anmount, preferably the extractable

30%conponent is present in an anDunt rangi ng from about

[0012%’ t gog{)&g%ﬁf%gﬁsmﬂtegﬁ&%r S pr e QchmthHéﬂt%ﬂiﬂnsJ:Q % addition

era
to th@pomnwiﬂmlewxmmbm aichaiprtwweler réagenn @nb@mttramafeg ireggent is one

that ;F:ng{gt %gétlo:l’lot)@t ¥e eiaf%alts&:c‘rii oé;{x ?49(3-??)@6&’1‘?' ef*s Exemplary

ary anoun ract
chaint hmqﬁcreca:gm focr@aqmsmelpycsenhmtvan!teort imellfdolthmh ldgsulﬁdes

oras BG5S O0L 358 5 S SO PO st

agen{saﬁdlﬁﬂ& tHiolscach as bunyhatea:mpam, letuingl rﬁ&%ptaa,rmxﬁhhmglycolate

ey G50 BROST o BB 1 A oG PSS Brpropan
trls(thio@[},&:f)&[’te)t &aganylldlpropme tris(tadta. ﬁhﬂﬁ'ﬁﬁ}ﬁﬁraa‘te)apémtﬁﬂy_thntol
, ween_a radical_ s on- r adi Spegi es. .
tetralﬁié BigF aiipPrananre) Al drehis 5@1@%@1 S g Ehe R pfice, hatides
such RE @5:®0h tétPacBlSride) crb6h dslRibkdihides chldfc&b'hﬁ | dielﬂorobenzene and the
anohal i des, and al | yl ox onpound

like, and glyloxy compenngfFuch aralbhamialeehals ard ealgisnthhese chain transfer

agentsthhy B8 uldd BHFiGHIY s MiilredBf S8R fARe fdraPéiRk. Preferred for use
nmer captan, octyl thioglycolate,
in the invention are allyloxy compounds, that is, a compound comprising one or more

-

allyloxy moieties.
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et hyl ene gl ycol bis(thioglycolate), 1,4-butanedio
bi s(t hi opropi onate), trinethyl ol propane
wao eoogfisd2vogl ycol ate), trinethyl ol propane PCT/US2007/013808
tris(beta.-thiopropionate), pentaerythritol
tetrakis(.beta.-thiopropionate), and the I|ike,
di sul fi des such as di phenyl disulfide, halides such
“as carbon tetrachl oride, carbon tetrabrom de,
chl or of orm dlchlorobenzene and,_ the |ike, and
[00127] | y| dxsorapemsl ARIpTising #f Iaast ape plLYQYY MG F0SSSsRE thp following
genméﬁé§ Q-strhfgs€ chain transfer agents may be used
ividually or as m xtures of any of the foregoing.

.....................

Preferred for use |n the invéention are.allyl oxy
conpounds, that is, a%fwaund conprising one or nore
al |yl oxy noi eti B£3=2$C 005 146299 PCT/ US2007/ 013808
1001271 A corrpound- .(;orqor.L3| ng- at | east one allyl oxy
wherd ek e PR i ends 2 o AHRRAS 4rfd S lrbUs iR,

remalﬁeéﬁ 4rG8sides bEHRPudnt intoledite,al.¢.y hroxigohal] et any crgeni@ small
presents the remai_nder, ohgpﬁSIdue of t.he

mole $-viF wléerb en fpesther mﬂh t %Y x&obeé}an is cg;?%ﬁef o} functioning as

a chafilkSEHrAgedi F‘r@fcréﬂﬂ? NQ G ey dBsth f&ﬁ ralcwhbh sudheasadthanoX Ypropanol,
noi ety, 1I's capable of “functionin a chain transfer

butangh @nl thephlsq ©r pbspituterd versipasithergok: r%ﬁf%b% dnbie eidpe of
ethangg gﬁ& ?}@EE%LSS sRhORARRhre (-CtiERAbI, a0 1H3 thd dRin Qﬁnsfer reagent

tute ver si ons thereof. Preferably, Qis the
corresmaids 2 @ilylayathaopl. and possesses the structure

[00 Z(SAr resh oﬁﬂéhéentgféclﬁvg obd8d AR $§tﬁﬁ]1§f §c]id1f1§1§‘9?5]€ham transfer

to 2-al oxyethanol 10012
reagentioent @mcteéwec@ngwé sasth astthesetdescrifpd; hsnein is affeetiverto provide

oy 3R B0 ANy RSB oo,
dlmensaoqnacl and thys1eadtprap¢raels iy additios iof i cbaia tvosfegegentdiactions to
« es _havin rs ced varigabili I
nomgﬂazep 0y an&gioﬂg} g@e pregursorlens co é%m{{ons ts&eh%ﬁ?%%ﬁl?%@
o ot uncs & he Bt et St "Bé‘ ﬁi“?‘é’méi P ons auch L hat
variap g 1 o TP OGO YRR P ARt AR LD R PRKE contert
oxygb€ PedSeabiity Cathtiey cdrRadt @.ﬁﬁell %&)‘Eml&lnilb aﬁnﬁcﬁzﬁ{)@e GdvhRding tomtact angle
in_any one or_ nore of ollo g C Cte”@\s,tensﬂestrength

or reesding FHHAGH APAISY-dP SteEFTES mfractlef;

- and tR& Bkd. CF&piWsﬁﬁtze %ﬁﬁbﬂlt}dw &e&ﬁ%&etof@lﬁkgf&eg&ﬂgml ng
cont act _ang| recedi ng_contact an IeL”h ysteresis

characteristies 4s\xgmcn1a:ei@ss thenabrt20%oand is preferably less thepahgihl 0%,
depex?rdg?% hg§n 'mé&s‘am&%r ARk EBE foatted bBHBE NddsYprbBucN¥n 8AC0PMmore

C the foregoing lens characteristics is
embadjpirts) thy viasgbility ienatanstorore ofdens; diameter.aupibyiung yater

contetnla aa?kdﬂg(}%oﬁgg/i?s al‘%)gﬁfﬁ’%% ks ulﬂgﬂa ﬁﬂaferm& tid SuthaBel 6Pt Bnd even

atures S pI‘O uct.” In one or nore
moree:m’@dahm st ahout % erlessaFreferably ithg fgnsshiemeier appagwfa population of

lenseg %Bgsegéeg wagfabllﬁg W 1O tHU0RE £5%.

[00129] A batch or population as used herein refers to a plerality 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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content, and/or ionoflux is about 5% or |ess, nore
preferably is about 3% or |ess, and even nore
wee@riay is about 2% or |ess. Preferably, tPer/Us2we7/013808
di anet er anongst a popul ati on of | enses possesses a
variability of less than about 1.5% [001291 A batch
or popul ation as used herein refers to a plurality of
contact lenses. It can be appreciated that |nproved
statistical values are achi eved when the nunb

(001360t o ThYo iR FiperiepmesHt BropByR PRI APCGa daimproving

the do%%g of b%oﬁ‘émylé‘ﬂeeéﬂxdé QiR by @daing el G 6 abdtif0d96 & about
certain situations, “a batch of contact

10%bynseightraffacehain traggfer agest, praforabbnamadylpsy segpogad, |aea§rf0re

el SIS 0 R AR ol 5 i

s1hcd'rtwﬁax useningirepaiEex $ilicoteehysiregal woniantilens produpk: Rrefhsably, the chain

od for,.i rovin t he ency, ° b .
o et ST GBS AR o
useda{%éih thé @ﬁ(oﬂ@ﬁcwmarﬁéular bdtelh of pdslaallk&mne ag@de silicone, e.g.,

silic %} |r1§,1 &5&9&5?(@ gsh%q; %l}ll Fg%?vgg ng(r%]%‘é‘i on (axpc{ rﬁi St }‘Q(:tors being
equal, @cnﬁxfoeidereeﬂﬂar&maedeuﬂhﬂhtem gerproduct having an@ufcardiamseter that

s G k830 S 15 AL 85I 5901555 S 5ot e

outeﬁﬁi%klrfgterro@ RAERPformPB ﬁbﬂé& of al:%mﬂa@t lehoHiold%r la;mmal fohthing surface
used herein, the "potency" of, a %L b &@gr bat ch
of a sentpreﬂ g Ry It IS 160 PBG Aboinent the hyralideR product has an

oute% alag,%?&'tﬂ&frﬁg o ASrdh Sb8R d. 98 Yo 1.0% tﬁhé];'t}{&rbfqﬁ@ 6&RhE1abAsIRold
ot her factors bein e ual Lﬁﬁto provi de a :

empldyed|or exneld dnsedt usegdde &vrédsu meldi dde greaser the
0,
redug{lglgﬁ‘f Eﬁ?&et %ﬁgé]rlgﬂg gn%gg%t, %x %?ét&%?@g%teglﬁ%’ of the

17 6m apb out
polyalkty&ned:xadmhcormﬁ \B{hile figaF bnﬁﬂiag\emm aremsaswge o6 Hheaability of a

chalpzwg tl%ia%énit g% gnﬂvn?q s111c el m:eogms ot 1! one%gorgo gsf ha%ufg%% ﬁrﬁf)le properties
withiy 8 icHhiedlly &(Eiﬁ:pmbdnitmge mgixmussedmbeve dts&rddttmn tbhatolyalkylene

es froom about O.
ox‘d(r?c? CORE PRIGRLC WETige V@ﬁlp?thgre@naqongnﬁgq d prﬁ%ué??r cogg)dw{tlon is
addﬂlegm}fséﬂbtl&e 1) pfcaﬁtﬁe g&a&r pohsistenidye(i.g), eaheed vigability) amongst a
reduction i

| ens di i nal product,
numbgE0 bq? HEOPeHbetS {’; EB% cl"ﬂ%"t {?BF %‘T%Fene oxi de
[0013i1] i cO nveefem9 ) f%smhg hERGréli bﬁaﬂ'&lﬁaﬁﬁ triafisfon 8gdie aﬁcﬂJ pelyarkylene

the ability of  a ntran ent
orids; FHeanR e LSRRI FPBHDE B ereon PR dir el fignster agent and

fronp EBRROHIED 95hri golFalRyIeR 62k xlmeﬁ@ pmﬁl i€ td SYY8 chai® transfer
di scussed above, its addition to a polyal kyl ene ?X|de

agengi+ polyallylene exide SilIHORE MYXtHIE FayoRB IR B BRRR the Sellgy
eerBFOVI %@Qﬁntgg'fmﬁéhttfaﬂgfe& Seagefidid. | 1 anglo. y @ﬁf@sta ¥£0.700.8, 0.9, 1,

great er conS|stency (i.e., reduced
1.5 \2a245a5u 3.p14)4. Srasrigsartsdo theiedsegsponding 28tts Rplyalkylene oxide silicone,
faot f I t I

o ERIOAR0A 00200 Sk B0 B2 ST TR RE OB & 65,06,
95.5%a9ef$f, xaspi:cpméiyaﬂhyhgpéler&;m de silicone will contain

fromabout 0.1 to about 5 parts of a chain transfer

agent and fromabout 99.9 to 95 parts pol yal kyl ene

oxi de silicone. That is to say, a chain transfer
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agent - pol yal kyl ene oxide silicone m xture may

contain any one of the follow ng exenplary anmounts of

webarnsd2oansf er reagent: 0.1, 0.2, 0.3, 0.4, O0r&/US2067/013808

0.7, 0.8, 0.9, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, or 5

parts to the correspondi ng parts pol yal kyl ene oxi de

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,

95.5, or 95, respectively, anong others. 29 WD
ADDIYISINALIBIRIBNEDEF OBSHAC0N D H SBRECELAEPN T GNANS BRRPRERNTT S
comPdsiibkd CONE HYDROGEL CONTACT LENS PRECURSOR

OSI TI ONS [ 001321 The | ens tpreg:ursc_)r conmpositions ...
[00132] t heThenpanpicsArsargompestionscfthe nygatien Bigyalso include additional

comp?)gg}:?tgnégt an uﬁraﬂrioletaﬂlw i¥samie?! Stu(\PNaiaBbs 6f @@err%y Q!?]stdfv?&, and/or

ti'8h or energy absorber,” and/or tintin ent. A
tinting\Agaits ok BEY ahsoybéremaxbey e.2.a2 stronmy Vinbsathss theé exikis relatively

. ihits [ ' taby; ' . .
i ST el ARl Wi ey
transparkeat abosk pbottr 30spar Exhmaphss\scladophotegdymerizaanpl es

i ncl ude .ph | i zabl e.
hyarg e BRI o s i i i BV RE VEOR 62 8 Mony-4-
acryl3yloygetusyy BenAphyhang| coprichoally HeniableharOYiASORB® UV416 from

conmer ci I avali e, as CYASORB 416 from tec
Cyteg SRS ag YR - B brdroR s T aasy okt MiapphRagRfichone, and
: photcgﬁdl?ﬁﬁ' fﬁﬂﬂﬂ@_ ls&%&wmles@&dn_ mlal lh&ilgp@{ﬁlg}s&ig&&b@gOC@ 7966 from
enzotri azol es,, co rci vail a S r) .
Norangge chmhwcalmrﬁ%lﬁéﬁf a\\{rw BFWP&T‘? gwss lﬂb%vgntwn
inclu@l ?,Ql'y@l%'rfzaﬁl& tablepidafly uhSRuidled RRzINRY SRliEABtes] 9]-sdiRtituted
polyreri zabl e, ethylenically unsaturated triazines, . .
acrylaigs, ang mixdures shepeofs (irneralin $gaking,a Uit asorbendt proseny isprovided

in antddEER CorrEGIRGRILl 1% 2BBGRAKS Ribight PeeAPSOME Preculdor composition to
present, IS provided in an andbunt corresponding to

about b Suveightperesnief throparepnsitim. (Pratiphlady pPEdprreb s soPROgitions
whicEanlﬂﬁ’é:’#g)r boufBiedh to %ﬁftﬁ §Y péifedt b & t bﬁ&:ber.

articu y preferred are conposition whi ch 1 ncl ude
[00133Jom abbeipreouBds campbsitionsiofithe érvieation maywdsogineludy a tinting agent,
rher L r il .
5l 300 Sk RS pRUBEA AL ORRBLL PR 16 ot

agenbistdrenctiteadiearrpiginenireffeetive pr pubwadescodwrgo domtesnltingtlent product.
Pr ef.er abl

e o e, e e B s
Exerhplagy piitheigdents inelmdt itwefolipedngibentdresalibhiatacil |4d(41;5}di1}ydro-4~
PTE N TS ¥ IR WY
i e L St
bR RSB Gk A SBH Py A A5

hydrbxy-Baphihiab- 200 Giéﬂ)%i-llﬂ—na hthalene-disulfonic acid, trisodium salt];
7-(acetyl am no) - 4- hydr g (p

| - 3-((4-
[coppirs SSRGS SARISIRLE S Ter sy oo Nop)- sulfo((4(C-
. ; e .
i bt bbb g ot e
[2,7-naphihale Biccid, |4r%§mn@-%ér/ér,0xvﬁ¥§* i @al t ] ;
i 2-)-N29, " N30,
(sulﬁ@@ﬁl&%@?@ﬂ%&%ﬁ?%ﬁ%&@&ﬁm aafo(2-)

[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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sul f ooxy) et hyl ) sul fonyl ) phenyl ) am no) sul f onyl

derivative]; and [2, 7-napht hal enesul foni c acid,
wa2@mia9b- hydr oxy- 3, 6-bi s( (4-((2- PCT/US2007/013808

(sul fooxy) et hyl ) sul fonyl ) phenyl )azo)-tetrasodi um

salt]. [00134] Particularly preferred tinting agents

for use in the present invention are phthal ocyani ne

pi gnents such as pht hal ocyani ne bl ue and

and RIGEISE) Bt 28R G0 00k £ h U8 A0 WSpeorporated. For

certairié%b liefidrayva niikaite of 361oWinaY 6¢ eipbied for better simulation of natural
/p S2007/ 013808 and bl ack col ors., Opaqui ng agents
iris appeIFAReE- t i t ani um di oxi de may al so be i ncor por ated. For

[00135) t @i B AR di; Wd HYRSent PréBukdor c6mPbsitioh @ﬂi@ dBRYpri¥R one or more
enpl oyed for, better simulation nat ur iris

initigipfROmRAYeEs. i[CocuespPqundcanrtle of lnlilﬂér‘%?‘gg’é‘ﬁflzﬂf‘gb%ﬁ%ﬁrlecmsor
com &qﬁ’&?' J‘e@i‘reﬁaa\fe BRI B8HA0R, PL., IMiRorsi Havided Qick-off"

npoun , a conpound capabl e of initiating
tempptmt\)me rmelwqmg@ftharrmlemam witlco ey kickrpff thp@d and using

a relgt’lfe ci l'b%? g&l u\{xmftthgsx?{lﬁfor IEE pos]lngie tb%&fc%ttﬁtg?’dnngpuﬂ of the present

erature ng a
lensésnivhicht may vhetdsbyam’lpagh'éie akncmlnt of femavmplrmatgrie] thahig removed or

xRl S e PRI e e il cbcyea i
the preéseaepreciRoLbompysitidey efltle inveation isih2 aaznlid(2 df

R AR SRS LR, VLIRSS s LR borars o

abodt BQP Rkvhich isithé Rimppigtheeyfoviich tHelreagive@niponests i Sar precursor

ositions of the ipvention i azobi s, 4- )
comp ?lhwlbgﬁslaﬁ@ RPBITRITiZe- ARQIRSr rﬂ; r@iﬁf mlwwlf Bigpfor use in the
comﬁ@s‘iﬁ@ﬁsﬁﬁ&h@ ideplioR id aioeﬁBﬁécﬁl%Smﬁfile (MRROPER), Which has a kick-
|ch|stheterrgerature at which the reactiyve

off temnerafue E abept{9N Gor Alsgsuigable é‘b‘%‘@E is VoLQ®19% Begin to
azonQL&q%‘ﬁ?frbﬁﬁmleA%ﬁ e {het‘@RS@t!hehﬂéltlhﬁtaﬁfrs QekctiBbh Bede ardSRailable

ositions of the invention is

frorralz)uPbmtiWnémmgtw,dwal rAd@newizhxm)al gdiatophinghidg adtrides such as 1,1°-

a
ol SR o 220 i BB S o v
typedbf indfiatbisesuvih 8Ot dse mnailablafrome$ignsAddidcr. | Opbthhbmically compatible
r om DuRont ) pe
silioRiye i SReltopfast 1608 AR esftd HoRRE s dqmpositions it
compride abouz O2-8.7aets @ff S3ANOH (oo fitont aba@it Oahth about 0.8 weight percent),

or By 050 RS S BRVAS o, BT B0 wea

percenymaAl drich. Ophthalmically conpatible sili cone
contact | enses, can ned from precurs

h
00136 o0 e GRE I COTBIRGIPS B e aTeroD ey, SR PPRPGFe & demolding

aid, Y52 0day Wndf dﬁﬁb@%ﬁipo%n&s tfe@tieun nﬁhl&g/\thlo%facﬂe removal of the
ercentl) or about 0.1 parts to abo

cureq gorsaghlepsasdramibaRE Mol &s" Bemplaty %fnsl%a @ﬂf Pinchade hydrophilic

silicBRES Bolvhlkyl i od@des Al RIRBiHASSS tﬁ%@psn ti ons of the
invention may al so conprise a de

[00333] s ay The Pec@ysorsPBNOSHIOnE ARy aéﬂftmllv éomﬁrlﬁ%m ﬁiﬂgeWP@cted
frond A& drbup ESHRYRng Y Helfnol, ethoxyethanol, isopropanol (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,

31



cured contact lenses fromtheir nolds. Exenplary
denol di ng ai ds include hydrophilic silicones,

w@eioyakdeyd ene oxi des, and conbi nati ons t her eof PCT/0887913808
The precursor conpositions nmay additionally conprise a
di  uent selected fromthe group consisting of
hexanol , ethoxyethanol, isopropanol (IPA), propanol,
decanol and conbi nati ons thereof Diluents, if

ed, are typically present ano ran

reduce mﬂ%ﬁ&utﬂncimqaée%aegatm&f “(%?F:ﬁ{ﬁ? gerﬁg?n o
secoridgl atively higher concentrations of diluents tend to,

but do not necessarily, have [ower jonoflux values
[00138] V\DAg@}bwrlad@mm@m@é?)@fﬂmi%G@‘“%é&ﬂﬁ?@a\{‘ﬁ’ﬂﬂ{ﬂeb?n‘“t

]&ﬁﬁ I Il as water BUTs

1ense§gl%a‘%é§§rrlt 8y g p@%@%}rﬁg?g %’8?%81 Addi tional materials
[0013§l]| t abThe teon "edditivel’ imthe aontext afdhepresgnt ppglicationreess to a

comp[oggiﬁL gg Tﬁ‘)ﬁ_ﬁhqu gglr Ag% o?/fc%/éggn t aa]%%gént ?g%yg%r&%?lefﬁﬁcone hydrogel

contqot kse precapqot lcclaposltlonsatﬁlelms -eixtragted pohyparringd silicgng hydrogel contact
I OVi I
s A AL oS P R TREAE et o

lens. OWhile @eﬁh}aps act lasingneisynmli fleplresa:hng ) aélcbl_;x@l hm@fegelmmtm tens, this
| ens,

S not necess
in no e iRl eG ikt e 2 e st Resd e AR EERARE 10 Be grursor
comﬁﬂ@}doﬁh deeinmsg Ibﬁﬁ pheiuag BIsenilt af 1|§1fchrsanrc£mmmdﬁ gn(a'e additives in
silicaqne rogel contact ns, this., i.n no. wa
the compPIBENS PLR SHSCR SN i Fratgals, dienpgiofd 2 pmgvable
addithv® thiE o SRUIIRAE 1EOPIRELsIngISF BE coRaty mnmuﬁx@me manufacture
products as a result of |nclu§|on of one or

therel apay SREmPHONG PrMEEsRIGRF RIS AS thsrsiligome by contact lens

comﬁa?é’c?fbtd Qﬂcof&(ycﬁ&@éf@bﬁtacf 138s bbalnédififin ‘tl{e M@ﬁi@&@bble
ditive na e.q., facilitate the processmg of the

commsmcambsp e addifivig, arirembiraiions thereot. eiseghergip,an additive is
one §5’&ﬁ Wife fbon Phfe- @{t%%?erdtﬂo@ﬁn%zécf‘s‘?h@dﬂe'lﬁggﬁ%l contact lens

roge contact Tens conpared to a silicon ydr ogel
prodmtnfac Exaapie, ebeddifiveRy hnsuhgastislly eIV 6pr UATeaCied) or non-

rcact?\%r@g gi#)ﬁ lr%te%g %\g{hhthte %%&%glr'{;p'aéglts QF e QSN A et LS sﬂllc%ne hydrogel

erern tive i's “one that
lens pxenm\sabtcanpcvsnmxa spelethax theeaddswerrtﬁey met $ubstintiplly begeane a

covap%;gy%%%nd tpal‘t%rﬁhe Qllglﬁgtpol %EBJ pq'odfl'& Depending upon

trve may ubst'an eac |ve
their mnolead arewiyight ambshape eaosti 1felo( all, ofadditbas amle)xtrmtaﬂvlet fiem the

IR Y PR T ——
com%tﬂ;@ﬁ%ﬂs\ban%e&trlﬁméd Srld»hs? pBIyln&irizyd bﬂmnehﬁdrogel\mirmt lqns product
oun |ntera ting, polyieriz n
during, SRR ERARRG. 0 & PRSI o SR TIeRaReui SSRoe
prevﬁ»ﬁ@l@fhsa éBdivable for BREracthble compatéhii] is\utsd dneiderdd actadbitive™ as

from the polynerized silicone hydrogel contact Iens
sedJietsdrct . Therefore, the additives in the present

[0014@||rm031~:ka1aﬁ§s 6RAdEvEX in addifién {4 B PA DS |c)(ﬁ§c!5thli’le @omponent,

i cone_hydr.ogel contact |ens produyct n“ér%fﬂ an
inclugg pyighot Bﬁllﬁﬂ@&&hﬂéne glyge! stearps) Gietiynerrly Fagolaurate, Cz-Cas
alcolls hGdIBRC,2S, sifRfes] ARMitives can also contain one or more polar or
hydrophilic end groups such as, without limitation, hydroxyl, amino, sulthydryl, phosphate

and carboxylic groups to facilitate miscibility of the additives with other materials present

". in the compositions.

32



previously as a renovabl e or extractabl e conponent, is

al so considered an "additive" as used herein. 1001401
waEx@npies of additives, in addition to.the PAGRT/US2007/013808

extractabl e conponent, include without limtation,

et hyl ene gl ycol stearate, diethylene glyco

nonol aurate, C2-C24 al cohols and/or C2-C24 am nes.

Addi tives can also contain one or nore polar or

drophilic end grouyps such as, without linitatio
[0014;5 dr onlt‘H?ﬁ o7 besin liawjdipy sol ldpfﬁagpﬁ'éff @chﬁ‘ﬁg;ye‘éﬁp&egsﬂ e
amp}Q%}QHQ%oﬁx?oﬁﬁ&d (!,ﬂgg@];,@ mscibility of the additi ves VVI th
erials present in the conpositions.

[00142]07/ ﬂn@zgglwrbm@ow addigps mpybe zefpradin & %@nesa ﬁubstantlally
non-}ggcth/ré 4% ﬁ Y G Qfirad Héc% IR 8HiRRd0 &ﬁ@%ﬂé@ﬁ)u@%&@ﬁ% FAOS

conmpounds or agents 'n certain
extraeﬂabbchomm dhiiprepynser mp@ethréf(tfrth%mv%tl@smylaiﬁ@rﬁ@tam

alcohlo 1c o %n%x-a% l‘%’)hc %ﬁﬂeﬁtgaghkﬁlg?hgggﬂﬁéﬁs,% d’ﬁé’ Kg&,teﬂp ltﬁﬁcally present

e previous escri -
in anﬁxmtsaleksaﬂhhe abounpld@de Gev/w) h’ﬂmqnctelctwaqxromdncptrsimipquﬁsnbcﬁomposmons

can EYAG AL ADP PEITY BLECoTI SpEpar fudfipfian @ sid he formation

of poiyit eyl sﬁif:@nd b{ﬁirﬁgéﬂc)bnﬁbﬁﬁﬁﬁl brechﬁoﬂfmupbsﬁtxbﬁ Su(ﬂ'h:&fby
about  10%_( ¥® The additives, provided i,n the esen e L
facil SRR OF & HATSEEH GO IOE 25 ARGrEbRSY GAERed cormposition;

(ii) ér@xlah&i/\ﬂhe Qx&ké}‘?é‘dliﬂii’@sof tBe ﬁremﬂtﬁ@}s&d@ﬂﬂyrﬁbt)z@l silliddie hytdrogel contact
formation, o PO rrE_rI Sili.cone On act

lens prodctsy Bchas by faoil e swi ding o¢ ﬁhea%‘)%%ﬂ e anolf SpRing the

coméc@ 4R tprSefucd mﬂi/mﬂﬁamgsaeq ot the RoftacHleA9Prodiaseom a

g@éat ed conposition; ng/{ n ance the
contfmt saels (i1 y ynmo"? e grndrob of phitsiead PREAMAYESE 0f th contact lens, such
as byc-’llehhfmﬂg & aPYGTRPR] cdrat G p hkﬁ@ﬁ Ipii'&qk‘l%ff among ﬁ'])oﬁﬁla?i}én of contact

f aci at | ng em)? di ng of 'the contact | ens nol
lensasofqr gkample, ameng sliffergot batehes of contaet lsnsesdfivy enhance the wettability

of co %‘t hdrs2d 1s06h Qseﬁ foﬂa?)gl J.hé ?f% MeR6f a L&%ﬁ%ﬁ@s‘iﬁfac? ")

roma dontact |nprove the cont
posmmfel]o hfeétahe rxp:aiumwfaostaof len$rs, smﬂnt@chy dedweing theohodelys or

. by.r C ari abi | conta n i
e S B O B SPGB e come
lens@z(amhl #3, byarduagngithd enefltx bitahad laises cmhpamd te nemwsst lenses

e SRS 5 N o o QB RS s,

addigvéslfeeided W) thefjodidnt vehposfibecinay fienctiod ak ssmphtibitiatacdemolding

., lenses, sych as, reduci ng nodyl i ncreasi

sids RSB A PRSI BEPOEr ST, CEAAEBISC PRI sech s modulus

influahdifg hgédis, ibAGY tbdubingtagents Ot @Bibindteiis@f ang A8 oAMAdY of the
reduci ng the ionoflux of contact |enses conpared to

foregqiig-act | enses obtained fromlens products which do

[001&3} I NQ| d6Hp=RTbiIRE intdyVignprav@tdertahied the nlideibility of the components
ditives provided in the present conpositions

of the pERSERLPICAU SELPIAPPRBIONSz dicg exrBRls: A cargPatibijger can n réduce phase

sepafRioR i3 ididatdd dith tRBY¥Ric6AlcoRBIAAR HBlyntRS Eﬁ@{ﬂ&ftﬁet lens forming
wettability enhancing agents, nodulus  influencing

compepeentsscornpsved fa formadations avithguheampyibiizami nat i ons of
[0018%) ONPrd¥raBRY, Gn3hdite 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 physical or dimensional variability from batch to
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foregoing. [00143] A conpatibilizer may inprove or
enhance the mscibility of the conponents of the
WEe@3an29pr ecur sor conpositions. For exanpl e, BCT/US2007/013808

conpati bilizer can reduce phase separation associated

with the silicon-containing polyners and the other

l ens formng conponents conpared to fornul ations

wi t hout conpatibilizers. [00144] Preferably, an

additive is honogenously distributed throuqhqut the |
batchy theyeleyt inzprovios thewishd of ¢liticalhracepiablsserinbalateally ggmpatible

.3s t , ved fromthe polynerized product
eI b1

ex I'on procedure. The present contact
[00145]ns e sSExzemaplatyhre alrgonrahpysitiing ip acehrdantewitinthe;jipygnsion are
hysi cal o i gensj pnal variability frombatch to 33

P"’V@bxé‘bﬁ’f?‘i‘lfkiggg%&é%szoo7/ 013808 batch, thereby
[001461pr ovCegaihRmbpidirthehto bf tHei préseat precaxsoepampdstions include

opht hal m cal | onpat i pl silicone hydraogel contact. }
polyREfeate Syisaasy SRR FoP i} opS BERTOGF ORRROLTTS Gaeey in mon-polar
resingo@fict Bme enoMis. hOtHee enbydithénislinehrle spelovompositions in storage

Exanpl eg 1, 3 ang 4.1, 00146%. Certai n enbodi pent s ofal
contgifgrspiuchanofiies e d like, 9 B TiSPOLNS Jraffgepsuct: as manval or
auto@ledPipdtaaplievisdd. i cone hydrogel contact |ens pr ecursor

conpositions provided in non-polar resin contact |ens
nol ds. Ot her enbodi ments include such conpositions in

Metheod phEarming a Silirone HxdrogeLcontact L&8s and the Iike, or

[00147] di SERASKNG, iﬂ%‘ﬂ)&ﬁﬁa%f HTikoAS hy@BHal cofifact Rk QiBRRfhents of a
pi petting devicés. Method of Formng a Silicone

|
silicpedirstyescl contpaiclens BisSUISODICPRPOSIARTL TS| sAgh vaeighﬁfi@&fi dhspcombined.
The %sﬂtigfg‘ﬁ%%%ﬂ%&itﬁﬁ% fifch tLFasHy RRRRN RN LI magnetic or

le. hydrogel” contact |ens precursor conposition
mechanicad anitvinge atheptionadly tfhieredlorremerd partiphiaieses ul t i ng
00185F 1" AL 16GRIPAAE iRntiSn %szet r#x{%hﬁ@éd', Y. gllaX MustStdd in FIG. 1.
usl ng magnetic or nechani cal xi'ng, and optionally
FIGf1 istecblock dingraamiliustipting A cethadfor pt@bdriga Siticonemyslsggal fcontact

the inventi ro , . il '
cns pABESRLIAD. TR ARG orSallmorifad B ARd coma
lens n&abtodoXded cpntackuensey can bt brabred pyctedgel fopostialle for direct
r

lens. In partidcular, E 1 illustrate et of:
placgHER nPRg 4 Rk STy et A I8 fodtlpy he tems o
makethdlieds sdtibicior uensean epn Dhe giliocncleylirpgel coatachleasdsarfithe
sui.table for .direct | acenent on an eye of erso
PresGR I ERHOR o BROAPF LTS £ RET SHACHERI PG OPES THShip ghe HOCrare
illush'lﬁtledffﬂkﬁ(}thh?ré Eﬂ‘iisi@diéd H&{eii} sisO‘l'cablSrﬁ?Ele ailicepehydrogel contact
silicone hydrogel contact |ense t presen
lensieh dipe ST pleBacag dadernigon 1 Bey fi b e B 6B gt droeel contact
lens&MGn@ sndchiRinl RALEW ELaltdrlthd ek Abfigh hftedefensing #egens product
consi dered herein as "cast nol ded silicone hydrogel

fromeg prodd membshses” . The present |enses are understood to
[00148] "  UliystaRLE6FmtHdds 2eprBdEEiAg 8bnta &bk, 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
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| enses” if no machining is used to alter the |lens
design after delensing the I ens product froma nold
woresne4629¢ 001491 1l lustrative of nethods for proOusioNy013808
contact |enses, such as silicone hydrogel contact
| enses, are described in the followi ng: 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, ' .
slicost §3gomsblens PRsgIsRE sornpOdfon GHLY, a6 (RO ) g pr 38 contac
lens BoRBRerbe:. ’ﬁhegg&gﬂr%ﬁ'zalﬁg dilidose hidbogeltlefdiplectidbi eompPésition refers
20030125498; 20050154080; and 20050191335. [00150] In
to a prenpabymRerisgdior Pee-Fyred compopidiopsgriale IR RQlYMERZ3tony Hes used
hereif| @€ ?régeﬁﬂﬁ(ﬁmn\éﬁ%blé‘ E¥npb&1ibh hily AlsHigs feféb&tko akhe‘monomer mix”
|1Lu trated nmethod includes a step 102 of placing a
or “reastipmerixag|. ePreferabip the Polyragiablreompostonrpjensprgeursor
skl | EARES exRATBORIL bQh lyRrization of
comE 38 5oL YA 3o 61 SR SB AL L 3o
the cFinpogitbynEloivebt, én sértdin drtartepsiraqpymedzablg eemopesitien or lens
conmpositiagn refers - ' - cyred
prc TS b e P Bl A ATRE e Bl
[0015Hr ei NThé presaitdasnirepobormpraiiions cempe pravided imenpntdings,
. be referred to as "mononer. mx" or "reaction..
dispapSIBfEiCeS T PBIRh o I PP e s OB Lop pragecure.
[0015FNS P}_{@féﬁﬁﬁgﬁbacmmgqfs 1§ 169 103, thelend @raumegl dr?:edlpbﬁitiaﬁ%is placed
significant extent _before curing or. polynerjzation o
on a {ens-TeERRESI iR O RERAIR CONIAR g TP e LS Fersale Gontact lens
moldREMBRF b&RPAIR KRBT 8Sh Hirtkoffact RAS mdld Bkl br an anterior contact

conposi tion_may be partially polynerized befogre .
lens TYGRGERFG ECF PREOPIEGDS éq?al?ﬁenﬁﬂﬂe‘g@wmf%%“&ﬂé B8 & los-forming

surfage RIRR Setih & e GRRITE oP NI SRFhck Bf 8 RBAALIRAS produced from the contact
I spensi ng devices, or contact lens nolds prior to a

lensmedd.ng or pol yreri zation procedure. [00152] Referring
[001?% t@pE hﬁt_c&ntaﬁi RRs Aofd n{eﬁf%ei' atdGhEonfict with a second contact

ositron is placed on a lens-fTormng surface of a
lens fremd emtwn tafarn @aentagilensmalsdhaving @ contagl| lensodaped eavity.

Therlfgoﬂré, %Qﬁlf%négng@?&atgg ﬂ?f?fél Y ir[c%ferssa & fOI {)fé c:liésiﬁg Pg@ﬁ{act lens

or an anterior contdct
moldieyrplacingRovo aonganp lens nidld nienipdre ircoottaw tonk enstheptodform a contact

B N T T M T
located Gintich@®ntaun 1@t ishapeanavitpl dhe [séhaontHeelehns netld aembiser refers to

e e SR ST B e T s BEERRS, o

exanhisly) the sécoidtiontict 168 sald aetbes avdlbdes a IEhefahing surfive that
nmethod illustrated.in FIG.1 inclquﬁ. St&ﬁ‘é34 ofld
defings s RFIeFirHERES Of & AamtachiFes Bodntedinhe pomaadFreTapld.
[00158S MAlsthsB® BBRILS al"Rok-Pola¢ésin BentafidbReiold? dr@hffdphobic resin
contact _|ens shaped cayvity. The polynerizabhgﬁ@
d -,ﬁg)m a non-

contagt|lensgpeldn yereryiola ganAst (a8 RIS Shatcs FBSAr &P

polat 8CRYEHphdbit Rk OTMAC h nbRIpdIA 8RR BasiMddnYact 18 618 @BA comprise
contact | ens npld nenber refers to )

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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be a male contact |ens nold nenber or a posterior

contact lens nold nenber. For exanple, the second
w@eonwae299 ens nol d nenber includes a | ens-for MP@ILUS2007/013808

surface that defines the posterior surface of a

contact |ens produced in the contact |ens nold.

[00154] As used herein, a "non-polar resin contact

| ens nol d* or "hydrophobic resin contact Iens nol d"

refers to a contact |ens nold th%y is. f

g

surfaggse dios s¥amplsn? RORBRlar seyin mald opy Blg’& fP@&.Iﬂoldm}/shave a
staﬁcacoB%t E:gz%lé bf AESt @o%%?&s PR asl &m&hﬁﬁ@ﬂﬁmﬁwwbbk

ar or hydrophobic resin. For exanple, such
methg@nmch sychreoninst @ggl@sa goransionalsiligrne hydr gontact lenses produced

in suél? {x%%sel{akzgéxmﬁa*lg %E:%R{agf i 2t QB@bikgey ol efin resin

ar resin contact |ens
[00155:1| ds 'Dlsmieﬂndﬂmhmnﬂudes @fnrtghldlthwebtmqm@blemMW hydrogel

ncl ude ne conta
tens RUP oy GRR Ry s BOU BB slcpp fydroes contac
lens px@ahaczml, afishoval ISFIGNQN -Ipwdigy curasy, meblaszefbmnng eahpbmEmss of the

i cal hay dr ophobi ¢ 35. WD 2q07/14Gggp
POl PerH AN Do P B Je A S SR TS RE LA BO e Ererm
polyhesizétd RS froduce Tl)ﬁi[ &lﬁ?@ﬂnﬁy h&%l‘d& m‘idbﬂ;tdmlytolmva)dymerlzmg step.
static cont e of abo rees Or nore,
The st TS T8 Htvs SiResiaiter SUYBEBRMaE 1By o sitign

radlaﬁgﬂt Afch a8 REAESy ars:}ocsmemxbmaéff@tﬂve ePPpElymedize @ed coi@piRais of the
| enses produced in such_ no] ds have cI|n|c

[
lens piesprsepeABP@SILeR-1 Beepatnlashe rerngs10q pey gl e}%%xn?éméhe
polyﬁ%ﬁ%hﬁé 1dnQ ?)h'éb‘ij@s%r CHFipBSitibA %o bBan{é‘?izY@ilhéﬁms of Bédtios @Rfaviolet

ens precursor conposition to form a

(Uvbﬁghteampagp r gungarePynngimay opterrllirisasted oBbmanqxyeen-iree
St 2 04,
env"loﬁ’ﬂﬁﬁnens form nd ¢ gﬁ Msé%?& Eht gnde %@zgg{dgﬁ&re’ &8

undes nktragencatgyurarggher 1e¢t$ gasesacur sor co np os | tion

mek| to. f I
0018} Y54 A R1EH oy AT 5 B Tt 20
referstep poly'ﬁkmzed pirerpct ﬁﬁomwmdnzgqm@axemtmg prbeedure that removes

subsfagb%lg{? Iafé r(?? B’t S’ghl%&ébl%;e A re cr?m tnﬁ%tks)ﬁ é’ﬁghe ]F?l\e/n%enzed product.
Pre- é)ﬂrdﬁtﬂdyﬁmyméﬁ’zdd'ﬁhmmyﬂﬁdgei; cmftaditl’iens predsctpcat be porvided on or in

le, .th
contg) To elaRrkxtadliob AVY E piter Reficesmatr o osticsibiast i
extrdc_ﬁoﬁ QbiipesitiohN ?ﬁaaxmms @f)ret@ﬂiacwﬂ polrhenized s&licor(el]iyf)irogel
anong ot her

cont o S S Bt LSS U 08 PR S ORI 8 ot atir

curifGoRbBire, cxﬁay Bé pfﬁi/Yd&ﬁorCélf ihi@ coHtact/IeAe ndAd meheder after demolding
atnosphere, . under nitrogen, argon, _ or other

of the ﬁemactglsgwoké msfmbwr@v&ee 0B,Qr/1B @p SYTRGIGHERY 9FRfher device
aftersd éélemeg PYEEREE hnd BAbARS arl 88cRER gw&d&% THeﬁfr@feﬁtrh&ed
a pol nerlzeidgroduct prior to under
polymerized silispnehysirege] contaghlens prasipetinc §P ‘?ﬁsl fannylgaqwnponent
{ €
w4 AN 5688 AL EOPBONREL] B SR o,
remasiablecemepdngdt bgtsanchsneasved drem redane fosmingcaraponent. The
rem a%}’eI &?%O%QPﬁirnchgies G838 %on 8 B PROZSext&¥ bR ldnWhnent, unreacted
Vices prior to being contacted by an
monomers ohgomgrs 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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extraction conposition. For exanple, a pre-extracted
pol yneri zed silicone hydrogel contact |ens product
worean7hes2py ovi ded in a | ens shaped cavity of a PORUSZID7/013808

lens nold after a curing procedure, nmay be provided

on or in one contact lens nold nenber after denvol di ng

of the contact lens nold, or may be provided on or in

an extraction tray or other device after a delensing
procedure and prior to an extraction procedure, The

incluging deixentschaticant rasieadom tha BemeRged lsge Prodhist dusing an
extra«l:tﬁ:;hsplgf: Elas di&!u'ééieﬁ%r@wbﬁfl? TRLE A&t SATRRARMyY: coniptedd the

a Si on cont ai ni po YnErIC network or matrix in
remoyaie shmpen@ft inclidnaot amhiia golyalndengdde ShpeRfeerackie

comp%?ign tlr S50%6Y ha0as Hrf]%r lug&%sg LR Gr&RIRREE! nelnd O-Ehﬁ"anched

e Co onent In ad dition tO t he
polymems rodctcabd:teblc ompmm that amma@r@@-lmimﬂ dorer ethepyisg emﬁwblllzed

relati§ S fi'p a3 na G0 Baphi ch have

covaE nfi’lny a‘fr ’ache Or ot herw se
[0015'mmb| llnl aﬂdihdrﬁlthﬁnemvhbietcbmﬂoam dannmluge oﬁnnpnmt;mals, such as

b e C onen ncl e Qr r
vola R By BB S ek 5P 96 s
polyrR8RZddIAhe8R 1dFé P20 4£10dBPRd duttisiotdd B@trﬁhtiolne Hos example, a

that can be extracted fromthe Eéﬁ@ d qua dth
portion ghtherremey Aig cQRPORSARL MM ?V@ﬁ"fé‘)% e demppldingstenand the
@ﬁm@ﬁgyyggsly Thus, materials that nmay conprlse t he

renmovabl e conmponent include not only a pol yal kyl )
[00138Y de After ewing brrheeerizable lephprsRwispt QPO ﬁﬁvoldmg 108

of th% @&lltgﬂthM &%FJ s IDURAlding tORSs ol thK ?{%cef}g‘&f deparating two

ranc mers of extractable nmaterials that are
moldgembetss suqh aﬁléé@leta@d e merldinenberpasiia mokdrontainingiapge-

extraltc&:d sﬂzﬁyxg&llﬁ/e{g% {%% @19 'bro Cfldﬂﬁ))é\ﬁ&l@nﬁﬁrzem&lbé( Phe bﬂ:eextracted

e renovab
polym@npcﬂwhcormahydrngﬁl lspdetagtt lens preduetis mgte%mhnfa@f the demolded mold

oSS SRR g R AR St v

locatbgt dnm@einalmnnbhtmeinbnsomhe(fernalepnwldnn¢mb@xt r act i on. For

oo ST e P B T GATRREE oo 204
then eeqiafraeﬂ fi@ifn ﬁie&{hnta{c@ [h$ Bdoldnicamibes wipbh gvHitieit is located during

e B8 LSS G 381 a5 ELRER S HIPLINLS e

prod{z&iiah G 11RE@ iSnd e ne Bic)E &fsnt¥r o8 ﬁ[baﬂeﬁ{aﬂd’l@oldl\ﬂlember,
mol d menbers, such as nml e and f mal e mber s,
depegOimgIap BB FhoN BE oSS BS PlYETERZE L BOHOFY BT PIRBH gz adhered

dunAgeﬂm% RERIMEE of thedWnkiEeldné@bidevi ce. The pre- ext r act ed
yneri zed silicone hydrogel contact | ens prod

1S
10012% 2 o\ 6h elREsiBE tiaRre FHEPIR AliFRa oY WoR Ik PtacE ijns products, the

metioiaiBL8es LR AL YIRELERIaRE WAGNEs RYA B8 Pre-cRPIARED sﬂlcone
 ens product may be |ocated on the mal e nold nenbe

hydregeltceatackleas profict Femedractippgtepdd 2rrenlisia %%Fa%t% alhcone
ULl S 808 0k PO et oo
procerpua immihith 3 pre-extiagtedipodyrdenizadgilicone hydrogel contact lens product 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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del ensing step 110, as shown in FIG 1. The

pre-extracted pol ynerized contact |ens product can be
waledoensee from t he mal e nol d nmenber or the fenmedBUSIDT013808

menber, dependi ng on which nold nenber the

pol yneri zed contact |ens product remains adhered

during the denolding of the contact Iens nold. [001601

After del ensing the pre extracted silicone hydrogel

contact |ens products the nmet hod inclu

t
medis T ASEDR B BPLA L O A AT TG SOREIse it Example, the

extra@tidn' 1HOMS ind MK S8shol CRRILRRD], bRTPansl, @fdiether altGhols. Extraction
extraction step 112 resul'ts in an extracted silicaone

medingaty Pgeinclusiermuitues af algpkels arnd Yot WEhasGRixtyremf ¢0%pethanol
and 56%4 EAGhiZEN wak pofalgn{tﬁf bR ethanOF SRIETV Qeidhiz wite or a

pre-extracte nerize SI I'i cone 'hydrogel contact
mxxtdre f 9p¥oxthartol |a9d la%ndemumﬂ waten. odiernptivaby Eheetragtion giedia can

be S“§§§€t9% t I UM% rgjjcoﬂgi’/fr aﬁd qﬁnﬁ{uﬁg loGe %ﬁr[oqg Eg&ﬁf facﬂltatmg

eve sequen I ons. For ex
remop4ll qfrlﬁﬂrq:edbm Urireauesd ctqmlpcn@ats frmnratmxlymbﬂm;i sphcxmedtydmgel lens

prodlﬁlt.og%fg?}ga%‘ifl%l bg ﬁ{‘é%‘%’g’g“}sﬁl’ 1Iﬁ %%ﬂg("?‘ Idl%egr g s@tI e%en%all %@ or consist

entirdly gfindted Xbuffetsohniomedindrthetiké.i Ghe dxtea«ttmcltlﬂman 3)% ddi@:iucted at

2007/ 146299 PCT/ US2007/ 01380 { t
VariO P IS R TOREB ETIRENBTE. Ot &2 e R G- gy ea8 ocour at

room&&ﬁh afure (8.8, abylt HCC), @t indel ctclungd Meﬁtétﬁt@ﬂiperature (e.g., from

anol oha oI, d ot.her al cohol s Ex
aboupgitto bl Qb affiion it gredn sbadunpbeh & faionystep 112
may fHéflled®nthcithy thY RnOproaddes &¥itipd flixtusd 8f 5108Ad1 @@ Riat&diwhich may,
water, or a m xture of 70% et hanol and 30% dei oni .zed

in cegfpindnstargesqcomprisethe 125t stop of e PHAHICRAraE P BEICS AV Sed
[OOIf{ﬁt er. ARk &hRREihY Ble/p rekﬁﬁ‘a@%& b@%&&eﬁ%ﬁi&ng @15}dr(ﬁ%l contact lens

bstanti a y or entlre Yy al cohol ree
produgig toprevisiecangxtiasied rabeandrizet siliqone érwlmgel ¢eﬁmﬁd¢n5d1roduct the

meth?%f ?ﬂc‘?@&%w déiﬂ{gefl%ttﬁg e‘xﬂﬁ’g@&pﬁ&ﬁrﬁw %9&1@0919% W'EEB %él%ntact lens

cone I'ens produc exanpl e
prodwaots.r e hxmlratmgi stepddHd mayr@n sempdans¢lsde cergestingan gxirgted

p o S 3 8L S e T 0
produas wmlhsmtemnearaaqueess soltmcbmt;h ﬁmgmra)lm)rdrated]sﬂman@l hgdrogelr contact

lens %&éﬁa gg sﬁ% e).(t {‘g(g C’% oﬂs(f‘lglré%(gnqc gcel}rtraa{) 2! é)rcl)?yeqfu) gr\'i/ 4 td%rafcone hydrogel

contdce ldﬁﬁe tpaddirce miag. kg hy drtedrby @b.maineﬁﬁﬁ ttwm @bmoite s¢paY@le. vdlumes of
addi.t lncrtaln nbodi ment s ction, st .

wateh SIS et Rio o errAy THRSdiEe e s dbarig yop £4 s

combih&d Wit tBé eadractioal sté;i’lﬂlzlﬂkﬁ Ithat\hbtlcé’tema&e plerfﬁnﬁéﬂ atad single station
i nst ances, nprise Sst, ste ti

in & QoRACLIRT BHOBHDBB dEe 1 SRS ATSRe 4oReY JE PPHGHRHbin a container

at ro&h%rﬁﬁ&ﬂ'aﬁﬁ& est 42 ah YYevhited@empbrahzhdy deagal at%ﬁﬂélé(z‘etted pressure.
| ens products to pravide an extracted polyne

For expimple, higd W‘&F’Gﬁ@loc%‘&ﬁf‘éh‘ﬁ‘eqaéﬁémﬁ%r&%t:o bt I%Qt%ﬂg 121°0)

and 4tAGredE8R Sy AAPA sk, the extracted pol ynmeri zed
si I't cone hydrogel cont'act | ens products. The

[00163]dr at Thigs. 98 epidentfromyhe plnveethamse-extragied pakymerized silicone
hydr&% LaGkt ngﬂro%us%ﬁqge e:&PJcYéZ‘ﬁSdl?ﬁx@n%éd élﬁe&f‘e ﬁws%q Sbntact

tact en roduct or one or nore batches of “suc
lens products are considered to be water swellable products or elements, and the hydrated
silicone hydrogel 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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products with water or an aqueous solution to forma
hydrated silicone hydrogel contact |ens 208, as shown
W0 0071 €a29®. As an exanpl e, the extracted pol yne€T/E8907/013808
silicone hydrogel contact |ens product may be
hydrated by placenment in two or nore separate vol unes
of water, including deionized water. In certain
enbodi ments, the hydrating step 114 is conbined with
the extraction step 112 such that both steps are
elemerd thashwe undergana h hydratien stepo T hupyp sligene higtroged gentact lens may be
a fullgrhsvaﬂﬁ %ﬂc!}ﬁ %Eq cBXQ[:@ltehQ ?&ﬁﬂl}ﬂ-ﬂfdrﬁﬁﬁ sAfone hydrogel
conta

i ner erature, or at
contaghlesb.gorat @Q!lydeemrbslhcmedly@mbl |0fmf@etslr3n%dA dehydasted silicone

hydrog]e?\égrgtggt le{nse ise?%i'é %0 a coact Eho%s{‘m%%%in % & atﬁﬁ%cedure and

erature o 121
has sabstqaently peemscbhyéramfd t008mioPa Walks frsgn the 1[89@162) Thus,

00189, o ARG IR ABRLE SRS EO G s

prod@cmh §1heoxﬁz><hy(h6gfﬂ doﬂmbymg Ithedleﬁiddi mciuéeahg/ stepddb of packaging the
eIy LSRR S WAy e 208

can bel placsana ah)lfbi&!iﬁbk 606that §u1{ablﬁcdrﬁa1ﬁmﬁaﬁﬁélade§ o vbmne of a liquid,
product or el enent _that

llen with
such 5 actalies SHIAGO 161IRdics PSR S0Be SUUTIPEL  EYEpRes of Rwds suitable
for tﬁ @sétt 14580 Bichiie ThBhhadSbiieréd QlinkAdHbrate buffered saline. The
/ US2007/ 013808 " el enent that has undergaone a -
tht?’F)RﬂC&PF éﬂntgtr@pls thew sealed, apd sebnsauenilyrteyaizedont shown astep 118.
For tf%ﬁj & théa pack g%/d Bl/iéér?é Bflirskdi! 'cSRtrA@t 1@49{1{&9% xPBYACb sterilizing

drated silicone hydiogel = contact
amoyns of rashatwnd ag eatssuches by aminsiayied. cappnapradigtions e-beam

radxd%ioﬂe&ylg'ﬁ?{z%geﬁé# iL&@pe hydrogel contact lens refers to

"has undergone a hydration
PrommeedﬁSﬂlcandHﬁdasgddb@@qmentIy been dehydrated to

oot A ) ol 545l At B i v

ophthaimlmlt;dmmapambﬂn $iliconechyhiyogad gehtactoansest A pwsf;xttd@tﬁd polymerized

... hethod i udes.a step 116 of acka| Shl |

s:hcwdl?yéggﬁeqg%r}ﬁpggiluﬁtixﬁgi%gdwgr_en‘pg? W%onQn %lesc becc:lg%geqn is

extrdtysll oy deaad &Cforhwﬁha&&: hyhogd) eopiaat:leds halvxag lah iophthalmically
ner,that includ

T SRR TS AT T TRV TCN R

wetthlﬁﬁ{yd dirAgd g, faﬁ\mﬂér Soltémgionoflit, | aadignbedpbBinafions thereof,
L iquids suitable for the present |enses i.nc| ude

whichRsapAbe PEEFHIPRYS {aPF RAMATERDN, MR OB aprtivs Y8 fppedtended

periodR&Of thhd, ShEK aPff lat RastEPAYyR b REstiaSwédke Bt REst!t8@, wedked, or about a
subsequentl_y sterilized as shown at step 118. For

mongh withpe reapising seraydPihe leas Ferhip§ie¥gel cont act | ens

[001%5}’ be A@i@@é Beli afi t"8phthhkhiBAly SuiRbUtble SlicsRsh@irbgdl.contact lens"
i ncl udi ng heat, such as by autoclaving, ganma

referss ol stlicone hydiogahsontagtlensitha, cag be yyarp i agpasson's eye without the

persftggﬁ%etneg ing rqpﬁd'rﬁhg §ul:§ftan%al BRI, #5088 hg LEORL Brritation and the

| SCUsSse ove he COﬁpOSItIOﬂS and
like.n@phtha! bnmaby cowpatide silivope bydigec! eamtach knsechavieyophthalmically

acceg cg v&eatlaglg Qgrgfea%ﬁ?g%ggllly §82bAGhust 6P %&S10t Associated with

re-extracte
significant corneal swelling, corneal dehydration ("dry eye"), superior-epithelial arcuate

lesions ("SEALs"), or other significant discomfort. A silicone hydrogel contact lens

having an ophthalmically acceptable surface wettability refers to a silicone hydrogel
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silicone hydrogel |ens product having a renovable

conponent as described herein is extracted and
whyarases to forma silicone hydrogel contact PENES2007/013808

havi ng an ophthalmcally acceptable surface

wettability. The present |enses have an oxygen

perneability, a surface wettability, a nodulus, a

wat er content, |onoflux a design, and conbi nati ons

conap e Bt S e BA s B SR i LR s e o gt

that r@ﬁﬂ‘ds‘i’ﬁi @heoﬁané {VeBrer SXpdHcABing T réportif@ discamdary assabiadt@bwith placing
a week, at |east two weeks, or about _a ng_gt h w t hout

or waagiggthe FljconsHBPEdiconie! leBhen £R 6%7- REblpmicaly pempalidle
sﬂxco‘ﬂé %?d%%@?é(fhta& 'Tens@@ fic@atImiCA laboeptsiRG  lelhiCerfibhts EQily wear or

contact lens" refers to a silicone hydroge
eXtend@ﬁM@@thén@le can be worn on a person's eye

[001«%L]t ho;fnet Igf%sed-}? &liR8 ?&%%%136% ddwle%esf rhideBns bodies that have

Subst I'SCO ng ocu Irritation
surfaeaxl sudheas dni dsl’Eerldﬁﬂm'ﬂaadi amcbapbs}temmﬁplaiamlmﬂs pphibakmeically

el B SOl RIS o DT o one o

moreGatacesosf B¢ehtadlerss Sbmmbtxﬂebsmd, h sugfagmof a eas tnaydrenmakidered

wenablo oF P e ereq CoRPEtERy 25 OpRPIsHis BN agssplable weiabilit, if the
lens RCEiOEs §bEPit fof@&dibdeéﬁmﬁveﬁibﬂm%r Sbhy comigcteddisdgidws. A contact
contact, | ens VI n an o hal m cal |

tens & PR IR SR TRl BPOTED POE SEDARS PG Sghe tht it

takes0r 2ROFAtAHBR % P&Eﬂéjﬁam r3G98fac€ Bdeddrinih@ne. .Nahter break up
does not adversely affect the csear fil f alen

time guater PLET. @F &V BY 1) 1 £be away prayideseafasdor lrosseon # fjgear scale of 1-

10, \Mﬁ?é £EcHEREN 0D Plend fPWAich RUrE) $AREDOsEcARIS O i€ recede
th placing or wearing the silicone hydro eI cont act

from|tb¢1@nen Aegiliegne hxqgngeﬂ &pmaetalrsnglh%\@n@ atyaRreBU S afimpeygdhan 5
secold QLS & %lltsf séa;%ﬂ?? Sr ABR st ﬂaﬂf)ﬁﬁ C@Pgﬁﬁft 38iské dndis, can be
requirenents tor dally wear or ten wear ~cont act
considemdets po[smaaﬁbpﬁthehmce&emceptablmm@ch ykd:rttelgéity adthough in vitro
| e I, S I ens s th a
as_sesggle aﬁ{ﬁgﬁ? %larr élgeagn% or 1ncﬁ£: eofhvcgfr Oéﬁh{ %ft%rna%%%@ OASW
can mrﬁsbdfsaédnmlvby A koe eqont(mbideresll,tbfpasseswem Ok Wi if Kl&slens can be worn
ont ﬁge\é\% a p\é\ﬁpétatbﬁrfl lg%% $ ?ru;s { gtﬁl't:)gte(élg Oé'lﬁ hl rl 1|1°r§t| Ean reported by the

patieAeasure, a surface of a |lens may be consi dered

ttab I.. m dere 0SSess an
001§ ha MRy i A5 PABF L RAED Ay PRy AoF R PRizet paglg on one or
both 1@E&uMEses? Bedcatath adgle fcaﬂb@\i@lyhﬁlmﬁ: Svestatidddnitdct aBgiBAY ower
conduct ed asfollovvs Ac ntaaﬁj SIS dh]g:gedlnto
contaf SpRlEs GEPSRALE Fefer BripsreErer Hisy R pepataghighs ugtace. For

exan8.H We@dblé siBadelita dilicontdyBfogePEorthe lt\!&?stlﬁﬁy ﬁh*llfm Eéhtact angle

recede fromthe | ens surface is deternined
less thap abowr l@Mdeggeest Hawqurhtie cortain embodimpents pf thﬁfge%@g lgpses, the
lensé%r}ﬁ% g%nﬁﬁﬁﬁfgﬁ t8 gréa@&stﬁefn O dEprke) GRI irs RMHHRr Bmbbdinddhts, the
where a score refers to a lens in which a drop
presend Lsé@oa@hx@@eﬁb@néact hanses layeradyarping eensasttangldsdess tham about 80
I t [ wat er BUT of
degréés é&fﬁ@eﬂ h%gl[ 2%5%99 g%sg L[ggg%l{%% &gfe%io seconds or
[0016@]’ e dEb¢ priseyt silicdnedydragobennta® lersen notsprisalen bodies having

ophthalmically acceptable surface wettabilities. For example, a lens body of the present
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consi dered to possess an ophthal m cally acceptable

surface wettability, although in vitro assessnent of
WOBWUT/14@9DNl y one neasure or indication of OASRUT/US2007/013808

Al ternatively, OASW can be assessed in vivo. A lens

is considered to possess an OASWif the | ens can be

worn on the eye of a patient for at |east six hours

wi t hout disconfort or irritation reported by the

patient. [001671 Wettability can al so be erm
silicqne drssh Cantagh{Fnics tugnlly RfseReS & ant e ian and & posiéior

surfagél dadh @Ma&flﬁvmgu@&;smﬁaﬂh@alwc Beduffacs weRibikityat i C
contact angle. Lower contact % es generally refer

[00169 i ncincenscambpdimsnt. pilens lzqdyapf drpges gentagtdens comprises
a SlhE&{CF %ﬁﬁ? ln?ateﬁalm’qtﬂeqpﬁseboﬁ&r KRG fwelgtitinol groser thlan 90% of the

contact | ens nay have a contact angle
dry w¢xaht céktb@teni dodyl pjortesextiasiien.e For ¢xpmmdetaplens body of pre~extracted

polyr%gg @dr&&q cgﬁﬁéﬁghﬁg%ggﬁgﬁ HEve & Qﬂﬁ%l gRAYEXA After an

con reater t egrees and In
extrarcupn pmcedumomertem sqdyt dfehe pxieantert p@lymeumbsmy@lmq;@éirogel contact

s S0l SRR SR O, ATIRS B i
extr&tﬁaltﬁolﬁﬁeﬂ&tﬁ ﬁiHSone[}Q@li:@@l cfﬂitacl;dermmﬂusu thay, @imemg the extraction

s B ER S b S35 BO D e HBB e BBy Mo s

to prodaded §llicénd lﬁﬂﬂﬁo@l @Mn@.ﬁt lehe Thehpdrated4licohe AYAHgENERAL lens is

e ORS00 S 50 Yl <ot ed | SHE e ions
hydngat&hta{éE leng§Ur face, each surface having an

E ht hal m cal |y acceptabl e surface wettabiljty. [001691
[00178] oneFentwummenn copaingrethpdt ¢ r5¢-cxtragted eplyseizad stlispne
hydﬁ%at&ﬁgack Ee?@ pﬁﬁfmf isS@efens@d ?FOH £ OO RaMENOA6]d MBIBES Ald is weighed

I ens as a dry weight no greater than 90% of
to pronigle the 9r>v\xsplght ofaﬁxemem@ﬁecbmlynwﬂzw sifigorsaydregelgontact lens

prodﬁellr | '@%&ﬁﬁe@ grao geg ?é]fs oﬂ?@@\}{ct?{ thh %oﬁt‘é&'&a %ﬂ{jalc«ﬂ%lméﬁozﬁ 8 hours

t act ens pro uct
and theh gﬁhyclrfatezi wiglf water aifhe bydragast leonisgherc dded et abonb80¢ ﬂsfor about 1

hOl.L'ng %(%’ g%% dtr{%(a U%églr e?gﬁcq.lt%nﬁﬂ 208 k(g‘eé f§1l %Tﬂo%]i)ﬁ %om’ d r'ﬁ%e&rned lens is

ens odu as a dry ess t
welgﬂdatb deterlﬁm@)(he Ay deipghticSthd latsdmely df hm phe@neelxstdra,gﬁl @dntact lens.

The ﬁg&%ﬁe I%Z%g t elﬁxlel gﬁgne&%@%/ dc% ggmg{le g’lnt aCt g%cggtﬂg trrhatenal present
in the @rereRizacitd pollyiiepized siligeins b:yckogdemhmm feﬂls brmhndt b pee-extracted

hydr at i on roduce sili cone hydrogel. ,cont
polyRHEER 18 R/EIEL b B e AP AP BB PR of Bt produces
a lerishﬁ)ﬂy dehysdicdne dlyafngemmm Jerdsthastaiged diynwei ghethdf i about 60% of the
ght, of the Iens body the sil.icone r

pre-S XU 1P L PESOF 008 PBY <HER grizh e PR BB Sxtractable

comﬁo@é’r@ TEMChPEL RRub PO PREAERE aéds KRS ARG elydesht a6itact lens
ens product is delensed froma contact |ens no

havipg gy wepght ithat\ibalmE 407 of the sts-eradied lgpy pigdugh angd o forth.

[0017RE- PH&e %dhﬁ‘ébﬁ&t%{%‘[@%r b ekirhétaBIR R oL ontent, present in a
contact |ens product re-extracted l'ens pr oduct
pre-@gralcm@rpqimmmcbﬂhwqeﬁlyalrwﬁ epntpeflenypredud oap egletermined 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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and then is hydrated with water. The hydrated lens is

then dried at about 80 C for about 1 hour, and then
waleioed4a2odder a vacuum at about 80 C for about PCTIOS2087/013808

The dried lens is weighed to determne the dry wei ght

of the I ens body of the silicone hydrogel contact

Il ens. The dry weights are then conpared to determ ne

t he amount of extractable naterial present in the

re-extracted, polynerized, silicone dro
1001 i P R S B SR e PUaerg g LS PICEY4rBRY cbtact lens
prodtmkt) &ﬁitqutfarga\drp gve’ightﬁiﬂablaﬁﬁ zmlng qpﬁrpmnem h}ail'bgdrttrc]mngct lenls
abou roduces a |ens i cQ roge
Obtal%%ﬁwffa'étthP%&Qdﬂ%ﬁhaﬁé dgyateg/gm?gﬁ? Waattl éla‘atiﬁ negdiyirgge! contact
lens édﬁﬁpns}éé 81604 BRE 1R il 2 EryPiveigHE that 1 8306 oﬁ‘lﬂefdi?&%iight of the pre-

pol'yneri zed | ens product having an extractab

extragigfprnsamededin liesrn hsrundsesteodribat meBAEeSXHagted denggdust has an
extra@tﬁﬁield %thleﬁty &g\g 4 Ioff %Bﬁ.gai%t% (KRP). AeddiBerxdmpldVal fllextracted

out pre- extracted [ ens produc
polyraexdzsdwﬁmrtemydr@m tnfctibes produettmay havera diotweightof ahout 18 mg,

and 1%915 yd actcfl Sd i€ e%%d?g%een %ox?tg l§H§ obtﬁfngr o h{é 18ns %roduct has a

C one conta
dry Weﬁgﬁt qﬁ‘rabducm n@ntﬂmesmk&ine iyt roed] ceitag lertslwnip)‘lsles)wlq:rg; body having

gﬁ&t?n]afalgg ggt:ll{ é@ OI§ Iﬂbe gté&u‘é’%‘(eg rl]ttansolofrﬂ uc% Suc a gcei—eﬁtracted
polyrﬁ@ﬂzéiydﬁ&tr&dlﬁlwgdi ebniaetrishd ﬁiroyluuﬂ‘laghh e&fratthhle component content

pre-extracted | ens product) x 100. [00173] E is the
Ofabﬁet%%( Ze'gof extractabl es present in the

[oows e- exly @gtaffetnBOG NG ufadry véelgmmm@wni%aﬁ 8f the silicone
/ US2007/ 013808 _ [ 00174 r_exanp

hydrageé cepierhlene -t vhﬁ?lt%v T%EGI cepiAet %ﬁhag‘éts wisrepoe an
extrac8O8 andP hPa4Ebn PRYceRans iPordhtér WRL IO, 6f the Ry ive?dht BT thd fens body

a silicone hydrogel contact |ens _obtained fromthat

priordp G@traetionast e eéFFiWP\}@‘e M@qﬁryotela@oqﬁthq positsxtraiad les odyreay be

from ‘3{1{3@@% i) %Bﬁ 0% lof iR l§t%°ft x%néxtﬁgﬁiﬁﬂ 1BVHAE. Bome
ry wei ght at|585A> I ght of the pre-

embedimeatstafdh¢ presentrioniigs tcompnsq:hms bedr@s] bevigg acty treaght Stash about
0, tabl e
so 35S BE R R oL
[001 e&]arrpl As dascpswddwtela,cstlh@bnemldmi cadact lendes obtagned from lens
el contact |len '
prectg%% C%l srt%ons or Haée-e%cée (s]ne ﬁoraernﬁ drgg faltélg{_] lé:n%l&?;o%tesﬁfmat are
free b pelyhlldym cndtxﬂaslhema‘mtabk: dom;s)npnb(@btg;,t lehaproducts roptained
i ght of . abouj t he l[Jico hydr.o Nt act, 4 .1ee:
from) Bk o008 Do TS50 5P R Doy S ST Rigpabiltes
when ﬁmeéﬂkﬁlabta’ﬁl&%ddiﬁpdrfeﬁt Cﬂrﬁerﬁgﬁ ttaﬂireéxhachtsd ﬂ)efrmchm(ﬂuct feigh vareacted
cte 0 rized s cont a
reafigR St 0ot HAGORTIRRd SieePS e SRR of Girectable

mat&m&aﬁﬁ%/?&)’d\%w%sﬁhh?&ﬁ%% dtl?erﬁ?sfet lﬁhﬁolﬁlﬂbélﬂtdmmeﬁo tttehpolymer
wel g o e ns DO 0 e SI|liIC o
backggrm REEWoIKRQr {qatrg_x o egeqs({@gﬁélsrgyaqtarg@png %’t’ ag%/h ?%%geast 15%, at

least!2084, N dSastPSR FIAEreThe Wpplicmitd %e&ﬁ%ob&x%ﬁ&hét‘lﬂe inclusion of one
procedure) is. greater than 40% of the dry, weight

of
or mprparepvablsigracibledditiveste thecrreersorampogiinn & the ﬁelymerlzed
pre-&iitactiRi g p&ﬁu&tﬁﬁcﬂ%g&ts WX E Rt BE LRRSoRAHYorTBYt ddfhpared to the

bulk formulation lens products, and results in silicone hydrogel contact lenses with

ophthalmically acceptable surface wettabilities.
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from about 40% to about 90% of the dry weight of the
pre-extracted | ens body. Sone enbodi nents of the
wpe@3en299 enses conprise | ens bodi es havi ng, arPdr/ys2007/013808

wei ght from about 50%to about 80% of the dry weight

of the pre-extracted | ens body. [001761 As di scussed

herein, silicone hydrogel contact |enses obtained from

| ens precursor conpositions or pre-extracted S|I|cone

drogel contact |ens products that ar free, o
[001'5)& yal Alfheueh thy PersexS e ected PPUCIIP Sﬂwﬁﬂ‘ah&%’gel contact lens

prodv.(c@s Haye reRiSeRT 8GNt RN 6f @fhctableihicbidlsk the extracted forms of the
formul ati ons™), may possess op hthaln1ca||¥@acce pt abl e

presentsifigens hydroga)icontacelensesthave wrey litle exagiable majppysdnthe
resulﬁx?# fad tbogfést ﬂ?c&g{ém @fﬂbﬁﬁ-ﬁﬁ tﬁ@%@ﬁﬂ%&trﬁ&aﬂh rraaterxals

acte rea gen S SucC i near uncross-1link
remagying g an cmm;eddpnbrsaimh @bowdb Vetosbont 4t sughragipbeut 0.4% to

aboupf‘%ei[\)u/%b Z’ghg t?orﬁt?taxtﬂcﬁﬁﬁe l-rl %‘Faﬁis éagx é%&ttﬂ‘ﬁﬁg\ﬁ ﬁ? contacting

|ve tot one
an e)dmt:tbdrdomaot lenamﬂ»(amdddlﬂmall snhm’maf;@ strcamggaommsuph aschloroform.

[001'&’] m)r _ %o Blﬁllfg :ﬁx 50/ f‘e %onlééo%%;ﬂ 1%3){%%6%% r{,%ﬁl& Ehs?éb{ﬂted

ave overe
through6hithe @Bl}@ﬁermme @ﬁcd’ﬁ&ﬁ@dt@ﬂ)l@b ipedcmxdor aotr@blsnﬁon and the pre-

d h
e 534 SHRISAHAETho SRS Al P Bsatlem s o

contX 1drRed @&I ® Gsmandid feansaifhcecsnial dlcdme Hylitogd) ¢bitact lenses.

formul ation I ens products, and results in SI|I08 ne .
Sincg, %qy@r@ptag@rﬁog&oqeghgguwtgﬁ theldens pg ugts and is substantially
abseRCR&SRIRD gdrﬁféﬁfc%ﬁ&ci’\&hﬁ alk bidsk@Yendgrodetd 8Ad £AaeA8nses can be

PCT/ US2007/ 013808 001771 Al t hough t he present
distipguashediromp sdigope hw@grﬂlz@alt%qt lsnsemiBathayesyRely BIsHE yrstting agent
pN) ens  products have relatively large amounts of

‘extractable materials, the extracted forms of the .
[00179) s enThe presentrsélidepd hydedseb enntept tenisenmay campsisg deng bodies
obta{:)wg Sc}o?n ﬁ?(rlg] Lotk fke coR n_%@t&éﬁé Iﬁojd@. tﬁﬂ%avé @Miﬂtﬁﬂy i&Mhical surface

certain e I ment e anount
morIﬂwtlcvgm whtreexamioed i hydra@#mmdudﬁgydrﬁteémtam rlalcﬁdéﬁlqne Auach

vk N P L ARG U P oo
roughness lof thtedehydratadileby bodies.aEox cngun]ﬂm tha tema bodids of thieguresent lenses

may 35 sutEectn g et ot Pong i) AR et £ Pofal S anatyzing

root hh 3Ghab I(RI\/IS)Wpﬁglﬁmfss d&amfﬂ&’.ellahs sm'facadeHe Binis ibodies anay

t hr oughout the pol yneri zabl dro el .l ens
comprise SGEOF? %e&magwﬁ( ﬁﬁaﬁ%ﬁ iy forBHared 16 B peaks to
provm%l 1Lt dughhdss BGEa Wiﬁﬂﬁlly il aGurtaed foppldo@t., For example,

resent [ens producfs and , cont | ense

alth%mgétt nlEiBatRIdhE PesksJuRy S edupekieihe drns haghas ﬁ%ﬁa&g‘eﬁw shape of

the pefRtéfdint SMEMtiallPHC firidle extractabl e conponent is
extractable fromihe | ens products and is

[00180bst atnt additign onpliesnatively pmbadigip of the RIsFANE BEN{PElR resin

molde! %umo%%%rd Déﬂé&d&%@ nﬁ%oﬁﬁmsa%nsl &ﬂ?e%sth&al{évg%lsually
i St ngw Shed from silicone hydrogel contact |enses

ldentlﬁ@hle rigengiohciopaaing %nch@h@@mgow&wamsf PRen [VEoweroyitiype electron
micrpéﬁ?g gﬁ'ag L GRAIRY HeR86h Bt & RARSRisERY cfdiBh mieroscope,

or a scanning transmission electron microscope. The silicon-poor domains can be

understood 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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obt ai ned from non-polar resin contact |ens nolds that

have substantially identical surface norphol ogies
wob@n/1exedi ned i n hydrated and dehydrat ed st atBST/US2007/013808

addi tion, such hydrated | ens bodies may have a

surface roughness that is slightly |less than the

surface roughness of the dehydrated | ens bodies. For

exanpl e, the |lens bodies of the present |enses my

have surfaces that include nanoneter i éed Feaks t hat
surfagg weaipd silicpne hrdraselraniast legses JSliGoRg Ay gontpggignses that

comﬂr&h‘ e 'ipﬁlsoidaaﬁ(ﬁ ﬁ@rl& I;Jv%ttlir?%‘&e%’t" TR §Ses Jﬂﬁe kBRSnBAM Rnains,

onprise Tegions ween such peaks that
s1hcodxrm®rdemamﬂ, pybethanay bodetamaiged gsingsopeentionabimage apalysis

softwhrd gﬁ’&;&&qcés Stha wana Qfs&aﬂ; hdila¥ 156! Bio quant

sur e nor phol ogy or e al t hough the h ht
(Temméssctd)e Tﬂneamgﬁayalbm sdﬁww@ystsmsmn be wse @dfydtlllse the orders of the

r,at ed....t he t
s1llccin?;%cl§al}res li f%?é?ﬁa &)ci aln%a:&ciﬁedtgg%:ﬁe g e-rsggt ?.1‘6@9 dl@hjetysrs
volureef) agd I‘menhBe of thie lenpies datcertoin-gpabcatiments) hhe sttmlodembor domains

e S0 S8 B ST PRSP R RSEE  a 0, o

at led%lﬁ’gﬂ%@eﬁeldﬂﬁh |silﬁﬁﬁ-ﬂb@@ ﬁoﬂx@fﬁ%ldf Sthwhi eltlicohe Wedkogel donddtt lenses.
ectron m Cr oscope, such as a Canﬂ? ggﬁlectron
ro01§11c, ostvpiealls the prsseRtdesdipdinsct frem ohi crifacedfeatmen that provides

an oﬁﬁﬁfﬂﬂhwlyt dcRBSHEbR SLAHCEWERABIRE. MhGHRYGRARES, allefls body of the present
| i con- poor domai ns can be understood to_be regi.aons

silicqiIdro g EoRapislopiEgas, 4h Ene EmbPIET anyunspuraeeitregfed lens body. In

othexf %Sfdso‘fhe%ﬁé ‘&Rﬂr is Bﬁﬁﬁl@G@ﬂ'l@Bﬁmlﬁﬁlce e YSiHR- leddWody to provide an
|con-poor domai ns may be | arger than _such domain

ophthaxlnu@lkv@cgwablwe{fgge wettahikibo o gxa9pl, ilkstptrelens Bodies do not
1ncll.{t]1E gﬁflgsgﬁlasﬁ!eét&ﬂ?o 5&&&&;}& eaatag r%Jo%%S %o H{aké Idlé &Hﬁ%e of the

cont act enses t rse an
lens ‘podi)ymam epivbalminglyaapsaptableh. élczwez\@s, sacetthe pmsmtdgnses iheve

ophtgeg{nelcr:eﬂ aécgé%tabl%%ﬂrfgge%veﬁl AL a ueotro iy m]oﬂﬁtyotqgm %/?ble materials

Si'ng conven i mage anal ysis
presandn de\preexirasted pohysndrized silaoaé ysdmgelwnnmm lecans pirdbdlzits some

fr.om Bi oqua see e anal ysi s
emb%{if’{eﬁé?r’@g%y‘s“ﬁ‘éch’ss“lf%ﬁe % atﬂ‘?seélﬁs ?fe de&ﬁf ‘ine the borders of
[00182E sCkitsigrenithctiimamng of ltllid refend m:rgesjwmpm lamﬂb(l)dles that are cast

rnlne Cross ectlona areas, dianeters vol ynes,.
mol@ﬁ& TREAts PR 0B aORpIlEr TeFiA coBtAChIeRs M?Idﬁm%‘ﬂi’@f’ﬁzed
silicéritchyiirbgeél @Bnfa0Okens! gmueﬁefé}av&a pfodust thaCwhOpallyniefieas or cured in
that are at | east t 60% at |east 7Q%

0%
a noR-BalGF TSR HORRCH 58 Tk (O UGl R Rl BgRE b licone

hydrggéﬁ:'oﬁfacpfengbi’&fucﬁis|ﬂr@@lﬁ&dhﬂ dmB o] 4QBEAChniabMRAS mold. As
81] Typically, the present | ens bodies are free of

dlsctessgdmra@e suehoeaniast densiaeldp arsnalds thatareprodhssdhnsing pyare based

on n@& %@fé& 3P hgdl%&ﬁhgﬁiﬁ Gt bifaddiidld.t Such MaRHARyYRABS havs lefitively large
e present silicone hydrogel contact |enses

aﬂﬁmganghsénéh@hﬁméﬁW@ﬂ?gSﬂﬁh%ﬁ~surface treated | ens
b i 1QFHNE

00 RN i LS it M AMERS o ormor
comfiherhahoing igkents doat epharisieshs comfnrtofiibe cabiart leps pergeived by a lens

X I I
wear% §£%§1Proef a%n%%%ﬁ%ﬂs‘f@lah@@%x %1?%%%?11}%9 a%l:?tcom]agtcleﬂ%g a@{hout the
comfoakenhaheingapbats e Exhimiphes of comfort enhancing agents include dehydration
reducing agents, tear film stabilizers, or agents 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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| ens body nore ophthal mcally acceptable. However,
since the present |enses have ophthalmcally
waewepia e surface wettabilities due to the am@IN$2007/013808
renmovabl e materials present in the pre-extracted
pol ymeri zed silicone hydrogel contact |ens products,
sone enbodi nents may include surface treatnents, if
desired. [00182] Certain enbodi nents of the present
. | enses conprise | ens bodies. th are cast _ nol ded ..
inclugt BAUMESCORERHSIATBHT 3 AGIRIJCA NI TR “EAIR AEONigats, the
polyhBi&maferRPtymBribeashe otihdre Qiphiptilio griups o Bkamplds@fsnaterials
roduct refers to a product that maf polyneri zed, aor .
suitagle feruserps camfeyt epbanging agangs iwshnds oo Xr%?{ézagﬁq Rpospjolipids, such as

matefthRBHRA i@ﬁ&@Q h or;tl&?olﬂx‘%lc)gﬁﬁfohéﬁd IfickhaRenbdarERNg Sthe

cont act e_ns roduct™ I's pro uced in a non-_pol ar resin
precursortcactposisiop-comprises Asnetbiosylatoqhosplegrzlcholingrmpnemer.auch that

| e | Je. . h ed :usi r .
e oYL S HE TP Bl e RS a0 s Buiing
crosshukéd naettverk.al s typically have relatively |arge

nt ac ngles.on their ns .f Or r

w0r§" 2ok AR 650 PR b B SR e gl AR ean i
be erihafitaddsy mokdiig 6y 6 moffealdvableltandorngnhgentsagdndd in the lens

enhance the confort of the .contact. |ens perceived by a
prec i CongE AR AP GRS ERTEed e sy €l el GEt e piponts” For
ex’ar@'l%is@ﬂg&e)fhuaf@ﬂ@abcgm&fmsl c%]?&(ﬁ‘ied\/ﬂdré’iﬁ ﬁﬁ(ﬁﬁ&eagmaf teduce the
. nhapci ng agents. anmpl es of copfort, enhanci ng agents..
ionoffie pLike FHELIRBR SRR s ghtvacd FARE e SRBoSitions
with&btahé trnddfable RhtefaBN Redubile theidhofsuEehsRAYS cahibehelpful in

. and stabilize the tear filmof an eye on which the

redugipgcareal dahydrajion) ofdhe lensiveares gifl seducihearasal glaigjag esulting

ﬁon{%%éggggﬁgﬂgﬁé§299 PCT/ US2007/ 013808 i ncl ude pol yneric
materials that have an affinity for water. In certain

[00185hodi Aedissussed diergin therprasentripnses bave fohses anskpronertiss that
penﬂ?&? 1%}}‘8?#00@& lv'of“n £r ?)%ié?% dSof ﬁ]‘rnm&relx%?le, the dpresent lenses
suitabl'e tor e

use as-confort enhancing agents rnélu
can frowymeasi dadlly| veeap hensph ové el iwearslanses absi-weektl e weat engdsapr monthly
incl ude.a_phasphoryl chol i n . i
wearJBiss o pRCASREISREck Ol BTy ERIIORETbod LERER rtpce
wettahititiess mddatlicionofispés) oyl gdnopdrmeabibitiosrand veedconkents thaheontribute

anphi.phi lic teri in this case spharyl chol i ne
to SR ook B T erot S B B RRRRE e BrReh! Bnses
compR&1Buidraed dérsbigiyatat ek ai featusosel ewtdd fdmtthe groupswnbisting of an
silicone hydrogel | enses al so _be.enhapced b
advaPHOR AN HHRLS e HIPE PR Y AEPESS B GT.E PRIRoRphan abovt 1.6
MPa28f ndfluR lési%ghzll@dlilfiout prﬁﬁmgﬁﬁf/nlﬁﬁmﬁsiﬁg'eﬁ:p‘énﬁéﬁbﬂity (DK) of at least
pre-extracted silicon ydr ogel ¢ act .| ens products.
aboukgp baggnp MalerEoRisREP! ¢ gast o AP biaagfiapmd Combinations
therdd@S HlohRSEr, BiE bieh el liniitd @M oo fIlR ndyastugatethan 7 x 107

3 onof | ux of the present |enses conpared to | enses

mmofsigiand gtil mehrause comea! ddivgraion; stHBing grofsclipiral problems.

001 ﬁgova@hg 1k SN2 HyAPattPRAE bUdtiel thdt Béve an advanci
100 ?e ses ca F%e heﬁ??m in rre_dl}%'?ng cor nea .ledeh draet’?%ﬁ vaneing
contayit angle dneansanterigteiurfanel a rastrsion gudases enpnteriar andqppsterior surface

less {Han Libbidggrees. 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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fromwearing the | enses. [001851 As di scussed herein,

the present | enses have features and properties that
wpesoritse2dhe | enses to be worn for prol onged perP¢DUS2007/013808

time. For exanple, the present |enses can be worn as

daily wear |enses, weekly wear |enses, bi-weekly wear

| enses, or nonthly wear |enses. The present |enses

conprise hydrated | ens bodi es that have surface

wettabilities, noduli, ionofluxes, oxy

degreger Foalsing bpflies mayrisafavera lepnswfics reeralng enieS gaels legsghan 80
degregg] %‘ofé%ﬁéﬁ @e qjerié |n'1§)yh29fe 4 18fs $180R8 YecddihCrtalt Angle of

ent  enses conprise a hydrated
about mmwyabmﬂo Wagreas,f@&mé%d?@‘ﬁ@% eheutG0SIREress: PhatygS degrees,

about g%é%osn ; Hovds d@ ag CTFIQ h%%g&?i%tthﬁ{‘@ lie hﬁfe?eﬁdéab@tween the

egrees ensi | ess t han about
advarihnﬁg cdviact aaplei mndcthb mcedwonmnaugigmanteﬁfm abawipy degiees to

souf, PYSET ST Aol bty B 2

degrese had still o dlinieally aedeptitde. t her eof . However, in other

oo 0ok 85 il T g o
to pefsbﬂé of o@listry @Hlllﬁh tGé ) Faf e}EHrﬁ);klb,eliKB advaﬂxﬁﬂﬂ@ﬁjntﬂ'di @ngles and

e e s T R, e e R0 58 b o

shap® HieflRfIE such d%Qﬁé 8dsk0¢ dfop hethBd oP tagiletiubble @Bhod. Advancing and
ostertor surface |ess than 120 degrees. In certain
rececﬁmwtqwan@ct anglos| ofliaopaaSragsy eomiaqt enses £ty b determined using a

Krus@HEH o6 %s%ﬂﬁémggb%dﬁ%mhgﬁg) %d@@%@&ﬂmdﬁﬁﬂ) A. Brandreth:

exanmpl e, ens bodi es ‘have ens surfac
"Dynadman@mtngt anghasaod CQH@F‘ealtgle byweresigh Jaeg\abe%COEBl&ﬁndéeterface

SciefleH A8, r}*@gg{;p 62%5%18{ BEFR &HBWZIQ PERREs, about 65

egrees,’ degrees or about
Kontﬁmvﬁﬁkmezmgﬁn n@@e@e@mﬂhﬁmewimaﬂim staﬁefgqcéesAnw zur

Fehler nsrteq u%' & l@eé‘esc%?}g%}ﬂg 61@ g@?géuﬁfg& ea)?(‘lgngggat wo

64369&5 body nay have a | ens surface recedi ng cont act

about. 75 degr ees abo ree
l”"lg@gr eesS aﬁﬁéﬁ@’éﬁ@é@?’ augns oy %Peaaen gi%eg Eing @%&H%t ag%le can be
deterﬁﬂ@éd?ﬁﬁng Qlcapiaibutsble dﬁg{(ﬁa&mgﬂﬁ&:sbyﬂb buﬂéred saliha(PBS; pH=7.2).

e.difference between ancin
The lef it et GaIAL VI SEF R AR SR BR I B gutes before
testndgﬁb OARQE Hu:bbleﬁb %!Hce& onfleglene Surfir@l\fsvxﬁg' an alﬁoﬁﬁte‘dadyﬁnge system.
odi_nment s

e hysteresui q? be eater tF g e (th
The gjagypEthe airrbblg pan Bringreasedap %ﬂcaiaé fo,gftain the gerseing angle (the
plateal SbRSYRNGhEDineRALIAE th@ BEbKle 6RB) ARI BV chatanit (We plateau
routi ne met hods known to persons of ordinary skill in

obtaingd when depxspsipg Shfppebble figSladvanci ng. contact angl es and
[00139}3 edi 1i*léle PRALAGENREMES iPAddifién Spéliéﬁétldeﬁn $6fpeR8 18R bodies that

asured using a convéntional drop shape method, such
exhlblé aptaterdusall e tited B LB greetenthan Sieromsisp Fios puamplen gabodiments of

the \éﬁpﬁeh&g& c.% nsfxfgclggé ﬂgd%@@v% LRREABURHE 1982591 5 seconds, such as

SI I cone ogel” contact | enses can be determ ned
20 sasondg owamom, ¢ss hdgropohalmieally averptablasutfeccaybtpbilities.

[Oﬂlbﬁfﬁo Ur §he p% gntqgns%g% ct())%gjpns% 16hs Bodidd l@a@ﬂ{geztngduh less than 1.6

MPa. In certain embodiment§, the modulus of the lens bodies is less than 1.0 MPa. For

exémple, 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, about 0.4 MPa, or about 0.3 MPa. Preferably, the
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"Dynam ¢ contact angles and contact angle hysteresis"”,

Journal of Colloid and Interface Science, vol. 62,
wa2007,142p 205-212 and R Knapi kowski, M KudrBCT/US2007/013808

Kont akt wi nkel mressungen nach dem W hel ny-Pri nzi p- Ei n

statistischer Ansatz zur Fehierbeurteilung”, Chem

Techni k, vol. 45, 1993, pp. 179-185, and U S. Pat. No.

6, 436,481. [00188] As an exanple, the advanci ng

contact angle and recedi ng cont act | e, ca
modiit & #ilARIOUY Hoha vgptiy s et A ab%’% ¥aPa and even more
prefe%%%%? £oHf 41518 0.45R 48t §.6BPPa PiFdneldmbodifiRnt, Qﬂ&nd Sody

| attened onto a quartz surface and rehydrated wit

possqs&s Fmpdalgs beftreaabpet Gff and OesMbeg Th&ﬁﬂ%ﬁhﬂ%%ﬁneée%body is
selecdd5 z)%ﬂaérg c@ﬂf&@%l? W, s%ﬁ:nlﬂﬁ% 9 APl UiRUE ‘Acé&ﬁfnegﬁ‘te
system e u

slze O e al bbl e can be i ncreased
handhmgioﬂélcrlmladﬂledemﬁbwaamr the recedi ng angle (the

[ﬂﬂl!ﬁ,]at Caphd 01%0&11%%‘ %f m&%t%oﬁgrcﬁg%' L ¥ E‘%@Ee*&l{gm ro%thﬁg)nems known

e advanC|ng angle téau aine
to petbens efisidinpry Bkilbinlthe erts iFoe ;:xarfqﬁle,lﬂedesﬁf@ qnmminns having about 4

I ' ddi t t I
o S SR b o T Ry Par UGB R SRR L gpe) can e
deterﬁﬁﬁcﬁi foml divinitial SRpe vda. strEss:stﬂaxllanmve ob(;eamaﬁbyrmr?me tzkt at the rate

t he present ses..C en i es Wi a [
of 10 A it i et PrmitiSERgh il Bt a3 C A e tbimeOp o+ (nstcon
CorpdRitRn %can have ophthal m cal ly acceptable surface

| 01901 Th | e

0018555 eofs oA dgne o ERCHE et IgnoogpLU R e than
abouf § k! 1) m%ﬁﬂl mba A eAPBRHUSE Rind Saht pRSeMASHLS nmdy have an

| ess than or. example, the |l ens body nmay
ionoflwy &P #0 ﬁlamnﬁusl% mEREHR, B 190 syed 56 ythep the msﬂuzubwﬁs than

abou@SZ{ lb n"i’mz/?rﬁﬁ 'zﬂld Qle@nW@corﬁm%nsgs 50 NBpincRREWPE, orlYER,
.3 MPa. Preferably, the 46 WD 2007/ 146299

dehyptafmuszacmng@m begeduesduineertain embpdimenis de ipnoflps of the lens body
is abc{l]tvf“ 5 txI W{:&Jﬂzlk{n? rQb%BP 4% IQ) 3?’111119 u?a%gu% '?o d/gﬁ% Ebout 3 x

y rang ed trom abe out
10 3mﬁ=lé/m1hnotdnss diftwelvarpa desaribeehiserbingdthe ipm@esmes ba greater than 7 x

10° m)d}'l 1 us Q%E)Q%%P cé%.l%gu?)rence?fl%&iygra%o% swglng r#@%ph%ﬁl &foblems

O prov
[001933]ns V\;ﬁ'hmqmloﬂu& dfdlre kns bydienofithe preseopkenpsate be determined using

handl.i f t by the | ) . 00191
rouifE il fPox B e Roa gt alian: SRRV BTAF R FRCPRau PR fgpontux of
a coﬂtﬁéth&ibsorldeﬂﬁ/\bbdyt Enfie meastrddl ushigla te@hitigailks ish%staﬂnallllyalmﬂar to the

“lon gl Fechigu AeeR PR (5. DRrerioL S0 P Ll SSTSpRlr. fajeps o be

meadtired EiSbedPdcdEins lefsHRBMlAESIdvikl, betwidea)mdl8 Bnd €emale portlons The
det er m ned fron1an initial slope,of stress-strain

malei femals partiers Byludsdiaxitle pealinggings ehipta e Dogitiopsd between the

lens AR fHetedftcAié nile & fRBMIChdvioR Adter ngﬁﬁbm?é%@leng 5:9(116 lens-
using an Instron 3342 (Instron Corporation). 10

retaiming dewisss thalensrretaiaing aleyics stiplagechim 3 theeaded didn tThleéw'slé §°rewed
onto a1 SRR deflneSSddrd@Bhamber. The donor chamber can be filled with 16 ml

of 0.1 molar NaCl solution. A receiving chamber can be filled with 80 mi 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
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about 5 x 10'3mm®2/ m n. Al though the | ens body of sone

of the present | enses nmay have an ionoflux up to
W@bwati4629%x 10-3mP/ min, it is believed that whetT/ukm®o7/013808

ionoflux is less than about 5 x 10"3m®2/ m n and when

the contact | enses do not include MPC, cornea

dehydration staining can be reduced. In certain

enbodi ments, the ionoflux of the I ens body is about

4.5 x 10 3an/n1n about 4 x 10"3m®2/m n, about 3.5 X
takenjqyegn? mnmeﬁ forghout 2@ minutey sEiHng AP ﬁllnlé'ies F@%%lmmerswn of the

dono beri in ?Efvﬁﬁ%&%ﬁ?' Fl“hetcla | yd¥s@Ri¥nd&ata should be

greater mn an st| not cause
substamnaib'alhnaaehydratl on staining or other clinical

[0015{’{]0“ S 1e{x£ ﬁ%%&f t-ﬂgﬁ) %S%Hﬁlf b&Bé ﬁlcgﬁehémh?gut ?gexpf

resen enses cCa usi ng
pennmlhqd sFderemamptep thpdesobedied haredineryges peinheability [of Dy no less than

For e nof | u
60w “EATR rorb PR B A0 5 A ot aou
80 batdis,| abbut 91) bdireers, 'dbonoi dQkarfers laboquel'0 besas, |dbedt 120 'lbihr&rs about
Pat ent 5, 811 For exanple the lens to be
130?%%%%?@8“%5 BLrer): QEMPFn a | ens-retai ni ng devi ce,

[001935)t Ve eThé Bk f #pressi iehspOEdr B8 @eterhiifed DB randlefxﬁanbos known
portigns_incl ude erX|bIe seal i hg rgﬂgs whi ch

to pefmﬁ of grfipary skilfhe ge- Fopramplg, th Dk wadlpe cen bedsigmained using

the mscd‘nqwehx%dp&rdes&%ed%t@rs Pa&ht NeN5 8Y7he. TaE DK Vallidian be
l ens- retaining device, the |ens- retalnlng device is

deterpripedusing agommeseighy avsidablerinstrpmgnt wndse (s adelsiesignation of
define a donor chanber. The donor

M°°§+1§§53£r et Tl lea i oh 16 M of 0.1 nolar NaC

[00186] ut i The prserdderises Algo @ha@bléﬁ lesapodies bpvingephthalmiell

acce;gt%bg%&&l go%gentél\a%‘ﬁrr mp n’| Ze dﬁxlﬂgntg %?%%&yénrt YenEE§ &mprise lens

e | nerse wat er o receivin

bodicshlaavm a swatkr zostent nd tass tlengididedIn eertaiie embedinydntyy the lens body has
i vin I I o

a waf ont%nf aﬁ I'i)%u{ 3 f‘ﬁ oo t% S 4@%?&8{& Lﬁs"/s ,ha[ﬁogg g@l’/oag%cﬁ}t 53?, épout 60%,

or ableunés %y, the donor chanber is imersed in the

00145 Vi S8 ¥R a8 a0 bR O Ak i roufine
metlmdﬁ ﬂtheﬁrnft@pe@bmldsf cHirary kil gn tisd at. thslgexhihm% mh}ebated silicone

rsion of the nor chanber
hydrpRIDIG CBh b B oA D oAV LA IGPE] Hercanpvg excess

surfz2B sk, Red welphsl amhk abdighddi1e@d¢an theW b9 dlied hEah 6%én at 80 degrees
bodi es of the present |lenses typically have a hi
C unggy gy @?’F““ﬁéraﬁéélkﬁ fiigd/lengggn %»‘éar?ﬁ%elglffr% Tl&*gellgaaﬁhg@reme is

detefd@hEd 89 sﬁl}f&’é]ﬁﬁgﬁﬁé Wéﬁé?x't b the ¥ 1dds fioin RS Weidh@Bf th8 Grydrated lens.
barrers. Enmbodrinments of the present |enses conprise a

The wates cppigpt alisibe averbiditigrmge/hydptedveight x Hbut 90
[Oﬂlb%r er §, adheHH 1ol sB@cﬁfi@ belue@RRULifidd Qb@i%" E}@' ﬁese%p%tses may

barrers, about barrers, about O barrers,
possessrvelugsi m%}geméwm @i)’ qarebippidensal th‘éh‘%‘é? idgntified speclﬁc

valu%s‘r? Ei"l%r{ar Qﬁg}(c“ ﬁ}enl];*ﬁgétﬂh tcblﬂgfﬂ@iﬂ_glg dsn atetF g%x&@ ﬁm gf)out 45% to

e ar or exanp e
about 8A%p emwéhlsr\m‘lue@ drars abeut 3 tocabbbt drstavist depgact angles from about 35

degrgeesstg 'bgﬁéjﬁ @egyee% ag\%lgﬂxg chlgtac?ar?élZs 6tk ab-gtl?s%eé’r%le% about 80

degrees recedmg 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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determ ned using a commercially avail abl e instrunent
under the nodel designation of Mycon Ox-Tran System

WO 0194399 The present | enses al so conprise | enBCHUM00%013808
havi ng ophthalmically acceptable water contents. For
exanpl e, enbodi nents of the present |enses conprise
| ens bodies having a water content no | ess than 30%
In certain enbodi nents, the | ens body has a water

content of abouyl 35% .about 40% about...45%. about 50%
100198hou ¢ T sope ppe E%dlrreﬁm%\% £ PSR T*bmﬂy%ﬂﬁeeﬁ faptaqt lonses,

the 1e89BSEBS hiVe 4 HOATRSIAR khdrP01S MPA M ibofliel REMNARM, Hisd A Wvater
. routi ne nethods known to persons of ordi.nary skill in
contepiref ahopt 4=4p%exanpl e, a hydrated silicone hydrogel

[Oﬂzﬂ&FBtegeI:hellﬁ&%ngﬁﬁc&?e Ryeit® hfaeMeAtsa0 ORibh ddrftetifle or vision

g4
O ‘renove excess %ur?ace wat er, and mglghed.
enhariTing cusitagtdensksnEhe lensestnaay be seherisdenses anasphericdgnsgg The lenses

d i
oy S8 oS5t A A 545 S, ol
embodithértaahé peestiitdenses ghd rotdtionhlty diapilized derfsemysuchnas aveotatinally

Lof the hydrated lens. .. T t.er gconten 0 t he
sabilf 65 SO o R PTG BB et o oh fotget lns
that cafhipiriseOa lldn@ bollg tisd @il fides a\Aﬁlllaals Hod eﬁminf)leedledbmébodﬁ ey have a

. I ent enses nm 0ssess val.ues, 1 n a range et ween
prisrtafiagty e H AR RS or CRE OF BV LIRS THPFREF SpEIfar regions.
[002013] ueSThestescx BiBbLalsd BEmpriasient bediss et idchutizespaipheral edge

. have water contents fromabout 45%to ahout_55%

regiono g PEHPRTRLRAZCFEIRP SRRYUINCAIE 6 19 riigq.ofprexample, the

peripg&ﬁt éfde 1RPWnSRay EQAPpAROEoudded F@ﬂé&&sedg@ saiRed, a4bunded anterior
e

rees, advancing contact angles from about 55 R
edge gugiceesr ¢ combuution thererdy la ssrtansmbadigerts ihs periphgpladee is
comp;lét@@ Iagﬂ&gd ézmgﬁg LAt SurBReYd tlﬁ?gpdi?fgfo? Qrfadty STIREESLS it can be

rom about 11 b

egrees to about 25 degrees, YouQP
understaehd thatf the iensthedy of thi7pvseat {enseheay compsise jpeun
el ongation from about 140%to about 245% and
conbi nations thereof. 48 WO 2007/ 146299

[002(2TT/ USPOFk i $98es 1haP tosiprike leps odiep exdil thickness profiles that

enbodinents of the. present silicone hydrogel, cont.a .
addr FE RS oot R AT G e RRaPI<-RRELIFRE 6 Y are s
 comfbitable am thednd Ivearek.eBsg viahdng the thivtnessambd£ihe lamticelids afd the

bo 2-46% [Q02 The. present .silicone hydro
moadlp it e 16 dmiics: Bieatginersit B fora beriiey oas oo pertiaial For example,
the st@ﬂﬁl (53] Q’J)Mrd‘g%ﬁhaﬂa_i ccbrfiﬁk& @é&ns c'Eﬁ_le)eki%ﬁ&l ed aftie ﬂl&%@lﬁﬂi&Young's
ens r aspheric |enses. The |enses, may be . )
modlT o G P BRBE G o BiERRess G Luslent AL SRhcifisd region. Thus,
certaidl drR6GHime8RS T Ihe pRsER Nérdes ma§THdaHI¥e 1S, bodhe HavRge ¢enter
| enses are rotatlonak%éastabl ized | enses, such as

stiffness (etg-oha SHfnestat B9 Gepbd of iq keng ghecater aidhg optic zone) fess than

abouf @087 MPALN?, alidhidul# §ehdiRntstEhesARSs KRY aBSutD CPMECHmM?, or a
|l ens that conprises a |lens body that includes a

comtigticastherepbr Adgatigiiar jupstion @ndeirsdipetay theayection of thg pgnticular
zone Rt #BLvel 3r AGF k}&ééé Wthout AL, a PRt AboliOl.8 nhillif}f the lens edge

superit or and it nteritor reglons.
(see U.S. Pat. No. 6,849,671). In other embodiments, the present lenses may comprise lens

'S
ed peripheral
edge.

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

49



[ 00201] The present |enses al so conprise |ens bodies
that include a peripheral edge region. The periphera
weodye/14eg) on nmay i nclude a rounded portion. FOPCT/US2007/013808

exanpl e, the peripheral edge region nmay conprise a
rounded posterior edge surface, a rounded anterior
edge surface, or a conbination thereof. In certain
enbodlnents the peripheral edge is conpletely

nded from t he anterior surfagce to th osterlor

batches o sBees. TREFEHBPIE, In qeriimebodinieats 28 GAUTVR Speh #ia cbain
transfef Qged@ @éﬂé(ddéﬁ td BR PII9SRALAYIE BiBieSndTRYdr6 SElontRt Benk Pritdadr
perTpheral -edge. ag002021 The present | enses ma
compoawpmt@ eeduep ﬂleo‘cm dityjin physi¢al laﬁebgteﬁ pbthe lgases Afsing such
phys%ggi 18f 9&4tf‘dﬁn$§§d}ﬁ{/@st A \Vﬁ:fagllﬁ'} 'ba;vl'&ﬂ a%&ltbv%%?ches of lenses
oge cont act enses but that are st

is pre@"r:rabkyrleakthm 2%. thor exemplepdze eariabiity Jerr fyﬂerfg mpge batches of the
pesccHHSIASE il 203 B0 A0 Kb Bk and b
curvecafithe prdsent lehs@s cex hmbmxolla&MM| If. 6%@&9 lircfdeaemmgﬁdosralue More

e Bl T80 obSOBBRE AR5 A4 104 i MBE ARG bt o

contachienkds€as thch dSl&:danﬂ:ﬁ leaakesava‘rim didoh @boutdi.omm Thaisut 14.4 mm,

certain,enbodi nents 1 he, present | epses onpri se
one of SHRICHARITE® faR btFed Suedp? puiPrigp S fogtatt (egto redice the
vanasﬂiﬁ} fanasrodicelddatacClheds lﬁfvxrté‘kﬁainefb‘is mat fw@é eronoabdmez 8 mm to
gﬁlc zone) .l ess than _ about 007 thickn
about {2 ey §r’m} aheqntioh cag be Pﬁé/é%edl t@sredw%vgwmn ip lepg thickness,
sagitt{Pas ¥ Pbasl cuanfOidAs 1iRe. thereof. A lenticul ar
$unct|on can be defined as the junction of the .
[002044nt i cTiheapresens sdioane hydropehqamtast lensesy mpg bs @sovidedina sealed
v L bk PRSvided i
poc L R o oD AP BASy o g n
sealeprbés@npa¢l@me$hmyndmmeers ew@abmﬁmc@élvm\mdgwawearers The
f, t a
s S5 8 0GRy 00 00 e Bon sin oo
Sommtahlresolworw incdutie ph@spbatetwm saling 8eBGIONS dud bompte buffered
so]utrontst ﬁ@eseﬁlﬁlgﬁé lrnlagloqu Ehsgneflect?noﬁr;%g é?rgjt%??&? olg%%%r be free of a
chmnﬁthgoabnﬂenmnseaganaﬂﬁekmmubnkamyanmngdmﬁeaheﬁ@ﬁmﬂommhasa
) anong (ﬁ&ﬁXQ%Z% 7/1&?299 PCT/ US2007/ 013808 bat ches of
poloxpIan X in certain enbodi nents, an
[00208(di t i Yﬁ’e RuSdy 1&311@3&!@1 psackhg@nﬁé pfefagblytststrﬁea@deelxetmple the

t he ahle sil] e hydrogel nt act
lenses car P stz RSt Seating thermabibess Qriren Pas i o #5 tersealed
pack BB STl terdliZddl 18heE S bd IBﬁsésQHz&Qﬁve Uéérﬂ@qﬁié@@ to sterilizing amounts
sical paraneter controlling additives, the

of raighipBoOFPY ¢ eXpnpRIeA fBe enary melbe atostved dgnspy peguma ragiated lenses,

ultraﬂ'bfét?ﬁcﬁgﬂl% &§ied AR %ad FiRMNI@xanpl e, the variability
for one or nore batchés of the present |enses can be
fromabout 0.5%to about 1.9% For exanple, the
di aneter and base curvq?gAJkpgiﬁgesent | enses can be
controlled within 1.6% of a pre-determ ned val ue. Mre
[0028¢)cci f Thafdllpwing examples dlustrotet eectpin aspsctd apdedeantages of the
prese?]n?]' 1%(: 2 C’h g\gév% dn ag%@%ﬂ%véﬂt@ﬁ% fil n(? Iynggﬁglaé‘ljeig@gé ﬁ_rrcinnted to

enses varil es out
the padicabo gmbbdirentadescribed 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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one or nore additives can be used during the
production of the contact |Iens to reduce the

wWo a007aii2be ty, and produce contact | enses havi nBCT/US2007/013808
di aneters that range fromabout 13.8 mMmmto about 14.2
mm Simlar control can be provided to reducing
variation in lens thickness, sagittal depth, base
curvature, and the liKke. [00204] The present silicone

... hydro C nses. na €. provi
withi e S £ R scR 1T piced ancafly SEpfaticed i o RRERyEfE. Roagems
and fakrAld ark @bfeSeroRAYy Iaealmmahﬂleﬁb specifiaBy etitdall toth€Eontrary.
tge siml.ar contai ners sui abIe r
(00248 .ve&tﬂﬁ% 3 1R Ereparpe rentaqhEnsep e Silitage BUirosel qogtachlenses,

are cﬁa@cﬁw&auﬁe ﬁmdswmgn U.SUedle@ N, 391 21N896 ql 4451 m 486515 43;
uitabl e sol utions inc

4 64Bl4§§pﬁ’§188%§ﬂf %83%& 8@a§ P3245%1 203 QL%39; ésﬂ?%g'aﬁe%o 000; 5,607,518;
s, 76@%685 840,199! 5659453 6 6@9 5%,34,36(;?@%%\’%22@61%93@ 245; 6,869,549;

di sinfecting agent It desire ree of
6,938i487 hardt Ui hd atant PublieatipatVos 2@@@1&%%@@50 U94Q80s awhy
2005q$§q o clude a surfactant, such as a pol oxanmer, and
P e, if desired. [00205] The I enses in the seal ed
[ooqoab k ag és theer follpmixigoeainipless effoith bavdlogenanadiploenstufeeaccuracy with
respgc?rtg Z%mo an t?sgd %% g; Igla)lol%tﬁ S é&p%‘rgaat}ngeas e‘ﬁgbﬁg ! he e%#n‘?eqsal error
and dé¢dation geaild ba aa&unwyl fbe Uatwemdtdmtd dstamwbeeanﬁmﬂﬁeek in
degrod ter|I|zn FD h for ex nple t he
EPEhsdd r%?FSB‘ee At B¢ ‘i“’ﬁt} 88“?%’ grégprea ?‘%?d?‘é
[OOZIOES es, g}h(z ll\f/klé)lﬁd'sz\giﬂgog%igléﬁ@dh ahexfﬁra:la@we S&furk @ rtSileﬁhe @R&inplee, and
e. 0 ng exanp
may; j§ ¢ ERNESY P ?fefa'g‘gté)c bt nges St fopelow.
present i nvention, however, the present invention is
considered to be limted to the particul ar
en%ﬁ*l &%&LE@Q&PMEJ%@P&M [00207] The practice of

t hey gl rfIasw |1 enpl oy, unl ess otherw se indicated,
conventi onal technlques of pol yner synthesis, hydroge
f or¥iit | lylewycethanel | i ke, which are 50 WD 2007/ 146299
PCHUS2QQ{4:823808 wi thin the skill of the art. Such
techniques are fully explained in the literature.
Redifevir’s 2-hwdroxmetby] miethagrydateonmerci al |y avai | abl e
un&ﬁﬁsl§$§8ﬁ§ﬂéﬁﬁ oY stated to the contrary. [ 00208]
or ‘preparing contact |lenses, e.g., silicone

hydﬁh@elnmﬂnﬂammhmmﬁbEs are described in the
foII aten 896; 4,495, 313;
#8850 o B eSS ihy it ecuiery éfTonypropy-
oly@dlﬁﬁﬂl Sithxahe #HlucPebtdfyleiithylSil68 a-2BthoR -8
P 76 0}200 5, Pg%y?m i gy492 Y OQQGggZy(G 367,9
Pob@ﬂeﬁgnwsco B’YBMHEEEB’ISIE’X&B@) eh@ethaerym snlg:pne-a:natatmsg macromer

Panst bl 6210 NS B4 240840080

oD En guir G Sxad LA e ﬁgeaexa é?qmng%&q““ww}‘m
nis p2k.an is7 Raly és éeml @,eartddhehéxurema‘mﬂumwe\mw 16,200 (Asahikasei

Aime Co., Ltd., Japan).
: aHg(OC2H4),OCH; i
CH3 CH3 CH3 C2H4CF3 CH3 CH3
Hzc’—‘CCOOCZH‘;NHCOOCzH4003HGSlO“"‘(SIO),, (EI‘:iO)m (SIO),,""&I‘,I——CsHBOczH4OCONHCZH4OCOC =CH;

. CH3 CHa CH3 CH3 CHa
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respect to nunbers used (e.g., anounts, tenperatures,
etc.) but sone experinental error and deviation

W@ hwaheb2be accounted for. Unless indicated ot he€TS®N7/013808
tenperature is in degrees C and pressure is at or
near atnospheric pressure at sea |level. [00210] The
follow ng well-known chemcals are referred to in the
exanpl es, and may, in sone i nstances, be referred to

bKIBi"{\{E#I ab)lbr evi.at i gg‘? E‘g;a:ngqlegel 0 MNQ\}E?:DA%S Cu-

phthdlebmnﬂeeﬁ avEsle 3s mﬁbgewstdamhm heayAsre | PA
|s$frol§%$eal cohol MVA: net hyl nethacrylate M3U. M- U;

t RYET Y-y disssreylfgrmamifieiocar boxy
et RWeXyRLBAYI- i)YlT@l@(idﬁ% ﬁ@ﬁhmﬂ n%%ﬁﬂ&% %u\ﬁm

(trifl uoroprop met hyl sil oxane)-poly (w nmeth oxy-
poPPMet aledimsthydeiloisnepy| met hyl si | oxane) ;

d |

gl W@%Yﬁm biddidl &gpﬁllﬁ‘e? Wf@b dﬁge@iﬁfsﬁlggﬁ'g %@%E’é%gmammg

in the foll owm ng exa es i s represe
T5%(RHG ovd MM of R0 @BIEI%efrom GedetP1, mis 7.6, his 4.4,

7. 12,800, and the Mv = 16, 200
?Als)gﬁi W;bl%éﬂgﬁhggl’@l Ltd . Japan). 3H6(0C2HA) pOCHS

CHBPCH3 2bBylppondCe~ CH3 CH3 H2C

COROC2HANH00C2HAOC3HES] O-- (Si O), - (S O)m
(st o h©P --csmoczmoczijczmoooom to~

CHTEGERMBHBtr{aH8/1 Giddely&dl &i@e@a&maéazgg

SRS AT e on,

htriral: asipRe U~ ﬁﬂﬂéh bh& pigeBxRleue K7090
; g ym@ tﬂ OR,I-EW%JhIfgrr?amde NVP:;

frﬁpﬁg’ﬂg t‘B?’FﬂB’I‘?‘HWén? Fff@%thli‘i}'yw%tl I | ed under a
VaQUWﬂlS REMEenRG1-y dyard Hphend:Ssé (J:ngr «C0- PEG bl ock

gl ol ymer of pol ydi met hyl'si | oxane an G cont ai ni ng

PPECZahd RRRlis(ebdingEdparntaneriiril (Ve §2) theeea! initiator)
P OW§$J3¥! £ 8li¥eRlyroRitried vy, tBElQRMllﬁﬂlﬁtOI‘)

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

VM: vinyl methacrylate

METHODS FOR CHARACTERIZING LENS PRODUCTS
[00211] Advancing Contact An,'q,le/RecediggLContact Angle. The advancing 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
instrument (Kruss GmbH, Hamburg), and as described in D. A. Brandreth: "Dynamic
cc‘mtact 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 Wilhelmy-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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Pr: propanol TEGDMA: triethylene glycol dinethacrylate
TEGDVE: triethylene glycol divinyl ether TPO biphenyl
W@ 2004/16209 | met hyl benzoyl ) phosphi ne oxi de TPTIMAI/US2007/013808
trimethyl ol propane trinethacryl 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; thernal
i niti ator) Vazo-64: azo-bis-i sobutyronitri I e (V—64'
ermal initiator) VNMAL Nvinyl-N nFthyI
l002’<?1r eshi\y 2B FEITPPIEe éﬁeeﬁa@%g mwrﬁl fe? pe contact angle can be

apading: alcBpteiivbR ethodRR THashid é\l&tféfs& BBﬁD(ﬁ§ H=7.2
deterf}g%ﬂlll %dvgrrlml ng Cont actc,@Ah!t:1é e/ Receé ° P -

The Igpgisdlattrred gaipivany shcast re&wataée%mﬁ B’@%&féprﬂlms before
testm‘éi | A afr%Bbﬁeis Bﬁtcg@ gﬁtoki‘ﬁ‘ﬂ@ s o@eifsﬁ%ncﬁx AltoRbRdGFikee system

For exanpl e, the advanci ggQ cont ac

The m@b%tbeambub@&ea@ﬁnr@ iporensask andrdsicrensest tor ghtain mdlng angle (the
r

plch SSRGS, SR A8 IFARAELAVBLE Bl (ppincn

obtaided pvher tdecrtasing dapthibble Snd)bl e met hod. Advanci ng and

o027 PRABLE TR GiteafBrf el ol 1 i8R BE B8R rauipe

methots kn oW 166 pé&m dadidlry ﬁlammu ti®)art. ARGk e@@nﬂﬁ@@ﬁ&d&@ dfa laontact

randr et h; nt act an Ies cont
lens Emvgv% aﬁ gk yidh ¢ Y F o e orogn Rilghs o8 tensite
modﬁ&b CIGE ,Mpﬁﬂ Gan lﬁ?detelﬂﬁﬂed £6m 2808aitial iops 6f Bstress-stram curve
I kowski Kudr a: ﬁtont akt w nkel nessungen

obtaigg Yithlemsije ot aﬁibepraﬁ LQ mmvain 4 pigat slaxl%zaf at least 75% at

25°d:ﬁ9ih%faBQH§&&ii3m1mstQﬁ% péfRgidR).k, vol. 45, 1993, pp.
85, and U.S. Pat 436 481. 52 WO

1002347/ 1loofluxpdhe isswdlyx of thulsas bpdiss of themyesent lopspasan be
deteﬁxﬂﬁe@gé’iﬁg CotttheTRANLBES IR B ﬁa}gmrsw%,ﬁggﬁs@n@ﬁ mme%g' For

can eterm ned using a captive bu usi ng
exangie dhe tane iy fof ercentagtlens er (eps; ody pprybeineasurpd usipg @ teghnique
ac t
SUbS{F%E%I}l? or ﬁ‘iiba‘?ﬁ(]g ﬁﬁt és %r e st d%%% &QXW@bﬁg%l}‘{"stéh9 811. For
exanyilgdhel lapstto ba nicesnged gard be plausd nga lmsaetaunmg devieg, rhehg&n male
S The—.si ze, of cr,eased

and f%Xm Ee dér%:rrhgas o i maleoe%nal t%m[aﬁe oxg ons rﬁﬂ,ld%ﬁqueblc(: tSﬁaémg rings which are
posﬂpirmtidmmm the hed antl elie fespeceias infde bh enfale bbﬂlc&L Z&ftergpiitioning

th t pl at t n .
e Sp R RS DR 05 B S T P T trenda i
The hadihdcnsval omtolagilgsshabytocdulinea digloe f:mrﬂ&d llSieQE)nbﬁUlﬁéIﬁlﬁér can be

e ISR SeBSE P, Oh b B i s0

of defdhivédivhtegaNedtl (TWhe EoHdutiviy thetdakd BhmBREY quheaieli&ﬁﬁed water

and nsi
of the rece}vei‘ng cLamber 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}lly linear.

[00215] Oxygen Permeability. The Dk of the present lenses can be determined 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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nmodul us (unit; MPa) can be determned froman initia
sl ope of a stress-strain curve obtained by the
w0 ensilkedr est at the rate of 10 mMmMimin in air BCT/ES2007/013808
hum dity of at least 75%at 25C, using an Instron
3342 (Instron Corporation). [00214] Ionoflux. The
i onoflux of the | ens bodies of the present |enses can
be determ ned using routine nethods known to persons

' t. F
i S0 o2 bl B\l R imen e
mode dssippatiamsofilgoaon OokHiagBystefiibst ant aI ly simlar to

" ot. X T i gue" described in U S, . Patent
o034, o %—M&&Sﬁ@é&% B¢ wiater cpiat plikie preaniclanses can be
detebﬁumﬂ(hﬁsmg toutite lIn@fBod sHrfiwi tdS ek ©€ ordIBArYRRN] e art. For

g* 3@ ortlons The mal e and femal e portions

exaRle, g ?IBFen%@éﬂrPa%j cppiagklenm Fambaremovsdstan enadueous liquid,

w1pb@id’\&%{b\fef'&c€ﬁ%rﬁ@g waftg, m&ghﬁ;d’ e’I‘ﬁ@lv@xg:i}Ed W&GIT%a8 then be dried
ortion, After positioning ens 1 n

in aﬁé’ﬁﬁn R8O fegr [\a éewieea vaqyan, and theedrigdiieng catethien deivesighed. The

weiBhtad ferenBe & dé?&%‘ﬂﬂ@&i bY Elgzjtlrr]ag?m% hﬂé ng'el t %ﬁﬁgﬁﬂ 1 YOS the weight

gl ass tube to define a
of %%xﬁééfﬁ dens. Bkhe Water eententi(h6) iSthel (weighd diffmhm/hwaaed weight) x
topsol ution. A receiving chanber can be filled with 80 ni
of deionized water. Leads of the conductivity neter
are imersed in the deionized water of the receiving
chanber and a stir bar [ the receiving
chanber. The recep aced in a

]ﬂt l\fg]ﬁ?gtﬂﬁegﬂaéﬁg' ']I‘JQF gN{JI%.vﬁ:Vg‘ PBUEE;F?(?W%ORSEOI(&POSITION

b t f nduct t
SRR PR
prepﬁte&f ﬁsmlgtlﬁ(}e@dﬂiﬂé &l Ridtve ahlmisSipeifiRl bRy, dI‘i‘ﬁ‘s.oformulatlon is

f 51 Er into the receiving chanber. The conductivit
relefref LuacTeins

y
RisiP% SASWE fmulainn s ALV gud torthadlow modulus of the
resultfpshirated YeRACARhEBARIukd. t Y. The Dk of the present

| enses can be deterimned using routine nmethods known
to persons of ordinary skill in the art. For exanple,

the Dk value can be detquhmgé u3|ng the Mocon

Met hod,_as _described in at’ent 817,924. 53
WO 20ﬂbﬂll‘ﬂﬁgggcmum0@%&1’3808Imﬂ3hﬁ0ﬂ¢ aivu%(ﬁm he
det er fined—using—a-comrerei-a-y—avaitablel instrument
under |t he nDdeIN§“Z|gnat|on of Mocth Ox- [Tr an 28y¥st em

[002161 Equi [ briwm Vater Contlent ™ ghe waler ggnrent
of the present lenses can be Idetern ned psing routipe

met hodls known tdm®éﬁsons of ordinarV?skiI iniBlse arf
For exampte—3 grat-ed—steconre—hydrogel—econtact
| ens ¢an be reno om an agueou %IQUId, vQ%ed tp

f enové excess suteoe water, gnd Wejghed. [ The ggighef
lens can then be dried in anjoven at 80 degrees C
under | a vacuun115#56the drled | ens 0chn thien be.7
wei ghgd—Ttre ht—diference—+s—deter

subtracting thgbag$ght of the |dry %hs frlom t He wei ght
of the (PEdSaphdiocpditne Bk nv@f gr content (j%9 is the
(wei ght dlfferenge/hydrated wagi ght) x

DBE?712 (silicone oil) 25 19.9
Total 125.17 parts
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100. EXAMPLE | PREPARATI ON OF A LOW MODULUS

POLYMERI ZABLE SI LI CONE HYDROGEL CONTACT LENS PRECURSOR
WEONPOBRTY ON [ 002171 A pol yneri zabl e sil i conePdiytismge013808

contact |ens precursor conposition was prepared using

the reagents and rel ative anmounts specified bel ow

This fornulation is referred to herein as a "l ow

nodul us fornmul ation" or "LMF due to the | ow nodul us

f the _resultin rat ed cont act duct. TABLE
[00213] me%%a?mmgmﬁ 3ol bsye yreighed aaﬁ&e}ﬁ?g f%%mtm The
mxxtM%WéﬂiRe?re@ thryh 4 6.2370.6 miidh sly?m%é fitted EHeDW R, afld Stored for up

VAZO-52 0.5 0.4, Uv416 0.9 0.7 NTOlOl(PBlS
to abﬁt‘h%l“@@&% rﬁm’és wixtare %@fegpﬁé‘) hempqlmeﬂéame Sélcpjle hydrogel
conte#c? leh2- m&%ﬁtéﬁ pﬁ{'t‘e?olé‘} WG 298dAtk 4828 compound are

PCT/ U 2007/ 0138 he conponents in 1
provigefldn aadigna do thear mp@@&\'@ @veight mmemsmﬁa@tedm a Wﬁlxhtlhye«velght
Wf)lltered through a 0.2-20.0 mcron syringe filter
to’a bottle, and stored for up to about 2 weeks.

[002@ﬂ‘h| s hi bht: lfmal sﬂsicmm‘ l&ydregbltcontaet lens) ths waight pyreenisodleheh of the
chen%c!lll c%?x{] one gl% r?gxgal $?y tl,(l’ntl?lf ug n%(rergciﬁ%% Rres ené in the precursor
compmqummdﬂmr ﬂlanph@vmd&ﬂonmngdihlghtqmrdeﬁtst heir respective

wei ght percents (indicated on a wei ght by wei ght

basis; ww). [00219] In the final silicone hydrogel

contact |lens, the wei ghtExamenEs2 of each of the

chem cal comne&ﬁ&ﬂzawgam&&tm&ﬁ%urfe@nme unit
t he precur sor CorT'pOSI tions rather

[002?&%”% %G\P { gt?IS g)t ﬂbrsweqog)mosﬁ o xamplg b viasgegassed using a
repestivacGRUMItYEOTRIh (OB RPS. TR 8eda8Rd f8birS6r composition was then

placed into female non-polar resin mold members. The filled female mold members were

bams

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 lens 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
plastlc 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) containing

95% ethanol and 5% methanol, for 45 min at room temperature. The solvent was then

L
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[00220] A vol une of the precursor conposition from

Exanpl e 1 was degassed using a repeat vacuun nitrogen
wo bash4qeocedure. The degassed precursor conmpoBCT/USIV07/013808

was then placed into fenmal e non-polar resin nold

menbers. The filled fermal e nold nenbers were then

cl osed by placing in contact with non-polar-resin male

nol d nenbers at a desired pressure to achieve a tight

TG e T

alcohobmater (px), ahd wath BDwmeln(a,t) 55 C and 60 min at 80 C.

| di rried out by striking the fepale Id
00 B ber e WEeER1¢nsEt weth ok 6leSs VT PHENTRpEC
contm’ﬂbg DIweser 61 IQWpﬁdﬁébﬁifféﬁih% WS oRPY YOES] 2786 sealed
I|cone cont act Iens prodyct adhered to the

confpygegs ﬁ‘i?rf‘da‘ﬁég'ﬂté‘?de atgele fsfarg Ovmie. s msgswisments ‘t"ﬁ@rtal‘éﬁ}l

follb%ﬁlgfizpﬁbfgﬁtﬁ)cmtl-@od or using nechani cal del ensing
[00 Lil prent. The float off nethod invol ves soaking the

e not ke ieswHes bydrted siliprnethyerone) cortact lenses virue kewighed, and
therpcfleh})@ét&! in diY H&%Ad/wex%gg%gg?ﬁ d&g;[ﬁ%ngft]ge gxty \k@i%h{rgf flg

in about ten m nutes alca
dehlé%ﬁal?qdesdh%me Wrwhpel@s@dn@s and rotati ng a rral e nol d

[Oﬂilﬁgﬂgegrﬂ%\é (?t? -ﬁﬂcﬁ g}ﬂﬁs: i ﬁ?gt eﬁ{(%lé %R Sdmé %&g‘g%%ct %@“ ﬁjiaanc contact

anglep exygsmt pesmenbitisy, porodlint Hmddlttshdongatﬂinl, t@sﬂﬁktﬁeﬂgﬂh dwvater content,

cyym Lo d surfa
snd EEL el BRRRIATE SRR W B UG8 Suione
hydrdgehcomaddenses vas ajfoastinindd Iy mehairingthé aatdr ®ReakNgh time for the
hydration. [00221] Lens trays containing polynerized

lerlsse%'{l i cone hydrogel contact |ens products were inmersed

[00225]a saDpehilnic @uin@anﬁughw%ﬁirﬂﬁbl@fca{rhﬁﬂed@iﬁh |d?s£p%ﬁism% studies in

.Spirits n| ng 95% et hanal and 50 hano
Wh“?‘g? cqutagy Iﬁn%lg”aF 8 %ﬁ% £¥¢ Of & PerpRB fatol hewn 3\heyrs; Ref hours or

mors Sanli14i€h] ad<teZHENE nUe£f07/ 013808  drai ned and
00 ZIQEl acecilvmth fresh M5, and the process reﬁeat ed with

e siliqoneydatest Fowtactlenssx yesuliing fiwmihoinsieat &rmulation
had 6§Kﬂ1alrfx@gﬁ)2 aa:ceﬁhﬁ)lé"?xiﬂ'fa%E SbaBlRRS, TRES sﬁﬁ%{n% ngpoééll @5tact lenses

vials o |'i'ster packages containin
possgessediray] gl’p&t'@’ b‘(?FqTé’Pn%QIlWaﬁQn&(EWI@ of ¥/ -72 ¥6,7an8. wélth @letermined to

posEPhieLk ir£UYISLORER: HAsD BUlPFbaved at 121 C for 30
m n. Lens nmeasurenments were taken followng 24 h of
[002204 oc| dhicrgsultiog hedptefivontast lenséspskassedithedoBowingopeperties:
hydr ogel contact | enses were wei ghed, and then
dehydrated in an oven andT\M@Eé&i again to determ ne

the pyoﬁggbgnt QL t ne dehydrated ST cone Yﬁu oget

cueh UWe Nt act
B 2T et To MDA BB ¥
oXydg Qxygﬁﬂr?ﬁﬁlﬂ?ﬁi 6(DI<)ODOf | ux podul us, el ol@a’@a{f‘mg
t ens| Platic pordariiangle (Ramsive dwhblevcttingamgid)he 3&aepreise
det er Rymenic castacemplel (PRidaiiigionact\@idla@p! | 11y @dgridie
hy dr jabeshnsic|ddm@RE Angle (Receding Contact Angle) 49 degrees

Hysteresis (Advancing-Receding) . 22 degrees
Refractive Index ) 1.398
JTonflux 3-4

Modulus 0.4-0.5 Mpa
Tensile Strength 0.55-0.6 Mpa
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hydrogel contact | enses was al so exam ned by measuring

the water break up tine for the |enses. [00225]
wa@plwhai2ge ¢ conpatibility was further exam nedPd/UB1997/013808

di spensing studies in which a contact |ens was pl aced

on an eye of a person for 1 hour, 3 hours, or 6 hours

or nore, and clinical assessnents then nade. [00226]

The silicone hydrogel contact |enses resulting from

the instant_ fornul ation had o ht hal m cal cept.a I'

[00228]; f acke the fingblepstfoewingbe gxk tt°&’dﬁ8°"ﬁ€‘6‘? %&%ﬁg ﬁ'g ‘tef the

sxltccl(ﬁarlﬁﬁ%as mﬁgng Qi irdREdckn MBhEhes@ dieay B3liymes components.
EWC) of 44 +/- and wer e deg&{ntned fo possess

In the instgnt e¥emals: 8O é’é’ﬁf?ﬁ?\ pil gras gigtegted;altcy extragliong 0557] The

[002?%‘S ul t \ng-By gf %t@ﬁes%ﬁ&?s‘é& \;Je%‘ﬁx%gaﬂéa Foeaafichlthgluation. The lenses
| oM ng properties: pert% Val ue

were&qapared) fiop® MERCEFSOL Gﬁmml’uewewy ¥sppienl. The lens batches

were pz}cf’tie*%t t%g l&)(?@esgﬁ(&ﬁﬁg ‘fi‘(gl[cﬁ:}?]ﬁ% p?G&H ég;sr g g Qt a([:); ) gnm g IC e

contact angl e (Advanci ng contact angle) 71 degrees
Dynani ¢ Contact Angle (Receding Contact Angle) 49
degrees Hysteresis (Advanci ng- Recedi ng) 22 degrees
Refractive Index 1.398 Ilonflux 3-4 Mdulus 0.4-0.5
Mpa Tensile Strength 0.55-0.6 Mpa 56 WO 2007/ 146299
PCT/ US2007/ 013808 [00228] In"the final |ens,
followi ng the extraction procedure, nost if not all -of
the silicone oil was extracted along with unreacted
nmononers or |inear polynmer conponents. [In the instant
exanple, no silicone oil was detected after
extraction. [00229] . A series of batches of |enses
were prepared for clinical evaluation. The.lenses
were prepared froma precursor conposition as
described in Exanple 1. The lens batches were
characterized and possessed the foll ow ng properties.
57 WD 2007/ 146299 PCT/ US2007/013808 p MO C- M.. .y
NOO hOCgm
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cq C6 (6 ti M-H-H;A-H'H C4 M--_O UNNpch
OcFmy ™ ~cyM~do* 0 0 bz Z v=»>b
WO 0007i1m6260n a CIJ~ " M ;4 cd ;w WC'~ Ub b ~RIVESHOD13808
rAA QMr4 "~ E vgg WNVar~-U W'' ~~aC-~ a
Wda~~, as Cao00 V1 W 2007/146299
PCT/ US2007/ 013808 [00230] In the above tables, the
GPC value is a relative reading for residual Trerr;)v;ab: e
t ent . f oLl Qw t j.on and hydr.ation.. ofa
(00289} ©N 16 e LB ERRK ST DaRBs TXFNS Bhaink 16+ i G omovabie
congand feligwing rextrgesibrf anshhyatvatinn. OTHO ot réfdusdiertactable content

' : S i nal extraction solyent ysed to
toll§FE XA S ind by grefife riiet I APad 12 2% Seink Ssaform as
finad extradtionl soixems nsadl tbQ:oﬁtabEgJAel_\ﬁF%isilBr dﬁ;@%ﬁhﬁ%oﬂ@ﬁﬁggsefd%m each set of

ne red. .EXAMPLE 3 PREPA CROI
leniE K ST RO R A R e e e HYDROGEL CONTACT LENS

PRECURSOR COMPCSI TI ON [ 00231] A pol ynerizable N

silicone hydrogel contact |ens precursor conposition

is prepared using the ré@ééMEfErﬁj anount s speci fi ed

bel ow. Thi s PBERARAKIONDE &4 MIERETUNED LOW MEDEILNSas a

PO EVIERIZABHE SHICODE T VBROGENGION T AT LIENS PREMEISGRIC OMPOSITION

h th ' -to-batch variation .

O e+ ot Ay iBe gl B s B e i stion s
prepased uging dhecreagentgam amodite specafiedbetpeurithi§ Alvhrubation is referred to

herdiRiab a2 unkd bw MY formulation” or “MLMF” due to both the low

modulus 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

(PB1S5; thalocyanine blue, m3u
blue)
DBE712 (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 silicone oil.
Total: 125.17 parts

[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 ﬁ«.icron 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 o0il 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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MBU 35 VMA 47 MVA 17 TEGDMA 0.2 VAZO-52 0.5 U V416

0.9 TINT 0.1 (PB 15; thal ocyanine blue, nBu bl ue)
wOBER7A%20%5i1 | i cone oil) + AE* 25 *The rati o of PEI/US2007/013808

silicone oil ranges from0.1 to 5 parts AEto 99.9 to

95 parts silicone oil. Total: 125.17 parts [00232]

The conponents in Table 4 above are wei ghed and m xed

to forma mxture. The mxture is filtered through a

L2-5.0, mcron ringe filter jnto a hottle, and .
100234, o it ffps foatlilion b sk S tndafly whtefrbedinBrample 2
abo & MifeSteb w16 g Ay @ BodntaiNdriad pslaskiphysidal prop&aieP kinifar to those
in the _i nc,Fus_i on of AE in the silicone oil conponent.
for the, lensgs descrberbn Example 25 withcdbp &1iwing adyntageougexsapgion — the
variABiBtySinldnG QA8 of ibhoréok Terks REarhRLiBE 'E WS HhE BnofIGRIE bically lower than
contained in the precursor fornulation, and
in formyplationg eeaparsd dhsprt ABns to reduce the variability in
di mensi onal and physical properties in the resulting
hydrated contact | ens product. 60 WO 2007/ 146299
PCT/ US2007/ 013808 10023EXAMPIFHY | ens formul ation is
carried out PREPARAZTIAGN/ORJIIAROTUNERUOMMBDIMPEE 2
PaboveRIZABLErSIBICONE H YDROGELACONDAC BE ENS PRECERPOR SHGPOSITIONS
CONTASNIDG VAR YINEY AMOENTS OF AL YLOXYRDARNOL QANDl CIeA R ACBFAZATION OF
descr i tad rRESUEKRIGEIEICONBN Y BrOGEL CONIrawir 1§ NS PRODUCTS
advant ageous exception - the wvariability in any one

f nore. of. ] ens diameter, EWC, and ionoflux is .
19035 o TS ol e et et P S S o Pt 3 esiigat he offects
of addifig vy hdnodnIRERAROLY &bkt t&/kHSEH WIED thé¥Mddidbd e batch
.POLYNER| ZABLE SI LI CONE HYDROGEL CONTACT LENS PRECURSOR
vari g dypepgonabeng Rhxiicat pronsviiaidn Ahefipglsxtgacted, hydrated contact
lens OXYETHANOL AND CHARACTERI ZATI ON OF THE RESULTI NG

| LI CONE HYDROGEL CONTACT LE NS PRODUCTS 1002351 The »
1002361 | owiMiepampranixians Spalismerizahie siigoruiydrogdlredvesor compositions)
weré Pl?égélteh%tcﬁs&n%dqyﬂé‘&%lesolf a8l e Eer )t 14tbr %ngere the

a | oxyet hanol to silicon oil to't y reduce t
same as described in Example 1 above, with the exception that the extractable silicone oil

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).

[00237] 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 N; in a batch oven. Typically, the filled
molds were placed inside a N3 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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vari ations in di nensi onal

and physi cal

the final extracted, hydrated contact
wae23629Nbnoner
hydr ogel precursor conpositions)

descri bed in Exanples |
conponents were the
above,

silicone oil

properti

es in

| ens product.

m xtures (polynerizabl e sili cPOBUS2007/013808
were prepared as

and 3. The fornul ation
sane as described in Exanple 1
with the exception that the extractable

conponent 0 t| onal I y cont ai ned var| ous

anmount s of w | vI oxy t hanoTABLER" si | i cone oil: 0, 2,

4, and 6% 2¥6& ﬁﬂT‘&f‘ %W"d@!‘&l‘l’%"&‘l‘%“&f%%‘ifé‘&" APNFab| es

4 and&Aviey oW. Refrahs MO UNt f13@iog! | i iy 2be Oha), Ax«

wel e added tq each of three|{different{lots of gilicon

oi L (Cel est) [002371 The npnoner mxfures were

fi[tered and|de@SE<RAE-Ali spbns@i09861 o] aSLet982 fornithg
sutfaceZof a|f eR8Ce24BtAIr oby| 89806 0nd abL-1968s | nol 2
mepber . 3and 4 nmRBE-ABEA] nehbedS0886 engabher®0Ri tth t he

fepal e Aol d men?eC-6AE{AF m h c@ii0a6t || esb-71902d 6

coptai niilng tlhe 256GnraaBB I X} ur@0906a ¢OorH-at039 ¢éns o

shaped eavity. Dse-EXE{EXpansi gspobact ¢rjH-aloihé 2

topl i ng3was gbowsCl4ARoBY - The e3gbes JI| el e63PT [ hey

st eel cantact] Teng-¢WEBT NSET L 50008 W@OS‘S“ 3 TR
Quiing yas parT osEGAEROET N2 $30986 DAY CTE-REESY 0
Typrecarby, The T e Pl Up WOQ”" _ BM)‘&?‘”; a ¥

baftTh Oyen a d %@EREV&Q N2~ $Fopg 0 11 E-‘lHGi fuce

(ri:X geT 4| evet UGS CBREICTET 1Gﬂ¢§d§68l f tyy—i 63t

ed —l 2 e ) [+ Bt nam n c
Do eyl LA B LR, u§§ SES g omaned n o

TABLE 5. 25C Fornul ation with Various AE

Concentrations

CAVITY RefpABRER6 No. M3U Lot S

Gl

Lot 92SAEFortubitidn M—Wﬁo%aﬂﬁﬁelﬁkat_i’&&?oiOAﬁyloxyethanol

B AET AT 0569065902325 C—4AF—AT—B50506
avigoz| ReforeperNesAE MAUdmboDh6 58i @gdptdo. | 25 CHitc@OiVAE
050906 fHsEIfZ®-A1 P 29002 ALl BL-PRAIWAHWAL0IE 2 3
2 e AR, T R L A AL
C- SAE- C| RSG5ISGBATEL 100906 2 | SLPT02AMEITI%BE0906 26
7TE41062) 2%c-%s2b&1 6AE-4go050P 0%, 790E-WRAGRL 1A E 29
1 25C-20S0-A1 50906 10627 WITH 0.1%AE 20
2 25C-23S0-A1 50906 10627 WITH 0.1%AE 23
3 25C-26S0-A1 50906 10627 WITH 0.1%AE 26
4 25C-29S0-Al 50906 10627 WITH 0.1%AE 20
1 25C-20SO-A1 | 040819bR | 5L-7902 WITH 4%AE 20
2 25C-23S0-A1 | 040819bR | 5L-7902 WITH 4%AE 23
3 25C-26SO-A1 | 040819bR | 5L-7902 WITH 4%AE 26
4 25C-29S0-Al1 | 040819bR | 5L-7902 WITH 4%AE 29
1 25C-20SO-Al | 040819bR | 10627 WITH 0.1%AE 20
2 25C-23SO-A1 | 040819bR | 10627 WITH 0.1%AE 23
3 25C-26SO-A1 | 040819bR | 10627 WITH 0.1%AE 26
4 25C-29S0-A1 | 040819bR | 10627 WITH 0.1%AE 29
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*The percentage allyl oxyethanol (% AE) refers to the

percent age by wei ght allyl oxyethanol contained in the
wa@Rdo7aen9oi | . TABLE 6 25C Formul ati on wi th VarPOLES2007/013808

Concentrations of Allyl oxyethanol Cavity Reference No.

MBU Lot Si Ol Lot No. % Silicon GI/AE 1 25C 20S0- Al

50906 5L-7902 WTH 4%AE 20 2 25C 23S0- A1 50906 5L- 7902

W TH 4%AE 23 3 25C 26S0- A1 50906 5L-7902 W TH 4%AE 26

(002850 it Bl s TP 5o rdedop s bnsprop

dem0R06 L2A6R 6 Al Torulhfidhs Sdwed gooa-dehedd/Atlebs CiFfadtobgics.

H 0..1% 6 4 25CG 29SD- Al 50906, 10627 W TH YRE
100291y iy Aot i PR RO TISDY R eted prag i nd
hydfieée dsinDseNenfAIARHAHR thanbBWhtdN did WARE wAsh cicles of approximately

25C- 26S0- A1 0408. 19bR 5L-7902 W TH,4%AE 26. 4
30 mingiesagh, qnel QORGSRIGKIt: heated elfrTHi g sEacigd ad hydrated lenses were

ther%%igf:&piﬁq?iﬁ% cBARSHES Eﬂl’pﬁ of PRKSTHurfbr E¥AGIMAS a durfactant and
C- 23S0- A1 040819 10627 WTH 0. 1%AE 23 3

autpbayed6S0- A1 0408196R 10627 W TH 0. 1%AE 26 4

e T A

nonedistortdd hepsesiveneneauiaigfondinensiorfad and ghysical phepesiies ippluding

. denpl.der. lLenses,. or t :
S 45 SR o R R 49 et gl
tensilerpropertieethmodul poligsile pirbwgth and alongation), end jomofled. and
hydr at ed usi ng sequenti al ethanol, ethanol-water, and

wat er wash cycles of approximately 30 m nutes each,
Resalisl contacted with heated water. The extracted and

r at | enses re. then plac I n vi.al s, cont ai ni.

oogtfly ™5 e ShSen PF o AR oG PSP MG ol Has
inv@dﬂitgﬁtéhfh!é&dnee{.rﬂga 40 kedtce bah36 %amrv%xiaﬁmalsdﬁhaﬁe pa3dlting

i nspected one day, after autoc|avin the .
extiggi A SFOFe Blop RO geh <Sbegbleny BEPigh %o ABNBgids conge lenses
havit}y i GRbirdd @RRIkIoAS ahd phykitd) progbradet er, base curve,

equi libriumwater content, static _and dynam cal
(0028} act Ragiraoclayediameter gpe pbm%sar‘enﬁstva%ﬁ Qfsthe e¥iragipd hydrated
contdct fH9E @ Mo hONGAFAREY ﬂ@%l‘aﬁ@ﬂs‘ﬂiﬂ &f diameter, equilibrium water

content, and ionoflux with allyloxyethanol content is shown in Figures 4, 5 and 6,

respectively.
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of silicone Q&iyvh'\/fe'\hhtz ilfd8n Gilused ifkach of sefits A9, BM fd Of wits WiMrent.

ao c c as
[00244] The A series generated larger lenses than did series B or C. An earlier clinical

trial of 25C lenses using series A silicone oil without addition of AE resulted in lenses
having a relatively higher dehydration staining rate, while lenses made from series C
silicone oil possessed a more satisfactory (lower) dehydration 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
polyalkylene 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 results 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
allyloxyethanol used in the present example to a polyalkylene oxide silicone extractable
component is 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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[00243] As shown in FIG 3, 25
parts of a silicon oil/AE m xture was used in al

formul ations (series A,
di anet er decreased with increasing content
Each serijes corres

mwrgtpe%ﬁ@dor SOUAE i), |aéthsteéfm

used in each of series Al,

B1, and

oblecEnkhok

the | ens
of AE in
ont act IensefL .
qns Pignsrides ahg isted in
B1, and O was

a);

different. [002441 The A series generated |arger
Ienses than did series Bor C. An earlier clinica
trial e Iy
ot t Doy PABTIES BEISES PRDORIG Rt Vabichls L g B AE-SO
Al (VB{U; 1050206y SRt §hP0Ne L oftyy,; | Modulus (mPA) |
l ensed05@d from serjedd 2 i MAGRA6AI || 3cddlskolj 50.42+0.01
mor e 33PHMlact ory (I wafy dehx%iﬂ&# PER dlt aining rhte
Ther e2&¥@-Al | deal | y id4 dlt B+ 0.41+0.03
pot pn?Q/SQrﬁt\lf he series M9t nﬁ3453= PA3nd oil should he

even nmore desi rahl

e lens clini

anr pacpd t o_achieve

Io

H_cal
,_LModulus (mPA) |

i g 0.46+0.04

on

0. nrh,,oj,wc 0.03

ha
€

Br OHYG! dulus mPA)
" 0.52+0.03
J Sy A+ 0.04
___contac H In_nri ¢ .45: 4 J ‘:' /IPI l he
D1 (M3U: 040819bR,'SO: 10627) | T} () . KWCY i‘“:i'ﬁ)%nb%u, n%;;g\ggdulusjmm) |
sro, o20S0-D oo Tl 1xa4 T 4389:0.607 | 3B+ 0.07 [ ©049£0.02
U1Tat J 2?86- PlCIILI ?LI y Ll'ﬁq'%a'lrl‘lj %le:gﬁ 9|3C:I T;ll all’!:!. T . J
T TS 5 N °'4g,1§¥',08 r 2‘4%*6'1'1" .55+ 0.05
OIUUI l zg$b '1 [e ] LYT U7\_y l"lllg‘lgyl . [45\66@6]97DI ITdT T I TIIUS I
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i onof | ux, as

respe

shown in Table 6 and illustrated
graphically in FIG 4 and FIG 5,

ctively.

[0()2E381)246]rh€»r Inmlatlomhdii bf kens di‘an&terlmd 15Q tearalsérershowag&ﬁiGs 6and 7.

Lengigsfie

s the exe

dS%Priﬁs

et h nol

oy et

847 g

xilpllq? Elga cigpuent effect of

SO. emtertaghahhe dllﬁ@imomﬁmg thé giehfee cﬁe atBot® of infkeridl rémoved upon

extracuon and thus,

m cr ot une"

D $mafiBafe

of t
ameter (o]

rrecur s

Gl

or

final lens. Based upon the dxameter

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 5L, to match the potency of SO. 10627

containing only 0.1% AE.

[00249]

Turning now to the exemplary fluoro-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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conposition to provide a final silicone contact |ens
product having simlar beneficial physica
wpe@pesd2des. Particularly preferred are extracP@dys2007/013808
hydrated contact | enses having an equilibriumwater
content ranging from about 40-50% an ionoflux ranging
fromabout 2 to about 5, and a nodulus |ess than
about 1.2 ©Mpa. [00247] As shown earlier, the 5L batch
of SO can be adjusted by addi ng 4%, of AE. As for SO . .
apprymaiRbs 008 BRSO L BpoleHey Bape R d4if.gh REBYIdR Ggises with similar
diam®leFLJHY Wik &éwc‘i a@“(b )(prg.t&n/ed) bntkt bﬁaﬁﬁ‘@ﬁ@haftéw 25% * 4%,

mcrotunl ng. further dendnstrate this m crotuni ng
IOOZiQinc eplhe a%eml relAEowérsp afidiametarand dorotles 19 cayuiteimg ygter

content @%5?‘%&%@3&&9@‘?@@ ghefatbike?( %%%aﬂﬁ&&ﬂ‘y in 13_1*@ 8. Looking
atches o were use e 25C |enses wt
at FIGi38, ip6an hascerghpian strongfcos®lanonzodsty hetwzen dlarneter and water
0 .
cons RO B S BT,
appeans thatabheflhg cahABhEBllg. belpradicteddpsed wpm eguilibriam ivaaber content.

dl n of A 0. A 3U 509 SO 5127902 D
(002 POREER e S aH? 200RRR S OL 2 v o Wi come to
mlncﬁto&ﬁleQ;killeﬂ i 2he0a1@ﬂo whRRGhR indehtidndertdihs hadithgAbSBentkfit of the

tcaclgf%gswegps;ﬁdf 8 th% rezzgfgng'}g %63'3@060%% G%Q# 2930; Al%/@}ierstood that the
1nvc1|1t£tﬁﬂifs|rid% td\&dliﬂnitéd fPthe spEEBT Bmbolfiméntd 3188145st Aé&eih, 34 such are
0.46 0.04 23 SOB 1 14.34 42.91 0.66_2650-B 1

presqaedﬂay w3y ph eyamples bhe intend of thforegpipmdetaideshdeseriptionymithough

dlsclé%g%x@nxf)wémﬁawﬁkhe&é QM eonstPue@to cddet AMnddifiations,
I 'onof | ux_Mbdul us (nPA) 20S0- Cl 14.55 44.97_0.38

alternatiyssanpeqyivaients pfithe gothodanents agmay falgwithipthgEpirit and scope of
the ifRafiofrhs tgnddl %ﬁm%%dguﬁﬁ;a?dﬁ@ogm% AQﬂx%% gébﬁg b Gle
13.91 43.73 0. 3U. 040819 SO 1
emplpyglhersire thayxarabees ins gemaric 208 dessriptive 4ansa:3>r89amd 8ot for purposes
ofln% &?orp 17 0.4910.02 23S0-D1 14.3 44.45 0.93 26S0- D1
A{. 43.16 0.89 2.43 0.11 0.55 0.05
[00252]) A number of publications and patents have been cited hereinabove. Each of

the cited publications and patents are hereby incorporated by reference in their entireties.
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29S0-D1 13.85 42.06 0.97 [00248] The rel ationship of
| ens diameter and SO | evel are shown in'FIGs. 6 and 7.
wh eog/1gi209ret er decreases with increasing SO | ordi/N§2007/013808
due mainly to the diluent effect of SO The higher
the diluent | oading, the greater the anount of
materi al renoved upon extraction, and thus, the
smal ler the dianeter of the final |ens. Based upon the

WﬁA@qggngIﬂ@balsﬁor silicone oil |oading |evels of 20
and 9

I't can be seen that the potency of the two
m c{otun Uidefi ' re nearly Ldentical . These .. .
C Testits aehakabhRe fichnd Rl B8 ontoct R8P b inior {8 PRgtion, said
preguirs¢repmepasitionesampriting (ipfroongione 25 Yovanbetif R3%ibyewdight of a reactive
gl fine- tune the.exenpl.ary,extract e )
uor eCHAAE oRFupt Ty ¥R PRETHOTC IO PSSOt 45v by weight of a
nonesilitai comgining yiofothePboipositfe 48d (ifiY & PoRANAWAE SXilib§ilicone
extle | ary fluoro-containing.dinethacryloyl silicone
tﬁ?’ﬁ@ﬁgﬁ‘r@n{p%g’ our data has indicated that the |ens
di awhérin 363d n68-siMdoRicBnAlfkE nfdndni®tombbirigh tb ili
. blatches, of M3U. As seen inh%l Gs 6 an%I‘W?, tlﬁe Sﬁggg%sahydrophlhc
Vinylagoniug ey enaes. an acylc WonpowT, andemarylate-functionalized ethylene
oxi®dhgsee807/ 013808 approxi mately -0.06 mm %80,
Extrapolating fromthis data, to provide I enses with
simlar dianeters, one would select a SO (pre-tuned)
coNs e the BbIyARRLAKICTIRRK ngdfleti & neral
relat i.o%_ghi p of diearrecﬁ)ér hgn |%ﬁ°ggt?%2&ﬁg)qéﬁ%$‘ﬁi‘%r |pl?ﬁ%%°n of
claigpt.e¥hergiorsashpolymer kins pr8Grsoo compasition Surthestoethpirises an ultraviolet
absdrdb} ﬁl@akiﬁtiﬁggﬁ%t.gr aphically in FIG 8. Looking at
FIG 8, It can"be seen that a strong correl ation

exi sts between di aneter and water content, and al so
based upon

bet ' | Ux,and. wat er ,cont ent. Thus, .

i P bbb RiaRE B2t Gblaer [ ieriaa compogition of
claifyel pr ddine Redvhbeede shid peuetiee HubiddEdritain ikt BmeBRRHRHYL silicone
ma«{ror%%ﬂl Man% nmodi fi c&tqipon and ot her enbodi nents of

PRE PUERTCO AR RYFPE BT Wrigh of grest than abar 2500+t he

art to which this invention pertains having the

ben{f't of the teachings é)rrpesent ed in the foregoing '

des rT’Ef Pehymesigablesyicgne hydrogek qongast lang eresuistsd composition of any
one ol €laith 8 ) coRtpristg Pdm bBow& -5 59415 AL iBhi HEnS rﬁ%ﬁlsﬁli& containing

enbodi ment s, di scl osed herein, as Such are presen ea
MORYMELLOMPOSIUORNp| e. The intent of the foregoing

detai |l ed description, although discussing exenplary

embodi ments, is to be construed to cover all

modPr f TReaRqlpmerizabip sdicang hydrogelsodtastilens areentsr obmphsition of any
one 8 j i . IR RN héid and.scope of

ot ﬂg@?ﬁ%ﬁ‘t’ i%gﬁﬁbgs e‘?lﬁh ggx\%y]tb?ﬁﬁ te& ga‘?él ?? Pé’ naf Vg fg:l,’i Pgﬂﬁ’rpé).lyalkylene
oxidg|silirong lsxtpetebleicomponens. are  enpl oyed herein, they are

used in a generic and descriptive sense only and not

for purposes of limtation. [002521 A nunber of

pulbt i'Geet pdymerinblo sifieotesshythvgel lweatactiche grdoarser Bakpystion of

. . .cited publi [ d .pat ent h b
caif 2 SBtsin M B el B e S e wbbeec s 6,

7. The polymerizable silicone hydrogel contact lens precursor composition of

claim 2 or claim 6, wherein the tinting agent is phthalocyanine blue.
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67 WD 2007/146299 PCT/ US2007/013808 WHAT | S CLAI MED
IS: 1. A polynerizable silicone hydrogel contact |ens
w@r@cas®e? conposition, said precursor conposPCT/OR2007/013808

conprising (i) fromabout 25%to about 35% by wei ght

of a reactive fluoro-containing dinethacryl oyl

silicone macroner, (ii) at |east about 45% by wei ght

of a non-silicon containing nononmer conposition, and

(iii% a pol yal kyl ene oxi de silicone extractable - ]

codpdhe pelyngrizablesiliceng hydrpes] sontest lersrss WReICoRIRSifign of claim
2, wherRPshd LRVIASPIsefRr & Jr‘r%ﬁﬁtem&hﬂeﬁzaﬁdé BYbrox9BEoBh&ibne.

nononer; an acrylic nononer, and an

acryl ate-functionali zed ethyl ene oxide oligomer. 2.

The PRl YIBR hEéaDIHE. ﬁﬂxkb&{ﬁ%gpééﬁ :%8%!%\%2? Ef’e%{lrslo? gémposition of

pr ecursor conposition o In sa
claipp @, yvhereih eaid uliradoles apsoclarpo2ihtydoxyF4ractydoxyetwpxybsemphenone.
an ultraviolet absorber and a tinting agent. 3. The
pol ynmeri zabl e silicone hydrogel contact |ens precursor
c ortpo slitiei polyroérizablasilicbnediyderdgdl RoRtactlens pictussat Gomposition of any

one RERiNL -5y 888 B R afuli Roauoy a7 el HicoF macromer is -
m'bﬁ(lﬁahg(ferrld?@cfky@tlﬁm‘immgrboﬂy eﬂ?ﬁ))@@rm—béﬁmiﬁmeﬂi}h%%ﬁe}poly

_hydro contact |ens precursor conposition of an
(riflygeorsepdmethitsiloxgne)epoly (ohadioky-om about 45- 55% by

' BQQ' WNEAey ;i ng nonomner
p°”£§‘*n‘%%§?@§'%‘ﬂ$ﬁ8. ezﬁ}i}gol?yrreg)?@g%pg silicone hydrogel
contact |ens precursor conposition of any one of
cl ai 1-4. conprisi.ng froom about 10% to about 30% by .
we gt TSTPORC I Sk il fen e onE RSP SpRedon of any
one obojpone hto 16, wHéreinahk yomssilicahlcengiinihg aimoyed cofilosition comprises

£o ct .l ens pr.ecursor. conposition of. .claim2, = .

N N e e ey L et RIS e Rl rpphacrylate.
7. The polynerizable silicone hydrogel contact |ens
pregur.gor conpositiaqn of _.claim?2 or claim®6, wherein,
tha % (THEiRR fﬁ%@@ﬁ? @ﬂﬁ?ﬂw%e%ﬂ?ﬁpwéctdmPress{svvomposmon of any

one 3PO14iIrA< 629 91 RATLIRZAMY pOFIROBNS oxiRI IR BRrh&@ble @omponent -
si i cone hydrogel contact |ens precursor composition

further compriges Schajp dapsfer 38604 ul travi ol et absorber is a
phot opol yneri zabl e hydroxybenzophenone. 9. The
pol yneri zabl e silicone hydrogel contact |ens precursor
corffoshiheinplyroerizablesilicanc hydeogs] sontaridens preqwisor eamposition of

claiR90WRE ik ﬁmé'cﬁéﬁﬁf fe rEHEEM iQ’é%l%&'éQ’ﬂ’ O 8? gpﬁsisting of

. 10. "The polyneri zabl e sili"cone hydrogel contac ens
thiolsy digulfidles, cagansbelidésoandallnyy alcohols.

14, The polymerizable silicone hydrogel contact lens precursor composition of

claim 13, wherein said chain transfer reagent is allyloxyethanol.

15. The polymerizable silicone hydrogel contact lens precursor composition of
claim 14, wherein said polyalkylene oxide silicone extractable component comprises from
about 0.1 to 6 parts allyloxyethanol and from about 99.9 to 94 parts polyalkylene oxide

silicone.
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one of clains 1-9, wherein the reactive
fluoro-containing acryloyl silicone macroner is a-

W@ eoobitsq2o®et hacr yl oyl oxyet hyl i m nocar boxy PCT/US2007/013808
et hyl oxypropyl ) - pol y(di net hyl si | oxane) - pol y
(trifluoropropyl nethyl sil oxane)-poly (co-nmethoxy-
pol y( et hyl enegl ycol ) propyl net hyl si | oxane) (MU). 11.

The pol ymeri zabl e silicone hydrogel contact | ens

ursor osr ne of clains 1 to
o dBe e s Btne ol HhaBholRarcusnh Suppbgtion of any
one 608RIThS € $o 155 wheénghnr the BBy 360 Aid¢silicoms éittactable component
net hacryl ate,. and triethyl ene gﬁécol di met hacryl at e.

commse%@rrgféhx)ﬁ%?wstﬂ%ylgnq Pxide Blogk 4PBYEmeEont act | ens

precursor conposition of any one of clainms 1 to 11,

wher ei n sai d pol yal kyl ene oxide silicone extractable

congeridietpolymerizable sidiapnd kydrogel eRatagt kepapescursop gamposition of

- 0,

clairh 16, WHEr R e Al lo3pid SRR Y SR AR hel G 75% by
weightatinflene oxgdgent is sel ected fromthe group consisting

of thiols, disulfides, organohalides, and allyl oxy

al cohol s. 14. The pol yneri zable silicone hydroge

coni8ackhd prigmprieghle sibicomohyptregdlicontaof lens psicorsbs composition of any

erein,sai ain tr fe eagent .
one 4 Flafgss 3002 utei R Bl RR RS ilicons prsppigble componen
compyidesODBEE TIt act | ens precursor conposition of claim
14, wherein said polyal kyl ene oxi de silicone
extractabl e conponent conprises from about 0.1 to 6
par1t9s f&ban@fY&le@éoxﬁﬂ@dfdgéﬂb@h@éttle&gprgcdr@ox%nﬁ}ﬂfsltﬁm of any
aIk | ene oxide silicone, 69 WD 2007/ 146299
one 9 19 ¢euns fyghermmpsisien g% si | i cone
hydrogel contact |ens precursor. Conposition of any
one of clainms 1 to 15, wherein the polyal kyl ene oxi de
si 120 othe rolywsrizahle silisonplrisagel copipst lege pragursor composition of
clauﬁl ryewwéh Is%%ﬁlaﬁrrh]erg BREmAKiriEacb, 0k copol ymer. 17
he pol yneri zabl e silicone hydrogel contact |ens
precursor conmposition of claim 16, wherein said

gloﬁglh%ﬂs sﬂfg%ﬂgaﬁé EﬁYlh? )Eci%) ﬁ é:g%f)%gglé:gg Bl%l Xﬁgﬁr composition of

claipdlSy merezameemstudwm raethémdﬂ axgahtoco ntact |ens precursor
conmposition of any one of clains 1 to 17, wherein
sai d pol yal kyl ene oxi de silicone extractabl e conponent
COI73r i4 pelyDBFiZAbR: siliéhne Aydoigehesritaa s etirsan@mposition

hy.dr ogel [sor c osit|{on of
compiSimg R orGS G SRty R R i Phe SRERY shisoerany oy
poly(mrﬁsuarrgauoxa%@)-pJ@qﬁm&awprowﬁﬁétsyﬁn&as@p?omw -Rloxy-

contact | ens precursor COﬁ'pOSI i 'on of aim 1
polygpibylenpelyeeDpronyimetkdpilexang), NrginydiN- nwrhyrlmemmlde methyl

methacrylate, and triethylene glycol dimethacrylate.

23. The polymerizable silicone hydrogel contact lens precursor composition of
claim 22, further comprising a dimethylsiloxane-ethylene oxide block copolymer

extractable component.

24. The polymerizable silicone hydrogel contact lens precursor composition of

claim 23, wherein said extractable component comprises DBE 712.
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21. The polynerizabl e silicone hydrogel contact |ens
precursor conposition of claim19, wherein the

WO ptoritat209 is a thermal initiator. 22. A pol yneCT/E8i90®013808
silicone hydrogel contact |ens precursor conposition
conpri sing a-o)-bis(nmethacryl oyl oxyet hyl i m nocarboxy
et hyl oxypropyl ) - pol y(di net hyl si |l oxane) - poly
(trifluoropropyl nethyl sil oxane)-poly (co-methoxy-

pol yte C .opyl.met hyl si | oxane ..

ey Ess TN PR ARl Sl R fone s Arerurser comppsition of
claim D} \hhd:rehﬁsaiﬂ yLiodctableebmperient 0b@prigss. DBHE712 and allyloxyethanol.

pol ynmeri zabl e silicone hydrogel contact |ens precursor

conmposi tion of claim22, further conprising a
di ne6hyhe Fb@hﬁi&a@t&h‘iﬂlﬁﬁﬁ HdtdiR1 Bdiiiadt IGRARLUTEST composition of any

extractab onent. 24. "The pol ynerizabl e silicone
ong YRS 228 o1 eapritieg phibalocy@wpoliuei on of claim
23, wherein sald extractabl e conponent conprises DBE
712, . 70 WD 2007/ 146299 PCT/ US2007/ 013808 25. The
pol ¥frelhe aplyanesizablemilicdng dydrpsiel ewntacidens| fepsurprremumssition of any

t
on oA 0% Tkl ind S50 B g Bophenonc
The pol ynerizabl e silicone hydrogel contact |ens

Pressir §4E »i Q%Heosgltug é’leo Xro orb?cd gensz;fecufﬁ%r composition of any

further ¢ rising p

onepef] ofaimsi 22a07, efuﬂhénmslmgjadgahamma@t | ens precursor
conposition of any one of clains 22-26, further

conpri sing 2-hydroxy-4-acryl oxyet hoxybenzophenone. 28.

TheZpoThepolynieizablki silicune dydige Dgsitac %Hs%ﬁécdr?cﬁﬁ:omposm on of any
one of clains 22-

on%) Qfe c{i T ngoﬁ% SI L nfq%;rq%gqymrb*p@eéh@ryloz@xyml iminocarboxy
cthﬂ@icyﬂ%b%fﬁ% ﬁdﬁhéth(}ﬁﬂgx ?&)8ﬁﬁ<mﬁ9%ﬁ%yhr§£tﬁyﬁﬂgc o 2 Poly (o-

conpositiion ‘of any” one o

me'iham’-@obf(efhybveﬂwsaélt)labbahnqthxdyﬂmel toyd combinatiedn 6OXyvinyl-N-
[ Si ane

me‘?‘%’ o‘?% gf?%[%% Iggtlthﬁérsgq o oa%é ﬁré?é%iépﬁ gi)(ﬁ_%? d1¥nethacrylate on a weight-
weight lbﬂswapgﬁbsyf(r@hra})bemgw@alb@wloc&syl met hyl si | oxane) to a

conmbi nation of N-vinyl-N nethylacetan de, nethyl

nmet hacryl ate, and triethylene glycol dinmethacrylate on

a w&f). gFhe pwlgn@hltzalﬂasil&oha RY&S Y URD Wils pPeduipsdr@opipRNition of
cla1 29'5 30.. The g me zab}’P silicone hydrogel contact

FLAS cpieEisingct- e BRBEheFTBlp Py ek i moarbes s mpropy)-

pol)’;(fi‘iﬁhy.&l(;i&ﬂ@iﬁﬁ:?{pﬂ)gégigﬁbﬁ%kemﬂﬁyxr %gg%g@%’ K/(w-methoxy—

poly(ethylangslys nwwmcﬂiylssipkmétrhé—)varpdﬂ\y-n(etbylamtmm methyl

meBRleyieEd %ﬁg@gk Kol BoRITRN oSy aRIS0E) o

acrxlpxmﬂmybn@zogﬂhynme phthaidoyamiyé btue a ﬂadfmdr inityatdr, and DBE 712,

opn@ﬁhy &fﬁ{;&'& Q{ eﬁ?ﬁa’ﬁ'dq%%%l?%t hal ocyani ne blue, a

31. The polymerizable silicone hydrogel contact lens precursor composition of
claim 30, comprising about 28% (w/w) a-o-bis(methacryloyloxyethyl iminocarboxy
ethy}oxypropyl)-poly(dimethylsiloxane)—poly (trifluoropropylmethylsiloxane)-poly (w---
methoxy-poly(ethyleneglycol)propylmethylsiloxane), about 37% (w/w) N-vinyl-N-
methylacetamide, about 13.5% (w/w) methyl methacrylate, about 0.16% (w/w) triethylene

glycol dimethacrylate, about 0.7% (w/w) 2-hydroxy-4-acryloxyethoxybenzophenone,
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optionally conbined with allyloxy ethanol. 31. The

pol yneri zabl e silicone hydrogel contact |ens precursor
w@eowposi2pd on of claim 30, conprising about 28P6T/WAA)7/013808

a- 0) - bi s(met hacryl oyl oxyet hyl i m nocar boxy

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

(trifluoropropyl nethyl sil oxane)-poly (co---

nmet hoxy- pol y( et hyl enegl ycol ) propyl net hyl si | oxane),

abo N—vrn | - N, nme cet.am abQuyt .
abo b4 (PR RA R HEHPPEDd % HBUIETG: BT iptor and about
20% bf ﬁBM@%ptlQﬁdl%on%lfI&i hawratlyidxg, etiedaoltt 0. 7% (W w)

2- hydr oxy- 4- acryl oxyet hoxybenzophenone, 71 WO

2007/ 146299 PCT/ US2007/013808 about 0.1 % (w w)

pt hel oL vaRae hp&h‘é)%el aheat 1hsProdudedfrodh apolyissri@ble lens precursor

initiator, and about 20% of DBE 712, optionally
compesitioned amy ohe af F\aites§-3dt hanol . 32. A silicone

hydrogel contact | ens produced froma pol ynerizable

| ens precursor conposition of any one of clainms 1-31.

33.33A Aisilicoon @yﬁtmpbgmtaqsmaerulv%ﬁomﬁlelrﬁamnqu@rﬁolymenzable

le:nst CI;] echgngéoln?}%O onaofpa% rdf%?emng 1- éle%?sé?ﬁ E&ithcifle components.

any e of absent
extractable conponents 34. A silicone hydroge
rodu ed

| b
COMAA e DGHLr Shbt 18R, BITHLAL B9 pbfifacrizing the polymerizable
len@;ﬁﬂeﬁﬁ@bmrﬂ%&hdrﬂoﬁ aiiy{bralcmdmmtlr-mt:tceﬁ)trmai yrtﬁffhﬂxrtmetd:d polymerized
l.cQne ro cont ac exLr.ac n e '
sili o GORsH EOR e RrEatiing. 1he prorale Bomp s from s ape-

extiabiRg cbAtabOleRl 8 foRmt irﬁ&itﬁdtqﬂq%wmémieﬁldehﬁmdﬁétodmt hydratlng the
and hydrating the extracted

en
extipgieq GO B IERTRE Y 19 fom 2Biheket by ﬁgelrﬁﬂﬂ%arrgli SFaving a

equilfBidrh RidtdBoRhE N He '?51?’@ off d&ohhmrm@ ﬁBor.&fAIS% By twedi0ah@ an
about 48% by wei ght, an ¥ge erneablllty (Dk x

oxyggn peymeabHay (Bx i o' h{?@atngdim ybargggs. The
silicone hydrogel contact |ens of cIa|n134 mherern
sai d polynerizable |ens precursor conpositio

cond?.i $he sidiconehydipgelriontast lens ofielging éﬁdwaerwri Pphygnerizable
lend ?lge%%?& c&ﬁﬁ&iﬁ&?éoxﬁﬁﬁ&és RO LR RAkYITE rdn%laskakc?pélﬁﬂl%nzmg further

sor c osl t to a tenperature greater  than
cormmms he&g B6 pohrmﬂzablﬂienmmpmget caropnsation logntgmperature greater
Qbﬁﬁﬁgcby pol ymeri zi ng the polynerizable | ens
precursor conposition of claim30 having DBE conbi ned
wi th allyl oxyet hanol to fornra pre-extracted
ri zed S|I|con d | ens

pol t ;
ext ggeﬁ AHCTdySETEy F nso?fo é‘cgﬁ?ﬁycone ext ract abl e
co npﬁl@ﬁﬁ:hzfrfg(]ﬁe bh@rﬁr&ab@d&ﬁﬁp&&ds@dqﬂfﬁﬂsﬁﬁtﬁdoﬁdlhm B havmg

SLECRETE M TRERIEET T ST TN —
contf8 SerR] oduct to forma batch of silicone

extracting the polyalkylene oxide silicone extractable component from the pre-
extracted polymerized siliéone hydrogel contact lens to form an extracted polymerized lens
product, and

hydrating the extracted polymerized lens product to form a batch of silicone
hydrogel contact lenses possessing a variability in any one or more of lens diameter,

equilibrium water content, and ionflux of less than about 2.0 percent.
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hydrogel contact | enses possessing a variability in

any one or nore of |lens dianeter, equilibriumwater
weonwran299 and i onfl ux of | ess than about 2.0 pRCT/ES1007/013808

72 WD 2007/ 146299 PCT/ US2007/013808 37. A silicone

hydr ogel contact | ens having an equilibrium water

content of at |east about 40% and an oxygen

perneability (Ek x 10-11) of about 90-120 barrers. 38.
The silicone contact |ens

yd i m 37
{ USThér s BRSSP GRee6 eoheing e PaPEbR L Udies gyt ot teas

Lzt 2o ERfieh R8atfityd D, SN0 B of st a0VI20Wangrs.
aboutcigont act angl'e o?e fromlggod(t 70 %lo about 75 degrees, a

tenS| | e nodul us | ess than about 0.7 MPa, and an

gf Jy s&fcgr ogg?&gellcéftgct (ensQF30E M, ﬂ‘&rthéi%om-ﬂi‘ﬁmg one or more

| cone ontact | ens of any one of clains
featlﬁ@s %ﬁctvm&pm thetgheup ¢®$§tlbed'ﬁ aé@fﬁ’pﬁ'-‘f’éé%a dvangingromtact angle of

fron‘F gl?%l? gﬁ rtg lﬁboudcgﬁ deég ceISTQ En§1g42h1%gﬂfas hyd rtﬁ%gmeibo%@ Dt7AeiPa, and an

y Oné o ai s is a spheric
jonofleRSrdn aBoutals PTaxil 6 merfimind1. The si I | cone hydrogel
contact |lens of any one of clains 32-38, which is a
nonof ocal lens or a nmultifocal lens. 42. The silicone
hy doogehe sitisbaechydrogel ca,htaan})enm pfamyf ond aff elain8 232388, wherein the

which is a rotatj naII ?Sjlr bilized toric contact
lenshogy comprisgharqunde Bﬁ’é‘p]}(ﬁf %lé contact |ens of any

one of clains 32-42, in a sealed package. 44. A
non- surface treated silicone hydrogel co of
any#0s neheptiligqng; hydrege. ?09}2“““ gas %t%’&oocffcgq‘ Pgoﬁg .%“d"%‘s a
sp hé}fﬁ XRBb} ZRRpRefit dfsone hydrogel contact |ens
precursor conposition, said nethod conprising:

combi ni ng (|) at | east about 25% by weight of a

re 1'cBhid6: 18] I eSofl 1A ARES 20T, FEHTEN is a
(|?§1 east “a u?é4§/c>by vvelgatgwo(%na non-silicon

moxmfmaéﬂensrcgahydhdpwlﬂw@ conmponent, and (iii) a
pol yal kyl ene oxi de silicone extractabl e conponent, 73
WD 2007/ 146299 PCT/ US2007/ 013808 wherein said

non% i Thesilicamrliyairogel gohtade lophof any ensnpfoiaims Podprokiek is a
- t ai ni ng nononer, an acrylic
r"t%‘ﬁﬂ%lﬁe?tgﬁ’:h&gétqrfcn 092 Wd an acryl ate- functionalized
et hyl ene oxi de ollgoner to thereby produce a

'8 gln%‘ggﬁ ﬂlcgnesﬁ}lfér ecoxq ac{ l%xc-ls of gr?yn(t)&céf &&%ngs-%, in a sealed
package.

44. A pon-surface treated silicone hydrogel contact lens of any one of claims 32~
42.

45. A method for producing a polymerizable silicone hydrogel contact lens
precursor composition, said method comprising:

combining (i) at least about 25% by weight of a reactive fluoro-containing acryloyl
silicone macromer (ii) at least about 45% by weight of a non-silicon containing hydrophilic

component, and (iii) a polyalkylene oxide silicone extractable component,
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46. The nethod of claim45, conprising further

conbining with said macroner, non-silicon containing
whgarop?d i ¢ conponent and sai d extractabl e coPgDOS2007/013808

an ultraviolet absorber and a tinting agent. 47. The

met hod of claim45 or 46, wherein the anmobunt of said

reactive fluoro- containing acryloyl silicone macroner

ranges from about 25%to about 35% by weight. 48. The

met hod of any one of clains 45;47..wherein_ th unt

of WA Boraishn coneure RyroniESarele TR
hydf@ﬂ@l@@vfnlybﬁmlﬁb'miﬁg 14151'15151%,\%!1 a\bﬁ;ilﬁ:’khﬁnmﬂ& cr&'kselinfﬂedrlmgi af acrylate-

any one of claing 45-48, erein the anount of sa
ﬁ’“ﬁ&?ﬁ%?%?‘&ﬁ‘@“%??‘@é ‘iﬁom%ne extractabl e conponent

I angaBereby Prodieeh ng&é&a@MIicé’&%ydedmbﬂﬁ& préfursdihe

nmet hod of claim46, wherein the tinting agent is a
comesHiMocyani ne pignent. 51. The nethod of clai m 50,

wherein the tinting agent is phthal ocyani ne blue. 52.

The met hod of claim46, wherein said ultraviolet

abstr-bEhe methed ofiedaiopdl. wemprisiig farthgreambipig, with spid meacromer,

£ e . . iy
S e R e
ultraviola0ab B veriand 200t RERABR007/ 013808 54. The net hod of

any one of clains 45-53, wherein the reactive

fluoro-containing acryloyl silicone macromer is

a- wd'hi Therstettadrofl abaitrod’y et 4§, whertindhaatnougt of said reactive fluoro-

co %ti o %ééﬁé}ﬁ%&ﬂhﬁ%%&?@%ﬁ It hél SZ%I’{)]E%% 98{ ;%'&4 about 35% by weight.

nmet hoxy- pol y( et hyl enegl ycol ) propyl et hyl si | oxane)

(M31) .. 55. The method of. an e of .clai 45- 54, .

otk TS insthte STy g bt chRms A4S Wheyp B Ao gt of said non-
sili€o B ning HYARFPhSIES cdinporitnt rddge® oy Rt 3515806 byeidiptt.

net hacrylate, and triethylene glycol dinethacrylate.

56. The nethod of any one of clains 45-55, wherein

sai 49 pPThy leiddedTan®dnd@f chdilnk G848, Qterdif HabdrBount of said
nponent further conprises a chain transfer age
Ky

cQ nt.
polgaikylene oxide fdisone exiragtabls GompRBentirangssftpne ABRW 10% to about 30%
byaégmgfer reagent is selected from the group

consi sting of thiols, disulfides, organohalides, and

al l yl oxy al cohols. 58. The nethod of claim57, wherein

TR B L Sy LU P e

oxi de silicone extractable conponent conprises from

abo ' to t..7 wej ght rcent .
ar oty PRl Bl 45 Bk Bl hide LR G i blue.
45-59, wherein the pol yal kyl ene oxi de

52. The method of claim 46, wherein said ultraviolet absorber is a

photopolymerizable hydroxybenzophenone.

53. The method of claim 52, wherein said ultraviolet absorber is 2-hydroxy-4-

acryloxyethoxybenzophenone.
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silicone extractabl e conponent conprises a

di net hyl si | oxane- et hyl ene oxi de bl ock copol yner. 61.
wab@7ve2bod of cl aim 60, wherein said PCT/US2007/013808

di met hyl si | oxane- et hyl ene oxi de bl ock copol yner

contains from about 67%to about 77% by wei ght

et hyl ene oxide. 62. The nethod of claim6l, wherein

said pol yal kyl ene oxi de silicone extractable

nt rises DBE 712. 63. The nethod of any one .
‘ of T4 af B gﬂngéf%%;&ns.Oﬁ claimg 48 53p PRETRD Wediagtiyieiporo-containing
ac r}q TG rAdbrbmkt 1s3f-Qlbis Tﬁéetf@rﬁﬁ)?ﬂ %ﬂﬁ’&? fninocarboxy

PCT/ US2007/ 013808 64. od o ai m 63, wherein
eth}daxxprowlﬁ-IpabﬁdlmﬁhﬁlSﬂdwemni&boiyr(nﬂﬂ@roprop@ﬁnetlﬁyr}sxlmiawoly (o-

et ST

for producing a polymerizable silicone hydroge

contac Ien precursor composition, said method .
n%ﬁ? i]i‘ Rge st gfilrgg§ domdh WQEW‘P g&ﬂ nopylieRn containing

hydkd'ﬂlﬁ‘lﬁkﬁ&frﬁ?&)/en@bebﬂWWl)N-methylacetamﬂe methyl methacrylate, and

| y(di met hyl si | oxane) - po
tﬂe&vkmﬁ%@Gpééﬂﬂﬁyﬁﬁﬁkﬁvlsronane) poly (c)-methoxy-

pol y(et hyl enegl ycol ) propyl net hyl si | oxane),
N-V|nyI N- et hyl acet am de, nethyl nethacrylate, and

 tri 3 ihemethgdafany gnef Risimy H85S, wheraimsrid plysiiodenscoxide
t rsor
Sl Gonl S HRADI LB fpon it ARG, DARRCH O BELCRBEH 5% ¢

combi ning step further conprises a

di ngf hﬂl e%ﬁr@'cﬂlnﬁ/ §6e gg're%ﬁh g&ld@h%%ﬁra%?s?e%lré%%&y selected from

extracta e conponen
the ghopeionsistingl oﬁﬂnmla,cdlsmﬁées; ongamobalides pamt aldexyDBEchAd.2.

69. The net hod of claim 68, wherein said extractable

conmponent conprises DBE 712 and allyl oxyet hanol. 70.

ThesS8reThonetodafailaimosy, witeedif isaidtdhain’ t@ahﬁféﬂtéag’i:ﬁbw’&l@loxyethanol.
of allyl oxyethanol to DBE712 range from about 0.1
parts to about 5 parts allyl oxyethanol to about 99.9

pari®s Tke metdiof¥raifoss, wHoREA $2id pblyallylend'B4iae gllféf)n@@)}(trac‘rable
one of clains 66-70, wher ei n_sai conbrnrn step

compEnEMHOMRTisEP foay abgu 005 weightpsieersitabout waﬁbt PRSEORS
ally®ixyefh¥noine of clainms 66-71, wherein said conbining
step further conprises
2- hydr oxy- 4- acryl oxyet hoxybenzophenone.

60. The method of any one of claims 45-59, wherein the polyalkylene oxide
silicone extractable component comprises a dimethylsiloxane-ethylene oxide block

copolymer.

61. The method of claim 60, wherein said dimethylsiloxane-ethylene oxide block

copolymer contains from about 67% to about 77% by weight ethylene oxide.

62. The method of claim 61, wherein said polyalkylene oxide silicone extractable

component comprises DBE 712.

63. The method of any one of claims 45-62, wherein said combining step further

comprises an initiator.
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76 WO 2007/ 146299 PCT/ US2007/013808 73. The net hod of
any one of clains 66-72, wherein said conbining step

WO eoovher299 conpri ses a thermal initiator. 74. TPeT/Ds100v013808
of any one of clains 66-73, wherein the ratio of a-w
bi s(met hacryl oyl oxyet hyl i m nocar boxy
et hyl oxypr opyl ) - pol y(di net hyl si | oxane) - pol y
(trifluoropropyl nethyl sil oxane) - pon (co nmet hoxy-

it BB T T

‘met hacryl ate, and triethylene gl ycol dlnethacrylate on

a ight - wej ght .basi s ra s fr about . 0.55 to abou ‘

0. 685 T et el B4rr Bekoen T DRy I SEssgesses & kick off
tenspejmtgfg@fdb)édw@ext cont act I ens pr ecur sor conposition,

sai d nethod conpri sing: conbining

a- W bi s( et hacryl oyl oxyet hyl i m nocar boxy

et hys00 Rieftidd! thr pRRIKING SF31PMEREAVIE 8TiBdndRYdfogel contact lens
(trifluoropropyl neth IS|onane) poly (co-nethoxy-

PregBIspr é@TﬁWfé‘ﬁ@gIS?@dF‘F 8 FPMPEISHAE si | oxane) ,

tN; :/ |ectg ih n%ﬁt (F%%&%gﬁwﬁ% 9 %s%t@ll 1m1§§%?%5{g¥%/tﬂ%lgxypropyl)-

pokycdlweﬂlwmdﬁmv)bmt NﬂifhmmEogﬁlﬁmhl ylmymmabpdﬂbft(a-mathoxy-
at o on r|3|
ol Ragr Rl pEY s A Ry Ko N B AR A O aethy
me%hqdchﬂ@ﬂéﬁaﬂﬁ?e&@?&n&@?%@ﬁimﬂﬂﬁﬁ@ﬂﬁ@r ﬁgmms' ti gn 7280/
e of .claim conprj sing c i ni ng about 0
(W mnﬁz? %}y Profuqe R PoliEIeZRYE SLiFene Y dE0g sEah Bgpursor
copbytiexypr opyl ) - pol y(di met hyl si | oxane) - pol y
(trifluoropropyl nethyl sil oxane)-poly (co-nmethoxy-

pol y( et hyl enegl ycol ) propyl net hyl si | oxane), about 37%

(W \@7 N’h\é'rﬂé/tho&\lbf@ltanﬂ |6§C%@1'Brg§ald fé\ll? \I\yﬁ %’l Alwlr%mprlses a

net h met hacryl ate, about 0.16% I'ene
dlrgq:twgéllox@e@hﬁgm 9X1§§ dlocktropelymer &x{ragtalle component

2- hydr oxy- 4- acryl oxyet hoxybenzophenone, about 0.1 %

(w'w) pthal ocyani ne bl ue, about 0.4% (ww therma

i ni t8atlde methed abolaim B0y wbéreDBRiId ¢2tracsgiile ommpbyent comprises DBE
2150nmprising allyloxy ethanol. 77. The nethod of any one

of clains 45-76, wherein said conbining step results
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Comiend b dioq P HRlm RSy b 4 GforstA Taoats comprises DBE
71Paiid bIBPORYtRa®808 78. The nethod of claim 77, wherein
said nethod further conprises filtering the
70. The method of claim 69, wherein the relative amounts of allyloxyethanol to
DBE712 range from about 0.1 parts to about 5 parts allyloxyethanol to about 99.9 parts to
about 95 parts DBE712.

71. The method of any one of claims 66-70, wherein said combining step further

comprises phthalocyanine blue.

72. The method of any one of claims 66-71, wherein said combining step further

comprises 2-hydroxy-4-acryloxyethoxybenzophenone.
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m xture. 79. The nmethod of any one of clains 45-78,
further conprising polynerizing the polynerizable

WO eng/1prerur sor conposition to forma pre-extrBCt/Es2007/013808
pol yneri zed silicone hydrogel contact |ens. 80. The
nmet hod of claim 79, wherein said polynerizing step
conprises heating the polynerizable |ens precursor
conposition 81. The nethod of claim 79 or 80, further
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conﬁ ie8 aGh&thad initietds. nol d. 82. The net hod of any one of
clainms 79-81, further conprising extracting the pre-
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provide an allyl oxyethanol - di methyl siloxane ethylene
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optionally comprising allyloxyethanol,

to thereby produce a polymerizable silicone hydrogel contact precursor

composition.

76. The method of claim 75, comprising combining about 28% (w/w) a-w-
bis(methacryloyloxyethyl iminocarboxy ethyloxypropyl)-poly(dimethylsiloxane)-poly
(trifluoropropylmethylsiloxane)-poly (®-methoxy-
poly(ethyleneglycol)propylmethylsiloxane), about 37% (w/w) N-vinyl-N—methylacetamide,
about 13.5% (w/w) methyl methacrylate, about 0.16% (w/w) triethylene glycol |
dimethacrylate, about 0.7% (w/w) 2-hydroxy-4-acryloxyethoxybenzophenone, about 0.1 %
(w/w) pthalocyanine blue, about 0.4% (w/w) thermal initiator, and about 20% of DBE 712
optionally comprising allyloxy ethanol.

77. The method of any one of claims 45-76, wherein said combining step results in
formation of a combination of components, and said method further comprises mixing said

combination of components to form a mixture.
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78. The method of claim 77, wherein said method further comprises filtering the

mixture,

79. The method of any one of claims 45-78, further comprising polymerizing the
polymerizable lens precursor composition to form a pre-extracted polymerized silicone

hydrogel contact lens.

80. The method of claim 79, wherein said polymerizing step comprises heating the

polymerizable lens precursor composition.

81. The method of claim 79 or 80, further comprising placing said polymerizable
lens precursor composition prior to said polymerizing in a non-polar resin contact lens

mold.

82. The method of any one of claims 79-81, 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.

83. A method for improving the potency of a dimethylsiloxane-ethylene oxide
block copolymer for use in silicone hydroge! contact lens preparation, said method
comprising:

adding from about 0.1% to about 10% by weight allyloxyethanol to a
dimethylsiloxane-ethylene oxide block copolymer to provide an allylc;xyethanol-
dimethylsiloxane ethylene oxide block copolymer for use in preparing a silicone hydrogel

contact lens product.
84. The method of claim 83, wherein the amount of said allyloxyethanol in said

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.
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85. A silicone hydrogel contact lens comprising the reaction product of a
polymerizable lens precursor composition of any one of claims 1-31, and being

substantially free of extractable components.
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