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WO 2007/109101PCT/US2007/006562 DEMOLDING AIDS FOR

SILICONE HYDROGELS AND RELATED METHODS FIELD The present
WOorRA8intion e directed to compositions and methods used in th&GI/US2007/006562

production of polymerized silicone hydrogel devices, and to the devices

produced by such compositions and methods. More specifically, the

invention relates to silicone hydrogel contact lenses and compositions and

methods used in the production thereof. Lo BACKGROUND . Silicone

D EMO LN CoAIEXS | IR SI1a1E ORIEO MY D RIGBE 9eAN theahijiky o EcartatioDs

lens wearers to wear such lenses on their eyes for longer times compared
FIeLE9 non-silicone hydrogel contact lenses. Benefits to lens wearers
associated with silicone hydrogel contact lenses can be attributed, at least

in Pagt pie sen t Beniimnaisod siotgd isphiivrosilione sechmetheds used in the
prodMﬁ@%ﬁf@?&@&%ﬂ@ﬂ@ﬂ?ﬁ?@ﬁ@iam&gywQcmﬂ@Gk%@ié’éérﬁroduced

contact lenses. Non-silicone hydrogel contact lenses, such as
by suSh CATBRARITSTRR ARAMSBHE VIS Io-Sea T iraly: IR By aptQHERlates to
silicopeotydecgel nompaialersis canfassiepssiis AR ietNedd Lideasn the
prod@é SHrﬁ%'%%mposmons for npn-smcone hydrogel 20 contact lenses are

polymerized'in non-polar resin contact lens molds to produce polymeric

lenses. A contact lens mold typically includes a female mold member and
BACR@R{SURGY member, which can be assembled together by an

interference type of engagement or other forms of engagement to form a

c

IR IERHERG RLORTY L STISER BRY S RGRAMRRER Wih dtsidprihgrability of
contamidbreswebapidene ansiich potysiyrenanaie eisesuldn iprbidingss.6bmpared

i lasti il ted and . .
to o R e B e AR R VR R manpoiated with
silicophisirge! contagélensessn keistnbatiogtleasitiniparses the
comﬁﬁ@%@%@f%@d&ﬂhﬂ%ﬁﬁ@ﬂéﬁ@%@W&ﬁ)‘f&l@bﬂé’ﬂ?&oﬁgﬂ‘éﬁes of silicone-

surfaces. In other words, the 30 surfaces of such silicone hydrogel contac

contaiid PRYNDFSNT MASHREy ahthehersse #8%R%-ophthalmically
covepasibieoSeiger dtpstoenicolenséc e nwrficatingadaye PeaneFRrylate
(HE pgsusfaces of.quch silicone hydrogel contact lenses to increase the
Nﬂ@drop%lﬁ,u v Akt weltabity of i e@ﬁ%%%%%@éﬂ@ﬂ@' PLABRIhGORECt lens
moldsre figghae wortis elenshprpolyisericech feosititorseianmae-siiogrie WArogel

contad® 1R MMAQRWW&?QB%%I{al%g]ﬁ{ds&ssetgs roduce

%/drophilicity of the lens surface. Another approach involves derivatizing

h
POlymRERIRASES ribRSRECHIRG MR TRIcaH; HidHdRmg femalpemold member
and ehyrditephilidchmiatidssto wonder cahsksetleidade géerdhsyenis inaskeehce

_Surface t t of contact | ires i d5
type B B S S RS PR A o maRH e e
having, atreadanbiens mitapsdseafdte thiammenar oesinslificatioas. polypks@riene and
polysB/ieMatyrlaSarAcs FRMMSAY Lhasherisielnd tha B.'Ilgsqr&ernxm‘?ﬂ%ébers

contact lenses with ophthalmically acceptable surface wettabilities can
are 3ol ReRATRIRG AR einsaahi i ipeiitaie. torPraag erer. anst
sepamtam @é HOsiickhmbyalsegel contact lenses formed in ethylenevinyl

aﬁ%@?é&ér?%‘%%@ﬂ%b silicone hydrogel contact lenses produced using non-
polar resin molds may have hydrophobic lens surfaces. In other words, the

surfaces of such silicone hydrogel contact lenses have low wettability and

therefore are not ophthalmically compatible. Surface treatments or surface

modifications have been used on the surfaces of such silicone hydrogel contact

lenses to increase the hydrophilicity and wettability of the lens surfaces. One

approach invoives treating the surface of the polymerized lens, for example using
1
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alcohol based molds have desirable surface wettabilities. One example of

a useful polar resin used in the manufacture of silicone hydrogel contact
WQ18@d08181resin of ethylene-vinyl alcohol copolymers such a@€éUs2007/006562

ethylene-vinyi alcohol copolymer resin sold under the trade name Soarlite

TM by Nippon Gohsei, Ltd. In addition to 15its polarity, Soarlite TNI is said

to have the following preferred characteristics: extremely high mechanical

strength, antistatic properties, low contractility when used in molding

plasmacms?ﬁqu@scg&einbaiﬁwl i WRINTERIRENYCSS ﬁmz%ﬁ@@‘ﬂheﬂaalé OfAnother
mal expangion, ar 00d aprasion resistance. Althougn polar resins .
=mpr e A A R G e 2o g ndition
usinggrsetivedmdresiniiconeiatiekbs eifemaliipdsofibilibleunacaatteotas lens
has BESH AP 2 AL L IRIARHERPE CUHEL IR MO PG s e

alternative forms of securing polar resin mold members together may be

machigghy rBA dIHmIMPIRICS EORIAGIdaNSIES RUMAALE femBBHSaRtyipe
methogideciee st iedaurfaconiaatiess \orhisyinGEdeRs shaped cavity.

Dyring, th duction of 25 sili hydrogel contact |
RSB RER AR TERGIE o PRI e tlrens
hydrqgebgpmeqidsamwmimaawqayglwnemmecscmecxepmnabnms can be
prod B8PSR BN LLETDES iﬁs@éfgﬁ%tf %‘#\%ﬁ%ﬁ! Eégﬂt m%nqggrtlg)@%pb,

. automation and throughput of large numbers uch contact lenses. For
silicopg Awpre s paairst Bnrss RisieehbIeHyianervsg cohalenpateinyd
alcoholl WSS MRS I QIl¥iRabict e PeERI WS HRfiRsdI 2| OREO 8K RSO MRS useful

larl?ggumoé%, %n%ﬁctlngﬁ&] contact henﬁ?glold with a heated |ICF],IId, ) )
polar festi g the o AR B Sh§ ey ragshentiaghippremds. a resin of
ethylens-winyl@isaheldapolyime o thematethadibyiatenviny nadtobelssbeolymer
resin% ll)(?%h@é‘lt fhe flelsasiag élr}(g)rlﬁ i &gﬁiﬁégga%§€%?£t%96ﬁl6§ddition to

eblocking of the polymerized lens from membe out

its polpfifagrRpieienS erib ddinvaIthe setrvisopraterschwbmrpistintics:
extrefifelietigh theaiy-nisaysiandis giffistiticrprydeatasisedatdeasldiiRiivhen

b eleg rostatic interactions, di ole-éjiigole in era\ti/tions, ion-dipole
|

used R PIGAR5e% coRamIG, bl 0a RSN IS RSP B AaREicient of

intera
thermsi igrreaizsicne endrgbibd aipnisshaivessistanExamples of documents which

AU 00 RS S S S e
hydroggheoniectlensese polar resin molds are less deformable or flexible than
non-polar resin molds, and are relatively more difficult to work with. Therefore,
alternative forms of securing polar resin mold members together may be used.
For example, male and female polar resin mold members may be welded together
to form a contact lens mold having a lens shaped _cavity. During the production of
silicone hydrogel contact lenses, it is necessary to separate the male and female
polar resin mold members to reveal the polymerized silicone hydrogel lens
product. The separation of the polar resin mold members is difficult and can
present challenges to the automation and throughput of large numbers of such
contact lenses. For example, separation of polar resin mold members may require
the use of ultrasonic energy, applying a temperature differential across the contact
lens mold, contacting the contact lens mold with a heated liquid, separating the

" mold members using wedging instruments, and the like. Not only can the

demolding of the male and female mold members be difficuit, but the delensing or
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4,985,186; 5,039,459; 5,080,839; 5,094,609; 5,607,518; 5,850,107,

5,935,492; 6,867,245; 6,869,549; 10 6,939,487; and U.S. Patent
WEAMTERHH No 20050154080. In sum, an existing problem reREdsUR2 A& 006562

difficulty of separating polar resin mold members used in the production of

silicone hydrogel products, such as silicone hydrogel contact lenses. In

view of the above, there remains a need for new and improved ways in

which to separate polar resin mold members used in 15 the production of

deblosu}lie@@fIwgrpegllrﬁ&ctﬂe??@msi%g?h%wh?wi?ﬁgﬁ{ﬁ@mmﬂ?awa@@;tg; the
almijc C e properties,
lens o3 AU LT BTLRRe ISR R RE. P R AR (bR
way, timeeliffibidtycedydmeocasthdrat imaSUNMRRYY eledti@stailicint=hydiiogsl
dipole%‘? Hfgﬁn%ﬁ'&ﬁajli.98ﬂgdg¥gl@ﬂ$lje?88{%%#? z‘a?oﬁeWBﬁ?fﬁﬁgi hd Vap der

including a hydrophilic silicon-containing polymeéric materi emica

Walls dgregsdnaineandindaeiddasizad dermarst dhengttsheapresucts are

PERARIREIES S ASPRE RO AR RTERBNFIYRNIPTha B ASIRISEHR Yt ontact
discovery that 25 reactjve demoldin ents or reactive demolding aids
lenses., S5 AR SHISH T PHFLGRS) FRPs EhSSse FtO5eY con BRHAGS

4,121 FBQ&WWtMﬂG@B@t&,GGOM I ddﬁBQCB_GﬁO#_,QBGD’h&ﬁpGCDWSQ;
5,080,38608/3YAGRRIRE 85 L1alCeRRqents UsBhaR SeenS MCERY sa0;
polymerization proc¢ess.’ Such improvements aré particularly apparen

6,9394%n aorhphrediataphTuhfigiqi e r@RTRGIE4AHMaining 30 silicone
hislengnl epnap@sitienpriem skl dsiding it bRt $Diar resin
The ipclusion of one or more reactive demolding aids facilitates separation
mold BB YRS e R HEERN AL R e ARERER) PAEH thesUch as
silicorpdpettimgad ivet sdicens &ydivgeigywasiutiecab@mipe thideremains a need for
new and improved ways in which to separate polar resin mold members used in
the production of silicone hydrogel products or devices with desirable properties,
such as silicone hydrogel contact lenses with ophthalmically acceptable properties,
including desirable surface wettabilities and the like. The current invention meets

this need, among others.

SUMMARY

New silicone hydrogel products, such as silicone hydrogel contact lenses or
contact lenses including a hydrophilic silicon-containing polymeric material, and
chemical compositions and methods for producing such hydrogel products are
provided herein. Aspects of the present invention are related to the discovery that
reactive demolding agents or reactive demolding aids can be included in a pre-
polymerized silicone hydrogel composition to thereby provide improvements, such
as reduced effort or enhanced ease, in separating polar resin mold components
used in a silicone hydrogel polymerization process. Such improvements are
particularly apparent when compared to demolding of polar resin molds containing
silicone hydrogel compositions absent such a demolding aid or demolding aids.
The inclusion of one or more reactive demolding aids facilitates separation of two
polar resin mold members without negatively impacting the properties of the
silicone hydrogel product contained therein.
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WO 2007/109101PCT/US2007/006562 In more detail, the present
compositions and methods reduce the effort required to demold or

W@ aiHiaig1Mold members that are coupled together in the forn?@T@ﬁﬁ@fPG/OOGSGZ
having a lens shaped cavity, and/or improve delensing of the polymerized
lens product from a mold member used in the formation of the Igns 5
product. The compositions and methods are particularly useful in _
improving the demolding of polar resin mold members and delensing or

delolaokirg détsillctine ireregttoonasiiireaito mewvisdsadareethe effort
requ R O e b B e e e B PR R T the

based on the use or Inclusion ot one or more -
form|gha prevd ariecarifisspioapedctaldty siindiee pprogel deensiegusthe

polyre@mnpesiliens or&riitate A AdROREMBIC MespPs s f’ol'gﬁgtmﬁlgf the lens

/ merized silicone hydrogel lens product from a
1

pr °d9r'n‘g dofr#%?r’rl%ﬁn %{‘gepﬁ?gf?ﬁ’n@‘ﬁt&@‘é?eaéﬁé?ﬁmw%a&d{ﬁ@’la'd@rimmaving the
demalaingecddutsdtossite mgidensatsaes Wﬂig!élﬁéi?bt@frttaﬁﬁa'ﬂckingl g; Ss(ialisc:one
[zati ition. 15Emppdiments of the presen ,
hyd r%%%?(?&%ﬁ%ﬁ%%ﬁ%ﬁg gviﬁf 68%’6;52?55{%%%%5@|owFi)ng description
anth@aMesersaonian ensemcompoditiens, atehmptaodsare based on the
use SIOMBRSIMoPBRR 3% W%Q@%&%%@@@Qﬂ? iRrS%}%’ E;Tgecursor
on&rositlon comprises components, such as monomers, oligomers,

compigs BhetcaPieliPIsRrPER daEm g e LtiREcoRRRAliand ereditate
dematiing demotdinmerdeeFaetieneneingridsrinreRabyRiINGTING Iiigmerized

- siti omponents. The present lens precursor .
smc:gin%%gﬁqs% égg%jrﬁ&%ﬁom naarVeo-rEg H]% be&r i ne‘g‘@agwgﬂ?ﬁo?dds are
chemy Epasiive agantsihet vriibmembed 66 a lemsmpoidusanotposition prior

to the2faRQsb AT riZaBBl BEIHE R deRSoSHIdhas a polymerized silicone 25
hydrogel contat%&riﬁ, comprises a reaction product of a demolding aid
kR

SRRe § BSRRIHRRSahepBIpRRitiRes land methedsradhe
appaiet lFosmtbéfciimhing a&ebamcdww&atg;mgr curing procedure, (t)r tht'eon
j ns can be alens that has undergone one or more extracti
R e B o b SR eonaaRREd ehcanen as o
silicopg ygergshemntrgidesmpruay et @ ozaptisitipndurhptisetepuisinmaits,
such agdeiisonthydsngehrortastdensriny FE',%%O{H%?&%”&% ohgls résrgéﬁ%liﬁ%or

composition. In further embodiments, a’contactlens mo comprises a '
Contal‘é%'? BrESHRBF R R MGe HRIpRiiiamaide mithydemaldinderidsding reactive
with thisl jensa petansderd MpOSHIIST [AONHRIATY U FRRY006R6Rns precursor
compositions can be provided in a lens mold, or in a cavity of a mold member,
such as a female mold member, of a lens mold.

In another embodiment, a polymerized lens, such as a polymerized silicone
hydrogel contact lens, comprises a reaction product of a demolding aid and other
lens forming components. The polymerized lens can be present in a lens mold,
such as after a polymerization or curing procedure, or the polymerized lens can be
a lens that has undergone one or more extraction steps and one or more hydration
steps. For example, a hydrated silicone hydrogel contact lens comprises a
reaction product of a demolding aid and silicone hyd.rogel contact lens forming
components of a lens precursor composition.

In further embodiments, a contact lens mold comprises a lens precursor
composition comprising a chemically reactive demolding aid, or a contact lens
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mold comprises a polymerized contact lens product which comprises a

reaction product of a demolding aid and lens forming components. In yet
WQRMHE%Mbodiment, a method of producing contact lenses, BG4EH/&Z007/006562

silicone hydrogel contact lenses, comprises adding a demolding aid to a

lens 5 precursor composition or forming a lens precursor composition to

include a demolding aid. A method may also comprise curing a lens

precursor composition which contains a demolding aid in a lens mold to

mold RisdpeR 8spalpBipizefleasumisbtinededadepaiarPEIHpHREDS reaction
dudcet\mpldl(gg alqgnd ot@eégé_lﬁés for w:ﬁaj,compo_nents. A method may also
PO mp e TRE SIS RitRd AN R IEREIRE 18U Reps of such lens
mivldehaddthee eprbddired theaagimettitdr eflpced @ffog telativet tenses, such as
- i i e i : hat, do
S oSO, P s haln D B G e s
Precutiste GIMRaREC R ERRMGINgt &1l RSgR FRRHEBT PRREAG HRp {0 InGpdeifr
demctdihg diesniailise PelyaIag ebrrpinG ey LIRS pIECEREN VNP osition
hicrcem n?eg, or%or r‘ﬁ);}e ch mlcalllg reactll)/(i demolding aids. A sﬂu;ongl
which, COiaIng. ShERTRIFINGL AR & 58 BRh 19 S0 6P RFaRikEgized lens
Whichéactudgswmming preikrotastheedetiveldemy alitingrai dbtivet lens forming
compERRe! ZANSHARE el UK UAHAMEL SHERN RS BUIERNE TN G8nsing
ens precursor composition. A polar resin contact lens mold contprises the

stepsiefeiéid f615s 0 gReanms tnan psuaest themeireydthgetiverrs effdrbgelative
to deSiIERAGIGM HBIEHYINg @%QOPQ&B&@U@I?? & FHSRICANT08L €A not

ens comprises forming a silicone hydrogel lens precursor composition
semaiding gk She

incluqg. g demalding RERRATMB% QR FY dRIOpRahE R1E
extrad:éimgpreﬁdramngpgbgﬁﬁzfling,iaraﬂﬂmnpwcﬁkagm@l@téwrin_g the lens
PifFSERRAO TR LSl Rodmaly SRSl A SR

me_m er from a emale mold membe K ensing tne silic
COMPASHIRE: NS HdHH DABS PhERiEI ¢ heanitrily reactive demeldippreiiated

silicom@MydrigrasnaandielleyriidescaiptantieAchaad & G HISatHR of

described herein, and each and every combination of two or more of such
react?&f M i

fLreRIRGE R GNRRIRAN "easive AR pld g aidnd rhnsidiakle

monatimeirthedeatacesnimelusadporsets atanshicatienger-agé Metigatiiecursor
i ist it bination of feat b
com P R e s oI o

Precurspr LMY POSHOT/OSPe0GEBEBd Silicamkihvaw gsheoranidens. Further, a

meth8d\GIPASESThE8 BIRSSHE RYSRS| @Eﬁw%ﬁ’étf@éﬂki%é%fﬁg@g’mming_? silicone

iption and claims, particularly when considered in conjunction with

d
hydrogel Kels ARG SRS e IR HBRYIOSS 3 sesh eam sbamiFally reactive

. demoplexg ridh yeatiorgahe dsnsserkbersor, chenfodeititg iieamsoate clatinechvdtl,

i SR L R U

mold fpatnaiream R &malpigiskbonriaten, andsirjansing ths siictoramydrogel
contadfferiBerdAsigre piuim iefsienienpess. the context clearly dictates

As can be appreciated from the foregoing and following description, each
and every feature described herein, and each and every combination of two or
more of such features, is included within the scope 6f the present invention
provided that the features included in such a combination are not mutually
inconsistent. In addition, any feature or combination of features may be
specifically excluded from any embodiment of the present invention.
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otherwise. Thus, for example, reference to a "contact lens" includes a

single lens as well as two or more of the same or different lenses,
WOoSYEHYa%o a "precursor. composition” refers to a single conf§oEHiHHL06562

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

15The term ‘demolding’ refers to the process of separating two mold

members, such as male and female mold members, of a mold containing

a polytherized product or device. In the case of lenses, such as contact

leAseliticleal clgpertefarsitadvarsepria o el preseatdiventhaisateatat forth in
d together. to define,a.lens shaped cavity. 20The term 'deblocking’ ..
the fo O e Ry s FO R aker h b aack Gretion

with thevaesaimpaniogienampéesin situations where the product or device is a
lens, deblocking may also be referred to as delensing. Thus, the term

_ lderensing' refers to the process of removing or separating a polymerized
Qg—fﬂg{&ﬂ.ﬁﬁalmic device from a mold member. 25The term 'hydrogel’ refers to a

poly sestrdaaies alitRisal Ssapbiave AtichAdhd P olERRERANShe following
ter mscgpea Iee | nfeséyvv%lkgglén er or become swolleg with witer The matrix

ay O may no ?oﬁ@-tﬂmgg.nfﬁﬂgﬂ%r!ﬂ FSTREPUS Y siRted otherwise.
Otherfaternmsrbiiiind totheczhses, thavanneratensistdableitr thateuse.

WwellRrt ' at liahle, ar (i now
partialy é%@ﬁ‘y“é%‘fﬁB"‘E‘%ﬁt’é’%‘?ﬁWﬁ%ﬁ%‘?‘?‘ﬁ%ﬁfﬁﬁm@“ﬁﬁ&%ﬂﬁ‘?{ms a

"an,” angiidAsnitRale PriehErfRreis RBIYS Sher sertast iR rapieaes
otheragstainmeihy|cfoe-simprohefsenalyniers Taanuacieies ydNiaB8™ single lens

qhsei, Ltd. for injection molding applications. WO
=S W BB B D 00B b 2 S R4 B P RRRRA R Bor
compgsitisiosdarsido a sioglelpmupreition@s-ewitds bmpositioorswitble §ame or
differ@QNEIRIFSLBBNEOLA%EMEIfdor lens applications, a polymerization '

mixture may be alens precursor composition. A polymerization mixture

mEyeaissBedereaiing sfarmimbirarenessrefesapgatisgstwo mold
memiRSly MRIFREe MIAIIELEA P fANS S IRSISHFABRIASIEP] iBBR! BOIAIZEY
ol ﬁ%gfgé%cur%ré%gwpgmeélzaﬁz of the mg}lire or composition. However,
POy et SHG hk RS IS Sa5R S (BRTSifIRE ASFBRtpsHEAeS.
demofstilygreeizes loctfoecsapdeajmingh tewingoiotesabéhe tleata o vaplizédogether
to deﬁﬂ@té'rl%'r@f%&eé ggﬁ%{e of a first polymer 10 material, preferably a

cross-linked oli/me_r ma erial, which may be water swellable; andto a -

séf&ﬁmt?b’&wﬁ*é? echinerafethr therriecass aidzemavisgcitsenaating a
polymea?csmﬁﬂaeﬁobrmg@m@mifésm&aeg@@méwe{ﬁ@xmﬁr&@é\lﬁé%%e

and mixtures.thereof. in t lymerized mixture, g major portion (i.e.,
prod B ) Ia F  EAAT S (1 RS SAS ARsnsing.
Thus, gbyiesm &delen gihg pefiaretiz dienisores may iactieténgnmolgperiztieg a
polymfEHEBBSNRRhALFEBRISH B e ppgnerized mixture. A

po

palymerized mixture can be formed by polymerizing or curing a
pORFEHFATRYARagEk defers 108 RpMMmRTe P 2tssia) tdyRisayreantitwork or

matrestrpolgbiemaiarial asgemie afAMETRIEZHI BRBXBI B de swollen with
waterP r?%o%gﬁfﬁzﬁga?g}%%y not be cross-linked. Thus, hydrogels refer to
polymeric materials, including contact lenses, that are water swellable or water
swelled. A hydrogel may be (i) unhydrated and water swellable, or (ii) partially
hydrated and swollen with water, or (jii) fully hydrated and swollen with water.

The term ‘Soarlite™' refers to the trade name of certain ethylene-vinyl
alcohol copolymers manufactured by Nippon Gohsei, Ltd. for injection molding
applications.
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20The term 'additive' in the context of the present application means a

compound or agent not necessary for the manufacture of a hydrogel
WQRMHAMAIR device but which aids in facilitating a demolding, ®EFIAEANL /086562

delensing process when present in a polymerization mixture or

polymerized mixture, as defined herein, compared to an identical

polymerization mixture or polymerized mixture 25 lacking such additive.

Examples of additives are diluents and reactive demolding monomer

agetishamaigatite nibinge’ manytt&td%'rthBG f@fﬂil@ﬁ ?fr&lﬁd]%?éﬂked or
ication is.a. f ty,of a surface o olymerized mixture,
pre-c R D B R e R b ol BRATRRE of e
appﬁﬁ%ﬂ%ﬂaa@@meaicaﬂmnmwamumgrmnsapsecwa‘acemmmn. A
polyrf8RRAIGANAKEIRE a3 B edRLIS8 8'%%%3?\8?{%ﬁr§grﬁféb9\é§fg}ébly, the

wettability assay conducted as follows. A lens is dippe istille

polymierzRtiR R FRoRT IRBSVBIEFURATRENRPRETIeNtm & et Rakepsiradibrfore

curingplsepddybrieaizAton sdithis maila HeleinaBrE cEMASSPCAEHSS [8A5RSPRation

mixt u‘;’-‘e”sn(%?'i scaleroE L}/r\/(())r2007/109i 01PCT/US2007/Q006562 1-10, where aore
score of 10 Fefers foch SRS WHRIS AN AR PAHRAk R elizrd L8

undergoreg@isetiRgronecesdens surface. Wettability can also be determined

b i th | faces.. tact
A s SR S D

mategiah faferahly @ SiRsriakacheRiNBRRy NacsRA NN metbievatence

swellabkesiinarte by@b@gakppatw?iém&ﬁaﬂ?haz%@mm %qs!ﬁr@ﬁ%ﬁiéﬂal, t
bout 80 degrees. A "silicone-containing component” is a componen
Selec?ﬁé%[lﬁégn ANl T !?nB??%’??SE'éiﬁﬁ ?iﬁ”@ﬁ[ﬁ&fﬁgﬁb}ﬁa@%r&
mateﬁaéwpdwmmm@ﬁammfsilmmeamwmaymimmrp0$m@m;on I(i.e.,
reanic ' i i i anic radica
e S S A BT O B A A

The PERIBIT SR TRBIER IAYIRSIHHR WIReIvTE iepshepomnABRBiRdhat can be
extrasisal frissn ahd palipalbricaimstiiam ADBYAerBRRFHMABYAER be formed by

Pl S o A PO TOF ARG S8 Br greater of some given
quaeitgrmalililuesitrestiess Hpdacuamberachial), dypisatiybiangiag:Hamabedtto a
polynileVi"zgﬂon mixture or a pre-polymerized mixture.

The term "additive’ in the context of the present application means a
compound or agent not necessary for the manufacture of a hydrogel ophthalmic
device but which aids in facilitating a demolding, deblocking, or delensing process
when present in a polymerization mixture or polymerized mixture, as defined
herein, compared to an identical polymerization mixture or polymerized mixture
lacking such additive. Examples of additives are diluents and reactive demolding
monomer agents, among other things.

'Wettable' in the context of the present application is a term of a property of
a surface of a polymerized mixture, such as a contact lens. Wettability refers to
the hydrophilicity of one or more surfaces of a contact lens. As used herein, a
surface of a lens can be considered wettable if the lens receives a score of 5 or
above in a wettability assay conducted as follows. A lens is dipped into distilled
water, removed from the water, and the length of time that the water film takes to
break from said lens is determined. The assay grades lenses on a linear scale of
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atoms in length. Such hydrocarbon chains are preferably but not

necessarily saturated and may be branched or straight chain, although
WRRsEAIRP Hitaight chain is preferred. Exemplary alkyl groups irR§{Ides2007/006562

methyl, ethyl, propyl, butyl, pentyl, 1- 20methylbutyl, 1-ethylpropyl,

3-methylpentyl, and the like. As used herein, "alkyl" includes cycloalkyl

when three or more carbon atoms are referenced. ‘Lower alkyl' refers

to an alkyl group containing from 1 to 6 carbon atoms, and may be straight

1-10, Whedheon Rigneher1 oserae Rfiedbhy MeNbe R WiheiiRUbkds2®/beconds
25'{h ter %subs tuted' as in,_for e am%[ae,_"_substltuted alkyl," refers to a
or mofR IR BIRAK a1l 15, 5 LIRRSr VARt BhEZP AISR RS CaiEiERed by
meassuicly ascoutautdingie b oo 8- @dothltatisyk efaceyclipepyntyci@ndid, can
like: , hlgrg, hr | : cyano;. alko
be & B S o Bl o T PR e AL <BER RN A iher 1o

incregsechyiatiapitihe stipswuenteinag wetaarydaenwtisrsiiconerysrogel
contaBighOEAAve a 6@(&%%?9%5@%@%9&@% wisLbegigdsiersto a
e

medical device which is suitable for use on or in an eye of a person. An

ophtRdFRIIEONE EANLE AR RE RS GPHIRORRBRIRGT i LoifRat least one

| [-Si-OeilHuikag @f iarraysrOmaen, opatraimér M/Prepolymer, wherein each silicon

g%%gogﬁ%ogf%q§%?§aﬁﬂ% f%eﬂ?ég g%ossqﬁé?é#@ ?ﬁsi Ry) or

atom ?r%z @&%P%
suc Y ays, corneal inlays, or | ar Fense )

as cornea
substifiuiast stetnisy raelisahs W dlitieats shatimme betthexaaple asfdifatratntcg ., -
SiR,Rdexices include both vision correcting contact lenses and non-vision
c rrqc%gg contact lenses, such as cosmetic contact lenses and the like.
5Tfe®

ARG et RRIRHH U SRRSIR e FeRe P HNPE e RERTBR"

suburits] tel digiivallPtwttabis duaticitzous Xiteraboar@ sryedrreidetunits.

SR P TSN OO AR W,
for instamigsoRPiuey arestacgiaeme gingigusntiy3u” refers to a

cox g methiacky AR BEHBINER AR O%pically ranging from about 1 to 20

ethyloxypropyl)-poly(dimethylsiloxane)-poly )
atoms(twfﬁ?&%&@%m%&[ﬁ/@mms are preferably but not necessarily .
saturgtmiratboxap dig(btaylehedlyeaitpatyhi ety siite0gh 1oH AN taight chain
o T e TSR ey eLitey RSy Bl RISRYhshaRe: Ponty. 1
methylbutyl, 1-ethylpropyl, 3-methylpentyl, and the like. As used herein, "alkyl"
includes cycloalkyl when three or more carbon atoms are referenced.

‘Lower alkyl' refers to an alkyl group containing from 1 to 6 carbon atéms,
and may be straight chain or branched, as exemplified by methyl, ethyl, n-butyl, i-
butyl, t-butyl.

The term "substituted’ as in, for example, "substituted alkyl," refers to a
moiety (e.g., an alkyl group) substituted with one or more substituents, such as,
but not limited to: C3-Cg cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo,
e.g., fluoro, chloro, bromo, and iodo; cyano; alkoxy, phenyl; substituted pheny!;
hydroxyl, and the like. For substitutions on a phenyl ring, the substituents may be
in any orientation (i.e., ortho, meta, or para).

"Ophthalmic device" as used herein refers to a medical device which is
suitable for use on or in an eye of a person. An ophthalmic device can be a
contact lens for placement on the corneal epithelium of an eye. Or, an ophthalmic
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TAIC: 1,3,5-Trially1-1,3,5-triazine-2,4,6(1H,3H,5H)-trione AOT: Aerosol

OT,; bis(2-ethylhexyl) sulfosuccinate sodium salt TPO: Biphenyl
WQ2WB1titeéthylbenzoyl) phosphine oxide 20 DETAILED DESETRIDFIEN 006562

Overview The present invention is based on the identification and use of

demolding aids in the production of silicone hydrogel products or devices.

For example, 25 demolding aids can be used to assist in demolding of

polar resin mold members and/or deblocking of silicone hydrogel products

devic&@arsbpammied polas wisiarnsel mntﬁx&h@@l&m@qmgc@id@mhms or

| ff
e P O S MEORSSIN o e
of OPM@Ifﬁ'@!ﬂZ&NmB&ur@llsdefb&@avpmlqmeﬂwad:ﬂmgsqmntamﬂléﬂpeachnddmmawsnon
correiﬁlgﬁlfeemé&f@ﬂﬁ@é'%@h%’é%@sﬁ%ﬁ@ %@Jﬁéﬂg @ﬁ@gﬁ%ﬂg fAEMRE's of

ens mold. Demolding aids disclosed herein may also improve or

fateafelpinging bFaYuR Feardaaln 3t sefrstadie ndhe Fragification and

the claiemsbeDthbe AbiprovEMEnss s StE Beidiihas sllesinaage especially
?—P@l(f? tv&hﬁn e Zqﬂ ?/10 01PCT/US2007/006562 compared to
demo 6

ing an& d'gl)é% SR ﬁy identical mold members and
IV tisabadomorirethaien@alemolding aid. The demolding aids

desgpeq.DrraiR SARRREKierstood to be optional ingredients included in
a polymerization composition used to form an ophthalmic 5 device,

withéti Npdpdipatiydacetparesting the properties of the ophthalmic
deums: TMy@r@@m ahbgnag@ma{bophthalmlc device can be made

}PI lche o a|d butt cessmg can be improved by
indllin :E@) ?Hmwe}s\%%mxh"a@aee&m
ethyld)q:pmplyormxﬁtdmeethym@@u@qmmdm@ﬁmﬁmhmmrdﬁ@ém -poly (-

th&Qm g |II h rtain a |o certain ingredients that are
me o’&(ﬁ‘u etive o pr M%Sﬁfﬁ%%r{ﬁ&%ﬁ}a%&’ﬁ%a ith desirable properties,

Slffdlﬂ%‘l\ﬂ/MtaEMyOQ}kyM;n pdtetasiomoxdtisyionoflux, elongation,
t t f

iminoBAFLiBE A CRDRIAG DG Ao, WHROS IS RIRILE SUgMRES of one

or more oft ese dlent may ne es of the
reSifinig bmenah r‘ﬁi'%ﬂiév%é -triggipeseft®id oy Ardkoagen if they are

Immlm¢®ml@é@8§m%@m§ Softalermdeyiesdnanediapts, can
(Ed in aril]g#%ﬂ%almlc (%ev!ﬁ lymerization composition to

pro RISy Gt %IEQ‘MP)IB IR OXiden as

ophthalmlcally acceptable properties or clinically acceptable properties,

DETP@E@W‘B@%%FE\?’Q?@}QM'”Q of the ophthalmic device molds. New

compositions, such as silicone hydrogel lens precursor compositions, 20
p@}fﬁéﬂﬁﬂd lens products, such as polymerized silicone hydrogel contact

|ennepméu§tst MQSRoN R W@tdﬁm@iﬂéﬁﬂﬁ%{% halaled BY #99R)ding

aids iS pttact IeJl gts ’?%?hj %/ 5 sili on%égl/dro el contact lenses, and
RSUS o A mgé B1OHSERIE! RRATSHR F\Q%‘{)&F’C’ﬁgeﬁ%rﬁéa‘“ple

demOIdmgldfcm ke sedrioraskstotthenandding démpoldingaid reaktiafembers
and/oP@SbitiSKiRY YPSHRIGENN A g B roducts from separated polar resin mold
members. The demolding aids include chemically reactive agents that are
effective, when present in a polymerization mixture, such as a lens precursor
composition, and/or a polymerized mixture, such as a polymerized lens product
produced in a lens mold, in facilitating or easing the demolding of the mold
members of the lens mold. Demolding aids disclosed herein may also improve or
facilitate delensing of a polymerized lens product from a lens mold member. The
improvements in demolding and delensing are especially apparent when
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25 demolding aids are chemically reactive agents that can be included in

a lens precursor composition before the composition is fully polymerized
W Halfdns in a contact lens mold to facilitate separation oPHEURYIY7/006562

members from each other and/or to facilitate removal of the lens so

formed from a mold member. With the present demolding aids, silicone

hydrogel contact lenses having 30 ophthalmically desirable properties or

features, such as surface wettabilities, moduli, oxygen permeabilities, and

companédik@ SR ORiFRP BhdRIeBIRaadolREed SYambang Widhidaravkingiembers and
lensesbaté cm aat sor surf e treatments. The present lenses can be
2neq 18 %&91 el r\ﬁltﬂgut requiring the use of WO
ZWbé/dmemmﬁbeﬁﬂﬂauéraMBr@ﬁmmltatbteoptional
ingrecdilfReRialibaaed ﬂswﬁqéﬁ%%m@ﬁg%qﬁsrwéﬂmwe@% IQ'HQI';&hthalmw

process. As described herein, such es are required for demo

deV'Cﬁ'od*ﬁFh@%ﬁ%ﬁl@rmaanem'a%mﬁfqu/ﬁa@rﬁr@mfamuti&crﬁﬂmmlc

dewchlﬁlfﬁléE/t'&@éJ&ﬂQiﬁéi%B@EiB& afpphirmAldigavidscan bl ResdeeRfthout the
d é?d und that lry mF%udl a reactive d Q|d| aid qr reactive demgl g id
emo 0P b 8r%’ PR AR RIRYPILY fRgkYeg @ demdlding ai

in the molyummabigwmeomagembm aqu@snebmtlbemtuFeJrfebkamé)Mt can be
under&?&%r\g\g?% s 'QF JRHEHTE BW% Rgﬁl(}'\%vgcg H%unts of
, the'mo with reduce e

polar resin mo alves can e separate

Certa"aﬁaqeiﬁme&%éh'a*g%rﬁmbﬁt@g@@ﬁmaaqgﬁs“@arelrenhﬂgamé@ﬁyﬂﬁg WIth
desirab/RCERSp élflﬁ@ép%@@ﬂ'ﬁsmléf@mm? reRgHER Jaae ARAIF aR S@SiIiRD IR noflux,

demoldabil W zé(]g de nsablll %f silicone h dro%ﬁla%)olymerlzed in polar
elongligh. HBRINTIREERBONY (Ae BRHBINLITNGR s B amounts, of
one odmowdglwsqomtgredimmﬂmamveﬁymﬁmadwowmmof the

| lat
resultl?‘@?ﬁyﬁ mér g%{ elgai?ﬁgts S, and 89{18{% cry?%es%é(épre g‘é}gérge in the
same mmmq Ihaeth asrpHies omhtbam@@immmsmmxmae mcluded in an

ophth&Xe® B@W@B&VH@QZ&M@EW%%BWGC@% @Emﬁﬁfmﬁe&ewce

inclu Y?gﬁ those gossess one or. more hydroxyls substituted on the alk

with dgRifable RIPRE THRRoRY GRS SRR Al A5 BR IDRIR BrApaFERS aﬁ&"mca"v
accepttiye rpxypmtim;raiadempmi/etﬁw UWMbmtt%mtamﬁﬂc @ém molds.

%gwoé@rkﬁ]ggglo% acr %I’Z %1 |UdequW?lanpledCesl"SSgc POSItIOHS

methacrylami c acids’su Raciyncad acrrﬂ

polymggiggsklens aeoduntas wwmgglamm@wmmgmmabo@mag lens
produBiaricsashn relesisddeneive demodng ey Jaling Iﬂk@.legt%kscomact

classification include 2-hydroxyethyl methacrylate (HEM
lenses, RYGrbR5ryoyRIRERAGING FRRRS %ﬁﬁﬁH@ﬂﬁ&?y%‘Pé mBEeAs of making

contaché&thaey)atecmathsitindice hydrogel contact lenses, include one or more

demolding aids or demolding aid reaction products, as discussed herein. The
demolding aids are chemically reactive agents that can be included in a lens
precursor composition before the composition is fully polymerized to form a lens in
a contact lens mold to facilitate separation of the mold members from each other
and/or to facilitate removal of the lens so formed from a mold member.

With the present demolding aids, silicone hydrogel contact lenses having
ophthaimically desirable properties or features, such as surface wettabilities,
moduli, oxygen permeabilities, and the like, can be rapidly produced in large
numbers without requiring surface modifications or surface treatments. The
present lenses can be obtained from polar resin molds without requiring the use of
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30 acid, acrylamide, methacrylamide, 2-hydroxyethyl acrylate, and

methylmethacrylate. The demolding composition in certain embodiments
We2803(1ptdtant free composition. The demolding composition B&#/US2007/006562

comprise, consist essentially of, or consist entirely of a single reactive

demolding agent, such as WO 2007/109101PCT/US2007/006562 HEMA,

or it may comprise, consist essentially of, or consist entirely of, two or

more reactive demolding agents. The present reactive demolding agents

uItrasmﬁ@temélnghptethpecamm)ﬂ%fm@ftﬁ%Pﬁéﬁt@ﬂ?@ﬂ@@d@aﬂ%ﬁﬁaﬂdiﬂ%?ﬂre

. merizing,.or curing procedure. The reactive demolding agents useful in
cring R i BICERE o SoRSiNGR TRI0He PRl G R red for
demoiflinik pRisEripsinaboldshthah inchelerarsarestiydtiaty dtemisahpalpihasized
mixtuf8WRIANNDBrBUSPALHIRRGUER a5 methymethacrylate. One

example of the present reactive demolding agents includes acrylate-based
“materials having one or more hydroxy groups, such as one or two
hpdnexibgiguarisSpecific embodiments are described above. 10Thus, one

di f the i ion includ ttable hydrogel ophthalmic .
s B o TR e S e R e prcraee
demokiiieg rceomaiiipneomopriaimgi aues cliveastea tl sncidas acoagubisition
mono%@WQP%sgaﬁﬁiﬁb@ LHRRE ROMRATHAR: refg?i?dwa@'}é%@ﬂ% the

hthalmic device may comprise a reaction product of reactant:
polymesizatem e contairingiton omalding Aidrbrac? dprTesioreeldibe
mold hareglivardemelsiigspunenebdicrltafforinbadipleiscis fargeqiedcentage
halmi q?vice is a mflded contact Iens&qroduced u&ingﬁ?ﬂﬁ)olar resin
Wai

. t I'€ .
ot inte T TR AR e SRR Soa fOAERREUe reactive
agentsiliconibydregélatdei cemaldebitityrisech dsidropitiiityealctivie cesniojdirsgels
polyn@ﬁzéﬂ%%ﬁiﬂ%sﬁﬂ%l\%? can comprise the reaction product of the 20

hydrophilic reactive demolding aid and the other components of the
silicone monomer mixture. The reactive demolding composition may be
praigadsis an amount between about 5% to about 50% (w/w) of the

pplymerization mixture ysed to produce the ophthalmic device. In certain
efﬁt?oed'l{l%'gn?@%%égg@ﬁtg’ri ‘?ib% 'miﬁéra%maiﬁgwms uf’?ﬁ%?}%?d
hereimboutB89%9a wsighvef age né aefivetele frolditiyecgnoppstmmsiEtn@xdmplglates

such é@earnﬁgp%g@&fggﬁgaf&%%ﬂ?ﬂ%ﬁ%%@&%@&dawanﬁ;}?mfé%%ates,

about 20% to a by weight merization mixture.

preferaily demes Aty methas tsstine aubrtietrm yriRiopsdhereof.

ExempRiyyneuBstinnatidik eemmitsis ® AJenstiNase RRIAIRSSRIIRIHS Blude
at is about 20% or about 25% or abOL{%ﬁZB% or about 30% of the

those B A RS /ey S RooHA B o o Bl SEEg ch as

monolyikegacrylates, dihydroxyacrylates, hydroxy and dihydroxymethacrylates,
and other hydroxyalkylacrylates, among others. Additional reactive monomer
agents include acrylamides such as methacrylamide and acrylic acids such as
methacrylic acid and acrylic acid per se, as well as derivatives and mixtures of any
of the foregoing. Particularly preferred reactive demolding agents falling within this
classification include 2-hydroxyethyl methacrylate (HEMA); 2-hydroxypropy!
methacrylate; 2-hydroxybutylmethacrylate, isobornyl methacrylate, methacrylic
acid, acrylamide, methacrylamide, 2-hydroxyethyl acrylate, and
methylmethacrylate. The demolding composition in certain embodirﬁents is a
surfactant free composition. The demolding composition can comprise, consist
essentially of, or consist entirely of a single reactive demolding agent, such as
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It has also been found that inclusion of a non-reactive hydroxyl, ether,
ketone, amide or C1-020 alcohol-containing liquid diluent in a
W aWmrdkion mixture can reduce the effort required to dem&dIpe$ap07/006562

resin molds and yield a high 5 percentage of intact molded products after

deblocking. The diluent is capable of subsequent substantial extraction

from the polymerized product. As understood from the disclosure herein, a

diluent composition can comprise one or more diluents. For example, a
HEMAilaerit nmymmiﬁpﬁsaaxamsiﬁrmentyauy&)qiluenbmnﬁtmaw@mwisﬂ/o or more

reactfi’)%l |na Idif ?%g%rlé m‘ﬁ‘.& %rés Pt |§%e Vﬁ d”uagé]étséﬁ r%agt with the

6, or ore erent
Other@ﬂﬁmn@m of the p@ymmw@esnwunasi pringarpolythesizices preyring

procefiRPrIS§a LBy SUBRASIRTY Hbéﬁ@%éﬁ? .ﬁ%%%@@hﬁ%&%&“ﬁons and

composmon (610) mﬁrlses a solvent Selected from the group conS|st|ng O

methadfinglHgRIsasHE SgesRUMLRS PSR deserie’d AR aing oasdor
more@itdﬁﬁﬁy@&iﬂ@lsobs(wu alsAhotaNMginG hﬂjr&&l gréuds S &H s

17 18 19 20 b
methi’mboda Jc%']?g the é% ?mcf)mepggl 5hit c%ar%r%c:tsn'g% r}ﬁc’m%%ﬂ‘&féé%a%%iﬁs
'nCIUmﬁWBMMM?MSSBWmmhmgmdwdmxysgngm such as

one dMOHYE ]QEMPa enfbSlitKanes %Qstee@e'.%éaeéxgwe

ac{ltone tetrahydrofuran E), ethyl acetate, 2- 20 ethoxyethano
Mm@ FERRRET DR ﬁye.ga\fﬁaﬁaﬁdmwﬁbesdﬁ g dordspgel
ophthathididgicmbinaipoisraf any efdbedieiageingt 6F angtiRirexamaim®emixture

or & L e S R Ry e ar

optiomigd WG@@@@IGM@J@MWUQIEO i aragMaemieyidduyiragedmpihtitalmic
devicERuGRYHB %@QW@MM%%Mg 'ESH?HQ rpg]git%out%&o

certain embodiments, the polymerization mixture cont

silicoRsCRHAUBGIRANGTBRER MALQAINE AOKLRERAFER ARG IR RIMIENt.
In certximneptehdbitnpatts)erizaiinadoing! wmmwﬁw@w@&a onRRet lens

oroo R e TR S mton o ne
polar peymariiggshsiticture bydtagi glabioat ipad arrabase2s Mydraialit 38%ctive
demofiiAB b 3aHuWMU-p5 RN Rxlraciable m&&%w&d&@‘ﬁ@ﬁﬁ%eﬁ%u‘é{% the

2007/109101PCT/US2007/006562 Tintin ent
hVdVOBMtﬁéﬁﬁﬁtW&&%@@QWa@éuﬁ%@ﬁﬁﬁﬁj %mﬂaeﬂemeéﬂmavlm@ae

monommpﬁsewe:olor component. For example a silicone hydrogel contact

SHRIRLAIIE A R A e sy
betwqgnrﬂbnut 5% to about 50% (w/w) of the polymerization mixture used to
produce the ophthalmic device. In certain embodiments, the polyﬁmerization
mixture contains from about 20% to about 35% by weight of the reactive
demolding composition. For example, the reactive demolding composition may be
provided in an amount from about 20% to about 30% by weight of the
polymerization mixture. Embodiments of the device may comprise the reaction
product of a polymerization mixture comprising a reactive demolding composition
that is about 20% or about 25% or about 28% or about 30% of the polymerization
mixture.
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visualization of the contact lens in an aqueous liquid, such as a packaging
solution or the like. The present ophthalmic devices, including silicone
Wegtitay8bntact lenses, may also comprise one or more ultr&¢b(EP2007/006562
blocking or filter agents (e.g., a UV blocker) and/or a dye or other pigment
useful in forming colored contact lenses 10 that alter the perceived color
of a lens wearer's eye. Polymerization bomposition As discussed
herein, the present invention also encompasses a polymerization
' cgmg@gy;puneﬁtgh as a pre-polymerized silicone hydrogel 15 composition.
erstood by the present description, such a polymerization

cBrhﬁBﬁ!ﬁﬁh beri I At ab iR P haSRB GRIE B Y rexwipRiReT
keton@p@mdezat@a-prmkmtmmmmbgﬂmmdddﬂm Ehwislyihrerization

mnxtur%o%rﬁeréé%{&%ntﬁ n%ﬁ%ﬂt m"flé(cpt%f&%?n ré\/% ?I¥Qsefrr15r;\0c§|a %]!f{[ rglFJld a high

ation or one OI’ re monomers or er components

perceptagpositiolr@rmalasd mirddcisnaiior deljoiongf pbigrdiévieed iprodpatde of
subselfaé M BHIRIMSErREAL IPFRIPORIE D EhAReIYBE HiralieRSource. When

the composmon IS use %ln the manufacture of ophthalmic devices, such as
RURAOR MM AREISIRRIOSIE &%ﬁiBsﬁcﬂﬁ WELf FETIRASIERIbA38
compheeadaes:pmm&dnaeﬁtposﬁmre%ﬁﬂumm@dntamlﬁ@mposutnon may comprise

only oM%%ﬁ’ﬂ‘é%ﬁ/'\é?”tomS com % amr?lmRr(\?d' unetstgf thre i reser3:om rise more

meI‘IZdtIOI’l compositi comprl easl COI’] COh aining monomer or

than w\@éﬁbﬂﬁe\tsmega, RECHOE IBaHN P cnripdBithop e dititiagtaduests.

Thus, He¢laiRee MBRITMEXRNBI AR JHeQRR ARV EREIS RIR Q§§ﬁféb851t|%&fe% devices,
Patent No. 6,867, 245 and in_International Patent Publication No, WO

may CoRNsFea FHlURR! GRS HEM JfVA !f??é?é’ﬁi%&‘ﬁ%?éﬂ‘ﬁ@'fem%ﬁ'"“e"t
compaositencenfprisesaaohent aidiee tsiicvormttasameup desatibtiddhsfrether-

alc:ohé‘lrse %W&DAGIIQ{OU% QE ngﬂg%s'ﬂg%:‘n%%d Qﬁ’i{ccgg tthl%g r%%%pb 1~Cao

invention. One exemplary suc macromer Is referr ed

alcohels(eHis(RePhelg By RN 1%%0@751@9]70@@]’/@52001/@065624 15,
16, 17m1m%bewa%ﬁgprwwImsﬁy&Wﬁ)my the diluent

comp g e e PR o eXAETB s T g be

selectdddrativihelasswh s:bqsnmngmsahwqwmmmntﬁemanone (HMP), 1,4-

dloxalqé’ I)g(g ?ﬁﬂao X0 pge%qg 3H§E§)?§[gfﬂygrr\0 Hﬁf? 'tu{ﬁgl acletate 2-

us-bisme acryloxy ropy slloxane Br-ex S

ethoxm%@&hﬂn@maﬂwlﬂsmﬂm@mayl@qmmwﬁdtmd decyl
alcoh@FQH@ﬂJQHwéSFﬁBﬂ@é@i@!ﬁ’QWﬂ% tBY'ﬁi@’F@F@do thg{ gxemeleedmple, the

dilue con cor;ﬁrnlng onomers are onsHoxa(i' yI(meth acrylic

BEINGS IR FRSIFERSHRLRY: Pe”ta”O“e N.N,-
dimethydftbmnajmldﬁ)mpgll adsflyinetitpiséokyyisitting, &ﬁwmnmﬁwﬂtﬂmﬁc&eﬂomg.
ﬁ%@ymmw@g?gﬁr%ﬁgg %Imsf%'f NAMRIRS kﬁéxxﬂa%%ﬂ t 5% to

sllane amoﬁ% on ma 0 contaln

about RE e MK ata%m@mm@w@lwﬁmm pertrRieramPediperiscba
polymefisiieneiveties Qidi&aiﬂetﬂ&nﬁ%@l@ﬁ@r%ﬂf@ é%wt\ws% }W%f the

gos t|on T ctlve in osmon 0 ald 15

extrac R A SR Ba éﬁé Vhecaaion
mlxtuqeelrmy malainlﬁnmmbodﬁﬂmistofabeWe(Mmmf:dmpesit'mtafbw non-
reacti\'/éc qﬁ g dNaEnAilge RS AR ARIS AR %ggﬁt %%9% e 20 ? 8|ra>duced

e present compositions may be p ina po arre
from aggalygg,eglzatlon mixture containing about 20% or about 25% or about 30% or

about 35% (w/w) of an extractable non-reactive demolding diluent.

13



10

15

20

25

30

polar resin contact lens mold. Or, stated differently, the present invention
encompasses polar resin molds that include the present polymerization

W@ aMpdetidhs. In at least one embodiment, the mold compris@s; T5PS2007/006562
consists essentially of an ethylene-vinyl alcohol copolymer, such as
Soar-lite.” 25It may be understood that the present invention also
encompasses a contact lens mold comprising a first mold member and a
second mold member in contact with the first mold member to define a

NS dgavity, and a polymerization mixture located in the lens )
_D_%L T merizati : : q : .

cHRk R P B R S e U Y08 T CUe, Sor e hses
may atbe Gshpride mepibemnuwm@ﬁcoﬁdrmgmmmiﬁﬁ@ﬁ@mwm| contact
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ents, the polymerization mixture in the Tens shaped cavity
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first mold member, a second mold member jn contact with the firs
or the ey LPAGTTS LGRS CRIPUD CEYIGP S DN g ect
lensegyrathichiei domphiske © tree oe avtio woakioletf klockinty o ublwsiagents (e.9., a
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roduct method of producing a polymerized

that akgictire PRAYEAFEIRICP TR NEAISTRIRY L least one of the present
polymerization mixtures in a polar resin mold 10 comprising a first mold
member and a second mald member in contact with the first mold member
t rst mold member and second mold member
afterdisbusesdiheg thim ptiignpeagatib Mrextioe. #stagrineaipasseieestood
that the present | [o} C e fd '

Pty B R e aroeL i

compasilipns Awwitdersherd sy haiBrRparpiaseiRiaon SHEA APBlARSI FRLON

comp&aMiaRiiaeg fyhe fiisbarianremn melhaembergaedesnaphsteolar
resin mold member. Certain embodiments of the present ﬁthodi rrnn%¥i£)§tion
oIy MEFRABEN P RGASE ior o Tha AT B LAER By o G A3RE

ENses.
compBsEish eiap od mept&f_anyeﬂmwnemqmmqumwmpjggﬁmi@m or
more m'é}%‘éﬁ,g{{ 8':%‘%%Ee'F%%?HP%%?\Q%P&P{H%”C‘HH{OP%%}QV@?& %apé include a minor

silicon-containing polymerizable material, and a reactive demolding

portiogonfpsimenzrchrsaibi-ts hgliseayp PR Egs\rfiefisaPosure to a

polymerization source. When the composition is used in the manufacture of

ophthalmic devices, such as silicone hydrogel contact lenses, the composition may

be understood to be a lens precursor composition.

Silicon-Containing Macromer/Monomer

Certain embodiments of the present polymerization composition comprise a
silicon-containing monomer or macromer, and a reactive demolding composition or
demolding aid, as disclosed herein. Exemplary silicone macromers are described
in U.S. Patent No. 6,867,245 and in International Patent Publication No. WO
2006/026474, the contents both of which are incorporated herein by reference.
Any one or more of the silicon macromers described therein are suitable for use in
the compositions and devices of the present invention. One exemplary such

macromer is referred to as a-e-bis(methacryloyloxyethyl
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mixture in a first mold member comprising a cavity having a first lens

defining surface. The method also comprises placing a second mold
WOEATHEPWAving a second lens defining surface in contact witlR¢AEURRY07/006562

mold member to form a 25 contact lens mold comprising a lens shaped

cavity containing the polymerization mixture. The contact lens mold is

treated to polymerize the polymerization mixture to form a polymerized

lens comprising a reaction product of the demolding component and the

iminocQFB%&?@WW&@%ﬁﬁdﬁMWﬁMﬂlfﬁeTﬂ}ﬂWMprises separating the
first mold member and the second mﬂ'lfd member with reduced effort 30
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compesitiposhan Jea FeRIerREtHePGENRS, AHTeMBEY ABLIRS ey hat may
be usSRINPABE BrEQnHIM PIRSITRSAAPdsdhal inshidetdpaipmatizablethe reactive

T e on
demolBR RRTRRAITBN TRACE BB TR A of i aid
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In add#%%?céem(ﬂ?hm%%ss Rt ﬁ&#ﬁ%ﬂ%@@&ﬁ ERAREINAShe{EStiABRA.88ONE or

members, a polar resin r containing the present polymerization
more dilpelyinerieidani itities . RS ERIF&Rd with reduced effort if the

first mold member and second mold member separate at a length or

distance shorter than the control 20 polar resin mold. A linear splitting
déﬁ@%—MQﬁ}gbe understood to be a device that includes an edge surface

theh @ giseas Atwetgsobitinree Mg fiespemddet dn@ polarresiberdid such as a

olar F255E DS MEMBES (8 SRAREATIREHIY tHE PRASIATHIEBIN]
P {i5& 'I%ngﬁﬂ o he device. For example, a polar resin mold comprising the
encoprassepeiglaerrsifonedsdhAtdnckeiedhn SRRl RAMEBEIAAL . a
comp@%ﬁd 3 ZE\tafgé%%%@a%gifimbrﬁt @h@ms_' t}ﬂlmlﬁlavipﬁm loe coni;sts
understood to be 0 better than contral. Similarly, a r o]
esse’bt&ﬁﬂkﬁﬁ%fir?d‘tﬁﬁ‘&%@%h‘f"ﬂﬁﬁlﬁéﬁzc’a{t%’ SYIBRmarsn %gériop?gﬁsﬁut%?s that
separaiebauadistinod that ithBQMeskmici et eospMEREEaSRESAN

conta%? jdnders g?%%&?}ﬁ)%@ﬁ)\%oo% eier tham cRak R ePRlpds sBA@MBRINTARMber in

comprising the present polymerization or polymerized 30 compositions

contatiavibphefishmollReinbaidriseBos & IRBIHRRA FRVEYIARY Bevice
polyn‘?éﬁi%ﬁi&ﬂ%fﬁﬂﬂ%l&aﬁaig%thétééhﬁqégmh t!lr@b\WdiIh Ilhﬁeml eSﬂnbrizg’:cl?)n

_ = compasitions, the first mold member and the second m . .
iU PR A SAUHE ERP MOCR DR IS i L g g <8 which
facilitates separation of the first mold member and the second mold member after
curing the polymerization mixture to form a polymerized product. In certain
embodiments, the polymerization mixture in the lens shaped cavity includes a
diluent composition.
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WO 2007/109101PCT/US2007/006562 required to separate the first and

second mold members of a control mold. For example, the effort may be
WRBHIt15%! about 30%, about 50%, about 60%, about 80%, SICAHSR09TV6562

less than the effort required to separate first and second mold members of

a control mode. 5The separation effort can be related to the type of

demolding aid or aids provided in the present compositions, For example,

inclusion of acrylamide or methacrylamide in the present compositions

c@heqstese theombesanasatiolielfag brisbai idcretopares deramasdral first
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form arengishasfed esibotayicharpivreinethgonddridenstpreatuct svhishtiscludes
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Inclusion of HEMA in the present compositions can reduce the mo
materiglsaration effort by at least about 75% compared to a control mold.
Inclusion of hydroxypropyl methacrylate (HPMA) in the present 15
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isclosed in the present application are illustrative only and do not exc?ude
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containing the polymerization mixture were UV cured for about 1 hour,

membefiGHEE By HRRTEINGA RS FeE a8 bduTe iPRAIRALS ZxRAwpdetined by
the fird0gblafoleiring ssampiabdiusitate s edaiBRPpetEs AYmaveRtagaswéthe

A A B S A0 B RSO Do
or manufacture of silicone hydrogel contact lenses. In such embodiments, a
method can comprise providing a polymerization mixture or polymerization
composition which comprises a silicon-containing polymerizable material, and a
reactive demolding component. The method comprises placing the polymerization
mixture in a first mold member comprising a cavity having a first lens defining
surface. The method also comprises placing a second mold member having a
second lens defining surface in contact with the first mold member to form a
contact lens mold comprising a lens shaped cavity containing the polymerization
mixture. The contact lens mold is treated to polymerize the polymerization mixture
to form a polymerized lens comprising a reaction product of the demolding
component and the other components of the mixture. The method comprises
separating the first mold member and the second mold member with reduced effort
relative to a substantially identical contact lens mold comprising the same mold-
forming material and a polymerization mixture free of the reactive demolding

component. The mold members of the present methods comprise a polar resin,
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PREPARATION OF A MONOMER PREMIX COMPOSITION The

following components (in Table 1) were added together to form a
WQoeAGheH B remix composition. 5Table 1 Components Parts bCOA/&igag07/006562

Weight for batch (g) AOT 0.8819 0.2205 TAIC 0.1763 0.0441 NVP

52.9100 13.2275 IBM 10.5820 2.6455 HOB 17.6367 4.4092

and in certain embodiments, comprise a polar resin of ethylene-vinyl alcohol
copolymer, such as Soarlite™.

The effort required to separate the first and second mold members can be
determined or quantified using a variety of techniques. For example, the
demolding effort can be determined by measuring how far a contact lens mold is
moved along a separator or splitter device when the first and second mold
members separate. As another example, the force required to separate the first
and second mold members can be measured. As another example, the time
required to separate the first and second mold members can be measured.

Polar resin molds which comprise a polymerizable composition or a
polymerized composition, as described herein, can be compared to control polar
resin molds that include a polymerizable composition or polymerized composition
without a demolding aid.

In certain embodiments, including embodiments encompassed by the
examples herein, if a control polar resin mold travels the entire length or distance
of a linear splitting device without separating the first and second mold members, a
polar resin mold containing the present polymerization or polymerized
compositions will be separated with reduced effort if the first mold member and
second mold member separate at a length or distance shorter than the control
polar resin mold. A linear splitting device may be understood to be a device that
includes an edge surface that acts as a wedge between the first and second mold
members to cause the mold members to separate as the mold members move
along the length of the device. For example, a polar resin mold comprising the
present polymerization or polymerized compositions that separates at a distance
that is 25% of the length of a splitting device can be understood to be 75% better
than control. Similarly, a polar resin mold comprising the present polymerization or
polymerized compositions that separates at a distance that is 50% of the length of
the splitting device can be understood to be 50% better than control. Similarly, a
polar resin mold comprising the present polymerization or polymerized
compositions that separates at a distance that is 75% of the length of the splitting
device can be understood to be 25% better than control.

With the present compositions, the first mold member and the second mold
member can be separated with an effort that is at least 20% less than the effort
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VMA 17.6367 4.4092 Total Weight @ ESS.
24.9559 EXAMPLE 2 PREPARATION OF A MACROMER PREMIX

WZOMPOYITION 10The following components (in Table 2) wek€ HH8&W7/006562
together to form a macromer premix composition. Table 2 Components
Parts by Weight Weight for batch (g) FM-0411M 9.0334 3.2159 M3-U

39.7471 14.1500

required to separate the first and second mold members of a control mold. For
example, the effort may be about 25%, about 30%, about 50%, about 60%, about
80%, or about 90% less than the effort required to separate first and second mold
members 'of a control mode.

The separation effort can be related to the type of demolding aid or aids
provided in the present compositions. For example, inclusion of acrylamide or
methacrylamide in the present compositions can reduce the mold separation effort
by about 25% compared to a control mold. inclusion of methacrylic acid in the
present compositions can reduce the mold separation effort by about 33%
compared to a control mold. Inclusion of hydroxyethyl acrylate or
methylmethacrylate can reduce the mold separation effort by about 63%
compared to a control mold. Inclusion of HEMA in the present compositions can
reduce the mold separation effort by at least about 75% compared to a control
mold. Inclusion of hydroxypropyl methacrylate (HPMA) in the present
compositions can reduce the mold separation effort by at least about 88%
compared to a control mold. In comparison, in certain compositions, inclusion of
dimethyl acrylamide appeared to not reduce the mold separation effort.

The embodiments and examples discussed and disclosed in the present
applicatfon are illustrative only and do not exclude the use of other materials
and/or other components, such as optional color components. For example,
addition of 0.1 parts of a tinting agent, such as copper phthalocyanine blue, to the
mixture results in a formulation in which the characteristics of the finished
ophthalmic device have not changed.

In the following examples, the polymerization mixtures were cured in
contact lens molds made of Soarlite™ resin. The molds containing the
polymerization mixture were UV cured for about 1 hour, followed by thermal
treatment at 80°C for about 15 minutes.

EXAMPLES

The following examples illustrate certain aspects and advantages of the
present invention, which should not be understood to be limited thereby.

18



Total Weight 17.3659 15EXAMPLE 3 PREPARATION OF A

POLYMERIZATION COMPOSITION WITHOUT A REACTIVE
WOPRMOMMNG AGENT The following components (in Tabf& BYiE/006562

added together to form a polymerization composition without a reactive

demolding agent. The premix refers to the composition of Example 1, and

the macromer mix refers to the composition 20 of Example 2 Table 3

Components Parts by Weight Weight for batch (g) Premix 51.1292

17.1794 TPO 0.0903 0.0303 MeptomLiBEiq  48.7805 Nan= 16.3902

PREPARATION OF A MONOMER PREMIX COMPOSITION

The following components (in Table 1) were added together to form a
monomer premix composition.

5 Table 1
Components Parts by Weight Weight for batch (g)
AOT 0.8819 0.2205
TAIC 0.1763 ' 0.0441
NVP 52.9100 13.2275
IBM 10.5820 2.6455
HOB 17.6367 4.4092
VMA 17.6367 » 4.4092
Total Weight 24.9559
EXAMPLE 2 .
PREPARATION OF A MACROMER PREMIX COMPOSITION
10 The following components (in Table 2) were added together to form a
macromer premix composition.
Table 2
Components Parts by Weight Weight for batch (g)
FM-0411M 9.0334 3.2159
M3-U 39.7471 14.1500
Total Weight 17.3659
15 EXAMPLE 3

PREPARATION OF A POLYMERIZATION COMPOSITION WITHOUT A REACTIVE DEMOLDING AGENT
The following components (in Table 3) were added together to form a
polymerization composition without a reactive demolding agent. The premix refers

to the composition of Example 1, and the macromer mix refers to the composition
20 of Example 2

Table 3
Components Parts by Weight Weight for batch (g)
Premix 51.1292 17.1794
TPO 0.0903 ‘ 0.0303
Macromer mix 48.7805 16.3902
Total Weight 35.5999
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35.5999 Total Weight WO 2007/109101PCT/US2007/006562
EXAMPLE 4 PREPARATION OF A POLYMERIZATION COMPOSITION
WeIPHIAREACTIVE DEMOLDING AGENT The following conf§IrERE0(U06562

Table 4) were added together to form a polymerization composition
comprising a reactive demolding agent. The monomer 5 mix refers to the
composition of Example 3. The composition of Example 4 is a lens

precursor composition. Table 4 Components Parts by Weight Weight for
batch (g) Monomer mix 100.00@8XAPHEMA 20.0000 Ea= 0.200

PREPARATION OF A POLYMERIZATION COMPOSITION WITH A REACTIVE DEMOLDING AGENT
The following components (in Table 4) were added together to form a
polymerization composition comprising a reactive demolding agent. The monomer

mix refers to the composition of Example 3. The composition of Example 4 is a

lens precursor composition.

Table 4
Components Parts by Weight Weight for batch (g)
Monomer mix 100.0000 1.00
HEMA - 20.0000 0.200
Total Weight 1.200

The use of HEMA as a reactive demolding agent in Table 4 is not intended
to be limiting but only representative of the type of demolding agent that is used.

A control ophthalmic device was fabricated using the Monomer mix
composition presented in Example 3 in an ethylene-vinyl alcohol copolymer
(Soarlite™) mold set. In the control mold there was considerable difficulty in
separating the molds at ambient conditions post-cure. For example, first and
second mold members (e.g., male and female mold members) must be separated
using ultrasonic energy, warm water soaking, and wedging devices.

By contrast an ophthalmic device formulated in a Soarlite™ mold, but where
HEMA was added as shown in Table 4 above, the mold halves were separated
without much difficulty. For example, ultrasonic energy and warm water soaking
were not required.

In addition, delensing of the polymerized lens product from the female mold
was easier compared to the control ophthalmic device. For example, the lens
could be separated from the mold by soaking in water at room temperature and
floated off of the mold cavity surface.
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1.200 Total Weight The use of HEMA as a reactive demolding agent in
Table 4 is not intended to to be limiting but only representative of the type
WoRHEMAHIhg agent that is used. A control ophthalmic debIcEWa807/006562
fabricated using the Monomer mix composition presented in Example 3 in
an ethylene-vinyl alcohol copolymer (SoarliteTm) mold set. In the control
mold there was considerable difficulty in separating the molds at ambient
conditions post-cure. For example, first and 15 second mold members
(e.g., male and female mold mERBRIPLEWSt be separated using
ultrasonic en W water ki ' ices. By
contrast ap , gﬁ%;?g&%:%fgg‘gﬁ%% gﬁ%qﬁ%ﬁﬁgﬁ%%&%but where
HEMA was added as shown in Table 4 above, the mold halves were
SERa'ABAWHIBR WniwRB dHbhcE Y ORels SHaAtBlare Rite £AS @ aloded in

t king 20 t required. In addition, delensing of the.
B RS R PR Bl AR B AS LR B par et ine
HEMAtandom et aldriogevitby Fpe etamopie (Hilb RN« tiddudysepeizattion

mixt %(,)g’btg 50\%%@34‘5 iaé(@g in water at room temperature and floated off of
! urt e moI% cavity sur?ace. 25 30 EXAMPLE 5 PREPARATION OF A

POLYMERIZATION COMPOSITIENIESMPRISING A REACTIVE

D rMOL NG AGENT AND AED%UE’M5T%? mon e$rhqqgrrgggégme
componentd W& BiePared as dRRHEEL TS 9
Monomer mix 100.0000 1.0000
HEMA 20.0000 0.2000
Diluent-HMP 7.5000 0.0750
Total Weight 1.2750

As in the previous example, the polymerization mixture was formulated in
an identical manner as the control polymerization mixture, but where HEMA and
the diluent were present in the amounts, as shown above, the mold halves were
separated without significant trouble, (i.e. the mold separation effort was reduced
by 756% based on the linear splitting device method described above). Moreover,
the delensing process was made much easier as well. The mold half containing
the contact lens was soaked in water at room temperature, and the lens floated
from the mold surface. Any remaining diluent was subsequently extracted with
alcohol and/or water. '

EXAMPLE 6

PREPARATION OF A POLYMERIZATION COMPOSITION
COMPRISING A REACTIVE DEMOLDING AGENT

This experiment was conducted under the same conditions as Example 1,
however, Step 4 of the formuiation (the final polymerization mix) was as follows.
Step 4: Preparation of Final mix

Table 6
Components Parts by Weight Weight for Batch
Monomer mix 100.0000 1.0054g
HPMA 30.0000 0.1534 g
Total Weight 1.1588 g
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Examples 1-3. However, the polymerization mixture was prepared by
adding HEMA and a diluent, hydroxymethyl pentanone (HMP), to the
W aWmrdkion mixture, as shown in Table 5. Table 5 CompoRER{EREHTH06562
by Weight Weight for batch Monomer mix 100.0000 1.0000 HEMA
20.0000 0.2000 Diluent-HMP7.5000 0.0750 Total WeightleMEMAIla
1.2750 10 As in the previous example, the polymerization mixture
was formulated in an identical manner as the control polymerization

mixwmmmbyrm&wemacbtmMMJ@)WIQ/@E@@@@L&@M@MBFm@@ﬂatﬁrﬂér
the eparated. withaut njrca e

i S LS 08 oy
Welghluh@&dsﬁmlﬁg)d@ﬁﬂ:@lﬁﬁenﬂmdmmwhme&mdevémmmfeﬂengm hour.

The ﬁ@@%@t@%%\%ﬁ%@b@@%@@@s@’ﬁ”r&% H@ﬂ&@’ﬁﬁor}tﬂi@%&%ble diluent

ntact lens was soaked in water at room temperature, and the lens

was GGk RN LIS RAtyREriERtiAG i Hais RSHBRBHUently
eﬁmisdavlt’(ea'lcnh@lbalﬁdmsv\w@ﬁ PORNEHPS sy PERIpBARA | PRIt QY the

mold SQHMEA?J%%EPM%%"&Q&& %IB% using the linear mold splitting method
described hereinabove, and the lenses floated off the mold when placed in water.
The resulting lenses possessed a wettability score of 5 or greater using the
wettablllty assay described above.

EXAMPLE 7

PREPARATION OF A POLYMERIZATION COMPOSITION
COMPRISING A REACTIVE DEMOLDING AGENT

This experiment was conducted under the same conditions as Example 1,
however Step 4 of the formulation (the final polymerization mix) was as follows.
Step 4: Preparation of Final mix

Monomer mix 100.0000
MMA 20.0000
Total Weight

Methylmethacrylate (MMA) is a reactive demolding monomer. This
monomer was added to the final polymerization mix at a level of 30 parts by
weight, and the mixture was permitted to polymerize under UV light for one hour.
The mold sets were then placed at 80°C prior to demolding. No extractable diluent
was added to the final mix before polymerization in this experiment.

The Soarlite™ mold halves were relatively easily separated, and the lenses
floated off the mold when placed in water. The resulting lenses had a wettability
score of 5 or greater using the wettability assay described above.

While this invention has been described with respect to various specific
examples and embodiments, it is to be understood that the invention is not limited

thereto and that it can be variously practiced with the scope of the following claims.
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COMPRISING A REACTIVE DEMOLDING AGENT This experiment
was conducted under the same conditions as Example 1, 25 however,

W& 4WBfehe formulation (the final polymerization mix) was a8€dUBsig07/006562
Step 4: Preparation of Final mix Table 6 Components Parts by Weight
Weight for Batch Monomer mix 100.0000 1.0054q HPMA 30.0000 0.1534
g Total Weight 1.1588 g WO 2007/109101PCT/US2007/006562
Hydroxypropyl methacrylate (HPMA) is a reactive demolding monomer.

TAistnglesieftpubdcaliteostattedinahpo ey iBatiendtbe 3t érdsnabetds Each

' the mixture was, permitted-to polymerize under UV
of the A O ST MRERRY e a08 i splgrence in their
entirefigfolding. No extractable diluent 5 was added to the final mix before
polymerization in this experiment. The SoarliteTM mold halves were
relatively easily separated, that is, the mold separation effort was reduced
by 88% using the linear mold splitting method described hereinabove, and
the lenses floated off the mold when placed in water. The resulting lenses
possessed a wettability score of 5 or greater using the 10 wettability assay
described above.
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EXAMPLE 7 PREPARATION OF A POLYMERIZATION COMPOSITION
COMPRISING A REACTIVE DEMOLDING AGENT 15 This
experiment was conducted under the same conditions as Example 1,
however Step 4 of the formulation (the final polymerization mix) was as
follows. Step 4: Preparation of Final mix 20 Methylmethacrylate
(MMA) is a reactive demolding monomer. This monomer was added to the
What i clpiigfhirization mix at a level of 30 parts by weight, and the mixture
was permitted to polymerize under UV light for one hour. The mold sets
1. wenedbesupiapastiatifRG aicsne iempleingvidoxineimglendibtep: 8k was
added to the final mix before polymerization in this experiment. The
Spasitirigvd pulleneaiaowesengalsitively @apilgisg patiited; @ndsihe emeseemer or
macrdifates Qi dheBHILdMGH BERGESHENYAIRS a R8s RRAIEEdRINRESRAsbRent, in a
yvgltﬁant%lll 'score of 5 or greater using the wettability assay described
Ehove While this invention has been described with respect to various
[S ifi . ] i At t h
e R e e e
hydrogel deVifR of the following claims. WO 2007/109101PCT/US2007/006562
A number of publications and patents have heen cited herginabove. Each
P ERECRORAES RSUE et RS AP T LB PRI RS o e
devicgrmitip EgftiretrbsifaHatad @ amsenaeting A etk iapidrititsagralaniesitemold
contamyoigagss lgdenddeedqmpdisingftveudtepstadtly ide priozidiong mogtiymeitizatiothe
demoﬁﬁ%ﬁ&h@@ﬂ%ﬂé%ﬂw%aﬁﬂ@@&@éﬁﬁmiﬂmmrt@m%ﬁém%%%@&ﬁt #han
am ouh?g}'ﬁ&%@%o@{lﬁmgg%%%,@79/? reactive demolding component, in

a polar resin mo ymerizing the polymerization composition to

form a polymerized silicone hydrogel device; and separating the polar
2. redin metbias eEvinthewisyeiiesiid desfitivn € 4ipaidgsicaswmeasiitisemprises an
agentraderted BHarthelgtvieptoosearatintaarglibstalstialytidentizad padad seisutives
there SR FRINAINEG R RAJyMerized product of a substantially identical

composition without the demolding component, wherein said keto-alcohol

diluent component is present in an amount of from about 5% to about 50%
3. (V@' method of claim 2, wherein the reactive demolding component comprises an

polar

agent selected from the group consisting of monohydroxyacrylates, dihydroxyacrylates,
hydroxy methacrylates, hydroxypropylmethacrylates, methacrylates, hydroxyalkylacrylates,
acrylamides, methacrylamides, and mixtures thereof.

4, The method of claim 2, wherein said reactive demolding component is selected from
the group consisting of 2-hydroxyethyl methacrylate, hydroxypropyl methacrylate,
methacrylic acid, acrylamide, methacrylamide, hydroxyethyl acrylate, and
methylmethacrylate.

5. The method of claim 4, wherein said reactive demolding component is 2-
hydroxyethyl methacrylate.

6. The method of claim 4, wherein said reactive demolding component is 2-
hydroxypropyl methacrylate.

7. The method of claim 1, wherein the reactive demolding component is present in an
amount from about 20% and about 30% (w/w) of said polymerization composition.
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2. The method of claim 1, wherein said reactive demolding component
comprises an agent selected from the group consisting of acrylic acids,
methacrylic acids, derivatives thereof, and mixtures thereof. 3. The
method of claim 2, wherein the reactive demolding component comprises
an agent selected from the group consisting of monohydroxyacrylates,
dihydroxyacrylates, hydroxy methacrylates, hydroxypropylmethacrylates,
methacrylates, hydroxyalkylacrylates, acrylamides, methacrylamides, and
8.  mixeiresttisstebtlaim Theimeehothefretalived evhelding saitpeaenivis present in an
amoufefrsidling GoPme RN hisose BSethif@NbilkeigisslpreonaisidAc &position.
2-hydroxyethyl methacrylate, hydroxypropyl methacrylate, methacrylic
acid, acrylamide, methacyylamide g droxyethyl acrylate, and, .
o R e R R TRl i vdaanamount fom

about S iQIaRRY EBRTHOMAME 7 thenpiflethyl methacrylate. 6. The method of

claim 4, wherein said reactive demolding component is 2- hydroxypropyl
10. MEtBRREYIRIG of oI diReomeHaes O rdain dn ébaipih the keaeivrtde MOlRGint from
ab out%ﬂ&%ﬂ? M%iwwpoq@h%r%gmrgom about 20% and about 30% (w/w)

of said po ' '

polymerization composition. 8. The method of claim 7, wherein
the reactive demolding component is present in an amount from about
11. 2096 arrtizesbot G800 haWineotise RV i compesition fudeheomprising
a colomethpadedralaim 1, wherein the diluent component is present in an amount
from about 7% to about 45% (w/w) of the mixture. 10. The method of
claim 9, wherejn the diluent compopent is present in an amount from .
L. o TRk I T PG Om e of Slaprises

hydroyyraetin! LsatpaRe &Y lon composition further comprising a color

component. 12. The method of claim 1, wherein the keto-alcohol diluent
13. CampARend ComMiises, Wskaxyreihyhpeniarens dind/ i pbdintihe meised?2-

hydro%mtﬂ/g@m{b;he reactive demolding compound comprises 2-
hydroxybutyl methacrylate. 14. The method of claim 1, wherein the

method further comprises the steps of: combining the
14.  siliberoeshraiffrideifbhonher o iiscrepHahitdthes kRRRERSSHOPdERNPT:
component to form a premix composition; adding the reactive

dEMBRITREIEMPBERINE S B BRRAR VBRI ISR Fo R driRe keto-alcohol
diluenyslymmeoizerticie domppeitorix anohplading;the polymerization composition in
the polar resin mold.
adding the reactive demolding component to the premix composition to form the

polymerization composition; and placing the polymerization composition in the polar resin
mold.
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