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30 Second, some mold materials have inadequate chemical resistance to silicone hydragel
lens formulation. Typically, a silicone hydrogel lens formulation comprises one or mare organic
solvent and hydrophilic and hydrophobic vinylic monomers. The organic solvent and vinylic
monomers, alone or in combination, may be able to chemically and/or physically etch away some
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DETAILED DESCRIPTION OF THE INVENTION
Reference now will be made in detail to the embodiments of the invention. It will be
apparent to those skilted in the art that various modifications and variations can be made in the
30  presentinvention without departing from the scope of the invention. For instance,
features iliustrated or described as part of one embodiment, can be used on anather embodiment
to yield a still further embodiment. Thus, it is intended that the present invention cover such

modifications and variations as come within the scope of the appended claims and their
equivalents.
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25  actinically-crosslinkable groups include without limitation acryl groups ( or

CcHs O ), thiol groups, and ene-containing groups. Acryl groups can undergo free-radical
chain reaction upon actinic irradiation. Thiol groups (—SH) and ene-containing groups can
participats in thiol-ene step-growth radical polymerization as described in a commonly-owned
copending US patent application publication No. 2008/0143958 A1.

30 .
A “ene-containing group” is a mono-valent or divalent radicat contains a carbon-carbon
double which is not directly linked to a carbonyl group (-CQ-), nitrogen atom, or oxygen atom.
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molecular weight much higher than the starting polymer.

A “silicone-containing prepolymer” refers to a prepolymer which contains silicone and can

be crosslinked actinically to obtain a crosslinked polymer having a melecutar weight much higher
25 thanthe starting polymer.

“Molecular weight’ of a polymeric material (including monomeric or macromeric
materials), as used herein, refers to the number-average motecular weight unless otherwise
specifically noted or unless testing conditions indicate otherwise.

“Polymer” means a material formed by polymerizing one or more monomers.

30 As used herein, the term “multiple” refers to three or more.

A “photoinitiator” refers to a chemical that initiates radical crosslinking/polymerizing
reaction by the use of light.

A “thermal initiator” refers to a chemical that initiates radicat crosslinking/polymerizing
reaction by the use of heat energy.



WO 2009/ 114490PCT/ US2009/ 036589 A "lens-formng nmaterial”
refers to a fluid material which can be pol ynerized and/ or
" crosslinked actinically or thermally to forma contact |ens.
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The “oxygen permeability”, Dk, of a polymeric material as a mold material is
conventionally expressed in cc - zan/m? - day -atm at a specific temperature and relative humidity

as defined by the AST method D-3985 of classification. Oxygen permeability indicates a mold
25 material’s ability to transmit oxygen and is used to predict performance of plastic barriers to
gasses.
The *ion permeability” through a lens correlates with both the lenoflux Diffusion
Coefficient and the lonoton lon Permeability Coefficient.
The ionoflux Diffusion Coefficient, D, is determined by applying Fick's law as follows:
30 ' =. '/ {A x de/dx)
where n' = rate of ion transport [mol/min)
A = area of lens exposed [mm?



30D = -
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greater Tolewingpauatio®. 6 xmm®2/ min is nore preferred and greater than

about 6.4 x 10-6 15m®2/mn is t £cC invention is partly
JRE 28RBS el By

based on the di scovery that,

cycC Kyl ene-di al kyl ene

t er epht hatheree§tcopricshteation oF spstium jons shikee | Dike raskiisgfcelt pr oduci ng

silicone hydro@pt ifaintadenrMRRLS sodiltR idhRiflgorfdp cBPt need to be
degassed and stored in an oxygen-free atnosphere (e.g., N2 or Ar)

bef ore bei ng ti§ed PYTOARK IR 12 rl8R3aER 8XRIsEH tuerishydr ogel | enses made
froma hese novds 20Vt cemb@ﬁbgmhemhhghmj on perneability and

relatively loy varjation in targeted optical power, conpared wth
silicone hydrbgel alvﬁﬁgﬁéeqsl‘gﬁ'&%ﬁ%ﬁfﬂLgeE%ﬁ\?éﬂ?ﬁeé’nal nol d naterial, such
as pol ypropylRre. permeability tdedfiggntt he i nventors do not w sh to be

bound by any icul A b dscass d that m, ich ca
mgrate ¢ ot o enpfit ciusio Gisoeg. 0.2 B33 an Rl PREIGEmtlpPeRbreo.
25pr oceswhile greateishars abmit 28t 13 Bmmdminis ndie ptefersednatdegréatbr thin aboutearx 10
the {£NSmAnfideenddl Preftdsd

25

30

The invention is partly based on the discovery that, when a poly(cycloalkylene-dialkylene
terephthalate} copolymer is used to make lens molds for producing silicone hydroget cantact
tenses, the molds do not need to be degassed and stored in an oxygen-free atmosphere (e.g., N,
or Ar) before being used for making lenses and silicone hydroge! lenses made from these molds
have relatively high ion permeability and relatively low variation in targeted optical power,
compared with silicone hydrogel ilenses made from a conventional mold material, such as
polypropyiene.

Although the inventors do not wish to be bound by any particular theory, it is assumed
that oxygen, which can migrate to the molding surfaces of the mold during the polymerization
process, inhibits polymerization of the lens material at or near the lens surface and could
adversely affect the ion permeability of resultant silicone hydrogel lenses. A silicone hydrogel! lens with
low ion permeability may not have adequate on-eye movement. It is believed that because
poly(cycloalkylene-dialkylene terephthalate) copolymers have low oxygen permeability and high
chemical resistance to silicone hydrogel! iens formuiations, molds made from this class of mold
material can serve as an oxygen barrier to prevent oxygen from reaching lens formuiation during
polymerization, thereby minimizing the adverse effects of oxygen on the ion permeability of
silicone hydrogel lenses made therefrom. Silicone hydrogel lenses cast-molded in molds of the
invention can have high ion permeability, even in the presence of oxygen. Furthermore, because
poly(cycloalkylene-dialkylene terephthalate) copolymers have smali, linear mold shrinkage,
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adversely affect the ion perneability of resultant silicone hydrogel
|.enses. A silicone hydrogel lens with lowion perneability may not
" have adequate on-eye novenent. It is believed that because
pol y(cycl oatokpbenessdi al kyl ene terephthafate) copol ynersl,@ﬁngzolomc(jgﬁﬁsg
oxygen perneability and high chem cal resistance to silicone hydrogel
| ens fornul ation this class of nold 30 material can
serve as é{ﬂergfyaﬁwaﬂ%?srlpé'?nqéj%arﬁrsglghﬁf'd B SHFEnfluctustineindhe Rarametass (peak
f or mul at irefracthve index, pliameterr basid tuve, chhitel! Bi¥ndBs ttel) &6 rBSLItaREcHES IehSes are
effects ofimfreegen on the ion perneability of silicone hydrogel |enses
made t her e?rom Silicone hydrogel |enses cast-nolded in nolds of the
i nvent i OE cdnghaweMioghs also pprtly ivases ¢ni llnﬁxpmmsu@vérlyeharmmr(sﬁﬁace of
oxygen.
t er epht hﬂt e)%‘g%ggen%g?g“%gvoggsm I°i ngé tgﬁ@?%‘cgh? hlggd)gly(cy%afkyiene-
2009/ 11485FEDE (RoRBoRiAebepsymens isuasdas muthmgtesals omtensorsoleis ait Brimind that
and as sugRes mblded u.ﬁhlnwnfs madé Bt%uEﬁFrfaE%ﬁfnévé @%@lfle&?(:{s latfe ¢ rlnﬁggétpmg

di anet er . _basi Cﬁf é(ﬁ' t hi ckness etc.
| enses af@%H tHANFiered from moid tqqll% of makiRe F'Ghislt%thall%@eﬁmqld%ﬂ tharefrdmyhan those
unexpect awlmmn;déhaioi@r@m‘eher surface of nolded contact |enses

can be obtain 0 .astics, such as
pol y(cycl oal k§ eneg eﬁa‘ﬁgﬁ '%eé’slb FEB‘:I‘R%%V%??@)"?@(S%‘? adp of e8s a Rabicygloalkylene-
mol d nat dialkslene tasephtiaiate hedpdlymer is in sorftant mihhhaxboriee mgiesgeMing ®stmiMg Material,

(1 at hi ng Erois Ioedbd TRIRY sfefing 8 fofieisieal ¥ oy 'aé‘ﬁrﬁaﬁeaso?ﬁg i, Such
| enses n¥caEgdiimiedswelling efiagid Matrrialsmekomolding isdsacesdesuts in much smoother

pol ypr opgb,ﬁﬂgs of the molddd dogtggpﬂehgved t hat when the nol di ng surfaces of
a mol d made of e.g., a poly(cycloal kyl enedi al kyl ene terephthal ate)
copol yner is iThe pmserdtventisripraviged a Umﬁi'@dﬁyrdc:a@gmbldlngmsnthcirlmsag according to

Ty i e Spb R Bhdid kol SRR, The theliba EOMESTR LB nBling S R

the nol ding surfaces o oca I ze

nol d nat &MEEIMFHYR ngneld Hgfog'ﬂl Acapadt lgnssvrerein the W‘éha%@trﬁ@g half ha\nng a
sur f aces figk n‘fomﬁ‘lgmm}‘fd@dm(b@ﬂfaaﬁﬁm tﬁélfens-formmg méfé}ﬁal BicEs 88dontl Wﬁélﬂi&vmg a

d t di
D and o PR St eata B e AP TG SAE Sl reeh el e e
pol yner i shidgsegondemsldf maifnanageontgueed &l recaive epdt dibeo siichr imatathe oraviic ts formed
l'ens, wheLgan a8 f‘ﬁ@ laﬂﬂ Q?ﬁoerﬂ rf'lblfhﬁ# stRcls, Wef'elrhg%/ QQ e fdf frd £irB0, dé %gond

surface I n contact | ens-Torm eria a secon

hal f havinfy Bakesewerrises @ neyEYHPEYe s %g'fy!ﬁ%éf‘éﬁtphwl?w t fRPOIYEIRE -Wherel g
mat eri al poMitotiediyienaidhikyiehs terapHtishidis) dopame.s@ncbr@@é:@a@btm‘gIlﬁn@ﬁbm oA lcRist

f h
ot vean SHimoe pREE iraRa s s erneca et B eleberca ot & cistay Siebatanatiy do
of the fi(irest aaydogipbaicdcamdodnd dbvieg two impdrose graups), based on 100 mole percent
pol y( CyCld%"lJﬁX*ll@%dgh@'ﬂtﬁ)’v{n@l@%e%@ﬁ &kt hal ate) copol yner, wherein the

pol y(cycl oal kyl ene-di al ene terep ht hal at e) copol ynmer conpri ses

repeati ng uni C9eff Bymmgld F‘é’fi‘§?5 e ’ﬁ@JP‘ gefines thafront e avmiehsiriage Gei. theayace
at | east fQfhgatay fR ®8ie aflirirg W&r)ﬁa‘h @o&ﬁ@bp@hs fRbther rildiGhg éurfaee defihes the

| oal i phat hyd b
e er Rt St APERTEs REA kiRl i Rits HerebRRdrngga of § Sortactpe
of the nold siwRapetered embedirentiel polgsydduaikylenedielkgenea tarephttaate) uecpalgmer
(i.e., t Qﬁbsﬁﬂtuﬁ%néu?ﬁbﬂ%p@éﬁﬁg uﬁlfiqwer%pﬁﬁglc%fd'aﬂg F‘@a%fz% grefoaﬁ"phﬁ iGct

| ens, the rear I Or surftace

T e A R Eanc BB tRSals GO 1 Be U M Enion) Pioteahiyae Cor

| ens. cycloalipfatia dit ey besloferbsathingtibh of dols of formula (1), (I1) and (HIl)

pol y(cycl oal kyl ene-di al kyl ene terephthal ate) copol yner substantially
consists of repeating units fromterephthalic acid and a C6-C24

cycl oal i phatic diol. Any C6-C24 cycl oaliphatic diols can be
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hydroxynet hyl , R21, R22, R23, R25, R25, R27, R28, R29, and R31
i ndependent of each other are hydrogen or nethyl; or conbination
"thereof. In accordance with the invention, nolds nmade of
pol y(cycl oglgbsagdh al kyl ene terepht ha(ate) copol yner are
cheni cal resi s!t]ﬁfﬂpo a silicone hydrogel |ens fornul atRJiuRoas036589
15capabl e of being used in cast nolding a silicone hydrogel contact
|l ens with increase@®ion perneability in the presence of oxygen. The

" R? R: n H .
term"in the pres e 0f oxygen", in reference to cast nolding of a
silicone hydroge tact lens, means that the silicone hydrogel |ens
formulation is pat degassed (with nitrogen or argon) and the

mold i s not d&jassgd afdl stored in an oxygen-free atnosphere, and the
fens 20 fornul ati o di spensi ng, dosing and curi ng taﬁps pl ace under
anbi ent conditions&The term "an i ncreased ion perneability" as used
herei n neans &hat Ake ign perneability of a silicone hydrogel |ens

g of a silicone hydroael lens fornmulation in a

t erepht hal ate) 4 der is at least 1.5 folds, preferably at |east

g1 petneability of a control silicone hydrogel |ens
obt ai ned by cast mehding of a silicone hydrogel Ienﬁ formulation in a
nol d of pol ypropyl gpe (e.qi, pref erably Hunt sman poIUbroperne
homopol yner BACSN Q46) . |t/ s understood that both control nolds and
testing 5nol ds™\w er the substantially identical aging
conditions (i.e]| ™ t he anbi ent environnent for the sane
ens“nmol ds for making contact |enses are
wel | known togrg pels led in the art and, for exanple, are
enpl oyed in cast nol ding oY, spin casting. Methods of manufacturing
nol d sections for %%st-nnlafng a contact lens are gdierally well

known t ointwhizbe@ne bf R ina M. yis Tkid. hybidxtd f the
present g ”\éﬁé‘hi %‘Ci-é noc[rzl i []1(1 t ed y&oxgnﬁl %@?P%gm&gf} h&é%ﬁgﬁgf) ‘"F?)F'EY'n@"e of
a mol'd. 17 Tact,  ahy® et Rya*granadherihgt ia hrdspapncarC:Hes alibneof RieRs, and
present RmisehtGadrydroryaicp red theratiterimd madpditie s iaQtQ'nhétH@r 4R '“9%“’?&'} é}}'@, -Cs

i nvent i offku: i B € n. usi ng known .t echni ques,  bu e

ol de. o e ek e Bhd R olndie BE0A o B nydoaen o eaCe sk Mate or

| aser cUFEHREY. CnCysndealiphatc diolis1 dorpohagsneaimdtoasia S ASHhia (1) in which
sect i ONR,{ ofid RR Mk BT e i€ 15nal d fenmal e nold

hal ves. fhe m%fea no| d xﬁgﬁwgsg | %ie%‘sﬁ ssafel *ygfbgﬁé'lag\% nga'?gﬁ' %b@eﬁzglndependent
surf¥ce © each other are hydrogen or methy!; a diol of formula (I} in which Ry and Ry are

hydroxymethyl, Rz1, Rz, Ras, Ras, Rzs, Ro7, Ras, Ras, and Rzt independent of each other are
hydrogen or methy!; or combination thereof.

In accordance with the invention, molds made of poly(cycloalkylenedialkylene

terephthalate) copolymer are chemical resistant to a silicone hydragel lens formulation and
15 capable of being used in cast molding a silicone hydrogel contact Jens with increased ion
permeability in the presence of oxygen.

The term “in the presence of oxygen’, in reference to cast molding of a silicone hydrogel
contact lens, means that the silicone hydrogel lens fermulation is not degassed (with nitrogen or
argon) and the mold is not degassed and stored in an oxygen-free atmosphere, and the fens

20  formulation dispensing, dosing and curing takes place under ambient conditions.

The term "an increased ion permeability” as used herein means that the ion permeability

of a silicone hydrogel lens obtained by cast m.olding of a silicone hydrogel lens formulation in a



defining the posterior (concave) surface of a |ens and the second

nol d hal f defines a second nolding (or optical) surface defining the
“anterior (convex) surface of a lens. The first and second nold hal ves
are configured to receive each other such that a lens forning cavity
is formed WeOMEM4Phe first nolding surface and the secroTdiSaebiisassp
surface. The molding surface of a 20nold half is the cavity-formng

surface Qﬁol& B odySioaik Iehﬁlﬂkﬂg&%ﬁ?lﬁggﬁ-\g@? ?ﬁ(ﬁo@n%e‘? r?%;)lé’él'ﬂ §q%g€{£\%f§r§%laly at

A |l ens-f 'Ff% materi al can ense
formed b aéf |ﬂd%e@6ﬁmwfmeab£my°ﬂammoh@tcnw ydragey ldng wbtained by kgst molding

mat er i al of aailicdme Hyadgel 18nd DEMEANGAH i a Aibld &7FpfpyRhe . a‘abr‘é éré:l SfHEJélérhan

are 25suitable.in the f br| ont act | enses

by nunerc?&@prl E’gfréeth%OQ?i‘f"é‘?{ts éﬁ%hl‘ﬁ‘? P%ﬁerﬁt%"dmﬁ's@t%@ﬂtﬂob@o'ﬁﬁaﬂ‘htestmg
art. Br efreoidsgdust baanfarthe alg:smltralyudﬁrmcaragmg 2padichs @f . f Q6r&H Hthe ambient
hydr ogel g, vﬂ%nln%ﬁ%“%@aﬁ%l ?ﬁpﬁéocgsﬂénqﬁrrprl ses at |east one nember

sel ected romt group con ydrophilic nononer, a
hydr ophobi ¢ nbensieelds for makingreentactdenses pud \ye’rtdmpwa teapamsoh Bkiil&tgnmﬂ and,

ith | . h. f
Al ang. @ EReIGRs i} RImiRHd o 8ph 2a8ng MenBadbrihdlueck Bih o
such as &Rctions for 8?581“‘5(’@!”@3 copfagipRsAre penesallywed knewn tosthpse ofiondinarp sioll in, the
a Vi 9obi lart Srhé pm&egsgofm@ﬂbsedmﬁv@m%lié A& uﬁms@io ar?fb%h&ﬁ%P HelHod %? Q%

the |ike. |.i cone hydroge ens-formng materi a
in the prfé%%ﬁﬁ?ﬁ Kh@w@ﬁ%ﬂ@&%gd#weaﬁ@ B aeﬁ«mﬁgweatmnoﬁae pegferred
pr epol ymethod\&hﬁ@ﬂﬁ/ﬂielnﬂléﬂelaﬁﬁé UﬁBﬁl&WiQBﬁ&i’e‘&tmn moldngrsﬁnfg%&Wl iéchﬁ&ques but

| | th t Th

311 | Conc b aStud G0RehRRT e HBbGAIeR bl itand by ST R,

si |l i con-cont ainmeng'amnnotélcpmpnseatat leastdwo orodd sectiorsaioepartitisibniBig halves, i.e.
. t

Cher aor . A% arkAERHc S Rl HRE Rl Mol el TRl lor Bptfel e,

be any | éﬁ@’"ﬂ&ih%ﬂ?ﬁi@“%rﬁ%‘?rﬁéve) sgrfanglaf ﬁée@l and dheneechdmolsdhatfcisfinesct secand

| enses. RRiv) @F ptﬁc@lﬁ@uﬁ&érﬂéi’ﬁﬁq m%ntem,s} éégﬁ‘ve‘M étm%g& ot & i@niafﬁe%ttaﬁg second

formul ati on of lotrafilcon A otrafilcon B, eta

A, | enef MAERAVES a$antigwsH to rcaive aghelhersuchipba leF‘é(fﬁTm"‘sSe‘%@& ws&meA

conf i | cometveemtnd f“rdlmdldhkg?surface and thé@éc&idﬁﬁl&ﬁw%sﬁl‘ﬂédealph@mfoﬂfngrﬁkhé@of a
cont ﬁt ef er abl rou

cont &r ni Hbﬁi%%d%@??aé yu‘%[fg'ggi s'i"?f' ﬁ%‘{#gﬁ%‘ﬁ '%6‘5?3%%@@658?3/ orming

si | i conematameki ni ng and acryl - cont al ni ng nmononers include, w thout

limtation, 3pRt! h&}ﬁ{.é{% @ét@nglrcgp F’rﬁf&iﬁ%@ @?’élggﬁs%i iRt Evity formed by a mold

bi s( et hacryl oxyprog
Ni tris(t@peaedingtosiny RW@M%Oﬁﬁopyl jacryl ani de,

Nrtris(trimet s ighd-Rw 'n'\éﬂarﬁ’élé)@hl Bé’@srea?rp{h)élrﬁ@hﬁ?% éé’\%dfonning materials that are

tristrinmethylsilyloxysi met hacryl at e
N- Dr #8(t FP‘%PHW@JWWS@? 9%0Bgetdwa§ﬁ@f%lw§ate&rﬁvwﬂ(em®w;ed }S patents and
NI tris(t fnmedr h:ythssd SKAEH-in flosdrl. PheferfilbhsAeimih@ aftRials aT§é£pab)e of forming

Ergt Ln;f 2 ?Flé%l )I(sy A%e sy I%Flge)r(m a?gr}é* r'}/ c? rp?: sl.atl)tl Iesa E(rarllenggn'\%lers slele%%(eyd) from the group

g 3- met hacor;sismug/ef% iyddspicpnapwen anyarophybit Friosbmet, Babitydraéd 8kiebsivmene,

met hacr yFORy 9% 395 AT Oy Rt HEX Y FISPLST 20 ) BRbBooBr <neha mistHrs herach A s
et hy|3@| | gqqrgmgmar@l can further include other components, such as an initiator (e.g., a photoinitiator

et hacr y bpX ek HritfhtdriTel Jastbint hﬁtln?rdg@ﬁtt 07 b?&c\(fﬂé%ﬁéntpél%wéeh%ie\% GAb tﬂ?er@(e

te, sil i cone-cont al ni ng VI ny nate or Vvi
(e.g., 1Peferpkly, 2 sficape y@f@&?‘ﬂf@ﬁwrwrna&enarmq tﬂéh? BeSenfyvention compr!sesa

20di si | O¥ifidtPi-conthihing Rddrythéd drypdepolyRieppy! Vi nyl carbonate,
3- (vinyl oxycar bonyl thi o ) propyl -[




tris(trimethylsiloxy)silane], 3-[tris(tri met hyl si | oxy)silyl]
propyl vinyl carbamate, 3- [tris(trinmethylsiloxy)silyll propyl ally;
" carbamate, 3-[tris(trinethylsitoxy)silyljpropyl vinyl carbonate,

t - butyi di rret hyl si | oxyethyl vinyl carbonate; trinethylsilylethyl vinyl
car bonat e, ¥ ‘é’”ﬂ"r‘??et hyl silyl methyl vinyl carbonate). PSAMg2000/036589| e
si | oxane- cont ai ning macroner with ethylenically unsaturated group(s)

can be used tﬁeﬁrr%uﬁ%lléoﬁé hydr Q48 1RY-A 'méfﬁﬁ L%leF i YR ek éﬁ"o b gr!rcone

pr ef erreﬁ -'cont ai ni.ng macr omer oM t he
consi sti bdgr & QISR materialCamprisns at Basq\m@rs@mcqgtararng mamomener aleast

descri bedné sthddﬁe-ﬁoﬁfﬁﬁmé%erorﬁ@rcémé@f gnd gi@éon@@&ﬁtﬁrhﬂgtdﬁé’po‘i’sfmép&ea mixture

pol ymeri zabl rou lic n al so serve as
| i nkers. ﬁﬁreogr{%e?-r?f I"’oél?r’t 'E?%éq '@é’r"lgqr@’tnﬁﬁ’bal‘?ﬂa'ﬁﬂ %?’Pﬁb‘?ﬁ%ﬂ%ﬂ@é&@ﬁéﬁr
and pdl yeleking sititane tigdrogelidodtast IeﬁsdsseEm‘mplﬁry Ientybmaaﬁﬁhm@m@mmumﬂmm

8?03820 ﬁ{) f&h’fu%ﬂ&fé S a'chSgﬁtWIohrgfg °rPe¥ eg%fﬁgﬂngtghwl abe{gglrcox !‘\ golymacon

pol yet hy?@ﬂ’q‘éﬁim"d‘e%laﬁﬁﬂn m&hyﬁicom% hepindiicb haared the tikdk - pol yet hyl eneoxi de
to enhance oxy, 9 / 009/ 036589
rﬁﬁ{e‘?@?@ia'bletféfrm 23?{)99?1?4& %ﬁ% ug% ¢ © TGP |

Nearly any hyd ophi i c nmononer t at can be use
cont act Feieaaly. @spy! graur senfainiRg mesomeaaare used fnmmn‘gerttthe preferred

hydr gphi lic Mﬁm%f 8ili€ond- d%nﬂirrfﬁ&}ﬁﬁ@ R EbAREH ?n( forisimers include, without

2- hydr oxe{ 'iiﬁé ge F}cr%l ate EHEI\/A% %/Iglr oxyet hy at e,
hydr oxyp g ag oxyhgfa HRVB rggp sﬁl@:{xp]% rbr;(raetga?rglpxmwgyl)letramethyl-
tri met hydisitoxans, umr@ﬂmdrhgmmxprswrbﬁmab@ewdream Shydrochl ori de,

G ot oyt R PRSI on BB el skt medsiyiopyrorony! mhegyiate
al cohol (T\Hl$r)yNﬂtylrs(ﬁrdnetbyisugnbcy)SMnlbpyiﬂBtetfmcryjdnade(, THNAA") 1N fimettdirgdthydsiloxy)-

oxobiy ?/;%,@@F%W?% Trg% , (g ?rblo%p HérWﬁ}d\Py%&{r%:m'@ﬁ%sﬁqn@gthylsuoxy)
N-vi nyl  Hebylsiange (3-N5thaﬁ57l0XV§d‘pf|dmywrawlw)Prmyltngﬂrm‘letmmnhyy)srhoe.t3&m de,
allyl al mefabylofnsl hit-aet AP Rfek ARl BN AN RALAONG.

nononer at can use enses ca

cont act
i nventi o’r‘?e‘hP?%'P’&BF%OHM*HbH'étSE"Be'gﬂﬁWst?w&?iUH@fbemﬁeLﬁilimhmmaihbg vinyl
met hyl aCdEarlbc&faBa, or&nflydarizen stk @Hdﬁom@fsQB)Q' Q@-Hrh[ﬂtvﬁrylokm&ﬂlﬂxﬁ)%ﬂ ?lt@tramethyl—

2 c R e T GinelSlsiylh okt Vi Popatess SomyReemaeniamory

propyl rreMb(a'(mgthIexy)srlanq]l SQMQ(tratelhylslﬂonmhﬁyn pm@y[ohﬂtdarbammyl 3-bUt yr ate,

vi nyl Vi n

chlori dgﬁr%gmg?gg OH)E{@ prﬁglk en%% A t@%ﬁ’me ksﬂ gi)ﬁy P%‘"I"e' [Carbonate,
vi nyl toq-wi@met\hyln@qu@;hyiyinybcarmnate trrmethylsrlyiethyl vinyl carbonate, and

perfl uor h@w - am noet hyl met hacryl ate, i sobornyl

met hacr ytlgat e, ist r@%hdgygg%ﬁ%t hacryl ate, hexafl uoro-i sopropyl

met hécryl at e Af‘é(r?&'t%‘-aw@nﬁ-%mwg W@Fww@@@wemﬁ#lmawmeﬂ grpup(s) can be
crossl i nikpBhepigeal rtRhs ng@ega%arém Araaﬁrla@awef@%e@ﬂox%ﬁ@@mt%rn f iy

20act|n|call cro sllngale nmers inclu but are not |Im

to, a vvarf'@?"’ B 't BFiected Q'E‘Itﬁ"en ré’H 80 isting Py Macromesh fiarsemerB, W@m%&%rﬁ"d
Nos. 5, Bd8cra6a, D Ges2tiBe®BAS 5,78490841, 6, 479, 587, 5,712, 356,

5, 665, 8 4 221 303 and 472 489 and in U S
Patent  Alaremes ot it A Bt (R gl 5atle SRBE AT SianiS S0 90 Besis s
Al aitd aﬂfosﬂif\&%ﬂal Dianddsblbiinicatromess dansistire of pnlydimethylsil pxampangner s
25descr gﬁb@ﬁkk%egﬁdgém aIQQEe o?ut?ﬁrg SUbR mabrdfithe &8tits bd MRS ’o}g‘?un%ponalrzed

7,238, 7
with acrylate, methacrylate or vinyl groups. For example one might use methacrylate end

capped polyethyleneoxrde block-polydimethyisiloxane-block-polyethyleneoxide to enhance
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application Nos. 09/525, 158, 11/825,961, 12/001, 562, 12/001, 521,
121077,772, 12/077,773. The I ens-formng material can conprise
" ane or nore crosslinking agents (i.e., conpounds with two or nore
acryl groups or three or nore thiol or ene-containing groups and with
mol ecul ar WEHPGAH ess than 700 Daltons). Exanples of RETIS240ie589
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632 329. Exanpl es of benzoyl phosphi ne oxi de initiators
The lens-forming material can comprise one or more crosslinking agents (i.e., compounds
with two or more acryl groups or three or more thiol or ene-containing groups and with molecular
30 weight tess than 700 Daltons). Examples of preferred vinylic crosslinkers inciude without
limitation ethyleneglycol dimethacylate (EGDMA), dienthylene glycol dimethacrylate,
tetraethyleneglycol dimethacrylate (TEGDMA), triethyleneglycol dimethacrylate (TFEGDMA),
polyethylene glycol dimethacrylate, triallyl isocyanurate, ethylenediamine dimethyacrylamide,
glycerol dimethacrylate, and combinations thereof,
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ear
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Differ en.]; I alolymrgngaratgo%rcgg(t:??encgen;[rlggesred oflf? E C
y actinic radiation, for example light, in particutar

UV light of a suitable wavelength. The spectral requirements can be controlied accordingly, if
appropriate, by addition of suitable photosensitizers

30 Examples of suitable thermal initiators include, but are not limited to, 2,2"-azobis (2.4-
dimethylpentanenitrile), 2,2'-azobis (2-methylpropanenitile), 2,2'-azobis (2-methylbutanenitrile),
peroxides such as benzoyl peroxide, and the like. Preferably, the thermal initiator is
azobisisobutyronite (AIBN).
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Preasur eehserved wsiag mi@dscopiseohtidst kethpmuét) of the lens in the area
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are characterized by having significantly reduced lathe marks observed using a microscopic

25  contrast technique known as Reflective Differential Interference Contrast (RDIC), relative to

those produced with polypropylene molds.

The molded contact lenses can further subject to further processes known to a person
skilled in the art, such as, for example, extraction, surface treatment, hydration, sterilization, and
the like.

30 The previous disclosure will enable one having ordinary skill in the art o practice the
invention. in order to better enable the reader to understand specific embodiments and the
advantages thereof, reference to the following examples is suggested.
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“(mm Fi g) 30t =average thickness of the | ens over the exposed test area
(mm where Ia&aF is expressed in units of barters. The oxygen
transm ssi Bi9% @‘(‘ﬂ% A) of the material may be cal cul atREI/USpoodiosdsel ng
t he oxygen perneability (Dkapp) by the average thickness (t) of the
lens. WO 2009/ 114490PCT/ 1152009/ 036589 dpspte 4xygen perneability”,

erial as a d material is conventionally

Dk, of a ric mat
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fol | owl ngropxaEBl Gs27ak8py. el ative ionoflux diffusion coefficients

(DDier) inreference to a lens material, Al sacon, as reference
mat er i al OXMILbEEs (harednedsurreat 4” Glinfafwasicel(ieogas stréammt areimaintained at about

0. 314X14:10%MEkfivieHuiriity |- SPaDk F00D f%@h{%ﬁféﬁgaa%&%ﬁ RBBled Desin and -+ °9

(50 mmol ). of the perf| uoropqglyether Fo

S. p. A MICKRIPMERS Gy Nereressn GAbI % Similar anabitigsinstrumeot cArgdinstteamy Having a known
cont dDni pgrent@Gereicxggent (efty,&196yyik passedRSross 60 Siid ar the 15a % 9 H?ﬁ Bg%bout 10t0
ng o

titrational.Sainkr ced.into.a three-neck flask together wt
5t but y 22 R I, AP E Al it B855BE o e oot e ldbe ens ab aie aabout
mbar wi t H04120 ernvoniraAdsasnpliesie guuilitirbied tres cispmedia ¢ick. Véalife 8f Gilled WhicH) at the
oper at i OR,dsSie8RER} ] lg}l f freshl i stilled
i sophor oEe_ s OCégn teg%%g?rﬁuﬁeéégsé&é‘éﬁg %rotg ﬁ‘b%éﬁ'&@%ﬂ‘??}“&ﬂ’d@ﬂ"q thary4s
count er siéaR BRY Eelgpedia wre asthp overiayerds equilitinated btthl preschiteattestebmperature
30C by ceplat B8t BhiinAed B tPRb surdhs @ bubidt Hd o e
tenperature, .the r eact?\g'ﬁl i's comg ete, N Ii%c‘yolé%% gwgdﬂb@?%ﬁ%ﬁ{'welggs
an NCO cBRfiedrit Sebf° 120885, Gorresnepsing toiarsisdinated gsttinpef2@0s15 erhitbe stepper
am hydr ompmr epittoliéreTHE Barbetria Rresdiui¥lrihingaxa BRtdF- P01 il Blhsured. The
Shi n- asu,, . . : .
thickness (t) of the lens in the area being exposed for testing is determined by measuring about
10 locations with a Mitotoya micrometer VL-50, or similar instrument, and averaging the
20  measurements. The oxygen concentration in the nitrogen stream (i.e., axygen which diffuses
through the lens) is measured using the DK1000 instrument. The apparent oxygen permeability
of the lens material, Dk, is determined from the following formuta;
Dkapp =Ju(Poxygen)
where J=oxygen flux [microliters O, /em? -minute]
25 Poxysen =(Prmeasured ~Pwater vapor)={(%0, in air stream) [mm Hg]=partial pressure of oxygen in
the air stream
Preasures =barometric pressure (mm Hg)
Puater vapor =0 mm Hg at 34 °C (in a dry cell) (mm Hg)
Puarer vapor =40 mm Hg at 34 °C (in a wet cell) (mm Hg)
30 =average thickness of the lens over the exposed test area (mm)
where Dk, is expressed in units of barrers.
The oxygen transmissibility (Dk /) of the material may be calculated by dividing the
oxygen permeability (Dkgp,) by the average thickness (i) of the lens.
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havi ng a nmean nol ecul ar wei ght of 2000g/nol (1.00neq/g of hydroxyl
groups according to titration) are introduced into a flask. The fl ask
" contents_are evacuated to approx. 0. 1lnbar and deconpressed with
ar gon. Thi§,0ﬁeration is repeated twi ce. The degassed sil oxane is
di ssol ved Y82A28YML of freshly distilled tol uene kept R§T#S2002608558s
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Mcrotitration sho neqg/g o c’E[roups (theory 0.37neq/q).
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under 5 ar g PérehedBbili ba b &1 Na .
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| engths are al®® values enioh.pefhdabiityt ' ature
for thr egigd YR t'%é}pt.i on thenyﬁ%dl -g;]%g?m\% SlantpHYBrL RIRRE Trdhe
2009/ 114 B%r?‘ﬁ §56%db %3@@9 BRBGR NS B5leyiainAlsacaly g8 pfereden materiain
linit O.Obeewyhgs antrdfuedifgsiof coefichacshd. 3 onQUP mn®Rini@und (t heory

0. 34neq/ g) . The macroner prepared in this way is conpletely

col oyl ess and clear. It can be storﬁga%eﬁir at roomtenperature for
several nonths in the absence of lig l out any change in

5mol ecul SynthesisglfiMacfemserul at i ons . The above prepared

For mil at ] ons. TS0 rRALATS perfatibauein i abibind 80k i dusiment e, agian
concent r Bavingra mean mpleciear weight®T 4030eg/mol SrabdostdinifeT. 6Mad/H @NhdeexyPeRLps
TRI'S DMVPaddardiigié 8fa-deblp tifrtiords HR8ESIl nto BRRE Reck Al 'tggether with 50mg of

15 dibutyltin difaurate. The flask contents are evacuated to about 20 mbar with stirring and
subsequently decompressed with argon. This operation is repeated twice. 22.2g (0.1mol) of
freshly distilled isophorone diisocyanate kept under argon are subsequently added in a
counterstream of argon. The temperature in the flask is kept befow 30°C by cooling with a
waterbath. After stirring overnight at room temperature, the reaction is complete. Isocyanate

20 fitration gives an NCQ content of 1.40 meg/g {theory: 1.35 meqg/g).

202g of the a,w-hydroxypropyl-terminated polydimethylsiloxane KF-6001 from Shin-Etsu
having a mean molecular weight of 2000g/mol {1.00meq/g of hydroxyl groups according to
titration) are introduced into a flask. The flask contents are evacuated to approx. 0.1mbar and
decompressed with argon. This operation is repeated twice. The degassed siloxane is dissolved

25 in 202mi of freshly distilled toluene kept under argon, and 100mg of dibutyltin ditaurate (DBTDL)
are added. After complete homogenization of the sclution, all the perfluoropolyether reacted with
isophorone diisocyanate (IPDI) is added under argon. After stirring overnight at room
temperature, the reaction is complete. The solvent is stripped off under a high vacuum at raom
temperature. Microtitration shows 0.36megq/g of hydroxyl groups (theory 0.37meq/g).

30 13.78g (88.9mmol) of 2-isacyanatoethyl methacrylate (IEM) are added under argon to 247g of
the «,o-hydroxypropyi-terminated polysiloxane-perfluoropolyether-polysiloxane three-block
copolymer (a three-block copolymer on stoichiometric average, but other block lengths are also
present). The mixture is stirred at room temperature for three days. Microtitration then no longer
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shows any isocyanate groups (detection iimit 0.01meq/g). 0.34meq/g of methacryl groups are
found (theory 0.34meqg/g).

The macromer prepared in this way is completely colourless and clear. it can be stored in
air at room temperature for several months in the absence of light without any change in
molecular weight.

Formulations
The above prepared siloxane-containing macromer is use in preparation of two

formulations used in the following examples. Each components and its concentration are listed in
Table I.

Formulation | Macromer | TRIS DMATag:o:cu re® 1173 | CuP Ethanol
dispersion*

I 40.¢ 164 | 248 (05 o 176

il 259 19.2 1289 11 0.10 25

il 18.4 270 |300 |08 0.10 242

* The CuP dispersion is a 5% by weight of copper phthalocyanin dispersed in TRIS.

Example 3

An amount of formulation Il in Example 2 is introduced into each molds which are
obtained by injection molding of different mold materials. The tested mold materials include
Durastar DS1010 (poly(cyclohexylenedimethylene terephthalate) from Eastman, Huntsman
polypropylene homopolymer P4CSN-046, Arkema Group Plexiglas® V820-UVT General Purpose
Acrylic Resin, Mitsui Chemicals’ APEL™, a cyclo olefin copolymer{COC) (Grade APLE105T)
(cloolefin-polyethylene copolymer), Zeon Chemicals’' Zeonor® 1080R (cyclo olefin copolymer),
and GE's Xylex resin (x7509HP). All lens molds are not stored in nitrogen nor iradiated with UV
immediately prior to leas casting. The control lens molds (Huntsman polypropyiene homopolymer
P4C5N-048) are stored in ambient environment for one day prior to casting. The molds of other
testing mold materials are stored in ambient environment for 7 days prior to cast molding. The
lens formulation is not degassed. The lens formuiation is cured in the moltds under UV irradiation
to form coniact lenses. After cast-molding, the subassemblies (molds with lenses therein) are
staged for 14 days (i.e., stored in ambient environment. The molds are separated according to
any method know to a person skilled in the art, preferably according a procedure described in
U.S. published patent Application Nos. 2006/0202368 A1 and 2007/0158865 A1. The lenses are

gy

then extracted as known to a person skiiied in the art, for exampie, in an aicohol, such as
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15An anount of forrmulation Il in Exanple 2 is introduced into each
nol ds whi ch are obtained by injection nolding of different nold

" materials. The tested nold materials include Durastar DS1010

(pol y(cychpexyphensdi met hyl ene terephthal ate) from Eas Hunt srman
pol ypr opyl ene honopol ynmer P4C5N- 046, Arkema Group Pl exﬁ’&gﬁgse‘?"?m“”

VO20- UVT Ceneral Purpose Acrylic Resin, Mtsui Chemcals' APEL1Im a
cycl o ol BENANGGHBANPHErgRans) or (ISGPapenal RirefeeBT) in isopropanol), for a period of time

20(c! ool effiferb@l oty Lyl x&m&:g(nepéjfafgg?ﬁ j%giﬁxéf"?“or fiéd rorsavern

lo ol ef

ﬁrg?/gsoa(r) ¢ IP%&S‘?B )n)"h? {%ﬁ%?ﬁ%sﬁram@-hereémmw in watey. Afteviegiraiio, gil of
t aurlceatsd (emsé be

e e i, e

prior to ¢ s of other testi ng nol d mat eri alB1eziasma coated
st or ed Hﬁn%maraamdrwlth@'nmkagéd)h plosphsite uaffer% shitheC 84d fi r@ﬂ& Qbi&glav%ﬁ
in

95|l ens formnu The | IS cure

t he nol ds uné:% f in%n&ers rlt';%foaﬂ ] onﬁ"g’%frﬁ?tﬁ{'?!% ?@é& {Qeperal Purpose
cast - molAinig Regand dylexgesin (%7699 Pidiasls lowi ¢Henhmmistatrhelt@ihﬂ)leﬁ@rmulanon as
staged fspbwd fy Gﬁ‘ﬁﬁﬁgéd mBid: suﬁ&&rsea‘iild erf%:%E 'oP s l?am{len rent. The molds

are 1?)eparat ea, accor di ng an ROW L0 A p son skilled in the
art,Ypref er adh 'WB?Hﬁyafﬁﬁﬁ@!?é@a@a@éMebe@ measured. acooalingt ¢k

pat ent /hmﬁﬂetzloﬁtdeﬁmb%le% E@Qﬁé%@.@?&%ﬁéﬁ :rﬁf&%t@@f’l% é%ﬁgﬁgst%o@ J‘mg}
enses ar 301t @g@ﬁyf as known to Serson S t,

for exar?BFéW P e’%ﬂa e"eé?fenh%atewlse gyemzwgmmbﬂtmgmmmmr

met hanolthanshé ionglermeatdiftpotthe feént_ro$ Qﬁé&]gaélp_&as(-ﬁfo?fe@ uiath phiyinF pylelne moids),

i soprop r L su i e 0._renove unpol ymeri

corrpone%?'gér%%og{egéx an’ggm t%?tleg Mtbé{;&rép]“ﬁ‘?ﬁﬂﬂ @N methylspe bie, Htﬁfpﬁnd Baly. |

2- 4 1ouPiPsmargater gnrtey lerfses (i. eex:tastaudldah.w&'rm:lmcbyﬁnedndlﬂs)\i@élghﬂy A&h@d

hydr at i dr| e n

1 g 1 M e cofec B84 ARl oy anEl e ea Rt drephiRalae) moics

6, 881, 265 stRiget Thasmrasolis iadicatetRemuet kigiey dhmepeetipattifte of madﬁtﬁgedast-ﬁwlded

phosphatgnpufyf c?él@lﬁbx?%hémﬁtetrﬂ'meftér@ﬂtﬁﬂatﬁ%&ﬁ% @é!r‘ﬁ red 1o t)he%%m isnses.

| nst ance oun
Gener al © P’EFH%?JE@’"I&&'PWP@S%E?WS%IGH REMmeRbiity of FP”@&SZSOQHP) have | ow

chedcal resistance to the |ens forrrul aﬁ-g.g@" as shown by daneged nol d

surfaces and surfaces+of—fesultant 10The ian perneability of
t he pl asnma- coat €d I eng %g'g?'e 1 ?’%( {?p '%ﬁ@] 1Xylex t he| BeenssBul e
described in Ex P VT M resiine | pH@GOR
cast-nol ded with Eol y d)ﬂép@hexﬁ‘e@@dl rrdtﬁigﬁl%ne Gét@fiht nakadd) fol ds
have ion pere e'rrh e m 36—+olds h gher Lon
perneability o e con | enses (i.e., cast- m)l ded with

pol ypr opyl ene rml ds). V\hen coated | enses are tested with water
sol ubl e | ow WFPétGDW%medQ)Wﬂb moids of polfprapyde rtehartd drigeb &astanmwd @mh
cont roI pb
puges s chiifiqrband bt T BBL AR B SIL B3)obreaoy
poI 3 cy BIoYR 44 ParFrtai Vastakignsdn densaliaspstenand pptigal powverdorleesestraadeadith ﬁrdsneser

r esul tSpmfy(dymferléﬂiwrﬁumblehé &S htHl Rl RE Hﬁl‘t‘:éh'anhﬁéf nhtf'\%?ﬁ f 3] lenses
cast - no| gfﬁ WV\% E@ %él gcl ohexyl enedi net hyl ene tere 4l at &) Hor s
conpar eJaPd MR A PRIVOIOBHERS | consistent with the neasurenents of
ion perneability of |enses. 20Tab| e |l
Example 4
30 An amount of formulation If in Example 2 is introduced into each molds which are
obtained by injection molding of different mold materials. The tested mold materials include
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" Control Durastar Plexi glas(r) Xylex Zeonor(r) PP DS1010 V920- UVT
resin 1060R IP 1.80.6 6.40.3 4.60.9 6.40.6 0.40.1

10

15

20

30

WO 2009/114496 PCT/US2009/036589

Durastar DS1010 (poly(cyclohexylenedimethylene terephthalate)) from Eastman and Huntsman
polypropylene homopolymer PACSN-046 as control. Prior to injection molding of Durastar
DS1010, the resin is dried for 3-4 hours at 71°C in a dryer (ConAir SL25). All lens molds are not
stored in nitrogen nor iradiated with UV immediately prior to leas casting. The controf lens
molds (Huntsman polypropylene homopolymer P4C5N-046) are stored in ambient environment
for one day prior to casting. The molds of poly(cyclohexylenedimethylene terephthalate) are
stored in ambient environment for one day (for the first group of molds) and 7 days (for the
second group of molds) prior to cast molding. The lens formulation is not degassed. The lens
formulation is cured in the molds under UV light to form contact lenses. After cast-molding, the
subassemblies (molds with lenses therein) are staged for one day (i.e., stored in ambient
environment). The molds are separated according to any method know to a person skilled in the
art, preferably according a procedure described in U.S. published patent Application Nos.
2006/0202368 A1 and 2007/0158865 A1. The lenses are then extracted as known to a person
skilled in the art, for example, in an alcohel, suich as methanol, ethanol, propanol or isopropanot
(preferably in isopropanol), for a period of time sufficient to remove unpolymerized components
(for example, from several minutes to several hours, €.g., 2-4 hours). The lenses after extraction
are hydrated in water. After hydration, all of uncoated lenses will be dried and plasma coated
using a plasma machine according to a process described in US 6,881,269.

The plasma coated lenses are hydrated, then packaged in
phasphate buffered saline, and finally autoclaved.

The ion permeability of coated lenses are measured accarding to the procedure
described in Example 1 and are reported in Table IIl. The lenses cast-molded with
poly(cyclohexylenedimethylene terephthalate) molds even aged for 7 days in the ambient
environment have ion permeability about 1.4 to 4.5 folds higher than the ion psrmeability of the
controf lenses (i.e., cast-molded with polypropylene molds aged for one day in the ambient

environment).
Table Kl
Control Durastar DS1010 molds | Durastar DS1010 molds
(PP molds) mold age = 1 day mold age = 7 day¢
iP 1.28 6.65 5.78

Control ienses made with molds of polypropylene and lenses cast-molded with
poly(cyclohexylenedimethylene terephthalate) molds have comparable oxygen permeability.
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Control lenses made with nol ds of pol ypropyl ene and | enses
cast-nol ded with pol y(cycl ohexyl enedi net hyl ene terepht hal ate) nol ds
" have conparabl e oxygen perneability, 25 around 74 barrers. Variations
in |lens di nd optical power for |enses made with nol ds of
pol y(cycl oﬁ%ﬁ%‘ﬁgﬁﬁmt hyl ene terephthal ate) are nuch sHEVRP00BER?
those for control |enses made with nolds of pol ypropyl ene. Exanple 4
30An anount of formulation Il in Exarﬂ)dampIeSS i ntroduced into each

nol ds whi ch aj @n&gta?é ﬁ'r%”g? géf frbml %I%}'n L %dqui I(aen[ip e& accorglng to

materi al s. Thetes rlasmc
2009/ 114%@%@2@9@@@3&%&& esincPueS20MN631 as testing mold matenal and

(pol y( Cy%@FﬁﬁMb@fTﬁﬂhmaﬂﬁ@ﬁu’B) LS cERR Cgﬁdgﬁ%é}:alff% ?& ‘Zﬁr s 8 etstjected to

Hunt s ro ol

i nj echm oﬁWB HﬁxﬁPP'Ba?fé%Fgﬁ’ ﬁ%if@mn Df water. Joe plasmadyasdsia froturg o8 78% N, and
hours at 2710 in a dryer (ConAl r SL25) Al'l lens nolds are not stored

in nitrogen npr ir W i medi ately prior to | eas casting.

The control | eRE®S af?g'lf 5"?“1—&”1? gﬁﬁﬁmﬂ%‘?i‘f'ﬁﬁ"%ﬂ'f? SutipadisdeRsyadially every ~80
PAC5N- 04 @kgraesarcund thd léns. Ambeeess water isongEddwr 66 thensairfdes/wiy éd?ﬁpréé%ed air.

h ht hal
re st o JRP A/ Suldhe BMHILENRA By SHTEO TP coBlregt kPRI Krgymoty of

nol d3§ afgflective Piffe(ential Ivtnéersmﬁmtg:som@f@ratneandx)moxmnd.bosmﬁnes ~500X
ol di ng. m-EBﬁlﬁJ:eﬁiBﬁ b%“tgl‘-lh%és%? tﬁfleﬂﬁ&urﬁ%gfléﬁgg atrgganné ared o&opk& groups

is cured. in under orm
cast - nol Eﬂ?ﬁ?ess‘t% @%%MPPE@@WWIQ‘W‘MWBSJ@Fﬁ%@@ieivhmeee ngceasay, lenses

staged fare menrdaeﬁ ué DI Gater, 40 nEgkried oAl HeAaMMet L) BB} a B{%‘a ASBM@ after
are separaﬁ’ai taC;{p }/852 hod know to a pérson sl%ﬂ

art, preferlBRipnRewL: "‘598 ure described in U S. published

Ipat ei§ Appl i catis obseNesltha 69629262 F6Solydropiefe Ws{( m&%évéible dthe fings
enses a ersSon Ski

For - oxansrboted bR Pt A (b i P e s of g oied (s for

i sopr opaimictiarepidebef aiglds).i n i sopropanol ), for a period of tine
sufficient to renove unpol yneri zed conponents (for exanple, from
several mnutes to several hours, e.g., 2-4 hours). The | enses after
extraction are hydrated in water. After hydration, all of uncoated

| enses will be dried and plasma coated using a plasma nmachi ne
according to a process described in US 6, 881, 269.
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Thé pl asma coated | enses are hydrated, then packaged in 20phosphate

buffered saline, and finally autocl aved. The ion permeability
" of coated | enses are measured according to the procedure described in
Exanpl e 1 and are reported in Table I1l. The | enses cast-nolded with

poly(c§%?6m%xylened|nethylene terepht hal ate) nol ds even aged for 7
days in the anbient environnent have ion perneability about 1.4 to
4.5 folds hi gher than the ion perneability of the 25control |enses

(i.e., lcast /npFied dhrast W'%Pwﬁwéﬂ@eﬁﬁ%r&@edm 8ters Ak PakNeTiANg Be

arrbl ent envuér@tfmh@ matéitl & d old 16968 #koktBR |@f§§ %)eréwfr@%aa ifeRHRd @
nol ds nDId Durastar DS1010 nol ds nol daye IP

1.28 6. 65 5 m%h@'%ﬁ“"@e%ﬂ@é"\%@ Srkege H’o‘FQi%aCéwﬁb %/ﬁsﬂ%ffvn“@weﬂamal
| enses cast afBladedond ﬁrbld%um@vm@fa@éo@h@mdlcﬁﬁ@&hrm%h%&ﬂsct wnt\r;\lt)he lens-

ht hal ate) .nol ds have conparabl e oxy er meabi
JLZS{)SPIEMZQS @gg%@pby@g@y\r@ald first mold haqf and said second mo)lld half are

configured to receive each other such that the cavity is formed between said first and
second molding surfaces, wherein at least one of the first and second mold halves
comprises a poly(cycloalkylene-dialkylene terephthalate) copolymer, wherein the
poly(cycloalkylene-dialkylene terephthalate) copolymer comprises repeating units
from at least 90 mole percent terephthalic acid and at least 90 mole percent of a Cs-

Ca4 cycloaliphatic diol, based on 100 mole percent dicarboxylic acid and 100 mole

percent diol.
2. The method of claim 1, wherein the Cg-C,4 cycloaliphatic diol any one of or
combination of diols of formula (1), (I1) and (III}
Rzs
st RZD
Raod Ray
Raa (1
Rag
Ros Rao
Ray Re1
Res (1
fizs Rag

Rap

Ras
Res Rat (nn
wherein one of Ry and Ry is C-C3 hydroxyalkyl and the other is hydrogen or C4-Cs
alkyl; one of R4 and Rys is C4-C; hydroxyalkyl and the other is hydrogen or C4-C;
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Exanpl e 5 Lenses are prepared fromlens fornulation I1]
prepared in Exanple 2 according to procedures described in Exanple 4
" using Durestar MN631 as testing nold material and pol ypropyl ene
(Hunt sman P4-046) as_control nold material. The nol ded | enses are

subj ect ed t GlgbRne 8 Reso Rua@ndRar isoprEphyrsexvaiiy #ndithatothss twe indepergdest of
The pl asma gagh bfheﬁar‘@ AYdHsRnQr o&%dh@u 0 L H2-and Ry, .ndewmﬁ offddeh

flattened on a glass m'crosco ide by cutting the lens radially
every -90 d&fficséee Bydhegrn e efﬁb‘/' Any excess vvater is then bl own of f
the surface with conpressed air. The dry lens surface is then
observed usi_ng a mcroscopi c contrast techni que known as 10

Ref | ecth ve Dinffestard plalaimm afheeria HiecCcbniovalaalinhriiy dipl igi (1) 1dox, - 200X

and/ or SOWEtc?ﬂBﬁ?exy@QQaﬁn{&%iof i(=pd ngrbf f&heiliid fli) il WROE R.P4nd RE dr&ns
surfaces of test groups are conpared to con groups to assess any

di f f er ences hyfroxyBetp BardiicRes gfe hytregen: PR Kea. Rlzii: Een a0 Rps ingprandent of

hecessary, |e§8r$8€heﬂél% rq@&;'qehrbawéihy: N3Pk dwbﬁbrmaatul) i‘nlméreﬂg%nan@ are
t hen exam ned by RDI C lowed to alr af t desal i nat 1 on bef ore

exami ni ng byYRBMENE) Raii Bz Foe Ree Bt IRat: Hzer'??;@§”éé;’sst '"F’ﬂp?ﬂﬂe?b@fcﬁ@?hene
nol ds have fHep amd I?Jd%@n' &tmhw &qa)aeamarngﬁbmeFéa@se cast in
Durastar WMN631 nol wth the sanme set of nold tooling (used for
injection nmolding of nolds). Cdainms 1. A nethod of cast nol di ng

contact, | engps mtRswPsA Him®, Wherdhh ﬁi@pcﬁv(cym:mbtcﬁa ?égjﬁﬁarpgt

material in a nold to forma contact |ens, wherein t i ncl ud es
a first nol &OP%lY'T‘eWPFW@“%"Yrqor”§'f5t3rﬁﬁlf%ﬁ%§|”% Upitsfrem ﬂefeefﬁh@lmclwﬂdﬁrﬁa
| ens-f or m ngy&BdIphai dignd a second nold hal f having a second nol ding
surface in contact with the lens-formng material, wherein said first
nold half and said second nold half are confi gured to receive each

ot her guch trhaimdihs SaNEitY2, whefdh fF%qerQ.eon\ﬁ%P] matbfalfid & §ﬂ.c&1%y%%démns-

nmol di ng surfaces, wherein at |east one of first and second

hal ves conpfargingd maisgahqasireising) at jaashenaiplymrgizanle qosmraseihsdiented from the
copol ymer, whin&loRsitiey & éﬂ(&))‘lcdo‘ﬁﬁduhh(é %ﬁoﬂbﬁ'a'@(llc%ﬁ@ cbﬁéﬁm@trﬂé’ér%@ a

copol ymer conprises repeating units fromat |east nol e percent

t er epht hal i é'“&‘?ﬂedc%*ﬁ‘j"'ﬁg pr PR Bideedesrecbs a 06 024
cycloaliphatic diol, based on 100 nole percent dicarboxylic acid and
100 nol e per cent diol. 2. The method of claim 1, wherein the 06-024
cycl oaPi phathe mtead efajaim Whereh thedrelr imehestcal redistantdo grsilicaperydiogel
(1), (1) anghs@bhulatiditind ca\ﬂﬁ'ﬁﬂé oF se.ﬁ@aséa‘ .nF&%Qt rﬁBI@ n§2;h thé pRkelc of
hydroxyal kyl and the other is qen or - one of R24 and
R20 is 01- OQX!‘%ﬁH'rB)?&'la‘I’W@y'PVdé‘Pﬂf'Pﬁ@a@ ﬁ@rw'ihsmﬁseaﬁ%@ﬁ p@fm@bﬂ@ al kyl ;
one of R29, R30 and R31 is Cl-C3 hydroxyal kyl and the other two

i ndependent _of each other are hydrogen or Cl-C3 al kyl; R23, R26, R27,
and R28& i nddpemeihnd fclaimdh whersin therien Rgraesgilily ofthesilicopediyriage! Igns isras
met hod of cleakm &fol&@@flﬁb%ﬁﬁ’&n@@b%fg%hﬁé‘lléllﬂaﬁé h§dr9§l]éllledssobte(u3re\!d %0

1, 4- cycl ohexyl enedi net hanol g}{ of for

and R24 ar e CaStanisiperet thgisilicrpa h GQWSJP@MW@@HHNQQ PRPFOPYEE.
R27, and R28 |ndependent of each other are hydrogen or nethyl; (3) a
di oI of for rruI a (I1l) in which R30 and R24 are hydroxynet hyl, 17$21
R22, RB3, d GErlimph whergipthe sierioiRplymertzisigdhe isns-Tomiegeriesehisr

are hydrogeae%m{@ttm&na”pgr Géiniggonbi nation thereof. 4. The met hod
of claim2, wherein the poly(cycloal kyl ene-di al kyl ene terephthal ate)

copol ymer subst antially consists of repeating units fromterephthalic
aci d apd CoThethedd S@ldilPaherd e poly(cycloalkylene-dialkylene terephthalate)

copolymer has an oxygen permeability of about 32,500 cc- gm/m? - day-atm ata
specific temperature and relative humidity as defined by the AST method D-3985 of
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5. The method of claim2, wherein the lens-formng nmaterial is a
silicone hydrogel lens-formng material conprising at |east one
" polynerizabl e conponent sel ected fromthe group consisting of a
sil'icon-containing nononer, a silicone-containing nmacroner, a
si | i cone- coriassHiFaipnpWBRIEIN e mold iscagableof pradusing cemact lensestnavingt hod
of claimsy, rueaildthé h\%r@h&nb%eghgmcﬁﬁilrolrn’ﬁ% of ﬁ@ﬁpr&ﬁrl&es Wlth&?ﬂ)smshmg

hydrogel lens formulation and capabl bei ng used

in the presdiReubrceslgeld, t°9|5§@rI’”J@@IWé‘ Wé‘f‘gg’é ot ding E'@id ﬂlféﬁbevm th

i ncreased | %Iy?ﬁfpﬁ%ﬁ@'nludltﬁ}b removéice Eﬁ'ﬁehﬁéirkgfon%l\@inmdf’molgher ein the ion
perneability o silicone hydrogel lens is at least 1.5 folds of
the ion perneability of a control silicone hydrogel |ens obtained by

cast mabdi narhefmdthed &f didiFoNevHaYsih %eﬂh@@%ofﬁnﬁﬁé&l tﬁ% b%s oﬁd@?éﬂ?sl ity RE

pol ypropyl ene. 8. The met hod of claim 1, wherein

pol yneri zi néeﬁsrfernw@@\maﬁ%tamnﬁge mRids cjogingitae Feld: weiisg f@mﬂw ahowr1
actinically.mifuted Bﬁerrﬂfésr@lhefmdldi mae*@re%ﬁﬁr?érﬁmbhﬁe lensf rming material in the

pon(cycIoaIkerne- ene terephtha ate copoly as an oxygen
per neabi | i t "B tagysby e@maa@ le%ahzgﬁkrn@ed %l%}@ge@fﬁﬁl%lmohi gipadinepcthe

t enper at ur e ndMing 8lfidde¥e hum dity as defined by the AST nethod D-3985
of «classification, wherein the nold is capabl e of producing contact

| enses havi ng reduced | at he marks, conpared to a control nold of

pol ypr qpy! emep:awctnhaworp;ggttpﬁbrdn@ 4 Qh“co%b!rh%&%@@l &fntdwleqst&% s ngr
injection nolding o yl ene nn\

remove the Ipakyﬁé(dﬁ‘aﬂ‘k@n%ﬁ'ﬂ"ﬁ@“ﬁﬁ?"@pb@élﬂ? CQBOWI'ITﬁlé “ﬁ'@f%@eof cl al m1,
wherein the Erwyeleamggpé U%ﬁéwetneqer%bﬁﬂ%la@‘) cQPé‘I%QrSéd?\Qprfs'éﬁ ﬁn Bﬁ.{E ng

material in th : closing the
m nutes aft é’P%ﬁ“dﬂﬁSﬁSO fle %Pantﬁa&epb@ﬁﬁﬁ @I%éﬂ%ﬂﬁﬁ&tu%)gn@lﬁ@emntof N

form ng mat %L@Jddalﬁ%ﬂéir% di‘HPljB&seB Bﬁrﬁb){ncﬁé‘ﬁéﬁrcbﬂlgdl@afrbgggé 55@%% UPast ?

swel ling of t at and near the nol di

nol d for ca®BoRBl dipinyhereks) ﬂ‘Pé‘M‘é'Stﬁmﬂ'tb‘g?éreS@gﬁﬂ tée e sllisprs hyssegsd lesisng a
pol y(cycl oakdrruRiien %r%éﬂﬂgetﬂ@ sil:@ér?é’ﬁ?d?@érél‘%@ﬁta&qgr@ é/ﬁf?éapa\ﬁfé%f%bfﬁ tf3&d in
pol y(cycl oal kyl ene-di al kyl'ene tere hal at e ymer conpri g
repeati ng ufiftidngidingsintheg rrgsencgef msysaenpme@émn@ Byttrpmlmnta@t Iac$ witand

at |east 90jjoplRe@RIGRMMebili§. C6- C24 cycloaliphatic diol, based on
100 nol e percent dicarboxylic¢ acid and 100 nol e percent dIO| wherein
the nold is chemcal resistant to a silicone hydrogel |ens

formul i onThebla¥AK AR 61’%@'1'1' Grﬁ@:%urhﬂﬁé@%&% Cﬁf%%}lﬁﬁétlé c%\san?%ﬂe%?elabl €
of being used i n cast nolding, t he presence of oxygen

silicone hyS?@B@ﬁmﬁUWFH3$°ﬂ@ﬁ§UﬁnQH“iﬁ@GG%bed ion perneability. 12.
The plastic nold fé claim1l, wherein the C6-C24 cycloaliphatic diol
any one of oricopR| narkon of diols of formula (1), (Il1) and (I11) R26
wherein one of and R21 is Cl-C3 hydroxyal kyl and the other is
hydrogen or Cl;C3 alfkyl; one of R24 and R23 is Cl-C3 hydroxyal kyl and
R or Cl-C3 al kyl; one of R23, R30 and R31 is

Cl- C3 hydroR¥al ky “and™ he ot her two i ndependent of each other are
hydrogen or Cl-C3eal kyl; R23, R26, R27, and R28 indgpendent of each
other are hydrogeg, or Ci C3 alkyl. 13. The plastic nold of claim 12,
wherei n the C8- C2‘ cycloallphatlc diol is: (1) 1,4-

cyclohexyleﬁ-.' hagel® (2) a diol of fornmula (11) in which R20 and
R24 are hydr oxXyrg , R21 and R20 are hydrogen, and R23, R26, R27,
and R28 i ndepgndg f each other are hydrogen or nethyl; (3) a diol
of formula (/| ®hi ch R30 and R24 are hydroxynethyl, R21, R22,
R23/ R251 RI®1L RY1 RIE R29, and R31 i ndependent of each other are
hydrogen or nethy%s or (4) a conbination thereof. 14ll) The plastic
mol d of claim 12, wherein the poly(cycloal kyl ene-di al kyl ene

t erepht hal ate) copol yner substantially consists of repeating units
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13.

14.

15.

Rag Rag

Rog

Royq
Rez Ran (1)

wherein one of Ry and Ry is C1-C3 hydroxyalkyl and the other is hydrogen or C;-C;
alkyl; one of Ry4 and Rys is Cy-C4 hydroxyalkyl and the other is hydrogen or C-Cs
alkyl; one of Ryg, R3p and R3y is C4-C; hydroxyalkyl and the other two independent of
each other are hydrogen or C;-C; alkyl; Rps, Ras, Re7, and Ry independent of each

other are hydrogen or C4-C; alkyl.

The plastic mold of claim 12, wherein the Cs-Cy4 cycloaliphatic diol is: (1) 1,4-
cyclohexylenedimethanol; (2) a diol of formula (I1) in which Ry and Ry, are
hydroxymethyl, Ry1 and Rgs are hydrogen, and Rz, Rag, Ra7, and Ry independent of
each other are hydrogen or methyl; (3) a diol of formula (lll) in which Rsy and Rz, are
hydroxymethyl, Ra1, Rz, Ras, Ras, Reg, R27, Ras, Rag, and Rs, independent of each

other are hydrogen or methyl; or (4) a combination thereof.

The plastic mold of claim 12, wherein the poly(cycloalkylene-dialkylene terephthalate)
copolymer substantially consists of repeating units from terephthalic acid and Cs-Css

cycloaliphatic diol.

The plastic mold of claim 11, wherein the poly(cycloalkylene-dialkylene terephthalate)
copolymer has an oxygen permeability of about 32,500 cc- gm/m? - day-atm at a
specific temperature and relative humidity as defined by the AST method D-3985 of

classification, wherein the ion permeability of the obtained silicone hydrogel lens is at
least 1.5 folds of the ion permeability of a control silicone hydrogel lens obtained by
cast molding of the silicone hydrogel lens formulation in a mold of polypropylene,
wherein the plastic mold is capable of producing the silicone hydrogel contact lenses
having reduced lathe marks, compared to a control mold made of polypropylene,
without polishing the surfaces of mold tools for injection molding of both the mold of

invention and the polypropylene mold to remove the lathe marks on the mold tools.
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