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[0021] A “hydrophilic monomer” refers to a monomer which can be polymerized
actinically or thermally to form a polymer that is water-soluble or can absorb at least 10
percent by weight water.

[0022] A “hydrophobic monomer”, as used herein, refers to a vinylic monomer which is
polymerized actinically or thermally to form a polymer that is inscluble in water and can
absorb less than 10 percent by weight water.

[0023] A “macromer” refers to a medium and high molecular weight' compound which
can be polymerized and/or crosslinked actinically or thermally. Medium and high molecular
weight typically means average molecular weight greater than 700 Daltons. In accordance
with the invention, a macromer comprises one or more ethylenically unsaturated groups
and/or one or more thiol groups, which can participate in free radical chain growth
polymerization or thiol-ene step-growth radical polymerization. Preferably, a macromer
contains ethylenically unsaturated groups and can be polymerized actinically or thermally.
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peripheral boundary,y c%ui%.rRQ@ht&ME@é&ﬁvaﬁsSQbébﬂ]pa@'ﬁ)&eEﬁPuri?&Q?é%\ ﬁint

surfaces (anterior surface osterior sur a resu
contact lens are de‘F’Pﬁ‘iE‘H‘SW"’F‘Wé’“EWS?’rDI di ng surfaces while the edge
is defined by the. spauamqutnnhngﬁrtratetanae fofa I&@irhelng dyifig @€lcadringofradéizas

t han by means of rmé gb%’ﬂ‘l Lﬁertgggéiﬁﬁ%ﬁ’a l%llﬁ/ I:l'ejﬁ'solluhﬂnqt«ﬁ%rgjlgﬁg tion

within a region boun: SUrf aces d proj ection
of the well-defi necF“ijé&*EI Bﬁ@feaﬂmgbwaﬁawq/comamhéf ig gl kngwnjin e edthada i s
cr osz! i nkled wher eanyarayd/B.I wp:ﬂn@ﬂemwma nﬂﬁwgsnrnlwmmgau& thde of "and
i mredi ately e Qun t i.a ion
IS not cross Icgiy 3Pi{1éé®e%ngettﬂ ‘et ﬁiﬂey; gtsﬂ‘éeng%nc{)lg s ?Sgﬁé SR ohl d
be snoot h C@Wd %\feé@festép'%ﬂjbtf?'@wefﬁﬁ“@)ﬁbqoﬂ?ebtﬁﬂm§¢ﬂ§tﬁf lightl Pgwwﬁb!ey of

the spati adiocbinpitibetdydBardbe mamhs.:reaanmwsn The energy used for the

crosslinking a.dJ at i pn _ener ti. ony
i at§ o, o902 POReRh Befd dlice B e ol pisReh i s WBien
energy pr é\‘léma@l’t}le Beariigigent Pﬁntﬁ?ee flugrascent plamgmugmanmreapqrvyplp@p@tl | el beam

in order qaaaﬂéaeer@ia@meﬁn&cbmeaﬁéﬁaw@naﬁoa%n@éiiyrsuféueqdrgraéwﬁ@ylbé he ot her
hand effi cient cont

anaee ar rbibved s beanFp &R har ¥ BlmER LA e B B SEFGS (11 oq
July 14, lgolble rpdduBousseBitifnst ed Decenber 10, 2003, 10/ 721,913 filed

Novenber 25, 038812 ‘pRoMsinitibtsr r&é&%c%i@ﬁhﬁ?ﬂ?ﬂﬁé%d!d@' ch are

i ncorporated by.re gerence | n ent i hydr ogel
| ens- f or MY s*'%ﬂ“?fﬂ? P76 r%?”“"%%ﬁ'%{j%el of %h Se”ft%qj?r?ri?&{"ﬁ’ﬁ"é]l' I"Qf"d Srefers
to a pol yrmmmmmn@oochmw eyl eltier, ciettoayackieptenened a penzeyiphgsphigerexidez ed
and/ or cr 015 Q%héxﬂ%ﬁ% icét’or%r D&aGLEH ﬁrﬁéé ¥nd RgaRl¥eBitfped preferably
crosslink Q%ﬁleﬁn?ﬁ zed 'Eﬂ"i' é$ material. Lens-formng materials
are wel | p%'?ds in the art Typically a | ens
form ng mat e[OOaO]A“ﬂmn@n@e@f’peﬂememchmba&ﬂ@tmmtbs rekigél e conponents,
for exa”plc?osslﬁﬂﬁglpafme%%%ﬁ& bﬁﬁ& (Y8t heat eﬂérﬁf%&éﬁﬂﬁéssof sgﬁable therral

conmbi nati ons thereo known t'o per son ski

| ens- f or miHEpGFRIERTE Putash netlimterie. %%aza%(zﬁr%@?thﬂaﬁ?ﬁaﬁ@meé z%aﬁ?'sas
an initiator (e.g., a photoinitiator or a thermal initiator), a
visibility tinting agent, UV-bl ocking agent, photosensitizers,
antimcrobial agents (e.g., Ag-nanoparticles), |lubricant/wetting
agents (e.g., those described above), 5and the Iike. [0034] In




packagi ng and storing a hydrogel lens with two or nore | eachabl e
pol yneric lubricants incorporated therein in a relatively viscous
packaging solution including a relatively |ow nol ecul ar wei ght

pol yet hyl ene g{l ycol (PEG and a viscosity-enhancing hydrophilic
pol yrmer ( ef%gme hxﬁwwpmgwle I2&oasbis(Prrihybrtapsndiielk perexdngistet 4ptienzoyl
cel l ul-ose fdribda) a ths iikE. P@ferib}&dﬂﬁxwrmﬁl%ﬁaﬁirEMaﬁéﬁlé(lﬁ&fu%}onitﬂEﬁhlBN

di sconfort pr socjated curr i | abl cont | epses can
be al | evi at etﬁtSbla ]e‘&r&trg% lr%l"?%'ﬁ'aﬁr qeﬁ@"“@ﬁﬂt%%e r%feﬁgrﬂa bloze
bound by aktjmiie netiversloftwordnanoreypolvinters af Idaef dne wihictiaeitreer bymihemiaédangcar
Iy Ophi || g Vet it e e et LB I profhEny A B foone
effects on%’%gm tﬁe?rf %ar%% Fro'(;%(j\r/'recg "bjsn%@t?ﬂ“"i"ﬁ PRY 4% Pens)
and dur i ng5.88%392sand5cBh61240, theoeantentsfof vbinls anemilincorgoratdy heneiney sefagnee.

hydr ogel |ﬁfé'3polyﬂxeﬂza‘n§ﬂ %tgbﬂé?élbﬁ c¥1‘n§@915‘l%t {eﬁl'a&aﬁlf’éél?é‘ﬁﬂl gr Bt B8m 2
viscous fi]m el i eved be corrpose or PVA or a
hi gh nol ec\?f“ﬁ?ra%t@ﬁjfmﬁaﬁ Gni ¢ hydroph| lic pol yrrer haV| ng hydr oxyl
groups) and l[@a2votspatial lawitatien of httinREGgiativayrefees th an aetdr peogsiavhiyh on t he
surface of ofhe récﬁélﬁnymhg n{rﬁﬁﬂapsqsﬁﬁéc\/e% Iyafﬁr %afﬁgr"éhé R8sk & sgr@%r?oﬂ n

partlcul ar 1nitial disco I on as bot
barrier t ocampinations hesgnf.do FRANgReP Pép?t@t&f festFied Maer egtoras|amadianige Pnt 0
t he | ens peadakiegieipetgic] bamdamndFor dxampleradpitidl BaietivoofrUV @biatidhecan be

| eachabl e &bﬂieVéEBle'LEmP‘él?ﬁdsﬁﬁpécre%ﬂﬁﬁé?b sé’frau@";%ﬁt%!rg& %ﬁl@%? Qﬂr st of

| eachabl e ubricant 1 nto e ocul ar en e eye.
The | ow no’leé'E'E?ISélFOWQP‘bPMaF‘E@‘R%@%ﬁlbl’?efﬁgw tppskghiegioyy aspgperaticallvhi gh

nol ef:ul ar westrgtedl inFagi 1091 bioU. Byrhitend Nol 6,627piak yiighdin Redtbdigted Yliemtatice g1 iU ps%
can | ower u o]
The 1 ane. strele ERAEaRbam A% ddbe o pblytbhodh Vi 8 Uiyl ©
It is al soeseniTegew Qﬂﬂaﬁffe\ﬁﬁ'éﬁ‘?eﬁ f?@teavreﬁuafg@ aig IPegterios sugse) i e resritanko or

mor |e pol yn®ihia6t insird 6SHAES byathe vl rﬁesiashgaahfatésoﬁﬁu@&@bd@é B@Efide@ bakheeXt ent
so | arge,

e iffere : e
ubr: cant el R RSP ip il Bt By W5 e, b me
| ubri cant WIQWWPQMM-WWQQJWPO%WM t\v@m@a@g pigffaces and theggrojmeliphi9fy at
| east abouthe Felf- a&ﬂeleddpéra‘pﬁérarué@ndaw Me%%bﬁaﬁﬁmdéﬁérgbbmbﬁlhﬂ&%eiéé@ any fluid
| ubricants, one t | uhricant

woul 4 rol oxeBne? SRRl Susigiir hd oty e g b et o g

hydr ogel cepatiaiimitatiomis nof Cf?ﬂﬁhﬂkﬁﬁ.\ﬁeﬁﬁﬁemw treyedpe oltheieontactleomypedidhear er

coml‘( ort angindorh emarptéc%u.Ida,.lsucaraelnﬁhedmngmrﬂrdeo%waaﬁé%t.aituﬂﬁaeidn bfg at
ackagl n S n n er ou

E yea?s ° 9”‘[’ [ﬂ%‘%“ %%e'bﬁr%'s"lﬁ?ﬁ? R ﬂ\?g’ﬁclslslg'ﬁng |sﬁa%%§h 52?@6?3"‘%}3@9(/9@% an

opht hal m cragiateduggmreragiation, ﬁlgcta:nsechatledoahdmt rediatianztbd rpliiatikmenergyhi ch

i ncl ude a @@@J@ﬁglbgﬁ?(mhwowefaams@n barAHREEH 0@ SrARE oheEhd to

|rmersed|nthe tio ‘%% n .t he packagi ol |on
i ncl udes PNGH Y Iresg'%ﬁ?rg‘?rﬁll%‘ h?/?tg%@g?f?f?‘é%ﬁ??c‘?fﬁ& &%"é{”ﬁ lrl'%?

anount suf maldigexentattdenseoancdesdrihed ip Aok aglentappihtinn Nos. @6/2/44:938 Sled Yulpf
about 1.5 ﬂe%mpmﬁ@ 568 i f@w&e@@r@g@ggpgbﬁg 843 edNovBmbi 28 &500% | £ie

gl ycol having_ a ecul A, e 0 ess, and one or nore

buf f eri ng %g %ﬂt@n&ﬁ %'%Eﬁ'fef'“‘i?fpéfﬁtedt%"E)fF’E?{?F‘b‘g"ieﬁénté’Btfeﬁt| on a pH
of from abouf{0083]\ t‘hyd&gél len.sﬁi@nmgrfomiulauqmok‘agdmgal eot-tormiog natesialrefers
osnol al i tho%fpo%QmaﬁﬂQ% c?s%nmmﬁ%e i) erzéd%ngﬂpcrggsﬁﬁl%ﬁf ed

enbodi nent contact |lens caonprises mer matri X,
first | eac‘h%{ma@ %@FWF%FWEOP‘GW %%ﬁ?"ke%{ﬁ?iyr&e”é%‘b?ﬂ%“q"éﬁ%ﬁﬁ‘f 'eenﬁtf‘l"m'ﬂé‘rl c
| ubri cant , matbrsiscira welhinosva ¢ma pers@eskiiad inehaml. Typdaliga lenbformiag tnatesial
different fromthe first |eachable polyneric |ubricant in nolecular
wei ght or in the polyner conposition (i.e., made of different nononer

units or sanme nononer units but differeent per cent age) . [ 0042]



[0047] Preferred viscosity-enhancing polynmers include, but are not

limted to, water soluble cellul ose-derived polyners, water-sol uble
pol yvi nyl al cohol s (PVAs), high nol ecul ar wei ght pol y(ethyl ene oxi de)
havi ng a nol ecul ar wei ght greater than about 2000 (up to 10, 000, 000
dal t ons), ¢ompopRs|pplymerizablefcrosklinksiile compovénty; forlesartplensustt 45, oxeongars,nor e

hydr oxyl - coadréthéts %M%@Bﬁocnﬁﬁgn&g %e'réolf &@s anQB a$eIsBR billed in the art. A
cel | ul ose- der ved }(%e ﬁ rrF @re erred vi scosity-enhanci ng

pol yners. ﬁﬁ% ¥t T dItUdP BB PBPPRRREP: Bitsh e MitialE (L4

wi t hout | i phiotoditiaten oceihkuab miiatet) heevisibility tinting 8sh8 JUVEMeskinh agsntpr ef err ed
cel l ul ose llose

hydr oxynmet &%F&%ﬁ;v%&g sdg%meglrag%f gg (9? Aé F(QOPE%@(‘HE%?HMB%S agents

hydr oxypr f fipssule (ﬁh BN\ ?propyl met hyl cel | ul ose (HPMC), or
a mxture t hemeqﬂn atwbrdanqmr\eﬂﬂhah{rgmloraa(ped:l-dag:hg)sﬁutloﬁﬁshﬁihtHaWtcally safe.

hydr oxyet he t&'ﬁ‘l Bbﬂt@rﬁ#}ly%@e" “T’lggﬁ%)é%g glgé(l!a %Q%Ltmﬁ% njngén? ﬂ')%t 4 Einhe

and m xtures thereo ose
conposi t i dRS AmErsed ifglp solyion issafa fatvget Mircernest op therye witlyag fsingethatis.
pr ef er abl ythé saution bosate dhdQbfitcittly 2bofokaildfobyaiediib: witeihe Ry&is @ contact

pref er abl ylelﬁ]J & @L%géjrtto 919%{ Lr%uﬁgc%'“l hug‘o/ “8% ﬁ@]ﬁ c]%{hts}ng% g&gct? gg total

anount of t ers t hat
ot her vi scepihg ‘@Hﬁ%‘ﬁ:ﬁ%“’fbb?%@ﬂ@w %‘Q@H the ispompetibi Wiy the @Nel atdne
pol ymer i nekripeéeagnatarat] ensountalerdts, 164D bieQideititing A Aori-&tdtdie

sol ution. 5 a e.invention has a
Vi scosity F orf’ |L§%|%L%1Atccgﬁf|§§%?a§ga %a%cfn%gn*:%re@@ﬁtfo Bm se at 25C,
preferably fi9a%idbetrrmIcannatiple wilbihe eya” cneabba solution that map be indntiatate25C,

nmor e pref edoalbiwith ftiiméyab&léh e%eﬂde@%hbdlﬁltn&e witRouR BightficaBitiCRitdgng rkteyat
25C. the invention, the packaging

sol ution co%{?’lt %uég‘g'&&p%‘ 'ff&%?ﬁc’gﬁ "gl ycol having a nol ecul ar wei ght of
2000 or | ess{00p@)&Y ‘eadabrdsuscrpObidy to axidationalegnadation of the eflestitidng g&6d” or
| ess, m)StmsEHngif%f fABR |5Nscfebtﬁinyabgidaatllggegtrébamta pﬁ@@thﬂ@f’lé@ﬂ:‘é} ina solutE09052]

| f f
Lo s ot oG R S P Tt or g LB ik bRt 15 A B ke Bl of ent
t o have a redutad haractedzeg by bielamopntt of detritalie foomic ddd andiertipaatly othet he

pol yet hyl eda@raggae%y pkdau&tbﬁn PAREH PSly(SYhIirRNcontuifit FoNMFic HARRG

co- pendi n t i cat at ent a ?] ub i cation, No.
004101 1 cheNS AD% qr 38, AR BPIE A5 BF lso PotE oty B Ibed crdt deiedod ot
oxo0- nul t i -ineisduiin vélabut anheoepmulianid eshitdierédie Thausetbpds fbi detdryining

oxi dati ve eEegs A4PSdUhe? by-Brolles Eé?’@é@f'rd?ﬁ Buane &’éﬁ?ardbﬁonrﬁﬁc%dr@émmg
[ 0053] Exe Iarlé/Tna 0Xx0- M or bioconpatible salts thereof

i ncl ude wiR Pﬁ’?‘f'?‘%if'redﬁs?f'ib?‘ﬁne copmenly- ?”Q?@F&@F'Eﬂ'%'?aée”%?pﬂcat'&}? Ufalic
acid or bimtohgepticatibrepybiicatibe Nal2094/0ptesEbA T isakpoyatedingreit irblsce)\tlrsa} ts
thereof . MyfRafife E{fgbéf?éé 4 a%@&‘malﬁ Eﬂéh& 'ho? | fhalyge ﬁb%%iﬂ&v@ﬁe aci d

or bioconpat| b mcally conpati er eof
(e.g. sooqriﬂﬁ’t’sﬁf)? E@lcﬂﬁtﬁ'”ﬁ'ﬁpf’ @EW'QFR@?@ [ 0054] The sol ut| on of
t he pr esent [009A A Teathablegiormabid bidoant as meed dedalnfréfer forachyageniic polher

buffering v@%rg ﬁot g&‘afb‘h? fﬂF‘ﬁ) lﬂ}t_'lngtregé @tazkﬁte'd Qith Pleergﬁﬁéerdgmhfa%&g er T O

exanple, in SI O accep it range o out 8.
Any known, miiwy%f.acww@?té%ﬂayd # ’Frba"l"l %lhé”%li‘f”f@iel“ﬁﬁa'?ﬂ@é?ftasc°e'é‘ﬁt leys apdlen.
Sui t abl e tlué éyerdr RgiueamB frictiorml chaeaaivs bi thél€omtacDiend duefacont act | ens care

conp osi tion ﬁ)‘égﬁﬁqﬁ B%X&ﬁ? rﬁlgr’?tloh %Vge'e@ya% r@Etgd &%qwaro%& cBnlgct}?&\ %Q;gbble of

skilled in t oric
borate, ciaFingleaevgarers ipiigdisgomigrtgnd E@Y‘@@%W‘Eﬁﬁ'@l W‘tfbfm' %P@ﬁ’ﬂﬂﬁﬁimﬁ’es
e. g. sodi eribd, erdiaaatiehoufsIThe present invention is partly based on the discovery that, by
(2-am no- 2- hydr oxynet hyl 1, 3-propanediol ), Bis-Tris
(Bi s-(2-hydroxyethyl)-imno-tris-(hydroxynethyl ynet hane),
bi sam nopol yol s, triethanol am ne, ACES

7



(N-Fri s(hydroxynet hyl ) met hy1] - 2- am noet hanesul fonic acid), salts

t hereof, phosphate buffers, e.g. Na2HPO4, NaH2PO4, and KH2PO4 or

m xtures thereof. A pref erred bi sam nopol yol is

1, 3-bis(tris[hydroxynet hyl]-met hyl am no) propane (bis-TRI S-propane).
The anpuntpagfagingend stamirdes hydepaaltiensvith e oramsel leachable pslymenc itiyichads

effective |hd6rp%€d%daﬁér8|ﬁ irfa RIBtadly &.&%u%m&&dgtsbmﬁmﬂﬁcmcﬂ@m .%i&gwoyor% Ot to
rom olO

about 8.0.

2% pref errﬁ‘%—%{@af '}y%ﬂﬁ“@ DQiW/d[?Q?pgi%i (%@c arﬂrae‘ﬁ’sé?sé%ﬂ}hﬁ“f"ﬁﬁ{‘%%‘mhc 8089 t o

about 0. 30eghyolywiyGivohol (PVA)[o0BysHdxyFheyireathyl telioinse GEMN) di sigildrdydriveyl-

i nvention g,}%

i sotonic v&% ?@mmggb&?r%crl MW-E:EFH:éEHJn A sﬁé%ﬁ%d\%*ﬁﬁtgg@%@? g?\r?%:&w th

the | acri felises 14705 ' fether al 1 y understood to be a solution whose

concentratio nveatol oOnie beddouraibyainy pafic 113
trati ofd0a%)Aitssgb tesnveototshis le tot Bedtolnai byadny paficuiShtisne,

chloride Sb%l:é%&l metéﬁ%mg\ga%m ﬂ%gsvanam{&(és{sﬁf@fhgh@n ﬁb%ﬁgmagmon

are p055|b e throu rsotonrcity
the | acri mgniofie D¥d6°PhHiF PRIVEST 3KBY RHFoxd SEqupBiFan Baved yerostipefiets aﬂi}hﬁst ed
by addi ng imitiyjesmhfort Gt theniofegA MsertisgHhs leASICRAE didgCITiralséRed hblre of 1ewy Ci ty

U cod ¢ SR Bl M AASEES At Soct RRL 6l R DSk L Wioq Lol 10

limted to s Ot ass! am ropy ene

gl ycol , poisgexsdim. e is bplieveditg bgicprposes of HRNGE (Oaﬁ’MAl?f g high awlecHlar eof .

Er ef er abl YeighhsoniohjcOydrophileipolyimer hamgmydryxyoéroﬁdajaambwtﬂoeeulbrsNdig"r@vI ded
one or fr consistin

ngn hal i deﬁ%ﬁ} ggﬁfbﬁw‘g@m@? aof érﬁqe F%E% %’{lﬁesig umrbcagif 50“3@%33 and

non- el ect rysijante e@f@r‘r‘bé@m@éﬁ’ inftigkdisag Qﬂiﬁng‘ n‘@ﬁfalshém?;mﬂmslbeﬂi‘ gsa hayrjsy toal | y

adj ust ed tife l&chiable bdsmnéren@ﬁ'cérﬁ wma@ewaas;agﬁndtﬁe eka@yéckég‘iﬁb §itibh s D!

(mBsm, pr,eferabl

o Cor Hane SRR tatanbib ) fasndinoh Grare iR Banatys ot s Bipese
muci n- | i kevurphefdedchabie PWﬂﬂnaﬂmeaﬂamoth@f pryiremend oidhe epes Thealnd/ or
sur f act antgotecular wéi Qﬁiv&b tEge&ﬁm Witk wpmqmrp\m &e rfgmtrﬁé:éc@la$ whigft néfiBnic

t hout | t at dt [
i ol § kdVGELl PRV ARy Nt S8l o F ey enf e in or
rel eased dhm\tlscnuﬁfursIWthamsehthW@rlnqﬁasmadquaéspszd‘Olhf tine to the

ocul ar surf a@@mﬁt .J & l?éf‘@veﬁ@ﬁat%é‘x@ﬁ'ié Bekr exfncﬁaeeaﬁwa temo oTh'%re
muci n-1i ke nts.*

100561 Ex EaBEe S isalh S o sRer e iy & feal felpige; ol RRESS PR out
l'i mitati orecdir apydiffgeitdinescaedbe biophtivith dew mol¢dRGAeigbtTRiResimLfirstsind theg . |,

taurine, gluiednmRith ﬁgwer)no@meme @wenémb B B:Fha(nﬁg Qneas%%%?h ot

| acti c, tart i d d salts thereof,
ere) S 1 T RtefineS Bt RSB RE e Ry eSS e RV R DeGBNSTE. o
B6, et c ) .moleculaf GG JubBeant aetldrelesseinte theeyeiafterroltys fnys afeebringltne. A
accept abl %y%%l @&'Fté’bmené Qﬁhé’ﬂbﬁﬁioﬁ‘ﬁ’ig} ﬂ'@*ﬁe pragﬁdee'vfeaie?%faﬁg feric

surfactants n’ﬁ‘ges of preferred surfactants include w thout
i mitati ofaBEYRE] F%E’Y(Q-?"@O” evep Afes st °&drﬂaﬁi‘tb‘89'“$§é”“°f-t6’8 an gyended F127,
F87, F77, petdlof BB le.g1ubito sbowd 5@, pol oami nes (e.g., Tetronic(r)

707, 1107 anféoéﬁ Qe pr@Q%{i%g%L)lF N o %ﬁ&lﬁ révReE bR oxﬁ-rthailrﬁlk %%daﬁ cgr?r As

Tvveen(r) T ne or ene et ers
of Cl12 CP&SEQ'F%Q e’ﬂ'eedgf’a‘:k@tel"ih(cﬁ)‘”ch'i’l? a P%‘P@/B&Wtﬁ?é a §?
(Myrj(r) =Bptact ok yrongresdiv e ackaging\sbiatie, gherein theactakng eol(nktnl .m(deé aG

2612), fﬂ@[ﬁ? ne(r)
and Mr angyé’rgm]%?{%%%&% ﬁ%ﬁ%&? gp g"r?‘%regglga 6%&1 ' ﬁfM\{{%ﬁ%gel
contact | PAckagipgprliticas "é?cﬁ%ty??ﬂ,ﬂ?‘)“‘(faﬁ pgipoisg 1p phayt 2¢ %@P&%ﬁ%%cﬂ Peric
| ubri cant pofgstalylenes@eoindvihg aetoidalier yatdhy 6000 od 1ed3! driidie or WIORY tRifferiighe
second | eachabl e polymeric lubricant is different fromthe first

| eachabl e pol yneric lubricant in nolecular weight or in the pol yner

conposition. More preferably, the average nol ecul ar wei ght of the
8



[ 0064] Where a polynerizable fluid conposition is a solution, it can
be prepared by dissolving at | east one pol ynerizabl e/ crosslinkabl e
conponent (e.g., One or noDre NDNOMErs, one or nore macroners and/ or
one or nore prepolyners) and all other desired conponents in any

sui t abl e sgbntemtaniamewpt suticigntie prowde thiispiitios a pifl of fromeabput 60¢a B, wherein

sui talbl e ?ﬁ& Fégsh %mtlma@ran oaxlnsreuhp&ﬁmsab@m 285 td éﬁﬁﬁfdis@rﬂf@d?ﬁk > In &gr
exa e e no er nor e | C, aCl am des,
oo he e PeTERa e iR spnideh BT PRt Apaer SotR sEs G ot by
sul f oxi de leachatis ppjimede wpticakit potha secked leadsble i:-dvmex:awpicmta:detannuaeor

cycl ohexangfgd :ésxﬁm%imﬂé lubfficht @&ﬁ@ﬁ@hﬁromh@ﬁeﬁeac%m@baymérenub%w' e
THF, di net hoxrr\é’ﬂ',t’l hane. or enat ed é‘f{r ocar bons,

fo
el et I BRGNS SERAT 1 R HOHT e S oRPIER % Groce of PP FEsPORTHNS of o
exanpl e msatmemesoroér unid it diffeteht @encealagelhol , for exanple a

wat er/ et hanojgp®j) LénsV}%EﬁJg/eE'FJr Qé}ﬁélnlaeré’j‘ai‘é \Hél fhnown fo a[;%‘?s@ﬁlskuhé}l iﬁ‘ﬁ]%%rrt%rnce

with the pr esent I nvention,

conpr i ses 4fecipyngandsigsing F‘ﬁPféF%ﬂtﬂc‘ é?&j Aﬁb W"%P%%qei G3R 8B P?‘H? H‘led"fi’ﬁl’th“c
pol yrmer s @neferably,| adasst paokegye 4 blisiet phdkygeontodsdoimphisla labaps e gover, . | t
can be a sl tﬂé‘?ov@&@ Q{eﬁéaﬁkrg séﬁgd Jo'tr%ng ereﬂ"\ tH&‘Lése%ﬂJldeQEéJ tg%? an

actinical l'y-cross conposition
is a sol utr?Q?H'"éF" sigyriley @5‘@9'%@ “%Et!‘tq”ﬁﬂt%ﬂ‘JPS?C*d?f‘épol yner. Nore
preferably, Bo4d]uerntes ampaskdgedin indvicual fROkE6s Sedied, dhd seriliRéd @lg..lpast

one act i n' %kla\ye&ﬁrr & él%lﬁgip% @ LBE%DR *aé{rgatsiklllleé in tI?e M»ﬁ? [ﬁ(}egggnd wmﬂ&;oﬁ

fluid corrp05|
nor e nonoﬁ%?%?'aﬂﬁrﬁéef@?e'ﬁﬁﬁ@*?@@?oners andl or one or nore crossli nkl ng
?ﬁetnt s. hngewm] Irt dt€orasve Hith Ge itVRARR, §_§’c§ﬂ1@ﬂ©§é[%pﬁl_@&“€n§ cAEbES frral !

at a r [ sitjon does n
contai n eI e EoRR rahal B R rpireeehS e B o7 & Sconf Brese
and/ or cr ¢S¥petiEOENg agents. The presence of unaccept abl e | evel s of
unpol yner i ze@oss) AGaBKaging FBIGHIAEE iHe i RkoR s &dh%ﬁ:d aﬁﬂ@@ﬂidsm

Further CORBRREEa) f%ﬂ@"@@ﬁﬁ&ﬁ%ﬂ?egtﬁegiﬂaqegiéoaﬁfvﬁw g o0 oo

i ni ti at or sofutiongpf thetvetlipineae bea saling solulivor arbuffereadisbiutieno ad delonlzed water.
phot osensi ti @@46? Thé %Mtiah bAthS invértibh %rﬁamsaﬂg/dbgﬁ cbﬁtglﬁlng 5@cds%h§h@r\gr

th
P ot 1 ooV e IR SoS B sTes bt P IeRr S Pat s ar o
benzoi n nwishysity piovidas, a fimlep dredsnys-whishohayHeaolijadte benfyitablesveniag ofdhe
Dar ocur e( fehntQdt 1dnk g@.gwrse@s@ xmcmé chmp%x@rma9 aieaaaw&?sﬁloa ih?aﬁm?éct on

| rgacure(r olnitiato e selected within
ul do 1T (e 5B Rurinet ORiregpesion ea BRS AP HEVRPERRIgRER- an. especi a1y
of up to 0.0Pe47yPrefered visrwiipeymacingisolnmgs ipclodes tutlenmdt liwitad to, watgger son
skilled i @olhﬂ@céﬁfosé%ér'veckﬁ%é’?@Matéf'@WulS[é’p&fJin?%fcol?olsO@’%Eeb' ﬁibltn trBleQitar

[0067] The sol ution e}% g mer an eachapbl ubricants
def i ned h&ESPHRAMEviene oxigeldiaup Bl"gjl"e&“'ﬁweéghé gregter Han AUt REUMe a

sol uti on whjoot DoGsdattoresy: acmopepsant atdedsyorferviny! lastamwitin desornenle hydroxyl-
constit ue%Bl%alnlt‘l& Hoﬁmlaﬂd H’I rlﬁ@ Wét%om%%%&sgdem)ehg %r’s %ﬁ%ost

pol ymeric starting conpounds used reparat i
pr epol ynePrefelisd Visrosity-gehanpinhpAunsss FppPIpt Qfd’ﬁ%ft’@ei’%qsﬁé‘&’ ied PPMGeIShe
pr epar at i dntludé witiat iipen geliebse ethers.[ 0068] A further sol vent of the

aqueous pr ep@ BIFﬁen'?ﬁ?Aryblle%emwBQe ettlé’r% m[ geiﬁ s@ l\{(ﬂhﬁhyl c%MEQe as

met hanol car

such as NhNirﬁ’FVﬁ@fWW'P@Pﬁmrﬂﬁe‘wﬂeﬁi‘?ﬁ@ﬂﬂw) BXHTQ’%R’PWJPG”W (HBEkous

sol uti on pyebgpobliyettgrtiioss (HRMEW bit v@iktusthyest More preférdblf, 3 cellingse

aqueous sol ution of the prepolymer preferably does not contain a

conononer that needs to be renoved after the lens is forned.

[0070) A preferred group of prepolyners are those which are sol uble
9




Application Publication No. 2004/0082680 (herein incorporated by
reference in its entirety); derivatives of a polyvinyl alcohol,
pol yet hyl enei m ne or pol yvinylam ne, which are disclosed in US
5,849,841 (incorporated by reference inits entirety); a

wat er - sol ulsther is hpdretyethiiabiubosp HST), Rarqgympryinatet cadlelos HEMT), and US

thpﬂ"gal\lloo rq@d&@@thﬁ%%f q‘ﬁéjcéllﬂlogeoé{ﬁ@rg ;)fﬁ%mﬁﬂwel%%ﬁ\gbﬂ%é# an %rﬁ)cﬁﬁ\%]’tfrom

i ncor por at @8°459-0 %‘ft%ﬁtécﬁ‘é é%lbﬁ “‘Pﬁm P’e@rﬁq'yrfm ghoyt 0. Q,sr/b?sqbpﬁ‘\tl@e(b?%we'ght
pol yacr yl arvehemnore ipaesarhbiyriar bisous ©.4% ts hbautil % 0@ peightased of theitstyl amioaiat am

MVA and a are disclosed in EP 655,470 and US
%%QEQ{EE%E%%WBH

5,712,356; cro copol yners of vinyl lactam vinyl acetate

and vi nyl al clB%E It isydenstogd amta%fw&s@av-whamwmw SERRASUS
5, 665, 840; pﬁ?}lﬁly&ijhﬁrdomm Rclugiag edpoiyRiers, uuntbh o@raﬁw adakaipltie Sdnien.

chai ns whi ch [ﬁ?&éﬂ'pﬁ&!&@%ﬁgcﬂhtﬂm %Pth%?r%éﬁ%% h f%’ g/' ﬁmélf nggg %fggand

pol yal kyl ene ane prepolyners
US 6, 165, 4@89ut5 FriipRise @tR8° CgP;ﬂéwa'x %Qm alqwéz ﬂ)*'qtilpwmo@bwtépéefymp%at
di scl osed i2eed-MofRGkeithblyddh ddSut®. c?«?ehtlp%ﬁb% to @ttt @6éiﬁ§dléelﬁf ablce

pol yal | yl am conol.act o r.epol | scl d in PCT patent
application 3@(’%8‘#& rij ez\iﬂ@ I-% "tﬁn% agmg S‘f ‘E')‘?es | es of
silicone- c@ﬁlv%w*ﬁrﬁ@lvp@!@pung/W@cuﬂar@venqnbgfe?oafé@r@asbmfetahlyd@mmrm%sr owned
US Publ i sheelerﬁa&remefe‘?ww 6003r 128, rb\&t prle'@ra%@%n%&?t%é tofhbodiebo daitdrat ent

00 e m i ckaging sclution comprises

et ret i os. 10084 s el SRGEETGTp b BRSO e fetEafo SHAEh comprlt
act i ni cal | yr orosesiuitiricigisir ealitherpofl iy amampunt a:fﬁvwmemhsvﬂ atedecedrsosebiibilivabl e
pol y( Vi nyl @dsdebé aegradatnon[c@Q\Eﬂ)lyétﬂyl@rﬁ%lﬂgfm @l%%g%bﬁgsﬁMQQA B8hthoni@n

actinically-crosslinkab kable p

descri bed %W"T%cwg'ﬂ? pﬂﬁm aBp'E?@)’/‘ggé p%tf""tlaﬁp'ﬁat ﬁH’@ﬁ?‘{P"z\? ?@@d 16562°
copendi ng W1Sincgatreted hesejpl in taenticaty) NeclogB /gD dxolRdti-Eeid esati thelay earber
17, 2004 (Reked t'ﬂe %ﬂ’eﬁ‘:@ﬁt%ﬁ% Qﬂdéwe Hé'gfrﬁa%}ﬁﬁ alPEG- éb‘?:lafmr%rﬁolyﬁﬁhé ﬁvﬁﬂenai

[ 0075] In acc nce wt e | nventiq rion at th

prepol ynmer i 3[8%58'? EB‘T”&"?’%“\%‘? @P“’(f@ﬂﬁP’e’§°9°ﬁ'pf}§}eﬁaﬁﬁﬁﬁﬁe°ﬁ'ﬂ%‘{det he

pr epol yner witsous irhitatibreciirin aeid (oketeghitariztacid nor ofalieaid anbicrampdtiplef rom 3 to
90 % by We'(ﬁ@f%vab@ Eﬁtﬁél@li&la%caﬁ%t%) @fs?tliéfec;brl\ﬁ’d?é §re¥e9ab§par/ aR¥o-Wei ght,

especially a pr oxi nmat %] g/ g
subst ant i aPM4f-agid B elE o5 HRTR3cKPr bloparalible feefprably p'B'E%'E'Fﬂ\Ve in an
i ndi vi dual coasatiblepsaltp tleyevkfe.oc,codient padssiomsordfie ikey.e t han 90 % are al so

included in 3[6651? ?ﬁﬂ&%tbﬁh Bhré Bu%sén@}ﬁ%miim??refe'r:a%ﬁy%h@nélé bQi"fe%%E?é?ﬁ’ T e,

concentrations o Mer I n soQ rom appr

15 to appr gyiferiag agstsH ‘Wﬁ)}h"v@? psterablydmibeidgtined range P HpTBIRi Pt el v 15
to appr oxi pajselogicdily é}fmépjaurmmof abon exabpt & Anyanowep phaialogiebl y 25 %
O appr oxi %ﬁzltnﬁle%gﬁe/r‘?@)é U Shlbe used. Sh@&?eaduﬁgﬁnﬁfaﬁéﬁg by c&r@ﬁtuent of the
pol ymers use

pre rocess accor nventi o
previ ous| y Cpiast fEng eare HOTQPQ‘PQH%B‘PCOHHM%@WG%‘@" afedinows iipe BefEfgﬂ Sk'"e‘* in
preci pi t at terarEkdinlysghebatic 2ol Viititss, e SUSHiuatborate icMiteacid, titrdtegitelgon and

washing, e %tags%rll & {P?t %&(l{%ﬁét’é@% r?e Bgcﬁ)dnY Elgérbonq}e Jﬁ(l%' -2 R‘ano -2- Iéygroxgnetl'rgryeans

ultrafiltration ati'o
of that puridarerappdiel. BisoisdBis-(3- MYW@M‘VWQT*@ (p OW@EE‘M'? ﬁ‘ieﬁ'éﬂe)l Bis-
extrenely awnepdlmsmnefr@holamaam@s (N- (tan@drB@émlpﬁ-amaetasﬂesatoad =0id)) 8E8S

sol utions tai [

reaction p& o'g ﬂer?J’@%mﬁgE f"toetﬁgr?esﬁl?#r om g}' {EJSX r”P& © eﬂ'f?’g]ﬁ such
as, for exawa@neaﬁmewpymmc%ﬁr&%m me@ml@o)ethane[se&macmhéﬂ%?seﬁdt’*r ed
purificati afrihomRpopirREutich abillE PHESNBibSrakiseN, N-bis hehaE @GS acid), TES
according to the rnvention, ultrafiltration, can be carried out in a
manner known per se. It is possible for the ultrafiltration to be

carried out repeatedly, for exanple fromtwo to ten tines.
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[ 0080] The nunber-average nol ecul ar wei ght M of the hydrophilic
polymer is preferably from 10,000 to 500,000, nore preferably from
20, 000 to 200, 000. [ 0081] Exanpl es of pol yvinyl pyrrolidone (PVP)
include without limtation those polymer characterized by nol ecul ar
wei ght gr ageg rtﬂﬁydiﬁxﬂ:ﬁethﬁn@&yll E-afihoetiarQuifokic 528), s thetddg phodphste

[0082] Exapp, e8fN Hﬁ%%g'&rﬂ %6#{?1)&{&9%%38& A WelellePRiE. Or € nore

vinylic MONONBF 851 NG ud%s
vi nyl pyr r ofMigeReePhs h%bﬁﬁ@q{fyp@mwM}ngmo)pmpane (bis-TRIS-propane). The
Vi nyl pyr r obrmélane/edirmpriffblydgant is1pet dmountricbasry toiefectne nyathiednd £pig of

Copol

Vi ﬁ§| %gre ioﬁégwﬁ@?&néq%&pa?’gﬁgc@gﬁ%x W‘B?Q}g ,[9’63} esﬁﬁ Cé?‘t acry‘# PPL
copol ymer . 0-001% P@ie siefamthninreS 0tk toal % ees E"@fﬂfabwfﬁ’@l 8 RS % taabaidies

wi t hout |ioBgwabyeegithe fam |y of GANEX(r) Alkylated pyrrolidone from

| SP Cor por at '[db@gl'rhe solht%ﬂ??lcoéfr@%{h vSTtBREPégpﬁ&LW ‘l’oﬁ‘ﬂlﬁ?églfil}l vgtd ve is,

for exanple,
pol yoxy- et H tﬁﬂ‘l‘iéheétafﬁé?m?“éc‘ﬂ h theﬂww@\ﬂwd Assilugion yhieh IS@PWE\C vibitheact ant
(TERG TOL O)a&nmapﬂlhcylé)gyﬁréily Lsdeesrdle bad sdidiod whosE\MERENGrAtbn corresponds to

pol yoxyet h C e 9
| auryl et hé%@i;?g?tg £ et hy eneﬁﬁ%"o(r?%%mm#gogHdsr"é@ﬁ ?‘ene!)r%d%tﬁ ecyl
et her), orS%c ’6"&9@ %%P‘?'ﬁéﬂml@fm‘ét‘iﬂﬁls@ﬁ’e oxi de and propyl ene oxi de.
[0085] Exanplase]ahe omakivoapahe/e@ing ffid, etehr;eh emsghed edred fREin) Mapye ene

g;( ied :\'/ ;P f ;%cﬁﬁtewtbg QQdfriixg A n%ﬁm ctcﬁ'grlo |Q 9+]b%¥%@l ICﬂ %ﬂe@%&%ﬁgﬁ?ab@h i ch
PLURONI C- ReGeyiarlypeqaniatlederigity a?ﬁ'ﬁ'«’@ﬂﬂ“’@ Iyt F‘5e rt9F "“MEQJFWB@F chlopds. oxamer s

are tri bl opdassiopehliprie; glystirdlprépyRns§iyded bolyds, REQ'IIBBQCRE@ ezl " PEO'
i's poly(et JMu EhePedls gﬁ%faﬁglg théD lﬁgont? 3f tPé’JoMé [}ro?ﬁ'%lsglnﬁonqg(ﬁrgﬁaed bH one

[0086] A cons era oxarmers
in the nol @’d’ﬁﬂf%ﬁ‘"%l”@ﬂ?tse‘éﬁﬁd frem fﬁ?@fqﬂEGP’PPU‘Q%ft"P'EIha'ER&i%?“é@ of

pol oxamner seledwelias ¢.dl bdiuhMicarkbde) 2hd Aon-dl@drolyfiPecbmpdéiibls. TR tonidi§df 184,

185, 188, : 331,
ol v e e
pol yoxyet h{FIQSAR: Psgierably fromapoub pPLIA35QMPE®s can be reversed creating
bl ock copol ymess inaddordaime vsmnmmhmmonPlﬁ@sErEBnIEEK]urm%‘rlcOrhpraeemkusimm as

PLURONI G- Eath B P%mrﬁlc?ll&er[egggl até;@‘s &ﬁ%c@ﬁt@ pol ymers with the

nerely

structure (PEG t are available with

di fferent noll @ EéFmV\E"Vd'HF'"a\'hﬂm @‘?J‘P@}’ “ihB‘ét limitefion povalyralicscider  of
pol yoxyet hydiysstdearahdpiad likeg prroginHide eaterigchis beasad be guaavmateras whighatanng

bl ock . COpOﬂ)é’r@EEs%d%ﬁtfﬂuwgg and 519\9[% Widr extended period of time to the gcular surface of
(PPO- PEO) 2- NAC1-12) 2 EG PPO whi ch are known as TETRONI C-R(r)

pol yners. M€ 8’8‘8?‘"?50“’”983&/55??5%'9? -dhe "HB'Fym%FWﬁ/Préf?égbﬁl'%Wﬁse@b'ﬁol yner s
can al so be‘fedtaslagnadsvm th hydrophilic bl ocks conprising a random m X

of ethylene Q%x@rﬂﬁar@%ﬁﬁ}}{élﬁﬁﬁuy%hg?@raf rﬁ&@rﬁk‘n%d@%tﬁo’iﬁ lirfi %tu??ﬁi ntain

t he hydrop h|||c character ene oxid
pr edoni nat @’"0"3’1"1%‘? PEPPYYIG ‘??é’ (ﬁigﬁ% 8‘6}5‘8 BF’ES %Igoi rige, 9'vpiae: 5‘% e digpy!

et hyl ene oadiddde.anglycolic, lactic, malic, tartaric, mandelic and citric acids and salts thereof, etc.),
linoleic and gamma lincleic acids, and vitamins {e.g., B5, A, B6, efc.).

[0060] Surfactants can be virtually any ocularly acceptable surfactant including non-
ionic, anionic, and amphoteric surfactants. Examples of preferred surfactants include
without limitation poloxamers (e.g., Pluronic® F108, F88, FE68, F68LF, F127, F87, F77, P85,
P75, P104, and P84), poloamines (e.qg., Tetronic® 707, 1107 and 1307, polyethylene glycol
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propyl ene oxi de repeating units. Such bl ock copolyners are avail abl e
under the tradenane PLURADOTED. [ 0089] Non-crosslinkabl e PVAs of
all kinds, for exanple those with | ow, nmedium or high polyvinyl

acetate contents may be enployed. In addition, the PVAs used may al so

conpri se sggld ofpatgraaag (er"SI'weEI% z@ma&i@aovrpowcyamyrenaq;rr%w@&bwéﬁ@ to

16% of copol nme on-reactive

PG i t h She TGt Aipnale B, Bt 25 evavenine rESl Wik sBhan 5006
pr ef er abl ypdlygmthylemﬁamomm dlvecl pearhienAtad® q 00 EndRmphateric siriegsits nkabl e

pol yvi nyl @hgﬁh@ir@ee‘gﬁbQM@ﬁalh@ gﬁw,%@@ent i nvention are known and
are conmerci e bran

Mowi ol (r) f rgdr?\%ﬁ 'lelfu? F%&f"éﬁ%‘@ieaf {P‘Fb%drﬁﬁf%?ﬁt@fﬂ%'}s C@S'ﬁrésg%lpm(rﬂf ppon
Cohsei, Japetry a first leaghgblg pplymericilgbricantl @nd & eendnd laaghabll eolgrmietictiubieandf t he

| eachabl e |ishsii $a8édond Bhehabld SolfrBélE nfb%a'ﬁws @tffbl%ﬂt mg drsneéchaﬁlé ect
adversely t he Q

enchanl & TEEe bR 8 rBRE Pt eBEYor & nd s Eomaestint Mirs mrélp Ry te
nol ecul ar avefaghmolgeulatineight & the spedngiraciablecpplymericiitiricent éwt leasi about Bar
wei ght . fozabﬂm&?o}mzhm@a@ﬁe@bolyrﬂmmtﬂn@m in another aspect, provides

a process fo n cont act S of easin 's
initial di sc@"n@lﬁ’ %H%caéﬁ” PTPates C%P“;“E?gﬁ?%‘i’ﬁgﬁﬂﬂ%fé‘"%‘ﬁécfe%P’%éeg "

i nventi on ‘eapirersadydieasl lseeisgniod forreelatlemrnpinfgnsamwdmergeionic@ﬁ@nkab!e
fornul ati oydiophirt peyerst(e. figdchate mwkea@ mbndéme)t»aﬁtdlﬁeeémmomémar%@h& he

| ens formul atdrqgﬂlln QURLLSE wntﬁtr‘el f Sstent r%?n iof hydgﬁel)frrerf?rﬁngt‘forranﬁ afa °"é80nd

a second | ea yirert c wher’el

| eachabl e peAiypiEFable fl“ tromeasitios) @ﬂée piseldiop&F aﬁ‘é‘@"hfﬁ‘?ﬁ:'lﬁlwéloémiw‘aand
di stri but eidmpératieme@isotex of the contact |ens, wherein the second

| eachabl e polypgH | i ffere fir abl e
pol erEI’I o UL IE@ V!llferé & BJr%rﬁeE?‘i%qle ﬁuup om&ﬁ ltloﬂtis o?;imﬂﬁq b néepargaab
conposi t i o¥ssolg ﬂd‘éﬁ‘?h‘g’lerfﬁlyﬂﬁézah'fﬁfo‘e‘ﬂ'@l‘ab@cﬂ?tﬂa@ﬁent férﬂs OP?IO%{"Qant ai ner
cont ai Ni NgmeénoRRAK e df grofedmbidroridts adns? oBé 6 rhdd€ pre pelyraeds) @ld SIDbthkridesired

conpri ses c.%mél)ée&l%% L.é s%l?{l»%”s%\v@&l kR&Lr}’tH‘Z e}sE'n Q@leﬁ‘lﬁq}s'é‘é %nf'u%ﬂg' gnt to

provide the a vis roma
cent i poi sesut@'ea’tﬁ’b’ﬁﬁtsEt?vf?é?{ﬁ'%i’léé”’éﬁasﬂ%’ BB?@fseanﬁ’fay‘Pferqy’rﬁ"@Jlﬁ’but 2.0
centi poi semétparabent fudteraesichpotyicacit anddds, sualds @impbYibrmesmice, smbrfaact ant

havi ng a ”%Jrﬁﬁg&ﬂ{nt V‘Q_Icg QE dﬂrr% |&P@zﬂe%%%p%th?ﬂ&oa@'k%{%ﬂés ﬂﬁ) t he

sterilizin fogel cont

soft cont a‘i‘??t°l’"e?fs°\’°’°he"a'[°66§‘3‘]’°9%‘lﬂ?§ fﬁ@é@??’%@ﬂ‘e%Pfhéﬁsf"é‘?ﬂ?mﬂieﬁé'ﬁt s and
pr ef err ed dmitbakysrbarier dibxgbacdnd halngenaet tydranmony ife epsndly/tricndroaticina g

pol yners, énla%*s}f'n%&d?éé éf'sﬁﬁab%fso&g}ﬁ? P&%@&Ulé‘rﬂnﬂ'ﬁfé’s‘é Jv;§l@nvr;ﬂ3éqraﬂgﬁdi for

Iensformng ormul ations (lens-formng materi a eachab
| ubri cant sexafﬁa‘ew@&egethgfé%mﬁ hepteffieethang M2 at i on, and the others can
be used in t [{085]asprotiamae vith ¢hei prasenttinvention, apcﬂy@@ﬁila]blel.ﬂamls:ompbsﬂlnf or

maki ng Conéo%hsés%f‘téé‘s? tm%r cﬁffé?@rlt EnM‘H‘@FbsEiﬂk&i&%ﬁr%ﬂﬁlhéd&'lyHePsdanh R !Eél-?or%(r) £

and, for exa In cast nol pin castin
n?a(ljy- %‘Elnéast

exanpl e, ’Pfﬁ""'ﬁaallelp“i?a'g'f‘ernﬁf’ﬂl L) 50&3% F‘gf"f’?}“ Tnfidsd g
two nol d smtpnmssan @dlinicpityrdressinsableprepabimikr. Préferabipss fluid. compésitiog tis aand
second nol gy h& c\f%ﬁleasTBﬁ‘e édttﬁéélly Hﬁlpg rﬂé?l thord Sfel‘e’?ﬁﬁy Qﬂwﬂ E&'ﬁpom%ﬁjlb 99 ( Or

optical) surface ‘ E?‘ﬁ 191‘\‘1’ nes
(or opti caly'e¥gre %’5 ° %asf ?'}esaft“}iﬁﬂy’%’%?? 8 ?TBTEB" HaE" VIE'§ uaqeéSt?:od'ﬁ'ﬁt aur ed
t 0 recei velugaohmpoition carsaled(btitvagferably does nbid comprige crevdrmpore moricorens dne

bet ween t h§ nfohd :%&cré’fﬁ’érg'aﬂ@oﬁwefo@%re%%sﬂnhﬁg §€éﬁ%”ﬂoxﬂ@r€ud HRGrRuhtlcRHSse The
nol di ng surface

o a Ao empresliondulbe g ket & miehpe N B TRe i SR et
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[ 0095] Met hods of manufacturing nold sections for cast-nolding a
contact lens are generally well known to those of ordinary skill in
the art. Virtually all materials known in the art for making nol ds
can be used to make nol ds for maki ng contact | enses. For exanpl e,

pol yneri ¢ matentaimlsscceptable !a&lmhwmkumﬂmonpﬁégmmaﬂmdlor
pol yStyren&ossPM%ag@n}&%é'p%s?flc@ ok ThaORRLILTRES o?t?l'&: n\g."f\ér. 83{ ﬁ&%ﬁ&?' €

Topas6 COG grade ™8 ear anor phous COF ene and
nor bor nene')"a‘fr?'B?fF U PEeSelipsine geents 'QWF‘W‘F exigasHerR yeranys t@Uhﬁi“‘t‘."a”Wéw

Jersey, ZeﬂuftBoo(np))snamcbaZ&mthémﬁmbﬁMaZﬁEmoﬁitﬁﬁhte6du8h ddbollneibatich | | e, KY,

or the |ikg.can LS!?% @'ﬁ)%?nitiag Pl ﬁﬁét@nlgsphgtla?ﬁtnsﬂérgﬁ‘h%{oé Fﬁgrts and the

transm ssi on co such as

[0096] A pépsBriongitnginpiesense i ﬁéenard?ewor {equdgﬁ'ﬁﬁﬁqf’bﬁém%“ée%t nol d
| enses fr ogntractioameatientni ng formul ation in nolds based on thermal or
actinic pol y ]Z&tah@gs of su tab[leo&%q]mt’a&{saarg 581 §ih Infe P&peqd‘f Iq% when
the pol yneri e cohponent nposition'is Yorposed
essenti al | gyclohexplplaaqm@ll ketone,or Demuma@loelrg‘anhrd@ t;a:ee, forssxampla Gatdaere 1107 Tor
conposition is @ured actinically under a spatial |imtation of

actinic r a3t orf%eD Threfmeut efcﬂhﬂfc’éﬂ'a[?f)’t’i'?‘éﬁ sefegied withipyide imits, agamount
preferred ofepsabdeg/yof glepayner bibspedaly of gae d.00Mglg &.prgpaly@et having

I t 4 d
S SRt Sl 93 i
Patent No. 6[®87 TPSEU'Um%W%f@émlvwe&)fr‘"ﬂ&ea{?@aa%@'”wﬁ@tﬁ &efined hereinplere
enti reti esis preferafy0NLB¢ séiitien whigh afeabdresomtibrowiseh i red oﬂéseenmlyd&d fro@ns

can be re I se.
[0009] 11 Flicores pafud 18 Harfal deB HemAGfiolsoBp B ool RE LAy

al r eady pu?qmo@aﬂsw%fsw Yeiergeliond f'ﬁg’mth‘V'f‘ﬂea'idr‘R?éfﬁ? fTef SeRMEFY af t er
renoval ofprbchmtsrfmhdeduﬁr@nlsa preparation pbthe pepdijhdry necessary to fol | ow up

with purifi Czdob hﬁeﬁ%aﬁéﬁ?@ﬂﬁéa Bﬁsapﬁ{zji &thr skltiSn frd 9@9&&&@9&

prepol yners 0 not contaln an esired constituents of 1o
nol ecul ar %{Féﬁhﬁ'h‘t’“c EDASHGRbrRtIARO! 9 ReordsosYanehis @ cprbaulie ecid amide.such r ee
or subst anas Nidimdtytfernfamode, sidimetan Beokitiel Thé Squrbok SIS Frefedbly contains
extraction o-Tr o[ e | §pensed wi th. Accordi ngI y, the contact |ens can
be directly trans? orred in the usual way hydration in a packagi ng
sol ution of t[%)ég]lTﬁ’@é*ﬁ‘ﬁ%ﬁs‘('H@E@Fihﬁéffp%hﬂ'ﬂﬁf@)e erpliy ¢pes nplegBlPino- use
contact | ecfm'aon{nﬁé}llwhbédsﬂ@& reolodetafeont Bos islf@med. s produced from an

aqueous sol Uldfth DreRhedbicGEGh déyﬁyyng;s%%m ERMATRL AR Gl ol e

i nventi on, e Cros S not con I n any
troubl es on%fg?'}‘ﬁﬁ?i"ie't“l rgigure;and pa °'t9ﬁ@F etk Mskablad @ deepgraure belew gt out
subsequent 8®g}andGts aphthafbiicaicafipasise. Ilﬂ%uﬂgaelaﬂvah&igémﬁdhﬂ ah attiicaly-

essentiall y & 95? ?&%;HSH %’?)’fo é&?)ntﬂtgv tue:fgrﬂ?(le g%@%ﬁrﬁﬁ ﬁ)F?tocar;y

out subsequen enses el steriirzed
aut ocl avi n@"f’l’ﬁe'ﬁ?ﬁ" FPRtaRE AT PG SURPTRRAY MR- Hﬁ%‘l”etaﬁ@ FroFERRAY aEm
t he nol ds. radiation| #202d) ddlice, prefasabiyt ani ophtRalinic@Byicd Mayrefuiret figdtic:Alg pedibre

provi des b t C rising
B pol yror e DLERARA o 90N A BRpickled HPRM A BRI S
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| eachabl e gahataeubeqlerd EdtiemDéxchageantha i ABe siP isadthaesssdi. ght bei ng

at | east 20 tor hahfteobe bl ARy BBLFRUbE Bl AL itfuab /16 S bt
lﬁm’(ed to,a water-soluble crossllnkable poly{vinyl alcohol) prepolymer described in U.5. pat.

Nos. 5,583,163 and 6,303,687 (incorporated by reference in their entireties); a water-
soluble vinyl group-terminated polyurethane prepolymer described in U.S. Patent
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[ 00103] Above descri bed various enbodi nents and preferred enbodi nents
of hydrogel lens-formng fornmulations (lens-formng materials),

| eachabl e lubricants, and the others can be used in this aspect of
the invention. [00104] The previous disclosure will enable one having
ordi nary SAgplidationPubligatié No. R0040082680GReréih BcdrporatBd byrfdferdnde MIitd @htiréte);

better enapl.e. > n | £ ] Hodi S, he
advant ageg}}%%'ﬁa(ta“tr]%(;%ff Eﬁé’lg@{g Ir %%(':1 g" ?Dg)[etﬁh %HQEF‘%@O&%&H%&R?SME? :;Le d'%)@’ g?#pl es
i s suggestieHS Siahédelincorpprated by refRipicg il aMIEYE 2 sRtshPeUbitrossinkaklad t o
I[ i) (r)n'lg 5} f;le pofy0iee peboliher defuibed in US. PalnNR 1661 7h,68Wankd o dsnlnirﬁniymed

. 0 r t are
pr epar ed ﬁeg%ﬁ)dr’g’%f ilp%t(g:ﬁ(; rﬁ\ "5/18 aﬁ:ﬂgb?@fbgt%%ﬁ’g%&g?@{eﬁ)@%gﬁéq?g R%I)S"?Mi chis
wat er - sol UPFCEPOERY Dy sefpraneedr Ihplk P@fﬁ%‘leﬁhﬁaﬁe@‘? 't PeiYACOIamideyFrespkablenat er |
pggt ?i Ini t | shdtioticall dop@pniars 6f VA Rictafd, IMASRE & carhdripmEh @Rk aleS)sclofal ipRRNMET
1 Pl ur qni F . C :
pht hal ocy;grzi"lb%gé %n&l%zgngg%()%f%%ﬁ( ﬁ%‘% g‘%ﬁ"gﬁ‘ grli%?iy'oyrI %\%Qt ‘?’%g{etﬁtesang e lar ed
to cont ai rlgbelevighAre@isdsed BFEMEREGET arhUho 685 H0omiysthel-paheeigr e 2959
(by wei ghtcopshasais @ith @sssjirkaie sit@ geainsfwhich el distesdonEP 930635H8nd 05 3% by

wei ght of Dl % RERehlfor Qukﬁ.%?e hycQ¥etne %feﬁg é&?ﬂi&&&%ﬁ # 'ﬁ"&s%gi‘lf PVA;
by wei ght neasure ai&ﬁjelycen a%rey of total Croner. ol | d% an . 5% of
Gohsenol @58 157 4Q@irghelkyirng SlyFidetmimelpendsie Rgeogrers diedpsedinoner
solid), armi@ParidUss) 22103 dndictospinkatlaimhiaiéaniinargacbadlactine prepolymers
transm t t JGRsQfin BEH L@%{:@%&%ﬂ%ﬁ Lédd msq %rtd Ja, L;%%.i on Il is
prepared to contaln %8 % by wei ght of’ nel filcon A 0,095% of
| rgacure 2956073 Exeprigs ¢ siicipgrprtaningprerchmsrsare GG ¢Recied i cogmeniy-
owned US Published Patent Application No. US 2001-0037001 A1 and US Patent No,
5,039,813, which are incorporated herein by references in their entireties.

[0073] In a preferred embodiment, an actinically-crosslinkable prepolymer is a water-
soluble crosslinkable poly(vinyl alcohol).

[0074] In another preferred embodiment, an actinically-crosslinkable prepolymer is a
crosslinkable polyurea as described in US Patent No. 6,479,587 or in 2 commonly assigned
copending U.S. patent application No. 10/991,124 filed on November 17, 2004 (herein
incorporated by reference in their entireties).

[0075] In accordance with the invention, the criterion that the prepolymer is soluble in
water denotes in particular that the prepolymer is soluble in a concentration of
approximately from 3 to 90 % by weight, preferably approximately from 5 to 60 % by weight,
especially approximately from 10 to 60 % by weight, in a substantially agueous solution.
Insofar as it is possible in an individual case, prepolymer concentrations of more than 90 %
are glso included in accordance with the invention. Especially preferred concentrations of
the prepolymer in solution are from approximately 15 to approximately 50 % by weight,
especially from approximately 15 to approximately 40 % by weight, for example from
approximately 25 % to approximately 40 % by weight.

[0076] Preferably, the prepolymers used in the process according to the invention are
previously purified in @ manner known per se, for example by precipitation with organic
solvents, such as acetone, filtration and washing, extraction in a suitable solvent, dialysis or
ultrafiltration, ultrafiltration being especially preferred. By means of that purification process
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0.5% of Mowi ol 10-98 (by wei ght neasured as percentage of total
macronmer solid), and CuP in an anmount to provide the fornmulation a
transmttance of 98% Lens production [00108] Formnul ati ons prepared in
above are dispensed onto a female nold half by using an EFD aut omatic

di spenser dﬂqé plepblymérs B?ISEH‘C)NE?EBG% é)@'ﬁﬁ{alg pi_if@'fditinh@} éxahmplelil®s fateed Wi th a
correspon £ cl.ose | a_pneunmatic
cl osi ng syééc{“genqﬂgé?ﬁg&%&gsn%?dg? ?sotﬁgi%é '?:'J_ua? 25'83‘6’ Hb garnl%iyg'}% f ‘;}g)rm en ‘9'@?/

| i ghts (1. 3ofHascHEh agealty, angfromatastingangiesialsr such psnforikamplg ngerpolymeric

[ 00109] Eactonbtiwmisi s packaged in a conventional blister package

containing t respondi ackaging splution and sealed with an
P o num cent oS SRR ol BRE el e Hbbdim B R iR Brofteey o
Aft er aut ordcarding &p, the inventipra vittalliirationcean he c@rierbell Ingsmartnet knowo genssclt is

| enses ar epddsibie fdriHaaMrafibiatichitg Bé Edrfidut Rbédaiye e Bianigh MIRERHRNb & kimes.

e dent | 1 SepvnbeyFelSR Bloe Sy M R PE i R s
f or mul at i opusitylis afipineg.| The Fhlected daaseecaf purdy candmprinsipledogas higb @s tlesimdiiAat i on
| or 11 argitsdid @Bidude tbah@@sgréd @ Pulitf RSBPeRRIR, the SFRcE MR &ildisehvay t hout
addi tion of 0 F;‘irclzrdoassbl [ nokubﬁ e hP}{As. % | e 2i LFns %cka i ng Sal i nes
[0110] A ST 2aiizd S5 by presiicts wichicn e Slslien ST GBMBSRDET by | ene
gl ycol ( PEGA0WYyS] lnazonixpesydindig inventien, eachahlg dibbcants abe Gorosstinkdbleam
chloride, RdpRfdpdiiveadi o Mithyd aAGRBaINRATORRILE FHolpsrirétebly PalfBio
pol oxamer Hé%%,e . rr11d V}gbgr e prepar gd vt E\s é/ag WERg, concent ratd ons
(w ) of  HPREEer-g Y shehiE hudooty pohmers son broveed 50 g BV Fe shEbifgit 1
(f or mul at i tbaleny-foaniag patskialdied, dan prodecedipfidally @¢ar comadt Isasesh rierplam obraved.
The Vi scosibssikbbib 08. Witvekitiliip sbidifkabR gfdiBs)hldb SR Gok@BS M8 teat S
(packages) arla |S10ttrirn]1ﬁgd tg? l?o?yldlrnsl(%lc]::l?orls &’%B Ec:ﬁ%tmige%.l Aoﬂ?midel_s",aplvgylgctone, a
hamaopolymer of a vinyl lactam, a copolymer of at least one vinyl lactam in the presence or
in the absence of one or more hydrophilic vinylic comenomers, alkylated
palyvinylpyrrolidones, a homopolymer of acrylamide or methacrylamide, a copolymer of
acrylamide or methacrylamide with one or more hydrophilic vinylic monomers, poly{ethylene
oxide) (PEQ), a polyoxyethyilene derivative, poly-N-N-dimethylacrylamide, polyacrylic acid,
poly 2 ethyl oxazoline, heparin polysaccharides, polysaccharides, and mixtures thereof.

[0079] Examples of N-vinyl lactams include N-vinyl-2-pyrrolidone, N-vinyl-2-piperidone,
N-vinyl-2-caprolactam, N-vinyl-3-methyl-2-pyrrolidene, N-vinyl-3-methyl-2-piperidone, N-
vinyl-3-methyl-2-caprolactam, N-vinyl-4-methyl-2-pyrrolidone, N-vinyl-4-methyl-2-
caprolactam, N-vinyl-5-methyl-2-pyrrolidone, N-vinyl-5-methyl-2-piperidone, N-vinyi-5,5-
dimethyl-2-pyrrolidone, N-viny!-3,3,5-trimethyi-2-pyrrolidone, N-vinyl-5-methyl-5-ethyl-2-
pyrrolidone, N-vinyl-3,4,5-trimethyl-3-ethyl-2-pyrrolidone, N-vinyl-6-methyi-2-piperidone, N-
vinyl-6-ethyl-2-piperidone, N-vinyl-3,5-dimethyl-2-piperidone, N-vinyl-4,4-dimethy!-2-
piperidone, N-vinyl-7-methyl-2-caprolactam, N-vinyl-7-ethyl-2-caprolactam, N-vinyl-3,5-
dimethyl-2-caprolactam, N-vinyl-4,6-dimethyl-2-caprolactam, and N-vinyl-3,5,7-trimethyt-2-
caprolactam.

[0080] The numher-average molecular weight M, of the hydrophilic polymer is
preferably from 10,000 to 500,000, more preferably from 20,000 to 200,000.
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[0081] Examples of polyvinylpyrrolidone (PVP) include without limitation those polymer
characterized by molecular weight grades of K-15, K-30, K-60, K-90, K-120, and the likes.

[0082] Examples of copolymers of n-vinylpyrrolidone with one ore more vinylic
monomers includes without limitation vinylpyrrolidone/vinylacetate copolymers,
vinylpyrrolidone/dimethylaminoethyimethacrylate copolymers (e.g., Copolymer 845,
Copolymer 937, Copolymer 958 from ISP Corporation),
vinylpyrrolidone/vinylcaprolactamldimethyl-aminoethylmethacrylate copolymer.

[0083} Examples of alkylated pyrrolidones includes without limitation the family of
GANEX® Alkylated pyrrolidone from ISP Corporation.

[0084] A suitable polyoxyethylene derivative is, for example, n-alkylphenyl
polyoxyethylene ether, n-alkyl polyoxy-ethylene ether (e.g-, TRITON®), polyglycol ether
surfactant (TERGITOL®), polyoxyethylenesorbitan {e.g., TWEEN®), polyoxyethylated
glycol monoether (e.g., BRIJ®, polyoxylethylene 9 lauryl ether, polyoxylethylene 10 ether,
polyoxylethylene 10 fridecyl ether), or a block copolymer of ethylene oxide and propylene
oxide.

10085] Examples of block copolymers of ethylene oxide and propylene oxide include
without limitation poloxamers and poloxamines, which are available, for example, under the
tradename PLURONIC®, PLURONIC-R®, TETRONIC®, TETRONIC-R® or PLURADOT®.
Poloxamers are triblock copolymers with the structure PEQ-PPQ-PEO (where "PEQ” is
poly{ethylene oxide) and "PPQ" is poly(propylene oxide).

[0086] A considerable number of poloxamers is known, differing merely in the molecular
weight and in the PEO/PPO ratio; Examples of poloxamers include 101, 105, 108, 122, 123,
124, 181, 182, 183, 184, 185, 188, 212, 215, 217, 231, 234, 235, 237, 238, 282, 284, 288,
331, 333, 334, 335, 338, 401, 402, 403 and 407. The order of polyoxyethylene and
polyoxypropylene blocks can be reversed creating block copolymers with the structure
PPO-PEO-PPQ, which are known as PLURONIC-R® polymers.

[0087] Poloxamines are polymers with the structure (PEO-PPO),-N-{CH3);-N-(PPO-
PEO), that are available with different molecular weight and PEQ/PPO ratios. Again, the
order of polyoxyethylene and polyoxypropylene blocks can be reversed creating block
copalymers with the structure (PPO-PEQ),-N-(CH,):-N-(PEQ-PPO),, which are known as
TETRONIC-R® polymers.

[0088] Polyoxypropylene-polyoxyethylene block copolymers can afso be designed with
hydrophilic blocks comprising a random mix of ethylene oxide and propylene oxide
repeating units. To maintain the hydrophilic character of the block, ethylene oxide will
predominate. Similarly, the hydrophobic block can be a mixture of ethylene oxide and
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propylene oxide repeating units. Such block copolymers are available under the tradename
PLURADOT®.

[0089] Non-crosslinkable PVAs of all kinds, for example those with low, medium or high
polyvinyl acetate contents may be employed. In addition, the PVAs used may also comprise
small proportions, for example up to 20 %, preferably up to 16 %, of copolymer units as
mentioned before. The use of non-reactive PVAs with a contents of polyvinyl acetate units
of less than 20%, preferably lower than 16%, is preferred.

[0090) The non-crosslinkable polyviny! alcohols employed in the present invention are

known and are commercially available, for example under the brand name Mowiol® from
KSE (Kuraray Specialties Europe) or Gohsenol (Nippon Gohsei, Japan).

[0091] It is understood that the addition of the leachable lubricants into the lens
formulation should not affect adversely the optical transparency of the result lenses. The
leachable lubricants can be the same polymers having different molecular weight or
different polymers having different molecular weight.

[0092) The present invention, in another aspect, provides a process for making a soft
contact lens capable of easing wearer’s initial discomfort and end-of-day discomfort. The
method of the invention comprises the steps of: a) curing a hydrogel lens formulation in a
mold to form a hydrogel contact lens, wherein the lens formulation comprises a first
leachable polymeric lubricant and a second leachable polymeric lubricant, wherein the first
and second leachable polyrﬁeric lubricants are incorporated noncovalently and distributed in
the matrix of the contact lens, wherein the second leachable polymeric lubricant is different
from the first leachable polymeric lubricant in molecular weight or in the polymer
composition; b) packaging the hydrogel contact lens in a container containing a packaging
solution, wherein the packaging solution comprises a viscosity-enhancing polymer in an
amount sufficient to provide the packaging solution a viscosity of from about 1.5 centipoise
to about 20 centipoise at 25°C, preferably from about 2.0 centipoise to about 15 centipoise
at 25°C, and a polymeric surfactant having a molecular weight less than about 2,000
daltons; and ¢) sterilizing the hydrogel contact lens in the package fo obtain the soft contact
lens.

[0093] Above described various embodiments and preferred embodiments of packaging
solutions, viscosity-enhancing polymers, the viscosities of the packaging solution, hydroge!
lens-forming formulations (lens-forming materials), leachable lubricants, packages, sealing
and sterilization, and the others can be used in this aspect of the invention.

[0094] Lens molds for making contact lenses are well known to a person skilled in the
art and, for example, are employed in cast molding or spin casting. For example, a mold (for
full cast molding) generally comprises at least two mold sections (or portions) or mold
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halves, i.e. first and second mold halves. The first mold half defines a first molding (or
optical) surface and the second mold half defines a second molding (or optical) surface.
The first and second mold halves are configured to receive each other such that a lens
forming cavity is formed between the first molding surface and the second molding surface.
The molding surface of a mold half is the cavity-forming surface of the mold and in direct
contact with a fluid polymerizable composition,

[0095] Methods of manufacturing mold sections for cast-molding a contact lens are
generally well known to those of ordinary skill in the art. Virtually all materials known in the
art for making molds can be used to make molds for making contact lenses. For example,
polymeric materials, such as polyethylene, polypropylene, polystyrene, PMMA, a cyclic
olefin copolymer, such-as for example, Topas® COC grade 8007-S10 (clear amorphous
copolymer of ethylene and norbornene) from Ticona GmbH of Frankfurt, Germany and
Summit, New Jersey, Zeonex® and Zeonor® from Zeon Chemicals LP, Louisville, KY, or
the like can be used. Other materials that allow UV light transmission could be used, such
as quartz glass and sapphire.

[0096] A person skilled in the art will know well how to cast mold lenses from a lens-
forming formulation in molds based on thermal or actinic polymerization.

[0087] in a preferred embodiment, when the polymerizable components in the fluid
composition is composed essentially of prepolymers, reusable molds are used and the fluid
composition is cured actinically under a spatial limitation of actinic radiation to form a
colored contact lens.. Examples of preferred reusable molds are those disclosed in U.S.
patent application Nos. 08/274,942 filed July 14, 1994, 10/732,566 filed December 10,
2003, 10/721,913 filed November 25, 2003, and U.S. Patent No. 6,627,124, which are
incorporated by reference in their entireties.

[0098] Opening of the mold so that the molded lens can be removed from the mold may
take place in a manner known per se.

(0099] If the molded contact lens is produced solvent-free from an already purified
prepolymer according to the invention, then after removal of the molded fens, it is not
normally necessary fo follow up with purification steps such as extraction. This is because
the prepolymers employed do not contain any undesired constituents of low molecular
weight;, consequently, the crosslinked product is also free or substantially free from such
constituents and subsequent extraction can be dispensed with. Accordingly, the contact
lens can be directly transformed in the usual way, by hydration in a packaging solution of
the invention (described above), into a ready-to-use contact lens.

[00100] If the molded contact lens is produced from an aqueous solution of an
already purified prepolymer according to the invention, then the crosslinked product also
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does not contain any troublesome impurities. it is therefore not necessary to carry out
subsequent extraction. Since crosslinking is carried out in an essentially aqueous solution, it
is additionally unnecessary to carry out subsequent hydration.

[00101] Contact lenses can be sterilized by autoclaving them in a manner known
per se after their removal from the molds. '

{00102] The present invention, in a further aspect, provides a daily-disposable
contact lens, the contact lens comprising a polymer matrix which includes a first leachable
polymeric Jubricant and a second leachable polymeric lubricant, wherein the second
leachable polymeric lubricant has an average molecular weight being at least about 3 fold of
the average molecular weight of the first leachable polymeric lubricant.

[00103] Above described various embodiments and preferred embodiments of
hydroge! lens-forming formulations (lens-forming materials), leachable lubricants, and the
others can be used in this aspect of the invention.

[00104] The previous disclosure will enable one having ordinary skill in the art to
practice the invention. In order to better enable the reader to understand specific
embodiments and the advantages thereof, reference to the following non-limiting examples
is suggested. However, the following examples should not be read to limit the scope of the

invention.

Example 1
Lens Formulations
[00105] Fluid prepolymer compositions (aqueous formulations) are prepared from
nelfilcon A (an acrylated-poly(vinyl alchoho!) which is water-soluble and actinically-
crosslinkable, from CIBA Vision), water, photoinitiator (Irgacure 2958; Ciba Specialty
Chemicals), poloxamer. 108 (Pluronic® F38), and GH-22 from Gohsenol and copper
phthalocyanine (CuP).

[00108] Formulation 1. Formulation | is prepared to contain 30.6% by weight of
nelffilcon A, 0.085% of Irgacure 2959 (by weight measured as percentage of total macromer
solid), 0.3% by weight of poloxamer 108, 0.5% of Mowiol 6-98 (non-crosslinkable PVA; by
weight measured as percentage of total macromer solid) and 1.5% of Gohsenol GH-22 (by
weight measured as percentage of total macromer solid), and CuP in an amount to provide
the formulation a transmittance of 97%.

[00107) Formulation Il. Formulation | is prepared to contain 30.6% by weight of
nelfilcon A, 0.095% of Irgacure 2950, 0.3% of poloxamer 108, 1.5% of Mowiol 8-98, and
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Exanpl e 3 Lens packagi ng sol utions [0111] Packaging Solution I.
Solution | is prepared to contain 0.15% by weight of FIPMC, 1.0%
pol yet hyl ene gl ycol (PEGX400), 0.294% sodiumcitrate di hydrate,

0. 3297% sog e BBl 1098 (b %.di ' ogen phosphat
i nydr at o, 0 GhEaRIEB ofw A paekas ot iiRahishl 45 AT arihg
Sol uti on | PYP BANGMOEH 19 proyide e fpmplatoniadrapemittanca cb984895% sodi um
chloride, 1.0806% di sodi um hydrogen phosphate dehydrate, [0. 83?5;)_/0

pol oxamer 10 r. Exanple 4 Lens production - [01 Lenses
produced as ?ﬁn%x&g#gﬁ&%l (fornulation 1) are packaged in packagi ng
solution | fHP#xamfrenuptionsiisrasedin aboveart dispensed Briamsewale mold half by
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reveal ed PRGSSRO0dRG pACkagingfsolytion ang seelpd with droatumipuny sealingofolh Earislendisanpl e
6 [ 011¢hén dultdcRivecih tR\RLIERAET At eiitosaéggél @ aﬁﬁetarm@@.mhauéoﬁ@@% a

strong pat| rence .for | enses e fromfornulation 1 an

packaged iér?%%gtcl 5%% %ﬁ%gt%ﬁ'ﬂ?‘c’idgﬁo F'gﬁ'ﬁ?ﬁ? s 'P_é‘?‘?§é@'ﬁ?gﬂﬁpq"fe6m

f or nul at i ofofylus Alangsiienk stiesd. and terpbhesgiahlyeak) bart hieddentified between lenses
made from the control formulation and formulations 1 and II. The diameters of lenses made
from formulation [ or [l are slightly targer than lenses made from formulation without addition

of non-crosslinkable PVAs.

Example 2

Lens packaging Salines

[0110) A series of packaging salines containing 1.0% polyethylene glycol (PEG400),
0.294% sodium citrate dihydrate, 0.3297% sodium chloride, 0.8105% disodium hydrogen
phosphate dihydrate, 0.0034% poloxamer 108, and waler are prepared with varying
concentrations (w/w) of HPMC (0.1%, 0.15%, 0.2%, 0.3%, 0.4%). Lenses from Example 1
(formulation I) are packaged in the different salines and autoclaved. The viscosity of the
packaging saline in the finished lens blisters (packages} is then measured for each test

saline.
HPMC o 0. 0. 0. 0. 0. 0. 0. 0.
(wi%) 05 10 15 20 30 40 50 680
Visco 0 1. 1. 2. 3. 5, 1" 16 22
sity . 4 g 4 8 7 9 .0 4
(cp) 9
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[0116] Al though various enbodi nents of the invention have been
descri bed using specific terns, devices, and nethods, such
description is for illustrative purposes only. The words used are
wor ds of description rather than of limtation. It is to be
under st ood that changes and vari ati dH@™R8? be made by those skill ed
in the art w-érhsopackaippgsdlutinsf rom the spirit or scope of the present

i nvention, 1?{(] P'als.kag?rg; é(ﬁurtFot;'l |Léb|&t¥3§t Is?l'elp%\é'h H:gcog af?‘\ d ¥ té}ldﬂeﬁq(}g{ﬂt 'on,

it should be er st & varl ous enb S may
be i nt er cH&Wfed 05 paxethyieRe gies! @pE&“O‘P)nO PA% sodippegitesteodipydrat 8.3287%i t  and
scope of tdagiumpplendked.8cisa dsodiitOhildtbgBOphdaghatd difiyieeh, b@oiﬂﬁp@@é%f ption
of the prqu&hgqmy¢r5|ons contained therein. Cainms: 1.

ophthal m ¢ uct, conprisin a sealed and sterilized package whi ch
i ncl ude a pa@&éﬁj|Pﬁ§ka§6|9L§q“6f?ﬂghcﬁ°&m%'b'ﬂ is Prepalied dpedontabn . 4896%| sedism

i mrer sed i dhickits; 1108089 BiktiLinS B)dktigeR Phosphtid &dnidrkReg. m%%t&anéqbatdnen

i ncl udes droxyl -cont ai ni ng vi scosity-enhanci ng polynmer in an
anount sufticient to provide the packaging solution a viscosity of
from about 1.5 centipoise to about EXampledti poi se, a pol yet hyl ene

gl ycol havi nge@ma@ﬁu].,ar wei ght of 2000 or less, an a-oxo-nulti-acid
or salt ther ? hn an aHD Ht sufficient to haye a reduced

suscepti bil i &’y 1 5e5RF BV af Dgramaeil diememiation B afponapkacsy Indzekagingcol i n
t he packageitprddiomt EBxempledndensee podused re indixhiple il (fgmaent 1§ srapaakageiount
suf fi ci entin pRxay; Vdoﬂﬂor{mﬁorﬁ@ké’rﬁﬁt@@ Prelbhsal rfertt‘}é'ﬁ‘a% H\% ¢6- 0 to 8.0, and
wherei n the packagi ng sol ution has an osnolality o rom about 200 to
about 450 nOsm kg. 2. The ophthal mi ¢ product of claim1l, wherein the-
a-oxo-mul ti-acid is sel ected from EkRemglesup consisting of citric

act d, _2- ket ogh by 3 feiedbl ShmAidhiiBlabGudfdrfing eses i BBl IRl lnfi B Oduct

of cIa|n12 whe 1S CI

opht hal ni ®'lg¥58 U‘@tpr Q?Fd‘éf? af Wintertoppict-of ¢f Bignedialer Sigs Pag @nﬂ% Biomates
CONPri Ses GABLAYARE 200 Awith the ecepliandhiat theaeneeddre gmlwﬁsﬁéd 16 rérhdde itant ,

and a sec [ t

[ eachabl e‘bgg‘iabﬁé‘g*‘ﬁ%ﬁ“b?@?‘e*'ﬁ? el R0 SO B! TELOSER
pol ymeric ‘{?BFF EEf[r0P Rlutian feapniha fensesi fenip “2)?”°|_“ﬁ“"ﬁhe pol yner
conposition. 5. The ophthal mic product of claim4, wherein the first
and second | eachabl e lubricants, igdenendently of each other, are
non-crossl i nkabl e hydrophilic oI yImer s selected fromthe group

consi sting of01BdCRiTahgya Tmmeéensﬁﬁ)i’%ﬁi‘@&e4?ﬂ§’l-“'§iarﬁf@rl§s°af'ent

pol yl act lorpﬁaferhmmménﬁé&?ﬂhwdﬁonﬁfowhmaﬁbnhaﬁﬂ pdtkage@ iOpakaRing solutic | | east
one viny I I ,

ol kyl at o sy oo Phade i oAt AP bhckoda ] Silodio TG

honopol ynmers of nethacryl am de, copol yners of acrylam de and at | east
one hydr ophi joii 18] Altideyh VeziorDerBBBRIMEntQD Dl Yrivetsn GiverBebh asscileanicilg Wit h

at | east Hﬁr}amﬁ@%b&és a|¥d rﬁé{th+0% %R@%%mloﬁgl S ug?(ét%@ gurB&(slegﬁhly g’hg t hyl

pol yoxyet hyl'ene derivatr ve,

oxazol i ne WOH’ép'a?q #e peldy §€1‘?ﬁ§ﬁ§¥'?'ﬁ'@§‘er e Vé’ﬁ@fﬁtl’i’aflf 'Hé%be ‘ﬁﬁﬁfswpitfﬁt es

t her eof . chBangdhandophitioad may:b@ﬂhmhhlﬁitthd%fa skills@liiiihd art WRARHLE Hepating from the f
Vi scosi t 0
ool yvi ny%'aFﬁh:ﬁggdp@g}f tﬂﬁ lp?éggr{t |II'|V rrti%ﬁ vitich§ % eﬁfoﬂﬁh tﬂ% fo%v?r'iboclﬁrgg' %rll g&d‘ tlog
hydr onnet fyheud be, P@Ps"'éstoqﬁ'y%ﬁ* gsRretsey e woyﬁﬁra%@'ments my be inferchanged

hydr oxy pr eftiyr tedtole! 0o Separthrasedory the gyt aed $upbe 6fthe ajpesdad cBims should not

hol y (et hyheignnth %%)degﬁptﬁ%f&Frﬁpéf%@dfﬁlrsm}@%ogl%hegﬁl%?éﬁr than 2000

dal t ons a mxture ereo m Cc product of claim
1, wherein the polyethylene glycol has a nDIecuIar wei ght of about
600 daltons or less. 8. The ophthal m c product of claim1, wherein
t he packagi ng solution has a viscosity of
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from about 2.0 centipoise to about 8 centipoise at 25C. 9. The
opht hal m ¢ product of claim1, wherein the packagi ng sol ution
contains at |east one buffering agent selected fromthe group
consi sting of_boric acid, phosphoric acid, TRI'S

( 2- ani no- 2- hYdM®xynet hyl - 1, 3- propanedi 09, Bis-Tris

(Bi s- (2- hydrioxyée hgthalminpredudt rdompiisirdy: @ xsateeitang Sterilized barkage, wiich include a

bi s-am nOpO|P5é9J~a Iﬁﬁoh"éﬂ@é@éﬂ Qgﬁact lens jm ersed mthe packaging solution,
(N-(2- hydro m. noe anesu fonic aci
(N, N-Bi s(2- g%? ?%'"9? H?'h‘B‘v's“H?éﬁé‘!‘UP’Fyb‘Fﬂ" "H@u"(f)"’s'fﬁeﬁﬁsc"’g polymer

(4- (2- hydr OXIyen MU)'tt Lifsieptp arivide thelvacieging Sautios aaistadjty oot about 1.5
(2- (Nmor pho'c’eﬁl@)ﬂ@é f&%@lﬁ‘ibfcgﬂfp&séi%' pgkre nedey! §F¥|%%l having a molecular weight of 2000

(3[ N-nor phol I anesul foni ¢ acrd

( pi per azi ne- °N 8%’ e mulliagid 08 SAltitasreol ingn agjount sericient to have a reduced

(N-[Tris(hy dumeylm&rtﬂ‘lyerdmrbmyéQrac@Horeaﬁthmtyhlammd!yfcdm the adkeding solstion,
lts th |

salts er eQhd orddbr mdACbRRL YRS th?'{]a ﬁttsu t::ercft t@br’gbx%ea h}é"gaﬂt % (fg-{l’an ‘

packagi ng sql uti or} cont al ns an m ca acce
sel ect ed frgﬁ‘f"t"}% SURALs caw%w@f%'fﬁt@ea?ckagw%iw a“é’s'ﬁe'ﬁ%?ﬁfﬁ’é" abgut
pol yet hyl enéogtqabod:ttlé@h@snﬂ{g a fatty acid, a polyoxyethylene or

pol yoxypr opyl enﬁeeéphﬁéirrﬁg prsalx%t ofgaf?n @Mﬁé.%ﬁ'%he &gio\/rﬂaﬁé{ &l é‘%é%@@ﬂéé fdh e

pol yoxyet hyI ene & | ene é st earat e,

A process f GFPURGRISH "9a°f§5’f°ta° o?nf‘%f&ql“t?’%‘d PEAIE &g the steps of:

a) curing a3nydFtegehthbleirseréduchaf niginf 2 witiemittheomoamiti-eei B cit@ delir m a
hydrogel cont actyg O%Hﬁalm‘ﬂﬁtﬁéﬁl'cfbf Eeﬁn* %érefngﬁl{%ﬁnﬁél%Pnﬁ& r%?lg §rﬁ|§-|s§s£' rst

| eachabl e pol yneri ¢ | ubricant a secon

| ubri cant, RANE At Tt Hegﬁhas'ﬁa°‘§@%ft9ﬁwr'?%@n%F%cob%|e99i°@ P golymeric

| ubri cants dmdcanhebenpbriz sdomideachatad paltmeyic abdbadi is Hifelenttieeh thafikhe
matrix of t %cm@tp%@hel.&n&.caW&ab&aérm% gachggﬁeﬁ ahsosh ﬁ)ﬁ.& ymeric

| ubri cant |?_' ]t erent fromthe first | ymeri c [ ubricant
in nol ecul a hgiph ‘B?'”Y%“r?dr‘l‘ét%SF%WhE@Wﬁ'@sﬁﬁtlaﬁﬁsem"d leachghle pibeiganlsi ng
t he hydr ogelindepamtierdly of &ab oihar, arecontassiekabiedntraphiicnglymepaekagd Mg the

sol ution, WRehEkshskh&y aﬁﬁlm 5\90h§@| Mﬂaﬁxﬁeg(ﬂg?ﬁﬂld%@ﬁpoﬁlactone homapoiynﬁ,rs

vi scosi ty- enhan mﬁg Blv%, an amun

packagi ng s&f AYTPORUG™S 8'%5@?&%? Yrieast iy vigp\dRfam angt %@ﬁ?‘l%&?‘%%h&c about
20 centi poi sigylamoR&@er, aldated mbivippipyriotdones, haresmiytnelsan! aerglamidepl ecul ar
wei ght | ess pbhadaRAW: n?eth@gglaﬁl:ﬁi'et &B&ym&@g%acryjamlde(andsﬁ Eéét lohezﬁﬂlgatphr'

hydr ogel contact I ens in packa )
S The. o o MR MRS it aRPASrs BhOF LR TTAS YRR RSP e BIHERIEE NeviSol y mor
i's a non-i omogorhsrdatyetiyleneoxidsl ¥ pelyoxyathiame derivaine, fuy-h-iediinethgadrflagitiant

i's polyet hy|p§l§‘§eﬁbl36§éﬂohné"/ﬂ@d’aﬁﬁ Bol&ﬁ&hg%@%lyg&cﬁé??% LA R haES. an

a-oxo-mul ti-aci amount sufficient to have a

r educed suséem T‘tﬁ%mtc(?r?ﬁ'f’tc?gf'?ﬁh’ H’B@'P'Qé%ﬁ"i'sﬁﬂs'%‘ﬁ"'ﬁ?é'“%B‘P'Wfr‘ﬁ/I ene
glycol .int h@eqmm;jmﬂgrosmbwﬁmg of palyvinjlakolpst, onatigscalifiosd, athyncdiiose,
wher ei n theh?dr&(ﬁﬂetﬁ}lééuhlo@hﬁré@etﬁ:ﬁl:éﬁfo?g h{(d?&&b&:@ffce@u!%p consisting of

citric acid ric aci
hydroxyprop eL%hy?cellulose a polygﬂwlene oxide) having a molecular weight greater

than 2000 daitons, and a mixture thereof,

7. The ophthalmic product of claim 1, wherein the polyethylene glyco! has a molecular
weight of about 600 daltons or less.

8.  The ophthaimic product of ciaim 1, wherein the packaging solution has a viscosity of
frorn about 2.0 centipoise to about 8 centipoise at 25°C.
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14. The process of claim 13, wherein the a-oxo-nulti-acid is citric
aci d. 15. The process of claim 12, wherein the viscosity-enhancing
polynmer is selected fromt he group consi sti ng of pol yvi nyl al cohol ,

met hyl celluylo e cellulose

hydr oxyet hylté eLﬂphthg'm' ”8{&(} 'F[S’b{;)@gfﬁl"d W&PU&WBWF AEE |
cel I ul ose, a%@-lfff(rmﬁ@ﬁh@@bced frdm)hmwmnastlnmbﬁmut arid, whosphoricgicidat er

than 2000 d : , m
12anvvher 2 nﬁ'FESé(@%mth@rdﬂr%&Hflﬂ 3tﬁ?8;§aﬁ9cf o), Béﬁ”rs B?@(ZQ’T Ql%ﬁyﬁﬁhyﬁ ]Jmtg$ 81%

ol ecul ar_we
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| ens-form n@ aiminombbegsiiinicesidh BES 4N, NalBis(R-bpdroxyethy)-2-aminoethanesulfonic acid),

actini cal | y nepesd- ezmsa@ky%tr@nﬂtb%v&ﬁaetmmoaes i@OMEE(£N-N water, a

wat er - or gani c ol Ve n organi ¢ solvent, or rreltable at a
t enper at gr e"ﬁ’éq ?ﬂ}?ﬂ?sug%'@ acl QV' gr%@w%f’mewﬁsvﬁow acigh BIFESH

t he actini céﬂlneyazmeﬁb@+hls(\%aibhr93pifoep@b|9mES (¢ Tsiethpirvgchefhyipmethyiie2- gr oup
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pol yet hyl enephifiareicalid ecdeptabliesadactznt szelq@mld;immnlyd @oip@nsistingat £peleameshhe
crossli nkabF&osﬂﬂJ\é’ o p@@etﬁfl&%calﬁég%rstergfr ?@dcﬂk€p+lgoéféﬂb%¥& ! am de
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conononer ; BPERGIORYIELR FIle FPETRENgSY PRI ORYA hyP%\%?‘?ﬁ?‘evF?%i‘yeﬁ'é@[‘%t e
and vi nyl abopHeie; glypdls;eatdh@ranqbahmemereobpol ynmers with crosslinkabl e

si de chai nsjy4 brangied f&%mgkavéoﬁ@emgat)eﬁglcomsﬁn*a%estw s§Rol yner s;
pol yal kyl ene ¢l coI tetra(neth r&%’ﬂ%éﬁ’é’ﬁ mers; and crosslinkable

pol yal | yl ami ne 31 utSHaR ‘frBWé BP glaﬁoaﬁbe Fpid e fors afiydipgshontact g
The process leo$, whkminrthel [Bns fomaiation cortyerisés a firkt Ieaeblakdemadyndbrit &@ddaatdnd a

| ubricants, sédaﬁ@esahgaaabuym&fc (SRt %Qﬁeﬁn tg@f@t 4 @ﬁ&%@%ﬁ&ﬂﬂ!@%@éﬁe@d

non- charged hydr o ners sel ecte rom-t roufp Istin
of pol yvi nyl'® éqaetﬁﬁ‘fﬁ '§°°rﬁ?6?t§/%?ﬁ"6%“§'e“¥¥§l"9|d|ﬂ”8lét§d AR PptEE pighrecontact lens,
honopol ymer ghevéin thevseronld ldzgiabdepohereriolupmentss differatt flogasd firsneacabhy |

l'actam and gl *é?igﬁfbn%?mm@é'cgﬁmélérﬁ o?’l#n R ﬁo&[ngp&ﬁ{eﬂgglkonal kyl at ed

ponV|nyIpyrroI| ones 8 nmers of acr pol ymer s of
met hacr yl ani de, coptkedieg ke ¥dr%ﬂ?|‘ SANKR ens “éﬂ&méﬁ'“q’é%?‘“'%%!’?ﬁ}‘a@'%h| lic
vi nyl i ¢ nonseiwion, viepdl thepackagifig suhttihaconyiriess déscositylenbBdncing asiyméerniean

hydrophi i CaMbtmt' Ldfﬁi:lerﬁpﬁq:ﬂﬁﬁtﬁeacr a\\‘.@gghéls&'ﬂﬁ’on%lsggsdy Ifé?’lb) X%Yf 5 @é&luﬁ&?e

deri vati ve,
heparin pol Me%'ﬁarc?'a@efse AP AR APV SUBARFTH ST A EoIecHF beght oss

than about 2,000 daltons; and

c) stenlizing the hydrogel contact lens in the package to obtain the soft contact
lens.
12. The process of claim 11, wherein the viscosity-enhancing polymer is a non-ionic
hydrophilic polymer, wherein the palymeric surfactant is polyethylene glycol, wherein the
packaging solution comprises an a-oxc-multi-acid or salt thereof in an amount sufficient to
have a reduced susceptibility to oxidation degradation of the polyethylene glycol in the
packaging solution.
13. The process of claim 12, wherein the a-oxo-multi-acid is selected from the group
consisting of citric acid, 2-ketoglutaric acid, and malic acid.
14. The process of claim 13, wherein the a-oxo-multi-acid is citric acid.
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15. The process of claim 12, wherein the viscosity-enhancing polymer is selected from
the group consisting of polyvinylalcohol, methyl ceflulose, ethyl cellulose,
hydroxymethylcellulose, hydroxyethyl cellulose, hydroxypropylceliulose,
hydroxypropyimethyl celluiose, a poly(ethylene oxide) having a molecular weight greater
than 2000 daltons, and a mixture thereof.

16. The process of claim 12, wherein the polyethylene giycol has a molecular weight of
600 dalions.

17. The process of claim 12, wherein the hydroge! lens-forming formulation comprises at
least one actinically-crosslinkable prepolymer which are soluble in water, a water-organic
solvent mixture or an organic solvent, or meltable at a temperature below about 85°C.

18. The process of claim 12, wherein the actinically-crosslinkable prepolymer is selected
from the group consisting of a water-soluble crosslinkable poly(vinyl alcohol) prepolymer; a
water-soluble vinyl group-terminated polyurethane prepolymer; derivatives of a polyvinyl
alcohol, derivatives of a polysthyleneimine, derivatives of a polyvinylamine; a water-soluble
crosslinkable polyurea prepolymer; crosslinkable polyacrylamide; crosslinkable statistical
copolymers of vinyl lactam, MMA and a comonomer; crosslinkabie copolymers of vinyl
tactam, viny! acetate and vinyl alcohol; polyether-polyester copolymers with crosslinkable
side chains; branched polyalkylene glycol-urethane prepolymers; polyalkylene glycol-
tetra(meth)acrylate prepolymers; and crosslinkable polyallylamine gluconolactone
prepolymers, and mixtures thereof.

19. The process of ciaim 12, wherein the first and second ieachable lubricants,
independently of each other, are non-crosslinkable and non-charged hydrophilic polymers
selected from the group consisting of polyvinyl alcohols, polyamides, polyimides,
polylactone, homopelymers of a vinyl lactam, copolymers of at least one vinyl lactam and
at least one hydrophilic vinylic monomer, alkylated polyvinylpyrrolidones, homopolymers of
acrylamide, homopolymers of methacrylamide, copolymers of acrylamide and at least one
hydrophilic vinylic monomer, capolymers of methacrylamide with at least one hydrophilic
vinylic monomer, polyethylene oxide, a polyoxyethylene derivative, poly-N-N-
dimethylacrylamide, poly 2 ethy! oxazoline, heparin polysaccharides, polysaccharides, and
mixtures thereof.
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