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a comeflesal ¢y EvBl Wit RGP PR endtENYBBE AP hEL uR T e ThidRatdd the

state gndsdhe doyrsiat @enll ahhpdlesldRll o, [ P036] Pebiakti Q/Bé b2 ar
the context of the present description, additional disclosure clains

and Atseehresnses ma fagl laxkiengetdebabhdl ogydwi | foheatuskrpgth aheedr dased
wWth t itdo escri bel ow, 037] used i t er
hydro(glgl gs&hg erés (?%y% %g yaqrr)g)?lltceingt g%@ o A‘%pcg If%gﬂr%egb veorgg%% of
mat r i xeeft poloureweatrai ns, capabl e of swel I i ng in water or becom ng
swol | e th water. Ah can_al s derstood to be a
ool | iyl veter e A Dyggnel ca 5Gbr DR GG ot PhetnatRheRI
Mat ri X£ sl Ye{mdlRY, M2k ikg ar @weili Aketor Wﬂr@@eiéaétefaasodto 200 IpaFRiEing .
materi al s, including contact |enses that are water swell able or_are

wat er Sl PEE LEN{UN MaRAk ggitaRty BQ) o funhRir leRY BRdY waR¥r be at

swel | abl g ofpdild )2pards abiy bydr a&séu@n@lowekl g %Bgtv‘ﬁhéﬁt 855 or
(iii1) fully hydrated and swollen with water. The

2011/ Ol SiESEET/abS2G 18P 8508 78 heRrdgabawty SBé arsm‘PiF%one hydrogel a

SI|IC ree hydrogel SS t| y e I

[ 0038] i?‘ﬁje(’f]te " I%] | cg%e hy %ro e? 89 % cfg{éé%@%r o%le er| I rogel
r ef ers:drﬂ:aa:tpar]tarcadsar dqubrragel tuImatS| n@lfude$ akaalsntcom:ne silicone-
(Si)-cont a| N, n% onent or conet%& 0}1 cont ai_ni g% cor’éptinent B
For  examiie 4% |7 Iboﬁréerhydr% CO|nse Typi-caf'tyepr &5aFedhy conbiing a

sili CthbrmE‘iIrﬂJn@l g epal gheal w:t boglotwatt drona hdredifaphithiec 1Iey1@&r bgelies
precursors. A silicone hy?ip’ﬁ fnt act lens is a contact len

i ncl udidg aCPMBrdfRCcort ec 3 BBh a‘ét 1534 CORRT EﬁnE?)?’rBJr?%es pplymeric
sili copadmidnagel material. 100391A "silicone-containing” conponent
is a conponent that contains at |east one 51 Si-OSi-] linkage, in a
monondP017acr ofer asrtgispempedimenker efFhee éﬁssbpfié@ﬁ af ofphRmpresent
optio o] i n Wi I

cherm T e B R o e B BT DI peteing
r adi cageﬂlxbsphymlslylzerytmglsaﬂaswitmled tbegavilymeadicc atatsulxst ¢k ushes
t hat - O er Sl - ul
mass” %S{Dhe onte %X‘ghép y?rlggr 2 d rplbblel§ Fern re eréaly?gﬁ% a8ent
nomi nals aimeragiedolecuhar pamgme:oiz@bfpaol yorewos ttyighrc abhichdet er crunedl by

si ze cl usion_chro ography, |ight scattering techniques, or
intri erf)é 3@1 o<-:L| ga%l%rm nation in 1,2,4-trichl orobenzene. Ml ecul ar

wei ghtjoors)t he Qantaxé A PHNEET €8S %r@(pﬂ:@‘éﬁéd asf eigmer present
nunber - aver age_ nol ecul ar wei ght or a wei ght- average nmol ecul ar wei ght,

and i FER@tastentes endbr -5 i 8d madricdlly, R depens u‘ﬁbndPHECt
suppl iRt a PP GAlthy, & hedasis oficady syl Mlepsiainyei ght non-polar
determ nations can be readily provided by the supplier if not

provi dedsdathe pE@ka@m@pﬁ@t’er&r& wighewy| L jnitetEencEiehecsi-ROL8T
nmol ec ihght f ma pol vy, pal

nor of fESFaR 1o TRE verone uer age. oOT ol el it UBath moreetrar
WO 2omt@¢mspcratndszmm¢m7ghmégm deRrerqen‘aallmnsmbndmb%mt%,vetage
and wei_ght ver af ca sul n per e n

chr on’éjtr% ex h|Sl or ocI)]teher Cfro e|ald r?toarf:a og?lgp slcg%fec(Ijlénlsg]uesol(ieﬁ1 in a
nmet hodsrteictimeasiy m&gldmdae@emary vx&oghéd vafues manecalted hherweplastth
as the se of grou is or the nmeasurenent of colligative
pr operpﬂ dPTORY genef ree ?%‘b%’l‘ght depressi on, boiling-point elevation,
or osnotic pressure) to determ ne nunber-average nol ecul ar wei ght or
the use of |ight scattering techniques, ultracentrifugation or
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[ 0042] A "hydrophilic" substance is one that is water-loving or has an
affinity for water. Hydrophilic conpounds have an affinity to water
and are uspghdiypsBs ged or have polar noieties or groupgriRahoskfact
wat er. [00431A "hydrophilic polymer" as used herein is defined as a
pol ymer having an affinity for water and capabl e of absorbing water.A
hydr ophi | i c{PolFrndels sEHoH FrleeskeFTesh U & 59 WRatEn A0Sy RRSM 140
pol yneg /ﬁ@ymgp, soluble in water or insoluble, e.g., substantially

i nsoluble, In water. [0044] A "hydrophilic conponent” is a hydrophilic
subst ance t fiatt) reaessitay ofiofbdet a0 P eicm’ Hydr ophi | i ¢ conmponent s

i ncl ude thoge th p rQui.eding I fr,o baut 9
(ww, for Bapl e, PofefEREReF, Bl BKLEHEDRhn BRhe COOTR EH Lt
2011/ 041B2BRAN/i1dS2010/ 050879 to the resulting hydrated | ens when
conmbi ned with . the remaining reactiyv onpo s. A hydrophilic
conponent cglr]")i FeolFG8E* ?d?gﬁ%ﬁ?&é Orr%nag)r?er{}r%sg%%r Bphilic

macr oner s, hitgr ephichise 1pr epohyaeten drydriepki bifcapoliynersy, or

conbi nati ons t hereaqf. . drophi)i.c macromers, hydraphilic prepol yners,
and hydr ophi¥’c %o%}ﬁé‘ﬁgaﬁmj“%d‘gélsbe “Ef?%lef"é%téd °8R3%e Hédrgﬁhiaﬂo&lt
por ti onsy ,angh edr,ophobi ¢ portions. Typically, the hydrophilic portion
and the hydrophobic portign are present in relative amounts such that
the macronebdl)pregftgisld, Trdssgmets afoaithyidifopfit icCmPiges5PRe Of

"monongyd Jdeffhs khedebel atively | ow nol ecul ar wei ght conpound, for
exanpl e a conpound with an average nol ecul ar wei ghtl ess than 700

Dal t ori80199hat | Sheolpypesentalbloatarh drasesgampyehasenmendses dady which
conprise _a .sjngle uni f e ntai ni r .y
St it § réé%t?lor? %‘%Joﬁ%%k &P t%"gg’rﬁ‘%f@%&é\}%ﬁ cgcinweorsutlon

function groups capabl'e of “polymeri zi ng

nol ec waeeprieingr mraapoliyser inghedbéhes . nol eThe esrdmitnigreof drfveresdmmts
structure or different structures as the noner .. 100461A "nacraoner”

ref er slricgur?%di ur(n{gn(?q:hi gﬁa?ﬁbl ST aF T Yt cS‘rﬁrESﬁ‘h 5 i)%rroﬁlol %rﬁ?n%r group
whi ch dzafs icaingl N neidi comé ecdnditi ieral meHatsrss ,C apilbl @ -containing
pol ymeri zati on or _furtherﬁgolg,rreri zation. For exanple, a rracrt?llréer %an
be a BFATRFSor SPOr-FREF ~FPEh S 3% P BRCNOISESUI A EGIE St eGPt

about (Z00 Bel tofssd 0caBOUydEsdl 102l t@dSomer; and (3) at least one
[ 00471A" prepol yner "r ef er st oapol yneri zabl eor crosslinkabl e hi gher

nol ec HESSSAdPFRESc ofEdlhd. ERr &FRSFteRkSas thgedr PRl VP cdmdtsrtigrss

one orgylhfy fMoCihialatdlcdUPS EBrANG i DERPOLYABI Cafnbend
series of nonomers or macroners bonded together such that the overall
mol ec @MPaddfgings pets meeRgadredior 16r os¥matkable.2 FBECERARADIEMPEA1S1ng

r epol 0 i ; L ar i at.er
ltohalrﬁ" g%ﬂgﬁ,ﬁne%?%gggggl ?2% yRd Y -aR18veLagss TPLEL UL AT ¥R1 ghkegEgahe

a diluent. In other words, the polymerizable composition is a
diluent-free polymerizable composition. v

{0020] Silicone-containing monomers useful in the present
polymerizable compositions may have a molecular weight less than
700 Daltons. Silicone-containing macromers useful in the
present polymerizable compositions may have a molecular weight
from about 700 Daltons to about 2000 Daltomns. Silicone-
containing prepolymers useful in the present polymerizable

compositions may have a molecular weight greater than 2000



WO 2011/ 041523PCT/ LI S2010/ 050879 100481A "polyner"” refers to a
material formed by pol ynerizing one or nore nononmers, mMacroners,
pr epol yrre(ryﬁ)gﬁl,mlgkures thereof. As used herein, a pol ¥pBiysioto/ns0s79
understood to refer to a nolecule that is not capable o bei ng

pol ynerized, but is capable of being crosslinked to other polyners,
for ePadOES -t o E@%eiﬂog%i:%@? swﬁ%%‘énf“aYneétBSFyﬁ’@r|azaBP‘§b%nﬁ8§F%‘9%n
or duriAgcig.r epelyRy Ar mowlghtmgoeﬁséé M&rulra&ep%xgﬁes t9s
formother polymers™in a p@g/marlzab e conposition. [0049] A

"i nt erpeleastacingy ppt YRS wadknagy skPM ieftds aus -a conbl nation
of t nor e d|ff rent, | rs, .knn f of h t
one i Ods}y}\t hestZed® rgn orcp&c)lrn%)/eg?'l i r%b %I\{\?hl}%c?lees@engef o hf%heg%?%ggé
Wi t hodbneacsubbémeds akly Weadoutmcdrgdc ovahenboddrds tietweemctlhdm &m
| PN can _be composed of t ki nds_of chains %orm n tﬁgo separ at e

net woPRESTBAE. |50 BEEapBat { FonPOTTTiEr pBRELTET 1 ng2ERaridecst PPN

| ncl uggeseqirenki g1 ddmis, t se488d apepescd PN, IrSthhéPNSIOQcﬂé haire | Phss
NOVA "pseudo IPN'_refers to a polyneric reaction product where at

Ieastbeﬁéeéf t B HREHRT erfthoPPEFSOF s 3RO LITTREPTWFPELaECPeastte
one OkReHeROIYBRI d SsiRILrass imked | (?e é?l:eﬂ iNnga HFe formed without
branched), wherei n the non-cross-1|inke ynmer is distributed in and
hel d BYPPRENGr BBS- FRAKREE DOt rierf B e?frnﬂle?@maa(t@éﬁmenguchltlham%w
non- CEEEé L inked plgllé”re_l.reﬂé %%ﬁ%@nt bal | yndnextdactablenthem t ienges
net wor FOOSI A "polymeric mxture" refers to a pol yneric reaction
produchﬁhéeeanS@Kﬁﬁeﬁeﬁﬁypyl@#ﬁ#ggaﬁedbéﬁhrbnheépmppsbtam@hé@latlve
subst a I o] I n e n sul t y

Bl ondePnils FolptRE (BF P Rk oL e B ek o EP s pOP RO TS
[ 0052]Eé.rthgdafkty pekpoeitigr ¢éher sléms abbdgndivedwpotynerr hbwi rRgr sagesous
chai ns g gPr|S|ng a honopol yner or copolyner different to that of the
mai n &hat* WO 20111041523PCT/ US2010/ 050879 [ 0053] " Attach" can refer
to anypoep] charge abiachemsddingimfd,, €oaphexs ot {Lhefi ale bpndsait
hydrogeng or _adhere, unless specified otherw se. [0054]As used

her ei RONBACE oPRAASE NPES! INPLacTEHICAEE 16h SXFRGHING dBiforiht e*9at ks s
to a lssmeﬁ@rremgaﬁom%mus t Bat ueasn be dnerlipgr ahed drdf@iad hydreasl
contact lens without the |ens wearer experiencing or reporting

subst aARPaNelf s WRFUT t ,td nélvdgrAgoBeut@ar he i t@ticdn &Kd £he | fgesous
Opht h@bg}le%ﬁy acﬁf‘eOt?PéﬁerF&’dEQH&éc@O@éﬁ&és' %a§e§1ahﬁevee@mm}emyc%xl y
acceptabl e surface ties, and typically do not cause or "are
not assbEiatently t hwetigudp¥e caperbarereal wsiietul ngexf‘clrﬁrqm@ln detiyidy atdron
("dry " arcua o] %.f )

si gni ?% % dlgggg o?tﬁg%oggéﬁ‘@he %Ig#m&lfgllrl(g%#hl gﬁrsli’fvent raéfgélsggt%%n
or ganatcshblt ance arhi segudasst belabiont yntéuéohgatael OPrahIsisu| seletnt .

| east _on exa d without |im.t. t|on act e

mat er?%?lg ogtkﬁ%%?;f“%c%g%yt ngpgaélg?pr esent T aé:&%t §ct°9 ensecb %Iegses
whi chchas bﬁOtohp;I’a&WedUE’dyy dree sty eClesh t orextsRCt oan aprphﬁsﬂungy dfm
one exa e nmaterial.is a nateri a sol ubl e or does

not dW%g%:vElPﬁ Gt er wRehes aqu@Bugago{Dﬁt PB%erﬂf’ %o?%%l? %&%n%]f%seqthe

mat er kaht &t a1 8B & | dmdHidde I:L%ri@,ouooas,esotﬁat eh@te 0pesn Wi sith & Spl bte as
much in water or an aqueous solution, i.e. ¢ the material has

i ncr eW3BATsHPREAIBAI N t L Hrigkhi 2 RRInt T8€  coMFEredst o M oro%n
aqueoyssKOh4t hQBuidBUS, Fhe LI CosR! B@nha'sﬁeﬁom_l%cht Sdih Secdh Aan
unextracted contact lens body is effective to solvate or dissolve at
| east abpehaht Ersal lppaddat ane t RE [warse bbéyes or ang | ket eaeehing can
solvation or dissolve to a greater extent the at | east one materi al
present in the |l ens body to reduce the concentration of the at |east
one material in the |lens body, or to reduce the concentration of the
at least one material in the |lens body as
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WO 2011/ 041523PCT/ US2010/ 050879 conpared to a |l ens body treated with
wat er or an aqueous sol ution. The organic solvent may be used w t hout
di lution, wdad11/h85500% organi c sol vent, or may be usedpiRuo10/0s0879
conposition including |l ess than 100% organi ¢ solvent, for exanple and
wi thout limtation, an_aqueous solution jncluding an organic

sol veRCOME dendts T8/ 1o FgRAPELsOPhENPAGERES PHr IRxERPI €F WPFecPryer
acts, aRnting abnkgastrone material to solvate or dissolve the at

| east one material . Exanpl es of organic solvents include, wthout

| i mit 480238h, al €bhollsnse lpdiesl kathotke puehent ebhanot, liesspsopsnolbe

and t [ chl or.of gr.m .hut etate, tr e | ycol _net hyl
et her,%%&ltﬁ‘?’g%% gﬁle{% 9&%‘“%%?&; hoztﬁ sCet égégg%{t%d S kgrgﬁ% to
m xt upésceheneolin g0b&dRheiterdisig.f acttentdqueruss meflaothanty include
conponent " regerg to a substance which.h t he abi hité to reduce the
sur f afe SPERECEARGT CRER RIS or Wk AP & NG SRR aYaEdhsCE ofEEFTH
in whineAithe gubst anse iihdingsentn Byrgedlei ngpihaitsubkace teasaoil of
the water, the surfactant or surfactant conponent facilitates the
wat er 2¢6RESE ni ng the surfactant or surfactant conponent, when in
cont agjpouf th argontactyd.ens, ady whhebe hase NathPr euie@UstY PREOntion,
subjected to extraction processing Wth an organi ¢ solvent, to nore

i nti meeehgdeomBctmarig acsns ibadycardiar denseef faee i weloyigaedh or The
r emov a I p np int l_ens y

body PEEatT e esiote ek e PEEE ha L el A IR
conporeheriGenesakifgcea smdf act antosiresiund actaniaaanportestte idoesafiotr
act di,lr ﬁCtH' on.;t]hgv ?terl gast, _one mat er i aIl ta sol vat eieorstdiossol Ve éﬁle
at | edst one fater 'ar: Exanptes Bf osur factant’s’ of “sarfact ant © <
conpoasnésibnchudencaeM dibuthd igddtatrion, sowifhter bOnthe SLehachadt Svhen

i ncludi pg forns, of betai njg,rBa;;),n-i oni.c surfactants inc| udi ng forns of
pol ysBFbat EOWREREE pol yROFBHIE Y80 O o TR TEFSpBI Oxalel] o7t average
pol oxamhmeser f | botweat edasauf act @nt Sananskdhe lddee anskam XdnHreS 1500
thereof. WD 2011/041523PCT/ US2010/ 050879 [0057] Addi ti onal

def i NPERORSERES al Y b FHFIE i n Phe $B8ti dRESt hEPYY ol P3¥v. TV05819%hs
f or mukabi 8sedly do0gel o s £SEN e sLashef, Mappr LakS 14sed Haok, tihe
present contact |enses. Hydrogels conprise_a hydrated, cross-I|inked
pol ynBPF c tE¥paterh ¥éhtaieniBR) KigrdzabhcasvedaiRPbriogRt stetter the lens
Accordhagl ys fdinoel:s e qapolyge(s) prepared from one or nore
reactive ingredients. The reactive ingredients are crosslinkable with
a cr o92sInki ngrtagentforfr3@89] Hpdepphithax normomerdseThephyvrnephiing a
TONONEL GAD, ey fOT SXAMD &0 2 Sl cane contalni g Jmnomer havi ng,
hydro%?nYl C porkfl on, ap%ycfroﬁhicflcpsﬁ Fore-1Tee cnonemer, or-a

conbi nastotvé hatieoddiciivs hydiapki |(L¢ aendrektcanebeowsetentn selected
conbi Egti on %/lvith a hydr o(g)hobi C. m)noger. .The hydr oghilic nononer can
be a hbABrel*havihg ot FOH OB | i ar‘?dE%f&f“SﬁﬁS FRAporei ofirgpers.
nDi et § €51 cdifke- dot idiithandBtoférdy drophi ddme -FReERhi Hedptdbd Tieners
pol ymeri zabl e | ens conposition can vary dependi ng on_the types of

. L, p
ot her *Pn¥¥bRAFRgtRBRBART s (Ehaftar&aiSe i NoHRYIG MIEEFatdT6hs
are pyoyi dedhasei Bnd tdydR29R&E nbO JYedRORIHAd % 1 FRNQRET S I ike tHa
silicone hydrogels. [0060] Crosslinking Agent.Crosslinking agents for
t he noPRTerse Iharesthenss GHrpRe poly e lymaisied non spEBpari ng t he
hydr o can J.,ncl 0S n in.the art, .and
of t h@ﬁ%@ossl i%nk% n%agtgéeér]ﬁ sf%rﬁ%eagal %%gpr Sglyd]gg Ia‘ﬁ%rg eim%.deSullq} a%feé@fﬁ)énecse
cr ossvitiki hije ageassent noktteds f aayebanplhe, cordiaacr Vileatsesorard veantact

For clampl ot CRtyPERE B SOOTT: i RECHdtr yl at o (TEGOWY

tri(ethylene glycol) divinyl ether (TEGDVE), ethylene glycol
di net hacryl ate (EGDMA), and trinethyl ene gl ycol dinethacrylate
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10061] Sili cone Hydrogel Lens Fornul ations. A silicone hydrogel |ens
formul ati on conprises at | east one silicone-containing conponent, at

| east onew@MARIBLe hydrophilic nmononmer, and at | east P?@ﬁlsﬁﬁﬁyﬁ’f{%%bl e
crosslinking agent. Wth respect to polynerizable |ens tornulations
as discussed herein, "conpatible” conponents refers to conponents

whi ch, [0kBn pr &3entoraseatp glephedisz aislye beomeagileto®usr iveringo a contact
poly i zati f . singl e phase i l.e f a i on qf
ti newg%ée%%at@'gio gFﬁ%?vl%n f:act 3’?@ nggpo 6i/trsr%axr%itzﬂzle'd ?éﬁs %g%j’fér)’om%s
t he codpostibagh.elBewhsoreheoaponents, a range of concentrations may

be fo o0 be _conmpati bl e ddi tional l.y, "conpatible" conponents are
corrpo;@ﬁ%zg whi CRENGHEN SORPREFERED t 65F ofiCa POISFREE zdd VEdfd “Bod P re
pr oducg=gr#igRs that gbasi pdeguahe plsiicad chacacbernbsat 268 tRidie ivsad
as a contact lens (e.g., adequate transparency, nodulus, tensile
strendt¥SCIQRITP [ GTOLSI | iFdBhe- Gt Eeni IRF coifPBHERtioPhe oFi dfgtures
at t acheds O 110059 - QrPORh@0Ne@f Wiheisl ltheongGRNt 8 NkRE present
conponent can be present in the silicone-containing component in an
anountimgredtieon t RAAV2E9E (WHT e exansieegr eanetudein BO%IAW wWEUCH
the tot gy HRloH alriehght opfubheySilHCoResEant Al Ng; COMBANe o rent
Useful silicone-containing conponents conprise polynerizable

funct iforeml ghroupsnisexth, athvs npbecatigatiel, nmdathy| knevledey| afi dee
met hacryl anj N-vinylk | act i nylamg d tyr f i.onal
ar oup? TRENERrT R S A7 B T R R Re LY ey S
cont actonkemsed omayohe f ebt araxedmal orbee xawgat £f iday 1yol gmeludeat | Hnom  any

i ncl ude .o Qr_._nor i | i cone-cont,ai ni WO o .
201116055 3BEFFUSS01 6P D579 horBifers ZoBne AR ifhpasl embodiments of
Si | I care cppéaemt NdneRREABRN SSreON8pPE et € 18 | floonEoldakandi Mgtailed
prepol yners, qor mxtures thereof. Silicone hydrogel contact |enses
T 0dUGRP SIS RESSEr | EATRUFE] A-Barf 170 s dehborf O S % dffe- BOHEAT RFRG
MONONEIM R0l parsi bECOne- tTegaeatasd/ or a silicone-based
prepol yner, and a hydrophilic nononer or co-nononer, and a
crosslinking agent. In addition to the other silicone-containing

CONMPOoHdS FeckrDadi B8l 8F NFi |l es of still further

sili C(me_-cﬁﬁm%m%at may be useful in the present

| ensed0@@h be Fognd li nsw®: Phe. aNsgsags, SORMEL®r 4f120e676ssion (nm)
4,136, 9,513, 15 Vi . .

1. 70 Bygratsd® Ao Bl wigrorsonyodyibetaanine o8t Breovis

U. S. Pt .16ApgisitcatintacPubkneati and Nesse200¥ / O 6606 Al 121200 32296814
Al, and 12008/ 0R4§§50 f\l atll tofl which are incorporated in their

entir &t eSOREr ¥ %?ere?%r? ghce. *W&si | i cone- cont ai ni ng conponent can
be a g0030fone- €94t ai Ni hIWNORBE OfivérSdd | GRPEHCOBE al ddpie JBRGTOMEAmPT
a silicone-containing prepolymer. 100631A silicaone-containin

nmonomsiet SFEd PERe PY MpteF5EPRePEcdn SFEIES Pdr 1éxé}ﬁ|§lte,coﬁ’i’%écgollf58ﬁﬁaﬁg
gener sty Welied ok) colmBrcially Nava eldbrd [GHlidckd 19idrogB3 Gohthet
where R5 is Hor CH3, X is O or NR 55 where R55 is H or a nonoval ent
al kyl lgn¢gg-with 1 to 4 carbon atons, a is O or 1, L is a divalent

l'i nki oup whjch,c IS fr to I t or, f.rom o]
10 ca?@}osgi atorrsmb\'/m?c%‘%%g’lﬁ Zﬁ%seo Sglﬁqffagﬁaf%%r%%ﬁggﬂsg"e& 5 gﬁ%ﬁ%w%e&
hydr oyl mFloupestiog ex@npl egerdesWd201%/ 0EB2386HEAIS201@08EB8 A a
pol yet hyl.ene gl.ycol chain can be from1 to 10, or from2 to 5

o, ” e e S alfthe CPRESL e By  OPYROHE® arith hs™: ol Rdpe AABRERY
sel ectigghsksOm hydrocar bon groups having 1 to about 12 carbon atons
(e.qg., nethyl groups), hydrocarbon groups substituted with one or
nore fluorine atons, a siloxanyl group, and sil oxane chai n-contai ni ng
noi eties, wherein at |east one of RlL, R2, and R3 conprises at | east
one siloxane unit (-081). For |lexanple, at |east of one of Rl, R2,
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WO 2011/ 041523PCT1US2010/ 050879 nacroners or prepol yners optionally
can be used in polynerizable conpositions useful in accordance with
the preseRyobdlyBikion. [0065] Exanpl es of silicone-cont 3pig8hi0/050879
conponents useful in accordance with the present invention include,
for exanple and without limtation, polysiloxanylalkyl (neth)acrylic
nonomdP@32] nacr §ders br SPPEBolifer sVeRRIAIRNE, vitHA RS | rengkresh, (nm)
et ha(a’ége%ﬁﬁ)lreﬁpﬂyt I’A'F@K ttrés@?n‘hgylo% laO)@é)ri'eEag%’ 16 test contact lenses
pent anet hyl di si | oxanyl net hyl nét hacryl at e, an
met hyladiq ta igestilpd <ifl sopmerchadityl axghbale siligrane [HyHroee[.Spevkbtt
exanpliesg Qf, the useful silicone-containing nononers, macromers or
prepol'yners ‘can be, for exanple, 3-
][t ri s([0(|13'3]nat hyFsgkyl cslm)osi EybW praogjsféma%maeﬁylpa{cﬁ:(d'gﬁa{pﬁ's amai»vhiar@ ethe
rom est, rrisville, PA USA), an nonmet hacr yl oxypr opy
{erm TaFEd Oy CRPakanE CERESEIS ook PRI BF1 LonLear ssprtact
Morri 9\nisle®, aPPerUshlirata@pl es of sonme silicone-containing nononers
are disclosed in US Patent Application Publication No. 2008/ 0269429.
These [4034] coneFéoat aildi-A¢ rafioned s seaachavd aphelidgranis gelodipings the
dya qabdl | agecd OWBrbfiofoqy- (GE2) BeloPithcd! 600 BEMO Wkl Mvarious
reference to structure , g%d at | east two silokxanyl groups. These
si | i conemeont all hy ngvebhpohe ntes1sase adésirghpieat herein as Structure (A)
cl ass,si.li cone-cont ai_nin noners. Exenplary non-limting structures
of ¢ ndBBSL{ [T CBRES corttai i FonBmAT 0 ShoMi IS BPPENT 0BEKEFR 3
1 H2 €es€ cbntBtEHZeh8eS and Sgatomh&diGhN3) Jvhiilableaddnt¥€ lens in
2011/ 041523PCT/ US2010/ 050879, \ VN>l 4.81.0-r L'orf- 'O MCS-ML1
10067 PEEReFEReRT i CoXAPIESS StRFEoRBICBRT s Y riFate-

Detailed Description

[0036] Definitions. In the context of the present
description, additional disclosure claimg and Attachment, the
following terminology will be wused in accordance with the
definitions described below.

[0037] As used herein, the term "hydrogel" refers to a
polymeric material, typically a network or matrix of polymer
chains, capable of swelling in water or becoming swollen with
water. A hydrogel can also be understood to be a material that
retains water in an équilibrium state. The network or matrix may
or may not be c¢rogs-linked. Hydrogels refer to polymeric
materials, including contact lenses that are water swellable or
are water swelled. Thus, a hydrogel may be (i) unhydrated and
water swellable, or (ii) partially hydrated and swollen with

water, or (iii} fully hydrated and swollen with water. The
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conponents useful in the present invention can be, for exanple,

3- et hacryl oxy- 2- hydr oxypr opyl oxy) propyl bis (trinmethyl sil oxy)

met hyl si | gpg2da/19¥A", avail able from Gel est, Morrisvi pbfusithensesd)
and ret hyl di (trinethyl sil oxy)sylyl propyl gl ycerol et hyl nethacryl ate
("Si GEMA'). These silicone-containing conponents include at | east ane
hydr ox§¥Y95edth BAY RE |1%eaStliGitdcetihedragicdup & nstheemar&En IYHaSsd
group L, SHoveddhSitd14st i€ i bhhe apfoditny itwo siloxanyl groups.
These silicone-containing conponents are designated herein as

St ruct [9038]( B) cltess tsirni cHméltomai miydyragsdponent s sAtticenenadlydrogel
details_on this cl of _silcope-containi ne are_ provi ded,
for exrg%?lél,aq n &%.Se%ﬁat t gNo‘.51 4??[%%1,%%]§r m%%g%ggg?i ng%%borlal%%dl (%/ens i % S
entiresylhesei (shy aefterienag. cSmGhAent ovrexanpl £cowan (HEO Y -eprreseintiedy
by the foll owing exenplar on-limting structure: i-CH Si- .

S er t ORI (HTE D APETALF20 D) RO TG O8RS, cOR afiEHGLLY
conpongrdsaddfd Strict woebifMhgand (8H)1icvh-kendsedihadi viadeatiby Okeiith
any conbi nations thereof in polynerizable conpositions useful in
accor daPRERGMahe presepitltifentoRoISt| i FHREEEHSini ny cHPdFOREs
of strupeirdRs (binBRELONLRB) MBY becburider 1used ithCRinRAat 4 OR 1\With
at | east one silicone-free hydrophilic nmononer such as described
her ei reCY¥eqisiad | AORBABY ndis6n, Foickx&epPEisefe anbihiceore hydrogel
si |i capa-Lonfai ni ng conponents of Structure (A) can be, for exanple,
fromabout 10% (ww) to about 40% (ww), or from about 15% (ww) to
about [863%](wW WA beiXiraomealroumtai8imgh worponahbutis3080 cwmppneiihe that

anount _of_silicaone-containing c onents of ructure ,(B) can be, for
eI SRR aftut SR WA § 0 SR00Toa506 (WO - Arom bt OTSs:
(W W) rthacmhert A)YPdapolymear, hefeahodscR084 1oy dtonabeipt hEdchaldy.
R1069] The presently useful polynerizabl e conpositions nay.i nc{L de one
or MoRPSRIESS] | 1EonEoRont BFANY hyBPbphEBrEPKBnonBrY, EXERPPESLEY sheh

hydr opdtednicamMRQMedie NEd udeva vérdigut lhdidett | ), achiy| be avete organic
met hacrylic acids and derivatives thereof.An exanple of a . ,
non- siTaEGitd cEHPEFAFRGFS drGpholte nBRonBRSHUEEs, T3 Mt radical

L m t adixdh s iRyl lﬁﬁbh%&%' 8¢ & h N QRS £8EAND é)._r% NDIr&iR,R,0-.
hydr ophobi ¢ nononers may be enpl oyed. WL70] Ot her specific exanples of
the ud@f4d] sil i"dorecutont abakhgivotpenawnsersepill a PEyTSrdgieses rwoeh

the present, i pyeatlon,gan pe gJ(ebg{‘i‘n Al s a@%ngée”&Sﬂ?@xhé e fQld oWeng,

formulas, or chem cal s descri I'n Japanesge patent application
publ i qatliyoremurteri 2008~ 2B26MAnedhibgh s iszehegseblyus irgorqgorateddgrpphy ,

oo ) S SI SLt e B Y Srnte ygherigogbarmigasion
FMM Mam =1 12 50Q@richlorobenzene. Molecular weight in the context of a
polymer can be expressed as either a number-average leecular
weight or a weight-average molecular weight, and in the case of
vendor-gupplied materials, will depend upon the supplier.
Typically, the basis of any such molecular weight determinations
can be readily provided by the supplier if not provided in the
packaging material. Typically, references herein to molecular
weights of monomers, macromers, pre-polymers or polymers herein

refer to the weight average molecular weight. Both molecular
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si, (Si 0)- Si /N// X-22-1622, Mv =582/ ".._1 Si\ Si On\0 00
DNS- R18, Mw = 4500 - 5500 WO 2011/041523PCT/ US2010/ 050879 MCR- M7,

Mv = 1132 99118418353 ot her specific exanples of the usebplhdid (068"
cont ai ni ng conponents useful in accordance with the present invention

can be chem cals represented by the follow ng fornulas, or chemcals
descr Wsé@hitn detsrmpaRERPR AP PR YRR T GH SRS i i igtishereP899/ 0932089,

whi ch n{e%sﬁ%(eéb%éﬂfgoragi At Y% ¢ | 6H e BACHak Bokhsh €81 It Yend D 90Guid

exanpl e e silicone=confaining conmponent can conprise one or nore a
hydr ofhiriomatpokgehiox aneedumsanesnt s PEpeesentethdds gerf@ral fiepAuk ang
(II), erej d, i thery hy e hy
moﬂ%fcl}l%ggelvgec f\%acsjlnlﬁ%gl t%r? {Lgﬁy r%ogl’leg% dr Qf%g_gs c}ilr%oggér oJﬁf
groupendrgepupsenhiyamslnteg@e mhahmmﬁm@ntOOTOcoﬂlagptésenpsoaartles
|nteger of frg}gL m4 to 100Q; .a gnd bre res inte ersto
a+b WD 2011/ bAI¥ZSEEHUS 01078503 d&éP fB°20" 5€016V8‘F(1811b) %
equal cs@o@i0lredEurand ﬁ&edéﬁélfmmﬁ ahhmlﬁef)ia-\seﬁa@teanﬁommlsaﬁ nek Ugies
a randon1configurat|on q$les of such S|I|conedﬁpntaln|n

conpof&nt'ar S @eSEr &Rt P4t XD SR PEN a§enﬁﬁg£H9ati°n |
appl i ¢at b9BcoMbt§atd Aetrinhele 2R98h023¢408% e imilddiing Reagpte 2 on

page 7. [0072] O her silicone-contal ning conponents al so can be used.
For eliMpl e, oRhefnstwesl| e eypebnataiix'nelafde 2 f dvdaerhpléc polymer

A s i P Ml R e s g

mPOVSchrbnenétyhacoyd bxytpr bpytist e ot edysonal nbomdyl, e.g9. hydrogen
bonds. A network can include two or more polymeric components,
and can include an interpenetrating polymer network (IPN) in
which one polymer is physically entangled with a second polymer
such that there are few, if any, covalent bonds between them,
but the polymers cannot be separated from each other without
destroying the network.
[0042] A ‘'hydrophilic" substance is one that is water-loving
or has an affinity for water. Hydrophilic compounds have an
affinity to water and are usually charged or have polar moieties

or groups that attract water.

[0043] A "hydrophilic polymer" as used herein is defined as a
polymer having an affinity for water and capable of absorbing
water. A hydrophilic polymer is not necessarily soluble in
water. A hydrophilic polymer may be soluble in water or

insoluble, e.g., substantially insoluble, in water.

[0044] A "hydrophilic component" 1is a hydrophilic substance
that may or may not be a polymer. Hydrophilic components include
those that are capable of providing at least from about 20%

(w/w), for example, at least from about 25% (w/w) water content
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t er mi nat edpol ydi met hyl si | oxane). G heruseful silicone

cont ai ni ngconponent si ncl udesi | i cone-cont ai ni ngvi nyl carbonate or
vinyl car Rpgaji§odlBRONErS, Macroners or prepol ymers - peyys2010/050879

i ncludi ng,wi thoutlimtation,1, 3-bis[4-(vinyloxycarb-

onyl oxy) but-1-yl]tetranmethylisil oxane3- ' .

(vinyl %‘%y%%? beAFHE RiRg phodiatad riena kA e inedy siitdndjheg-remaining
[tris(iLid |- s} idyl ] pxop - a - :

[tri s(%ﬁ%@h sf{)%‘%’%ﬁ% 1 péop%’%lﬁé*’gg% ax%gl?g??ﬁmt foPsi ISR
vi nyl leydimiuitle.c andnanomesnshy| siblygdicaphhyic vi nydcremdronat e hyEappliésc

of on t i.Lkcqne- Lnin o] .C b

o ovi e el SRRl E8NEREOMRELE, "L ORANEIA SR Ppereor.

Appl i digtdmpHdbld cerdmmedss. RGAP066¢0palpol2067502 3681 hyMlropdidic
2008/ 0048350, all the disclosures of ich are incqrparated herein by
7ot or s, Sy el R BRSBTS < e aRs SaP
prepglwtm’c@}idmtc Cmtrtflimré@ed iTypadeadl ganatham hﬂﬂdicﬂﬁiﬂfﬂsepbzlrtmenhhan
can be use S singl e discrete nononer, nacromer or prepolyner, or

can betklf’segyggogh‘ﬁ}?k?uPSIBFof‘m&r@r RPPEERT sdPet B HAdrioer §‘?°‘h‘é’c*? oFEFE
Or pr efilty MRS makc@bme¥a8MPhLep MY iy pbll oRePE ONF& el BSph ikt Ur e

of silicone-containing conpounds With a wide distribution of _
mol ecUPd5lvei ght $ moppmerfarefery, to o polay Dueils) IpET/M9sSzerdA05081ght

soneq;‘r&d;uﬁ]n%ili@ pe-cont ai ni ng , r oger s p
that can be used ?n accor@ance wg?ﬁﬁﬁéépr@glnt g?nvae\g%)f%eecg!rg%gﬁar
provi ded g t wdese e nDOOnBrRItonmacr GhmwEs ir pekpuyivmisen thh one
di scre | ecu] ar ights,. Fo | e, X-22-. 1625.is available in a
| ower egrrcgal c&l’aré\/\énlo\gﬁtn g\gerdsa}noné%‘%%(%{%e ol esclur}%lre vv‘égb#ﬁt O%f %bénﬁh 65388
Dal t oryntarichiag anki glremonsl Eontaiomel gintowes stapabliet vfa puilyeewtal ng
wei ght_ of about 18,000 | t ons.

[0074]%S | B Er g%%n@%ﬁ%. FRRASIHISST &9 | FoBRe 3 rRR MSHonets® aPEler

i ncl uded dcilklbe bpahyneri zabl eaReNPOsLEtONS IS edl ffererite skthacpuessnks
contact |enses. The silicone-free nononers exclude hydrophilic

conpo "PR&M Cont ai n one or nore silicon atoms. Hydrophilic
silicqpsref r ee AONEEBLSMERAN PErdSEd b Mn&OiTR NAld M gM tRlecular weight
silicone-containing nononers, macronmers or prepolyners in the

pol ymeompebnesc ofp BSILYIEHS - t hiehnranl cephalny @negels moppdigphtipaal
Si |1 cope et AMRIBRISF Gt AR UsedibA coMENaLEAN Wt e 0Ll lon.
sili c%lr%g)}l%rseea noners, I ngf&% i ng équ %oggu?r%elg hgi)gﬂr %E‘ﬁlrﬁirzc OROMEF §
and sieagpae- f remahydmephodn chermoremounich atheqgdompremiizabbe average

conposj i o f iljcon-free 0gel.s. . Licone rogel
hydro%i‘ﬁlle?gig%l ivé%%@?régefcngﬁ%ﬁera}g%%{pog@ﬁt SD%EEE{&%G ‘?cgosag%gﬁat 5&?%0
capablbalebnpr.ovi ding at | east about 10% (ww), or even at | east about

25% ( water content to the resulting hydrated | ens when conbined
Wi th ﬁ@%%BtherApolyﬁﬁ???iﬁm%rco 1%4%n é%hpoﬁbnt§*ﬂﬁ3Fr§FFP£%ne or
hydr ogeloss1t ARabDE ami[a,hbkcmeth@arm@q@ms d%ﬁr%d@@ldf.r on akedbo2bier,
(ww to about 75% (w w), or from about 35% (ww) to about 65% (wW w),
or fr@&® dFRR 2O%IRv GH°t 6OREBLR 8D OW WOTeof FWHE i ner iz s e In
COMPOYintl 0Bxa¥f Pd MONOMR S hghetBY- e IHC] YdedeaSet he Si hjreRexEr esr
nononers typically possess aft | east one pol ynerizabl e doubl e bond, at
| east megeonpdeophnfied Fogethenatugr dUpt drhepmveralpmolecule remains
2011/ . 010/ -ﬁgﬁﬁg! rizah_l e
inclugé%§ﬁ§?§%égﬁglé? g?%%%,%cry |d,§§%£eg%h%q%’ e Bre50§9HQ£ cBR"HE
acryl iac,cmpduandd do,tiretdacayemagaopolenmrac, wakdlei cgresdtyey| than about
isopr%p%@élBhfgﬁls 0-vi nyl carbonate, 0- vinylcarbamate, allylic,

0- vi nylacet Yy aRd® N-vi nyl 1 act am and Nvi nyl ani do doubl e bonds. In one
exanpl e, the hydrophilic nononers are vinyl-containing (e.g., an
acrylic containing nononer or a non-acrylic vinyl containing

14



[ 0076] Such hydrophilic silicone-free nonomers nay be but are not
necessarily crosslinking agents. Considered as a subset of acryl oyl
moi eties §po dApAfisRed above, an "acrylic-type” or pey/US2010050879
"acrylic-containing" or acrylate-containing nonomer is a nonomer
containing the acrylic group (CR H=CRCOX) wherein Ris Hor CH3, R
is H (4481 o~ lapbpngr! BaEeDe ite (B grateridbi deraed dvs pokoiniedng
POl YTRiZe difadhd e LOAIRY, SlddcGone.y dr 098h8a vhies N EEOPRLEGres
silicone-free conponent can conprise non-sificon tontai ni ng nohoner
conportéetrsofonpysi sisegl drexzdmy| iac prohnorer (. yhdewmtmodorter mefidr ato a
vinyl _gr t a-carhon positipn a carboxylic acjd termnus
a nnn(r)rgn%(r%%@mlgh Eag%f nyjlsaglr%%&p §$p%}ﬁge a-car bon ospl)%dl}(’)“rl]eralnz ddan %ﬁ}:dels
t er m rapabéec of ardnhydropkilihkedli gl ochatrapol pgefLH2ECH xamBDIES to
(i.e., a nononger cont ai ni ng a_ Vi ng}l roug tﬂgt IS not,‘ggrt of an .
acryl CERGFod) Y P67 8F FPFTEL 8t By g&gme-,r roRoneFSTREP LY NPT curing
di net kpkacredaviicte dOMYnomey,draayeinits agiy/iot praddisatedls to form
met hacr¥ll ate, _2- hydroxyet hyl methacrylate (HEMA), nethacrylic acid,
acryl PER5EI BOLReRY | Heth RIYIMEEd ZeRhR) CompPsA ehfdt gl ycol net hyl et her
met haggogopt e (EGVA)nraRdeAlY 48 14T 851 108F €0t wbPi PNQ EXBIM €, LS s
total "acrylic nononmer content 1s in an anount rangi ng from about 5%
(W w) tPo aalzanbiZedeicnw WE dofwa her wore0dif Hene?3 PST 820:,0/ D508Fgwork
poly i.zabl qﬁﬁggsi i 0 d e LLkC dr _

pr Odlrjrg% I;rglélngefcan e pérdesg%%ét?no%% g%m%%@ gP‘%ﬁS?%‘% 19\ ?g%g%bggtgs%oi/f%%
to abdut A Pv¢sgncerof r chreakdlter]l SMbthwiul) ¢10 abbataBOleldy wyithdut
t he polyneri zabl onposition. [0079]As, de i bed above, the

S| 1 QMG FPYE RBRORBT S aP S b eeh COMT | B ol by rapHIT! GoPOsed of two
vi nyl k¢adsai rifng chaiorer . foydimaphi twe visephraoat anricwgrRenomenis t hiai

may be corporated into the nmaterials of the present_| enses | nc| ude,
Wi L hodEXFFRPEAE Th, Fhes For TR G nyl TEERARE (o g 1REi HyFLude

pyrr okedaast { AVP) INs NW iy 1tdnagetiBY [ prRe et semder (iVALG NowmbRybx &k et hyl
acetanm de, Nvinyl-N-ethyl formam de, N-vinyl_ formamde,

N- 2- hWﬁ%yet Myl "PRARYHC cAFNAMEEE STRE C&r FoxBOhrRa B nEeagtAqTy| Peadurt
and tfigelbkeand. mixt upes dNefRof 4: e EXAMIA k8 ViéWEiSQ?iﬂﬁ!kélﬂ
mononer s Nvinyl-Nnmethyl acetam de (VMA).” The structure of VMA

cor r espdhdsat ol SHBC( O CHB T GHICHET i aiw-exasplénkede (eayal linear

vi nyl - contaj.ni NOMer, t of pol ]@ 8. 0Si 1] IS Inan
anoun?grangilacrrll% rom ab(ﬁ%q%gﬁ)ﬂto gg%ut %(gﬁ)%w/ %13&'%8 u%b?gm%%ou[llsa
50% (disyrilohtedie jpol yrer | habbe bpnpoise t i orpassdd nkedpr ppayeetheon a .
si |1 cone ydrooel | gns praducty, and,can be present.ip.an ampunt, o
rangi ng Frontabott %%V\?/W) 0 abouki 4555 (erW)S, or FFom Bholit~28%
(W w) stibsadott a UBounexwracabbl Be £ poh yites i izedtcrkconposi ti on. O her

sili cg}rag-free | ens-form ng hydrophilic monomers known in the art also
may bBUSHi t abl%e. "PRMEFBESF i MRy sgemiafdSert? Pn RRloARGHTy TerRetion
preseplogQdt aghe&NS €81 £ BeedhaSpd NANdW LSO 1S5ddH CONR AW A5 0 U8 a k@R B CT
| ensesi ncl ude, wi thoutlimtation,theabove-indicated crosslinking
agent SUbEkampleslof WEERIGHE - FUPRS T bdiinged othfficdme Bli%le BEFHUINEIS
for USLieLfOSehicnl nghapenks Garaid ude ol T ggghyl epeatxideo, o
di nethacrylate. The crosslinking agent can be TE , TEGDVE, EGDMVA,
TMCDMe 1 eeulbary seadsi-nat i ons thereof. Typically, the crosslinking
agent e presept ip the, WO 2011/041523PCT/.US2010/.050879 .

o ynlB8EL e Br ToEele REWVUGET Cohposi Froft (7 SRGira vt b il H2Y GRS
amoungsdé nchhenpoloyrei-i & ahg € ac ipepiollyesr SUCedH lyhean @Aditent to
rangi ng from about 0.1% (ww to about 10% (ww), or from about 0.5%
(W w) tgéta%u'ih%%a(]\ﬁ/ WPaigr from about 0.75% (W w) to about 1.5%
(ww, by weight of the polynerizable conposition. [00811Additi onal
Hydr ogel Conponents. The silicone hydrogel |ens polynerizable
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pol ymeri zati onof a pol yneri zabl econposition. Thermal initiators, i.e.,
initiators having a "kick-off" tenperature, can be used. For

i nstance, vahe1g¥aRsK ary thermal initiator enployed in bBeuBIRGENE70
pol ynmeri zabl e conpositions of the invention is

2,2 -azobi z(isobutyronitrile) (VAZO1ll-64). VAZO-64 possesses a

ki ck- d0PSHenperdtirehst caBodiefer ¢o amyi f ichange tafifpeimente srafe,
whi ch react § C i e,pol I | e LiLon .\
begi 1 TO O ey o0, Rt Ber t HaFinl {hi (i arererg: - GTRARLEL N ks
2, 2" - azssti(iz4 ofihgewhgepent anenitrile) (VAZ(D(r)-52), possesses a

ki ck- enperat ure _qf about 50 C. Yet ot her ernal _initiator for
ise 1 IO Conpas: ERsls Brovhe” VI 20 ErrbArsBspen s AR EGE o Lens
i nventfgmiirgy azergureentSotdAgrenidd i 4 e16NVAZE0rA8hg Wbinpbnd@S 8hat can
ki ck-qf f tenperature of about 90 C. Al of the VAZO therma

initi g?eor ENFRERMTHES hEPET n2ary FPFeL alf B tRCsm IS o nt ¥4 i hige ofens
Del ., Wdder AddibbonahciMer mal | NiépatOfey | NeLBdeantisl | edigdemrast,
1,1' -azohi s(cycl ohexanecarbonitrile) and 2,2'- _ .

azobi S{ZEYHEHRG praspHci t rifeitatdonwel 3nds shfer Hiyfes EAPhtHadmicaddy
such ag.ddpsgiavai hgbhkegbiom SharR-Al drighse Ophtihaldn caldnt eampakh ble
silicone hydrogel contacCt |enses can be obtained from pol yneri zabl e
conpogiadepigbgatsugdppei settpbilabbes, 0205 1typivdliy abooet 0c8ise or
(W w, m . 1. (. mbiﬁg_ ! 0. W) VAZQ( 9-
otherz?%ér%% F%?PP%?%?& ﬁggﬁﬁ é@%ggﬁgﬂ §%§A%é% 5W§i}l§gét%8%§e%%
absor bEhydrat iexhi BI'é@syr edvd i viel yupegh oabspi phébinl alamsiate t Resna
range Qf Qyt 320-3 nanoneters, .but is relatively transparent
Sbove EEIESE0OBARDT e ST VS aST ASFOMERFabl < -

hydr oxgisspzopheneneseamd poetapotynmebizahte beszetsi agel esn sueBadsc
2- hydr oxy-4-acryl gyl oxyet hoxy benzophenone,commercially avail abl e as
CVASCﬁEbfffTETGWPFSH1é??eEth&G§9FF¥sFovéggvPéFeP§oﬁ}SS°1ve at least

NU, USAné- hinde 8xya#; ( Zurdr ex¥mdie medacrplenboxy) PiRpoayRenzophesaneeq
and photopolgnerlzable benzotriazol es, comercially available as

NORBL®SFFY 12986 FiSHENGF afed, B¢ hehss: GXe93k 1t Recontact lens body
phot opgl;yperigabl e JY absprbenisisyi tgble f QuisereR accordaneeawtibn
the present invention include golynerlzablet ét hyl eni cal Iy _
unsat Precedstpfazi A8s onsalsxeybaees thar Prisubat i tat admageyiat eShatnds
mxtuees theiapi. GEPerAldy spRakidgs LV aRSQRRAL. id: PLgSelbuclts
provi ded in an anount correspondi ng to about 0.5 wei ght percent o

t he peloymtiprabls soopbsitéxampie abthde raterieilghts permeértrisl that is
conposition, E ml.e, .conposi.tions n include.froma 0.61
(o TEY BB (R GFE ot or By 86 G S RBCEE B:PTam
W201ko4db23BCTLUS201040808378hE0084EThel pabkymenicrabked coapost tdonsn
useful_.in accondancg ijh t he £rese t invgption Egy al so inclﬁdg.a
tinti g aGERE 5] PROUGHT bdt NCPTRt et dritl "B et FUFREEs Sgration:
cont enphal edkhd Noeden Bxagpl eent heént icdhicagtageth | Such r @actuneecdyecod
pi gnent effective to provide color to the resulting_|ens product.
Tintiﬁ@néééﬁtéeEénWQledﬂ%,e§§ﬁcQ%&%nﬂ%LSQﬁﬁa%§L@FGd{%?ﬁkﬂe at least
Di chl ene- 6mdde £ fiy drparthtazi fe-thed, 14nd8-d&iy one)k, ledMifRyréduse the
[ 3- (bet a-sul f at oet hyl suf onyl ) ani | i o] - 2- ant hr aqui nonesul fonic acid (C.
| . Re&OLVREIBRUCTIOIIRBOIYS, @ cBpdsARTSTOf _eﬁé%ﬂé’ﬁ \Fep| gt I®agid one
hydr Oﬁ@%?ihﬂe%pégéﬂ%aiﬁ él@' llgné_'%y ]bo_“"ltgcﬁ,{c%' [t(h%' concentration of
met hacryl - oxyet hyl ) phenyl am no] ant hraqui none (Reactive Blue 246,

RB- 246heavdi | kbt st f poen Mmaicanicherine diheCohpragdiybody hl omre,to reduce the

b1 S(2oerspaharEyeecar” (hE Hiry Ao i St RGOty e,

of Reactive Blue 4 and hydroxyethyl nethacrylate (RB-4 HEMA or "Bl ue
HEMA"). O her exenplary tinting agents are disclosed for exanple, in
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denol ding aid, that is to say, one or nore ingredients effective in
maki ng nore facile renoval of the cured contact |enses from

W2011/ 0438 3R$:4413:352010/ 050879 their nol ds. Exenpl ar )!‘CF/%@@E(%S@QE

ai ds include hydrophilic silicones, polyalkylene oxides

conbi nati ons thereof. The pol yneri zabl e_conpositions may additionally
conpr | 2¥RaREd usRt 3el keted HA%ym Fﬁ@ab‘?@uﬁ*’%sf'@f:?ﬁg of HexaeMeous
et XY hancly . | SapLORINDI (] PAL1vEROPRRD! ndlesans! wandogomiinakiens
thereof. Diluents, 1f enployed, are typically present in anounts

r angi rtgh&tr obs abB0k DOYR W WE Ol yerboubr30%Y( Wan) us@bnposipt |Ctms>0|$a\tllng
rel ativel i_gher nc r at of . diluen to ut t
necessan]]){JCJG avele%%wef‘zﬂ%%no (%L)S( valu %mlé g%aggﬁg‘rmd{{ﬁlb eX% (Ifri%

i ncrea@eﬁlc&itongamiomlcas, weinl asuewa,ter sbneai(omlp Jhwmsll@\}j\BLﬂ'rs) ogyeatier
t han 20 1sec nds. ddlt ion materials suitagl e for ct,'\é]ge | maki n % 1
hydr og&l~"Coht'act 1"enge8afe’ d&&crPbettih B°sY -867 SFA5Pthe
di scl asilfertQfy WaLES, | Sorl NeBeposat adash | bhe enrtatre&h)alhetel ediyate or
reference. In certain enbodi nents however, _the pol ri zabl e

conpost i vies dPFueRt- f 18RSt [ 6UK6] PREFALALT on MEX § oPfLefzgenic

Var i OUsH IRFRERS S 1R , KRAWhA@! 1GWiitAd i 3nPolyBhbzabl @ .gonpegikkhensi n
t he production of contact |enses, |nclud|ng spincasting and static

casti r?glch::pﬁﬁc@ahaﬁglnetwqwlvea%aﬁéﬁnglJtlwe pBly P F o ebutyl
CONMPOSddiQR &f O & f10ldhy 130 SQl?@éI‘Q melR8y 0l Hdy 2 Q?ﬁ%&%&ié‘rﬂe MgRYes1
whi |l e exposmgthep rrerlzabeco osition to W | . Static
casti rﬁ@trmlh@(ﬁbeifn@@ﬁ/@t%r vidithg th&epahgnpikyarte tétﬁrﬁ@sfl tion

bet vegpdef0 MohfleSeatons,, 00e aRLA 3ection shaned Laafonmnine orey

ant erl or ens SUFf&cE and THE 6ther Rol d sec Ion shape orm
post erticor al ensossrfcacewhacil Giasi nghe hebpdliygerta aleducenpdss t sunfbye
exposuretoUV i‘*gaqéﬁifhen@t Vi Si lellaﬁi or other radiati gt. .
Addi t TGRS FetHi | d eth oINS  JIHi g TontAcPIrEnddsSRARthRr in
foundwHieh eremeesthicd. S Pateait Appby Cﬁédm@bﬂhec&ﬁm:ﬁacNOSen81on
2007/ 0296914 and 2008/ 0048350, the disclosure of each of which

i ncor P8t &Ed WYY s TRt PPEEFChaRRI AF Ut EF Srddtic £OmRRpent facilitates

2011/ Q4E52gREd+ US04 05887 % hal ALi-eacesht Ndrt heureastd o Bowbdhent,
the resulting polyner is separated fromthe nold. In sone_ situations,

such Rest afific CRFEaABI AVREDR the TMFaAA d JANFeRedr e WhiFEt BeBar BPE

bef or %x%%&%h@&'yngbé&? PO RS o Ot N PPL e 5 & JR3WHt I B9ch  an
pol ymer can al5o be treated with a washing liqu i ncl udi ng but not
i m t@d-"gta@l\ﬂats@ﬂvea‘é]ue‘égsm@m u%mwt@mm@%I et 4 engnkogdyuabdéor

sol ut k03 icekuding, on,g9an o apbyend: e ash na.Lheal MEOESEAn be

used to renove unreacte conponent's roduct s,
and th@el |Illeaqs écrmtiyhyﬁrcan etmhelepmﬁ ybedy t peiotiva wat ehe swetéenwithout
hydr O% %arr{?i‘dgru anct; ntpr Spnt |e¥1 usefd[‘] %ﬂg‘?“ Z%@lhﬁ%actant
f or mul"ati ons or conposi rons” g0 not equire ex Sactio organic
sol vemtrs, sufaqnmus:cs@dﬂeirmnsimtmml agt odgancclgobwertie pat oledst
hydr ati on and ka | n q:[ I ens(i 3 v¥ t hout orﬁaTl c_solvent 1.
ext r a&orl® YRh RatEr=Btan gofut PBR SAERTAR
physi exegiotak S@in n%wfa@rﬁaaqueow s@luttfimeat acepbaehast ahcaude,
surfactant conponent. Depending on the solubility characteristics of

the dMikERRE ilAmigetigRd F@éﬁaaaw%%oﬁyﬁ%?ﬁaefbt%h%ﬁle%m& heCERT veht
i ni ti gladeyipeed L0 RN guﬁﬁilé@aﬂﬂsqumcw&bn@s ethancds pethaBebate
i sopropanol, mxtures thereof, or the |like, or a mxture of one or
nmore GPgaENi 2s| iRpliveerhiptR Wl er LOFBEl owed B9y CERTEHEL | DN WL RXpULBES
vat er f(l(?l ngX‘Eég 9191‘ tagrﬁlé NGy t‘?le Hcécéﬁtﬁ't %Qélﬂ;téso%err%ogr oduce

t he silicone hydroge corrprlsmg yrrer SWo nwth water. In one
enbodi nent, no diluent is present i n or with the polynerizable
conposition. In any event, during or after the washing, the lens is
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Conmponent Exanples W/w % (a) First Mononer, Macroner or Prepol yner

(i.e., silicone-containing) (used alone or in conmbination with (b))
(St r uct urew(gg)ﬂ,oﬁgz@ 45% (b) Second Mononer, NacrorrerP@r[-,UEiO@(ﬁ yﬁer
(i.e., silicone containing) (used alone or in conbination wt

(Structure (A)) 10%- 40% (c) Silicone-free Mnoner (i.e.,
hydr oplP$Tlc or Adddicéprabi cpefSedtTans e W&y 30360 90%(éy>und in the

Cr oss- éé&q{%&e%%%% fC98g,Table 111) 0% - 10% (e) Polynerization

Initiat e 1V) 0%- 5% TABLE Il Silicone-free Mononers
[0058] Lens formulations. Hydrogels represent one class of
materials used for the present contact Ilenses. Hydrogels

comprise a hydrated, cross-linked polymeric system containing
water in an equilibrium state. Accordingly, hydrogels are
copolymers prepared from one or more reactive ingredientg. The
reactive ingredients are crosslinkable with a c¢rosslinking
agent.

[0059] Hydrophilic monomer. The hydrophilic monomer can be,
for example, a gilicone-containing monomer having a hydrophilic
portion, a hydrophilic silicone-free wmonomer, or a combination
thereof. The hydrophilic monomer can be used in combination
with a hydrophobic monomer. The hydrophilic monomer can be a
monomer having both hydrophilic and hydrophobic portions or
moieties. The type and amount of hydrophilic monomer used in the
polymerizable lens composition can vary depending on the types
of other lens-forming monomers that are used. Non-limiting
illustrations are providéd herein with respect to hydrophilic
monomers for use in silicone hydrogels.

[0060] Crosslinking Agent. Crosslinking agents for the
monomersg, macromers, Or prepolymers, used in preparing the
hydrogels can include those that are known in the art, and
examples of the crosslinking agents are also provided herein.
Suitable crosslinking agents include, for example, a diacrylate-
(or divinyl ether-) functionalized ethylene oxide oligomer oxr
monomer, such as, for example, tri(ethylene glycol)
dimethacrylate (TEGDMA) tri(ethylene glycol) divinyl ether
(TEGDVE) , ethylene glycol dimethacrylate (EGDMA) , and
trimethylene glycol dimethacrylate (TMGDMA). Typically, the

crosslinking agents are present 1in the polymerizable silicone
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N, N-di met hyl acryl am de "DVA" Met hyl nethacryl ate " MVA"
N-vi nyl - N-net hyl acet am de "VMA" et hyl ene gl ycol nethyl ether

nmet hacryl d‘ 3 nmet hoxy pol yet hyl enegl ycol net hacr " NP "
WO 201110 fgﬁé S20101050879 TABLE 11| Crosslinkers¥bﬂ%§wumgagwp

triethyl enegl ycol dinethacrylate "TEGNMA" ethyl enegl ycol .
di net Hadsaosle c@GRMAT ion aln yrelsbtyahor anell TALEa1t rAneiyd ele the

9'YCC”pé¥9H§£¥%%£XEaIébmposition, such as in an amount ranging from
about 0.1% (w/w) to about 10% (w/w), or from about 0.5% (w/w) to
about 5% (w/w), or from about 0.75% (w/w) to about 1.5% (w/w),
by weight of the polymerizable composition.
[0061] Silicone Hydrogel Lens Formulations. A silicone hydrogel
lens formulation comprises at least one silicone-containing
component, at least one compatible hydrophilic monomer, - and at
least one compatible crosslinking agent. With respect to
polymerizable lens formulations as discussed herein,
“compatible” components refers to components which, when present
in a polymerizable composition prior to polymerization, form a
single phase that is stable for a duration of time adequate to
allow manufacture of a polymerized 1lens body from the
composition. For some components, a range of concentrations may
be found to be compatible. Additionally, “compatible” components
are components which, when polymerized to form a polymerized
lens body, produce a lens that has adequate physical
characteristics to be used as a contact lens (e.g., adequate
transparency, modulus, tensile strength, etc.)
[0062] Silicone-containing component. The Si and attached O
portion (Si-O portion) of the silicone-containing component can
be present in the silicone-containing component in an amount
greater than 20% (w/w), for example greater than 30% (w/w), of
the total molecular weight of the silicone-containing component.
Useful silicone-containing components comprise polymerizable
functional groups such as vinyl, acrylate, methacrylate,
acrylamide, methacrylamide, N-vinyl lactam, N-vinylamide, and
styryl functional groups. The silicone-containing component from
which the present contact lenses may be obtained, for example,

by polymerization, include one oxr more silicone-containing
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"TMGDMVA" triethylene glycol divinyl ether "TEGVE" vinyl nethacryl ate
pentaerythritol triacrylate "PTA" trimethyl ol propane trinethacryl ate

"TPTMA"  T9BbdE1/d4523P0! yneri zation Initiators PCT/US2010/050879
2,2' -azobi s(2, 4-di net hyl pentanenitrile) "VAZO 52"

2,2' -azobi s(2-net hyl propanenitrile) "VAZO 64" [0090] Copol yners can
be pr ePALFEDY Bifbi ﬁ‘ﬁ’%él&ﬁcﬁﬁﬁecgﬁ?% COHtA Yy (o rer §1°re

MBCr ONB{ 51 ndURRPRIYMBLE, Jraboct¥REPLe bir slixeldeseepRdeos . Slllcone
silicone- Contalnlng nononers, mnmacroners or prep0|ynErS SUCh

conbi nhl&*@rcgerluc?erléaw\) Jeﬁwse(%) PrOMerRT s 2smadepretkedr herepsl ycmr sbe
with oge-0f pRrg sidicepe-f eﬁﬁamﬂﬂg%aﬂoaefhaﬁa/EgO%e 9@%&%

Table Il and a cross-1inking agent,” such as those descri
111, Agporemmsr i edi/on &nistilacone-based asrem‘s:en@escan@ea |hydmtplhelllv

iS ad he p | r e d | 4t Of
cont agﬁg?igenﬁeslteg%ugg(%% o e]ar-bl 5 ?e%s %?%ls&]?org eé%ierrr%'e, %dl ignto
non- poiles nmatkeral sﬁuccbnascpntaMnm/I enempeunds adasclrehééd herein,

" OBl 3501, PO YRGS L5 N Bl ch R SO LB TES e

may be useful in the present lenses can be found in U.S. Pat.
Nos. 3,808,178, 4,120,570, 4,136,250, 4,139,513, 4,153,641,
4,740,533, 5,034,461, 5,496,871, 5,959,117, 5,998,498, and
5,981,875, and U.s. Pat. Application Publication Nos.
2007/0066706 Al, 2007/0296914 Al, and 2008/0048350 Al, all of
- which are incorporated in their entireties herein by reference.
The silicone-containing component can be a silicone-containing
monomer or a silicone-containing macromer or a silicone-
containing prepolymer.
[0063] A silicone-containing monomer, macromer, OY prepolymer

can have, for example, the following general structure (I):

0 T
S S~ Lt OBl
Rs
(1)

where R® is H or CH;, X is O or NR®>® where R>*® is H or a
monovalent alkyl group with 1 to 4 carbon atoms, a is 0 or 1, L
is a divalent linking group which comprises from 1 to 20 carbon
atoms, or from 2 to 10 carbon atoms, which can also optiocnally

comprise ether and/or hydroxyl groups, for example, a
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WO 2011/ 041523PCT1US2010/ 050879 conponents listed in Table I.The
nononmer m xtures are dispensed into nolds or the slide cavities and
then the initiator is "kicked-off", for exanple, by heating to the
appropri atgokbfaehf tenperature. After conpletion of pgPyghiddsoside
nol ds are opened, and the polynmers are separated fromthe nolds. The
| enses are then contacted with water or an a{gueous sol uti 09, as

di scus R YEEEBHRRT eThET Fhaiy wRsFaPh el R8st TRelfenSBsttdh Hete
hydrated im valerardd mh agueslistisd! Bahd®nor adidf seataseshdl aeahgieups
herein., The | enses then can be[ﬁ ckaged in bli stersfg%; bl i s%_'er Bactks,
such adnSePspEsRELE| RS EEBSTEON Y GIPCTRE pPECHit EiTdHct FRN&POU
bodi es 13r e AbosUbheshEd (D ga, T OMBLRF1 PlATBs) | eahy@rdcaaBdhor gR6Ep0t
treated with a polynerizable swelli ggl agent after the.lens od¥ S

f or med SUPEEILYTRRE BHs et Bntte (FERSELIRE a~ WiV e Sacteptabye 9=our.
wet t abidnat kiasxsheWeha{icexanpi 8y hyidaidsQuwhpiraper bt eseddter@ed sfich
as, for_ exanple, advancing contact angle, er break uQTh%ng (VABUT) ,
upt ake Fof Tt 139y FsoFATPGITeSaf JEREF Pﬁﬁh?‘vﬁ?}@e (6663 THE cont B¢t
Ienses_e&ampma%/ea@tlé;a@a:sahbfloaﬁeo%f;ﬂw Vﬁm IR, Sedrf awmpatdet hesi (CHs) s f
posterior, surface of, the, |ens body en wet conprising.a plurality o
depr esSPGASTWPRIAR Bvér Ag&PaFanst er het %eer?rfodﬂdsefggdﬁﬁgjoﬂe?g}%ﬁand
aver age d e o Bt ucer bour. 130 nanonet ors and Lase than apent 530
aver age di aneter between abou anonet ers_.an Ss n_abou
nanomet&PE, 1oFCa2BPut at 93y Gt TFepy EEEPBEE Wt?‘?oa‘% é&ér gﬁe%ﬁ?lﬁn’%f%‘?t
bet ween abodbodbRoanemeheisg aidd eastshan about 550 nanoneters.

[ 0094] The ﬁl urality of depressj.ons m?a% ggve an averaﬂg;g depth fro
about 49084honet®Y t 5WAbo P 100! n&RBREt &s, Rior e Pitar & 15770340
BDoUL 4 anonet oo o Abaat 4 oLl ors Lo ahout 40 manometers

or the™PrEFEFFty THF RPRILERors Ay Sh ahLp where present “in
2811/ 0%%523&537 &&2{&3%@50&5&01?%‘@; a@&rdenptﬂofr?m@dd@mel 4 olﬁgﬂﬁmzctm:sa to
about nanoneters., I n one_enbodi nent e plurality aqf,depressipons
may haéé)ancﬁﬂe?%@é"”d’eﬁflﬁ PFO?}?ﬁ%c}Eﬁt%’Oﬁ&ﬁBﬁe‘{r%ﬁ% atrgy 56358?1’2{3 S
nanonetraes coabihbe plidkadé t ganf bdepteasgbhtschaimn have baanahet agehetept h
from about 15 nanonmeters to about 9Q nanoneiers.. [ 0095] Th nt

| enses Cia?i%ﬁ’&co‘? e %ﬂgf‘ﬁn?ﬁe ’%?eerseeo t hventi o%t%aiﬁ%%avgggglgavgﬁgege
sur f aceotmbigédedsnkagen abouHX-b-naronet@rioneddy meabasguamne (RVShrore
about 30 _nanoneters RMS, or er surface ro can rom
about uﬁgﬁﬁ%n%\ler sIRREPT o gﬁ%g'fgte% ng%%rﬁ’et e%égR‘l\/S, Hg?i;% e 'ave?‘gg%g'
sur f acearbagatnes archrcdrbohabm aAbanplEd wdneneh erontRvBd d ialseges 20re
nanometerss JP. r Q0 RIHNS P uhaliby 6L deps essi e 488Y have. 8, censity
or an &Vérage density, ani ng the nunber” of depréssions per 900
squar e Appt i oaeter sPabl suatfiaoe Nors .t &0 G/OP&§R0AURDer 20P 74D &Xs obb
per 900 _sq ) g4 Anget f S W f haut depressi-ansy
per 906n§qégpg/§%%§r on¥t glgl %Fesﬁlfgggs?gé%b%ﬁm Oaggpregs?%ns per
900 sqhareini byomefersnad. sUFiacelligronehgopt airsina ynogongspr B8 SEmesr
may have an_ayer I 4 I b 8 £35L0N$vREE 1 300
squar e i FS%?%?%FO se%itsjr%cagcto%dgg%%t 8%][{5%081d%§?[e55| ons ;),er bOO can
squar e coimprbset er ssiglgleurdaydoydr drieappl wuahi tas ofhelapr é8 sissnyCkiere
have an_average_densi of  fr u 0 SS pe O, sauare
m cr orrgtI r s °6f “Bur Iéf—’lcfelyyt chaa @%?S%ggokgépfg%&ll ﬁs%gpﬁgooég%ga?ée

m cr ometer #ach suefatmus | ponghenbodinemat, thrcysingraldn y peepolymer.
depr essj ons y have. an aver age It fi. n gggggt- L i ons
per 90?%‘%3]3?‘% onrllscr%fne 0et(;‘:}lset Sur a(szcleh e%/osgalﬁgéggll Jgéglgsgl?’g%gé%ée'r
900 square mcroneters of surface. [0097] The present contact | enses,

i mredi ately follow ng hydration in water or an aqueous solution, may
have at | east one of the anterior su2r1f ace and the posterior surface



10098] The contact |enses in accordance with the present invention may
have, imrediately follow ng hydration in water or in aqueous

sol ution, v 2d1888k230ne of the anterior surface and posbefiQioissosACE
of the lens body having a first advancing contact angle which differs
by no nore than 300 from a second advanci ng contact_ angl e_of the

ant er "G TEMeF&c ToPTERE PBST &r PRF LA AE €FF R Ihs Th By YA 88518
12 hoWsnRfi @h oR¥ALAEERD 1M Ml Pcet BE Lt AALROUS SQUAH 110Ren®hiod . fi ISt
advanci ng contact angle which differs by no nore than 20 froma
second0@H anci Byavpheactofanghiéiopbne heomttioring sompasents tuseful in
post er or, surtace, b, the | ens.hadv; ajoleast Sefors Al er fydration
in water or the aqueous solution, or a first advanci ng cont a angl e
whi ch wdithoets bimihioatosre, t bahyd 01 dxamylaa l1dkgdondmath paetyigi «c onbaoters,
angle of the anterior surface or the ﬁgs erior su.rgaqi)g: of _t.he Igns
body FPTEEErS12 Rbur PEIREY S at BRI PR WAt er GHEARE aqaeBa§ation.

sol ut in@thacWP13Q¥d+88tb23PCT/ US2010/ 050879r{ §098] mdthyilreaserly) s0DsAST
| enses may have, inmmediately follown h)glcquréati on in water or an

aqueo@?%&ﬂﬁ?ﬁﬁ%??? EORHPET | or sur f ad® O WREDBEEYLRFBr surface ofnd
the |%@%h‘?@@i(E@Yl‘ﬂ@ghfléi]fo%&y)"t\%tt%rac}ﬁ/@@%yﬁeﬁh{? s differs by no

nmore than 15 seconds from a second water breakup time of the anterior
sur f ad@066l t heSpesi&i¢ orexamflese of t hhel ensebody sitlicoaetcopthdnirg

after Lon | or..th ol ution_or ir er ._
br eakﬁn%%tgﬁ%s\'/\hiljg%%? esrsogy o rge ths;n c%%‘ sggbndgogrg?ngagyg%éong’
wat er [bréakupineneybéilheoxitsdliydd pgopface ormetiequodteee or sUfface”
of the_l ens, body | east |1 ours gfter_h ation_i,n wa or the
aqueoﬁ%’a%gﬁkﬁ??on, aft)rroma ficr"%feslvtt/a‘t er ngk%‘ﬁy i e whlplé‘h di ?lgéb‘ < by S
nor e tbhabmbthacoptsxypiopyd Secamtd nsateelr pycdaidimetihgd solokduee ant BNCHF
surface_or the terior surface of the |ens body | easy_12 hours
2 ter Migdr SYPOREPRCVAFER BFLERE: alBEbS Shi%n i D, TOML00] EARTREL® | Bhs
packagemd COIM Bednd-emtpdekage hendiens dede CAlipdiviskd the aont Betent
| ens bodéhgsugh as descri bed above, and a, packagi ng sol ution,_ The
1

packadPRg1§BFLPT on FuR 168RPPRs e N9 wet 19 Ry or ~ ahPeffent StLTRETH™
preveprbnehighihfl ekenkhe @S hsea shi ckinade tHeobd | skera packasent
such as, for exanple, a surfactant or_a hydrophl i c polymer. The
sur f adtakpgeagreer al(foh-i onf Ezdor ¥ RAANR S FER £$ PoMyi§sr aferance ato
pol OX Lt rB0! Q¥8M Nenq0r 4 Saeghari dgo The1BYdRephi LLGuPO! Y MBRegan
be a formof polyvinylpyrrolidone, polyethyleneglycol, polyvinyl
al cohshiligpneonbnpainons t mompenentp00lan¢ Wddsigmasect t berpen  as
cont a acgkage; e 3 f.ur:t he Lse T
B R S S S e P i
packagimgtsoputdtonctanesa skalthaseactiedi dapet-lronbadeingnhemayensi gared
to mai ?ltai n thg gﬁnta_ct | ens and the packaging solution in a sterile
condi £r8R™ WD 29117 07'1523PCT/ US2010/ 050879 for a duration of tine
equi valent to a shelf life of the contact |ens. EXAMPLES
[0110102] The foll owi ng non-1i O'ti ng exa IS%C%%M rate certain
aspects of the present inventipn. gol a"The fol PoOW ng abbrevi ations
and corresponding ¢ Indgs a r&s amn@: in the exanples.
pol oi NMCR-MD7 = A %@#@a ?@Qﬁg&% ), ??QSIE@E@):;
pol ydi net hyl si | oxane, as pfeviously ill ulst rated (Gel est, Morrisville,
PA, USA). [00105] MCS-M | :Cﬂjnononet hacr@S@@Hrj?;gyl t er m nat ed
pol ydi met hyl si | oxane (Gel est,” Morrisville, PA A). A structure
thereof is: EliLs, %------ $101 Tci.y: i 'Tryoir.

Ms

; and
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MC$41111 pol ogFMM = A silicone-contai ni ng conponent as previously
illustrated (Shin-Etsu Silicones of America, Akron, OH, USA). pownMA
= A silicqﬂgmﬁﬁgggkping conponent the sane as, or S'”‘%éimkﬂ)woosm
structure to, Jrophlllc pol ysi | oxane macronononer A descrlé d i
Exanple 2 of U S. Patent Application Publication No. 2009/0234089
(Asahi Kasei Ainme Co., Ltd., Kanagawa, Japan).

[ 00108] X22- 1622=Asi | i cone- cont ai ni pgconponent as previ ously
illustrated (Shin-Etsu Silicones ofh=Anmerica, Akron, CH USA). WO
2011/ 041523PCT/ US2010/ 050879 0.

[ 00109] X22- 1625=Asi | i cone- containiﬂ%conponentas previously
illustrated (Shin-Etsu SlIlQpneg(of “Akron, OH, USA).
R104111Si GMA = ( 3- Met hacryMeRyet2-ody traky pFhpyl oxy)

propyl bi s(trinmethyl siloxy) nethylsilane. A structure thereof is: 6
-Si- SSAVIA[00111] Tris = t hyl si 1yl oxy) si 1yl ] pro

nmet hacryl ate. A structure thel[Mg“fS 'gﬁl‘ge CSi (CHA H2 Cy) =C YC] Propy
-0(CH2hsi -o0sgai 3)3 Il oskcH3)3 Tris [00112] DM5-R18,. = A

met hacryl oxypropyl term nated
[0067] Other specific examples of gilicone-containing

components useful in the present invention can be, for example,

3-methacryloxy-2-hydroxypropyloxy)propylbis (trimethylsiloxy)
methylgilane (“SiGMA”, available from Gelest, Morrisville, PA,
USA) and methyldi (trimethylsiloxy) sylylpropylglycerolethyl
methacrylate (“SiGEMA”). These silicone-containing components

include at least one hydroxyl group and at least one ether group
in the divalent linking group L shown in structure (I) and at
least two giloxanyl groups. These silicone-containing components
are designated herein as Structure (B) class silicone-containing
components. Additional details on this class of silicone-
containing components are provided, for example, in U.S. Pat.
No. 4)139,513, which is incorporated in its entirety herein by
reference. SiGMA, for example, can be represented by the

following exemplary non-limiting structure:

o o

- : R "
o/Y\o Si
OH o
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pol ydi net hyl si | oxane, as previously illustrated (Gelest, Mrrisville,
PA, USA). [00113] DVA =N, N- D net hyl acryl am de. [OHA] VMA =

N- Vi nyl - Nywgbdiybasst am de. [ 00115] MVA = Met hyl met hacr ye4182010/050879
W2011/ 041523PCT/ US2010/ 050879 [ 00116] HEMA = hydr oxyet hyl

nmet hacryl ate. [00117] EGVA = Et hyl ene gl ycol nethyl ether

met haclo?ﬁ%lte (ﬁ)lﬂP@]OE@anﬁaEtther@W@low@@ItSdm%t Kcyitares (2) and
[ 00119} e Thigat I i 2 E.=
Tri (et h%/- ene g ycé’l %dlqﬁdﬁ&ng%fﬁ? gf (}T‘Eﬁw %@fl%%% %L';@Q}‘

2,2 - Ag@]:mze(mszmﬂiwrommgorsute)ms[G@é?@}PBS accpdmorsmhm eviguf fdree hrsdeinte
(20n1vl 3 [Q - et hacryl o et hy phos horyl chol i Lne
(e BT 58 DR P RGBT BB AR | of e RGRIEE 3 ) SE oS AEvBe2)
VAT Bl ated foxf 7(H)6- k¢ hbor pubi; Heére dhéwrmmdmmmatﬁoﬁ w&,th4 al'8-lt6%.tslt0raﬁl)e
[0015 = 2- Et hyl thacr | at e 1 | BM = | soborn

met hac € e[(f&f??]}ﬁﬁiergp Ry %f“gba‘?‘ tPSﬁCSFb%nf“ﬁ%FlEengés
[00128) 84 yneo | mmnbeménconp@ﬁl té}é&i@l\éﬁr e tpeepan8in®y & Xidid icone-
vari ous combi nations of the ingredients and conmponents as indicated

by sonEFAYHEITAT@ORABREEl 6. STHECTRRS ) ntdathonst e rexammrdfed frefo
| ensesi it hepd ok, AW NG 08RERA! 4FBNEYw) , or from about 15% (w/w) to

about 35% (w/w), or from about 18% (w/w) to about 30% (w/w). The
amount of silicone-containing components of Structure (B) can
be, for example, from about 10% (w/w) to about 45% (w/w), or
from about 15% (w/w) to about 40% (w/w), or from about 20% (w/w)
to about 35% (w/w).

[0069] The presently useful polymerizable compositions may

include one or more non-silicone-containing hydrophobic

monomers. Examples of such hydrophobic monomers include,
without limitation, acrylic and methacrylic acids and
derivatives thereof. An example of a non-silicone containing
hydrophobic monomer includes, without limitation,

methylmethacrylate, Combinations of two or more hydrophobic
monomers may be employed.

[0070] Other specific examples of the wuseful silicone-
containing components useful in accordance with the present
invention can be chemicals represented by the following
formulas, or chemicals described in Japanese patent application
publication number 2008-202060A, which is hereby incorporated by

reference in its entirety, for example,

24



[ 00129] Contact | ens nolds were injection nolded from non-pol ar

pol ypropyl ene resin using conventional injection nolding techniques
and equi premboilpasigscont act | ens nol d i ncluded a fenal epaPlyd0i®esasio
that includes a concave optical quality surface for form ng the front
surface of the contact |lens, and a nmale nold nenber that includes a
convex optical quality surface for for yng the back surface of the
contact lens. The female nold nenber céan be understood to be a front
surface nold, and the nmale nold nenbergpan be understood to be a back
surface nold. WD 2011/ 041523PCT/ US2010/050879 [ 00130] An anmpunt
(about 60 Al) of the polynerizable | ens) conposition was placed on the
concave surface of the female nold ne er. The male nold nenber was

pl aced in conthct with the fengl er_such thaQ)the
pol yneri zabl S cOnposH éﬁ s a-coort act Yens shaped

cavity formed between the contavé éur Ate G \the fermal e aol d nenber
and the convex surface of the male nold nmenber. The mal e nold nmenber
was held in position by an interference fit between a peri pheral
region of the female and mal e nokd,geppers. 1001311The contact |ens
nol d containing the polynerlzable Fens conposition was then placed in
an oven where the pol yneri zébl € $ 200 conpésiovbon was cured at a
tenperature of about 100 C for about 30 mi nutes. After curing, the
cont act Iens nol d contained a pol ynerized contact |ens product within
the contact le s shaped céwlty [00132]The cant act keps nol d was
renmoved from @en wedot o_coo0 s,to 1Hom (about
20 C). The c nt \?6h§ /ﬁa§/n§6h§ﬁfbaK?y deHBqud to separate
the mal e and femmle nol nenbers from each ot her. e polynerized
contact |ens product renmained attached to the male nold nenber.
[ 00133] The pol yneri zed contact |ens product was then nmechanically
del ensed fromthe nal e nold mEM¥er Mbvo=skepai@t e the contact |ens
product fromthe nmale nold nenber. [00134] The separated contact |ens
product was then washed in water, hydrated in PBS and subjected to
various test procedures to characterize the hydrated contact |ens
product. In certain instances, the contact Iens product was tested
dry, that is with he gontact |ens pron the ry tate, e.g.
prior to washing, acti onoor My drst $@r rying to renove
retai ned water or so vent. WD 2011/021523P Uézb10/050879 Met hods
for Characterizing Lens Products [00135]The topography of the
anterior and posterior surfaces of the contact |ens products, in
particul ar the contact |ensgxhodigg,of wpch gyoducts, was anal yzed
using atomc force mcroscopy (AFM. The instrunment enployed was a
Veeco Model CP Il Atomic Force M croscope, sold by Veeco Instrunent,
Inc., Santa Barbara, CA USA. This instrunent was used running in
tappi ng node, with a scan rate of 0.5 Hz and scan sizes of 10x10
m crons, 20x20 m crons, 30x30 m crons and 40x40 m crons. The data was
analyzed usi ng the follomnng sof t war e: ge anaIyS|s version 2.1
provi ded by Veeco|l nstrunent \Ipe e/f Qpced re was
foll owed: 100136k Fhe Qeveo\gp-”h\é %6 py unning in
O

DMS~-R18, Mw = 4500 ~ 5500
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tappi ng node was utilized to take the dry and wet |ens inmages. The
wet | enses tested were in PBS solution. For specific lens type, 3

| enses wengob@sbed2i 0 take the atom c force m croscopypCoMo16/05980S.
At least 3 different areas were scanned on one | ens sanple to coll ect
the AFM data. A wet |ens sanple was taken out of vial or blister
package, and nmounted on top of a pol ypropyl ene nold subnerged in PBS
sol ution. Surface topography inaggs/merg ;ubsgqyently taken in a

l'i quid environnent ag;gL%jQLgpk\ép%inn isi zesSi(10nx20gm  20Amx20pm
30Anx30ym 40pnx40gm)” wi tth a scan rat@ of ®5Hz. Dry | ens sanples was
fixed on a clean stainle@s steel wafer using doubl e-si ded carbon t ape
and tested in a dry condition at different scanning sizes (10pnx10gm
20pnmx20gm 30Anx3Cpm 40//mx40//m with a scan rate of 0.5Hz. The
surface depressions were furt™& Madal Yred LE3hg | nage Anal ysis v2.1
(Veeco Instrument Inc.). The surface depression distribution or
periodicity nunber was counted fromthe AFM i nmages in a 3012nx30Am
area. 50 surface WD 2011/041523PCT/ US2010/ 050879 depressi ons were

further alyz to obtain the _average di ameter and average depth of
the ddgvEls: b et CRERAEBrregsat| St oRE (| BB EREas Shre -
(RVB) d¢aughineissy wasmpahéetit at atdRilngihheasedmifald Watiehf ofhdli ffrescent
| ens t) es.,lOOl%%lvater Brgak,Qg Time (WBUT). Prior to testing, a
lens ISV i P33 nPCof CRPEIRPBS FEPTaFelEesst BY hébes. following
| mredi @d:ehy1 pef obe teséhiwhld haekeRrspes shakenst o pereNe exiAsSTakBen
and the length of time in seconds that it takes for the water filmto

r ecedPYRIGRAHEN awabsgr A&/ P33R 2r Nkl (& glereht emasresratgdt Pire
(wat errBidlerRle VBUY) )i+ s10@Q1L38)-Adyancing SRt agtaind e cHe advanehag
contact angle can be determ ned using routine nethods known to

per sorEPBfalgidignaf YMBRIGHL | §aheCERRT1FOr caganpf e Morke advwisdiopgilic
conta I f t ]%3§§§ r0\i,d I pSan pe asured
using%%ﬂ'apﬁﬁég’eu%%ﬁggﬁg%ﬁ%d?é vang%ﬁg% oﬁggg?égngﬁes 0 gﬁﬁfcone
hydrogel contact |enses can be determ ned using a Kruss DSA 100
instrument (Kruss GrbH, Hanburg), %gg a 'gescribed in D A

Brandreth: "Bynam c contact angl esYa®d ,6 tact angle hysteresis",
Journal of I'1oid and Interface S[eggﬁ;,gol. 62, 1977, pp. 205-212
and R Knapjgkquskj O Clu@ng Cllg— Si0=31077

Kont akt wstKel me ungennachdenVVIheﬂgy-Pdi_zip-Ein statistischer
Ansat z zur Fehi érbeurteil ung", CheitisTe %ik, vol . 45, 1993, pp.
179-185, and U. & Pat. No. 6,436,481, all of whig¢ch are incorporated
intheir entiretiesCHgrei®by reference. [00139]1‘ an exanpl e, the
advanci ng cont act a&gle can be detern ned using captive bubbl e

met hod usi ng phosph&tGrpusirer 6dHePCils THES pb- -# Prior to
testing, the lens i soakéd,in pH 7.2 PBS sol tH at 1east 30

m nutes or overnightf. TheCHens is flattened ofito a quartz surface and
rehydrated with PBSt{ﬁﬁaigcgggygggﬁbggore tes%ing. An air bubble is
pl aced onto a | ens sﬁr?ace‘using‘aﬁ aut omat ed syringe system WO
2011/ 041523PCT/ US2010/ 050879 The size of the air bubble can be

i ncreased and decreased to obtain theryeceding angle (the plateau
obt ai ned when increasing the bubble size) and the advanci ng angl e
(the pheredn SbtbF Rl deereg3FRGT t MERAB ©%5icz BPLhyHOILOTSE dta ¢
Cont agts ARgleShaklomQRNtACE ANGhRIGRRNDE gt oL MR S Mo gubie
met hods known to persons of ordinary skill in the art. For exanple,

t he Statriepreserast apnghleegein de fdwmeOnitredlush nieRr oPtHsy @nbdbbeger
nmet ho si,ng .a A 10 r n i Y, m ( Kr ..
arburs, TSP LB of 1 (LeeHRRe o L RLE VS S TR 548 b
solution for at |east 30 m nutes or overnight. 001411Modul us. The
nodul us of a | ens body can be determ ned using routine nethods known
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define a donor chanber. The donor chanber can be filled with 16 m of
0.1 nolar NaCl solution. A receiving chanber can be filled with 80 n
of dei oni Aggl20vpa623 Leads of the conductivity nmeter ar @ciriRRiseHdsion

t he deionized water of the receiving chanber and a stir bar is added
to the receiving chanber. The receiving chanber is placed in a

t her most §9U&dd tPhé0t efper (AeP)i dsherdaat tanduel 35 27 msalthg, the
donor Chatbek-ak$ohMBBr $£Lbkdhd RRLEC e ¥ N8e§ N2 dorVRaR i eIRAL SoR]
conductivity can be taken every 2 m nutes for about 20 m nates,

st art iFFgTEA eRi AGt 89chf $ ¥ ¢onforasings 1f ngheocwpprr N tth afise deisgra beflein
receiw . ; Y S i ld . v
subst§%%?§%%@ ?%egga%af%8%§3'F%n?¥Féﬁ%t%é%%%ﬁ%xgﬁé%?%ﬂggﬁglgﬁrength
of a embelyody08A4n2be0 IRt et vt ngs Ergmpbat 2 nen retdvods known to

per so ordipary skill in the art. For exanple, pieces of a

Pont adihns  hGBRRE BEbhEoh Hm R A B RS PorRaE et Pard-
part @bra égasplendotdesi | eustdEngt RypyBi tcarVPahctade pe ot eeghnple,
fromtesting using an Instron 3342 (Instron Corporation, Norwood, MA,
USA).FFQQTQEQEPBﬁb%?¥§ﬂﬁ hECRP gt | BT S efs E%ﬁ8p¥%ﬂﬁqﬁasu0h as

deter &, Bed; dpkbla APl 400 JRINA0SHINEAyDEE $ORINOT BhOERSE Yettkhble
in the art. For exanple, the elongation (% can be determ ned using
an | nd€ron PN (| FOREACEBRPBY HEXRECIGr wod@rmmateds) . mono-n-butyl

[00143LO¢yggneRer ”%%'@&h%xtfn%%iﬂ%é% of &g Presgplrlenses;eap he

determ ned using routine net s known to persons of ordinary skil
i n theoateinkng exappbenenhe Dk ivgludecansiiéidenerapmeriiniging avinyl

nodi f i gr.aphi. t d i i i e-le
o 8d-BALRL 0L 8P Y6, ToL 008 cCRSRERED, | Mol MO ColeBBepotymers
hyperuna@sdnsgtble sbdthogbont aclihemseison M Chhabiba sdié -divipyloxycarb-
B|ona%e%hgkﬁiégtgfg§ggte.%S%EF%ﬁﬁi Eg%%g%%/041523PCT/U82010/050879 3-
[ 0014 F_qU| FTum er-conte f WC)" " The wat er contgnt of the
presemvlh?msggga&mmnnaxqﬁrﬁgﬁt?@d—usfmgéyfnmeﬁhyﬁnﬂﬂmm@ﬁ1gan?mato 3-
perso of ordinary. ski in art._ For e e, a rate

r T+ eoRethy i Re Rt Lt g LERROBEL r enrodad VEr om S SHATEGGS |1 quld,
Wi ped [t@iEeobite EXERSS BiNfsAcg1Mkepyl and wei ghesrl The wei ghedahens;
can then be dried Jjn _an oven %t 80 C under a vacuum and_th

| ens EAAMERBY! BRI NG GREd. VIR lwe FERPORRFF er éte F§1H@FQVﬁ?ﬁ§H?%%€ﬁ;l

subt r aehi,Ng dheomicaht Bfadde-4r sl efige f bemidie WeEghinedfe t B€1licone-
hydrated | ens. The water content (% is the (weight .
di f f eFEREBLAYEY af QBPIMEYHR )CARL 0 RPVAPRAenter FHAERAhRssIBfULEnsPat.

(CT) . tBe CE e3p bggdefggm ﬂQQ.USiPEQ.rO%Fab%c%i&‘i’dspﬁﬂw\@aéfbrpe_rlx'?&éls
of ordinary 'skifl"in the art. For exanple, the CI can be determ ned

usi Ng280REABIES 7T deuge 20RBNARP 6 et elPdprmeAnd ComRMO 0480 WAl espe
CA, U§§)sc%l>%9%4§]£f %&Li'c%s a%f %ﬁo%?@&?&ﬁeé%?xf‘e% W.%a/erfe?(egggc@nd tested
as descri bed above. cse 16 l'enses were formed i pol ypropyl ene
(nucl porad) nototse f oDMehbe spdaliyprei zabt €1conp osdridnmss | | sd@bngrsTaint e
AB. WO 20 1/04152%PCT1U820£910508 9 . TABLE AS Form hph % 2 3 4
prepolymers that can be used in accordance wi he present
invention can be used as a single discrete monomer, macromer oOr
prepolymer, or can be used as a mixture of two or more discrete
monomers, macromers or prepolymers. For example, MCR-M07 is
often provided as a mixture of silicone-containing compounds

with a wide distribution of wmolecular weights. Alternatively,
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56 7 89 10 11 12 13 14 15 16 Form ID Ingredient (unit w parts) F-

03 F-

00 X2- 17 PC 8- 15 PC 8-
WO 2011/041523 PCT/US2010/050879

some of the silicone-containing monomers, macromers or
prepolymers that can be used in accordance with the present
invention can be provided as two or more monomers, macromers or
prepolymers with discrete molecular weights. For example, X-22-
1625 is available in a lower molecular weight version with a
molecular weight of about 9000 Daltons, and as a higher
molecular weight version with a molecular weight of about 18,000
Daltons.

[0074] Silicone-Free Monomers. Hydrophilic silicone-free
monomers are included in the polymerizable compositions used to
make the present contact Ilenses. The silicone-free monomers
exclude hydrophilic compounds'that contain one or more silicon
atoms. Hydrophilic silicone-free monomers can be used in
combination with silicone-containing monomers, wmacromers or
prepolymers in the polymerizable compositions to form silicone
hydrogels. Hydrophilic silicone-free monomers can be used in
combination with . other silicone-free monomers, including
silicone-free hydrophilic monomers and silicone-free hydrophobic
monomers, in the polymerizable compositions to form silicon-£free
hydrogels. In silicone hydrogels, hydrophilic silicone-free
monomer components include those that are capable of providing
at least about 10% (w/w), or even at least about 25% (w/w) water
content to the resulting hydrated lens when combined with the
other polymerizable composition components. For silicone
hydrogels, the total sgilicone-free monomers can be from about
25% (w/w) to about 75% (w/w), or from about 35% (w/w) to about
65% (w/w), or from about 40% (w/w) to about 60% (w/w), of the
polymerizable composition.

[0075] Monomers that may be included as the silicone-free
monomers typically possess at least one polymerizable double

bond, at 1least one hydrophilic functional group, oxr both.
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WO 2011/041523 PCT/US2010/050879

Examples of polymerizable double bonds include, for example,
vinyl, acrylic, methacrylic, acrylamido, methacrylamido,
fumaric, maleic, styryl, isopropenylphenyl, O-vinylcarbonate, O-

vinylcarbamate, allylic, O-vinylacetyl and N-vinyl lactam and N-

vinylamido double bonds. In one example, the hydrophilic
monomers are vinyl-containing (e.g., an acrylic containing
monomer or a non-acrylic vinyl containing monomer). Such

hydrophilic monomers may themselves be used as crosslinking
agents.

[0076] Such hydrophilic silicone-free monomers may be but are
not necessarily crosslinking agents. Considered as a subset of
acryloyl moieties as described above, an "acrylic-type" or
"acrylic-containing" or acrylate-containing monomer is a monomer
containing the acrylic group (CR'H=CRCOX) wherein R is H or CH,,
R' is H, alkyl, or carbonyl, and X is O or N, which are also
known to polymerize readily.

[0077] For silicone hydrogels, the hydrophilic sgilicone-free
component can comprise non-silicon containing monomer components
comprising an acrylic monomer (e.g., a monomer with a vinyl
group at the a-carbon position and a carboxylic acid terminus, a
monomer with a vinyl group at the o-carbon position and an amide
terminus, etc.) and hydrophilic vinyl-containing (CH,=CH-)
monomer (i.e., a monomer containing a wvinyl group that is not
part of an acrylic group).

[0078] Illustrative acrylic Mmonomers include N,N-
dimethylacrylamide (bMAa) , 2-hydroxyethyl acrylate, glycerol
methacrylate, 2-hydroxyethyl methacrylate (HEMA), methacrylic
acid, acrylic acid, methylmethacrylate (MMA), ethylene glycol
methyl ether methacrylate (EGMA), and any mixtures thereof. In
one example, the total acrylic moncmer content is in an amount

ranging from about 5% (w/w) to about 50% (w/w) of the
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polymerizable composition used to prepare a silicone hydrogel
lens product, and can be present in an amount ranging from about
10% (w/w) to about 40% (w/w), or from about 15% (w/w) to about
30% (w/w), of the polymerizable composition.

[0079] As described above, the silicone-free monomers also can
comprise a hydrophilic vinyl-containing monomer. Hydrophilic
vinyl-containing monomers that may be incorporated into the
materials of the present lenses include, without limitation, the
following: N-vinyl lactams (e.g. N-vinyl pyrrolidone (NVP)), N-
vinyl-N-methyl acetamide (VMA), N-vinyl-N-ethyl acetamide, N-
vinyl-N-ethyl formamide, N-vinyl formamide, N-2-hydroxyethyl
vinyl carbamate, N-carboxy-f-alanine N-vinyl ester and the like
and mixtures thereof. One example of a vinyl-containing monomer
is N-vinyl-N-methyl acetamide (VMA). The structure of VMA
corresponds to CH3C(O)N(CHs)-CH=CH,. In one example, the total
vinyl-containing monomer content of the polymerizable
composition is in an amount ranging from about 0% to about 50%
(w/w), e.g., up to about 50% (w/v), of the polymerizable
composition used to prepare the silicone hydrogel lens product,
and can be present in an amount ranging from about 20% (w/w) to
about 45% (w/w), or from about 28% (w/w) to about 40% (w/w), of
the polymerizable composition. Other silicone-free lens-forming
hydrophilic monomers known in the art also may be suitable.

[0080] Crosslinking agents useful in producing the present
contact lenses, such as the present silicone hydrogel contact
lenses include, without limitation, the above-indicated
crosslinking agents. Examples of acrylate-functionalized
ethylene oxide oligomers for wuse in crosélinking agents can
include oligo-ethylene oxide dimethacrylate. The crosslinking
agent can be TEGDMA, TEGDVE, EGDMA, TMGDMA, or any combinations

thereof. Typically, the crosslinking agents are present in the
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polymerizable silicone hydrogel composition in relatively small
total amounts in the polymerizable composition, such as in an
amount ranging from about 0.1% (w/w) to about 10% (w/w), or from
about 0.5% (w/w) to about 5% (w/w), or from about 0.75% (w/w) to
about 1.5% (w/w), by weight of the polymerizable composition.
[0081] Additional Hydrogel Components. The silicone hydrogel
lens polymerizable compositions described herein can also
include additional components, e.g., one or more initiators,
‘such as one or more thermal initiators, one or more ultraviolet
(UV) initiators, visible light initiators, combinations thereof,
and the like, one or more UV absorber agents or compounds, or UV
radiation or energy absorber, tinting agent; pigments, release
agents, antimicrobial compounds, and/or other additives. The
term "additive" in the context of the present application refers
to a compound or any chemical agent provided in the present
hydrogel contact lens polymerizable compositions or the
polymerized hydrogel contact lens products, but which is not
necegsary for the manufacture of a hydrogel contact lens.

[0082] The polymerizable compositions may comprise one or more
initiator compounds, i.e., a compound capable of initiating
polymerization of a polymerizable composition. Thermal
initiators, i.e., initiators having a "kick-off" temperature,
can be wused. For instance, one exemplary thermal initiator
employed in the present polymerizable compositions of the
invention is 2,2'-azobiz(isobutyronitrile) (VAZO®-64). VAZO®-64
possesses a kick-off temperature of about 62 °C., which is the
temperature at which the reactive components in the
polymerizable composition will begin to polymerize. Another
thermal initiator 1s 2,2'-azobis(2,4-dimethylpentanenitrile)
(VAZO®-52), possesses a kick-off temperature of about 50 °C. Yet

another thermal initiator for use in the compositions of the
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invention is azo-bis-isobutyronitrile (VAZO®—88_)‘, which has a
kick-ocff temperature of about 90 °C. All of the VAZO thermal
initiators described herein are  available from DuPont
(Wilmington, Del., USA). Additional thermal initiato:c"s .include
nE_t_;riles_] such as 1,1'-azobis(cyclohexanecarbonitrile) and 2,2'-
azobis (2-methylpropionitrile), as well as other types of
initiators such as those available from Sigma Aldrich.
Ophthalmically 'compatible silicone hydrogel contact lenses can
be obtained from polymerizable compositions that comprise from
about 0.05% (w/w) to about 0.8% (w/w), or from about 0.1% (w/w)
to about 0.6% (w/w), of VAZO®-64 or other thermal initiator._

[0083] A UV abéorber may be, e.g., a strong UV absorber that
exhibits relatively high absorption wvalues in the UV-A range of
about 320-380 nanometers, but is relatively transparept above
about 380 nm. Examples include photopolymerizable
hydroxybenzophenones and photopolymerizable benzotriazoles, such
as 2-hydroxy-4-acryloyl oxyethoxy benzophenone, commercially
available as CYASORB UV4le from Cytec Indusﬁries, West Paterson,
NJ, Usa, 2-hydroxy-4- (2 hydroxy-3-
methacrylyloxy) propoxybenzophenone, and photopolymerizable
benzotriazoles, commercially available as NORBLOC® 7966 from
Noramco, Athens, GA, USA. Other photopolymerizable UV absorbers
suitable for wuse in accordance with the present invention
include polymerizable, ethylenically wunsaturated triazines,
salicylates, aryl-substituted acrylates, and mixtures thereof.
Generally speaking, a UV absorber, if present, is provided in an
_amount corresponding to about 0.5 weight percent of the
polymerizable composition to about 1.5 weight percent of the
composition. For example, compositions can include from about

0.6% (w/w) to about 1.0% (w/w) of one or more UV absorbers.
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[0084] The polymerizable compositions wuseful in accordance
with the present invention may also include a tinting agent,
although both tinted and clear lens products are contemplated.
In one example, the tinting agent is a reactive dye or pigment
effective to provide color to the resulting lens product.
Tinting agents can include, for example, VAT Blue 6 (7,16-
Dichloro-6,15-dihydroanthrazine-5,9,14,18-tetrone), 1-Amino-4-
[3- (beta-sulfatoethylsufonyl)anilio] -2-anthragquinonesulfonic

acid (C. I. Reactive Blue 19, RB-19), a copolymer of Reactive
Blue 19 and hydroxyethylmethacrylate (RB-19 HEMA) 1,4-bis[4-[(2-
methacryl-oxyethyl)phenylamino] anthragquinone (Reactive Blue
246, RB-246, available from Arran Chemical Company, Athlone,
Ireland), 1,4-Bis[ (2-hydroxyethyl)amino] -9, 10-anthracenedione
bis(2-propenoic)ester (RB-247), Reactive Blue 4, RB-4, or a
copolymer of Reactive Blue 4 and hydroxyethyl methacrylate (RB-4
HEMA or "Blue HEMA"). Other exemplary tinting agents are
disclosed for example, in U.S. Patent Application Publication
No. 2008/0048350, the disclosure of which is incorporated in its
entirety herein by reference. Other suitable tinting agents for
use in accordance with 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 and black colors. Opaquing
agents such as titanium dioxide may alsc be incorporated. For
certain applications, a mixture of colors may be employed. If
employed, tinting agents can be present in an amount ranging
from about 0.1% (w/w) to about 15% (w/w), or about 1% (w/w) to
about 10% (w/w), or about 4% (w/w) to about 8% (w/w).

[0085] The polymerizable compositions may also comprise a
demolding aid, that is to say, one or more ingredients effective

in making more facile removal of the cured contact lenses from
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their molds. Exemplary demolding aids include hydrophilic
silicones, polyalkylene oxides, and combinations thereof. The
polymerizable compositions may additionally comprise a diluent
selected from the group consisting of hexanol, ethoxyethanol,
isopropanol (IPA), propanol, decanol and combinations thereof.
Diluents, if employed, are typically present in amounts ranging
from about 10% (w/w) to about 30% (w/w). Compositions having
relatively higher concentrations of diluents tend to, but do not
necessarily, have lower ionoflux wvalues, zreduced modulus, and
increased elongation, as well as water break up times (WBUTs)
greater than 20 seconds. Additional materials suitable for use
in making hydrogel contact lenses are described in U.S. Pat. No.
6,867,245, the disclosure of which is incorporated in its
entirety herein by reference. In certain embodiments however,
the polymerizable composition is diluent-free.

[0086] Preparation Methods for Lenses. Various processes are
known for curing a polymerizable composition in the production
of contact lenses, including spincasting and static casting.
Spincasting methods involve charging the polymerizable
composition to a mold, and spinning the mold in a controlled
manner while exposing the polymerizable composition to UV light.
Static casting methods involve providing the polymerizable
composition between two mold sections, one mold section shaped
to form the anterior lens surface and the other mold section
shaped to form the posterior 1lens surface, and curing the
polymerizable composition by exposure to UV light, heat, visible
light, or other radiation. Additional details and methods for
forming contact lenses can be found, for example, in U.S. Patent
Application Publication Nos. 2007/0296914 and 2008/0048350, the
disclosure of each of which is incorporated in its entirety

herein by reference.
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[0087] After curing the reaction mixture, the resulting
polymer is separated from the mold. In some situations, such in

static cast molding, the two mold members are first separated
before separating the polymer from the mold.

[0088] The resulting polymer can also be treated with a
washing liquid, including but not limited to water, aqueous
solutions, organic solvents, and aqueous solutions including an
organic solvent. The washing treatment can be used to remove
diluent (if wused), unreacted components, byproducts, and the
like, and hydrate the polymer to form a water swollen hydrogel.
Lenses made using the presently useful polymerizable
formulations or compositions do not require extraction with
organic solvents, or aqueous solutions containing organic
solvents prior to hydration and packaging. The lenses, without
organic solvent extraction may be washed with water or an
aqueous solution such as physiological saline or an aqueous
solution of a surfactant or a surfactant component. Depending on
the solubility characteristics of the diluent, if any, and
residual unpolymerized monomers, the solvent initially used can
be an organic liquid such as ethanol, methanol, isopropanocl,
mixtures thereof, or the like, or a mixture of one or more
organic ligquids with water, followed by extraction with pure
water (or physiological saline or a surfactant solution) to
produce the silicone hydrogel comprising a polymer swollen with
water. In one embodiment, no diluent is present in or with the
polymerizable composition. In any event, during or after the
washing, the lens is hydrated in water or an aqgqueous solution,
such as a packaging solution. It will be understood that when a
lens is washed with an aqueous solution, as described herein, it
will become at least partially hydrated. - The washing/

extraction process, the hydration ©process, or Dboth the
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washing/extraction. and hydration processes can be carried out
using a heated liquid, a pressurized liquid, or a liquid under a
vacuum. The silicone hydrogels after hydration can comprise 20%
(w/w) to 80% (w/w) water, for example, 30% (w/w) to 70% (w/w)
water, or 40% (w/w) to 60% (w/w) water of the total weight of
the hydrogel.

[0089] Exemplary Polymerizable Compositions. The monomers of
the presently  useful polymerizable compositions may. be
polymerized alone or copolymerized with other monomers to give a

contact lens material.
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TABLEI

Silicone Hydrogel Contact Lens Material Formulation
Component Examples Wtiwt %
(a) First Monomer, (Structure (B)) 10% - 45%
Macromer or Prepolymer
(i.e., silicone-containing)
(used alone or in
combination with (b))
(b) Second Monomer, (Structure (A)) 10% - 40%
Macromer or Prepolymer
(i.e., silicone containing)
(used alone or in
combination with (a))
(c) Silicone-free Monomer | (See Table II) 30% - 90%
(i.e., hydrophilic or
hydrophobic)
(d) Cross-linking Agent (See Table III) 0% - 10%
(e) Polymerization Initiator | (See Table IV) 0% - 5%

TABLE II

Silicone-free Monomers

N,N-dimethylacrylamide “DMA”
Methyl methacrylate “MMA”
N-vinyl-N-methylacetamide “VMA”
ethylene glycol methyl ether methacrylate “EGMA”
methoxy polyethyleneglycol methacrylate “MPEGMA”
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TABLE IIT
Crosslinkers
triethyleneglycol dimethacrylate “TEGDMA”
ethyleneglycol dimethacrylate “EGDMA”
triallyl isocyanurate “TAIC”
trimethylene glycol dimethacrylate “TMGDMA”
triethylene glycol divinyl ether “TEGDVE”
vinyl methacrylate “VM”
pentaerythritbl triacrylate “PTA”
trimethylolpropane trimethacrylate “TPTMA”
TABLE IV
Polymerization Initiators
2,2’-azobis(2,4-dimethylpentanenitrile) “VAZO-52”
| 2,2’-azobis(2-methylpropanenitrile) “VAZO-64”
[0090] Copolymers can be prepared by combining one or more
silicone-containing monomers, macromers or prepolymers, for

example first and second silicone-containing monomers, macromers
or prepolymers, such as combining Structure (A) and (B)
monomers, macromers or prepolymers, with one or more silicone-
free monomers, such as those described in Table II and a cross-
linking agent, such as those described in Table III. A
polymerization initiator, such as those described in Table IV,
is added to the mixture.

[0091] The copolymers are prepared in the form of contact
lenses using suitable lens molds, for example, made of a non-
polar material, such as polypropylene, e.g., a nucleated
thermoplastic polypropylene resin, or in the form of films made

between Teflon-lined glass slides, by first combining the
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components 1listed in Table 1I. The monomer mixtures are
dispensed into molds or the slide cavities and then the
initiator is “kicked-off”, for example, vby heating to the
appropriate kick-off temperature. After completion of molding,
the molds are opened, and the polymers are separated from the
molds. The lenses are then contacted with water or an aqueous
solution, as discussed elsewhere herein, to wash the lenses. The
lenses can be hydrated in water or an aqueous solution, as
discussed elsewhere herein. The lenses then can be packaged in
blisters or blister packs, such as blisters using a PBS
solution. The present contact lens bodies are not subjected to
a form of plasma treatment and/or are not treated with a
polymerizable swelling agent after the lens body is formed.

[0092] The present contact lenses can have acceptable
wettability as shown, for example, by various properties thereof
such as, for example, advancing contact angle, water break up
time (WBUT), uptake of wetting sélution, and other techniques.
[0093] The contact lenses can have at 1least one of the
anterior surface and the posterior surface of the lens body when
wet comprising a plurality of depressibns with an average
diameter between about 150 nanometers and less than 1500
nanometers, or a plurality of depressions with an average
diameter between about 130 nanometers and less than about 630
nanometers, or a plurality of depressions with an average
diameter between about 150 nanometers and less than about 550
nanometers.

[0094] The plurality of depressions may have an average depth
from about 4 nanometers to about 100 nanometers, or the
plurality of depressions may have an average depth from about 4
nanometers to about 4 nanometers, from about 4 nanometers to

about 40 nanometers, or the plurality of depressions may have an

39



MPC 57

WO 2011/041523 PCT/US2010/050879

average depth from about 4 nanometers to about 20 nanometers.
In one embodiment, the plurality of depressions may have an
average depth from about 8 nanometers to about 20 nanometers, or
the plurality of depressions may have an average depth from
about 15 nanometers to about 90 nanometers.

[0095] The contact lenses in accordance with the present
invention can have an average surface roughness from about 5
nanometers root mean square (RMS) to about 30 nanometers RMS, or
the average surface roughness can be from about 7 nanometers RMS
to about 25 nanometers RMS, or the average surface roughness can
be from about 10 nanometers RMS to about 20 nanometers RMS.

[0096] The plurality of depressions may have a density or an
average density, meaning the number of depressions per 900
square micrometers of surface or the average number of
depressions per 900 square micrometers of surface, of from about
5 depressions per 900 sgquare micrometers of surface to about
1500 depressions per 900 square micrometers of surface, or the
plurality of depressions may have an average density of from
about 80 depressions per 900 square micrometers of surface to
about 1500 depressions per 900 square micrometers of surface, or
the plurality of depressions may have an average density of from
about 200 depressions per 900 sqguare micrometers of surface to
about 1000 depressions per 900 square.ndcrometers of surface.
In one embodiment, the plurality of depressions may have an
average density of from about 100 depressions per 900 square
micrometers of surface to about 1200 depressions per 900 squaré
micrometers of surface.

[0097] The present contact lenses, immediately following
hydration in water or an aqueous solution, may have at least one
of the anterior surface and the posterior surface of the lens

body which has an advancing contact angle of less than 100° and a
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water breakup time (WBUT) of greater than five (5) seconds. A
contact lens of the present invention may have, at least 12
hours after hydration in water or an aqueous solution, at least
one of the anterior surface and the posterior surface of the
lens body which has an advancing contact angle of less than 100°
and a water breakup time of greater than five (5) seconds. In
one embodiment, immediately following hydration in water and the
agueous solution, at least one of the anterior surface and the
posterior surface of the lens body has an advancing contact
angle of less than 100° and a water breakup time of greater than
5 seconds and at least 12 hours after hydration in water or the
aqueous solution at least one of the anterior surface and the
posterior surface of the lens body has an advancing contact
angle of less than 100° and a water breakup time of greater than
5 seconds.

[0098] The contact 1lenses 1in accordance with the present
invention may have, immediately following hydration in water or
in aqueocus solution, at least one of the anterior surface and
posterior surface of the lens body having a first advancing
contact angle which differs by no more than 30° from a second
advancing contact angle of the anterior surface or the posterior
surface of the lens body at least 12 hours after hydration in
water or the aqueous solution, or a first advancing contact
angle which differs by no more than 20° from a second advancing
contact angle of the anterior surface or the posterior surface
of the lens body at least 12 hours after hydration in water or
the aqueous solution, or a first advancing contact angle which
differs by no more than 10° from a second advancing contact angle
of the anterior surface or the posterior surface of the 1lens
body at least 12 hours after hydration in water or the aqueocus

solution.
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[0099] The present contact lenses may have, immediately
following hydration in water or an aqueous solution, the
anterior surface or the posterior surface of the lens body
having a first water breakup time which differs by no more than
15 seconds from a second water breakup time of the anterior
surface or the posterior surface of the lens body at least 12
hours after hydration in water or the aqueous solution or a
first water breakup time which differs by no more than 10
seconds from a second water breakup time of the anterior surface
or the posterior surface of the lens body at least 12 hours
after hydration in water or the aqueous solution, or a first
water breakup time which differs by no more than 5 seconds from
a second water breakup time of the anterior surface or the
posterior surface of the lens body at least 12 hours after
hydration in water or the aqueous soclution. ‘

[00100] Contact 1lens package. A contact lens package is
provided comprising the contact lens body, such as described
above, and a packaging solution. The péckaging golution can
comprise a wetting agent or an agent to help prevent or
eliminate the lens from sticking to the blister package such as,
for example, a surfactant or a hydrophilic polymer. The
surfactant can be a non-ionic surfactant such as polySorbate 80,
a poloxamer, a poloxamine, or a saccharide. The hydrophilic
polymer can be a form of polyvinylpyrrolidone,
polyethyleneglycol, polyvinyl alcohol, or combinations thereof.
[00101] With respect to the contact lens package, the package
can further comprise a base member with a cavity configured to
hold the contact lens body and the packaging solution, and a
seal attached to the base member configured to maintain the

contact lens and the packaging solution in a sterile condition
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for a duration of time equivalent to a shelf life of the contact

lens.
EXAMPLES
[00102] The following non-limiting examples illustrate certain

aspects of the present invention.

[00103] The following abbreviations and corresponding compounds
and structures are used in the examples.

[00104] MCR-M07 = A monomethacryloxypropyl terminated
polydimethylsiloxane, as previously illustrated (Gelest,
Morrisville, PA, USA).

[00105] MCS-M11l = A monomethacryldxypropyl terminated
polydimethylsiloxane (Gelest, Morrisville, PA, USA). A

structure thereof is:

[00106] FMM = A silicone-containing component as previously
illustrated (Shin-Etsu Silicones of America, Akron, OH, USA).
[00107] M5A = A silicone-containing component the same as, or
similar in structure to, hydrophilic polysiloxane macromonomer A
described in Example 2 of U.S. Patent Application Publication
No. 2009/0234089 (Asahi Kasei Aime Co., Ltd., Kanagawa, Japan).
[00108] X22-1622 = A gilicone-containing component as

previously illustrated (Shin-Etsu Silicones of America, Akron,

OH, USA).
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[00109] X22-1625 = A silicone-containing component as
previously illustrated (Shin-Etsu Silicones of America, Akron,
OH, UsA).

[00110] SiGMA = (3-Methacryloxy-2-hydroxypropyloxy)
propylbis(trimethylsiloxy) methylsilane. A structure thereof

is:

o T3
OH o

|
SiGMA

[00111] Tris = 3-[Tris(trimethylsilyloxy)silyl]propyl

methacrylate. A structure thereof is:

0 OSi(CHy)
H,C=C—C—0(CHy),8i —~OSi(Clb)s
CH, OSi(CH; ),

Tris

[00112] DMS-R18 = A methacryloxypropyl terminated
polydimethylsiloxane, as previously illustrated (Gelest,
Morrisville, PA, USsa).

[00113] DMA =N,N-Dimethylacrylamide.

[00114] VMA = N-Vinyl-N-methylacetamide.

[00115] MMA

Methyl methacrylate.
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[00116] HEMA = hydroxyethyl methacrylate.

[00117] EGMA = Ethylene glycol methyl ether methacrylate.
[00118] EGDMA = Ethylene glycol dimethacrylate.

[00119] TEGDMA = Tri(ethylene glycol) dimethacrylate.
[00120] TEGDVE = Tri(ethylene glycol) divinyl ether.
[00121] VAZO® 64 = 2,2'-Azobiz(isobutyronitrile).

[00122] PBS = phosphate buffered saline (20mM, pH=7.3 )

[00123] MPC = 2-methacryloyloxyethyl phosphorylcholine (HEMA-

PC, LIPIDURE®, NOF Corporation, Tokyo, Japan) .
[00124] VB6= VAT Blue 6 (7,16-Dichloro-6,15-dihydroanthrazine-
5,9,14,18-tetrone) .

-[00125] EHMA = 2-Ethylhexyl methacrylate

[00126] IBM = Isobornyl methacrylate
[00127] AE = Alloxy ethanol

Preparation of Contact Lenses

[00128] Polymerizable lens compositions were prepared by mixing
various combinations of the ingredients and components as
indicated by some of the Table AB below. The lens formulations
were formed into lenses in the following general manner.

[00129] Contact lens molds were injection molded from non-polar
polypropylene resin using conventional injection molding
techniques and equipment. Each contact lens mold included a
female mold member that includes a concave optical quality
surface for forming the front surface of the contact lens, and a
male mold member that includes a convex optical quality surface
for forming the back surface of the contact lens. The female
mold member can be understood to be a front surface mold, and

the male mold member can be understocod to be a back surface

mold.
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[00130] An amount (about 60 ul) of the polymerizable lens
composition was placed on the concave surface of the female mold
member. The male mold member was placed in contact with the
female mold member such that the polymerizable lens composition
was located in a contact lens shaped cavity formed between the
concave surface of the female mold member and the convex surface
of the male mold member. The male mold  member was held in
position by an interference fit between a peripheral region of
the female and male mold members.

[00131] The contact lens mold containing the polymerizable lens
composition was then placed in an oven where the polymerizable
lens composition was cured at a temperature of about 100 °C for
about 30 minutes. After curing, the contact lens mold contained
a polymerized contact lens product within the contact 1lens
shaped cavity.

[00132] The contact lens mold was removed from the oven and
allowed to cool to room temperature (about 20 °C). The contact
lens mold was mechanically demolded to separate the male and
female mold members from each other. The polymerized contact
lens product remained attached to the male mold member.

[00133] The polymerized contact lens product was then
mechanically delensed from the male mold member to separate the
contact lens product from the male mold member.

[00134] The separated contact lens product was then washed in
water, hydrated in PBS and subjected to various test procedures
to characterize the hydrated contact lens product. In certain
instances, the contact lens product was tested dry, that is with
the contact 1lens product in the dry state, e.g. prior to
washing, extraction or hydration, or after drying to remove

retained water or solvent.
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Methods for Characterizing Lens Products
[00135] The topography of the anterior and posterior surfaces
of the contact lens products, in particular the contact lens
bodies of such products, was analyzed using atomic force
microscopy (AFM). The instrument employed was a Veeco Model CP
IT Atomic Force Microscope, sold by Veeco Instrument, Inc.,
Santa Barbara, CA USA. This instrument was used running in
tapping mode, with a scan rate of 0.5 Hz and scan sizes of 10x10
microns, 20x20 microns, 30x30 microns and 40x40 microns. The
data was analyzed using the following software: Image analysis

version 2.1 provided by Veeco Instrument, Inc.

The following procedure was followed:
[00136] The Veeco CP II atomic force microscopy running in
tapping mode was utilized to take the dry and wet lens images.
The wet lenses tested were in PBS solution. For specific lens
type, 3 lenses were tested to take the atomic force microscopy
(AFM) images. At least 3 different areas were scanned on one
lens sample to collect the AFM data. A wet lens sample was
taken out of wvial or blister package, and mounted on top of a
polypropylene mold submerged in PBS solution. Surface
topography images were subsequently taken in a liquid
environment at different scanning sizes (10pumx10um, 20umx20um,
30umx30um, 40umx40um) with a scan rate of 0.5Hz. Dry lens
samples was fixed on a clean stainless steel wafer using double-
sided carbon tape and tested in a dry condition at different
scanning sizes (10pmx10um, 20umx20pm, 30umx30um, 40pmx40um) with
a scan rate of 0.5Hz. The surface depressions were further
analyzed using Image Analysis v2.1 (Veeco Instrument Inc.). The
surface depression distribution or periodicity number was

counted from the AFM images in a 30pumx30um area. 50 surface
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and a55ﬂ¥5£56b ﬁ ive “bubble “met od ancing 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 contact 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, all of which
are incorporated in their entireties herein by reference.

[00139] As an example, the advancing contact angle can be
determined wusing a captive Dbubble method wusing phosphate
buffered saline (PBS; pH=7.2). Prior to testing, the lens is
soaked in pH 7.2 PBS solution for at 1least 30 minutes or
overnight. The lens 1is flattened onto a quartz surface and
rehydrated with PBS for 10 minutes before testing. An air bubble

is placed onto a lens surface using an automated syringe system.
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Density of face pressi ons (Nunber per square m croneter)
testing, the lens 1s scaked in pH 7. 2 PBS solutlon for at 1least

30 minutes or overnight.

[00141] Modulus. The modulus of a lens body can be determined
using routine methods known to persons of ordinary skill in the
art. For example, pieces of a contact lens having about 4 mm
width can be cut out from a central part of a lens, and modulus
(unit; MPa) can be determined from an initial slope of a stress-
strain curve obtained by the tensile test at the rate of 10
mm/min in air at a humidity of at least 75% at 25° C, using an
Instron 3342 (Instron Corporation, Norwood, MA, USA).

[00142] Ionoflux. The ionoflux of the lens bodies of the
present lenses can be determined using routine methods known to
persons of ordinary skill in the art. For example, the iocnoflux
of a contact lens or lens body can be measured using a technique
substantially similar to the "Ionoflux Technique" described in
U.S. Pat. No. 5,849,811. For example, the lens to be measured
can be placed in a lens-retaining device, between male and
female portions. The male and female portions include flexible
sealing rings which are positioned between the lens and the
respective male or female portion. After positioning the lens in
the lens-retaining device, the lens-retaining device is placed

in a threaded 1id. The 1lid is screwed onto a glass tube to
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define a donor chamber. The donor chamber can be filled with 16
ml of 0.1 molar NaCl solution. A receiving chamber can be filled
with 80 ml of deionized water. Leads of the conductivity meter
are immersed in the deionized water of the receiving chamber and
a stir bar is added to the receiving chamber. The receiving
chamber is placed in a thermostat and the temperature is held at
about 35° C. Finally, the donor chamber is immersed in the
receiving chamber. Measurements of conductivity can be taken
every 2 minutes for about 20 minutes, starting 10 minutes after
immersion of the donor chamber into the receiving chamber. The
conductivity versus time data should be substantially linear.
[00143] Tensile Strength. The tensile strength of a lens body
can be determined using routine methods known to persons of
ordinary skill in the art. For example, pieces of a contact lens
having about 4 mm width can be cut out from a central part of a
lens, and tensile strength (unit; MPa) can be determined from
testing using an Instron 3342 (Instron Corporation, Norwood, MA,
usa) .

[00144] Elongation. The elongation of a lens body can be
determined using routine methods known to persons of ordinary
skill in the art. For example, the elongation (%) can be
determined using an Instron 3342 (Instron Corporation, Norwood,
MA, USA).

[00145] Oxygen Permeability (Dk). 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 wvalue can be
determined using a modified polargraphic method, as described in
A single-lens polarographic measurement of oxygen permeability
(Dk) for hypertransmissible soft contact lenses, M. Chhabra et

al., Biomaterials 28 (2007) 4331-4342.
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[00146] Equilibrium Water Content (EWC). The water content of
the present lenses can be determined using routine methods known
to persons of ordinary skill in the art. For example, a hydrated
silicone hydrogel contact lens can be removed from an agqueous
ligquid, wiped to remove excess surface water, and weighed. The
weighed lens can then be dried in an oven at 80° C under a
vacuum, and the dried lens can then be weighed. The weight
difference is determined by subtracting the weight of the dry
lens from the weight of the hydrated lens. The water content (%)
is the (weight difference/hydrated weight) x100.

[00147] Center Thickness of Lens (CT). The CT can be
determined using routine methods known to persons of ordinary
skill in the art. For example, the CT can be determined using a

Rehder ET gauge (Rehder Development Company, Castro Valley, CA,

UsA) .
[00148] A series of 16 contact lenses were formed and tested as
described above. These 16 lenses were formed in polypropylene

(nucleated) molds from the polymerizable compositions listed in

Table AB.
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TABLE AB
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Form. No.

10

11

12

13

14

15

16

Form. ID

Ingredient
(unit wt
parts)

F-
03

F-
Q0

PC

15

PC

42

X5

05

RE-
16

42

62

83

S-
84

S-
158

DM

004

SU

DF

MCR-M07

25

25

20

MCS-M11

17

20

FMM

33

16

18

20

26

20

30

29

27

22

30

16

MS5A

15

14

13

14

15

X22-1622

30

X22-1625

16

SiGMA

25

20

20

23

20

TRIS

18

DMS-R18

NVP

40

49

50

50

46

VMA

34

34

45

44

40

45

50

45

43

45

45

DMA

10

MMA

23

14

10

14

10

10

15

10

14

12

10

HEMA

10

MPC

EGMA

12

10

EHMA

14

BVE

TEGDMA

0.8

0.8

0.8

0.8

1.5

0.8

1.2

0.1

0.1

0.1

0.1

0.9

0.8

TEGDVE

0.8

0.5

0.4

0.1

0.4

02

0.2

0.4

0.4

0.1

EGDMA

0.6

IBM

AE

0.3

Vazo 64

0.3

0.3

0.3

0.5

0.5

0.5

0.3

03

0.8

0.5

0.5

0.3

0.3

0.5

0.7

n-propanol

15

15

13
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[00149] A series of commercially available silicone hydrogel
contact lenses were also tested using AFM to analyze surface
topography. These lenses include commercially available lenses
which have not subjected to a form of plasma treatment as a part
of their manufacturing processes, including AVAIRA® lenses and
BIOFINITY® 1lenses (CoopervVision, Pleasanton, Cca), CLARITI™
lenses (Sauflon, Twickenham, UK) and the ACUVUE® OASYS™ lenses,
ACUVUE® ADVANCE® lenses, and ACUVUE® TRUEYE™ lenses (Johnson &
Johnson Vision Care, Inc., Jacksonville, FL, USA). The lenses
also include commercially available 1lenses which have been
subjected to a form of plasma treatment as part of their
manufacturing processes, including PUREVISION® lenses (Bausch &
Lomb, Rochester, NY, USA), the PREMIO™ lenses (Menicon, JP), and
the NIGHT & DAY® lenses, the O020PTIX® lenses, and the AIR OPTIX®
lenses (Ciba Vision, Duluth, GA, USA).

[00150] Certain results of these AFM tests are shown in Figs.
1-4, as well as in Table AC. In addition, Figs. 5-18 show
photos of the lens surfaces.

[00151] The size, depth and density of the depressions, as well
as the RMS roughness of the anterior/posterior surfaces of each
of the test lenses remained substantially the same, for example,
+ between 10% and 15%, whether the AFM analysis was conducted
immediately after hydration or 12 hours after hydration or 24
hours after hydration.

[00152] As shown in Table AC below, and Fig. 1, the average
diameter of the surface depressions in the contact lenses
produced from formulations 1-14 and 16 is in a range between
175.7 nm to 615.8 nm. Some of the formulations of the present
invention have average diameters of  surface depressions in the

range, for example, between about 150 nm and about 1500 nm,
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between about 130 nm and about 630 nm, between about 150 nm and
about 1500 nm, between about 170 nm and about 570 nm, between
about 180 nm and about 380 nm, or between about 250 nm and about
390 nm . The contact lens from formulation 15 has an average
depression diameter of 1174.6 nm. Of the commercially available
lenses tested, the lenses which have not been subjected to a
form of plasma treatment (i.e., the AVAIRA® lenses, the
BIOFINITY® lenses, the CLARITI™ lenses and the ACUVUE® lenses)
either have no . detectable surface depressions or surface
depressions with larger average diameters than the lenses from
formulations 1-14 and 16. The lenses which have been subjected
to a form of plasma treatment (i.e., the PUREVISION® lenses, the
PREMIO™ Jlenses, the NIGHT & DAY® lenses, the O020PTIX® lenses,
and the AIR OPTIX® lenses) either have no surface depressions or
surface depressions with somewhat larger average diameters, for

example between about 400 nm and about 800 nm.
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TABLE AC
Density of
Formulation Formulation 1D o Average Diameter | Average Depth Avesra?fe RMS DeSLrlgsasgsn
Number or Lens of Depression of Depression urtace pressions
Lens Type Roughness | (Number per
Name (nm) (nm)
(nm) 900 square
micrometer)
1 F-03 240.3+37.6 9.6+2.2 15.6 £ 2.6 477
2 F-00 250.1+ 324 10.1+2.6 9305 549
3 X217 535.8 + 80 37.8+10.3 10.4 £ 0.8 639
4 PCS-15 313.1+39.5 194 +4.4 17.3+24 180
5 PCS-42 327.6+43.7 17.8+4.8 154 1 2.1 144
6 X58-05 291+54.9 182 +7.8 11.3+2.0 594
7 R7-09 314.1 £56.3 30.6 7.1 10.1+£ 0.6 1062
8 R7-36 355.2 + 90.1 251109 9.8+06 945
9 RF-16 262.7 £ 75.5 13.9+2.9 13.4+2.3 252
10 S42 273.3+£38.5 71%+1.8 9.1%2 702
11 S-62 193.1+17.4 64%1.3 12.2+2 621
12 S-83 212.2 +32.3 76+1.6 85+12 135
13 S-84 202.4 +24.4 7.1+1.2 94 +0.3 261
14 S-158 230.2 + 35.6 94125 9.3+1.1 657
15 DM-004 1174.6 + 320.2 61.6 £ 20.1 14.4 +2.5 5
16 SUS-DF4 386.3 +68.7 163 £ 6.4 91122 -990
Avaira no plasmatmt 1900 + 400 41.7+16.5 8.6+0.8 4
Biofinity no plasma tmt 1500 + 200 23.2+6.6 9.5+£0.8 4
Acuvue Oasys | no plasma tmt - 00 0+0 7.1+07 0
Acuvue Advancel no plasma tmt 00 00 6.2+0.5 0
Acuvue TruEye | no plasma tmt 00 0+0 9.5+27 0
Clariti no plasma tmt 3000 + 800 39.6 +8.3 9.2+1.1 4
PureVision plasma tmt 664.3+72.5 512+98 18+ 1.7 549
PremiO - plasma tmt 583.8+1815 6.1+20 7.8+1.1 19
Night & Day plasma tmt 0x0 00 10.5£1.0 0
020ptix plasma tmt 00 0+0 11.8+1.8 0
Air Optix plasma tmt 00 00 177121 0

[00153] As shown in Table AC and Fig. 2, the average depth of
the surface depressions in the contact 1lenses produced from
formulations 1-14 and 16 is in a range between 5.1 nm and 48.1

nm. The contact lens from formulation 15 has an average surface
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depression depth'of 61.6 nm. Some of the formulations of the
present invention have average depths of the surface depressions
in the range, for example, between about 4 nm and about 60 nm,
between about 4 nm and about 20 nm, between about 8 nm and about
40 nm, between about 8 nm and about 20 nm, between about 15 nm

and about 90 nm, or between about 15 nm and about 30 nm.

[00154] As shown in Table AC and Fig. 3, the surface depression
distribution or density in the contact lenses produced from
formulations 1-14 and 16 is in a range of between 135 and 1062
depressions per 900 um?. The contact lens of formulation 15 has
a density of 5 depressions per 900 um?. Some of the formulations
of the present invention have densities in a range between about
5 depressions per 900 um®’ and about 1500 depressions per 900 um?,
between about 80 depressions per 900 um® and about 1500
depressions per 900 um®?, between about 200 depressions per 900
ym® and about 1000 depressions per 900 um?, between about 100
depressions per 900 um® and about 1200 depressions per 900 um?,
between 2 depressions per 900 um®’ and 700 depressions per 900
nm’, or between about 100 depressions per 900 um? and about 600
depressions per 900 upm?. The commercially available lenses tested
which were not subjected to a form of plasma treatment either
have no surface depressions or have a surface depression density
which is substantially lower than the lenses from formulations
1-14 and 16.

[00155] As shown in Table AC, and Fig. 4, the average RMS
surface roughness of the contact lenses produced from
formulations 1-16 is in a range between 6.9 and 19.7. Some of
the formulations of the present invention have average RMS
surface roughness in the range between about 5 nm and about 30
nm, between about 5 nm and about 20 nm, between about 5 nm and

about 15 nm, between about 7 nm and about 25 nm, between about
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[00157] FIGS. 5-18 comprise a set of photographs showing the

lens surface morphology as determined by atomic force microscopy
(AFM) FIGS. 5-10

produced from formulations 1-16 after hydration in PBS.

using the tapping mode. lenses
- FIGS.
11-14 show photographs of the morphology of various commercially
AVATRA®,

PUREVISION®, ACUVUE® OASYS™,

show the

available
PREMIO™,
TRUEYE™,

lenses, including BIOFINITY®, CLARITI™,
ACUVUE® ADVANCE®, ACUVUE®

NIGHT & DAY® O20PTIX®, and AIR OPTIX® lenses as

57



Table AD Formulation ID1 2 6 7 8 10 11 12 13 Packagi ng sol uti on PBS
PBS PBS PBS PBS PBS PBS PBS PBS Static Contact Angie (CB) 37.7 0.2
WO 2011/041523 PCT/US2010/050879

[00158] determined using tapping mode AFM after hydrating the
lenses in PBS.

[00159] In FIGS. 16-18, tapping mode AFM results are presented
for contact lenses from formulations 1, 5, 15 and the
commercially available AVAIRA® lens tested in both the wet or
hydrated stated (hydrated in PBS) and the dry state. These
results show that the surface depressions are present in both
the wet lenses and the dry 1lenses. Thus, the surface
depressions do not result, for example, do not solely result,

from hydration of the lenses.

[00160] A number of publications, patents and  patent
applications have been cited hereinabove. Each of these cited
publications, patents and patent applications is hereby

incorporated by reference in its entirety.

[00161] While this invention has been described with respect to
various specific examples and embodiments, it 1s to be
understood that the invention ig not limited thereto and that it

can be wvariously practiced within the scope of the following

claims.
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What is claimed is:

1. A silicone hydrogel contact lens, comprising:

a silicone hydrogel lens body comprising an anterior
surface and a posterior surface, wherein, after hydration in
water or an agueous isolution, at least one of the anterior
surface and the posterior surface of the lens body when wet
comprises a plurality of depressions with an average diameter
between about 150 nanometers and less than 1500 nanometers, and
wherein the lens body has not been subjected to a form of plasma
treatment, the 1lens body has not been treated with a
polymerizable swelling agent after the lens body is formed, or

both.

2. A silicone hydrogel contact lens, comprising:

a non-plasma treated silicone hydrogel lens body comprising
an anterior surface and a posterior surface, at least one of the
surfaces comprising a plurality of depressions having an average
density from about 100 depressions per 900 um® to about 1200

depressions per 900 um?®.

3. The contact lens of any preceding claim, wherein the
plurality of depressions have an average diameter between about

130 nanometers and less than about 630 nanometers.
4. The contact lens of any preceding c¢laim, wherein the

plurality of depressions have an average diameter between about

150 nanometers and less than about 550 nanometers.
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5. The contact lens of any preceding claim, wherein the
plurality of depressions have an average depth from about 4

nanometers to about 100 nanometers.

6. The contact lens of any preceding claim, wherein the
plurality of depressions have an average depth from about 4

nanometers to about 65 nanometers.

7. The contact lens of any preceding claim, wherein the
plurality of depressions have an average depth from about 15

nanometers to about 40 nanometers.

8. The contact lens of any of claim 1 and claims 3-7, wherein
the plurality of depressions have an average density from about

5 depressions per 900 um® to about 1500 depressions per 900 um?.

9. The contact lens of any of claim 1 and claims 3-8, wherein
the plurality of depressions have an average density from about

80 depressions per 900 um® to about 1500 depressions per 900 um?.

10. The contact 1lens of any preceding c¢laim, wherein the
plurality of depressions have an average density from about 200

depressions per 900 um® to about 1000 depressions per 900 um?.

11. The contact lens of any preceding claim, wherein the at
least one of the anterior surface and the posterior surface of
the lens body has an average surface roughness from about 5

nanometers RMS to about 30 nanometers RMS.

12. The contact lens of any preceding claim, wherein the at

least one of the anterior surface and the posterior surface of
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the lens body has an average surface roughness from about 7

nanometers RMS to about 25 nanometers RMS.

13. The contact lens of any preceding claim, wherein the at
least one of the anterior surface and the posterior surface of
the lens body has an average surface roughness from about 10

nanometers RMS to about 20 nanometers RMS.

14. The contact lens of any preceding claim, wherein, at least
12 hours after hydration in the water or the aqueous solution,
the at least one of the anterior surface and the posterior
surface of the lens body has an advancing contact angle of less
than 100° and a water break up time of greater than five

seconds.

15. The contact lens of any preceding claim, wherein the lens

body has a swell factor of at least 20%.

16. The contact lens of any preceding claim, wherein the lens
body comprises a hydrophilic silicone-containing polymeric

material.

17. The contact lens of any preceding claim, wherein the lens

body includes no hydrophilic polymeric internal wetting agent.

18. The contact lens of any preceding claim, wherein the lens
body is fully or partially cured while in direct contact with a

contact lens mold comprising a non-polar material.

19. The contact 1lens of claim 18, wherein the non-polar

material comprises polypropylene.
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20. The contact lens of claim 18, wherein the non-polar

material is a nucleated thermoplastic polypropylene resin.

21. The contact lens of any preceding claim, wherein the lens
‘body comprises a reaction product of a polymerizable composition
comprising:

reactive ingredients comprising at least one silicone-
containing monomer, at least one silicone-containing macromer,
at least one silicone-containing prepolymer, or mixtures
thereof,

at least one hydrophilic monomer, and

at least one crosslinking agent that crosslinks the

reactive ingredients during polymerization to form a polymer.

22. The contact lens of «c¢laim 21, wherein the reactive
ingredients comprise a silicone-containing monomer with a

molecular weight less than 700 Daltons.

23. The contact lens of any of claims 21 and 22, wherein the
reactive ingredients comprise a silicone-containing macromer
with a molecular weight between about 700 Daltons and about

2,000 Daltons.

24. The contact 1lens of any of c¢laims 21-23, wherein the
reactive ingredients comprise a silicone-containing prepolymer

with a molecular weight greatexr than 2,000 Daltons.
25. The contact lens of any preceding claim, wherein the lens

body is formed by a process comprising polymerization of a

polymerizable composition in the absence of a diluent.
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good good good good good good MNO151FIGS. 5-18 conprise a set of
phot ogr aphs show ng the | ens surface norphol ogy as determ ned by

at om ¢ f ong201v/041883Cc0py (AFM using the tappi ng node. B&EBs2090/d5087®how
the | enses produced fromfornulations 1-16 after hydration in PBS.

FI GS. - 14 _show phot ographs of. t he nor phol ogy of _various _
comrer%%‘al ﬁlglheavﬁoigﬁﬁFg Ig 25 ,°5 n@MYdi vy A  2Br ek Niigrein  the
CLARI TdaayrkRREMable PUROS NG ASUMEQ OA8YSIN nAd¥bED 1 ADVANGE)-i ¢
ACUVUEO TRUEYEm NI GHT & DAY(r) 020PTI Xe, and AIR OPTI XO | enses as
V‘DZOllJ/’aiﬁL%?gP(‘fFFGS?@l@PGBEB?Q [ 00158] det er mi ned usi ng tappi ng nmode
AFM after hydrating the lenses in PBS. [00159]1In FIGS. 16-18, tapping
node AFM results are presented for contact | enses from formnul ations

1, 5, 45 andThhe CVHASci APR§ a¥fai AN ePPRATRAT ) clleds, t esheseim bbeh
the Wedu:@iadUUICA! efleSt8hEdhdBy draliefhdd 1BBS) 1900 L e iy State. These

results show that the surface depressions are present” 1n both the wet
| enses and the dry | enses. Thus, the surface depressions do not

resul t,, f or.,.ex .e .d I from hydration. of the
| enses o T O(H%O]% rFSa%e(r)lero}*%t p%%li%lé t{)%%%%%?%n isT‘]%lln patent thd®lens
appl i datdyonisadhauet béerncistubd eherdi naboy esuttade ot réhesentci teédenhance

publ i cations, t.ent,s .and patent applications . is here i ncor por at ed
by refsérgﬁ?lgg i"ﬁe t-t""rsing‘ﬁ‘t%iyre %;npa[@@iet% Wi Itlé’nﬁhibsoqynv‘?éﬁ'% has SHEERTe
descr ithedtwiehl .r espect to various specific exanpl es and enbodi nents,

it is to be understood that the invention is not limted thereto and
that it can be variously practiced within the scope of the foll ow ng

cl ai My, WPh20LbHR4LR23RGH U204/ O5P8IQa MbRt 1516 akRBEL IS thd - 1ns
silicone hydrogel contact |ens, conprising:
body "is not subjected to extraction with an organic solvent or
an agqueous solution including an organic solvent component prior

to hydration in the water or the aqueous solution.

30. The contact lens of any preceding claim, wherein the lens
body is free of a surface coating having a different composition

than the lens body.

31. A method of manufacturing a silicone hydrogel contact lens,
comprising

forming a silicone hydrogel contact lens body having an
anterior surface and a posterior surface, wherein after
hydration in water or an aqueous solution, at least one of the
anterior surface and the posterior surface of the lens body when
wet comprises a plurality of depressions with an average
diameter between about 150 nanometers and 1less than 1500
nanometers and an average density from about 100 depressions per
900 um®’ to about 1200 depressions per 900 um?, and wherein the

lens body has not been subjected to a form of plasma treatment,
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a silicone hydrogel |ens body conprising an anterior surface and a
posterior surface, wherein, after hydration in water or an aqueous
sol uti on, wab 2d1€a86230ne of the anterior surface and thepopwtnie/ensro
surface of the | ens body when wet conprises a plurality of
depression it n average .di anet er betwe about 150 nanoneters and
| ess tg%% igﬁ% %%ﬁ%n@?%r%ékeEﬁF%G%ﬁ%ﬁﬁégtW%%geﬁSPB drehag? feehling
subj ecagent caBrdoroheofl eplsabdyt £ eatadmdd, tdie Hoems body has not been
treated with a polynerizable swelling agent after the | ens body is
formed, or both. 2. A silicone hydrogel contact |ens, conprising:
a non-pt asnehd reatiest séf | €paem hydr ogied rd 81t 1RO Ao SRITY | S0 Hhprises
anterior_ surface and a posterior surface, at |east one of "the
sur f acRILVEBIIF dihg 3a PReYEETEgakbie depampesiidionhagPHpr bl ey erzgpetive
densi ti’néfé&ﬂéwtcéh%i@gplge§§' Q'é%s@erongogi@ggo 0 about ; 11200 1onomer
depressi ons per 900 pnR. . The contact l[ens of any precedi ng clairm
wher ei 3¢ t héepftir alPiey ¢fildepresspohsihing ameavenage datneflersbet waen
about J130; Hann r I bo ters. - 4. _Th
contaé%ggéns o?ﬁgﬁfﬁgggge&lngcgggﬁﬁ? Wﬁ%rgﬁgtpggggﬁﬁFgfpfj oft Teast
depr estondyHaephahiavarcageedi apederatbefween abwut ci68shamioived eageand
| ess than t .55 et ers. W0 . 2011/.041523PCT/ US2010/ 050879 5.
The contaéﬁgﬁghgéb%rggggggécggﬁrﬁf%ﬁ%ﬁﬂ% l%ﬁE?é?ﬁnFﬁe plurality of
depressi ons have an average depth from about 4 nanoneters to about
100 nappneters. éh?'The contact | ens_of any Breceding clainh wher ei n
the plral ity eSSt sivhs FEvEn hvdidgd? defPRTF+BNFABOUENE body
nanonereflsided abouht@bnaBnesBlRSic wettihg 8g8hact |ens of any
preceding claim wherein the plurality of depressions have an average
depth from about 15 nanoneters to about 40 nanoneters. B. The contact
lens ofs . anyreé gkahBuloantusl aAlfBcBaifs WIS N e Dl ahd tyeRf 1
depressi ons have an_average density from about 5 depressions per 886
gn2t o WAIYEeE500 gépieass gfer 900 gn2. 9. The contact |ens of any
of claim1l1l and clains 3-8, wherein the plurality of depressions have
an average density from about 80 depressions per 900 gn2 to about
1500 dépreIBeonstped 900agwpof ¢Daimel Lot acthdmmis: cheapplymecéding
claim erel he.p [ ressjons .have .an _average densit
fron1ggggtogggrgegFeg§%%%s£%£?I@ggpgﬁgE%éxétﬁh% 1605 §%%e§§PBE§S %?
900 ymPnonipolyhemgoetsrt. | ens of any preceding claim wherein the at
| east one of the anterior surface and the posterior surface of the
| ens body has an average surface roughness from about 5 nanoneters
RVE t 86abolhe3Mnetdnahrebér scRMm 3%2. wWhereiont aak | ehs-gflaanymaterial
preceggngrglgin% ereiq_the at |l east one of the anterior surface and
the pOSTEFIEFsuPraE"Rf WD 2011/ 041523PCT/ US2010/ 050879 the | ens
body has an average surface roughness from about 7 nanoneters RM5 to
about _25 nanonet ers . 13, The caontact |ens of any preceding claim
wher e’ *t hgﬂﬁt megaad R%Eecjcﬁ‘l‘? he affRssesn Sder @@@-&ﬁéa*;h@ab%%%@ b7 2
surf agacotatbg teEsndOdhEthas gényﬁiﬁsb?gsné%ééﬁﬁ roughness from about
10 nanoneters RMS to about 20 nanoneters RVSB. 14. The contact |ens of
any preceding claim wherein, at |least 12 hours after hydration in
t he er t e utjy-on at - | gast t a i
surf2%2'angﬁ?hgéggggeﬁﬁiréggrgggec%%ﬂﬁiegﬁe52’bgﬁggﬁgé éﬁﬁédgéﬁé¢#%f
cont aénguagienis | egwprhem 180 andiacmaterntmigrlooup tdrmmenf gricdt era
than [hyeceeons:ondie e cantggtplens, of any preceding claim

fe :%% y ‘has a

wherein t ens swel factor of at |east 20%
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16. The contact |lens of any preceding claim wherein the | ens body
conprises a hydrophilic silicone-containing polyneric material. 17.
The cont acvo b@mms41843 any precedi ng claim wherein the | egsubmdyosos79

i ncl udes no hydrophilic polyneric internal wetting agent. 18. The
contaci{gl e f recedi ai whergi n, t he | ens, bo is full,
or par%?'al Inl?/qégurrnggﬂ?/\ﬁi I%(g :jénr{% %ctwg&\r%%acﬁ%st'h whe erljt%chFeﬁsear%I%e
conpr i Higrpdiandrs polcapmeteer bal s1118ondheowontracly | ersrofee! aiwiths, a
wherei p { - pal.a terial conprise ol ypropyl ene.. WD

2011/ GFEIIREY RS6E6F 08087 =0 S He  cont acliGHE oFod afiute, 2,000
wher eiPrltomanon- pol ar material is a nucl eated thernoplastic

pol ypropyl ene resin. 21. The contact |ens of any preceding claim
wherein the | ens body conprises a reaction product of a polynerizable
CONpOsid.i OMHeOMpELIdddor any of €RAkEME 1310Redi GUS LOTPELST BBt ive
| east one contai ning nononer, at _|east one silicone-containing at

| east GIEFeHUENESNeCeBREETHI /g Bi epePYReront@inimer eptepat yhesaswishe a
hydr ORIl BRN0EEEn: ABteater 1l 5336 BaecREss!inking agent that
crosslinks the reactive ingredients during polynerization to forma
pol ymer. 22. The contact |ens of claim 21, wherein the reactive

i ngr edi-ent (o] ! silicope- iy aner. W.th a | ecul ar
wel gt Tesa Ehan U500 Bhi Foheor 55 the Koy adl T edd G eahy BreEl 4 e
21 andc2y, isherekacibed rsaciwefi nyeedienns Tadhpri se a
silicone-containing macroner wth a nol ecul ar wei ght between about
700 Dal tons and about 2,000 Daltons. 24. The contact | ens of any of
cl ai mg221- 23sihhecrs mydwgedaciontectnyerd) efdoiEIpig:se a

si |l i cone-cont ai.ni.n repolynmer. with a | ecul ar wei ght greater than
2,000 DaltSns?lgiggngheB%%#&%ﬁ& | &6 ofPosy ﬁ?%ﬂ%&&?gﬁgcl3Pn1aﬂh%¥%@%

the | ensfhody drsl f ar Mmektaridrpr 96ERsCONPhE 51, pelyERr iZati o8 fn
pol ynmeri zabl e conposition in the absence of a diluent.

2011/ Y3152 3PET/ BE20AB19BHB76°28E19Re  Gdnt A8#ST eficof OAnyEhsf enbewHECT

21- 25guwligeei miidiecRE! YRtezabke SOMESI téONthe 188 0body hNAePhidi ¢
polymeric internal wetting agent. 27. The contact |ens of” an
pr ece@PRETEFEF M2 vikEt & i HheCc S ufpRERSS H9ne heitbnstholsasthcbndesinen

silicalerh@¥eliameter between about 150 nanometers and less than 1500
nanometers and an average density from about 100 depressions per
900 um’ to about 1200 depressions per 900 um?’, and wherein the
lens body has not been subjected to a form of plasma treatment,
the lens body has not been treated with a polymerizable swelling
agent after the lens body is formed, or both.

43. The contact lens of claim 42, wherein the plurality of
depressions has an average density from about 100 depressions
per 900 um® to about 1200 depressions per 900 pm?, and the lens

body has not been subjected to a form of plasma treatment.
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28. The contact |ens of any preceding claim wherein the | ens body
has not been subjected to a surface treatnment to enhance surface
wet t abi | i twoeoampasesd to a | ens body without a surface pCceEasIR005087929.
The contact |ens of any preceding claim wherein the |lens body is not
subj ect,ed t Xtr iL,on - wth or gani.c .sol vent or. an ueous ,
sol ut i %%'i ngngicr?g&%ﬁgorlgeélﬁi sofV ntOfcotﬁﬁ&on%]Fﬁc S T af RO
t he watbe qlurtd iagueofls deplretsatons 3s The eeRtagt |EnRfmedferaNyetween

pr ecedi | aj wherein the lens body is free of a surface coating
havi ngaggﬁ}gf?%welﬁ n efe:};peorsgi taingh?feﬁﬁntlf‘%’é 12HS 1B @retess: A nmethod of
manuf acturing a silicone hydrogel contact |ens, conprising
formng_a silicone hydrogel contact |ens body having an anterior
surfacg"'—’andﬂée po%‘?rétﬁy%:r GPfacet V\ﬁ%}’eiIPF%‘?et%Wghy&ﬁ&tlmon Vhevater B
an aqugoua SOt bONdeplebists ONBOf aft NgvaPLILL | @Ia@éﬁé@c@? o Moy
posterior surface of the |l ens body when wet Tonprises a plurality o
depr ess? ORI WF APek d§6sdihabt €30 branmmateatsout 150 nanoneters and
| ess than 1500 nanoneters and an average density from about 100
depressions per 900 1LnR2 to about 1200 depressions per 900 yn2, and
wher ei 46 t heThensdid@rthadenst déemsubjmoiceding aclleim of widmsira the
treat W12014/ 04 - 10/.050879 _the, |l ens bady has naot
been t ealfaeldlv%t#age %én%ﬁgz%b e esvéerfl?‘ﬁegra yen lae{?etr%eerr %%Wefﬁs agb&ﬂtf
i s foi hed, narongdtdr.s 324 Thesnehdwds of draimatdts.wherein the form ng
step conprises polynerizing a polynerizable conposition conprising
reactive ingredients conprising at |east one silicone-containing
mononmes7. atTHeeasbnosaet silldrmzonef Caiyai BENGIEHGT 048! ,ar’dl E8aShs ONAL -46,
si | i cone-cont ai pi ngp pr eqol ¥/rrer or mxtures thereof; at |east one

i Brer Ld

hydr opft$5% thoh AtV kst IGRESEFLSRT i MRIVRg 2RyeAVeERTR (SRS ity
crossl ffdm tdieotieast deprepgi 66l epbs. 933. yfPe cBetRtt0f sy S RidB i3hs
and 32, wherein,the | ens body includes no internal polynmeric wetting
agent .PEBLOOTHE et hod of any of clains 31-33, wherein the | ens body
includes no silicate layer. 35. The nethod of any of clains 31-34,
wherein the polynerizing step occurs at |least partially in a contact
| ens fifl-d &&%priconkgch ndenpoldf reatver Paleceddsy Thkairet hotheafeial aithe
35, Lei 4 al. ; ek I pal.ypt opy : 7

ot ot o e m S e g e he aen ol are e g £20 prdh 42068
t her nuisicarstsisé opsl pprop9P eme’ tesipout 3800 0Thiepressodnef panyo®f joi’ai ms
31-37, wherein the reactive ingredients conprise a
silicone-containing nonomer with a nol ecul ar weight |ess than 700
Dal t orf®.. VAD201d3044B2 3PET# USZ0 104 050878ed 89y Theimpt hdekrefinanyhof at
cl ai -38, wherein the reactive Lngredien co ise a

i 1 CASEEontS nihat N ABRES TG ¢ FOBEET ot aFiePORFCbLT e BHE BB OF
700 Dalhteonkemand bakdguthds 080 DRaldrers sd¥Pfaddherseyhadsof rasy afbsli 55
31- 39, wherﬁin tgﬁ reactive inogredi ents conprise a

si | i cORECESHEELnIIG PP eI Wnet? MR gt REFeRUFar wei ght greater than
2,000 Daltons. 41. The method of any of clains 31-40, wherein the
contact lens body is as recited in any of the clains 1-30. 42. A
silicofe hydrPoGeRtesht a6RS| Ohs aroMFECSFARY claim, qwhpreénneahydeagel
l'ens hodyhKemrd &0 RAN®H Ofn Sd agg-&pdoa pRsSt %.'Eq!ugfauéurst)?ﬁ@ion,
wherein, after hydrati'on in water or an aqueous sol ution, at [east
one ofthehedtantl@ssér guef &fe bhe tadeydorersorfans f avé dfhe hpokeasior
body t conpri aplurality of r ion i.Lh | east . one
of an v erace G Shst e Borhn a0ttt TS heabder o bha flts “Phanse
1500 traponetieds andl ap average ders t ypf romeabotit §68atdepr edsnonsiper
900 ArSrQecto?l about 1200 depressions per 900 pnR2, and wherein the | ens
body has Hot “been subjected to a formof plasma treatnent, the |ens
body has not been treated with a polynerizable swelling agent after
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WO 2011/ 041523PCT/ US2010/ 050879 44. The contact | ens of any of the
preceding clains, wherein the plurality of depressions has an average
di armret er |lyvod yA®MIaI30Ut 150 nanoneters and | ess t han 1580Tmsiaeeshens.
45. The contact lens of any preceding claim wherein the plurality of
depressi ons have an average di aneter between about 130 nanoneters and
| ess than 630 nanoneters. 46. The contact |ens of any preceding

cl ai m snhereha thetpttr abhsyodf stgpressicdisghaveian average dihameisis
betmeeg ﬁbout 170 nanoneters agd Iefs t han 570 nanoneters. 47. The
cont acPCPEnEada MFdr f&ckPm 25 ahdledsh mP%4- 46, wherein the
plurality of depressions have an average density from about 5
depressions_per 900 AnR_to about 1500 depressions per 900 pnR. 48.
The coffactThensopfachylprecedi RgYcPriesediRer silaitthe whiegeani treoflens
depr esgb@psi MR RV ehagepdenst t Yol i d | r
900 AnD b bt 06s d'éfgr Do %Oeir RS A o201 ORRE ER MR
of any preceding claim wherein the at |east one of the anterior
surface, an e i urface. o .eNs h . av g

urf ace® foulines et o S50t ob  RExohars P Ble ot Mno i3 a e ioere
RVE. BOdy The fehtwncor| pastvdlnycyprestediiilg cmaidhresteraintacat wWiehst
12 hou&gn@a{#ter ydration in the water or the ag egus, sol ution, the at
| east ©ne 0 ﬁhe anteri or surface and 1 He posp For®surface of the

| ens body has an advanci ng contact angle of |ess than 1000 and a

wat er eak up ti f greater than five seconds., WO ,

2011 A ST OBY7 9051 N ETEGRIAET FeRiMof VERYSHR cERAT GRS
cl ai mboder&niptiked ensdaedy chapradawel bef an@Iyﬂér:ﬁéaﬂlﬁﬁ&ior%%%iti5?—l-
The contact, | ens of any preceding claim wherein the | ens body

i ncl udes™ o hyrophi | i c pol yneric internal wetting agent. 53. The
contact |ens0fiddy pheeedissts! aldipangl Nathei1less body s rfidoh-
or partially cured while in direct contact with a contact |ens nold
conpr i STHE @ Aeh-FrAdreTat @F | dPastseneThel Bainectconéas ndpdampcromer,
preceding ¢Lakm %@Erekﬂjﬁﬁ%nhe@%n99ﬁﬂi£§”pbké§§19méP?Ptb?ﬂ RQQMGE s
of a polynerizable conposition conprising: reactive ingredients
cpnpri%hQRfQﬁr! east one silicone-containing nononer, at |east one
S|I|cone-cg&tg%ghggoHQC£?ﬁ§gph iAQ&%km%Q? shki cone-contai ni ng

prepol yner, or m xtures ereof, at least "one hydrophilic nononer,
and &t | daststoneorsy osstagediimriagentagenat chessl iorossflheks the
reactiyve ingredients.durin ol yneri zati.on . to forma pol r. _55.
The cORTACT PonEIor ARy - Br SEeHIhG AR 2RREP B bt N ehe BTy s
formed by a process conprising polynerization of a polynerizable
conposition_in the absence of _.a diluent. . .56. The contact.|lens of any
o ebeditg CFAT nFORRAT ! IEEReOE uPPic BESEPIERE. PR bodyoF REP ulBS HE02
silicaiiyl ayer. fohmed Thy CaNt@icdsenscotpaiwiny egpediyRgrebat Ton Weer ekn

he | i i h i I
gre VE;E bo%%&%§é§0t subgg%%%géggfgé}g%gghgg g%ta égaégﬁ%gnlc sol vent

56. The contact 1lens of any preceding claim, wherein the

gsurfaces of the lens body includes no silicate laver.

57. The contact lens of any preceding claim, wherein the lens

body is not subjected to extraction with an organic solvent or
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an aqueous sol ution including an organic sol vent conponent prior to
hydration in the water or the aqueous solution. 58. A nethod of
manuf act uswe@idoskis cone hydrogel contact |ens, conpri scn@s2010/050879
formng a silicone hydrogel contact |ens body having an anterior
wherein after dration in water .or

surfac st eri.ar_surface. .

an aqu%%ﬁ%c?%%?%oi%oﬁl,utaﬁoq elartlscﬁugﬁggofmt REIANt r POt VUt f EEP AT & LoT
post ert@rhwirdtdecm dh the websr bady:-heherueaeluscesputses. a plurality of
depressions with at | east one of an average di aneter between about
150 nanoneters and | ess than 1500 nanoneters and an average density

from awut AOfeteq eSSt Retu?digAILst 01 88t n IR JeILISIRNS R
900 ynR2, and wherein the | ens body has not been subjected to a form

of pl dSHB T edEent, the |ens body has not been treated with a

pol ymeri zatgenswel | 4 ngiageBheafilRfrobae |c%}§t£9ch1é§sf%ro§§dzhé)\5ir¥§Ot Bn
59. The net hod of claim58, wherein"the formng step conprises

pol yne¥itAMGTa PBINARAS zatle canpPSPEPBROtONpRESRAY, I emberekn  after
i ngr edj ety i6AML §jd1%.Als) 625t QNG Sl lé&?ﬂf{o%qntﬂ N O TO00®Le 8L
| east one sillcone-containing macroner, at [ east one

si | i condegdotraistirfigepr epdl yherposremiot ures adeegoftheatl eheadbdgnehen

hydr ophi i r.a | east . one crosslinki.ng agent effective to
CrOSSPJI%I’t]:k c'%ﬂggggggt ?vgg}l%%le%{e% s&ep%e.gasj‘ﬂ?ég ﬁﬁtﬁoﬁgoﬁeéfgi ffggot an
wher eiavetragepdipnmetezi hgtstep acout S150 danstetpaikt badl Yekb a?aﬁnuasg
lens nold ¢ rising_a non-polar material. 1. The nethod of any o
ol ai eS8 EGC GnaraT At AESEBRT 0T ti oy ARSs 1000 FeBdePALany BEt
the cloaionsum2-tol.about 1200 depressions per 900 pm?, and wherein the

lens body has not been subjected to a form of plasma treatment,

the lens body has not been treated with a polymerizable swelling

agent after the lens body is formed, or both.

59. The method of claim 58, wherein the forming step comprises
polymerizing a polymerizable composition comprising reactive
ingredients comprising at least one silicone-containing monomer,
at least one silicone-containing macromer, at least one
silicone-containing prepolymer, or mixtures thereof; at least
one hydrophilic monomer and at least one crosslinking agent

effective to crosslink the reactive ingredients.
60. The method of claim 59, wherein the polymerizing step
occurs at least partially in a contact lens mold comprising a

non-polar material.

61. The method of any of claims 58-60, wherein the contact lens

body is as recited in any of the claims 42-57.

68



